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Foreword 
This edition of the Minerals Yearbook discusses the performance of the 

worldwide minerals industry during 1987 and provides background inform- 
ation to assist in interpreting that performance. Content of the individual 
Yearbook volumes follows: , | | 

| Volume I, Metals and Minerals, contains chapters on virtually all metallic | 

and industrial mineral commodities important to the U.S. economy. In 
addition, it includes a statistical summary chapter, a chapter on mining and 
quarrying trends, and a chapter discussing the statistical surveying methods 
used by the Bureau of Mines. 
Volume IJ, Area Reports: Domestic, contains chapters on the minerals 

industry of each of the 50 States, the U.S. island possessions in the Pacific 
| Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This _ 

| volume also has a statistical summary. 
- Volume III, Area Reports: International, contains the latest available 

mineral data on more than 150 foreign countries and discusses the importance 
_ of minerals to the economies of these nations. A separate chapter reviews the | 
international minerals industry in general and its relationship to the world | 
economy. | | 

| The Bureau of Mines continually strives to improve the value of its | 
publications to users. Therefore, constructive comments and suggestions by 

| readers of the Yearbook will be welcomed. | | 

| | : TS Ary, Director |
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Mi in t inerals in the 
World Economy 

By Charles L. Kimbell! and William L. Zajac? | 

In overall aggregate, the world’s mineral as militarily. However, the resulting U‘S. 
industry in 1987 experienced a more satis- Navy tanker convoys and related interna- 
factory year than in 1986, at. least insofar as tional efforts to check minelaying by the 
its performance could be assessed from opponents managed to keep the Gulf open 
traditional statistical indicators. Produc- to international shipping, even though voy- 
tion, trade and consumption seemingly ad- ages were not peril-free. As a result, al- 
vanced in the case of the majority of com- though oil prices increased somewhat until 
modities, and prices for a number of com- midyear, feared leaps did not materialize. 
modities advanced. It was by no means To the contrary, a sharp downtown set in, 
certain, however, whether 1987 investment virtually wiping out gains registered earlier 
in mineral industry ventures would top the in the year. The prolonged conflict showed 
levels of 1986, when, in the case of petrole- little signs of abatement through yearend, 
um industry investment expendituresthere and it continued to have a distinct impact 
had been a sharp decline, this in contrast to on overall world economics and on mineral 
evidences of a slight upturn in steel indus- economics in particular. Because both war- 
try investment. World crude mineral output ring states were financing their. military 
value was estimated at more than $1,084 endeavors almost exclusively on oil reve- 
billion, and the value added by minerals nues, they had to produce and sell increas- 
industry processing of this material proba- ing quantities of oil in an oversupplied 

' bly raised the total value of the industry’s market. By yearend, Saudi Arabia, the 
production from primary materials tomore world’s leading crude oil exporter, had indi- 
than $2,600 billion constant 1983 dollars. cated that it was unwilling to further re- 
Less easy too assess was the value of miner- duce its own exports to compensate for 
al commodities moving in international added production, chiefly by Iran and Iraq. 
trade, but with a resurgence in oil prices Already, adjustments had been made by 
from the 1986 levels, an increase above the the Organization of Petroleum Exporting 
1986 $500 billion mark seemed assured. Countries (OPEC), chiefly Saudi Arabia, to 
There are no comprehensive aggregate sta- permit Ecuador to exceed its agreed-upon 
tistics on mineral consumption comparable quota to assist that country in coping with 
to those on production and trade, but quan- financial setbacks arising from the devas- 
titative growth recorded for most major tating earthquakes of March 1987 without 
commodities suggested a favorable trend, leading to over production, but in the face of 
particularly when coupled with a general output above quotas by several other OPEC 
(though by no means universal) upturn in members, the Saudis took the position that 
unit prices. others should join in the cutback effort. Any 

Almost without doubt, the single mineral- cutback by most OPEC states, of course, was 
industry-related event to evoke the greatest fraught with internal problems, such as 
amount of general world press coverage was _ layoffs, business failures, and the inability 
the intensification of the tanker war in the to pay international debts, conditions which 
Persian Gulf, where both Iran and Iraq could ultimately lead to governmental in- 
were struggling to bring the other protag- stability. 
onist to its knees economically as well Not only did the Iran-Iraq war adversely 

1
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affect the world oil industry, but it signifi- probably was the Ecuadorean earthquake 
cantly retarded development of other com- already mentioned under the discussion of 
ponents of these two countries’ economies, OPEC’s crude oil production quotas. Not 
including other mineral industry ventures. only was this a setback to oil production, 
Personnel who could have been engaged in but it had a generally damaging effect on 
industrial operations were serving in the the overall economy of the country, divert- 
military, funds that could have been ex- ing human effort and economic resources to 
pended for expansion of industry were di- the essential humanitarian aid from indus- 
rected to acquisition of military equipment, trial expansion and development. | 
and additional funds that could have been A few words seem in order relative to 
expended for development were devoted to the Soviet Union and its motions toward 
restoration of war-damaged installations. “glasnost“ and ‘“perestroika.” Through 

Elsewhere, conflicts such as that between yearend 1987, the doctrine of glasnost, her- 
the Soviet-backed central Government of alded as one of a greater degree of open 
Afghanistan and dissident citizens of that discussion, did not seemingly penetrate to 
country, guerilla warfare in Angola and the realm of amplified reporting on mineral 
Mozambique in Africa, in Nicaragua and commodity production, trade, and consump- 
neighboring Central American countries, tion. As a result, changes that might have 

: and in the Mediterranean Near East boded occurred under the concept of perestroika— 
ill for economic development. Hardly less the concept that economic mechanisms can 
serious, and very possibly of greater impact be modified to make industrial activity | 
on mineral industry development around more responsive to market forces—were 
the world, was the financial situation of essentially unreported, at least insofar as 
many countries, where soaring debts on mineral industry activities were concerned. 
previous investment programs made poten- This is not to make light of these announced 
tial investors very wary. Mineral store- Soviet goals, but only to point out that as 
houses such as Brazil and Mexico were yet, progress in these. directions in the 
finding difficulties in attacting additional country’s mineral industry is generally not 
investment dollars. | apparent. However, there were some reflec- 

' Second only to the Persian Gulf war in tions of possible change. For example, the 
terms of general press coverage of events Soviet press itself devoted attention to the 
affecting world mineral supply probably aftermath and restoration efforts associated 
was the situation in the Republic of South with the Chernobyl nuclear disaster, includ- 
Africa. Here, the output of some export ing the fact that underground miners in 
commodities, most notably gold, chromite, considerable numbers were employed in the 
manganese ore, and diamond, fell during process of entombing the reactor that ran 
1987, but by no means did South African amok. The area beneath the installation — 
production of all commodities drop. The was excavated and filled with shielding 
direct immediate impact on the industrial material in an effort to reduce the escape of 
economy was difficult to assess, as were radioactivity from the site. Although it 
possible longer term effects from these certainly can be argued that such reporting 
changes. clearly has propagandistic value, it must 

Natural disasters, too, had a negative role also be noted that it could have been sup- 

in world mineral economics. Most notable pressed. 

PRODUCTION 

The estimated value of world crude min- tabulation. The table is based heavily upon 
eral production in 1987 exceeded $1,084 the data for 53 mineral commodities compil- 
billion, 3.4% above the revised 1986 level, ed for and published in the authoritative 
but still substantially below the historic French language mineral industry journal 
high set in 1980, as shown in the following Annales des Mines for the year 1983.5
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. — Value of 537 Billion constant 1983 dollars 

major crude Value of 53! 
Year commodities? major crade cre o aneral 

| Oiler) ~— commodities? commodities? 

1950______--_-____-- 25.9 108.5 117.9 
1958 37.0 135.1 155.3 
1958__._-__-- 50.0 173.5 208.5 
1968 5 59.0 192.0 285.3 
1968_-_________ 77.9 222.8 269.8 
1978____________ 159.2 357.8 430.0 
1978_ 477.0 7128.5 824.1 
1979_- 656.5 901.2 1,006.5 
1980___-_--_~ ee 902.9 1,094.6 1,207.1 
1981______- ee 912.0 1,008.1 1,097.9 
1982. 902.9 938.1 1,009.1 
1988 ee 980.4 980.4 988.7 
1984 ee 991.4 956.4 1,016.3 
1985 1,017.6 953.4 1,018.1 
1986 1,081.0 986.2 1,047.9 
1987__.-__-- 1,155.7 1,020.2 1,084.1 

1The list of commodities included ap in table 3 of the 1985 edition of this chapter; one commodity covered in 1950- 
68 (beryl) is excluded from the 1973-87 Eeures, but the overall impact of this omission is regarded as insignificant. 

2Data for 1950, 1958, 1958, 1968, 1968, 1973, 1978, and 1988 are as reported in Annales des Mines,. July-Aug.-Sept. 1985, 
. 9. Data for 1979-82 have been derived from figures appearing in Annales des Mines, Nov.-Dec. 1981, p "f98-109: Oct.- 

Nov. 19838, pp. 210-211; and Nov.-Dec. 1984, pp. 206-207, using appropriate price deflators. Constant dollar data for 1984-86, 
inclusive, are extrapolated from the 1983 Annales des Mines figures on the basis of the United Nations index of extractive 
industry production in the United Nations Monthly Bulletin of Statistics, May 1987, p. 256. Current dollar data for 1985- 
87, inclusive, are computed from the constant dollar extrapolated figures using the reciprocals of the most recent 
available implicit price deflators. 

*Data extrapolated from values for 58 commodities to compensate for other (additional) mineral commodities. For | 
details on the basis for this extrapolation, see accompanying text under ‘Value of World Mineral Production.” | 

Using the data in the foregoing tabula- stances. | 
tion and appropriate price inflators, the It should be stressed that crude and 
estimated 1987 value of total world crude processed mineral commodities constitute 
mineral production is $1,228 billion in 1987 not only the overwhelmingly dominant 
dollars, or 6.7% above the 1986 value of share of the total raw materials supply for 
almost $1,151 billion in terms of 1986 dol- all manufacturing operations, but also, in : 
lars. | the form of fertilizers and other soil- | 

Any presentation such as the foregoing, treatment materials, an indispensible raw 
however, which reflects only the value of material to ensure continued high produc- 
crude mineral production, falls far short of tion and productivity by the agricultural- 
adequately depicting the role of the entire forestry sector of the world economy. More- 
mineral industry in the world economy. Over, the mineral industry, through its out- 
Such a presentation shows only the value of Put of the various fuel materials, provides 
these materials as they are extracted from the dominant share of the energy required 

the earth, with nothing to reflect the very 20t only for the processing of both other 
substantial value added to these materials Minerals and agricultural products, but also 
through downstream processing such as or the transport of minerals and agricul- 
beneficiation, smelting, and refining, even re products rom their 4 crude om 
though this processing takes place within ‘rough the manufactures derived there- 
facilities commonly accepted as mineral from, as well as for the transportation of 

industry plants. Comprehensive world data most of mankind about this planet. Even 
on the value added by such processing are that energy derived from hydroelectric and 

not available, but a total on the order of Bene sources could not be produced 
$2,600 billion (constant 1983 dollars) would 2" i dis eibuth n wu ou bape a ted from 
be a conservative estimate of the value of oo r. steel an d other metals rl 
the products derived wholly from primary Pper, . 
or newly mined materials by the world’s PRODUCTION INDEX PATTERN 
mineral industry plants. To evaluate the opucrio s 
full worth of the products of these plants The following tabulation summarizes the 
would require the addition of a further (and development pattern in the world extrac- 
in this case unestimated) increment for tive mineral industry output over recent 
the products derived from secondary raw years, as reflected by United Nations indus- 
materials—scrap and other reclaimed sub- trial production indexes:
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Index numbers (1980=100) a 

Year ‘roleam “ave. . _blvi 

. Coal and natural Metals industry 
gas total 

Annual averages: | 
1978_______----_----------------------- 793.4 104.4 97.5 101.8 
1981__________--_---_-_----_--__-__--- 100.8 89.0 "100.2 92.1 
1982______-__------------------- ++ ee 1024 80.6 796.4 ™95.7 
19887 _.___- eee 101.7 79.4 97.1 85.0 

— 1984F (2 ae 100.7 82.5 103.7 88.2 
19857 _. 105.9 79.5 107.8 . 87.1 
19867 _._-__-________ 108.6 82.6 109.2 90.1 
1987__-__ 109.4 85.4 113.7 93.2 © 

Quarterly results: | | 

~~ ‘Ist quarter" ____________--_---_------ 109.8 83.6 107.6 90.2 
2d quarter®_ $e 108.4 81.7 — 111.1 89.8 

- 8d quarter™ 2 5 106.5 84.1 107.8 90.9 
| 4 9B T Tn Me ~ = === oon nn nnn nn nnn n= 109.7 81.1 110.1 89.3 | 

" Istquarter _-.---_-- 107.9 82.8 112 899 
2d quarter _~_-_______~____ 108.3 83.9 114.1 92.0 
3d quarter _______~__~_________-__---- + 107.7 88.7 112.9 95.6 
4th quarter______ = ee 1138 865 1168 - 953 

. Source: United Nations. Monthly Bulletin of Statistics. V. 42, No. 8, Aug. 1988, p. 256. 

The foregoing tabulation incorporates a crude extractive sectors. For example, the 
_ number of revisions from the corresponding chemicals, petroleum, coal and rubber prod- 

version published in the previous issue of ucts processing sector recorded gains in 
this chapter, but the revisions, at least for each year from 1983 through 1987, whereas = 

- the annual extractive industry aggregates, coal extraction logged downturns in 1983 
altered only the magnitude of change from and 1984, and crude petroleum and natural 
year to year and not the direction of the gas recorded downtowns in 1983 and 1985. 
trend. In the case of the quarterly results Similarly, the base metals processing sector 
for 1986, receipt of additional data and/or registered downturns in 1982 and 1986, 

| reappraisal of earlier information resulted whereas the metals extraction sector re- 
in an alteration of the trend for the crucial corded growth in every year after 1982. 
crude petroleum and natural gas indexes Annual and quarterly results for the proc- 
from that of an upturn in the fourth quar- &8ing industries were as follows: 
ter to that of a significant downturn. This | | 
alteration was sufficient to drive the index —~ Index numbers (1980 — 100) 
for the aggregate down in the fourth quar- ~—Non- Chemicals, 
ter. Year metallic petroleum, Base 

_ The 1987 results show that the extractive aera eet ternal metals 
industry registered gains across the year as | FEES 
a whole in each of the listed components ADnuajaverages: T95 8 956 995 
and in aggregate. On a quarterly basis, coal 1981 __________ 98.0 100.8 99.1 
extraction registered its more-or-less tradi- 1982" -------- eee . es oe 
tional slump in the third quarter, and the 19847 100.4 1116 99.6 
petroleum and natural gas component suf- 1985" —------- 101.4 115.0 100.7 

fered a weakness in the fourth quarter that — 1937-777 >>> 107.6 1252 1029 
was of sufficient magnitude to drive the Quarterly results: 

aggregate downward in that quarter despite ist quarter” __ 98.2 1178 102.2 
very favorable performance by the coal and 2d quarter - - - “108.0 120.8 “101.8 

metals sectors. dthquarter__ «1064 1215 97.1 
Comparison of the data in the foregoing 1987: 1220 1006 

tabulation with that in the following tabu- sar -- NO 66 1043 
lation of indexes from the same source for 3d quarter— — — 109.8 1257 100.8 
certain processing sectors of the mineral _ avarter-— OO sea’ 
industry demonstrates that the develop- "Revised. 
ment of output in the processing sectors Source: United Nations. Monthly Bulletin of Statisti 
does not necessarily parallel that in the  v. 42, No.5, May 1988 p. 257. “me =
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On a quarterly basis, base metals process- increases for 6 years; gold with continuous | 

ing did mirror the downturn in metals growth for 7 years, cement with continuous 
extraction recorded for the third quarter, growth for 12 years, and lignite coal, for | 
but neither the fourth-quarter downturn in which gains in output have been continuous 
crude petroleum and natural gas extraction for 15 years. | a 
and the traditional third-quarter slump in Of the 32 commodities for which declines 
coal production were sufficient to resultina were recorded in 1987, 17 had shown in- 
downturn by the chemicals, petroleum, coal creases in 1986 with respect to 1985, includ- 

| and rubber products sector at any point in ing notably secondary smelter copper, for 

1987. Noteworthy was the 1987 performance which the drop in 1987 was the first in 8 

of the nonmetallic minerals processing sec- years; feldspar, for which the decline was 
tor, which after a rather pronounced slump _ the first in 11 years, and natural gas liquids, 

_ between the final quarter of 1986 and the which had shown gains for 12 previous 
first quarter of 1987 showed a very consider- years. Thirteen commodities among those 
able growth throughout 1987. | registering declines in 1987 had recorded 

Both of the foregoing tabulations of in- declines in 1986 as well, following increases 
dexes reflect the aggregation of resultsfrom between 1984 and 1985; and two—ferro- 
world areas that individually showed quite alloys and smelter tin—logged declines for | 
variable results, both from area to area and the third consecutive year. 

across the years from quarter to quarter § Of the 50 listed metallic commodities, 30 
and sector to sector. For these regional recorded increased production in 1987, 
details too extensive to include here, the while output of 20 fell. Despite growth in 
reader is referred to the source publication production of iron ore, pig iron, and crude 

for these tables. oe | steel, production of the two major ferroal- | 

- | : | oe loying ores, chromite and manganese, turn- 
: QUANTITATIVE COMMODITY OUTPUT ed downward, as did that of three minor 

: Of the 97 distinct mineral commodities ferroalloying metal ores, columbium-tan- 
| and/or subdivisions of mineral commodities talum, moly bdenum, and tungsten. Nickel, 

| for which total world production, as meas- Used both in ferroalloying and in other 
ured by the U.S. Bureau of Mines, is pre- @PPlications, advanced in both the mine and 
sented in table 1 for 1988-87, 65 registered Product stages. Although output of alumi- 
increases in 1987 relative to the 1986 level num advanced at all stages of production 
of production and 32 recorded declines. bauxite, alumina, and ingot metal), produc- 

: These 1987 results were significantly im- tion of the other key light metal, magne- 

proved over those of 1986 when gains over sium, was reduced. Among the major tradi- 
1985 output levels were registered for only tional nonferrous metals, output of copper 
52 commodities, and were essentially on a advanced at each major stage of recovery 

par with those of 1985 when increases were (mining, smelting, and refining), but in both 
logged for 64 commodities as well (but 1 of the metallurgical stages, the increase was 
commodity in 1985 was even with its 1984 the result of higher primary production 
level, leaving 32 recording declines, while in that offset reductions in recovery from | 

| 1987, 88 registered declines). In 1984, asthe scrap. Similarly, in the case of lead, output 
global industry emerged from the extreme- was higher at each of the three stages of 
ly bad years of 1982 and 1988, a total of 88 recovery in 1987, but in this case, the 
commodities logged gains over 1988 produc- advance in refined metal production was 

tion levels (based on recently revised data the result of a higher level of secondary 

for these years), while 1 registered no recovery, while recovery from ores was 

change and 13 recorded declines. marginally lower. Zinc production was 

Of the 65 commodities for which output higher at both the mine and smelter stage, 

increases were recorded between 1986 and while mine tin output advanced slightly in 

1987, 29 registered declines between 1985 contrast to a slight drop in smelter pro- 
and 1986, 11 showed gains for the second duction. All three precious metals cate- 
year in a row, 15 recorded increases for a gories—gold, silver, and platinum-group— 
fourth consecutive year, 2—mine copper registered gains, but the percentage growth 
and nitrogen—recorded increases for the for gold was well below that of the other 
fifth consecutive year, and 8 showed contin- two, as well as below that logged for the | 

uous increases for 6 years or more. The yellow metal between 1985 and 1986. The 
latter group included gem diamond, indus- very modest increase in gold output in 1987 
trial diamond, byproduct sulfur, anthracite was the result of mixed performance by 
and bituminous coal, each of which logged leading producing countries; first-ranked
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, Republic of South Africa suffered a 6.3%. upturn in output of both gem and industrial 
reduction in output, while third-, fourth-, diamond, this as in the previous year almost 
and fifth-ranked United States, Canada, entirely as a result of expanded production 

and Australia recorded increases of 33%, in Australia, which in just 5 years has 
nearly 13%, and 44%, respectively, with expanded output from an almost inconse- 
output in the U.S.S.R. estimated at the quential 457,000 carats in 1982 to 30.3 
same level as in 1986, and production by all million carats, placing the country in undis- 
other producers more or less unchanged in puted first rank among producers. _ 
aggregate. The overall performance of the nonfuel 

Of the 36 nonmetallics grouped under the mineral industry can only be summarized 
| heading “Industrial Minerals,” 26 recorded in terms of value of production, and for 

production increases between 1986 and these commodities, exactitudes on a world- 
1987, with the remaining 10 recording de- wide basis on.a commodity-by-commodity 

| clines. Among those registering gains were basis are not available for any year subse- 
the three key fertilizer commodities: am- quent to 1983 (see “Value of World Mineral 
monia, phosphate rock, and potash (the last Production”). Among fuel commodities, 
two showing upturns after recording de- however, the overall pattern of output level 

| clines between 1985 and 1986); the bellweth- changes and their interrelationships can be 
er construction materials, cement and gyp- demonstrated by United Nations data, in 

sum; and the most significant chemical which production results for each of the 
industry materials, salt and sulfur. In the forms of primary energy are adjusted to a 

: case of the latter, output of Frasch and common energy equivalent basis. The fol- 
: other elemental sulfur produced in its own lowing tabulation summarizes world energy 

right, and output of sulfur in pyrite declin- commodity output for 1981-86 as reported 
ed, but these drops were more than offset, by the United Nations, and provides U.S. 
albeit only slightly so, by increased recovery Bureau of Mines estimates for 1987: 
of byproduct sulfur. Also notable was the | | an 

| Million metric tons of standard coal equivalent . 

. | Crude . Primary electricity 
. _ Year petroleum Natural ——————______—_—_———_- 

ee 
| 1981. 2,685 4,250 1,859 220 99 . 9,063 

1982... 2,712 4,027 1,844 226 107 8,916 
198387 _- 2,719 3,982 1,856 237 124 18917 
19847 2,839 4,044 1,990 245 150 9,268 
19857 _9 2,965 4,011 2,052 249 179 19,455 
1986 3,071 4,222 2,108 258 191 19,839 
1987® 8 3,159: 4,231 2,255 257 200 10,102 

*Data do not add to total shown because of independent rounding. 

Sources: 1981—United Nations. 1984 Energy Statistics Yearbook. New York, 1986, p. 2; 1982—United Nations. 1985 
Energy Statistics Yearbook. New York, 1987, Pp. 2, 380; 1983-86—United Nations. 1986 Energy Statistics Yearbook. New 
York, 1988, pp. 2, 378; and 1987—U.S. Bureau of Mines estimates. 

It is perhaps noteworthy that the publish- 0.8% below the published United Nations 
ed United Nations results for 1986 in the total. Only in the case of nuclear generation 
foregoing tabulation were quite close to of electricity was there a significant differ- 
Bureau estimates made for inclusion in the ence; actual output was 6.8% below the 
1986 edition of this chapter well over 6 Bureau’s estimate, this in part because 
months prior to publication of the United some facilities expected to come on-line in 
Nations data. Estimated 1986 coal output 1986 were delayed. For 1987, the estimated 
was 1.1% below the figure ultimately re- aggregate exceeded the reported 1986 figure 
ported, estimated crude petroleum and nat- by almost 2.8%, chiefly as a result of in- 
ural gas liquid output was only 0.3% below creases of 2.9% and 7.2%, respectively, for 
the reported figure, estimated natural gas coal and natural gas. The increase in crude 
production was 0.2% below the United Na- petroleum and natural gas liquids output at 
tions published number, estimated hydro- only 0.2% perhaps reflected more than 
electric power output was only 0.8% above anything the near 25% increases in output 
the ultimately reported level and the esti- by Iran and Iraq, both clutching for funds to 
mated aggregate energy output was only finance the continuation of their war; out-
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put by all other producers in aggregate fell on geographic distribution of world crude 
by 1.8% between 1986 and 1987, led by a mineral output value published in the July- 
nearly 17% decline in output by Saudi September 1985 edition of Annales des 
Arabia, this occasioned by an effort to Mines, and reproduced in summary form in 
reduce the supply in a glutted market. The the 1985 edition of this Minerals Yearbook 

| small growth estimated for hydroelectric chapter. These data for 1983 appear in the 
and geothermal power reflected the high 1985 “Minerals in the World Economy” 

| capital investment costs required to achieve chapter (table 2) together with correspond-. 
a measurable increment of growth in out- ing figures for 1950 and 1978, and with some 
put, while the small growth in nuclear textual comments on this material. The 
power generation was more indicative of reader is referred to this publication, as 
the impact of the 1986 Chernobyl disaster, well as to its original source, for further 
this not so much from the permanent loss of information. 
the single reactor and the temporary shut- 

down of the adjacent units. at Chernobyl, COMMODITY DISTRIBUTION OF WORLD 
but rather from a worldwide more cautious MINERAL OUTPUT VALUE 
attitude toward these plants, not only those oo 
in operation but also those due on-stream. As was the case with geographic distribu- 

| tion of world mineral output value, the 
VALUE OF WORLD MINERAL PRODUCTION inadequacy of data precludes any reliable 

| . extrapolation to 1987 of the various com- 
ti The vane of world Crude mine EL ode. modities’ shares of the totals shown for 1983 

| Se een ee logh dalen $1, st pon; in the 1985 edition of this chapter. Clearly 
bill in cons t (1987) d ‘le ?_ i nil ? th some major shifts in percentage shares, if 
me thodology 1 ad to or. eu this es bi. not in ranking, will have occurred as a 

ology employed to prepare ts estt result of unit price changes such as in the 
mate are summarized in the 1985 edition of _ . 
this chapter, to which the reader is referred cases of crude oil and gold, to cite but two of 

pier, — ‘the more notable commodities. For details 

GEOGRAPHIC DISTRIBUTION OF WORLD —-0_ the_:1983 distribution of the total, the 
MINERAL OUTPUT VALUE reader 18 referred to the 1985 edition of this 

chapter, particularly to table 3, and to the 

Available information is inadequate to source publication for that table. 
reliably extrapolate to 1987 the 1983 data : 

| ~ Table 1.—World production of major mineral commodities' 

Commodity 1983 1984 1985 1986 -1987° 

METALS 
Aluminum: 

Bauxite, gross weight? 
thousand metric tons_ — 78,687 87,799 84,496 86,093 90,302 

Alumina, gross weight ________—_do____ 29,276 38,442 31,588 32,936 34,539 
Unalloyed ingot metal _____.____do____ 13,904 15,714 15,367 15,341 16,016 

Antimony, mine output, Sb content metric tons. _ 50,856 54,698 56,601 58,291 56,242 
Arsenic, trioxide’ _____________--do___-_ 42,126 48,402 54,781 56,513 45,840 
Beryl! concentrate, gross weight® _____ _do__-_~ 9,148 8,929 8,125 8,971 8,598 
Bismuth* ___________________-do____ 3,979 3,748 4,738 3,958 4,080 
Cadmium, smelter______________-do___- 17,636 19,463 18,723 18,525 18,566 
Chromite, gross weight® . 
Cobalt: thousand metric tons__ 8,211 9,776 10,514 11,090 10,987 

Mine output, Cocontent _____ metric tons__ 37,877 41,118 48,311 49,082 46,757 
Metal, refined ______________-do___~_ 18,088 23,613 26,901 30,676 26,964 

Columbium tantalum concentrate? 5 ___do____ 21,146 38,412 35,632 34,775 31,952 

Mine output, Cu content 
thousand metric tons__ 7,659 7,999 8,080 8,125 8,475 

Metal: 
Smelter: 

Primary® __________---do____ 7,504 7,674 7,759 7,197 7,874 
Secondary?__________-_do_.__ 616 717 905 917 833 

Refined: 
Primary® _____________do____ 7,816 7,862 7,919 8,080 8,219 
Secondary’_.__________-_do____ 1,386 1,254 1,456 1,432 1,428 

Gold, mine output, Au content 
thousand troy ounces_ _ 45,163 46,827 49,184 51,620 52,481 

See footnotes at end of table.
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Table 1.—World production of major mineral commodities: —Continued | 

Commodity 1983 1984 1985 1986” -1987° 

; METALS —Continued 

Iron and steel: / 
Iron ore, iron ore concentrates, iron ore agglom- . 

erates, gross weight . 
Metal thousand metric tons__ 740,051 835,830 858,011 868,392 883,098 : 

etal: 
. Pigiron ________~___~__-do____ 462,291 495,554 504,695 501,777 511,500 
Ferroalloys _______._._.—do____ 13,008 14,948 14,907 14,715 14,682 
Steel, crude __._.___.____-do____ 662,975 710,245 716,630 § 710,342 ~° 729,500 

Mine output, Pb content _.________do____ 3,357 3,262 3,428 3,376 3,454 
Metal: . 

Smelter: 
Primary. —_..______._.-do____ 3,248 . 8,176 3,401 3,277 3,311 
Secondary —~.___.____._do____ 1,997 2,247 2,187 2,264 2,336 

Refined: — . . 
Primary.._ ~~. ___.__._-do____ 3,265 8,161 3,370 3,229 . 3,177 

. Secondary ___.____.__ -do____ 2,024 2,295 2,292 2,354 2,453 
Magnesium metal, smelter, primary. oo 

metric tons. — 260,612. 326,795 _ 819,579 328,694 321,876 
Manganese ore, gross weight oe . 

thousand metric tons__ 21,906 23,701 24,275 23,690 . —s-«-—- 22,723 
Mercury, mine output, Hg content a 

. . 76-pound flasks. — 180,835 195,031 197,688 179,263 178,800 
Molybdenum, mine output, Mo content | 

metric tons_— 63,990 97,460 ~ 98,479 92,565 - 84,960 
Monazite concentrate (source of rare-earth metals . 

and thorium)______________.___do___— 26,044 29,313 30,887 28,541 25,704 
Nickel: | . . . : 

_ Mine output, Ni content . 
. . . _ thousand metric tons_— 674 169 801 _ TT 785 

| Metal, plant output —._________-do____ 646 712 729 731 809 . 
Platinum-group metals, mine output, metals 

. content ___._.. — — thousand troy ounces_— 6,525 7,653 7,941 8,314 . 8,671 
Selenium, smelter® 5 _________ metric tons: _ 1,403 1,494 #1325 #7194 — 41,245 
Silver, mine output, Ag content 

. oo thousand troy ounces_ 387,711 413,930 422,098 . 415,929. 429,091 
Tellurium, smelter® #5________ metric tons__ 87 100 100 85 90 

Mine output, Sn content ________—do____ 196,942 198,463 188,635 179,377 179,713 
Metal, smelter _.. .__.._._____do____ 200,124 | 201,555 - 197,836 191,408 . 189,556 

Titanium concentrate, gross weight: . . . 
Iimenite* * ______ thousand metric tons__. 2,679 3,481 8,536 8,395 | 3,691 
Rutile® #_._-§ -5 do 315 341 - 373 892 450 

. Titaniferous slag. ___.________.do____ 1,052 1,143 1,280 1,285 1,985 
Tungsten, mine output, W content _ metric tons. — 40,925 46,148 46,513 42,656 - 40,282 . 
Uranium, mine output, UsOg content? 5 _do____ 43,921 43,811 40,957. 43,593 43,557 
vanadium, mine output, V content_ — __—do___~ 29,508 33,290 33,352 32,418 37,415 

Cc: ‘ . 

Mine output, Zn content 
thousand metric tons_ — 6,283 6,524 6,801 6,829 7,144 

Metal, smelter: 
Primary®___§_§_§_______.__-do____ 5,887 6,166 6,500 6,440 6,686 
Secondary”? _______..____-do____ 362 360 352 321 343 

Zirconium concentrate* ___________do____ 667 736 814 760 TAT . 
INDUSTRIAL MINERALS 

Asbestos. ___.___________..-do____ 4429 4,309 4,272 4,050 4,054 
Barite ____________~_______--do___-_ 5,380 5,815 6,039 4,725 4,662 
Boron minerals_ __ ___§_~§_§_________-do____ 2,235 2,518 2,474 2,436 2,629 
Bromine® _________._._________-_do____ 364 397 381 374 384 
Cement, hydraulic_____.______.__do____ 916,392 939,070 958,591 999,680 . 1,033,408 
Clays: 

Bentonite peed 8,099 8,828 8,787 8,802 8,690 
Fuller’s earth. _-____________do____ 2,208 2,319 2,368 2,212 2,397 
Kaolin _________._______-_-do___-_ 19,586 20,631 22,324 23,347 24,064 

Corundum, natural ________—_ metric tons_ — 14,633 9,213 9,248 9,717 9,241 

Diamond: 
Gem®____________-_-_ thousand carats__ 23,039 26,093 26,233 39,012 39,295 
Industrial® _________________do____ 32,353 37,359 39,781 52,744 53,734 

Total _.________________do___- 55,392 63,452 66,014 91,756 93,029 
Diatomite® ________ thousand metric tons__ 1,699 1,750 1,834 1,853 1,821 
Feldspar® ___________________-do____ 3,954 4,238 4,453 4,610 4,581 
Fluorspar —___.___-_.__.__—_--do___ _ 4,236 4,797 4,923 4,748 4,762 
Graphite* _______________-_ metric tons__ 604,206 627,549 564,816 669,187 629,315 
Gypsum _________-~ thousand metric tons__ 80,690 85,016 85,592 86,498 89,445 
Iodine ________________~_ metric tons__ 12,591 12,488 12,784 12,971 12,706 

See footnotes at end of table.
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Table 1.—World production of major mineral commodities' —Continued 
UES an 

Commodity . 1983 1984 1985 ~ 1986” 1987° 

INDUSTRIAL MINERALS —Continued . 

. Lime*® ___________ thousand metric tons_-_ . 110,142 113,617 111,845 109,833 ~ 111,431 

Magnesite* ___________-----~--do___- 12,169 12,819 14,615 14,801 14,935 

Mica? __________________----do__-+ 243 276 255 289 298 

Nitrogen: N content of ammonia ~~ — — — — do. —-- 80,382 87,957 89,546 90,148 93,004 

Perlite______________-_-~--_---do___-_ 1,545 1,634 1,629 1,631 1,655 

Phosphate, gross weight: 
Phosphate rock. _________-----do__--~ 140,889 151,568 148,606 138,740 145,148 

Thomas slag ________.—_—--~-do__-_-~ 2,384 2,637 2,515 2,038 2,254 

Guano _____._____-_------~-do__.- 6 6 9 14 13 

Potash, marketable, K2O equivalent - ___do__-_~ _ 27,418 29,334 29,151 28,758 29,812 

Pumice* §___§_§_.§_-____.________--do__-_~_ 11,502 11,611 10,737 10,357 - 10,661 

Salt... ._____________---_----do__-_~_ 158,844 172,158 173,031 176,580 182,623 

Sodium compounds, n.e.s.:* 
. 

- Carbonate... _______.---~--do__-~~ 27,892 28,251 28,061 28,285 29,416 

. Sulfate__.______________-_.-do____ 4,232 4,245 4,332 4,508 4,540 

Strontium minerals* 5 _____——-~ metric tons_— 151,563 140,055 169,094 149,451. 183,707 
_———— 

Sulfur, elemental basis: a 

Elemental® ______ thousand metric tons. — 12,701 14,0388 15,105 14,396 - 13,978 

From pyrites __ _____.-_-_-----~-do_~_-~ ~ 9,054 8,725 9,191 9,186 8,900 

Byproduct?®© _____________---do____ 28,015 29,096 30,035 30,492 31,343 

Total __._________._---~-do__-_~_ 49,770 51,859 54,331 54,074 — 54,221 

Talc, soapstone, pyrophyllite __.___~-do___~ 7,061 7,584 7,648 7,496 7,550 

Vermiculite® 5 _________._—~ metric tons__ 444,172 494,022 504,486 524,750 545,190 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black’ 5 _____ thousand metric tons__ 4,295 4,347 4,441 4,370 4,450 

Anthracite ___.___~ million metric tons_— 298 318 337 344 355 

Bituminous ____. _________----—do___~ 2,665 2,799 2,963 3,041 3,129 

Lignite____._.___----------do__-~ 1,047 -1,108 1,157 1,180 1,212 . | 

Total __________--_------do._-~ 4,010 4,225 4,457 4,565 4,696 

Coke:14 
. Metallurgical. __.. thousand metric tons__ 330,011 340,719 348,969 344,493 349,141 

Other __._______--__—----~-—do___- 11,681 11,851 12,164 12,129 11,793 

Gas, natural, marketed ___ billion cubic feet__ 54,041 60,019 . 62,022 63,476 68,074 

Natural gas liquids®_ million 42-gallon barrels__ 1,439 1,626 1,612 _ 1,638 1,610 

Peat __._.______~ thousand metric tons__— 220,366 212,578 206,545 213,146 228,535 

Petroleum: , 

Crude _____~~ million 42-gallon barrels_ _ - 19,333 19,838 19,581 20,400 20,475 

Refined ________-___.-----~-do___-_ 20,640 - 22,412 21,510 22,038 22,241 

1Incorporates numerous revisions from the corresponding table in previous editions of this chapter. Figures generally 

conform to those published in appropriate commodity chapters of volume I of the “Minerals Yearbook,” 1987 edition. 

2Includes bauxite equivalent of nepheline syenite concentrate and alunite ore produced in the U.S.S.R. (the only 

producer on record of such materials as a source of aluminum). 

Sxcludes data for China (no adequate basis for estimation available). 

4Rxcludes data for the United States (withheld to avoid disclosing company proprietary data). — 

5Excludes data for the U.S.S.R. (no adequate basis for estimation available). 

®Includes all metal clearly identified as primary as well as all metal that cannot be subdivided clearly between primary 

and secondary (see footnote 7). 
7Includes only that metal that is clearly identified as secondary. Some countries do not distinguish between rimary 

and secondary, and for some of these, no basis is available for estimating the breakdown of total production. for suc 

countries, the total has been included under “Primary” (see footnote 6). 

®Includes leucoxene. 
®Comprises sulfur produced by the Frasch process plus sulfur mined in the elemental state from ores. 

10Comprises sulfur recovered from coal gasification, metallurgical operations (except pyrite processing), natural gas, 

petroleum, tar sands, spent oxides, and gypsum, whether recovered in the elemental state or as a sulfur compound. 

11Production of coke other than metallurgical by China and the U.S.S.R. is included with “Coke: Metallurgical.”
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TRADE | 

__In 1986, the aggregate value of total world are not more than counterbalanced by de- 
international trade in mineral commodities clines through yearend. A data series for : 
was estimated at $499.7 billion, about 18.7% the estimated value of all international 
below the 1985 level, and 37.6% below the trade in mineral commodities for 1980-86 
record high set in 1980. Comparable datafor inclusive appears in the following tabula- 
1987 were not available in time for inclu- tion, which also demonstrates the general 
sion in this chapter. Incomplete returns trend of decline in value since 1980 (there 
suggest that the 1987 level may prove to be wasa slight resurgence in 1984 according to 
somewhat higher than that for 1986 if latest available data), as well as the declin- 
increases in crude petroleum and petroleum ing share of total commodity trade account- 
product prices registered through August ed for by mineral commodities: 

. Mineral 

of all mineral Change from commodities’ 
Year commodities traded previous year commodities 

(million current dol- (percent) traded 

| | lars) (percent) 

1980 __-_____-_-____-- $800,500 487.7 40.0 
1981 __-_______ 764,600 4.5 38.9 
1982 ee 693,900 — -F.92. 87.5 
1988 _...--_--__--_----+------------ 631,500 -9.0 34.8 
19847__ ee 633,200 +8 33.2 
1985F____ 615,000 | -2.9 318 

: 1986 _._________-_~___ ie 499,700 -18.7 23.6 

a "Revised. ) 

What the foregoing table cannot illus- 1986 with respect to 1985—while the year- 
trate is that the entire decline in total to-year changes in mineral fuels were con- : 

. mineral commodity trade value from 1983 stantly down; 1.5% between 1983 and 1984, 
onward is the result of the diminishing 4.3% between 1984 and 1985, and a prodi- | 
value of energy materials traded. This can gious 27.2% between 1985 and 1986. The 
be seen in table 2, which provides reported distribution of the value of major world 
data on the value of trade for major groups mineral commodity exports by commodity 
of mineral commodities as well as the value groups for 1981-86 is shown in table 2, and 
of total commodity trade for 1981-86 inclu- table 3 shows the percentage changes for 
sive, and which incidentally, serves as the each of these groups from year to year. It 
basis for the foregoing estimates of total should be noted that the source publications 
mineral commodity trade. From this table, for table 4 provide considerable detail on 
it is apparent that the aggregate value for the geographic pattern of world trade in 
the groups of nonfuel mineral commodities these commodities, and may be of consider- 
shown has advanced steadily since 1983— able use to readers interested in regional 
up 5.5% in 1984 with respect to 1983, up 1% analysis. 
in 1985 with respect to 1984, and up 3.2% in | |
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CONSUMPTION 

NONFUEL MINERAL COMMODITIES will result. in a change in the calculated 

Available statistics on 1987 worldwide See ai ae ore differences 
consumption of selected major nonfuel min- between production estimates by the U.S. 
erals shown in table 5 all show increases Bureau of Mines and those by Metallge- 

over the levels attained for 1986. Although — sellschaft AG, the source of these consump- 

these 1987 results are to a significantextent tion figures. Hence, the consumption num- 

the results of estimates for a number of bers provided here would differ if Bureau 
countries that are subject to change in the production numbers were substituted in the 
next year as more complete results are formula. For instance, substitution of the 

obtained, it is believed that the pattern of Bureau’s estimates for refined copper out- 

rising consumption of these major products put for 1987 would lower the centrally 

will be preserved when the more complete planned economy countries consumption by 

results become available. It should be noted, 464,000 tons. Similar but smaller reductions 

however, that percentage growth rates that would result for lead and zinc, but results 

could be calculated from these data may for aluminum, cadmium, magnesium, nick- 

well be subject to change. el, and tin would be but little altered. 

In the case of the ferrous metal materials Bearing the foregoing in mind, and as a 

measured, the consumption of both iron ore result considering the consumption data for 

and iron and steel scrap advanced as func- the centrally planned economy countries as 

tions of increased output of pig iron and a measure more of year-to-year trends than 

crude steel; in the case of iron ore there of precise quantities of materials consumed, . 

were indications that world inventories of one can examine consumption changes and | 

ore declined somewhat as the growth rate their relationships to production changes. 

logged for consumption exceeded that for In the case of all of the commodities listed 

production. The upturn in scrap consump- except zinc, the level of consumption in- 

tion roughly matched the increase in steel creased by a larger percentage than did 

output on a percentage basis, suggesting metal output, suggesting a reduction of 

that there would be little if any change in inventories. In the case of zinc, the opposite , 

the ratio of iron ore to scrap as furnace was true, with metal output rising propor- | 
charges on a global basis. tionally more than consumption. Examin- : 

Before summarizing on the nonferrous ing the relative performance of the two | 

metal use situation, it is essential to com- groups of countries, the market economy } 

ment on the nature of some of the data countries showed larger growth rates for all 

published. Examination of table 5 shows nonferrous commodities listed between 1986 

that separate statistics have been provided and 1987 than did the centrally planned 

for market economy countries and centrally Cconomy countries, and indeed in the case 

planned economy countries. This has been - vn and zinc, the latter group registered 

done for two reasons. First, the consump- @°Cines. . . 

tion trends from year to year for these two Considering finally the fertilizer mater- 

groups of countries often differ, in that the als and sulfur, all showed gains in consump- 
trends in market economy countries are tion levels in 1987 . Nitrogenous fertilizers 

influenced to a significant extent by varia- continued a steadily upward pattern dating 

tions in the economies of the countries back for a number of years, while phosphat- 

included, while the trends in centrally 1¢ ang Potassie Ar ee and sulfur re- 

planned economy countries are the result of ve their ownturns. 

rigid economic planning. Second, however, 
ned perhaps more importantly, the con- MINERAL FUEL COMMODITIES 

sumption figures for the centrally planned Mineral fuel consumption, shown in table 

| economy countries are universally apparent 5 in terms of standard coal equivalent (SCE) 

consumption figures—that is, they repre- to facilitate interfuel comparisons, ad- 

sent the sum of production (often estimated) vanced again in 1987 to a record high. 

and imports minus exports, plus or minus Indeed, the growth rate in terms of total 

variations in stocks (where such informa- energy consumption was greater than that 

tion is available). As such, any change in between 1985 and 1986 or between 1984 and 

the level of any of these component figures 1985. Considering the relative share of total
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energy provided by each energy source list-- total as well. It seems noteworthy that 
ed, solid fuels in 1987 lost a very small although total energy consumption reached 
fraction, liquid fuels suffered a slightly a new peak in 1987, the liquid fuel compo- 
greater loss, and primary electricity lost nent had yet to reach the level that it 
marginally, with all of the losses being to attained in 1979, a total of 3,947 million 
natural gas, which registered not only a_ metric tons SCE. 
quantitative gain, but a gain in share of the 

— INVESTMENT | | | 

Comprehensive world mineral industry Component of the Chase Manhattan Bank 
investment data do not exist, but limited has been summarized in table 7 of this 
material published on aggregates of invest- chapter but only presents information for 
ment in some elements of the world mineral 1986. However, the information for 1986 
industry suggest a downturn in the invest- shows that the trend of lower and lower 

-ment level, at least in market economy investment in the petroleum industry 
countries in 1987. Steel industry invest- around the world continued in 1986, withan _ 
ments in Organization for Economic Coop- increase only in the Far East and Oceania. — 
eration and Development (OECD) countries The increase of 4% in this area was not 
are not yet available for 1986 but, as shown significant enough to offset the large drop 
in table 6, increased by only 5% in 1986 for in the amount invested in the United States | 
the organization as a whole, with Turkey (-41.6%), other countries of North America 
and the United States showing significant (-30%), and Africa and the Middle East 
decreases in their investments for the year, (-18%) as well as the rest of the areas listed, 
with decreases of 30.5% and 47.4%, respec- resulting in a decrease in the total amount 
tively. For the rest of the OECD, significant invested of 26.1% for market economy coun- 
increases by Australia (262%), Canada tries as a whole. The continuing military 
(53.6%), and Japan (42.2%) were not match- conflict in the Middle East and high produc- | 
ed by the countries of the European Eco- tion levels of the oil-producing countries— 
nomic Community (EEC) and the European which resulted in relatively inexpensive 
Free Trade Association (EFTA). Investment crude oil—make it highly unlikely that 
in the steel industries of the EEC members investment levels in the petroleum industry 
remained stable while similar investment even reached the level of 1986 much less 
increased by 7.8% in the member countries increased in 1987. With the petroleum in- 
of EFTA. In the Latin American countries, dustry as with the steel industry, it is 
increased investments in the steel indus- almost assured that the investment rate in 
tries of Argentina, Chile, and Venezuela centrally planned economy countries did 
were not large enough to offset the large not exceed or was otherwise different from 
decreases in the investment levels in Brazil, the rest of the world. 
Colombia, Mexico, and Peru. The decrease Data presented on U.S. foreign invest- 
of 27.8% in 1986 in the investment level in ment in mineral industry activity are up- 
the steel industries of the Latin American dated to 1987 in table 8 of this chapter. 
countries continues the trend of the past 3 These data show that U.S. direct foreign 
years but is larger than the decreases of investment in the petroleum industry con- 
22% and 21.9% of 1984 and 1985, respective- tinues to rise each year and that in 1987 
ly. If data for the world steel industry as a U.S. direct foreign investment in the min- 
whole, including those of the centrally ing, smelting, and refining industries also 
planned economy countries, were available, increased (+2.6%), as did the reinvested 
they presumably would show the same pat- earnings of foreign affiliates. This latter 
tern as those reported, that is, remaining category showed a dramatic increase in 
fairly stable with increases in some coun- 1987, with reinvested earnings in the smelt- 
tries being offset by decreases in others. ing and fabricated metals industries al- 
However, the lack of comprehensive infor- most doubling and those in the petroleum 
mation on the centrally planned economy industry increasing more than fivefold. In- 
countries makes it impossible to determine come, however, in the petroleum industry of 
whether the overall trend was up or down _ this group increased only slightly while the 
despite recorded increases or decreases in income from the mining, smelting, and 
production of the materials involved. refining industries increased by 51.8% over 
Market economy petroleum industry in- the previous year. 

vestment as reported by the Global Energy
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| TRANSPORTATION | a 

MARINE TRANSPORT | type of propulsion system, etc.—as well as 
. . fuel costs have an undeniable influence on 

Bulk carriers, freighters, and tankers are shipping industry performance, problems of 7 

the three classes of marine vessels engaged and changes in the quantity and quality 
in transporting mineral commodities. It and types of material moved also signifi- 

categories are not devoted wholly to miner- world economy. Unfortunately, comprehen- 
al commodity transport. Bulk carriers move _ give data in this regard are not available. 
agricultural products as well as crude min- = Bulk Carriers.—During 1987, the world’s 
erals and mineral fertilizers, while freight- bulk carrier fleet decreased by 412 vessels 
ers, because of their great variety, can be compared with a decrease of 302 vessels 
devoted wholly to hauling mineral products during 1986 and an increase off 227 vessels 
or wholly to moving nonmineral goods, as_ in 1985. During 1987, total deadweight ton- 
well as carrying mixed mineral and non- nage of bulk carriers decreased by. 1.38% 
mineral cargoes. Tankers, although largely compared with a decrease of 3.6% during 
engaged in moving crude oil and refinery 1986 and an increase of 4.6% during 1985. 
products, also transport liquid chemicals, The following tabulation shows the distribu- 
molasses, wine, and other fluids. tion of the bulk carrier fleet of the world as | | 

_ Although physical characteristics of of December 31, 1987: 
 vessels—size, draft, age, crew requirements, : 

: | . Deadweight — | Numbe | 
. Country of registry “of . thousend 

| | vessels jong tons) 

oe Panama ____________- 895 81,288 | | 
| - Liberia 540 30,461 

Japan. _—__.—~--_~+---~ 367 21,541 , 
Greece ________.----~ © 498 18,943 
Cyprus ————--------—- 396 14,259 | | 
Philippines ____._.-_-_--- | 248 10,717 2 
China_______________ 220 7,124 : - 
Korea, Republic of _ _ .____ 140 ~ 7,093 

Do USSR ~~~ 228 5,696 | 
Italy._______________ 83 4,819 
Brazil_______________ 93 4,809 

| India _____-__________ 107 4,762 
Singapore ___—-___---~-_~ 80 3,938 
Taiwan________.—____ 53 3,541 
Romania ___.—-_.-----~ | 68 2,706 
Yugoslavia___._._.______-_ 77 2,538 
Poland_.___.-__-.--. 92 2,475 
Turkey __.__.--__----~- 60 2,340 
Norway_———__.--—---~-~- 29 | 2,260 

7 Belgium ____________-_ 24 2,258 
Spain 63 2,124 : 
Australia.__._._________ 33 2,019 
Tran___________-___-_ 52 1,802 
United Kingdom _____ ~~~ 50 1,604 
Other________-_____-- 807 33,197 

Total __.._________ 5,302 224,309 

Freighters.—The world’s freighter fleet fleet decreased by 1.6% during 1987 com- 

decreased in 1987 by 214 vessels compared pared with a decrease of 6.1% in 1986 and 

- with a decrease of 1,151 vessels in 1986 and an increase of 1.4% during 1985. The follow- 

a decrease of 82 vessels during 1985. The ing tabulation shows the distribution of the 

total deadweight tonnage of the freighter world’s freighter fleet at the end of 1987:
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| | annual publication “BP Statistical Review 
Number Deadweight of World Energy,” showing the variations in 

Country of registry of is (thousand the world tanker fleet by size categories, | 
vesse long tons) was not available at the time of publication 

Pa ee 1,681 16,474 of the minerals yearbook and therefore is 
U.SS.R_---_--------- 1,740 11,878 not included in this chapter. However, ac- 
China <-2------7 777 406 7418 cording to other sources, the total dead- 
Cyprus ee 640 5,648 weight tons of tankers and combined tank- 
Japan———------------ 350 5186 ers (which can carry liquid or bulk cargo) 
Greece ______________ 298 3.568 that were being dismantled and melted 
sony Federal Republic of 3 2,83 down to scrap fell to 7.5 million deadweight 
Netherlands.________-_ 306 ~=—s—s2,276_~—s tons in 1987, one-half the 1986 figure of 15.2 
Yaneiaviac 277727777 2 areT million tons and about one-quarter the 1985 
India ~__-___-__-____ 183 1,890 level of 29.3 million deadweight tons. Re- 
Pinon -------- an aot portedly, the resale value of large tankers 
Korea, Republic of .______ 220 1,643 in 1987 was above their scrap metal value, 

Romaniass2-222222222 tO aes thus preventing scrapping. | 
Italy:_______________ 206 1,451 Information furnished by the Maritime 

a t4is Administration, an agency of the U.S. De- 
Other-______________ 3,451 28,119 partment of Transportation, shows that the 

Total_...___-__--_ 12,572 116,937 average deadweight tonnage of new tankers 
Eee delivered during 1987 was 51,452 long tons, — 

which continued the trend of the past few 
Tankers.—During 1987, the world’s tank- years to the use of tankers in the small to 

er fleet increased by 91 vessels as opposed medium range. Tankers under construction 
to a decrease of 457 vessels during 1986 and at the end of 1987 demonstrated the same 
a decrease of 26 vessels during 1985. Contin- trend, with the average deadweight tonnage | 

| uing the trend to the use of medium-size at 64,671 tons. The following tabulation 
| tankers of the past several years, during shows, by country of construction, the num- 

1987 the average gross and deadweight _ ber of tankers being built or on order at the 
tonnages decreased by 1.5% and 1.7%, re-_ end of 1987: | 
spectively. The following tabulation pre- 

. sents the distribution of the tanker fleet of $~<—@——————______________ 
_ the world at the end of 1987: | Country Number Deadweight 

vessels (long tons) 

Deadweight Korea, Republic of _______ 86 9,427,300 
Number Country ofregistry of) gnn®, © Vioalavias777777777-—S(tiSSCSC«C BOS BD 
vessels = iongtons) © Brazil_______________ 19 687,700 

Italy ——------------- 14 223,600 
Liberia _______________ 616 58,830 d_-_--_________ 11 27,500 
Panama _____________ 602 20,935 | Romania - ~~ --—-----_-- 10 625,800 
Japan____-______ 344 18,056 Spain --------------- 10 322,100 
United States__________ 254 16877 puna. -------------- 9 469,500 
Greece _______________ 207 16,779 Poland ---__________-_ 9 418,500 

mus __.___.._..... 127 10404 Bulgaria____._________ 8 180,800 
Bobames~ 22227 __ 107 9.932  Denmark__—--__—______ 7 339,800 
Norway______._...... 107 7761 Germany, Federal Republic of 5 46,400 

USSR___.~~2~2277 77 434 6,825 India ~-------------- 3 251,700 
Italy__--_ 225 4918 Mexico -------_______ 3 135,000 
Singapore ____________ 128 4347 Belgium --__-_______- 3 117,700 
France______________ 66 4 435 United States __________ 3 91,200 
Denmark.______._.._. 56 4,122 Norway_-----__-_____ 3 69,500 
Spain.________._____ 90 3811 Argentina ____________ 3 18,900 
Brazil_______________ 82 3,511 Netherlands___________ 3 10,200 
Iran... 28 3,469 United Kingdom ________ 2 66,400 

Saudi Arabia __ | 61 3134 USSR_------------- 2 56,600 
India____._____ 63 3,022 jonesia -___________ 2 6,800 
United Kingdom ________ 92 2,925 Patteeal 7727777777777 i 101 400 
Ono ann nnn nmmn n= __ EARS __Sh0S Philippines. =~" >=== > 4,700 

Total -------------__ 5,090 245,906 turkey --_____ ~~~ 122 1 2'100 
Total ___._________ 302 19,580,700 

Information that in past years appeared = ———————_________________—__ 
in the British Petroleum Co. PLC (BP)



_ MINERALS IN THE WORLD ECONOMY 15 

OCEAN FREIGHT RATES these factors is the toll rates for the Pana- 
Ss . High i 

Data on ocean freight rates, last publish- | wo a her eaye naebined er tos ee 

ed by the United Nations in its Monthly falling ocean freight rates could be the 

Bulletin of Statistics for December 1984 4s . deciding factors in the routes tankers take. 

have not been updated by that source to There were reports that tankers sailed 
provide a continuation of the information around southern Africa rather than use the 

poker Pe rhmamnenten oo section of this — Suez Canal because lower ocean freight 

freizh t va tes however: chow tha t sthouzh rates and cheaper fuel made the additional | 

g _— >. . 8 mileage more economical than using the 

rates for . dry cargo fluctuated during the canal. Another factor that is becoming more 

| vem , wai is ers owing to seasonal and more apparent is the excess tanker 

emand, they en e year, in general, availability. Shipowners sometimes accept 

without having changed much. Although rather low rates rather than have the 
the rates themselves fluctuate according to _ . . . 

nal d d. other factors also dete shipping capacity be idle. Reportedly, in 

seaso emand, other tactors Zeter- October 1973 freight charges of a crude oil 

these fee and downs mm the rates. Some of cargo on a supertanker voyage from the 

teas factors are the sas of the chip the Persian Gulf to Wester Europe amounted 
marine fuel, and the general economic con- to 106% of the value of the cargo; by 1987 

larine tuel, a & . the freight rate had plummeted to 3% of 
ditions in the importing countries. the value of the oil 

Indications also showed that tanker rates " | 

generally followed the same fluctuations as PANAMA AND SUEZ CAN ALS 

those for dry cargo, ending the year general- —_ 
ly unchanged. According to media reports, Data on 1987 mineral commodity ship- 

other factors have been added to consider- ments through the Panama Canal dropped : 

ations of ocean freight rates and their significantly in 1987 as is shown in the | 

impact on international shipping. One of following tabulation: 

a 
Fiscal year’ | 

1983 1984 1985 1986 1987 

Number of transits: oo 
Commercial ocean traffic________------ 11,707 11,230 11,515 11,925 12,230 
Other traffic __________--_--_------ 1,247 1,298 1,251 1,353 1,214 

Total ________-__--------- 12,954 12,528 12,766 13,278 13,444 

Cargo moved (thousand metric tons): 
mmercial ocean traffic: 
Mineral commodities _______------ 72,219 72,210 74,128 74,189 69,797 
Other commodities___.__-__------ 75,708 70,515 66,740 68,052 81,280 

Subtotal. _________--------- 147,927 142,725 140,868 142,191 151,077 
Other traffic ___________-_-_-------- 364 336 265 184 212 

Total ___________--.------ 148,291 143,061 141,138 142,375 151,289 
ree 

1Year ending Sept. 30 of that stated. 

In fiscal year 1987, mineral commodities commodities compared with 21.1% and 

accounted for 46.1% of all commercial 23.4% in 1986 and 1985, respectively. Total 

ocean traffic through the Panama Canal, a metals dropped to third place in 1987 with 

figure lower than the 52.1% recorded in 24.7% of total mineral commodities al- 

1986 and 37.4% lower than the amount though they increased by 2.8% over the 

moved just 5 years earlier in 1982. Table amount moved in 1986, which was 22.6% of 

10 shows mineral commodity movements the total mineral commodities moved. Iron 

through this canal during 1985-87 by major and steel ingots and semimanufactures re- 

mineral groups. mained the dominant single metals class; 

In terms of major mineral commodity fertilizer materials were again the over- 

groups, fuels remained dominant in 1987 whelmingly dominant industrial minerals 

but were only 49.4% of the total compared class; refined petroleum was again for the 

with 56.3% of the total in 1986 and 52.5% in fourth year the dominant fuel commodity 

1985. Industrial minerals moved intosecond and accounted for slightly more than one- 

place in 1987 with 25.9% of total mineral half of the mineral fuels moved through the
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Panama Canal during 1987. Mineral com- transits was also lower in 1987 than any 
modities moved through the canal during year since 1982. Despite the fewer transits 
1987 were at the lowest tonnage level in at and lower tonnage of cargo moved, the Suez 
least the past 10 years and have been Canal earned Egypt $1 billion in the first 10 
replaced by grains and other egy cultural months ne 1987, up $50 mon from a year : 

_ products as the dominant commodity group earlier. An increase in s ips’ , sched- 
being moved through the Panama Canal. uled for 1988 had been canceled because of 
_In 1987, mineral commodities accounted - the world financial turmoil. The following | 

for 55.5% of all commercial traffic through tabulation shows the number of transits | 
the Suez Canal, a drop of 6.3% from the and the total amount of cargo moved 
amount transited during 1986 and the low- through the Suez Canal for the period 

| est amount since 1982. The number of 1984-87. - a 7 : 

| ~ : - 1984 1985 1986 1987 

Number of transits: : Commercial ocean traffic _......_________.___ | 20,157 18,654 17,188 16,248 | _ Other traffic_.-_--.0 2 1,204 1,137 1,220 1,298 
—  Motal 21,361 19,791 18,403 17,541 

Cargo moved (thousand metric tons): 4 
mmercial ocean traffic: 

Mineral commodities __._...-§--____________ 159,020 = 149,838 152,259 142,565 Other commodities .-..________ 104,708 107,763 110,198 114,370 
: ‘Total ~~ 263,728 257,596  - 262,452 256,985 

_ Table 11, which distributes mineral com- tities of iron ore from Sweden to Narvik, 
| modity movements through the Suez Canal N orway, for loading onto vessels for export 

| by commodity and by direction, shows that through that port and to the flow of a 
fuels remained the single largest major. variety of minerals from several southern 
group of mineral commodities moved African nations through the Republic of 

| through this cane wath the mews group South Africa for export through that coun- 
ranking second and the industrial miner try’s ports. _ , | | 
group ranking third. As in past years, iron Major international pipeline movements 

| ore was the most significant component of of crude petroleum and natural gas in 1987 
the metallic commodity group while fertiliz- were, in general, confined to the same areas er materials ranked first among the indus- cited as the centers of rail movements of 
trial minerals, as was the case for the mineral commodities. Noteworthy here, 
Panama Canal. Significant decreases were however, was the continuing operation of 
registered during 1987 in the amount of the pipelines for both oil and natural gas 
cement me vie pepe) pane crude from the U.S.S.R. to the other centrally 
ee cal an 4 oke od ‘br e h the os al planned economy countries and on to some 

of Coal and coke moved through the canal warket economy countries of Europe. De- increased by 68.7 %. Greater detail on Suez spite the continued military conflict in the Canal mineral shipments can be found in . . he § Canal Annual and Monthly Re- Middle East, more and more reliance was 
t nts uez Van ual an onthly being placed on the movement of crude oil 
ports. through pipelines, partly a response to the 

OVERLAND TRANSPORT the Persian Gulf, which caulted ina de 
The paucity of detailed information avail- cline in the amount of crude petroleum 

able has prevented detailed study of the moved through the Suez Canal in 1987. 
overland international transport of mineral Construction of new pipelines by Iraq, Saudi 
commodities. Large-scale international rail Arabia, and Turkey was significantly ac- 
shipments of mineral commodities were celerated in 1987 as a result of the military 
confined chiefly to movements between the conflict in the area. Eventually the pipeline 
United States and vanaca and meme and system i in fis area will remove more than 
to transfers of materi withi urope one- of the oil going through the Strait 
south of the Baltic Sea. Notable exceptions of Hormuz and thus realign the world’s oil 
continued to be the shipment of large quan- export situation. At the end of 1987, these
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pipelines were already carrying more than before 1990 to at least 6.5 million barrels 
_ 4 million barrels of oil per day that just a per day, moving oil to both Ceyhan and to 

couple of years earlier would have been Yanbu in Saudi Arabia. Another pipeline 
moved. by tankers. In 1987, a 40-inch- having an impact on tanker shipments is 
diameter-pipeline system was opened in the Trans-Isthmus Pipeline, which carries 
Iraq. It now moves 500,000 barrels of oil per about 600,000 barrels of oil per day from 
day from the oilfields near Basrah to the tankers in the Pacific Ocean to the Carib- 
Kirkuk Oilfields in the northeast of the bean Sea, thus bypassing the Panama Canal 
country, where it connects to an expanded, and the fees and tolls associated with the 
existing pipeline to Ceyhan, Turkey. This canal. | | 
new expansion increased Iraq’s pipeline Information on rail and pipeline trans- 
capacity to 1.5 million barrels per day. port of mineral commodities within certain 
Additional expansion being worked on was individual countries is provided in the ap- | 
expected to bring Iraq’s pipeline capacity propriate country chapter. | | 

: PRICES 

Comprehensive data on market prices for does not include monthly results. Two other 
crude minerals and mineral produts for metals for which annual average prices 
the world as a whole do not exist, ard. even were readily available also showed ad- 

the data that are available and pvblished vances between 1986 and 1987; the New 

are not comparable between countries, par- York price for mercury advanced from 

| ticularly between the market economy $232.785 to $295.503 per 76-pound flask, and 

| countries and the centrally planned econo- the major producers price for platinum rose 

my countries. However, the regularly pub- from $514.147 to $600.00 per troy ounce. In 

lished prices for selected major commodities contrast, the average New York price for | 

in key market areas can be regarded as antimony declined from 121.902 cents per | 

indicative of general world price trends. pound to 110.581 cents per pound between | 

Tables 12, 18, and 14 summarize prices for 1986 and 1987. | 

| selected metals in the United States, the Among the industrial minerals and their : 

| United Kingdom, and Canada, respectively, chemical derivatives, contract prices for _ 

for 1988-1987, inclusive, with monthly data export sulfur were significently lower in the | 

provided for 1987. Overall, the picture for first half of 1987 than ir the last half of 

these commodities was far brighter than in 1986, and declined margir.ally in most cases | 

1986; of 20 prices listed in the tables, 18 in the second half of 1987, with measurable a 

were at higher levels on average in 1987 differences between the prices quoted for 
than in 1986, with all of those showing major export centers. In the U‘S. gulf coast, 

increases that exceeded the U.S. inflation f.o.b. prices that ranged between $130 and 

rate, most by very substantial margins. Of $136 per ton in the second half of 1986 fell 

those listed, nickel (Canadian price) and to $95 to $107 per ton in the first half of 

cobalt (U.S. price) were the only metals that 1987, and for the second half of 1987, the 

logged price drops. Moreover, although lower limit remained $95 per ton but the 

there were notable exceptions, the prices upper limit slipped to $100 per ton. Canadi- 

generally trended upward throughout the an prices, f.o.b. Vancouver, which were $125 

year. This was true perhaps most signifi- to $135 per ton in the second half of 1986, 

cantly for Canadian nickel. Although its declined to $98 to $110 per ton in the first 

1987 average price was below that of 1986, it half of 1987 and fell further to $90 to $100 in 

showed an increase in every month, and its the second half of that year. The Middle 

average was low only because all listed East price, $120 per ton in the last half of 

prices in 1987 were substantially below the 1986 (and as such the lowest sulfur price 

1986 average. Other notable exceptions recorded), declined to $100 to $107 per ton 

were the London gold price, which peaked for the first half of 1987, and further to $95 

in May, and the silver prices in the three to $100 per ton for the second half of that 

markets, each of which peaked in April. year. In the case of Poland, the sulfur price 

It is perhaps worthy of note that the data f.o.b. Gdansk was in the range of $135 to 

series for cobalt used for this chapter was $145 per ton in the second half of 1986, 

changed from the Engineering and Mining declined to $110 to $118 per ton for the first 

Journal “Metals Week” price for shot/ half of 1987 and fell evei: further to $97 to 

cathode in 250-kilogram lots to the average $101 per ton for the second half of the year, 

annual spot price for cathode, and which leaving it the highest priced sulfur from a
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major exporter, but only by a very small then advancing to about $185 per ton on 
margin. August 1. There followed a drop to $175 for | 

Urea export prices ranged from a low of the month of September, and then an up- 
about $65 per ton f.o.b. Eastern Europe in turn to a level of about $195 at yearend. The 
bulk to a high of $85 per ton f.o.b. Middle phosphoric acid price, expressed in terms of 
East ports for bagged product. The U.S.. dollars per ton of contained P.Os, f.o.b. US. 
price on a bulk basis f.o.b. gulf ports was at gulf ports, showed remarkably little change 
about the same level as the Middle East over the year, rising from about $230 to 
product at the start of the year. The urea $250 during January and February, and 
export price generally advanced across holding at that level through the end of 

1987, reaching a range of $90 per ton for the year except for a very small upturn in July 
East European product to $115 per ton for anda balancing drop in September. 

| the bagged Middle East product. Although The pricing of energy materials on a 
there was a general upturn as indicated, global basis is so complex that the summary 
prices for the Middle East product fell that follows can only touch on the broadest 

rather sharply between June and July. of generalities. The U.S. Department of 
After holding level through August, they Energy's compilation of average world | 
advanced again sharply in September, with crude oil prices shows an increase of | 1.4% 

a very slight increase thereafter through between January 1, 1987 and January 1, 
yearend. 1988, from $16.34 per barrel to $16.57 per 

In the case of ammonia, prices rose sharp- Darrel, but these global year-start-to- | 
ly from January to May, with the f.o.b. yearend results are a vast oversimplifica- 
Caribbean price increasing from slightly tion of the actual events of the year. For 

below $90 per ton at the start of the year to example, breaking the world ager seal into 
| $125 per ton by May 1, a level that was nwo parts, one cone sng o seagate 
, maintained for a month until a decline set i nied OPEC Fount or non wnde 

in that bottomed at about $90 per ton at the TICs, d © ed b coun yA 20 actos 1987, 
start of October. This was followed by a very Price acwanced by nearly #470 Across ? 
slight but steady increase to almost $95 per from $16.10 per barrel to $16.77 per bar- 
ton by yearend. : rel, whereas the average per-barrel price 

| In contrast. potassic fertilizers enjoved an for non-OPEC countries dropped by 1.4% 
) Fast PO ) yoy" across 1987, from $16.44 to $16.21. These 

| uptrend in price across the year. Starting at earend-to-yearend comparisons, however 

. $58-$59 per ton standard, f.o.b. Vancouver, 40 not reflect substantial "fluctuations 
; in January, a level that held through March across the year. For the non-OPEC coun- 

1, potassium chloride at first registered tries the average crude oil price advanced 
small gains and then larger ones until a by 84 cents between January 1 and March 

plateau of about $75 was reached on Sep- 13 by an additional 73 cents between March 
tember 1. After 2 months of stability, a 13 and May 29, and by an additional 89 
slight increase was logged between Novem- cents between that date and August 7. Then 
ber and December, followed by another 4 sharp drop set in that bottomed at $15.41 
month of essentially unchanged price, with on December 18, with an 80 cent recovery 
the yearend price at about $76. by January 1, 1988. In contrast, the average 
_ Pricing patterns for phosphatic materials OPEC price advanced by $1.25 between 
in 1987 were quite varied, but all registered January 1 and March 18, 1987, increased by 
higher levels at yearend. Triple superphos- only 3 cents by May 29, and by only 20 cents 
phate in bulk, f.o.b. U.S. gulf ports, started more by August 7. Thereafter, it fell to 
the year at about $113 per ton and ended $16.23 per barrel by December 18; it recov- 
the year at about $140 per ton. It reached a ered 54 cents by J anuary 1, 1988. 

peak of $150 per ton in August, with a = There were similar price declines evident 
relatively steady downturn thereafter. in the case of petroleum refinery products, 
Diammonium phosphate in bulk was priced but to detail them would require far too 
at about $160 per ton f.o.b. U.S. gulf coast much time and space in this summary. The 
at the start of the year, and after an up- most important effect of the restrained oil 
turn through January, suffered reductions prices was that upon other energy prod- 
through February and March, bottoming at ucts—coal and natural gas—and upon pri- 
$150 per ton through the first of May, and mary (hydroelectric and nuclear) electric-
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ity generation. The availability of more- energy producers, but on the other hand, 
than-adequate liquid fuels at relatively low the availability of energy commodities at 
prices obviously restricted price increases noninflated prices was advantageous to 
for competitive fuels, to the detriment of nonfuel mineral producers and processors. ) 

STATISTICAL SUMMARY OF WORLD PRODUCTION AND TRADE OF 

MAJOR MINERAL COMMODITIES | 

The final 24 tables of this chapter, tables tion possible, data received after completion 

15-38, extend the statistical series on pro- of worldwide commodity production tables 
duction that was started in the 1963 edition (volume I) have been included in many of 
of the “Area Reports: International” vol- the individual country production tables 
ume of the “Minerals Yearbook” and was (volume III). Limitations of time, however, 

ar have prevented the incorporation of these 
196 5 er aren and expanded mn the revisions in the abbreviated versions of the 

an Hons. they are primari- = world commodity tables included here. 
ly a supplement to other statistical data Thus, a more precise figure for total world 

within this chapter but also serve as a production of any commodity could be ob- 
summary of international production data tained by adding figures presented in the — 
for major mineral commodities covered in individual country chapters. For summary 
greater detail, on a commodity basis in purposes, however, the tables of this chap- 

volume I of the 1987 “Minerals Yearbook” ter are sufficiently correct without the in- 
and on a country basis in volume III. clusion of these revisions. . 

In this edition, the data presented in The series of data on world trade in major : 
these tables, in most instances, correspond mineral commodities that appeared in earli- : 
with the data in the individual commodity ° @ditions of this chapter (tables 57-69 in | 
world production tables appearing in vol the 1976 edition) could not be included 

~ owing to scheduling problems. 
ume I and may differ somewhat from a total e ep 
that might be obtained by adding figures , ‘Senior Foreign Mineral Specialist, Division of Interna- 

presented for any single commodity in each “*Chief, Branch of Geographic Data, Division of Interna- | 
of the country chapters of volume III. This tional Minerals | : 
apparent disparity results from problems of __,,, tot F- Production Nine Noe 7 8, Oak doe: | 
scheduling the compilation of tables in the Sept. 1986, Pp. 5128. 0 data lines, but 3 of these are totals 

e e 1 con es, oO 

numerous commodity and country chapters of others; these total lines are not included in the total of 
in the two volumes. In an effort to provide 7 distinct commodities or forms of commodities counted 

the user with the most up-to-date informa-
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Table 2.—Value of world export trade in major mineral commodity groups’. 
. . - (Million U.S. dollars) . 

Commodity group 1981 = 1982 © 1983" — 19847 =—s_- 1985 1986 . 

Metals: 
All ores, concentrates, scrap — —— 28,187 = 24,481 23,247 25,448 24,863 24,112 
Iron and steel __.__..__-~_- 73,419 68,732 61,322 66,125 69,698 72,722 . 
Nonferrous metals ______~—~- 36,279 . 31,967 36,575 36,185 34,536 36,172 — 

Total. _.____.-------- 137,885 125,180 121,144 127,758 129,097 133,006 
Nonmetals, crude only. _____—~~ - 10,956 9,938 9,325 9,857 9,952 — 10,540 
Mineral fuels _. __. __.§ ______-_~ ' 474,266 430,384 384,188 378,406 362,158 263,738 

Grand total_ _________-_ 623,107 565,502 514,657 516,021 501,207 407,284 
All commodities _.___...~-~- 1,965,890 1,848,930 1,812,944 1,909,324 1,931,217 2,117,895 

1Data presented are for selected major commodity groups of the Standard International Trade Classification, Revision 
2 (SITC-R2) and as such exclude some mineral commodities classified in that data array together with other (nonmineral) 
commodities. SITC-R2 categories included are as follows: All ores, concentrates, and scrap—Div. 28; iron and steel—Div. 
67; nonferrous metals—Div. 68; nonmetals (crude only} Div. 27; and mineral fuels—Div. 3. Major items not included are 
the metals, metalloids, and metal oxides of Group 513; mineral tar and other coal, petroleum, and gas-derived crude | 
chemicals of Div. 52; manufactured fertilizers of Div. 56; and nonmetallic mineral manufactures of Groups 661, 662, 663, 
and 667. Data include special category exports, ship stores and bunkers, and other exports of minor importance, and 
exclude the intertrade of the centrally planned economy countries of Asia and trade between the Federal Republic of 
Germany and the German Democratic Republic. 

Sources:. 1983-86 data: United Nations. Monthly Bulletin of Statistics. V. 42, May 1988, pp. 274-301; 1982 data: United _ 
Nations. Monthly Bulletin of Statistics. V. 41, No. 5, May 1987, pp. 274-301; 1981 data: United Nations. Monthly. Bulletin 
of Statistics. V. 40, No. 5, May 1986, pp. xxxiv-1xi. 

7 Table 3.—Distribution of value of world export trade in major mineral | 
— | : commodity groups? 

. ; (Percent) 

. Commodity group 1981 1982 1988" 1984" 1985 1986 

Metals: 
: All ores, concentrates, scrap —_— 4.5 4.3 4.5 5.0 5.0 5.9 

Iron and steel __ _-. -_-_-_-____ 11.8 12.1 11.9 12.8 13.9 17.9 
Nonferrous metals ______ ~~ 5.8 5.7 7.1 7.0 6.9 8.9 

‘Total.______________ 22.1 22.1 23.5 248 - 28 . 82.7 
Nonmetals, crude only_ _______~— 18 1.8 1.8 1.9 2.0 — 26 
Mineral fuels ____________-- 76.1 6.1 74.6 73.3 72.2 — 64.7 

1¥ or detailed definition of groups, see footnote 1, table 2. 

‘Table 4.—Growth of value of world export trade in major mineral commodity groups’ 

(Percent change from that of previous year) 

Commodity group 1981 1982 1988" 19847 1985" 1986 

Metals: . 
All ores, concentrates, scrap __— -11.3 -13.1 -5.0 +9.5 -2.3 -3.0 
Iron and steel _____ -3.2 ~6.4 -10.8 +78 +5.4 +43 
Nonferrous metals __ __ _ _ _ __ ~27.2 -11.9 +14.4 -1.1 -4.6 +4.7 

All metals _____ -____ -12.4 -9.2 -3.2 +5.5 +1.0 +3.0 
Nonmetals, crude only _ ~~ _— ~__ -7.5 -9.3 -6.2 +5.7 +.9 +5.9 
Mineral fuels ______________ -1.4 -9.3 -10.7 -1.5 ~4.3 -27.1 

All major mineral commodity 
groups _________~_____ -4,1 -9.2 -9.1 +.3 -2.9 ~18.7 

All commodities __~._._______ -1.7 ~5.9 -1.9 +5.3 +11 +9.7 

Revised. 
1For detailed definition of groups, see footnote 1, table 2.
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Table 5.—World consumption of selected mineral commodities 
(Thousand metric tons unless otherwise specified) 

Commodity 1983" 1984" 1985° 1986 1987” 

Ferrous metals: World: 
Iron ore, gross weight® _ million metric tons__ 770 8380 855 T850 870 
Iron and steel scrap, gross weight_ _ — _do_ — — - 297 812 317 806 ©314 | 

Nonferrous metals: 
Market economy countries: ; 

Aluminun, refined... —~_-___-—--~- 12,009 12,302 12,538 12,777 13,637 
. Cadmium _________.~-___-~_-_-_-_ 14 14 - 13 15 16 

Copper, refined ____.-____-_-_------ 6,842 - 7,660 7,366 7,716 8,084 
Lead, refined ____.___~-__-_---_-- 3,791 4,050. 3,971 4,069 4,141 
Magnesium, primary —~—~-___-_~~~~- 179 194 192 188 210 

oo Nickel!_____-§_.§_/»_-__-_-~_-.--_____ 486 582 569 572 638 | 
Tin, refined ___.____-~--~-----~- 150 161 157 163 169 
Zinc, slab. __.__ . /__---~~-----~- 4,481 4,616 4,704 4,852 5,019 

- Centrally planned economy countries: = 
Aluminum, refined. ___-—____~_--_- 3,297 3,273 3,358 3,368 3,507 

: Cadmium ______.~___~~------- 4 4 4 4 4 
Copper, refined ___.._-_____----~- 2,262 . 2,269 2,354 2,369 2,384 
Lead, refined _____.---___~---~~- 1,442 1,446 1,447 1,436 1,441 
Magnesium, primary __—-______-~-~—- 88 94 102 105 (108 
Nickel?__.§ ..._//___---___-_--_-_- 201 200 206 . 206 210 
Tin, refined ___._.__~-___--_-_~- 55 54 59 61 58 
Zinc, slab. ___——.______-—-----~- 1,792 1,855 1,819 1,890 1,868 | 

World total: 
- Aluminum, refined__——~—-____---~- 15,306 15,575 15,896 16,145 17,144 

Cadmium _________—~_________- 18 18 17 19 20 
Copper, refined ___________-_---- 9,104 9,929 9,720 10,085 10,418 — 
Lead, refined oe ee 5,233 5,496 5,418 5,505 5,582 
-Magnesium, primary —_...._..~--~- 267 288 294 293 318 
Nickel?_ 9 -.__._. -_____.--+-- 687 782 1 778 848 
Tin, refined _-__..-.~--_-------- | 205 215 216 | 224 227 

. Zine, slab. — _____.____---~-----~- 6,273 6,471 6,523 _. 6,742 6,909 
Industrial minerals: World: a ° 

Fertilizers: _ . . 
Nitrogenous® 

million metric tons of contained N_- . 61,079. 67,184 70,587 70,338 72,032 
Phosphatic® ___— million metric tons of 

contained P2Os_ ~ 30,631 32,718 34,158 33,301 €34;800 
- Potassic®?__________-~ million metric : 

| tons of K20 equivalent... 22,725 25,493 25,947 25,747 ©27,000 
Sulfur ___ million metric tons of elemental . 

sulfur equivalent_ _ 54,113 58,282 57,916 57,066 59,093 

Mineral fuels: World: 
Solid fuels__ million metric tons of standard ” 

coal equivalent_ _ 2,762 . 2,877 3,029 3,083 ©3,170 
Liquid fuels__.____...___-__-_--~-do___- 3,607 3,661 3,631 - 8,701 €3,730 
Natural gas______...-_____-—-do___~ 1,861 _ 1,978 2,055 ~ 2,093 ©2,245 
Hydro, geothermal, nuclear electricity 

do_ _—— 360 395 427 445 °450 

Total ____________--~-do___~- 8,590 8,906 9,142 9,322 . 9,595 
nn EY 

1Primary and secondary combined. 
2Nickel content of refined nickel, ferronickel, and nickel oxide. 
’Data are for year ending June 30 of that stated. 

Sources: Based on data provided by the World Bureau of Metal Statistics (market economy countries, nonferrous 
metals except magnesium); Metallgesellschaft AG (centrally planned economy countries, nonferrous metals and all 
magnesium consumption); British Sulphur Corp. Ltd. (nonmetals) except 1987 estimates; and 1986 United Nations Energy 
Statistics Yearbook (all mineral fuels for 1983-86). Data on iron ore and iron and steel scrap for all years and on fertilizers 
and mineral fuels for 1987 compiled from a variety of sources by the U.S. Bureau of Mines.



22 . MINERALS YEARBOOK, 1987 

Table 6.—Annual investment expenditure in the steel industry for selected countries 
(Million dollars) . 

eee 
Country or country 7 : group / 1982 1983 1984 1985 1986 

——— nw 

Organization for Economic Cooperation and . 
Development (OECD): . . 
EEC!____ _-§__- ee 2,427 © 2,103 1,965 3,504 3,506 
EFTA?_____________~ 291 =: 198 274. *372 401 
Other:* 

; Australia___$_~_-_-__----~_______ 217 64 96 7134 485 
Canada________-_~_ ~~ ~~~ _ 483 156 176 ™310 476 
Japan___ ~~~ 3,720 3,744 2,669 F2,892 4,111 
Spaint __-__ $e 204 131 290 *395 —_ 
Turkey __-_§-_-§_-§__~~_~_ 58 232 217 210 146 7 . United States_______.__________ 4,208 3,187 1,208 T1,641 863 

Totalh__§__ 11,603 9,765 6,890 — -F9511 9,988 

Latin America: 
Argentina ___ ~~~ ~~ 47 164 147 184 191 
Brazil _-_-_______._-_______ 1,056 1,248 - 809 472 413 
Chile_______~~_ 3 2 11 1 4 — 
Colombia ___ ~~~ 51 24 8 13 4 . 
Ecuador __ ~~~ NA NA . NA 2 NA | 
Mexico_____ ~~. -_-~~ 387 410 526 491 119 
Peru ____ 14 5 1 ‘4 2 
Uruguay____~ ~~~ 17 9 1 1 1 
Venezuela___.. $$ 5 2 89 90 25 25 121 

a Central America____~§_-_~__~_~__________ 6 6 (°) NA NA 

Total?_.___ 1,670 1,959 1,528 1,193 _ 861 ee | 
re 

Grand tota]__-_.-___._______ . 18,273 11,724 8,418 10,704 10,849 

TRevised. NA Not available. 
1Source reports that values for European Economic Community (EEC) countries are in terms of “million units of 

account.” For this tabulation the units in the source have been converted to U.S. dollars using the following factors 
supplied by the International Monetary Fund: U.S. dollars per European units of account (ECU) at the end of the period: 
1982—0.9677; 1988—0.8274; 1984—0.7089; 1985—0.8879; and 1986—1.0704. 
?European Free Trade Association (EFTA) figures exclude data for Switzerland. . 
’Data for New Zealand have not been available since 1979. 
“Spain and Portugal became members of the EEC effective Jan. 1, 1986. 
5Sources for OECD: The Iron and Steel Industry in 1983. Paris, 1985, p. 32; The Iron and Steel Industry in 1984. Paris, 

1986, p. 32; The Iron and Steel Industry in 1985. Paris, 1987, p. 32; and The Iron and Steel Industry in 1986. Paris, 1987, 
Pp. 04. : 

SLess than 1/2 unit. | : | 
7Source for Latin America: Instituto Latinamericano del Fierro y el Acero. Statistical Yearbook of Steelmaking and 

Iron Ore Mining in Latin America 1987. Santiago, p. 183. 
*Data do not add to total shown because of rounding.
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Table 7.—Market economy country petroleum industry capital and exploration 
| expenditures, by geographical area 

. ’ _ (Million dollars) 

Area and type of expenditure 1982 1983" 1984 1985 1986 —- _—_————————— See 
United States: 

, Capital — -----~---------~----~--- 6,730 4,400 3,710 3,710 _ 2,800 oration ________________ 52,210 46,260 48,060 43,640 24,830 

Total _---------_____ 58,940 50,660 51,770 47,350 27,630 . EEO E000 —————eeeeeelTT="=KaI{={=z_z_—eeEyEy ee 
Other North America: 
Capital.__-______________ 2,130 1,720 2,760 3,330 2,100 Exploration. _-__-____.-__§_______ 6,610 6,810 9,490 8,790 6,380 E 

8880 
Total _-__-._-_-_________ 8,740 8,530 12,250 12,120 8,480 . ne OY . ee eeeeeeoelee——— EEE 

Central and South America: 
Capital._______________. 1,710 1,220 980 850 . 820 Exploration _ mee eee _ 8,930 6,920 4,750 4,910 4,870 

SS SS rsa epi stn . 

Total _--_-_ 2-2 10,640 8,140 5,730 5,760 5,690 | 
OY 090 —TEHECOETETEFHE—— Oo 

Western Europe: 
or 2,600 2,050 1,720 1,650 1,480 Exploration________—_ 777777777 11,890 11,960 12100 —=—-11,620 11,550 tO 

Total _--___-____-_ 14,490 14,010 13,820 ~ 13,270 13,030 
aaa 

Africa and Middle East: 
Capital». 2 2,230 1,880 1,750 990 940 Exploration...-.._-_-________ 6,730 5,970 4,530 4,010 3,160 er 

Total 2-2 8,960 7,850 6,280 5,000 4,100 

Far East and Oceania: 
Capital.__-_-_~- = 4,290 2,130 1,630 2,110 3,090 Exploration___$__________ ~-- ee 5,040 5,240 4,970 4,400 3,680 

Total _-_._-_-__ 9,330 7,370 6,600 | 6,510 6,770 Tankers _-___-§_-~______ 4,270 4,300 2,050 990 1,580 O00 ae=q3uqQaoqnQoQq={*{={=_=_ EEE 
World: 

Capital (including tankers)._.___________ 23,960 17,700 14,600 13,630 12,810 Exploration... ~________ 91,410 83,160 83,900 ~ 77,370 54,470 EY 
Grand total _.._-__________ 115,370 100,860 98,500 91,000 67,280 

ep rnneeneeeeres 

Source: Chase Manhattan Bank, Global Energy Component. Capital Investments of the World Petroleum Industry 1985 and 1986. New York, Schedule 3. 

Table 8.—Salient statistics on U.S. foreign investment in mineral industry activities 
(Million dollars) | 

eee 

1985° 1986 1987 $$$ eee 

Minine on ate fining | 7,845 6,575 6,746 » sme. » re) A 
: ? ? Ree roleum is 57,695 61,731 66,381 invested earnings of foreign affiliates: 

Smelting and fabricated metals _.________________ 198 446 875 Petroleum ________________ 2,594 470 2,933 
Equity and intercompany account flows: 
Smelting and fabricated metals __________________ -136 125 -656 Petroleum ___________ = —4,026 3,494 1,724 

tae ag Iti fining 356 550 832 , sme , Te a Petroleum 7777222222222 7 9,306 8,065 8,130 eee 

Revised. 

Source: U.S. Department of Commerce. Survey of Current Business, v. 68, No. 8, Aug. 1988.
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Table 9.—World merchant fleet distribution, by type’ 

; _ 1988 1984 1985 1986 1987 

Number of vessels: . 

Bulk carriers... -------+----+-+--+-+--+- 5,384 5,560 5,787 5,481 5,302 

Freighters?_ _.._.._.-.-.----~--+-+---~-------- 14,268 14,019 18,937 12,786 12,572 

Tankers... ~~. ee 5,548 5,482 5,456 4,999 5,090 

Other® __. eee eee 379 363 375 352 348 

Total... ---..-.---~-~+---+~-------- 25,579 25,424 25,555. 23,618 23,307 
cemeteries aN SACRA LETTS 

Groas tonnage: 
Bulk carriers... __.--.—.~ ~~ ~~ thousand long tons... 124,000 +=-:129,274 185,366 +=: 130,654 128,468 

Freighters?_ ~~~ ~-~~--~---~-----~---§9---- 94,222 94,549 97,284 93,157 93,966 

Tankers......--.-.----+---s....-~--do.... 178,835 164,451 158,508 + —:134,660 135,010 

Other* Bo dO 3,768 8,705 3,898 8,798 3,688 

Total... edo. 395,825 891,979 895,056 362,179 361,182 

Deadweight tonnage: | 
Bulk carriers... do. «=. 216,468 = 225,496 =: 235,833 = 227,325 + = 224,309 

Freighters?__--_.-....-...__-.------do-__. | 125,646 124,758 = 126,542 118,845 = 116,937 
Tankers... enn enneue do... 322,617 304,589 292,345 245,584 245,906 

Other® _._ eee do 1,673 1,579 1,604 1,476 1,405 

Total... dO = 666,404 656,422 *656,323 *593,229 588,557 

ene 
netic nnnennaentensinnesininiteenaa 

Maritime Administration classification. Tankers include whaling tankers. Vessels shown here as “Other” include 

combination passenger and cargo and combination passenger and refrigerated cargo. Data are as of Dec. 31 of year 
in ; 

2Includes refrigerated freighters. : 

SExcludes refrigerated freighters. | | 
‘Data do not add to total shown because of independent rounding. 

Source: U.S. Department of Transportation, Maritime Administration. Merchant Fleets of the World. Annual issues for 

1983-86 and unpublished data supplied by the same agency 1987. .
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Table 10.—Movement of mineral commodities through the Panama Canal 

(Thousand metric tons) 

1985 | 1986 1987 

Atlantic Pacific Atlantic Pacific Atlantic Pacific | 
to to Total to to Total to to Total 

Pacific Atlantic Pacific Atlantic Pacific Atlantic 

METALS . | 
Ore and concentrate: . 

Bauxite and alumina_ 231 1,168 1,394 103 898 = 1,001 116 744 860 
Chromite_ — ~~... — 4 56 60 7 31 38 7 23 30 
Copper __~._-~ 13 422 435 4l 672 713 36 737 173 
Iron . ~~ 110 334 444 57 187 244 62 534 596 
Lead. 14 146 160 5 150 155 an 192 192 
Manganese... — _ _ _ — 103 173 276 47 195 242 36 193 229 
Tin ~~... 1 25 26 a 30 30 _— 15 15 
Zine 74 471 545 69 575 644 106 1,684 1,790 
Other and unspecified 293 2,077 2,370 282 1,891 1,673 367 1,157 1,524 

Subtotal__ ———— 843 4,867 5,710 611 4,129 4,470 730 5,279 6,009 

Ingots and semimanu- 

Aluminum _______ 260 15 885 215 92 307 871 52-428 
Copper _.-~_...— 18 831 909 10 926 936 15 840 855 
Iron and steel’? ___ 5,260 5,186 10,446 6,076 4,272 10,348 5,859 3,738 9,592 
Lead. 5 98 103 5 82 87 3 51 54 
Tint 22 11 57 68 21 19 40 14 11 25 
Zine... 37 159 196 47 176 223 14 152 166 
Other _._.__.--- 29 36 65 31 41 12 19 80 99 

Subtotal... — 5,680 6,442 12,122 6,405 5,608 12,013 6,295 4,919 11,214 

Total... 6,523 11,309 17,832 7,016 9,737 16,753 7,025 10,198 17,223 

INDUSTRIAL | 
MINERALS 

Borax ~~~ ________ _. 421 421 1 406 407 3 385 388 
Cement... __— 259 5 264 196 23 219 253 3 256 
Clays, fire and china _ _ — 424 43 467 363 15 378 447 27 474 
Fertilizer materials — 9,683 2,868 12,051 7,694 2,414 10,108 10,047 2,148 12,195 
Salt 2. 2 -2- 78 532 610 103 760 863 120 1,128 1,248 
Sulfur... 16 3,100 3,116 24 3,419 3,443 8 3,278 3,286 
Other? __________ 209 236 445 199 21 220 185 39 224 

Total _.-.__ 10,669 6,705 17,374 8,580 q 058 15,638 11,063 7,008 18,071 

MINERAL FUELS . . 

Carbon black __ ~~ 29 5 34 22 1 23 6 85 91 
Coal and coke __.._. ___— 8,690 2,976 11,666 7,655 2,715 10,870 5,997 2,052 - 8,049 

Petroleum: 
Crude____.__.__ 3,452 9,174 12,626 2,980 10,164 13,144 8,447 5,655 9,102 
Refined ________~ 7,567 7,029 14,596 9,148 9,093 18,211 9,863 7,398 17,261 

Subtotal_ _____ 11,019 16,203 27,222 12,128 19,227 31,855 13,310 13,053 26,363 

Total________ 19,738 19,184 38,922 19,805 21,943 41,748 19,313 15,190 34,503 

Grand total. _ _ — 36,930 87,198 74,128 35,401 38,738 74,139 37,401 32,396 69,797 

1Tinplate is included under “Tin” rather than under “Tron and steel” in source publication. 
“Includes a category identified simply as “Scrap” in source publication, which may include scrap other than iron and 

steel scrap. 

Comprises asbestos, brick and tile, clinkers, diatomite, dross, marble and other stone, slag, and soda and other sodium 
compounds. 

Source: Panama Canal Commission Annual Report 1987.
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—_ Table 11.—Movement of mineral commodities through the Suez Canal 

- (Thousand metric tons) 

1985 1986 1987 

North- South- North- South-. North- South- 
bound bound tl ound bound Tl ound bound Total 

METALS 

Aluminum ore (bauxite) _ 1,630 (?) 1,630 920 (7) 920 1,107 @) = 1,107 
Chromium ore, concen- . 

trate, metal __ ~~~ 168 (*) 168 49 (4) 49 73 (4) 13 

Copper ore, concentrate, . 
metal___________ 309 ) 309 335 (4) 335 117 @) 117 

Iron and steel: 
Iron ore___—____-~~- 6,325 @) 6,825 6,776 (7) 6,776 6,095 @) 6,095 
Scrap _.____~--- 4 2 66 61 -- 61 -— -—- ee 
Pig iron. __ ~~~ (*) (1,216 ~=:1,216 (7) 1,128 1,128 (?) 1,877 1,877 
Unwrought ______ () - 2,576 2,576 (7) 1,671 1,671 (?) 2,161 2,161 
Plates and sheets — _ — a) 1,125 ~—-1,125 ed) 1,002 1,002 A 770 770 

Lead ore, concentrate, . 
metal____._______ 367 (7?) 3867 268 (*) 268 . 221 (4) 221 

Manganese ore, concen- 
trate, metal _______ 801 (*) 801 443 2) 443 525 (4) 525 

Tin ore, concentrate, 
metal. __________ 92 (7) 92 21 (7) 21 13 ) 18 

Titanium ore (ilmenite _ ° 
and rutile)____-__— 358 (7) 358 ‘AAI (?) 441 371 oe) 371 

Tungsten® _________ _— 9) (4) 18 (7) 18 24 @) . 24 
Zinc ore, concentrate, . 
meta]l___________ 445 “@) 445 300 9) 300 228 (7) 228 

Other and unspecified: _ oe 
Ores. ~~ TTT 1,240 2,017 559 609 1,168 476 1,200 1,676 
Metals ________~_ 2,069 4,883 6,952 2,046 5,267 7,318 1,840 5,589 = 7,879 

INDUSTRIAL MINER- . a . 

Cement.___________ 2 5,545 5,547 . _— 4,072 4,072 37 2,550 2,587 

Fertilizer materials: 
Nitrogenous: 

rea_______ (4) 3,388 3,388 (*) 8077 8,077 (*) 4,145 4,145 
. Ammonium . 

| nitrate _____ (4) 214 214 (*) 196 196 (*) 91 91 
Ammonium 

. sulfate __._._.__ ._—- (4) 187 187 (*) 423 423 (4) 82 82 
Phosphatic_ —______ (*) 3,564 3,564 (*) 2,082 2,032 (*) 2,155 2,155 
Potassic_________ (*) 1,663 1,663 (*) . 1,223 1,223 (*) 1,423 =1,423 
Other and unspecified = 2,959 3,831 6,790 3,245 2,526 5,771 3,578 4,223 1,801 

Total _____ 2,959 12,847 15,806 3,245 9,477 12,722 3,578 12,119 15,697 
Salt _.-__-________ __ 17 17 _- 34 34 —_ 47 47 
Minerals and rocks _ _ _ _ 707 601 1,308 792 414 1,206 690 559 = s«1,249 

MINERAL FUELS 

Coal and coke _ ______ 8,172 264 8,436 6,584 490 1,074 11,597 3385. 11,932 
Petroleum: 

Crude _____~_____ 54,782 4,125 58,907 65,386 3,169 68,555 48,756 2,863 51,619 
Refinery products: 

Gasoline. ___ __ 1,397 565 1,962 . 1,710 © 1,085 2,795 2,095 1,248 3,343 
Naphtha _____ 2,187 161 2,348 2,841 © 489 ~ 3,330 4,307 232 4,539 
Kerosene _____ 131 2,932 3,063 368 3,111 3,479 166 1,338 1,504 
Distillate fuel oil_ 4,348 1,938 6,286 5,022 2,225 1,247 4,431 3,541 17,972 
Residual fuel oil _ 14,594 1,081 15,675 10,152 980 11,132 8,962 702 ©9664 
Lubricating oil _ _ (5) 224 224 () 206 206 2) 269 - 269 
Petroleum 

residues ____ 54 (5) 54 60 (°) 60 107 (°) 107 
Other and : 

unspecified_ _ _ 4,353 1,460 5,813 6,701 1,732 8,433 7,077 2,322 9,399 

Total _____ 107,031 42,802 149,833 115,098 37,161 152,259 102,893 39,672 142,565 
All goods_ _ _ 151,901 105,695 257,596 165,048 97,404 262,452 152,951 108,984 246,935 

Ne a Ea 

1If any, included under “Other and unspecified: Ores.” 
2If any, included under “Other and unspecified: Metals.” 

; “Reported simply as “Tungsten,” but believed to consist mainly of tungsten concentrates with a small amount of metal 
included. 

‘If any, included under “Fertilizer materials: Other and unspecified.” 
‘If any, included under “Petroleum: Other and unspecified.” 

Source: Suez Canal Authority Yearly Reports 1986 and 1987.
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Table 13.—Nonferrous metal prices in the United Kingdom’ | 

(Average U.S. cents per pound unless otherwise specified) 

eee rt EA SSC SS en 

Year and month Aluminum? Copper® Gold* Lead® Silver® ~ Tin? Zinc® 

1983 _~______- 65.342 72.153 424.180 19.273 11.454 5.913 34.727 

1984 ______~_~-. 56.526 62.562 360.438 20.117 8.140 5.566 40.459 

1985 ~~ 47.850 64.904 317.265 17.842 6.1382 5.567 36.233 

1986 ~____.-- 52.179 62.314 367.512 18.429 — -—6.465 2.123 . 84.194 

rere ep Eerie 
SS a RRR 

1987: 
January ——— 53.134 61.055 551.324 21.024 5.513 3.045 34.427 

February — —- 58.216 62.588 548.547 ~ 20.864 5.485 3.034 33.556 

March _ ~~ —~ 62.018 66.484 566.274 22.069 5.663 3.008 33.158 

April a 63.547 67.324 746.475 25.171 7.465 3.039 34.532 

y ------ 64.029 68.966 845.774 31.402 8.458 3.061 38.008 

June _____—~ 66.784 71.299 741.298 28.509 7.413 2.998 39.799 

July ____--~ 74.983 - 16.867 763.771 30.065 7.638 2.905 37.594 

August... —— — 82.117 79.665 789.026 29.875 7.890 2.974 36.440 

September —_ 79.210 82.146 760.136 29.309 7.601 3.042 34.284 

October — ~~~ 89.025 89.161 763.040 27.249 7.630 3.068 ' 34.889 

November_ — — 76.249 114.483 671.803 29.099 6.718. 3.142 38.422 

December — — — 82.732 130.130 681.544 29.860 6.815 3.098 39.254 

Average . 71.004 80.847 702.418 27.041 7.024 3.035 36.197 

epee SS SPSS SRS eee 

1London Metal Exchange. . 
*Unalloyed ingot, 99.5%. 
S¥or 1983 through June 1986, electrolytic wirebars, monthly average settlement price; for July 1986 through Dec. 1987, 

Grade A settlement price. 
4U.S. dollars per troy ounce, final price. 
5Refined lead, monthly average cash price. : . 

®U.S. dollars per troy ounce, 0.999 fine, spot price. 
. 7U.S. dollars per pound, Straits tin. 

®Monthly average cash price: 1988—Aug. 1984 inclusive, slab; Sept. 1984—Dec. 1987, high grade. | 

Source: American Bureau of Metal Statistics Inc. . 

Table 14.~—Nonferrous metal prices in Canada 

(Average U.S. cents per pound unless otherwise specified) _ 

ere nner ait A 
TT SSS NNN nan nnn 

Year and month Copper? Lead? Nickel® Silver* Zinc® 

1988 ~__-_-_______ ee 75.936 21.929 | 3.200 11.458 42.329 

1984 ~~ ee 63.365 25.805 3.200 8.140 49.006 

1985 _.._-_-____ 64.071 19.205 3.200 6.145 - 41.731 

1986 ~~~ 64.222 22.246 3.200 5.474 40.403 
epee NN TE a A ST TTY 

1987: 
January ~~. ---____--~_~------ 63.197 28.000 1.696 5.5382 42.050 

February ___._.--__~----~----~--+-- 62.811 26.050 1.734 5.491 41.000 

March __ ~~ 66.333 26.000 1.770 5.684 41.000 

April - --—-~-~-~~--~- =~ === 777777 67.390 27.905 1.825 7.444 41.000 
y ---_--~-~-----~----~------- 67.482 34.810 2.097 8.393 43.667 

June _.-_______ ee 10.426 37.045 2.166 7.169 46.773 
July _..--__-_______----_--~------ 13.435 41.565 2.265 7.701 48.000 
August__________-_--_---------- 72.948 42.000 2471 7.812 48.000 
September ___._________---~-~----- 74.730 42.000 2.484 7.594 43.952 
October __ 9 - ee 76.216 42.000 2.631 7.551 43.000 
November__________~-_~~~--~-—---~ 86.193 42.000 2.728 6.671 43.476 
December ______._.__~__~-~-~-----~ 96.635 42.000 3.469 6.812 45.000 

Average _______~_____-~_-~--.1--- 73.150 35.948 2.277 6.988 43.910 
rr SS cs SSS TSS SS Ss SS Se 

1Hudson Bay Mining & Smelting Co. Ltd. delivered price for cathode. 
2Producers’ price, carload quantities, pig lead, Cominco Ltd. 
31983-86 inclusive: Canadian producer price. Beginning Jan. 1987: New York dealers, cathode. 
‘US. dollars per troy ounce. 
5Producers’ price, carload quantities, regular high grade, Cominco Ltd. 

Source: American Bureau of Metal Statistics Inc.
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| Table 15.—Leading world producers of bauxite’ 
(Thousand metric tons, gross weight) 

EES Tr eyes tryin snsetespesersnsesansehrynisenmnints 

Country 1983 1984 1985 1986” 1987¢ 

Australia _-__. ~~~ 24,372 31,537 31,839 32,384 34,000 | 
Guinea_____.--~-~~-~ 2 ee 12,421 18,160 13,100 12,130 13,400 
Jamaica —. ~~~ 7,683 8,937 5,975 6,944 27,7715 
Brazil ~~. ~ 7,199 6,433 5,846 6,544 7,250 
USS.R.°% we ee Le 6,185 6,185 6,185 6,185 6,190 
Yugoslavia _...______._____________ 3,500 3,347 8,588 3,459 23 394 
Hungary_——~-------~--- ~~~. ~---_ 2,917 2,994 2,815 3,022 23,101 
India. ~~~ LL 1,976 T2093 2,281 2,322 22.685 
Greece. 2,455 2,296 2,453 2,230 2,400 
China®. 2 1,600 1,600 1,650 1,650 2,400 
Guyana ___-~_~ ~~~ 1,087 1,333 €1,675 1,466 2,200 
France_—_-_—-~~~-~--.---.-------- 1,663 1,607 1,580 1,379 24,271 
Suriname ~~ -~—-.-~---~..-.-.---~-- 3,400 8,454 *3,000 3,847 1,200 

nn LL LE AAC ET TAT AT AT ICC A A I re eoainicaaaaamaticias, 

Total. 2 -- -  LL 76,458 ™84 976 81,887 83,562 82,181 
Other ____ ~~ T2229 2,823 2,609 2,531 8,121 

Grand total 2-2 78,687 97,799 84,496 86,093 90,302 
LC TT TTT e SeaTac Sy SSPE phe asi if ait hashes 

*Estimated. Preliminary. ‘Revised. 
1Table includes data available as of July 8, 1988. 
2Reported figure. 
*Includes bauxite equivalent of nepheline syenite concentrates and alunite ore (produced in the U.S.S.R. only). 

Table 16.—Leading world producers of aluminum’ 

(Thousand metric tons) | 

Country 1983 1984 1985 1986” 1987° 

United States... 20222 3,353 4,099 3,500 3,037 23,343 
USS.R° oo 2,000 2,100 2,200 2,300 2,400 
Canada .2 we 1,091 1,227 1,282 1,364 1,530 
Australia 2 — 478 758 851 $82 21,004 
Brazil _-2 2 LLL 401 455 549 T58 840 
Germany, Federal Republic of... 2. 743 117 745 765 730 
Norway _.. 2 ee 113 © 165 712 712 _ 125 
Venezuela. 335 386 396 — ©424 427 
China®. 2. LL 400 400 410 410 410 
Spain. 358 381 370 350 350 
France... 2222222272272 27777 361 342 293 322 300 
United Kingdom... 2 2 2 ¥953 288 2715 276 2297 
Netherlands ______________---___--_- 235 249 251 266 280 
India__ 2 204 269 260 257 250 

Yugoslavia®. 2 Le 2258 970 T280 - T2g9 244 
italy we 196 230 221 243 240 
Romania... 2 2 2 2 223 244 247 269 240 
New Zealand ___..- 2 219 243 241 173 230 
Indonesia __ LL 115 199 . 217 219 210 

Total. Le 11,936 713,682 13,300 13,309 14,050 
Other ____ ee T1 968 T2,032 2,067 2,032 1,966 

Grand total .. 222 2 18,904 15,714 15,367 15,341 16,016 

1Table includes data available through June 3, 1988. 
*Reported figure. |
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| Table 17.—Leading world producers of chromite! 

(Thousand metric tons, gross weight) 

eS RIT 
Country 1983 1984 1985 1986” 1987¢ 

South Africa, Republic of____-__-------~-- T2466 8,407 3,699 3,907 3,789 
USS.R® ________----------=+------ 2,940 2,940 2,940 73150 - 8,150 
Albania® ______________--~--_-_--- 685 720 825 850 830 
Finland _________-----_----------- 245 446 506 678 710 
Turkey______---~----------------- 346 487 588 543 600 

Zimbabwe_____. _ - __ _- --~-—---------+-- 420 ATT 536 533 540 

. India______-_-------------------- ™360 423 560 616 520 
Brazil ________------------------- T161 T9260. 190 T e900 225 
Philippines ______------------------ 267 261 272 183 173 

Total_____.___--------~-------- 77,890 79,421 10,116 10,660 10,587 | 
Other ______--------------------- ¥321 355 398 430 450 

: ern Pc 

Grand total ______-__-_----------+-- ™g.211 9.776 10,514 11,090 10,987 

Table includes data available through May 6, 1988. . 

| Table 18.—Leading world producers of mine copper’ | 

me, (Thousand metric tons, Cu content of ore) - 
a | 

Country 1983 1984 1985 1986? 1987¢ 

Chile? _.-__-_-____- eee s*°1,2585 71,308 1,360 1,299 1,418 | 

United States? _________________.---_ .___ 1,088 1,103 - 1,106 1,147 81,256 
Canada?______________ ~~~ +--+ 653 722 739 698 767 

| USSR&2__~__ +e 570 590i (asi 620 630 : 
Jaire__________-~----------------~ ss BT 562 — 558 °563 564 
Zambia ________________--~------- 541 588 459 462 470 
Poland____________.-------------- 402 . 431 431 434 437 
Peru? __________---_--------_---- $19 354 391 397 392. 
China®_____________-------------- 175 180 185 18 300 
Mexico__-~-----~---~------------- 196 304 276 ©285 300 

. Australia ____________-___--------- 7961 236 260 245 223 
Papua NewGuinea ———-__~-----~------- 202 7164 175 . 178 — 3218 

Philippines ___-____---~------------ | 271 283 - 222 223 $215 
South Africa, Republic of_ _ _..__._------- ~ 205 198 195 184 3213 

Total_____________------------- "6,625 6,918 6,957 7,020 7,408 | 
- Other __-.____________----------- T1034 1,081 1,128 1,105 1,072 - 

_  OOeeEeeee™eQQonanDn'™—™->[>>@>pqpo02:9--"-"}]39oMW@uVu0”0—0OQ0omomn"aé@OM@RMaMmaQM@@@@M : 

Grand total __._________-_-----_-- T7659 77,999 8,080 8,125 8,475 
a 

Estimated. Preliminary. "Revised. 
1Table includes data available through July 8, 1988. . 

*Recoverable. 
2Reported figure. |
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Table 19.—Leading world producers of gold* 

(Thousand troy ounces) 

Country | 1983 1984 1985 1986 1987 

South Africa, Republic of________________ 21,847 21,861 21,565 20,514 219,228 
USS.R® 8,600 8,650 8,700 8,850 8,850 
United States_________ 2,008 - 2,085 2,427 3,739 24,966 
Canada ___________ ee 2,368 2,688 2,815 ©3365 3,788 
Australia _.- --_-_-__-_-_ = 984 1,296 1,881 2,414 3,472 
Brazil®___§_-_- $e T1850 T1900 T2200 72,300 2,300 
China®_____ 1,850 1,900 1,950 2,100 2,300 
Philippines ____________--_-------__- 817 827 1,063 1,296 1,071 
Papua New Guinea ___________________ 579 ©8835 1,187 1,128 21,069 
Colombia __________-_--.__.~______ T4927 1731 1,142 1,286 2351 
Chile. ee 571 541 554 577 530 
Zimbabwe___._.__.____________________ 453 478 472 AT8 485 

Total______________ 142,344 43.787 45,956 48,047 48,910 , 
Other ________-__________ T2819 ™3,040 3,228 8,573 3,571 

Grand total ______._______~_~________ 43,168 T 46,827 49,184 51,620 52,481 

*Rstimated. Preliminary. ‘Revised. | 
1Table includes data available through June 10, 1988. . 
*Reported figure. 

Table 20.—Leading world producers of iron ore, iron ore concentrates, 
and iron ore agglomerates! 
(Thousand metric tons, gross weight) 

Country 1988 1984 1985 1986” 1986° 

USS.R ~~~ 2.45, 200 247,104 247,639 249,959 251,000 
Brazil _-- eee 88,716 T112,182 128,251 132,288 131,600 
Australia 5) eee 71,038 94,406 92,859 94,135 100,000 
China®__________ ee 71,000 75,000 80,000 90,000 100,000 
India_____ 38 800 41,026 42,545 47,800 252.000 
United States... _______ se 38,165 52,092 49,583 39,486 247,568 
Canada __________ 33,495 41,065 39,502 36,167 37,550 
South Africa, Republic of________________ 16,605 24,647 24,414 24,488 21,998 
Sweden ____-_-___ 14,265 18,128 20,454 20,489 219,627 
Venezuela_________________________ 9,715 13,054 16,228 19,125 17,780 | 
Liberia. —§____/$_--_-_-_-_-_- eee 14,937 15,100 15,318 15,295 213,742 
France. 55 5 5 eee 15,930 14,889 (14,447 12,436 210,911 
Mauritania ___$__»§_»___~_________ 7,385 9,527 9,333 8,929 29,000 
Korea, North® __-____________________ 8,000 8,000 8,000 8,000 8,000 
Mexico.__________________________ 8,040 8,317 7,820 7,298 1,522 
Chile._____________________ ie T5809 76,685 6,534 6,981 6,690 
Yugoslavia ________________________ 5,018 5,321 5,478 6,618 5,983 
Peru_______________~_ 4,287 3,979 4,892 5,036 4,850 
Spain-_____-_- 7,449 7,261 6,468 6,089 3,800 

Total. ________________- ie 708,854 _°797,678 819,710 830,614 849,621 
Other ____________ 36,197 38152 38,301 - 31,778 33,477 

Grand total _.__§_______ i ™740,051 T835,830 858,011 868,392 883,098 . 

“Estimated. Preliminary. ‘Revised. 
1Table includes data available through July 22, 1988. 
2Reported figure.
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Table 21.—Leading world producers of crude steel! 

. (Thousand metric tons) 

Country 1983 1984 1985 1986 1987° | 

USSR __._______----___---_--_- 152,514 «154,288 154,668 160,550 162,000 
Japan ________.------------------ 97,179 105,586 105,279 98,275 298,518 

_ United States. ____-_----------------~ | 16,762 83,940 80,067 74,082 780,261 
China ____-____-_~---~----------~__ 39,950 43,370 46,700 °52,100 56,000 
Germany, Federal Republic of. ____._______- 35,729 39,389 40,497 37,134 236,248 
Italy _-_______-___-_-__-_________- 21,674 24,026 23,744 22,872 22,900 
Brazil _...._-__------------_------- 14,660 18,386 20,456 21,234 299,231 
France__ ~~~ 17,628  _—«: 19,000 18,882 17,624 217,726 
United Kingdom _...-_._-.___-.-__ = 14,986 15,121 15,722 14,811 217,425 
Poland___.__.~----~-~--~ uu 16,236 16,533 16,126 17,144 17,200 
Korea, Republic of. _____.____.------- 11,915 18,083 13,539 14,554 216,782 
Czechoslovakia. __-__-~--.-~.--...--- 15,024 14,831 15,036 ©15,000 15,500 
Canada __.__~_--~-----~-_.~------ 12,828 14,715 14,500 14,100 214,700 

| Romania_________-....._-.-._______- 12,598 14,437 13,795 ®14,000 14,000 
‘India. 10,305 10,344 11,054 11,427 12,105 
Spain. 12,781 13,484 14,235 11,976 11,900 
Belgium —_-__-_.----------------~- 10,157 11,308 10,688 9,744 9,600 
South Africa, Republic of. _.......-.----- 7,190 7,827 8,582 &8 800 8,700 
German Democratic Republic... __.____.-.—- 7,219 7,573 7,853 7,967 8,200 
Mexico.__-_______-..-___________- 6,978 7,560 7,367 7,170 7,510 

‘Total eee 594,258 684,696 688,785 680,514 649,501 
Other ____-_______-- ee ™68,722 75,549 17,985 79,828 79,999 

Grand total... -._..__------~~-~- 662,975 710,245 716,630 710,342 729,500 

Estimated. Preliminary. "Revised. . | 
__- 4Steel ingots and castings. Table includes data available through July 1, 1988. 

*Reported figure. 

| | , Table 22.—Leading world producers of mine lead! 
| (Thousand metric tons, Pb content of ore) oe | 

| Country 1983 1984 1985 1986” 1987° 

Australia _______________-_________- 481 441 498 448 476 , 
USS.R°® 435 440 440 440 440 
Canada _______________ = 252 264 268 349 AIS 

- United States? __..-.___________ Le 466 335 424 353 8319 
China®____-______ 160 7180 7200 8297 8950 
Peru ______________-_--_-______-_- 207 194 202 194 204 
Mexico___________________________ 184 208 198 207 200 
Korea, North® _.._________-.---_____ 75 110 110 110 110 
Yugoslavia __________-------------- 114 114 115 117 98 

Total...» +e 2,374 T2281 2,455 2,445 2,512 | 
Other ____-__- ee T9983 981 973 931 942 

Grand total ___.____________-__---- ™3 357 T3262 8,428 3,376 3,454 | 

Ketimated. Preliminary. "Revised. 
1Table includes data available through June 24, 1988. 
*Recoverable. 
5Reported figure.
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Table 23.—Leading world producers of manganese ore! 

. (Thousand metric tons, gross weight) 

Country 1983 1984 1985 1986? - 1987° 

USSR ____2 . 9,876 10,089 9,900 9,300 9,300 
South Africa, Republic of._._____________ 2,886 3,049 3,601 3,719 2,892 
Brazil 1. eee 2,092 2,698 2,528 T&D 600 2,400 
Gabon ______________ 1,857 2,119 2,340 | 2.510 2,400 
Australia 5 5 1,870 1,849 2,008 1,649 21 853 7 
China®__ 1,600 1,600 1,600 1,600 1,600 : 
India_____ 1,281 1,130 1,240 1,213 1,308 
Mexico® _._._____________________ 350 476. 396 459 385 | 
Ghana______________ 173 269 316 340 295 
Romania_____.~__~~._--.-~-_-~--- kB 66 66 °65 65 
Hungary___________________ _ 59 67 63 68 64 

Total___--_-_______-___-_____-- _ 21,622 23,407 24,048 283,518 —«- 22, 557 | 
Other ________ 984 T9294 227 172 166 

Grand total _....-.-_-_----------- . 21,906 23,701 24,275 28,690 22,728 | 

®Estimated. Preliminary. "Revised. . 
1Table includes data available through June 10, 1988. | 
*Reported figure. 

| Table 24.—Leading world producers of mine nickel? | | 

(Thousand metric tons, Ni content) . 

| Country 1983 1984 1985 1986? 1987¢ | 

Canada_________ 128 174 ~=——s«W:0 164 188 
USSR 170 175 180 T185 185 
Australia ....-.--~-_-__-----------~-- 77 77 86 77 75 
Indonesia __._______._____-~_____ = a) 48 40 58 «BB 
New Caledonia____..________-_______- 46 58 r e79 r €69 56 | 
Cuba _______ ee 38 32 82 €38 34 | 
South Africa, Republic of€ _..._._._________ 21 25 25 39 34 | 
China®___ 18 14 25 25 25 

Total_________________~--~----- 542 ~—=—- 608 680 631 655 
Other ______--------------------- 1139 T166 171 126 130 

Grand total ______---------------- 674 "769 801 7 2 8B 

°Kstimated. Preliminary. ‘Revised. . . 
1Table includes data available through June 24, 1988. . 

| Table 25.—Leading world producers of mine tin! 

(Metric tons, Sn content of ore) 

Country 1983 1984 1985 1986” 1987° 

Malaysia ________.----.----------- 41,367 41,307 36,884 _ 29,135 230,388 
Brazil ~.._--____________- Lee 18,275 19,957 26,514 25,200 228,900 
Indonesia ____.___.__-------.~----- 26,558 23,298 21,759 24,049 297,000 
USS.R.° ~~ 22,000 28,000 23,000 23,500 24,000 
Thailand ~.._____________________- 19,943 T21,960 16,864 17,066 215,006 
China®____- =e 15,000 15,000 15,000 15,000 15,000 
Australia ___ ~~~ 2 ee 9,275 7,928 6,374 8,470 9,000 
Bolivia_____________________-____- 25,278 19,911 16,136 10,479 7,000 
Peru ____________ ~~ 2,808 3,314 3,779 4,817 5,000 
United Kingdom______-- -- 5 5 4,025 5,216 5,204 4,276 4,000 
Canada _________---_.------------ 141 217 120 °2 450 8,890 
Zaire____ 2,168 2,708 3,100 £2,800 1,500 
South Africa, Republic of__._._.__.--__--- 2,668 2,301 2,158 2,054 21,418 

Total. _____________---_-------- 184,496 186,037 176,887 169,296 171,597 
Other ____________-_--_---------- T12,446 712,426 11,748 10,081 8,116 

Grand total _______________------- 196,942 T198,463 188,685 179,377 179,713 

°Kstimated. Preliminary. Revised. 
1Table includes data available through June 17, 1988. 
2Reported figure.
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Table 26.—Leading world producers of mine zinc’ : : 

(Thousand metric tons, Zn content of ore) 

es 
Country 1983 1984 1985 1986” 1987° at 

Canada ___._______~-------~-~--~-~-+- 1,070 1,207 1,172 1,291 1,500 
U.SS.BR.& ~~ eee 805 810 810 810 . 810 
Australia ___._._____-_.~------~---~--- 699 677 759 662 733 
Peru ____________~-~-_~--------~-- F492 T466 523 598 2592 
China®___________~______~__~____~ ~~ 160 160 300 2396 / 425 
Mexico_________-~-------~-~~---~---+ 266 304 292 271 304 
Spain. ____.___.--~-------------~-- 168 230 235 223 235 
United States... .._~.._.._._._____- 297 278 252 216 2233 
Korea, North® ________./..-__-__----- 140 140 - 180 180 225 
Sweden _______-----~~~~-~~~_---~~-~~-~ 204 210 216 214 200 
Poland_——~__..—__~---—---------~-~--~--~- 189 191 191 190 190 
Ireland_ _.__.____-_-~---~-~~---~~----~+~+ 186 206 192 182 2177 
Japan _______--___--------_--_--- 256 258 253 222 2166 
Brazil _______.--~~--~~--~--~~-~---- 119 T114 124 124 119 
South Africa, Republic of. _____._______--- 110 106 97 102 2113 
Germany, Federal Republic of____._____-_-~-~ 114 113 118 104 2102 
Thailand __..____________________- a 41 13 97 289 
Yugoslavia __.__-___________________ 87 96 89 95 231 
Zaire. 76 75 78 81 81 
Greenland___——__—-_-_---_---------- 79 71 70 62 269 

Total____.________________- ee T5517 T5738 6,029 6,120 6,444 
Other ______ 766 2s 786 172 709 700 

‘Grand total _. 2 ---_-_-__----~------~ | 6,288 6,524 6,801 6,829 7,144 

| €Estimated. Preliminary. ‘Revised. | | 
1Table includes data available through July 15, 1988. 

: Table 27.—Leading world producers of hydraulic cement? | | 

(Thousand metric tons) 

Country 1983 1984 1985 1986” 1987° 

China ____~_~___~_ 108,250 121,080 ©142,500 ©161,560 180,000 
USS.R ~~~ ee 128,156 129,866 130,722 135,119 136,000 
United States (including Puerto Rico) _..___--~ — 64,725 71,395 71,540 72,499 272,122 
Ja eee 80,891 78,860 72,857. 71,246 70,000 
india _~- 222222222722 25,356 29,030 33,050 36,400 236,980 
Italy __-_________~_~_____-------~--+- 39,217 — 37,782 36,677 35,340 36,200 
Korea, Republic of ____._._____..__-_----- 21,282 20,418 20,424 23,408 225,662 
Brazil _~......____~--------~------- 20,870 19,741 20,612 25,297 225,470 
Germany, Federal Republic of... ____...- ~~~ 30,466 28,909 25,758 26,580 25,300 

: France___________~____-~~----------~ 24,504 22,724 23,546 ©23,500 223,560 
Spain (including Canary Islands) _.______——- 80,637 25,435 24,197 ©24,000 23,400 
Turkey_________~.-____-~----~-~---- 13,595 15,738 17,581 20,004 221,980 
Mexico. _________—~----~—---~-~---- 17,068 18,436 20,680 19,751 20,000 
Poland_——_______--.~~----~-~~-~----~-+ 16,200 16,700 15,000 15,800 216,100 
Taiwan ______________~-~~-~----~--~-- 14,810 14,234 14,418 14,806 215,663 
Romania__________. ~~ ____~-_-__----~ 13,968 14,016 12,238 14,216 14,300 
Greece _____ 2 2 eee 14,196 13,521 18,669 13,341 13,400 
United Kingdom. . -_-__.___.--_-~-----+ 13,396 13,481 13,339 ©13,400 13,400 
Iran®__§__-- 5 Le 10,000 12,000 ™12,400 12,270 12,300 
German Democratic Republic... ____.._- ~~ 11,782 11,555 11,608 11,908 11,500 
Czechoslovakia... _-/_/____.-_-__~-~- 10,498 10,530 ©10,265 ©10,200 10,200 

Total______~_______ ~~ 709,867 ™725,446 743,061 780,640 803,537 
Other ___________________ F206,525 ¥213,624 215,530 219,040 229,871 

Grand total ______________.-----~--~ 7916,392 *939,070 958,591 999,680 1,033,408 

°Estimated. Preliminary. ‘Revised. 
1Table includes data available through July 8, 1988. 
2Reported figure. .
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Table 28.—Leading world producers of natural diamond’ | 

(Thousand carats) 

peers ef AS 
‘ 

Country 1983 . 1984 1985 1986” 1987° 

Australia _____--------~---~-—-------- 6,200 5,692 7,070 29,211 230,333 . 

Zaire... __-----~-------~--+------ 11,982 18,459 20,159 . 23,304 23,350 

Botswana __—------~~-~-----~----+--- 10,731 12,914 12,635 18,110 213,207 | 

USSR® ______________-+--------- 10,700 10,700 10,800 +~—=10,800 12,000 
South Africa, Republic of... ._..____----~-- 10,311 10,148 10,202 10,228 29 053 . 

Namibia__—~-----------~------------ 963 930 910 1,010 21,020 

China®_________-.~___-_----------- 1,000 1,000 1,000 1,000 1,000 

Ghana ___—-~~----_---~------------ 340 346 632 560 600 

Total. ___________-_------------ 52,227 60,184 63,408 89,223 90,563 

Other _______----~-------~------+--- 3,165 T3268 2,606 2,533 2,466 
| —$— eee 

Grand total ___-______.--.--------- 55,392 63,452 66,014 91,756 93,029 

a nr 

Estimated. Preliminary. ‘Revised. | 

1Gem and industrial grades undifferentiated. Table includes data available through June 3, 1988. 
*Reported figure. 

- Table 29.—Leading world producers of nitrogen in ammonia! | 

(Thousand metric tons, N content) | 

Country 1983 1984 1985 1986” 1987° 
a 

US.S.R oe eee ----- —ts«*216, 900 17,700 18,200 19,600 20,000 

~ GChina®_____-____ 18,776 14,000 15,000 15,500 14,500 

United States. ___.__-_.---—---------- 10,248 12,127 12,009 10,482 212,051 

India? ______._____-__------------ 3,565 3,975 4,324 - 5,410 5,300 

Netherlands _____.-_---~-~---~------ 1,744 2,312 2,386 2,153 2,828 

Romania_—__—---_----~------------- 2,727 2,861 2,880 2,900 2,800 

Canada ________-----~-----~-------- 2,888 3,493 3,620 F €3,540 2,742 

Indonesia __ _ ___ ___~_~—-~--~-~------- 1,150 1,658 2,057 | 2,299 2,364 

France. .__./-_—---~------------- T €1 960 Fr €2.350 2,012 — 2,022 22,029 

Germany, Federal Republic of_ ___.-——-—---- 1,703 1,963 1,908 1,570 © 1,931 

Poland_..___________-------------- 1,425 1,494 ©] 254 &1 250 1,881 | 
Mexico. _____..--~---~------------ 1,936 1,773 1,859 1,602 1,814 

Japan __..._____-------~---------- 1,545 1,668 1,628 1,476 1,556 

Italy __.-____--_---~--~------------- 1,060 1,210 1,460 1,510 21,432 

United Kingdom___________---------- 1,720 1,836 1,767 1,388 27415 
German Democratic Republic _ __— ~~. ------~- 1,206 1,203 1,206 1,193 1,250 

Pakistan. _________._-+---~--------- 1,098 1,128 1,107 1,154 1,180 

Bulgaria_ ——_____--.--------------- 1,123 1,138 1,138 ~ ©1140 1,145 

Trinidad and Tobago ____—---~—-~-------- 993 1,080 1,086 ©1,100 1,127 

Total. _.________------~--------- ™68,767 74,969 76,901 77,239 79,295 

Other _______------~-------------- T11,615 712,988 12,645 12,909 13,709 
————oooooooDeOeleeeE— 

Grand total ________-------------- 80,382 87,957 89,546 90,148 93,004 

nc 
nnn EEE 

Estimated. Preliminary. ‘Revised. 
1Table includes data available through May 20, 1988. : 
2Reported figure. 
SData are for year beginning Apr. 1 of that stated.
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| Table 30.—Leading world producers of phosphate rock! _ 
| (Thousand metric tons, gross weight) | 

Country 1983 1984 1985 1986” 1987° 

ss United States... ee 42,573 49,197 50,885 38,710 240,954 
USS.R® ~~ ee ™33,100 - *33 300 ™33,750 ™38 900 34,100 

- Moroceo® _-_ 20,106 — 21,245 20,737 21,178 20,955 
China® 12,500 11,800 6,970 6,700 9,000 

. Jordan... ~~~ ee 4,749 6,263 6,067 6,249 6,801 
Tunisia ____ ~~~ 5,924. . §,846 4,530 5,951 6,390. 

. Brazil _--_-__________ ~~ 3,208 3,855 4,214 4,509 4,777 
Israel___________-__------_-__-____ 2,969 3,312 4,076 3,673 23,798 
Togo ___--_-___-_-_-_-----_-____- 2,081 2,696 2,452 2,314 22,644 

. South Africa, Republic of. ..§-§_-§.9.§--______ 2,887 2,585 2,433 2,920 2,623 

Total. _--_________-2_________ 130,097 189,599 136,064 ~—=-_:126, 104 182,042 : 
: Other __-_______-__-___.-_ ______ ¥10,792 ™11,969 12,542 12,636 13,106 | 

| Grand total ________-_--_----_-__- T140,889 151,568. 148,606 138,740 145,148 

“Estimated. Preliminary. ‘Revised. _ - | 
ron cluses only phosphate rock; Thomas slag and guano are excluded. Table includes data available through May 13, 

Reported figure. 
| Includes output from Western Sahara. a | : . 

| | Table 31.—Leading world producers of marketable potash? 

- (Thousand metric tons, K.0 equivalent) ae 

eee 
Country 1983 1984 1985 1986” 1987° 

rrr 

, USSR ~~. 9,294 9,776 10,367 10,200 10,400 
oO Canada ___-_ ~~ LL - 6,938 7,527 6,661 6,752 7,465 

German Democratic Republic ____._§_._______ 3,431 3,465 3,465 3,485 3,500 
Germany, Federal Republic of_____________ 2,419 2,645 2,583 2,165 2,140 
France. ______.__ 1,536 1,739 . 1,750 1,617 1,650 
Israel. 5 5 1,000 1,100 1,200 -. 1,255. 1,300 

_- United States___ 1,429 1,564 1,296 1,202 71,202 

| Total.» == ee 26,047 27,816 27,322 26,672 —«-27,657 
Other _~__ 2 1,371 1518 1,829 2,086 2,155 

| Grand total ________-_--_-_____-_- 27,418 29,334 29,151 28,758 29,812 
an 

*Estimated. Preliminary. - \ | 
1Table includes data available through Apr. 29, 1988. 
2Reported figure.
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Table 32.—Leading world producers of salt* 

(Thousand metrictons) — 

Country 1983 1984 1985 1986” 1987¢ 

United States (including Puerto Rico) _._____- 31,393 35,612 35,441 33,296 233,142 
China®_ ~~ 16,130 716,286 14,446 17,300 18,000 
US.S.R. ..-_--_~-~---~~----~-~------~- 16,200 . 16,500 16,100 16,100 16,100 
Germany, Federal Republic of. ...._...__-~—- 10,868 12,212 13,080 18,102 13,200 
India_ ~~~. ~~~ 7,013 7,728 9,879 10,118 11,002 
Canada ___~-~~_~_____ 8,602 10,235 10,085 10,332 9,990 
France. _——_-~-------~~-~.~--~----~~- 6,949 7,149 7,113 7,084 7,161 
United Kingdom. _~_..-....---------- 6,311 7,126 7,145 F e7 000 7,000 
Australia _._____...-_-_--_------~- 5,170 5,695 &6,200 ©6,200 6,200 
Poland_—_.—-__~.~.--_--~~-~--~-_---_~- ©3630 4,441. 4,865 5,421 26,168 
Mexico. ~~~ ~~______--___---_-~. 5,703 6,167 6,467 - 6,927 6,000 
Romania. —_ ~~ ..__./_____.—~------_-~- 4,596 4,874 5,019 5,355 5,400 
Netherlands __..~.~___.__--_-----~- 3,124 3,674 4,154 3,763 23,979 
Italy _..-----_-_-__-~ ~~~ ~~~ -- 4,189 3,978 3,746 ©4,080 3,880 
Brazil ~..._-_-_~--~-.---.------~-—- 34,187 4,527 2,729 F e3 500 - 3,500 
German Democratic Republic... ......___- ©3126 €3 133 3,138 3,134 3,133 
Spain. ~____-__---_--_-___~-~---~-----~- 3,158 3,389 3,240 €3,100 3,100 
Japan ___-__~____~-_____~_-__-~-~--+-~- 921 955 1,200 1,370 21,397 
Turkey___________________________ 1,261 1,290 1,189 1,172 31 218 

Total. --_-_-_~_--_~______---~---- 142,531 T154,971 155,236 157,304 159,570 
Other __-_____-~~ ~~ T16,313 17,187 17,795 19,271 23,053 

Grand total ____.____.___-____-_---~- T158,844 172,158 173,031 176,580. 182,623 

©Estimated. Preliminary. ‘Revised. 
1Table includes data available through July 8, 1988. : - 
‘2Reported figure. 
3Sales. . . 

| Table 33.—Leading world producers of elemental sulfur’ | 

: . (Thousand metric tons) 

oo : 1984 1985 

Count: 
"y Native oyites Byp rode Total Native pyitos Byp rod: Total 

United States___ _— 24,198 WwW 6,459 10,652 25,011 WwW 6,598 11,609 
USS.R.° 32.600 2,600 F4,000 9,200 F 32.650 2,500 4,124 79 274 
Canada _______ — (*) 6,596 6,596 -— (4) 6,684 6,684 
Poland® _______ 34,990 -- 220 5,210 34,876 — 220 5,096 
China®_______ 200 2,100 350 2,650 300 2,200 400 2,900 
Mexico. —_—_____ 21,364 —_ “621 1,985 21,551 a ~ &§29 2,180 
Japan ________ _- 259 2,333 2,592 _— 253 2,245 2,498 
Germany, Federal 

Republic of® _ __ _- — 1,481 1,481 __ __ 1,569 1,569 
Saudi Arabia — — __ _- — . 833 833 _- _- 1,100 1,100 
France __—_..__ -- — 1,862 1,862 _ _— 1,723 1,723 
Spain. ~....___ _- 1,094 187 1,231 __ 1,231 ©124 7,355 
Iraq? 2500 — 70 570 2500 _— 70 570 
South Africa, Re- 

public of. ____ _- 464 ©121 585 _- 562 ©185 °TAT 
Finland ______~— -- 211 310 521 _— 248 302 550 
Yugoslavia ___. __ 301 "163 ©464 — 323 “173 ©496 
Italy _..______ 8 192 ©9200 ©400 1 280 £200 = 481 
Australia ______ __ _- 203 203 a — 447 44T 
Sweden ___ ~~ _— 7212 148 360 _— 210 146 356 
Iran®_- _-____-_ 30 _— 130 160 30 _- 150 180 
German Democratic 
Republic®_ _ _ __ _- _— 350 350 -~ __ 330 330 

Philippines _—_ ~~ — _— 39 95 T1384 —- 108 100 208 
Brazil ______~-~ 24 89 123 216 24 91 134 229 
Romania. _ ~~ — _— —_ 200 150 350 -- 200 150 350 
Norway ————--- _- F208 70 273 _- 193 70 263 
Belgium® ______ __ __ 240 240 __ __ 250 250 
Netherlands® _ _ __ _- -- 245 245 — __ 250 250 
Korea, North® _ _— _- 200 80 230 — 200 30 230 
Greece _ ~~~ - —- 78 ©125 ©2038 _- °78 ©1385 ©2138 
United Kingdom _ _ _- _- T146 T146 — _— 149 149 

Total ________ T13,889 8 242 27,811 49,942 14,923 8,677 28,687 52,287 
Other _______- 149 483 1,285 1,917 182 514 1,348 2,044 

Grand total _ — — T14,088 8.725 29,096 51,859 15,195 9,191 30,035 54,331 

See footnotes at end of table.
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Table 33.—Leading world producers of elemental sulfur'—Continued 

' (Thousand metric tons) 
eee 

1986” - 1987° 
Count y Native rites REPS Total «= Native From. Byprod- Total 

$$$ eS 

United States_ ___ 24,043 Ww 7,044 11,087 2 53 202 Ww 57.386 510,538 
USS.R.° _.____ 732,775 2,350 74,150 *9,275 52,850 2,300 4,400 9,550 
Canada ______~_ a (*) 6,543 6,543 _— _— 56,668 56,668 
Poland® _______ 34,900 _- 220 5,120 35,000 __ 220 5,220 
China®_________.. 300 2,500 300 3,100 300 2,500 300. =: 3,100 
Mexico_—____ ~~ 21,588 _- F €632 F e9 220 2 51,806 __ 5593 52,399 . 
Japan ________ -- . 158 2,213 2,371 _— 79 2,142 2,221 
Germany, Federal . 

Republic of€ ___ __ _- ¥1,578 T1578 __ __ 1,625 1,625 
Saudi Arabia _ — __ _- _- “1,300 1,300 __ __ 1,400 1,400 
France ____—~~- — — “1,306 1,306 — __ 1,252 1,252 
Spain. _.______ ~~ 1,195 115 “1,310 _- 1,000 120 1,120 
Iraq® ~~ ______ 2600 _- 200 F800 620 _- 250 870 
South Africa, Re- 

public of___ — __ -- 499 218 717 -- 500 220 720 
Finland _______ -- 275 T €302 F e577 __ 5311 260 571 
Yugoslavia _____ _— 344 F 178 F 522 — 5323 178 501 
Italy _-.______ __ 309 ©185 °494 | _- 300 190 490 
Australia ______ _- __ 443 443 _— __ 444 444 
Sweden __.____ — 227 174 401 _- 220 175 395 
Iran®_________ 30 —- F250 F280 30 _- 300 330 
German Democratic 

Republic®__ _ __ . _- _— 315 315 _- — 315 315 
Philippines _ _ _ — _ _- 118 120 T 0933 —_ 5158 140 298 
Brazil ________ 26 92 174 272 | 26 92 190 288 
Romania_ ___ ___ _- 150 140 290 _- 150 130 280 
Norway _______ __ 181 F ego F €961 __ 170 95 265 
Belgium® ______ _- _- 260 260 —- _- 250 250 , 
Netherlands*®_ _ _ _ __ _- 250 250 _- __ 245 245 
Korea, North® ___ __ 200 30 230 __ 200 30 - 230. 
Greece ._______ _— TF 66 ©1385 — F901 a 70 135 205 
United Kingdom _ _ -- _- 175 175 — —- 174 174 rr 

Total_______ 14,242 8,659 29,025 51,926 13,814 8,373 29,777 51,964 
Other ________ 154 527 1,467 2,148 164 527 1,566 2,257 — - ———— 8 GE aye —x{z£z£z=ZzZ _ ~~ 

Grand total ___ 14,396 9,186 30,492 54,074 13,978 8,900 31,343 54,221 
ee 

Estimated. Preliminary. Revised. W Withheld to avoid disclosing company proprietary data. 
Includes all recorded production of sulfur, regardless of the form in which it is recovered. Thus, it includes elemental 

sulfur, whether mined by conventional methods or by the Frasch process, as well as (1) elemental sulfur and the S content 
of compounds such as H2S, SO2, and H2SO, recovered as a principal product of pyrite mining and as a byproduct of the 
recovery of crude oil and natural gas and as a byproduct of petroleum refining, coal treatment, and metal smelting 
and/or refining, and (2) sulfur recovered from tar sands, spent oxides, and other miscellaneous sources. Table includes 
data available through June 3, 1988. 

2Fntirely Frasch process sulfur. . 
3Includes Frasch process sulfur as follows, in thousand metric tons: Poland (estimated): 1984—4,500, 1985—4,386, 

1986—4,400, and 1987—4,500; the U.S.S.R. (estimated): 1984—800, 1985—850, 1986—875, and 1987 —950; and total of 
individually listed countries and grand total: 1984—11,361 (revised), 1985—12,302, 1986—11,512, and 1987—11,084. 

“Revised to zero. 
5Reported figure.
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Table 35.—Leading world producers of marketed natural gas’ | | 

. - (Billion cubic feet) . 

Country 1983 1983 1985 1986” 1987° 
eee ere eee eee eer eeee eee ee 

USS.R ~~ ------~----~------ 18,900 20,700 22,700 24,200 25,700 7 

United States_______------~----~--+-~-- 16,083 17,392 16,382 15,991 216,536 
Canada ________--~--~---~----+~~____~ 2,465 2,506 2,831 2,696 22,803 
Netherlands ___-_~---~~-~--~-------~--~- 2,703 2,728 2,851 2,615 22,622 
United Kingdom __—---~-~~_._-~~~~-----~ , 1,367 1,361 1,517 1,594 21,682 
Algeria _____---_-~-----~~--~-~------ 1,427 1,545 1,320 1,360 1,525 
Mexico_____-------~-~------------ T1,319 T1243 1,197 1,175 21,194 
Indonesia _ ~~. -~-~------~-~--~----~----~ 1,032 1,386 1,449 1,113 1,188 
Romania®___________________---_-- 1,100 1,127 1,126 1,120 1,120 
Norway .__---------------------~- 932 964 983 973 71,076 
Saudi Arabia _.______.______-____- . 155 253 716 848 710. 
Iran __--_---------------~~----~- 327 494 661 557 2596 
Italy _.-.----_----------_--------- 459 489 503 564 2576 
Germany, Federal Republic of_________---- 622 563 511 490 2560 
Australia _____-----------------~--- 420 446 475 519 2531 
Argentina. ________--__-_------------ 464 T499 503 517 2506 

- United Arab Emirates _________-------~- 120 430 499 ©492 500 . 
China _________~___~ ee 431 — —-438 455 485 495 
Venezuela. __._____._______-------- 508 518 498 576 465 
German Democratic Republic ___.._.___.--- _ 858 459 459 459 459 
Malaysia (Sarawak). ._.__._----------- 131 325 437 372 410 

Total... ______-_-____-___-------- ™51,268 755,866 51,778 58,716 61,254 
Other _________-~~~~.~ 3,773 4,153 4,249 4,760 - 6,820 

_ Grand total ___________----------- 55,041 60,019 —s- 62,022 63,476 68,074 
ann 

1Comprises all gas collected and utilized as a fuel or a chemical industry raw material as well as that used for gas lift in 
fields, including gas used in oilfields and/or gasfields as a fuel by producers even though it is not actually sold. Excludes 
gas produced and subsequently vented to the atmosphere, flared, and/or reinjected to reservoirs. Table includes data . 
available through Oct. 31, 1988. . . 

2Reported figure. 
a 

| Table 36.—Leading world producers of natural gas liquids’ 
(Million 42-gallon barrels) 

ae 

Country? . 1983. 1984 1985 1986” . 1987° 

United States. .__...._..-----------+- 569 «597 587 566 3582 
U.SS.R.° ~oe eee eee 155 160 175 180 185 
Algeria ________~____---~-~------~---- 92 119 122 ©122 125 
Mexico... ~.._-__--_--.----~----+---+ 105 186 123 118 123 

.. Saudi Arabia ______..---.----------- 119 124 123 150 3119 
Canada ___________~--__~---~--~---- 114 139 125 120 117 
United Kingdom — - — - <a Disbl Dubai 47 55 60 68 67 
United Emirates (Abu Dhabi, Dubai, 

. Ras al-Khaimah)®_ ___—____---------- 392 94 78 80 49 

Total...________--------------_ _ 1,298 1,424 1,391 1,404 1,367 
Other __.___________ ue 146 202 221 234 243 

Grand total _._________..-__------- 1,439 1,626 1,612 1,638 1,610 

1Bvery effort has been made to include only those natural gas liquids produced by natural gas processing plants and to 
exclude natural | gas liquids obtained from field treatment facilities including wellhead separators, because the latter are 
normally blended with crude oil and thus are included in crude oil output statistics. In some cases, however, sources do 
not clearly specify whether data presented represent only output of natural gas processing plants or if they include field 
output. Thus, some of the figures may include field condensate. Table includes data available through Oct. 31, 1988. 

2In addition to the countries listed, China, Czechoslovakia, and the German Democratic Republic may also produce 
natural gas liquids in substantial quantities, but available information is inadequate to make reliable estimates of output 

evels. 
3Reported figure.
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Table 37.—Leading world producers of crude oil! 
(Million 42-gallon barrels) 

SPS ss se vfs Us het 

Country 1983 1984 1985 1986” 1987* — $e 
USS.R ~~~ ~~ Le 4,530 4,500 4,380 4,520 4,590 
United States_____._.. 2 LL 3,171 3,250 3,274 8,168 23,047 
Saudi Arabia® _..~ = = 1,657 1,702 1,237 1,841 71.536 
China _______.~ ~~ . 774 836 . 874 954 978 
Mexico__—__.------_____-~___--.__ _ 978 983 960 886 2927 
United Kingdom ____~ ~~~. ~~ 809 885 894 | 884 2258 
Iran ~~ ~~ -___~~ 891 794 803 686 854 
Iraq ~~ -__—---~~~~~~ ~~ 401 438 521 617 165 
Venezuela_________.~~-__ i LL 657 T660 614 654 7664 
Canada _________~__~ 495 526 538 537 2561 
United Arab Emirates (Abu Dhabi, Dubai, Sharjah) 420 391 439 500 2548 
Indonesia __ ~~ ~~~ _ 490 517 484 507 509 
Kuwait®____§_______________ 385 424 374 519 2497 
Nigeria _____-~~__~____-_._-__-____ 452 508 544 534 2487 
Libya__-___ ~~ T405 T406 392 3389 3638 

Total _-_-_~ ~~~ LL 716,509 716,820 16,328 17,196 17,189 
Other ________~~_ ee T2824 ™3,020 8,258 3,204. 3,286 

Grand total ____-__________________ T19,333 19,888 19,581 20,400: 20,475 i 
“Estimated. Preliminary. ‘Revised. 
1Table includes data available through Oct. 31, 1988. 

~ Reported figure. . 
Includes the country’s share of production from the Kuwait-Saudi Arabia Divided Zone. 

Table 38.—Leading world producers of refined oil! 
(Million 42-gallon barrels) 

TSS SS SSS SSS SSeS SSS sss SSS SSS eS | Country } 1983 1984 1985 1986 1987° —_ ——.:. ee 
United States (including Puerto Rico and Virgin 
Islands) ___ ~~~ Le 4,998 5,223 5,179 | _ 5,448 35,505 
USS.R® 3,560 73,525 3,480 3,530 3,585 
Japan ____~__~__~-~ 1,308 1,399 1,304 1,272 1,237 
China®_______~ 500 550 655 700 710 ; 
Guited Kingdom — = -— 9 -5----~----~--- 600 618 610 621 632 
Germany, Federal Republic of. ____§_§________ 687 683 665 649 G22 
Italy _-_-___._-~_~_~ 649 629 595 “597 600 
France — ~~ 2-5 2 Le 564 570 603 584 586 
Canada ____~ 549 560 569 565 561 
Mexico_ ~~ 2 LL 467 502 519 557 520 
Brazil ~.-_-_-_~--____.___ ©8395 ©405 450 496 453 
Netherlands ______.___._./ -§_-§ -§ -- 402 407 364 430 2436 
Venezuela. __— $5» 5 5 323 325 379 391 369 
Saudi Arabia® _______§__§_>_ 314 T3905 382 “363 358 
India___.~_~ ~~ Le 263 252 306 335 357 
Spain (including Canary Islands) ___________ 387 327 351 364 350 
Singapore _______.__.__--~.____ 806 298 ©2904 287 282 

Total. ~-~§_--_--~. LLL 16,222 16,663 16,655 17,189 17,163 
Other _______~__~ ™4,418 T5,749 4,855 4,849 5,078 

Grand total _________.________.___ 20,640 22,412 21,510 22,038 22,241 eee 

1Table includes data available through Oct. 31, 1988 
2Reported figure. 
SIncludes the country’s share of production from the Kuwait-Saudi Arabia Divided Zone.





The Mi t e Mineral Industry of 
Albani a anla 

By Walter G. Steblez? 

Albania’s centrally planned economy and_ reasons for this policy change was the | 
mineral industry lost ground in 1987. Com- prospect of expanding barter-based com- 
pared with that of 1986, the economy stag- mercial agreements with countries like the 
nated, and several sectors performed below Federal Republic of Germany, Greece, and 

the output levels reached in 1984 and 1985. France to develop domestic mineral depos- 
In contrast with previous years, Albania’s its and to increase output from existing 
Central Statistical Directorate did not pub- operations through infusions of new tech- 
lish national income or industrial produc- nology and know-how. Albania remained a 

| tion results in the central economic plan relatively poor country with an outdated 
fulfillment report for 1987. Other national industrial base. To maintain hard-currency 
accounting indices were left out as well.2 earnings, Albania had to increase the pro- 
Reportedly, only coal, copper, and nickelif- duction and sales of chromite and petrole- 
erous iron ore met planned production goals um. The mining and extraction of these 
for 1987. The chromite and petroleum ex- commodities had become more difficult ow- 
tracting and processing industries, two ing to increasing depths of extraction in the 
mainstays of the country’s economy and case of chromite and the need for deep 
chief earners of foreign exchange, fell sub- drilling and recovery equipment for the 
stantially short of meeting planned output petroleum industry. Albania hoped to ob- 
goals for 1987. Shortfalls were attributed to tain advanced technology and equipment 
a prolonged summer drought and a harsh from Western market economy countries to 
winter as well as to managerial problems. maintain and increase production levels. 
Major capital projects during the year in- The Government plan for 1988 called for an 
cluded the addition of new capacities atthe 18% increase in the output of petroleum 

| Burrel ferrochromium plant and the con- compared with that of 1987. The production 
struction of new facilities at the Bulquizé, of chromite, copper, and nickeliferous iron 
Kalimash 1, and Kalimash 2 chromite ore was to increase 12%, 4%, and 18%, 

mines. respectively. In 1988, the Government 

Government Policies and Programs.—In planned to initiate the marketing of barite, 
1987, the Albanian Government sought to fluorite, and refractory clays. The 1988 plan 
widen diplomatic and economic contacts also called for a 6% rise in the production of 
with several Western European countries blister copper and a 17% increase in the 
and to end self-imposed political and eco- output of ferrochromium. 
nomic isolation in Europe. Among the chief 

: PRODUCTION 

The mineral industry of Albania was only _ tice of stressing production in gross tons of 
partially mechanized and very labor inten- output rather than output that could be 
sive. The industry was state-owned and usefully consumed. As in previous years, 
-operated and subject to strict central plan- this led to a situation that allowed simulta- 
ning. The use of gross-output indicators neous stockpiling and shortages. Shortages 
often resulted in low-quality production ata of spare parts led to extensive downtimes of 
high cost, owing to the management prac- mining and transport equipment. 

43
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. Table 1.—Albania: Estimated production of mineral commodities! 
(Metric tons unless otherwise specified) 

Commodity? 1988 1984 1985 1986 1987 | 

Asphalt and bitumen, natural? - 
thousand tons__— 1,000 900 900 950 950 

Cement, hydraulic _____~__-_-do___~- . 840 840 850 850 860 
Chromium: | 

Chromite, gross weight _ __. —__—do__ __ 914 4960 41,100 1,200 1,200 
Marketable ore___§ ____._____do____ - 685 720 825 850 830 

Coal: Lignite _____.___--...do____ 1,779 42,010 2,195 2,200 - 2,100 
Cobalt, mine output, Co content® ________ 450 600 ~ 600 650 650 
Copper: . . 

re: 
Gross weight________________ 891,000 41,007,000 1,010,000 1,100,000 1,100,000 
Cucontent.__ ~~ ~_._-_______ 14,300 16,100 16,200 17,600 17,800 . 

Metal, primary: 
Smelter________.-_._______ 11,000 *12,600 12,600 | 13,700 14,000 
Refined __ 22 ~~ 2 2 10,500 11,500 11,500 11,700 12,000 

Gas, natural, gross production® | . 
million cubic feet_ _ 14,000 17,500 13,500 16,000 16,000 

' Iron and steel: . 
- Tron ore, nickeliferous: - 

Gross weight________._______ 850,000 41,082,000 1,130,000 1,200,000 1,200,000 
' Tron content... ~~ 283,000 360,000 376,000 400,000 400,000 
Ferroalloys, ferrochromium ______—_— ~ 35,000 40,000 43,000 .. 45,000 46,000 

. Nickel, mine output, Ni content. _§____ 7,200 9,200 9,600 9,700 9,000 
Nitrogen: N content of ammonia ____— —___ 76,000 80,000 80,000 80,000 80,000 
Petroleum: | 

Crude: : 
Weight _______ _ thousand tons__ 1,500 1,400 1,400 1,500 1,500 
Converted . 

‘thousand 42-gallon barrels_ _ 9,900 9,800 9,800 9,900 9,900 
Refinery products ___. ~~ ~____ 9,000 9,000 9,000 _ 9,000 9,000 

Salt... 70,000 70,000 70,000 - 70,000 75,000 
Sodium compounds, n.e.s.: Carbonate, - . 

calcined (soda ash)_ ____.._______.__- 25,000 25,000 31,000 33,000 31,000 

1Table includes data available through July 1988. - 
2In addition to the commodities listed, a variety of industrial minerals and crude construction materials (bauxite, 

common clay, dolomite, quartz, olivinite, sand and gravel, stone, and titanomagnetite) are produced, but output is not . 
_ reported quantitatively, and available information is inadequate to make reliable estimates of output levels. Also, 

. metallic nickel production reportedly began in 1978, but data on the level of production are not available. 
3Includes petroleum refinery-produced asphalt and bitumen. 
“Reported figure. 

“Calculated from reported and estimated weight of nickeliferous ore; the amount of cobalt recovered, if any, is 
conjectural. . — 

“Separate data on marketable production are not available, but gross and marketed outputs are regarded as nearly 
equal. | 

| | TRADE | 

In 1987, Albania renewed its commercial mercial agreements that would involve the 7 
_ and trade agreements for 1988 with central- Federal Republic of Germany in the mod- 

ly planned economy countries. As in past ernization of Albania’s agriculture and in 
years, Bulgaria, Czechoslovakia, the Ger- Albania’s mineral exploration plan, es- 
man Democratic Republic, Hungary, Roma- pecially for bromine, copper, and nickel. 
nia, and Yugoslavia would provide Albania Albania also expressed interest in upgrad- 
with a variety of needed capital goods and ing its mineral transportation infrastruc- 
semimanufactures in exchange for mineral ture with the aid of the Federal Republic of 
raw materials and commodities, principally Germany. The United States remained an 
bitumen, chromite, and nickeliferous iron exporter of metallurgical coal to Albania. 
ore. At yearend, during discussions that led Because of a lack of diplomatic ties, trade 
to the establishment of diplomatic relations between the United States and Albania was 
with the Federal Republic of Germany, conducted through third parties. 
Albania indicated interest in reaching com-
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Table 2.—Albania: Apparent exports of mineral commodities! 

(Metric tons unless otherwise specified) 

Commodity 1985 1986? Principal destinations, 1986 

METALS 

Aluminum: 
Ore and concentrate ________.--______- _- 11,903 All to Poland. 
Metal including alloys, semimanufactures ______ 55 —_ 

Chromium: Ore and concentrate __ $$$ ~~ ___ 586,199 384,971 Yugoslavia 152,114; Italy 63,840; 
Spain 43,419. 

Copper: 
Matte and speiss including cement copper ___ — —- _- 474 All to Greece. 
Ash and residue containing copper — — — _ _ ____--_ _. 2,974 All to Italy. 
Metal including alloys: 

Scrap. _________~--------------- 279 _—— 
Semimanufactures_______________--- 278 847 West Germany 499; Yugoslavia 348. 

Tron and steel: Metal: | 
Ferroalloys: 

Ferrochromium _~______—~....--__-~_~- 3,750 36,790 Netherlands 15,343; West Germany 
9,477; Belgium-Luxembourg 5,934. . 

Unspecified __._.______...--_----_- 4,798 2,600 West Germany 1,746; France 604; 
Austria 250. 

Semimanufactures: 
Bars, rods, angles, shapes, sections ______—_— _- 66 All to Italy. 
Tubes, pipes, fittings. __._.________do____ 1,017 _- 

Fead: Metal including alloys, unwrought ___ ~~~ _- 12 All to Greece. 
ickel: 
Ore and concentrate ________-._-------- _. 2,896 Do. | oo 
Matte and speiss__________________-~__ . 489 392 All to Japan. 
Oxides and hydroxides ___.______...-_--- _- 10 All to Netherlands. 
Ash and residue containing nickel ____.______ 166 | __. 

Platinum-group metals: . 
Waste and sweepings ______ value, thousands... — $315 $402 All to Italy. 
Metals including alloys, unwrought and partly , 
wrought __-_._______._.-...do____ —_ $31 All to Yugoslavia. - 

Selenium, elemental ____ 9. ~~___-______ en) 9 All to United Kingdom. 
ou Metal including alloys, unwrought ________-~~- _- 10 All to Italy. 

er: . | 
Ores and concentrates _.____._______ ~~ - 34 82,861 All to Sweden. 
Ashes and residues ____________-_-~--~-~-- -- 19 All to Italy. 

INDUSTRIAL MINERALS - | 

Cement ___________~~--~-----~------_---- 7,776 _— 
Clays, crude _~____ ~~~ ee -- 1 Allto West Germany. . 
Graphite, natura] ____.___§_-__________s____ —_ 15 All to Spain. 
Magnesium compounds__________________-_ 6,451 8,282 Hungary 7,802; Italy 480. 
Pyrite, unroasted ___§_____._______u___- _ 24,592 24,852 Hungary 14,500; Italy 5,852; Yugo 

slavia 4,500. 
Salt and brine ______~_____~ i eee 5,776 9,970 Yugoslavia 7,620; Italy 2,350. | 
Stone, sand and gravel: oe 

Dimension stone: . 
Crude and partly worked ______.._~~--- 1,805 2,585 Poland 1,744; Italy 684; Yugoslavia 

Worked ______--_-__---_--------- 2 153 ~— All to Yugoslavia. 
Sand other than metal-bearing _____________ 9 12,116 All to Greece. 

Sulfur: 
Elemental: 

Crude including native and byproduct —_ ___~ 1,164 _- 
Colloidal, precipitated, sublimed —~___.__~- 20. Le 

Sulfuric acid ~. _-_______________-__--- 101 __ 
Other: Crude ____§_§__§_____~__ ~~ ee 51 49 All to Italy. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural. ______________-_- 142 717 West Germany 658; Yugoslavia 59. 
Carbon: Carbon black. ___......_._-._------ 5 _— 
Coal: Anthracite and bituminous___~.~_.~-_--_-___~_ 25,670 __ 
Coke and semicoke _____~9_~__ ~~ 2 oe 18,520 3,950 All to Greece. 
Petroleum refinery products: 

Liquefied petroleum gas 
thousand 42-gallon barrels_ — 11 95 Italy 91; Yugoslavia 4. 

Gasoline. ____.___---_----------do___- 500 186 _— Italy 118; Spain 43; Hungary 25. 
Kerosene and jet fuel _...._.________do____ 2 2 All to Hungary. 
Lubricants __....__._.__..-.~_ _-do____ _- (7) _— All to Yugoslavia. 
Residual fuel oil _. .. _._________~-do____ 18 _- 
Bitumen and other residues __________do____ 8 383 Greece 267; Italy 12; Yugoslavia 4. 
Unspecified. ______._-_-_.----_----do___- 175 -- 

PPreliminary. 
1Table prepared by Jozef Plachy. Owing to a lack of official data published by Albania, this table should not be taken as 

a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been compiled from 
United Nations information and data published by the trading partner countries. 

2Less than 1/2 unit.
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Table 3.—Albania: Apparent imports of mineral commodities’ 

(Metric tons unless otherwise specified) 

ae nrenE nT nn 
Sources, 1986 

Commodit: 1985 1986 Woued  S.OU 
y United Other (principal) 

TOE 

METALS 

Aluminum: Metal including alloys: 
Unwrought ___-_-------~----_- 1,066 719 _- Hungary 660; Yugoslavia 48; Norway 

Semimanufactures____——~___~__-~ 1,319 1,662 — Hungary 1,042; Yugoslavia 460; 
Greece 73. 

Copper: Metal including alloys: 
Unwrought ______~_______---~- 86 125 __ All from West Germany. 

Semimanufactures____________ 435 478 — Yugoslavia 229; West Germany 121; . 

Greece 105. . 
Iron and steel: Metal: - 

Scrap______-------------- _— 22 __ All from the Netherlands. 

Pig iron, cast iron, related materials _ 1,308 2,793 __ All from Italy. 
Ferroalloys: 

Ferrochromium _________~~— 20 15 _—: All from Yugoslavia. 

Ferromanganese __________ 625 1,403 _— Yugoslavia 1,343; West Germany 60. 

Ferrosilicon ~~______—--~-~ 1,349 1,430 _- All from Yugoslavia. 

Unspecified .-________-~-- 14 10 _- All from West Germany. 

Steel, primary forms____~__—-~-—~- 10 1 _- All from Italy. 

Semimanufactures: 
Bars, rods, angles, shapes, sections 3,433 2,554 _- Yugoslavia 1,580; Hungary 587; West 

Germany 237. 

Universals, plates, sheets _ _— —— 7,525 7,187 _- Poland 3,589; Hungary 2,658; Yugo 
slavia 422. 

Hoop and strip. ______---~-~- 677 767 _- West Germany 644; Greece 80; Italy 

Rails and accessories __— ___~~ 442 467 __ Yugoslavia 466; France 1. 

Wire___§_§________-__--~- 467 438 — Yugoslavia 174; Austria 131; West 
Germany 59. 

Tubes, pipes, fittings _______-~- 12,208 8,662 _— Greece 2,645; Austria 1,420; Hungary 

Unspecified ________----_~- 34,698 36,210 — Czechoslovakia 20,000; Poland 16,210. 

Lead: Metal including alloys: . 
Scrap... --_-----~--------- _- 10 _- All from West Germany. 
Unwrought ________~------- 21 8 _- Do. 
Semimanufactures________--~_-~- _- 58 _- West Germany 41; Belgium-Lux- 

embourg 17. 
Nickel: Metal including alloys, semiman- 

ufactures ___________=-~-_-- 2 3 __ All from Italy. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought , 
value, thousands_ _ $1 $1 — All from West Germany. 

Silver: Metal including alloys, unwrought 
and partly wrought _____—_do___~ $31 $22 __ Do. 

Tin: Metal including alloys: 
Unwrought ___________----~- 61 26 _- Do. 
Semimanufactures________-_~_- 3 __ 

Titanium: 
Ore and concentrate ______—__-~—- 30 __ 
Oxides __________~_-_-~--~--- _— 22 _- All from United Kingdom. 

Tungsten: Metal including alloys, all 
forms ____________-__---~- 2 __ 

Zinc: 
Oxides ____________------- 50 a 

0 Metal including alloys, unwrought _ — 10 56 _- All from West Germany. 
ther: 
Ores and concentrates______—_~- 18 — 
Oxides and hydroxides _____~_~_~- _— 2 — All from United Kingdom. | 
Ashes and residues___ __—__-~~—-—- 7 4 —_ All from West Germany. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Artificial: Corundum ______—__~- 294 306 —_ Hungary 159; Yugoslavia 147. 

| Grinding and polishing wheels and 
stones ____§ -____________-_ 36 2 —_ Italy 1; United Kingdom 1. 

Asbestos, crude______~§__._______ 1,523 1,545 _— Yugoslavia 1,526; Italy 19. 
Barite and witherite___§_§_§_§_______ 4,600 — 
Cement. ____________~-_-__-_ 60 — 
Clays, crude_________________~- 257 180 __ France 141; Yugoslavia 39. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $19 _— 

Industrial stones _____——_do____ __ $8 _- All from United Kingdom. 
Diatomite and other infusorial earth __ _ 15 34 _— France 19; West Germany 15. 
Feldspar, fluorspar, related materials _ _ 718 1,022 _- France 962; Yugoslavia 59; West Ger- 

many l. 

See footnotes at end of table. ~
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Table 3.—Albania: Apparent imports of mineral commodities? —Continued 

(Metric tons unless otherwise specified) | 

) Sources, 1986 
Commodit | 1985 1986 “United &©n. OO | 

“y | United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Fertilizer materials: Manufactured: 
Nitrogenous_—______~___~~--- 1 _ 
Phosphatic ____________~-__ 25 — . 
Potassic _-_ ~-_________ ~____ 5 1,049 _— Italy 1,040; West Germany 9. 
Unspecified and mixed _________ _- 5 0 LL All from United Kingdom. 

Graphite, natural ______________ 7 17 _- Austria 11; West Germany 6. 
Magnesium compounds __________~ 2,431 4,775 _- Yugoslavia 4,753; Italy 18; West Ger- 

many 4. 
Mica: Worked including agglomerated . . 

splittings _____________-_-__- 3 _- 
Phosphates, crude _______—______ 39,200 51,870 __ All from Jordan. 
Pigments, mineral: Iron oxides and hy- | 

' droxides, processed ____________ 2 _— 
Sodium compounds, n.e.s.: Carbonate, | 

manufactured ______________- 2,500 Le . 
Stone, sand and gravel: 

Dimension stone: . 
Crude and partly worked _____ 37 77 _- All from Italy. 
Worked__ ~~ _-§________ 37 559 _- Do. 

Gravel and crushed rock ________ 23 00° 
Sand other than metal-bearing ____ 2,675 1,358 __ Yugoslavia 1,333; Netherlands 25. 

Talc, steatite, soapstone, pyrophyllite __— 40 116 _— All from Italy. 
Other: Crude _________________ 253 66 __ Greece 46; France 20. 

MINERAL FUELS AND RELATED | . 
MATERIALS 

Asphalt and bitumen, natural _______ 1 16 _- All from United Kingdom. 
Coal: Anthracite and bituminous _____ 275,098 — 138,328 86,328 Poland 52,000. , 
Petroleum refinery products: 

Gasoline __ __ — _42-gallon barrels_ _ 4,956 4,080 oo All from Italy. . 
Mineral jelly and wax ___ __do___~ 2,070 3,298 —- Yugoslavia 3,140; Italy 71; West Ger- 

many 47. 
Kerosene and jet fuel ____ —do____ __ 1,721 a United Kingdom 1,550; Italy 171. 
Distillate fuel oil _. _-___——do____ — 1,872 —_ United Kingdom 1,865; West Ger- 

many 7. 
Lubricants_____~..___—_do____ 18,585 23,534 __ Yugoslavia 17,759; Italy 3,108; United 

. Kingdom 980. 

PPreliminary. . . 
Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Albania, this table should not be 

taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 

COMMODITY REVIEW 

7 METALS 7,3860-meter-long inclined shaft at the 
Ch te.—Ch . a d | Bulquizé chromite mine. When completed, 

/Aromite.— thee mining and proc- the shaft would surface near the town of 
essing remained Albania's principal non- Klos and provide rapid transportation of ore 
fuel mineral activity and the country’s sec- to the beneficiation plant. Also, in the 
ond major source of foreign exchange. Alba- northeast section of the country, construc- 
nia’s numerous chromite deposits were In tion of a 3,300-meter-long tunnel was plan- 
the ultrabasic rocks within the ophiolitic ped to link the Kalimash 1 and Kalimash 2 _ 

complexes of the Midrita tectonic zone. chromite mines to the concentrator. At the 
About one-half of the country’s marketable Burrel ferrochromium plant, a third 9,000- 
metallurgical-grade ore was mined in the megawatt electric furnace was reportedly 
Martanesh region of the Mat District atthe installed in August. The unit at full opera- 
Bulquizé Mine, northeast of Tirana. The tional capacity was planned to boost the 
average grade of ore at Bulquizé consisted plant’s ferrochromium output by 50%. 
of 42% Cr:Os, 18% FeO, and 22% Al.0Os; Copper.—On balance, Albania’s main 
reserves were determined at about 7 million copper mines at Gjegjan, Kurbnesh, and 
tons. In 1987, construction was begun on a_ Rubic met planned production goals for
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1987. Primary copper was smelted at Gjeg- by Salzgitter Industriebau GmbH of the 
: jan and Rubik. Refined metal was produced Federal Republic of Germany. Reportedly, 

at Kruje and Rubic, and rolled copper and _ the refinery was rescheduled for operation- 
copper wire were produced at the Shkoder al startup in the second half of 1988, and 
copper plant. Most semimanufactures pro- most of the cathode was to be exported to 
duced at the Shkoder plant were exported European market economy countries. 
to European market economy countries. In oe 

| 1987, a new copper mine was put into MINERAL FUELS , 

operation at Karme, near Shkoder, and at yearend, Albania reported the startup 
construction of a new beneficiation plant of a new gas well at Povelce. Production of 
near the Gjegjan Mine in the Kukes District petroleum continued to suffer from a lack of 
continued. } technology and equipment necessary to in- | 

| Nickel and Cobalt.—Construction of the crease output from the country’s old oil- 
cobalt-nickel refinery at Elbasan was fur- fields, as well as from slow progress in 

, ther delayed by shortages of electricity and bringing newer facilities on-stream. 

technical difficulties. The 6,000-ton-per-year = ——____ | . 
, refinery, designed to use domestic nickelif- 1Foreign mineral specialist, Division of International | 

mo : oe Minerals. ; : ; erous iron ore, was originally scheduled for 2Zeri i Popullit. Dec. 29, 1987, p. 1. a 
| startup in 1986. Its equipment was provided 3______ July 12, 1987, p. 1. | |
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The Mineral Industry of 
- Algeriz Algeria 

| : By Kevin Connor! , 

Algeria’s economy, which has historically was the U.S.S.R., which provided approxi- 
depended on hydrocarbon revenues for al- mately 20% of French natural gas imports. 
most all of its export earnings, recovered Government Policies and Programs.— 

' partially from the devastating effects of the Algeria’s mineral investment spending in 
crash in petroleum prices that occurred in 1987 continued to favor the petroleum and 

1986. Implementation of austerity measures natural gas sectors. Approximately $9.4 bil- 
by the Government and recovery in petrole- lion was expended by the Government in 
um prices were cited as the two main the hydrocarbon sectors, which was approx- 

| reasons for the improvement. Government imately 50% of the entire Government in- 
figures showed a trade surplus of $12 vestment budget for the year. In all other 
billion? for 1987, compared with a deficit of areas of mining combined, only an estimat- 
$1.4 billion in 1986. Owing to the strength- ed $60 million was spent. Investment spend- 

| ened petroleum prices, export receipts rose ing in 1988 was budgeted to increase 5.6%, 
by 6.3% for the year. Total hydrocarbon with approximately the same distribution 
revenues for 1987 were approximately $8 trend as in 1987. To stimulate international 
billion. interest in hydrocarbon exploration, Alge- 

The Government’s attempts to diversify ria passed legislation in 1986 allowing a 
exports away from dependence on the hy- foreign partner to own 49% interest in any 
drocarbon area met with only minor success such venture. In December, Azienda Gen- 
in 1987, with only 3% of total export reve-  erali Italiana Petroli S.p.A. (AGIP} of Italy 
nues coming from nonhydrocarbon busi- became the first firm to sign an agreement 
ness. Contracts signed in 1987 for exports of under the terms of the 1986 law. Two other 
steel products and other industrial goods to Western European firms were close to sign- 
the U.S.S.R. could improve that figure sub- ing exploration agreements under the new 
stantially in 1988. The state hydrocarbon law at yearend, Compania Espanola de 
agency, Société Nationale pour la Re- Petrdleos S.A. of Spain and Compagnie 
chercne, la Production, le Transport, la Francaise des Pétroles-Total (CFP-Total). 

Transformation, et la Commercialisation SONATRACH made an application to 
des Hydrocarbures (SONATRACH), contin- acquire 15% of the Belgium state gas firm 
ued despite contract problems to be the Distrigaz S.A. SONATRACH and Distrigaz 
main supplier of natural gas to France in have been in a contract dispute over under- 
1987, controlling almost a 35% share in that lifting of Algerian gas by Distrigaz since 
market. SONATRACH’s nearest competitor 1986. 

PRODUCTION AND TRADE 

Production of most of Algeria’s minerals _ producer of natural gas and condensates, by 
remained constant or showed only a small far the largest producer within the Organi- 
change in 1987. There were decreases in zation of Petroleum Exporting Countries 
both the phosphate and mercury sectors, (OPEC) cartel. Except for the country’s 
owing mostly to depressed market condi- natural gas and petroleum industries, Alge- 
tions. Algeria continued to be a major world _ria’s mineral sector was small by interna- 
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tional standards, with only iron ore, mercu- included antimony, barite, celestite, clays, 

ry, and phosphate rock produced in signifi- _lead-zinc ores, limestone, and salt. 
cant amounts. Other minerals produced | 

Table 1.—Algeria: Production of mineral commodities’ i 

(Metric tons unless otherwise specified) . - . 

a 
Commodity” 1983 _ 1984 1985 1986” 1987° 
tS 

METALS | 
Cadmium, refined® ______---_--------- _- 80 128 124 125 
Copper concentrate: 

Gross weight __________-~~-~-~------ 600 820 _- — —_ 
Cucontent _.________ ~~~ ~_-_----- 130 115 Le _- — 

Iron and steel: , 
_ Tron ore, gross weight ._ __ _ _ thousand tons_ _ 3,684 - 3,664 3,776 3,360 33,380 

Metal: . 
Pig iron® ~.______________do.__~ 31,100 1,100 1,100 1,100 1,100 
Steel, crude®___-§___.....____do___~ 600 600 700 750 | 750 

Lead concentrate, Pb content®.__ _-_.§_-_§_____- 3,000 4,000 3,800 3,600 3,600 
Mercury. .____..____~—-— 76-pound flasks_ — 10,000 23,000 23,000 22,000 22,000 
Silver®_______. . _ _ thousand troy ounces_ — 120 120 120 120 120 
Zinc: . 

Concentrate, Zn content _____________~— 12,100 14,600 13,500 14,000 14,000 
Smelter ____-_____--__-__-------~- 31,200 35,000 35,700 34,500 35,000 

INDUSTRIAL MINERALS . . 

Barite, crude ___________-____-------- 110,000 88,000 60,000 60,000 60,000 
Cement, hydraulic® ______—_ thousand tons_ _ 4,800 5,500 36,096 36,460 6,500 

ays: — 
Bentonite _______________--------- 30,000 24,500 33,000 30,000 30,000 
Fuller's earth® __-.-_§_-_______--__--- 5,000 3,500 3,500 3,500 3,500 
Kaolin = ~~ 5 eee 17,000 8,000 13,000 14,200 14,000 

. Diatomite___________.~_.__-------~--- 4,500 1,600 2,600 4,000 4,000 
Gypsum and plaster® 4 ____ _ __ thousand tons_ _ 250 | 250 250 275 275 
Lime, hydraulic®______.____._.-_-do___~- 40 40 40 40 40 
Nitrogen, N content of ammonia _—____~—~_—~_- 131,500 146,300 150,000 150,000 150,000 
Phosphate rock_______— ——— thousand tons_ 893. 1,000 1,207 1,203 31,073 
Salt___-._.._-________-.--__~--do___~_ 150 175 168 190 200 
Sodium compounds: Caustic soda® _________-~ 700 700 700 700 700 
Strontium minerals: Celestite, gross weight® _ _ _ _ 5,400 5,400 5,400 5,400 5,400 

Sulfur, elemental®__ ___§_________-.-_-_- 15,000 20,000 20,000 20,000 20,000 

- MINERAL FUELS AND RELATED MATERIALS 

Gas, natural: 
' Gross____..____—.-mnillion cubic feet_ _ 3,173,000 3,223,000 3,543,000 3,440,000 3,400,000 
Marketed _________________-_do___~_ 1,427,000 1,545,000 1,560,000 1,590,000 1,600,000 

Natural gas plant liquids 
thousand 42-gallon barrels_ _ 91,500 118,950 122,275 122,000 125,000 

Petroleum: 
Crude __________>~-______-do__~_~- 240,900 233,508 234,095 ©234,000 234,000 

Refinery products: - 
Gasoline _______.._______do____ 12,045 12,045 13,000 ©13,000 13,000 . 
Kerosene and jet fuel _. ______do____ 4,745 4,745 5,500 ©5500 5,500 
Distillate fuel oil ____._____~~-do___~_ 52,925 52,925 *53,000 “53,000 53,000 
Residual fuel oil __________-do___~- 34,675 35,040 37,000 37,000 37,000 
Lubricants______..______-do____ 365 730 350 350 350 
Other____-_____________-do___~_ 40,515 52,560 37,500 37,500 37,500 
Refinery fuel and losses _______do___~_ 7,300 6,205 £9,000 9,000 9,000 

Total ______________-do___~ 152,570 164,250 155,350 155,350 155,350 
a 

®Estimated. Preliminary. ‘Revised. 
1Table includes data available through June 29, 1988. 
2In addition to the commodities listed, secondary aluminum, secondary lead, and secondary copper may be produced in 

small quantities; crude construction materials presumably are produced for local consumption, but output is not 
reported, and available information is inadequate to make reliable estimates of output levels. 

Reported figure. 
*Includes approximately 50,000 tons of plaster each year.
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| | COMMODITY REVIEW 

METALS built by a Japanese consortium led by Toyo — 

In midyear, a group composed of the ““Salt—In July, bids were invited from 
aoe da, tras awarded a consultancy oth both local and international companies for 

tract to advise the Algerian steel agency, an estimated oe Aw eon ce ou aon 
_ Entreprise Nationale de Siderurgie (Sider), le deposits Chott  ferouan ° a lake with 

on planning and purchasing decisions for high melinity is on a lateau near the 

the Bellara steelworks project. The 1.1- Tunisian border The volect was expected 
million-ton-per-year-capacity steel plant to b let d in t Prod h ) The § t 
project was expected to cost $1.5 billion to h © compreted in two phases. tne hrs 

$2 billion to build on a turnkey contract pnase’ would involve detailed studies of the 
basis. Several international companies sub- deposits, including construction of crystalli- 
mitted supply tenders for the project in zation ponds and drainage channels. P hase 
midyear, and the Canadian consultants 2 would involve detailed studies and instal- 
were expected to help Sider evaluate the lation of equipment f or a washing plant at 
bids. Construction of the steel plant was El Meghaier. A bagging plant would also be 
expected to get under way sometime in built as part of the second phase. An origi- 
1989, and was expected to take 4 years to ™ al feasibil ity study was completed on the 
complete. Two companies offered bids by project by Saltec Lavalin of Canada m 1985. 

yearend on the direct-reduction process for All bids were to have been submitted to 

the blast furnace plant. Kawasaki Steel Algeria's state agency; Entreprise Nation- | 
Corp. of Japan was offering the HYL proc- ale de Sel, by mid-October. No results of 
ess, and Voest-Alpine AG of the Federal the bidding were known at yearend. 
Republic of Germany was offering the 

| ‘Midrex process. | MINERAL FUELS 

Natural Gas.—Gross production of natu- 

INDUSTRIAL MINERALS ral gas was estimated at 3.4 trillion cubic 

Fertilizer Materials.—In August, interna- feet in 1987. Nearly one-half of this output 
tional and local companies were invited to 0F 1.6 trillion cubic feet was reinjected into 
prequalify for upgrading one of the ammo- petroleum reservoirs. Venting and flaring 

nium nitrate units at the Annaba fertilizer f natural gas was minimal and reported at 
complex. The new unit was to produce 2/9 billion cubic feet. About one-half of the 
nitrogen-phosphate-potash fertilizer (NPK). emaining natural gas production was ex- 
The unit was to rely on nitric acid, rather Ported. The European market was Algeria's 
than sulfuric acid, for dissolving the phos- Principle output with Italy and France each 
phate used in producing the NPK product. importing well over 300 billion cubic feet in 

The project called for the eventual conver- 1987. 
sion of two of the nitric acid units at the Petroleum.—£xploration.—In October, 
Annaba complex into NPK producers. The SONATRACH announced an oil discovery 
third nitric acid unit would continue to 1n the Erg region of Algeria, approximately 
produce approximately 850 tons per day of 200 miles east of Hassi Messaoud. No flow 

ammonium nitrate. There were technical rates were given, but the crude was describ- 
problems with using Algerian phosphate for ed as high quality. AGIP found oil in this 
the NPK production, and importing Tuni- area in 1986. AGIP extended its exploration 

sian phosphate as feedstock was being con- contract in early 1987, then finalized a new 
sidered. production-sharing contract with SONA- 

The Annaba ammonia plant, which was TRACH in December under the amended 

essentially completed in 1981, was finally petroleum code of 1986. AGIP’s original 
commissioned in midyear. Even though the agreement on the Erg permit was signed in 
plant has been in operation, technical prob- 1980. The discovery well was AGIP’s second 
lems have plagued the plant since its com- attempt in the 9,100-square-kilometer per- 
pletion. The M. W. Kellogg Co. of the mit. Crude was found at depths of 3,307 
United States had assisted the state fertil- meters and 3,387 meters. The site is rela- 
izer agency Asmidal in correcting the prob- tively close to existing petroleum infra- 
lems with plant operations. The plant, built structure at Hassi Messaoud, and nearby 
by Creusot Loire Entreprise Groupe Tech- the El-Borma crude pipeline of Tunisia; 
nip of France, was designed to use the therefore, infrastructure costs could be min- 
Kellogg process. Ammonia storage tanks, imized. CFP-Total also found oil in the
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Erg area but decided not to develop its find late 1970’s. The average production in 1987 

owing to the estimated infrastructure costs. was slightly over 13,000 barrels per day, ~ 

_ Depending on the findings of AGIP’s plan- approximately 2% of the country’s output. 

ned additional drilling at Erg, and final The Mereksen Field, in the Stah area, is one 

decision on development in the area, CFP- of the last in Algeria where foreign compa- 

| Total may reevaluate its decision. nies have production entitlements. The only 

Production.—In April, a new production- other foreign entitlements are held by | 

sharing agreement for the Mereksen Oil- Spain’s Hispanoil and Brazil’s Braspetro, 
field was signed between SONATRACH and both of which produced only at a rate of 

CFP-Total. The accord extends for 5 years several hundred barrels of oil per day in 

the 12-year agreement originally signed in 1987. Before 1980, CFP-Total also had enti- 

1975. With the signing of the renewed tlement in three other Algerian oilfields, a 
accord, CFP-Total was entitled to 49% of situation that was disrupted in 1980 by : 

~ the oil produced from the field until expira- disagreements between Algeria and France 

tion of the agreement in March 1992. CFP- over gas pricing. 
Total and SONATRACH were expected to | | / 

consider seriously installation of gas rein- Physical scientist, Division of International Minerals. 

jection equipment for Mereksen, which has 2Where necessary, values have been converted from 

been declining in annual production since Algerian dinars (DA) to US. dollars at the rate of 
its peak of 40,000 barrels per day in the



The Mineral Indust: The Mineral Industry of | 
Angola 

| By Thomas O. Glover! oo | 

During 1987, Angola continued its strug- tionale Elf Aquitaine (Elf) fields onshore. _ 
_ gle to improve its economic conditions. Reliable information on the mineral in- 

However, the country suffered from unsta- dustry of Angola remained difficult to 
___ ble prices of crude oil for the second consec- acquire owing to the constant upheaval 7 

utive year. The civil war continued to cause caused by the civil war. The few reports 
devastating social and economic problems that were available showed the industry 
throughout Angola. More than 50% of both deteriorating. Crude oil and diamonds re- 
the foreign debt and the national budget mained the only minerals of promise in an 
was related to military expenditures. otherwise diminishing economy. | | 

| The petroleum industry of Angola ac- Geologists from the Soviet Ministry of 
counted for more than 90% of total foreign Geology have produced a new map of Ango- 
exchange earnings. Cabinda Gulf Oil Co. la enabling them to evaluate the country’s 
(CABGOC), owned jointly by Chevron Oil geological structure and mineral deposits. 
Corp. (49%) and Sociedade Nacional de The map indicated that Angola had coal | 

| Combustiveis de Angola (SONANGOL) deposits that were previously unknown. 
(51%), produced approximately 70% of An- A rehabilitation program for the Ben- 
gola’s total crude oil production for the guela Railroad was arranged on April 16, 
year. 1987, by Angola, Mozambique, Zaire, and 

| The only other mineral important as a Zambia at an estimated cost of $280 
foreign exchange earner was diamond. Rav-_ million.2 No maintenance work had oc- , 
aged for years by civil war, diamond oper- curred since 1975. The east-west railroad, 
ations in Angola closed in 1986. Diamond 838 miles in length, runs from the coastal 
mining operations restarted in 1987 after port of Lobito across Angola to the Copper- 
Angola entered into new mining contracts belt in Zaire. The rehabilitation of the line 
with Roan Selection Trust (RST), Metaland was scheduled to be completed in 2 years. In 
Minerals Trading Corp. of India (MMTC), addition to the rehabilitation of the track- 

and Lonrho PLC of the United Kingdom. age, 12 diesel-electric locomotives were , 
Angola exported approximately 315,000 purchased from Brazil at a cost of $15.3 

barrels per day (bbl/d) of crude oil. Exports million. The Benguela railway, principally 
of crude were approximately 25% higher in owned by the Société Generale de Belgique, 
1987 compared with those of 1986. The was scheduled for new ownership that 
increased crude oil production came mostly would repair and operate the railway. Oper- 
from the development of Chevron’s fields ational safety and attacks by guerrilla 
offshore of Cabinda and the Société Na- forces were of prime concern. 

PRODUCTION AND TRADE 

In 1987, petroleum sales brought approx- and a considerable increase in production. 
imately $2.1 billion in revenue. This repre- Crude oil exports accounted for the major 
sents a 75% increase in revenues from those _ part of the country’s export revenue. 
of 1986 due to a small increase in oil prices The African Petroleum Producers Associ- 
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ation was formed in J anuary 1987 by eight lion barrels of crude oil to Portugal in late © 
African oil exporting countries, of which 1987 to pay interest as well as part of the 
Angola became a charter member. The principal on its 1986-87 debt to that country. | 
other members are Algeria, Benin, Camer- The amount totaled approximately $25 mil- — 
oon, Congo, Gabon, Libya, and Nigeria. The lion. Angola doubled its oil exports to Brazil 
members represent about 80% of total Afri- to approximately 20,000 bbl/d for which 

| can oil production of 5.2 million bbl/d in Brazil doubled its credit line to Angola. Due 
1987. | . to this action, Brazil became a principal 

Both CABGOC and Elf have predicted trading partner and investor in the Ango- 
large increases in oil production by 1990. lan private and public sectors. The bulk of 
Angola was expecting an approximate 50% Brazilian investment ($1 billion) in Angola 
increase compared with that of 1987, pro- was concentrated in the construction of the 

| jecting total production of more than Kapanda Dam. | : 
500,000 bbl/d by 1990. Angola’s mineral Angola’s principal sale of crude oil in | 
fuels reserves were 1.149 billion barrels of 1987 was to the United States. The 177,438- _ 
oil and 1.76 trillion cubic feet of natural gas bbl /d crude oil exports to the United States — 
by yearend. Of the 342,000-bbl/d production came from the Cabinda enclave, represent- 
in 1987, 68% came from the Cabinda en- ing 60% of Cabinda’s production and 3.8% 

- clave and 24% from Elf fields. | of the total crude oil imports to the United | 
Angola exported approximately 1.4 mil- States. | 

| | Table 1.—Angola: Production of mineral commodities! | 

Commodity? 198819841985 tng 1887 
Asphalt and bitumen, natural® ___ metric tons__: 25,000 25,000 25,000 25,000 25,000 
Cement, hydraulic® ________ thousand tons__ 220 350 350 350 | - 350 

Diamond: : . TT 
Gem®___________=_-_ thousand carats__ 175 "652 F464 240 180 
Industrial stones® ___________~-do____ | 259 250 250 10 10 

Total _________----_----do____ 1,034 —-*902 714 250 190 
Gas, natural:® 

Gross________ ~~ million cubic feet__ 55,000 55,000 55,000 55,000 55,000 
Marketable____.___-_________do____ 2,500 . 2,500 2,500 2,500 2,500 

Gypsum® ________________metric tons__ . _20,000 20,000 20,000 20,000 20,000 
Iron and steel: Steel, crude® _____.____do____ 10,000 10,000 10,000 10,000 10,000 

eum: 

“Crude ______ thousand 42-gallon barrels__ 58,400 73,000 89,060: 102,200 124,830 
| Refinery products® ___________-.do____ NA 10,000 10,000 10,000 10,000 

Salt®_____-___.___------metric tons__ 55,000 50,000 10,000 10,000 10,000 

®Estimated. Preliminary. "Revised. NA Not available. 
1Table includes data available through May 2, 1988. 
2In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and broken 

stone) presumably is produced for local consumption, but information is inadequate to make reliable estimates of output 
evels. 

| | COMMODITY REVIEW 

INDUSTRIAL MINERALS A considerable, but undisclosed, proportion 
of the diamonds being sold came from the Ravaged by 12 years of civil war, the RST workings. 

diamond industry of Angola showed signs of MMTC negotiated a long-term contract 
revival in 1987 after ceasing all operations with Endiama to purchase rough diamonds. 
in July 1986. Sabotage, hostage-taking, tum- State-owned MMTC has offered to purchase 
bling diamond prices, and the smuggling of up to 1 million carats per year from Angola, 
diamonds all contributed to the 1986 clos- which would amount to a total yearly pro- 

ing. In October 1986, RST signed a contract duction of the early 1980’s. The production 
with Empresa Nacional de Diamantes de was estimated to be 190,000 carats in 1987, 
Angola (Endiama) to mine in the rich Cuan- of which 95% was gem quality. MMTC has 
go alluvial deposits. Angola, now free of De also proposed that it provide technical and 
Beer’s Central Selling Organization, began financial assistance in mining and diamond 
sales of diamonds on a monthly basis in sorting. 
April 1987 at Luanda’s Banco Nacional.
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MINERAL FUELS block that produced approximately 5,000 | 

, . : _ bbl/d. The company was developing three | 

Angola’s crude oil production was esti- additional fields that were expected to bring 

| mated to be about 342,000 bbl/d in 1987, an total production to 35,000 to 40,000 bbl/d 

increase of 22% over that of 1986. Total within 2 years. Texaco had a 40% interest 
crude production was approximately 125 jin Block 2 and SONANGOL, 25%, whereas 

million barrels, resulting in estimated ex- (je. Francaise des Pétroles S.A. of France 

port earnings of $2.1 billion, which repre- and Braspetro of Brazil each had 17.5%. . 

sented a 75% increase in earnings com- AGIP was negotiating with Texaco on 

pared with those of 1986. purchasing 50% of its 40% holdings in 

An Italian oil-drilling platform, from the Block 2. Elsewhere in Angola, Texaco had a 

Italian firm Saipem S.p.A., arrived in Luan- 16.33% interest in an onshore area called 
da in October 1987. The platform, scheduled the FST Block. The FST Block was operated 
to operate in Soyo’s No. 1 offshore block, by Petrofina S.A. of Belgium with 32.67%, 
can operate at a water depth of 90 meters and SONANGOL with 51%. The FST Block 
and can drill in excess of 6,000 meters. The had 11 fields that produced approximately . 

platform was scheduled to drill the No. 2 30,000 bbl/d during the year. Another U-S. 
Safueiro well in Soyo’s No. 1 offshore block. company, Conoco Inc., was doing limited 

The oil exploration operations are to be exploration drilling. | 

conducted by Azienda Generali Italiana Pe- = Elf took delivery from Brasoil, a subsid- | 

troli S.p.A. (AGIP) of Italy for SONANGOL. iary of Petrobras International S.A., of the | 

, During the last quarter of 1987, Italy’s $26.7 million, 75,000-bbl/d PALP-2 process- 
AGIP was negotiating with Chevron to ing platform for its Palanca Oilfield. The 

: acquire a 9.8% interest in the oilfields platform was erected in 107 feet of water, 22 

operated at the offshore Cabinda enclave. miles offshore, and about 143 miles north of 

_ AGIP was selected by SONANGOL as the Luanda. | | 

potential partner for Chevron. Production The only petroleum refinery in Angola So 

of crude by Chevron at the Cabinda enclave was operated by Cia. de Pétroleos de An- | 

was approximately 270,000 bbl/d by year- gola. The refinery processing capacity | 

end. AGIP, with production operations in amounted to 1.5 million tons of crude annu- 

the Congo, would acquire 20% of Chevron’s ally. During 1987, the operation produced at | 

49% holdings with the other 51% held by or near capacity. oO 

SONANGOL. ——____— : 

Texaco Angola Prospeccéo e Pruducas 1Physical scientist, Division of International Minerals. 

(Teipac) S.A.R.L., operator of offshore Block —,,,WHers necessary, values have Peon tae a 
2, discovered two fields on its 1-million-acre __ the rate of Kz35.00=US$1.00 for 1987. |
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The Mi t e Mineral Industry of | 
A ti rgentina 

By Pablo Velasco! 

Argentina, the second largest country in data as of mid-1987 indicated that the re- 
Latin America, has considerable and well- bound in overall investment continued de- 
diversified natural resources and a particu- spite tight credit conditions during most of 
larly favorable geological setting for min- the year. The growing public-sector deficit 
ing. In the past 25 years, the Government and an expansionary monetary policy con- 
has directly or indirectly expended aconsid- tributed to a rebound in inflation in 1987, 
erable effort on exploration, generating the continuing a trend that began in mid-1986. 
discovery of a number of mineral deposits, In October, the Government proposed an 
most of them medium-size and polymetallic. economic adjustment package similar to the 
But no followup investments have been 1985 Austral Plan, including a wage and 
made to develop these deposits. Therefore, price freeze, a sharp increase in taxes, and 

the mining sector is one of the least devel- trade and financial reforms. _ 
oped sectors of the Argentine economy. The A demonopolization decree signed in No- 
mineral sector’s contribution to the gross vember would permit private mining com- 
domestic product (GDP) has ranged between panies to operate on public lands reserved 
0.3% and 0.4% per year. Mineral trade has _ for state-owned enterprises. 
been irregular and has remained negligible Argentine laws on foreign investment 
in terms of total exports. However, a num- were considered among the most open and 
ber of mining-related companies were ex- liberal in Latin America. In general, foreign 
panding and were expected to increase the investors enjoy all the rights and incentives 
output and trade income of Argentina in given to domestic investors. 
the near future. These included aluminum, In a major departure from previous policy 
Aluminios Argentinos S.A.I.C. (ALUAR); on foreign investment in petroleum, during 
coal, Yacimientos Carboniferos Fiscales 1985 the Government invited foreign oil 
(YCF); natural gas and crude oil, Yacimien- companies to participate in exploration con- 
tos Petroliferos Fiscales (YPF); iron ore and __ tracts in areas reserved for YPF. Additional 
phosphorus, Hierro Patagénico S.A. Minera areas were opened for a second round of 
(HIPASAM); gold and silver, Yacimientos bids in late 1986, and a third round Gnclud- 
Mineros de Agua de Dionisio (YMAD); sul- ing 30 new areas for exploration) was 
fur, La Casualidad; and manganese, Pozo launched in May 1987. In 1987, the United 
Nuevo. States and Argentine Governments agreed 

The US. interests in the mining sector of to reopen Overseas Private Investment 
Argentina remained small. The El Aguilar Corp. (OPIC) activities in the country. 
lead, zinc, and silver mine in Jujuy Prov- Government Policies and Programs.— 
ince, owned by St. Joe Minerals Corp. and The Secretariat of Mining on November 25 
considered as the most significant private officially transmitted a revised national 
mining venture in Argentina, was reported- mining code to the National Congress for 
ly up for sale after 58 years of uninterrupt- approval in an extraordinary session. The 
ed operation. aim of the new code was to give incentives 

Argentina’s economy registered moderate that would consolidate the mining industry, 
growth of just above 2% or less than one- dominated by small-scale operations, into 
half the level achieved in 1986. Available larger, more productive operations. Domes- 
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tic and foreign investment would be encour- versial among mine operators, owners of 
aged by eliminating the progressive tax on idle mines or unworked mining claims, and 
profits, which was more than 12%. Ac- some Provincial officials. Proponents claim- 
cording to officials who drafted the re- ed that the new mining code would attract 

| formed code, all the necessary rights for foreign investment. Government officials 
mining operations would be granted to the emphasized that Argentina must make full 
private sector as well as state monopoly use of its vast mineral resources to increase 
operations. exports and expand the economy. 

According to Government statistics, only The Secretary of Mining stated that a 
500 out of 30,000 registered mines in the plan was being drawn up with the Inter 
country were in production in 1987, and American Development Bank to stimulate 
only a few of them were making some the mineral industry, and that technical 
profit. The proposed reforms to the mining cooperation agreements were being devel- 
code were expected to rekindle mine devel- oped with France, the Federal Republic of 

opment. Owners of mining concessions Germany, and other countries. The Govern- 
would be required to demonstrate through ment’s objective was to achieve a positive 
exploration that their mineral deposits are mineral trade balance by the year 2000 by 
technically and economically feasible or the increasing metals production domestically 
concession would revert to the state. The and replacing a variety of mineral imports. 
proposed legislation continued to be contro- | 

| PRODUCTION | 

Despite market uncertainties, production cion), which included sand and gravel, gran- 
of metallic minerals decreased significantly ite, marble, and other building stones, were 
in the 1984-87 period: 12 metallic minerals sensitive to investment in construction and 
showed increases while only 3 had de- remained fairly depressed. Output of ce- 
creases. During this period, 24 industrial ment and construction stone began to in- 
minerals registered increases and 11 regis- crease in the later months of the year. 
tered decreases in production. The de- Marble and granite showed some promising 

| pressed international market affected deep- trends in foreign markets. YCF, the state- 
ly the tungsten and tin companies, which owned coal company, reported a 17% pro- 

: had high operating costs and relatively low duction increase in 1987. The production of 
ore grades. Production of industrial miner- crude oil and natural gas continued its 
als that were internationally traded showed downtrend, declining in 1987 to 156 million 
a sustained growth. Domestic demand re- barrels and almost 676 billion cubic feet, 
‘mained stagnant. respectively. 

Construction materials (rocas de aplica- 

Table 1.—Argentina: Production of mineral commodities! 

(Metric tons unless otherwise specified) 

METALS 

Aluminum: 
Primary ____..._________________ 132,800 137,821 139,947 150,700 155,000 
Secondary. ____.-_-_-----------_- 7,000 77.500 3,600 3,600 3,600 

Beryllium: Beryl concentrate: 
ross weight __.___________________ 24 ™72 31 50 40 

BeO content _.._____________-_-_~ 2 a 3 5 4 
Cadmium: Smelter __________________- 21 46 46 “AT 46 
Copper: Mine output, Cu content ___________ 318 223 391 317 300 

Gold: Mine output, Au content ___ troy ounces__— 24,660 22,120 28,357 30,350 30,000 
Iron and steel: 

Iron ore and concentrate: 
Gross weight _______ thousand tons__ 590 572 639 810 3762 

Metet omtent -------- noon 337 346 389 514 484 

Pig iron and sponge iron ______do____ 1,862 1,799 2,999 2,600 32.785 

See footnotes at end of table.
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Table 1.—Argentina: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 —-:1986 1987¢ 

METALS —Continued | 
Iron and steel —Continued 

Metal —Continued 

Ferroalloys, electric-furnace: 
Ferromanganese _____________ 25,004 23,976 23,663 19,782 20,000 
Ferrosilicomanganese ____— _____ 13,523 13,336 7,493 12,977 12,000 
Ferrosilicon ~_...___..-__-_~_ 15,454 19,932 18,790 22,979 22,000 
Other ___________-._______ 264 3,939 4,892 5,272 5,000 

Total__________-______~_ 54,245 61,183 ' §4,838 61,010 59,000 
Steel, crude _______ _ thousand tons__ 2,948 2,647 2,942 3,235 33.633 

Lead Semimanufactures* _________do____ 2,864 2,456 2,269 2,977 2,900 

Mine output, Pb content ______________ 31,684 28,542 28,582 28,868 328: B00 
etal: | 

Smelter, primary —————-_______-~-~- 15,200 16,300 15,088 €20,000 20,000 

Refined: . . 
Primary_ —..—_________-_-—~- 15,200 16,300 15,088 24,324 20,000 
Secondary _________________ 16,070 15,000 13,575 ©15,000 15,000 

Total___§.~.-____________ 31,270 31,300 28,663 39,324 35,000 
Manganese ore and concentrate: 

Gross weight _______-__-_-_-_------~- 6,926 75,888 7,276 9,886 10,000 
Mn content _____.__/_/-__________ ~~ 1,463 T1448 1,728 2,458 2,000 

Silver, mine output, Ag content 
Tin thousand troy ounces.._ 2,500 1,984 2,170 2,184 2,000 

Mine output, Sn content ______________ 291 274 451 379 350 
Metal, smelter _. _______-________--- 254 292 _ 185 365 350 

Tungsten, mine output, W content ________-- 41 87 17 20 20 
Uranium, mine output, UsOs content 
zi kilograms_ — 135,000 94,430 129,560 177,290 180,000 

inc: 
Mine output, Zn content _____..-----_- 36,586 34,909 35,713 39,540 37,000 

Metal: 
Smelter: 

Primary. _____—______--~~--- 30,000 27,725 30,377 29,123 30,000 
Secondary ___...____------- 2,000 2,200 2,500 3,000 4,500 

Total...» -_-_____-_- 32,000 29,925 32,877 32,123 34,500 

INDUSTRIAL MINERALS 

Asbestos. ___$_______ 1,240 1,093 1,244 1,697 1,000 
Barite __-____________ ee 61,094 44,170 55,753 58,617 58,000 
Boron materials, crude ___ __ _. _______—-_---- 113,123 142,800 158,252 191,871 160,000 

Cement, hydraulic___...__ — thousand tons_ — 5,623 5,120 4,646 5,535 6,310 

Ball clay (plastic clay), n.e.s ___.———do__~~ 1,853 1,870 1,595 1,580 1,580 
Bentonite __..._.__________.-~------ 135,569 125,703 147,065 146,191 145,000 
Foundry earth _________.___-~---~- 115,260 124,023 96,821 102,551 100,000 
Fuller’s earth (decolorizing clay) . ~~ 6,741 3,611 1,743 2,000 2,000 
Kaolin _~__~__~~_~§___ 145,098 90,545 73,802 117,378 100,000 
Laterite (aluminous) _________—_--~~-- 23,881 31,902 32,086 38,816 35,000 
Refractory __..____.______-~----~-- 73,352 70,250 38,388 72,185 70,000 
Other®_________________ 459,208 665,615 524,267 1,596,852 900,000 

Diatomite ___._._____________ 10,981 5,227 9,929 14,362 10,000 
Feldspar________.-._______------- 20,065 17,948 27,066 16,314 15,000 
Fluorspar —__—------~-------------- 28,985 23,157 30,612 39,076 30,000 
Graphite_____.._-_.._-__-~_----~-~- 20 15 32 40 35 
Gypeum, crude____~_~_-~________--_--~_. 578,188 566,943 460,816 462,195 460,000 
Lithium: Spodumene, amblygonite, gross weight _ 152 T25 85 184 100 
Mica: 
Sheet______-__---_-------~----_- 28 12 347 234 200 
Waste and scrap — . —---_------------ 285 278 374 323 300 

Nitrogen: N content of ammonia —_ ____~~-__- 57,500 49,300 64,900 &50,000 362.879 
Phosphates: Thomas slag® _ _ _________---- 600 500 500 228 110 
Pigments, mineral, natural: Ocher _ _—____— ~~ 853 757 4,020 1,027 1,100 
Precious and semiprecious stones: Amethyst 

kilograms_ — 26,000 NA NA NA NA 
Pumice and related volcanic materials _—_—_—-~- 68,624 54,257 44,350 22,957 25,000 

Salt: 
Rock ____________~-. thousand tons__ 1 1 1 1 1 
Solar_____-____-_-_.-.--_~_do___~_ 677 937 1,447 1,218 1,200 

Total ________________~-do____ 678 938 1,448 1,219 1,201 

See footnotes at end of table.
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Table 1.—Argentina: Production of mineral commodities: —Continued | 

. (Metric tons unless otherwise specified) 
ee 

Commodity” 1983 1984 1985 1986” 1987¢ 
eee eee OOO 

INDUSTRIAL MINERALS —Continued 

Sand and gravel: 
Sand: ; 

Construction ___.___ thousand tons__ 12,524 11,399 11,352 10,389 10,500 
Ferruginous-titaniferous ___________ —_ NA NA NA NA 

. Silica sand (glass sand) _ thousand tons__ 314 306 275 292 280 
Gravel_ ~~ -_______________do____ 5,878 4,301 3,745 5,552 5,000 

Stone: . 
Basalt _____________._____.do____ 2,894 73,354 3,020 2,802 2,900 
Calcareous: . . 

Calcite, nonoptical _._____________ 7,520 7,100 8,220 _ 9,687 7,500 
Calcium carbonate (chalk) __________ 8,325 8,585 12,629 13,448 13,000 
Dolomite____~_~_~ ~~~ ____ 239,496 211,270 397,146 254,966 300,000 
Limestone ~~~ ~~ thousand tons__ 12,318 11,167 10,064 10,166 ~~ 10,000 

e: 
Aragonite, broken______§________ 4,872 2,603 1,032 513 1,000 

. Onyx, in blocks and broken ____ _ __ 16,359 13,592 11,041 9,351 9,000 
Travertine, in blocks and broken_ __ — 5,686 4,447 6,007 4,423 5,000 
Unspecified, in blocks and broken __ _ 74,284 92,282 71,042 98,227  - 85,000 

Flagstone ____ $2 ~~ 80,508 41,180 61,425 53,943 60,000 
Granite: . . 

Inblocks ___$____.--__-._______ 41,554 25,359 32,948 30,424 31,000 
. Crushed __________ thousand tons__ 5,712 4,144 3,653 +» 3,757 3,600 

Quartz, crushed ______~§ ~~~ 81,615 96,420 81,213 68,002 70,000 
Quartzite, crushed_______ thousand tons__ 765 996 1,105 580 600 
Rhodochrosite _______-_.___________ 45 23 6 13 10 
Sandstone___§_$_-____~_____ 28 200 282 346 . 300 - 
Serpentine, crushed. $$$ ____§_-__§_____ 22,460 5,146 12,551 23,010 18,000 
Shell, marl __ ~~ ~~ 718,000 556,949 431,990 320,898 350,000 . 
Tuff and tufa__________ thousand tons__ 1,031 458 1,876 1,306 1,500 

. Strontium minerals: Celestite_._._.§_._._.______ 673 400 983 - 41,183. - 1,000 
Sulfates, natural: 7 

Aluminum (alum) _ ~~~ ~§_~§_~~ ~~ 12,983 11,583 _ 24,518 30,489 30,000 
Magnesium (epsomite) _______________ 828 T697 904 762 800 
Sodium (mirabilite) _...____.~________ 45,065 32,626 20,865 . 31,789 32,000 

Talc and related materials: , - 
Pyrophyllite _.___________________ 4,925 5,012 2,785 | 2,812 3,000 
Steatite _-____~ ~~ Le 1,387 © NA 280 ©8300 300 
Tale _~_~_- Le 23,379 22,774 15,944 22,353 20,000 

Total _. --_____- ~~ 29,691 27,786 19,009 T €95,465 23,300 
Vermiculite._._§_-_-.§ _-_- ~~~ 3,951 4,451 4,887 5,207 5,000 
Water, mineral-containing. _._§_$___________ 76,819 85,436 100,720 151,998 140,000 © 
Zeolite ___.._-_-_-_--_--------___- 60 90 103 120 110 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural____§_§_§_______ 2,912 994 3,235 3,702 33 500 
Coal, bituminous__________ thousand tons__ 486 509 400 450 $525 
Coke, all types, including breeze ______do____ 450 422 625 — 840 3700 
Gas, natural: 

Gross_______.._ million cubic feet__ 606,742 - 662,645 709,317 677,407 3675,482 
Marketed ________..________do____ 78,651 78,081 78,081 78,204 374,906 

Natural gas liquids: 
Butane______ thousand 42-gallon barrels__ 2,374 2,605 3,182 3,170 $3,306 
Propane ___________________do____ 3,193 3,497 2,996 3,080 34,967 

Total _.________________do____ 5,567 6,102 6,128 6,200 38,273 
Peat, agricultural (turba).__._-§_-§_§_§_§________ 3,726 2,308 3,917 3,166 3,500 
Petroleum: 

Crude _____~ thousand 42-gallon barrels__ 179,097 175,097 167,781 158,467 $156,284 

Refinery products: 
Gasoline ________________do____ 43,663 43,817 34,785 31,351 338,614 
Kerosene. _________.______do____ 4,095 3,549 3,449 3,675 32,506 
Jet fuel_ ________________do____ 4,852 5,143 4,685 5,028 35,865 

Distillate fuel oil ~~---~—~~~._do____ 56,342 57,265 48,801 51,429 354,187 
Residual fuel oi _.______=__do____ 43,285 38,448 17,485 21,447 331,733 

See footnotes at end of table.
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Table 1.—Argentina: Production of mineral commodities: —Continued _ 
(Metric tons unless otherwise specified) . 

MINERAL FUELS AND RELATED MATERIALS 
—Continued 

Petroleum —Continued 
_ Refinery products —Continued — 

Lubricants. thousand 42-gallon barrels__ 1,968 1,883 1,598 1792 2045 | 
- Other___--_-_________-~_do____ 7,145 8,565 10,417 16,148 33.971 

Refinery fuel and losses-------do---- 14,612, 11,766 48,082 25,387 *9,975 
: Total ____________-_-do____ 175,962 170,436 165,197 156,207 3153,146 

, ©Estimated. Preliminary. ‘Revised. NANotavailable. | | 
1Table includes data available through June 30, 1988. 
2In addition to the commodities listed, bismuth, carbon black, columbite, lime, natural gasoline, perlite, and potassium 

sulfate (kalinite) are or are believed to be produced, but output is not reported quantitatively, and available information. 
. is inadequate to make reliable estimates of output levels. 

3Reported figure. . 
*Hot-rolled semimanufactures only; excludes castings and cold-rolled semimanufactures produced fram imported hot- 

rolled semimanufactures. . . 
5Includes plastic, semiplastic, and/or ferruginous clays used totally in the manufacture of portland cement. 
®Thomas slag production was estimated from the Thomas crude steel reported in La Siderurgia Argentina’s annual 

publication and from reports published by the Instituto Argentino de Siderurgia. 

| | | | TRADE | 

. Official reports for 1984-87 showed that $565 million in 1985 to $746 million in 1986 
the value of exported minerals, mineral- and 1987. In 1987, mineral imports account- 

related products, and metals amounted to ed for almost 20% of the total. 
$130 million? or an average of $32.5 million Asbestos, kaolin, magnesium, and sulfur, 
per year. The principal mineral exports among industrial minerals, accounted for 
during that period were mainly bentonite, 79% of the total mineral imports for the 4- 
borates, portland cement, granite, gypsum, year period. Imports of metallic mimerals 
lead, and zinc. These accounted for the comprised mostly iron ore, manganese, and 
major part of the value of the mineral other minerals used in steelmaking. In 
exports. There was a significant diversifica- 1987, $147 million was spent on calcined 

: tion in mineral exports: 54 different miner- alumina (for the manufacture of aluminum) 
_ als were exported in 1984, 71 in 1985, and 67 and on sodium carbonate. Imports of pig- 

| in 1986 and 1987. Brazil remained the single ments were valued at $20 million compris- 
largest importer of Argentine minerals ing mostly titanium dioxide. 
throughout the period, accounting for ap- The export value of crude oil and refinery 
proximately 53% of the total. Other impor- products in 1987 decreased 31% to $104 
tant mineral markets included the United million. Imports of natural gas were down _ 
States, Japan, Eastern Europe, and the to 75 billion cubic feet. Imports of coal from 
U.S.S.R. Argentine minerals found it hard the United States and other countries in- 
to compete outside Latin America because creased 8% to 1.2 million tons. Argentina 
of the heavy costs of ocean freight. produced and exported electrical cable with 

| The Secretariat of Mining and the Na- the copper that it bought from Chile and 
tional Institute of Statistics and Census Brazil. It exported aluminum products de- 
traditionally group together import figures rived from Australian alumina. It also ex- 
for minerals and basic manufactures deriv- ported steel and seamless pipe manufac- 
ed from mineral substances. During 1984- tured with iron and manganese from Brazil 
87, the values for these commodities varied and Peru. 
significantly, from $825 million in 1984 to
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Table 2.—Argentina: Exports of mineral commodities? 
(Metric tons unless otherwise specified) 

. . Destinations, 1986 

Commodity | 1985* 1986 : « 
- United Other (principal) 

METALS 

Aluminum: 
Oxides and hydroxides _________ 4 1 -~— Mainly to Uruguay. 
Metal including alloys: 

Unwrought_ ___~§__~________ 98,065 74,000 23,007 Japan 35,425; Netherlands 8,275. 
Semimanufactures _________ 8,444 13,469 6,010 Netherlands 5,196; Japan 1,106. 

Beryllium: Ore and concentrate ______ 31 _- 
_ Chromium: Oxides and hydroxides __ _ _ _- 13 _. Mainly to Chile. 
Copper: Metal including alloys: 

| Unwrought ___ value, thousands. _ . $T $4 --— Greece $2; Chile $1; Uruguay $1. 
Semimanufactures_—__________ 1,764 3,144 2,961 Canada 100; Uruguay 41. 

Iron and steel: 
Iron ore and concentrate excluding 

roasted pyrite ~____________ 2 —_ 
Metal: 

: Scrap __-___-__-~________ _- 9 -~  AlltoBrazil. 
. Pig iron, cast iron, related mate- 

Tials____-~-_-_--_____- 602 45 _-. Chile 25; Uruguay 20. 
Ferroalloys__—__._.__.____ _ 9,741 9,840 553 Japan 9,039; United Kingdom 

' Steel, primary forms __ ______ 295,089 369,796 a China 275,188; India 62,166; Italy 

Semimanufactures: . 
Bars, rods, angles, shapes, sec- . 
tions_____.-_______ 382,012 = § 249,578 21,163 China 136,437; Chile 33,578. 

Universals, plates, sheets __ 187,450 315,539 112,482 Thailand 54,257; Japan 38,427. 
Hoop and strip _________ 28 178 ~— Uruguay 170; Chile 8. 
Rails and accessories _____ |. 64 NA 
Wire _______--.~.-___ 8,135 3,795 713 Cuba 1,842; Paraguay 412. 
Tubes, pipes, fittings ____ = 241,757 228,217 28,022 China 73,369; U.S.S.R. 68,951. 

Lead Castings and forgings, rough 12 196 155 Bolivia 30; Uruguay 11. 

Ore and concentrate_____._..____ 19,854 17,080 _- Brazil 10,400; France 3,501; 
Belgium-Luxembourg 3,179. 

Oxides ______~______ i ___ 8 83 - . Uruguay 82; Paraguay 1. 
Metal including alloys: 

Unwrought___§_§_§_________ -- 50 _- All to Uruguay. 
Semimanufactures _________ 2 1 '_. All to Paraguay. 

Viagnesium: Metal including alloys: 
nwrought ___ $$ 16 — _- 

Semimanufactures 
value, thousands_ _ $2 __ 

Nickel: Metal including alloys, semi- 
manufactures ____§_§__________ -- 1 a NA. . 

?latinum-group metals: Metals including . 
alloys, unwrought and partly wrought, 
platinum _____ value, thousands__ _— $1 __ All to Paraguay. 

Silver: Metal including alloys, unwrought 
yond Partly wrought — -———-—do_-—— $9 _- 

Ore and concentrate___________ 703 3 -- All to Paraguay. 
Metal including alloys, semimanu- 

factures ~~~ 1 1 _- Alito Uruguay. 
Tungsten: Metal including alloys, all . 
Daa --_~_—~—~ value, thousands_ — a $11 $11 
inc: 
Ore and concentrate___________ 7,761 7,602 -- All to Brazil. 
Oxides __ _-_______ 92 341 -— Cuba 209; Brazil 75; Chile 55. 
Metal including alloys: 

Unwrought.__§_§__________ 8,900 762 ~—  dapan 702; Uruguay 60. 
Oth Semimanufactures _________ 5 11 _~— Bolivia 7; Uruguay 4. 

er: 
Ores and concentrates__________ 31 50 50 
Ashes and residues____§________ 20 _- 
Base metals including alloys, all 

forms _____ value, thousands_ _ $315 $13 _. Mexico & Nicaragua $2; Uru- 
guay $2. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete _-- _- 62 _.  Allto Uruguay. 
Grinding and polishing wheels and 

stones ____§______________ 1 4 -— Brazil 2; Peru 1. 
Asbestos, crude ________________ 23 15 --  Allto Uruguay. 
Barite and witherite_____________ 17 530 _- Bolivia 510; Uruguay 20. 

See footnotes at end of table.
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Table 2.—Argentina: Exports of mineral commodities! —Continued 

. (Metric tons unless otherwise specified) 

Destinations, 1986 

Commodity 1985° 1986 : 
United Other (principal) 

| INDUSTRIAL MINERALS —Continued | 

| Boron materials: | 
Crude natural borates... 7,412 12,682 — Brazil 12,376; Uruguay 306. 
Oxides and acids _______.____~ 4,434 6,912 _— Brazil 5,857; Netherlands 332; 

. Republic of South Africa 180. 
Cement_—__-__-~----~__----~- 85,925 48,727 _. Chile 14,479; Bolivia 12,488; 

India 10,625. 
Chalk. __._-__~-__---___-__-_ 15 _— 
Clays, crude_.___-__-~__---_~~- 14,512 19,310 __ Brazil 12,791; Venezuela 3,000; 

Chile 1,890. 
Diatomite and other infusorial earth _ _ — 44 42 -- All to Uruguay. 
Feldspar, fluorspar, related materials: 

Unspenitied 7227722777777 777 “ 3B Chile 73; Urugua: nspecified _. __...-._. -___ __ ile 73; 20. 
Fertilizer materials: Manufactured: y 

Ammonia ___~~__-~~~___--_~ 195 397 -- Uruguay 393; Peru 3; Paraguay 

Nitrogenous_._.._._____._- 12,527 3,279 _- Uruguay 8,185; Bolivia 49; Para- 
guay 45. | 

Phosphatic _____._____._-_~- _- 20 _. All to Brazil. 
Potassic ___-_.____-__-__-_-~- 50 6 _— All to Bolivia. . 
Unspecified and mixed ________~ 103 940 _. Bolivia 910; Brazil 30. 

Graphite, natural _____-____-__- 12 —_ 
Gypsum and plaster ___________-~ - 8,676 10,065 _. Paraguay 9,034; Uruguay 1,025; 
' Ecuador 5. 
Lime __~_____~-~~~--_~~----~- 3,883 8,216 _- Chile 7,805; Bolivia 338; Guyana 

Magnesite, crude______________-_ __ 26 __ Chile 25; Bolivia 1. 
Mica: Crude including splittings and 

waste _._.~___.________-_--- 18 43 _. Chile 17; Paraguay 12; Cuba 11. 
Pigments, mineral: Iron oxides and . 

ydroxides, processed_ ________-~~- 132 121 _- Urugua, y ay 78; Colombia 22; Bo- 
via 9. 

Precious and semiprecious stones other . 
than diamond, natural 

. value, thousands__ $180 $152 $3 West Germany $96; Japan $21; 
Hong Kong $19. 

Salt and brine. ___.__._.------- 1,718 12,738 _- Brazil 9,000; Paraguay 3,368; 
. Uruguay 370. 

Sodium compounds, n.e.s.: 
. Carbonate, manufactured_ _ — ~~ _~~- 25 100. _.  Allto Paraguay. — 

Sulfate, manufactured ___.___-~ 140 _- 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked ——_ ~~ 3,113 2,406 126 Japan 1,247; italy 471; Spain 277. 
Worked __________--_--- 753 1,940 (1,107 New Zealand 268; Canada 164. 

Dolomite, chiefly refractory-grade ~~ 1,008 473 _- All to Chile. 
Gravel and crusted rock _~_______— 42 13 — Paraguay 8; Uruguay 5. 
Quartz and quartzite. _.______-~- 12 2 _- All to Paraguay. 

5 Sand other than metal-bearing ---- | 20 _.  Allto Uruguay. 

" Elemental, crude including native and 
byproduct ____._________-- 353 41 _. Paraguay 30; Uruguay 11. 

Sulfuric acid... -- 278 2,955 2,950 _ Bolivia 5. 
pale, steatite, soapstone, pyrophyllite —— 51 98 _- Chile 95; Paraguay 3. 

er: 
Crude. ____.~~--_-___----- 1,832 9,375 _. All toBrazil. 
Slag and dross, not metal-bearing _ — — 150 86 _— France 76; West Germany 10. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _ _ ~~ _ ~~ 676 513 _- Chile 410; Brazil 75; Paraguay 

Carbon black ___-_---_.-----_- 169,825 158,056 __ Brazil 67,022; U.S.S.R. 52,831; 
Iran 26,813. 

Coal: All grades excluding briquets _ _ — — ?) 3 _.  Allto Uruguay. 
Coke and semicoke __—__..-_.---~- 54,654 82,707 _.  Belgium-Luxembourg 61,278; 

Netherlands 21,427; Uruguay 

Peat including briquets and litter _ — _ ~~ -- 13 _- All to Uruguay. 

See footnotes at end of table.
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Table 2.—Argentina: Exports of mineral commodities! —Continued 
: (Metric tons unless otherwise specified) | | 

| _ Destinations, 1986 | 
.Commodi 1985* 1986 : 

mmodty | States Other (principal) | 

MATERIALS —Continued | _ 

Petroleum: . | | 
Crude_ thousand 42-gallon barrels__ 2,926 948 432 Uruguay 363; Paraguay 153. 
Refinery products: 

' Liquefied petroleum gas . 
do_ —__ 264 234 _. Paraguay 200; Brazil 34. 

Gasoline, motor ____— do. __ 3,249 674 6 Brazil ere Uruguay 135; Para-- 
guay 108. 

Mineral jelly and wax __do____ 52 55 _— Chile 29; Peru 20; Uruguay 4. 
Kerosene and jet fuel._cdo.__._  . 522 149 — Paraguay 76; Brazil 73. 
Distillate fuel oil _.___do____ 4,644 | 1,320 *) | Paraguay 850; Brazil 446; - 

Lubricants d 16 81 2 Uruguay 56;P 19 | ubricants ____._.__do._._ | ruguay 55; Paraguay 19. 
| Residual fuel oil_______do____ 12,496 4,743 4,710 Paraguay 20; Japan 7. 

Bitumen and other residues * 
do. __ 67 73 _— Paraguay 46; Chile 25; Bolivia 6. 

Bituminous mixtures__—do_ —— — 8 3 _— Mainly to Paraguay. 
Petroleum coke _____—do____ 1,208 555 101 Netherlands 172; Canada 169; 

_— . . Denmark 110. , 

| "Revised. NA Not available. | oe | 
1Table prepared by H. D. Willis. 

: 2Less than 1/2 unit. | . 

| Table 3.—Argentina: Imports of mineral commodities! 

(Metric tons unless otherwise specified) . 

Sources, 1986 

Commodity 1985 1986 : _ 
. . United Other (principal) _ 

Alkali and rare-earth metals. ___—__ 15 21 9 France 6; Brazil 5. . 

Ore and concentrate ______.___— 23,665 25,739 —- China 17,200; Brazil 7,965; Italy 

Oxides and hydroxides _.__.____ 303,303 356,839 700 Australia 348,924; Brazil 9,7 51; 
Belgium-Luxembourg 906. 

Metal including alloys: . 
Unwrought_____..______ 16 11 (7) Mainly from Brazil. 
Semimanufactures ________~— 816 1,108 72 Italy 269; Brazil 235; France 135. 

Antimony: Oxides*______§ $$ _____ -- 1 NA NA. 
Cadmium: Oxides and hydroxides® __ __ 33 64 NA NA. © 
Chromium: 

Ore and concentrate_________-__ 18,281 15,572 _— Republic of South Africa 13,568; 
Cuba 2,004. 

Oxides and hydroxides 
value, thousands_ — _- $1 $1 

Cobalt: Oxides and hydroxides _ __ _ — _ — 11 11 7 Belgium-Luxembourg 4. 
Columbium and tantalum: Metal includ- 

ing alloys, all forms, tantalum 
value, thousands_ _ $40 $22 $12 West Germany $10. 

Copper: 
Oxides and hydroxides*____._____ 4 1 NA NA. 
Metal including alloys: 

Scrap __._~~ 0 37 80 _- All from Chile. 
Unwrought___.-~__.______ 28,053 48,222 4 Chile 45,732; Peru 2,455; Canada 

Semimanufactures _________ 902 1,042 102 Japan 385; West Germany 248; 
Brazil 171. 

Iron and steel: 
Iron ore and concentrate: 

Excluding roasted pyrite 
; thousand tons__ 2,455 3,128 _— Brazil 2,909; Peru 273. 

M pT roasted. ---------_- — 5,567 _ All from Brazil. 
etal: 
Scrap ____-.--_________ 645 1,068 a Brazil 751; Japan 148; West Ger- 

many 86. 
Pig iron, cast iron, related mate- 
rials. _~§ ~~ _____ 32,947 1,470 819 Brazil 382; Canada 128. 

See footnotes at end of table.
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Table 3.—Argentina: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Commodit 1985 1986 : 
y United Other (principal) 

METALS —Continued | , 
Iron and steel —Continued , 

Metal —Continued 

Ferroalloys: - 
Ferromanganese____ ___._ 2,272 1,302 — Brazil 768; Republic of South 

Africa 356; Sweden 160. 
- Unspecified... ____ 2,422 2,536 113 Republic of South Africa 755; 

Brazil 660; Netherlands 350. 
Steel, primary forms —_______ 323,350 421,094 2 Italy 323,37 0; Japan 81,459; Bra- 

Semimanufactures: | — 
Bars, rods, angles, shapes, sec- 
tions... ~~~ 15,837 17,277 172 Uruguay 6,556; Belgium-Lux- 

embourg 4,451; Brazil 2,617. 
Universals, plates, sheets __ 96,216 97,045 8,548 Brazil 24,288; Spain 12,762; West 

Germany 12,275. 
Hoop and strip _________ 2,937 4,153 261 Belgium-Luxembourg 1,566; Bra- 

. zil 570; West Germany 382. 
Rails and accessories ___ __ 356 437 85  Belgium-Luxembourg 195; West 

Germany 112. 
. Wire _______________ 3,264 4,528 20 Urugua y 3,133; Brazil 568; Japan 

Tubes, pipes, fittings _____ 117,784 8,290 334 J apan a! 30; Sweden 1,777; Bra- 

Castings and forgings, rough 85 33 3 Brazil 15; West Germany 9; 
Spain 4. 

Lead: , 
_ Oxides LL 120 —_ 

Metal including alloys: 
Unwrought.._ ~~~ (?) 10 _. All from Belgium-Luxembourg. 
Semimanufactures ________— 22 3 _— Bolivia 2; West Germany 1. 

Lithium: Oxides and hydroxides® ----- 36 170 NA NA. | 
Magnesium: Metal including alloys: 

nwrought __._____________ 268 840 398 Norway 258; Italy 150. 
Semimanufactures________~_~~ 11 63 61 West Germany 2. 

Manganese: 
Ore and concentrate ___________ 64,000 50,578 . 83 Brazil 50,426; Belgium-Luxem- . 

u . 
Oxides .- ~~ _-_-___i_______-_ 499 790 21 Brazil 614; Belgium-Luxembourg 

, L2t, Republic of South Africa 

Mercury __.____— 76-pound flasks_ _ 1,334 6,150 406 Spain 4,786; Mexico 754. 
Molybdenum: Metal including alloys, all 

forms ___~.________________ 2 5 3 =F rrance 1. . 
Nickel: 
Matte and speiss __ ___________ 1 29 _-— All from Cuba. 
Oxides and hydroxides* __.__._.____ 27 110 NA NA. 
Metal including alloys: 

Unwrought. _ -__-§ _-§______ 329 538 310 Norway 114; Canada 38. 
Semimanufactures ________- 175 150 18 West Germany 68; Netherlands 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought, 
platinum ____- value, thousands. - $511 $532 _. Spain $385; West Germany $94; 

Canada $45. 
Silver: Metal including alloys, unwrought 

and partly wrought _______do____ $2,699 $2,924 $19 Peru $2,288; Belgium-Luxem- 
bourg $485; West Germany 
$116. 

Tin: 
Ore and concentrate ______.____ -- 131 _. Mainly from Bolivia. 
Metal including alloys: 

Unwrought_ ____~_~________ 469 1,344 (7) Brazil | B56; Bolivia 68; Nether- 

Semimanufactures _________ 8 15 13 West Germany 1; Republic of 
orea 1. 

Titanium: Oxides__...___..--~—- 543 1,037 14 Belgium-Luxembourg 331; West 
Germany 325; Netherlands 

Tungsten: 
Ore and concentrate _ ~~~ 21 10 -- All from Bolivia. 

gin including alloys, all forms ~~ — 19 30 3 West Germany 25; Brazil 1. 
c: 
Oxides __ ~~~ -_____- 80 35 4 Uruguay 28; West Germany 3. 
Metal including alloys: 

Unwrought_ _____________ 60 4,457 _.~ Peru 2,939; Netherlands 769; 
Mexico 749. 

Semimanufactures __...__— _ 62 77 (*) = Mainly from Mexico. 

See footnotes at end of table.
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Table 3.—Argentina: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

a . Sources, 1986 
Commodi 1985 1986 : 

Y United Other (principal) 

METALS —Continued =. . 

Other: 
Ores and concentrates. ___._____ 860 2,541 3 Republic of South Africa 2,001; 

livia 390. 
Oxides and hydroxides ________— 38 57 5 West Germany 33; Italy 6. 
Base metals including alloys, all oo 

forms ____—_~~_-_______- 231 234 120 Republic of South Africa 32; | 
eru 30. 

INDUSTRIAL MINERALS 

Abrasives n.e.s.: . 
Natural: Corundum, emery, pumice, 

ete Le 109 185 185 
Artificial: Corundum —_________ 4,196 6,931 35 _—_— Brazil 6,387; West Germany 250; 

France 228. 
Dust and powder of precious and semi- , 

precious stones 
_ value, thousands_ — $429 $558 . $537 Belgium-Luxembourg $21. 

Grinding and polishing wheels and 
stones _______ ~~~ 111 -188 5 Italy 88; Brazil 45; West Ger- 

many 45. 
Asbestos, crude ____....________ 5,863 12,701 121 Canada 4,788; Brazil 4,741; Re- 

public of South Africa 2,790. 
Barite and witherite___......__- 1,404 259 36 Bolivia 219; Belgium-Luxem- 

urg 10. . 
Boron materials: Oxides and acids —___~_— 19 _- 
Bromine? ____.____ ss 20 19 NA NA. . 
Cement_______-. 2.2 Le 738 1,048 — France 652; Netherlands 183; | 

Yugoslavia 155. 
Chalk. _____~__~ ~~ 2 _. All from West Germany. 
Clays, crude______.__..._____— 16,710 25,056 15,818 Brazil 8,732; Netherlands 299. 
Cryolite and chiolite___..._______ 3 11 -- Denmark 10; Belgium-Luxem- 

urg 1. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ __ $2 $2 

Industrial stones ______ do. __ $382 $375 $109 Belgium-Luxembourg $226; 
. Switzerland $34. 

Diatomite and other infusorial earth _ _ _ 2,033 2,300 116 Mexico 1,618; Chile 560. 
Feldspar, fluorspar, related materials __ 1,000 — 
Fertilizer materials: 

Crude, mes ~~ _~_-§ ~~ Ct 5 15 _~— Brazil 14; France 1. 
Manufactured: 

Nitrogenous _____________ 180,552 49,165 17,574 Bulgaria 12,998; Venezuela 

Phosphatic____.....-.__-— 36,983 29,348 10,074 Israel 15,523; Urugus 3,480. 
Potassic_ $2.2 9,991 19,518 11,746 _—_Israel 4,980; Brazi adil, 
Unspecified and mixed_______ 52,312 93,894 85,057 Brazil 5,835; Chile 2,440. 

Graphite, natural ______________ 183 392 49 Brazil 207; West Germany 81. 
Gypsum and plaster ____________ _ 9 11 5 Italy 3; Japan 3. 
Iodine?____________________ 19 20 NA _ NA. . 
Lime ____________~~~ -~ 105 —— All from Uruguay. 
Magnesite, crude____§ _§_.__________ 19,926 15,812 60 Brazil 9,110; Mexico 5,963; Italy 

Me ad cl li d 46 2 2 e including splittings and waste _ 
Worked including agglomerated split- 

tings _. $$ ~~ LL 10 6 2 Spain 2; France 1. 
Nitrates, crude __________§_§______ 2,210 2,575 _. __ All from Chile. 
Pigments, mineral: Iron oxides and 

ydroxides, processed___________ 74 68 46 West Germany 13; Belgium- 
Luxembourg 9. 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands__ $17 $44 $18 Brazil $26. 
Synthetic ____________do____ $49 $8 $8 

Pyrite, unroasted_ _____________- 25 3 _— All from West Germany. 
Salt and brine.___$_§___§_________ 20 44 10 West Germany 18; Belgium- 

Luxembourg 12. 

See footnotes at end of table.
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Table 3.—Argentina: Imports of mineral commodities’ —Continued 

| (Metric tons unless otherwise specified) 

re
 

. Sources, 1986 

. Commodi SS 1985 1986 : 
Y | United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Sodium compounds, n.e.s.: | 

Carbonate, natural and manufactured 124,116 197,847 84,882 Belgium-Luxembourg 82,465; Ro- 
mania 20,813. 

Sulfate, natural and manufactured® _ 2,794 4,396 NA NA. 

Stone, sand and gravel: 
Dimension stone: . 

Crude and partly worked —_ ~~ - 519 3,347 -- Brazil il 3,174; Uruguay 111; Italy 

Worked_______-_---_--- 109 B15 __ Spain 278; Italy 195; Uruguay 72. 
Dolomite, chiefly refractory-grade __ 536 463 _. Brazil 412; Spain 50; Italy 1. 

Gravel and crushed rock _———-~.-- 11,810 71,415 __ Uruguay 52,393; Paragua 

. . 18,000; Belgium-Lusembourg 

Quartz and quartzite. ____.----- 242 127 __ Sweden 51; Belgium-Luxem- 
bourg 42; West Germany 34. 

Sand other than metal-bearing 
Sulfur: value, thousands_ — $1,084 $627 $92 Uruguay $392; Brazil $142. 

Elemental: . 
Crude including native and 
byproduct eee eee ee 35,473 110,571 11,979 Canada 98,592. 

Colloidal, precipitated, sublimed — 39 23 21 West Germany 2. 

Sulfuric acid_ _ _ —___.—-_--~---- 2,496 5,174 _- Uruguay 5,17 ; Italy 1. . 

Talc, steatite, soapstone, pyrophyllite — — 451 382 14 China 224; Uruguay 60; Brazil 

Other: | | | | 

Crude________-----~-—------ 3,886 5,609 436 Brazil 2,616; Republic of South 
Africa 877; West Germany 

Slag and dross, not metal-bearing - — ~ 505 365 __ Brazil 340; Uruguay 20. 

MINERAL FUELS AND RELATED 
MATERIALS 

. 

Asphalt and bitumen, natural — — ~~ -—- 87 133 133 

Carbon black ___.—------~------ 1,149 767 219 Belgium-Luxembourg 330; West 
Germany 112. 

Coal: oO 
Anthracite and bituminous excluding 

briquets __ _ _ _____--------- 763,838 1,091,564 107,552 Poland 289,342; Australia 65,034. 

Lignite including briquets ———-—--- . 100 100 100 

Coke and semicoke. ___-_------ 2 -- 

Gas, natural_ ___~— million cubic feet_ — 78,080 78,204 -- All from Bolivia. 

Peat excluding briquets® _____~—--- 6 20 NA NA. 

Petroleum: 
. . 

Crude______— _42-gallon barrels_ — 7 7 7 

Ret usted potrol ique troleum 
q mw ee do. —_— 208,406 12 12 

Gasoline ________—~—do___~- 833 6,621 1,479 Netherlands 4,471; West Ger- 
many 442. 

Mineral jelly and wax ——do_ ~~~ 4,407 6,390 1,629 Brazil 3 054; Spain 929. 

Kerosene and jet fuel_ _ _do_ — —— 390,670 39 39 

Lubricants ________—do___-~ 51,859 28,553 18,459 Weat Germany 4,361; Japan 

Bituminous mixtures_._ _do_— _— 127 61 __ All from West Germany. 
Petroleum coke ——————do__ ~~ 33 28 28 

a 

TRevised. NA Not available. 
1Table prepared by H. D. Willis. 
2Less than 1/2 unit. 
SEstadistica Minera de la Republica Argentina, 1987. 

COMMODITY REVIEW 

METALS with Alcoa of Australia. Petroleum coke for 

. , its carbon anodes comes from the domestic 

Aluminum.—ALUAR’s refinery in Puer- refinery in Ensenada, where quality is re- 

to Madryn, Chubut Province, is 52.1% own- ported to be very high: only 0.4 parts per 

ed by the state and 47.9% by private inves- million of sulfur. ALU AR also receives 

tors. ALUAR receives 320,000 tons ofalumi- asphalt for its carbon anodes from the 

- na per year as part of a 20-year contract Federal Republic of Germany.
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Since 1975, the Argentine aluminum in- average of 0.2 ounce per ton of gold, 3.2 
dustry has been vertically integrated, from ounces per ton of silver, and 10% manga- 
the production of primary aluminum to nese. The owner of the mining district, 
aluminum mill products. ALUAR’s refinery YMAD, is a state enterprise controlled by 
came on-stream that year with a production the Provincial governments of Catamarca / 
capacity of 140,000 tons per year. In 1986, and Tucuman. The district, in addition to 
capacity was expanded to 150,000 tons per Farallon Negro, includes the Bajo de la | 
year. ALUAR provided all aluminum ingots Alumbrera copper-gold-silver-molybdenum 
to the domestic industry, and it was invest- deposit and the Alto de la Blenda lead-zinc- 
ing $60 million to expand production to silver deposit. Several foreign countries 
165,000 tons per year by 1989. With the have assisted YMAD in evaluating ore re- 
purchase of Kicsa from Kaiser Aluminum ‘serves via grants or concessionary loans. 
Co. and the association with Camea S.A. The Japanese International Cooperation 
and Filpa S.A., Argentina became a net Agency WJICA) through a $1.5 million grant exporter of aluminum ingots and aluminum 2ssisted YMAD in the exploration of the 
products. In 1987, ALUAR produced 155,000 Alto de La Blenda deposit. That deposit, 
tons of aluminum, 50% of which was con- Under development, is only 31 miles from 
sumed domestically and 50% was exported. the Farallon Negro Mine, but it has differ- 
ALUAR has shifted part of its electric ent ore composed of a lead-zinc sulfide with 

energy requirements from hydroelectric to higher silver values. Reserves found in this 
thermal power generated by its own gas “feposit reportedly are sufficient for several 
turbines. This has reduced its consumption YTS Ol operation. | 
of electricity generated by the Futaleufu YMAD built a 9,000-square-meter heap- 
powerplant from 90% to 63% of the total. leaching pad at the Farallon Negro Mine to Copper.—The Provincial government of Process low-grade ores, previously discarded 
Mendoza was planning to auction the Para- 2° waste, at a rate of 4,500 tons per month. 

millos Sur copper-gold-molybdenum deposit és sts show that recovery rates would be 
75 kilometers north of the city of Mendoza. % for gold and 20% for silver after 30° : 
The prospect consists of nine mining conces- days of leaching. This facility provided 
sions of 100 hectares each. about rl oh the total gold and silver 

The Paramillos Sur deposit, owned by the Production of the mine. . 
Provincial government, is a disseminated dewentnny oe a ‘the brere, po vm etatiic 
porphyry copper about 100 meters below allon Negro and has an esti n ted 340 “ib the surface, partly covered by alluvial sedi- lion tone (on the basis of * cutoff de f 
ments and leached rocks. It was discovered 9 9, copper) of sulfide ore with an aver ze 
in 1964-68 by the United Nations Revolving of 0.49% copper, 0.007% molybdenum, and | 
Fund for Natural Resources and the P Tovin- 0.52 gram of gold per ton. Feasibility studies cial government under the Plan Cordillera- completed in 1984 indicated that the mining 
no exploration program. Results show the would be at a rate of 37 ,000 tons per day. 
presence of 186 million tons of ore grading The total cost of the project would be about 
0.58% copper and 0.01% to 0.05% molybde- $709 million, but the depressed price of num with 0.06 to 0.42 gram of gold per ton. copper discouraged would-be investors 
Under the terms of the auction, the inves- However, YMAD continued to study the 

tor would receive the concession to exploit deposit and began heap leaching to recover 
the deposit under the mining code of Argen- gold on a pilot basis using the facilities at 
tina. The code provides for a 2% royalty to Farallon Negro. Negotiations with the 
the Provincial government only when the Federal Republic of Germany were success- 
mine is in production. ful in getting a $18 million loan to finance 

Gold and Silver.—The Farallon Negro the exploitation of the upper layer of the 
gold, silver, and manganese mine, located at Bajo de la Alumbrera deposit by heap leach- 
Belén, Catamarca Province, is Argentina’s ing. The West German Reconstruction 
largest gold producer, with output of 17,360 Bank granted a long-term, low-interest loan 
troy ounces of gold and 84,900 ounces of for this project and retained the Otto gold 
silver per year. The property is an under- consulting firm for technical assistance to 
ground mine originally oriented toward YMAD. It was expected that this limited 
manganese production. The ore contains approach would increase YMAD’s produc- 
manganese oxide with finely disseminated tion of gold fourfold by the early 1990’s, 
gold in quartz veins. The ore contains an making Catamarca Province the largest
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gold-producing area in the country. maintained the same level as that of 1986. _ 
‘Tron Ore.—The Sierra Grande deposits, In 1987, SOMISA, Argentina’s largest 

which were being developed by HIPASAM, _ state-owned steel producer, received 70% of 
are Argentina’s largest and most important its iron ore pellet requirements, or 22% of 
iron ore resources. Along with Sociedad its total iron requirements from HIPA- 
Mixta Siderargica Argentina S.A. (SOMI- SAM’s Sierra Grande iron ore mine. The 

| SA) steel complex, HIPASAM was expected rest of SOMISA’s iron ore and _ pellet re- 
to make Argentina self-sufficient in iron quirements was imported from Brazil and 
and steel production. As part of this overall Venezuela. Iron ore from Brazil also includ- 

| plan, HIPASAM was originally to produce 2. ed sinter feed. SOMISA imported metallur- 
million tons of iron ore pellets per year at gical coal to process in its own coke plant, 
Sierra Grande. All of this output was to be mainly from the United States, but also 
transported to SOMISA’s steel complex in from Australia, Poland, and to a lesser 
San Nicolds, Buenos Aires Province, 1,400 extent from Canada and Colombia. In addi- 
kilometers away. Owing to subsequent gov- tion, SOMISA imported manganese and tin- 
ernment changes, financial problems, and plate from Brazil. Limestone, dolomite, | 

associated shortfalls in planned investment, fluorspar, ferroalloys, and aluminum scrap 
| HIPASAM was “overdimensioned” in its were supplied from domestic sources. | 

| pellet plant. Although its concentration and SOMISA has the capacity to produce 2.7 
pelletizing capacity was 2 million tons per million tons of steel per year, but actual 
year, its mine could provide only 2 million production in 1987 was only 1.8 million 
tons of iron ore, or the pellet equivalent of 1 tons. SOMISA had been forced by the state 
million tons per year. In 1986, pellet produc- to increase its steel billet capacity to meet 
tion was only 650,000 tons. From January to the needs of Industria Argentina de Aceros 
April 1987, pellet production actually stop- S.A. (ACINDAR), the largest private steel- 
ped, forcing the Government to intervene in maker in the country, but ACINDAR was 
the workers’ strike. During this period, granted authority to produce its own steel 
production was reduced to 40,000 tons per billets. This situation left SOMISA with 
month and the quality of product was so an expanded capacity for steel billets 
poor it could not be shipped to the steel and a contracted domestic market. Later, 
plant. Pellet production thereafter increas- ACINDAR purchased three smaller domes- 
ed to 80,000 tons per month. ~ tic steel companies, Gurmendi S.A. in Bue- 

The Sierra Grande Mine is composed of nos Aires (which was closed down), Santa 
three separate ore bodies: Yacimiento Rosa S.A. in Buenos Aires, and Navarro 
Sur, currently under production; Yaci- S.A. in Rosario, all of which then used 

miento Este; and Yacimiento Norte. Sierra ACINDAR’s billets. Consequently, SOMI- 
Grande’s estimated reserves are 500 million SA, instead of supplying domestic custom- 
tons of iron ore of which 113 million tons ers with 1.0 million tons of steel billets per 
are measured reserves at Yacimiento Sur. year, was supplying only 250,000 tons to a | 
The ore is composed of iron (54.8%), silicon reduced number of smaller domestic cus- 
(6.0%), alumina (4.9%), calcium (8.3%), tomers. SOMISA’s major export market in 
phosphorus (1.4%), sulfur (0.4%), and other 1987 was the United States, followed by 
minerals (29.2%). Japan, Thailand, and Taiwan. The decline 

Iron ore deposits in Misiones Province in economic activity in the second half of 
were under study. The mineralization oc- the year caused a reduced demand for steel. 
curs in a narrow belt parallel to the Parana The Ministry of Economy announced a 
River, where 30 million tons of iron ore number of measures to deregulate steel and 
have been measured. The mineralized beds other industries and to expose them to open 
have an average thickness of 1.2 meters and competition. Restrictions on iron and steel 
are composed of hematite, limonite, and imports were to be ended and replaced with 

geothite grading between 28% and 40% Fe. a 20% ad valorem duty on the f.o.b. price. | 
The iron ore is easily reduced because ithas The measures did not include the lifting of 
no phosphorus, sulfur, or other undesirable controls on domestic steel prices. 
elements. It is suitable for the production of Manganese.—The Cdérdoba government 
high-quality pig iron and special steels. in late November inaugurated a manganese 

Iron and Steel.—Crude steel production processing plant at Pozo Nuevo, 230 kilome- 
increased for the third consecutive year to ters north of Cérdoba, the Provincial capi- 
just over 3.6 million tons, a 12.3% increase. tal. The plant was designed to treat 250 tons 
The output of hot-rolled steel products per day of low-grade ores containing 12% to
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15% manganese. The plant feed would come was signed before yearend between the 
from small mines in Cérdoba and Santiago Secretariat of Economic Promotion and the 
del Estero Provinces to produce a concen- HIPASAM officials. The iron ore production 
trate containing 35% manganese, at a 75% of Sierra Grande contains 1% apatite, or 
mill recovery rate. The ren aon those ca’cium _ phosphate, ‘rom woe the phos- 
small mines was estimated at 800,000 tons. phorus wi extracted. The second phase 
The concentrate was intended for domestic of the project is to produce fertilizers from | 
consumption by the steel industry and _ this concentrate for domestic consumption, 
would reduce Argentina’s dependence on and the third phase would concern the 
imported ai ' | The Sec M production of plementary metallic phospho- | 

Nickel-Cobalt.—The Secretary of Mining _ rus using an electric furnace. 
invited tenders on exploration and feasibili- Potassium Salts.—The joint venture be- 
ty studies of Las Aguilas nickel-cobalt- tween Texas Gulf Inc. of the United States 
copper deposit, in San Luis Province. The and Empresa Minera Tea S.A. of Argentina 
deposit belongs to the Direccién General de continued its exploration of the potash. de- 
Fabricaciones Militares (DGFM). Two min-_ posit discovered by YPF while drilling for 
eralized areas have been put up for tender, oil in 1986. The potash deposit occurs along 
Las Aguilas Oeste and Las Aguilas Este. the Rio Colorado in Mendoza Province. The 

_ Proven reserves were estimated at 1.2 mil- joint-venture proposal calls for a production | 
non tons, probable ese OD ee tons, of 1 een tons of potassium cnvoride per | 
and possible reserves a , ns, wi year with lesser amounts of potassium sul- 
an average grade content of 0.52% nickel, fate and potassium nitrate. : 
0.086% cobalt, and 0.50% copper. The min- Another small-scale project by an Argen- 
erals produced from these deposits would be tine company was scheduled to initiate 
readily absorbed by the domestic market. construction of an $8 million chemical plant 

Tin.—Sociedad Minera Pirquitas-Pic- to process lithium, magnesium, and potassi- 
: chetti y Cia. S.A., the second largest private um salts from the El Salar del Rincon, near 

mining operation in Argentina, after El Campo Quijano in the Province of Salta. 
Aguilar, put the Pirquitas tin mine up for Production of an estimated 6,000 tons of 
sav neta an open bidding process. The potassium chioride ond potassinm sullate | 
,000-ton-per-month mine was clo own per year was schedu y yearend, as we 

more than a year earlier because of rising as 800 tons per year of lithium carbonate for 
debts. It filed for relief under Argentine late 1988. Potassium salts would be market- 
bankruptcy laws because of the sharp fallin ed domestically for the fertilizer and explo- 
world tin prices. The mine is on the continu- sives industries and lithium carbonate for 
ation of the Bolivian tin belt, near the the nuclear energy, glass, and lubricants 
border in Jujuy Province. Since 1982 its low- _ plants. 
grade tin concentrate had been shipped to Sulfur.—The Provincial government of 

| its own Estansa smelter in Palpalé, Jujuy Salta was continuing its efforts to reacti- 
Province. : vate La Casualidad sulfur mine. Production 

was suspended when operating costs reach- 
INDUSTRIAL MINERALS : ed $100 per ton while imported sulfur was 

eat: wap: . $60 per ton. Technical studies on the deposit 
Lithium.—The Lithium Corp. or America were carried out by a West German compa- 

reached a final agree with t 4 DOFM ny, but details of the findings were unavail- 
to on ocho the Sele el Hom- able. The deposit, in the Andean region, has 
bre Aue rto lithium  arbona te devosit in sulfur of volcanic origin. Any future produc- 

. . / Cepo tion from the deposit would replace a part 
Catamarca Province, which according to of Argentina’s sulfur imports of about 
government officials has the potential to 100,000 tons per year. Through internation- 
produce 5,000 tons of lithium carbonate per 5) bidding, Empresa Minera Unificada S.A. 
year valued at approximately $20 million. ¢¢ Bolivia (EMUSA) acquired 90% owner. 
This agreement was reached after a long i) of La Casualidad. Plans call for an 
delay because of domestic problems that out, ut of 30,000 tons r ear 
had deterred previous tenders. P , per year. 
Phosphate.—HIPASAM announced a MINERAL FUELS 

plan for the construction of an apatite pilot 
plant in Rio Negro Province to recover Coal.—YCF’s Rio Turbio coal mine is 
phosphates from the tailings of the Sierra Argentina’s largest underground mine for 
Grande iron ore operations. An agreement the production of subbituminous Type A
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coal. The mine is in the southwest corner of na’s natural gas distribution network is 

Santa Cruz Province, 16 kilometers east of extensive, with a total length of 10,000 

Puerto Natales, Chile. kilometers in four main pipelines, but 

A 5-year exploration of Argentina’s coal nonetheless is not adequate to satisfy distri- 
reserves in the Patagonia region was com- bution needs. A large pipeline project was 
pleted in August 1987. Findings indicate 5.2 under construction from gasfields in | 
billion tons of probable steam coal reserves Neuquén to the eastern port city of Bahia 
in the Brazo Sur of the Rio Coyle. This is in Blanca (a petrochemical center) to ease the 
addition to 700 million tons of probable distribution problem. The pipeline was 
reserves and 182 million tons of proven being constructed with Mexican financing 
reserves in the Rio Turbio region. In 1987, and was scheduled to come on-stream in 
the Rio Turbio Mine produced 525,000 tons mid-1988. Several private, both domestic 
of steam coal, 17% more than in 1986. and foreign, companies have put forth pro- 
Under an 8-year program, YCF planned to _posals to increase the transmission capacity 
increase annual production to 650,000 tons of existing pipelines. Gas del Estado, the 
by 1988 and 1.6 million tons by 1992. In state-owned gas company, was studying 
1987, Argentina imported 160,000 tons of some major projects required to increase 
steam coal to satisfy domestic demand. natural gas production and processing; oth- 
According to YCF officials, there are suffi- er projects concern construction of regional 

cient infrastructure and commercially ex- pipelines to provide natural gas to several 
ploitable reserves to reach the 1.6-million- provinces without access to natural gas. 
ton goal, but there is a shortage of mining Petroleum.—Crude oil production in Ar- 
equipment. os gentina continued a downtrend that began 

Rio Turbio Mine’s principal customers in 1980. Production in 1987 declined slightly 

were the electric power services of greater to just over 156 million barrels. Private 

Buenos Aires and the Water and Electric companies, both domestic and foreign, op- 

Power Authority’s thermal powerplant in erated oil and natural gas concessions un- : 

San Nicolas, Rosario Province. Domestic der contract with the state. In general, i 

steam coal consumption in 1987 was approx- private companies were required to obtain 

imately 850,000 tons. An important future state approval to explore and extract miner- 

customer would be the new powerplant al resources and must do so within areas | 

planned for Bahia Blanca, which would designated by the state. Private companies 

consume the equivalent of 1.5 million tons were also required to sell the resources : 

of steam coal per year. YCF is also responsi- extracted to the state at established prices. 

ble for marketing all the petroleum coke In 1985, Argentina launched a program to | 

produced in Argentina. stimulate private investment and increase 
Natural Gas.—Natural gas production de- hydrocarbon production. The so-called 

clined slightly. Argentina imported almost Houston Plan offered specific areas of the 

74.9 billion cubic feet of natural gas from country for oil and gas exploration in a 

Bolivia, 4.2% less than in 1986, for a total series of rounds of bids. Although the areas 

value of $291.4 million, 11.3% less than in offered included some geologically attrac- 
1986. tive areas, the first two rounds brought few 

Natural gas was imported under a bilat- bids, primarily because of the restrictive 

eral agreement between Argentina and Bo- nature of the model contract applied to the 

livia. The two countries renegotiated the private concessions. A more successful out- 
contract terms in September 1987, arriving come was expected for the third round of 
at a price of $3.05 per British thermal unit bids to be opened by yearend, which offered 

for gas purchased through 1987 with an a more flexible model contract as well as 

indexed price to be used thereafter. The improved payment compliance by YPF. The 
bilateral supply contract was due to expire Argentine Government was also developing 
in 1992. a short-term energy plan called Plan Olivos 

Of the total production of natural gas I to stimulate petroleum production for 
during the year, 16% was used by home existing fields. 
consumers, 15% in thermoelectric plants, Ninety-eight potential areas were put up 

32% in industrial plants (including petro- for bids during the three bidding rounds. 

chemical plants), 4% was consumed at the The 30 areas offered in the third round 
production site, 14% was flared, 8% was covered an area of about 234,000 hectares, 

reinjected into the reservoirs for repressur- and were in five different basins. 
ing, and 11% represented losses. Argenti- The majority of the areas with hydrocar-
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bon potential in the country, however, were a Swiss company. Complicating matters, | 
reserved for exploration and extraction by Argentina observed a double-faceted policy 
YPF. Although these areas reportedly have on nuclear safeguards and inspections. Al- 
great potential, YPF has been unable to though Argentina safeguarded its nuclear 
maximize its opportunities due to problems exports through the International Atomic 

| of management and lack of long-range plan- Energy Agency (IAEC) in Vienna, Austria, 
ning. YPF has also been handicapped by it was unwilling to allow inspection of its 

_ budget constraints that severely limited its own facilities. This policy sought to protect 
ability to expand or maintain existing oper- Argentina’s nuclear technology. Despite 
ations. | - gome. continuing differences, the nuclear 

Uranium.—Production of uranium con- dialogue between the U.S. Government and 
centrate increased modestly to an estimated Buenos Aires was improving. The Argen- 
180 tons. Argentina’s well-developed nucle- tine decision to allow the safeguarding of 
ar energy program was affected by the ¢xports through the [AEC was viewed as a 
country’s economic austerity. Latin Ameri- Very positive step in the U.S. Government. 
ca’s largest nuclear energy program, now Argentina continued efforts to market its 
managed by civilians, was split over fund- Duclear technology to developing nations. | 

_ ing and size, and whether to seek foreign 1° keep the export program alive, the | 
capital by privatizing some key.elements of Government rescheduled some outstanding 
the program. Uncertainties in the program loans to Peru, enabling work on the Guar- 
caused the departure of technical person- angal nuclear reactor outside Lima to con- 
nel. | | tinue. Algeria, Albania, Morocco, and Iran | 

| Despite a loan from the Federal Republic were other potential customers for Argenti- 

of Germany to help complete the Atucha II "45 nuclear technology . and uranium sup- 
~. muclear energy power station in Greater ply -A nuclear cooperation agreement was 

Buenos Aires, the project continued to run signed in November 1986 between the Comi- 
behind schedule and lacked sufficient fund- *!°" Nacional de Energia Atomica (CNEA) | 
ing. Kraftwerk Union, a West German firm, and the Cuban Atomic Energy Commission. | 
held a minority interest in the state-owned In September 1987, Argentina and Brazil 
company that designs and supervises con- entered into an agreement to collaborate on 

struction of nuclear facilities. The Arroyito nuclear projects. | | 

. heavy water plant in N euquen P rovince, 1Physical scientist, Division of International Minerals. 
another project moving slowly because of — *Where necessary, values have been converted from - 

Sine experts eeoaired aut wan eran 08, australe 81 USS1.00,, the average exchanee rate in



Th t e Mineral Industry of 
Australi ustralia 

By Travis Q. Lyday! | 

The Australian minerals industry cover- was the second largest producer of iron ore, 
ed just about the whole spectrum of miner- after Brazil, and the fifth largest gold pro- 
als, from major industrial minerals (ilmen- ducer, after the Republic of South Africa, 
ite, rutile, and zircon), base metals (copper, the Soviet Union, the United States, and : 

| lead, and zinc), ferrous metals Giron ore and Canada. Australia was also a significant 

manganese), nonferrous metals (aluminum producer of copper, lead, tin, uranium, and 
and nickel), precious metals (gold and sil- zinc. 
ver), fuel minerals (coal and uranium), to Australia has relied heavily on the export 

gem stones (diamond, opal, and sapphire). of the majority of its mineral production to 

Australia was one of the world’s principal bolster economic growth, as the country 
_ producers and suppliers of ores, concen- itself was too small a mineral consumer to 

trates, and refined metals. The notable use all of the minerals it produces. 
minerals, either missing from the Austra- Using plentiful resources of coal, lique- 
lian mining scene or produced in minor fied petroleum gas, and uranium, Australia 
amounts, were fertilizer materials (phos- remained one of the few market economy 
phate rock and potassium fertilizer), chro- countries to be a net exporter of mineral 
mium, and mercury. The minerals industry fuels, enabling the country to retain a 
was the largest primary sector contributor, favorable trade balance in energy products. 
generating an estimated 10% of the coun- |§= Government Policies and Programs.— 
try’s gross domestic product (GDP). The Government announced near yearend 

Australia was the seventh largest produc- that export controls on primary copper, 
er of coal (all grades) in the world, ranking lead, manganese, nickel, and zinc would be 
behind China, the United States, the removed as soon as the appropriate amend- 
U.S.S.R., the German Democratic Republic, ments could be made to the customs regula- 
Poland, and the Federal Republic of Ger- tions. However, export controls will remain 
many and was the world’s largest coal on copper scrap and copper-alloy scrap, 
exporter. It was the largest producer of secondary copper ingots, nickel powder, 
bauxite and alumina; ilmenite, rutile, and and, for environmental reasons, mineral 
zircon; and diamond, opal, and sapphire. It sands. 

: PRODUCTION 

The value of minerals produced in Aus-_ lion, 4%; bauxite, 3%; copper, 2%; nickel, 
tralia in 1985, the latest year for which 2%; lead, 1%; uranium, 1%; and zinc, 1%. 

official data were available, was $15.4 These were followed, in descending order, 

billion,? almost 11% of the GDP. Petroleum by lignite, manganese, salt, tin, rutile, il- 
(crude oil, natural gas, and natural gas menite, diamond, zircon, opal, clays, lime- 
liquids) contributed 45% of this total, fol- stone, silica, and tungsten. 

lowed by coal, 24%, and iron ore and con- The increase in the value of mineral 
centrate, 9%. Other major contributors in- products in 1985 was 28%, facilitated by the 

cluded construction materials, 4%; gold bul- devaluation of the Australian dollar by 

73
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about 25% against major world currencies. nite, 21; construction materials, 17%; zinc, 
The value of most major mineral commodi- 12%; and lead, 7%. Uranium was the only 
ties improved over the 1984 values, the major mineral to decrease markedly in 
largest increases being gold bullion, 65%; value, falling 28%. Smaller decreases were 
rutile, 60%; copper, 43%; petroleum, 35%; _ recorded by limestone, tin, and gypsum. 
coal, 31%; nickel, 27%; iron ore, 22%; lig- 

Table 1.—Australia: Production of mineral commodities: _ ; 
(Metric tons unless otherwise specified) 7 

Commodity 1983 1984 1985 _ 1986? 1987° I 

METALS | | . , 
Aluminum: : 

Bauxite, gross weight _____ thousand tons__ 24,372 *31,537 31,839 32,384 34,000 
Alumina_—_~_--~_____._____do____ 77,231 8,781 8,792 ~ 9,423 210,105 
Metal, refined: 

Primary _____~_~_~____~____ 478,190 757,798 851,286 881,910 71,003,947 
_ Secondary ______~_~_-. 37,700 43,300 34,100 TF €55,000: — 255,000 

Antimony, Sb content of antimony and lead con- oO , 
centrates _________~___ 538 1,149 1,458 10,064 1,000 

Bismuth, mine output, Bi content® 3*___ == 1,410 1,350 "1,400 1,000 1,000 
Cadmium: 

Mine output, Cd content -_-___..________ 2,275 72,311 2,776 . 2,260 2,500 
Metal, smelter (refined)___________.____ 1,121 1,082 1,060 870 — 2888 . EE Qa 

Cobalt: . 
Mine output, analytic content of: oe 

Nickel ore _. -_-§ -- -____~________ 1,634 1,551 2,456 2,389 2,500 
Nickel concentrate______.________ 417 520 508 500 500 
Zinc concentrate __._-§____________ 85 54 72 41 50 EE 

Total _-________________ Le 2,196 2,125 3,036 “2,930 3,050 
Recoverable cobalt___§_______________ 1,100 936 1,184 re 400 1,450 

Columbium-tantalum concentrate, gross weight _ _ 117 145 110 88 2159 
Copper: é 

Mine output, Cu content _._-___.________ 261,476 235,671 259,765 249,368 223,000 
Metal: 

Smelter: 
- Primary___.~~_~ ~~~ ~___ 173,619 179,822 167,669 169,622 177,000 

Secondary __.._____________ 8,202 8,188 7,687 “8,000 8,500 
Refined: . 

Primary________~_~_~_________ 168,533 ~ 171,180 163,833 168,958 185,000 
Secondary _._______________ 27,388 26,037 30,506 20,360 25,800 

Gold: 
Mine output, Au content ____ _ troy ounces_ _ 983,522 51,295,963 61,881,491 2,418,842 3,472,000 
Metal, refined: 

Primary __~_ ~_-__________do____ 953,140 1,189,672 1,748,307 2,642,337 23,738,226 
Secondary _______________do____ 96,774 85,746 £90,000 100,000 100,000 

Tron and steel: 
Iron ore: 

Gross weight ______~— thousand tons__ 71,038 94,406 92,859 94,135 100,000 
Fe content. ______________do____ 45,298 58,313 58,045 60,120 63,000 

Metal: 
Pigiron ________________do____ 5,045 5,829 5,607 5,889 25,580 OF 8000 —————=*{Kzn ee 
Ferroalloys:” 

Ferromanganese _____________ 538,463 70,883 70,368 61,000 252,000 
Ferrosilicon ______.________- 18,669 18,313 18,951 ©15,000 19,000 
Silicomanganese ____________- 19,810 31,795 25,669 23,000 243,000 $e 

Total __~_-9 ~~ 91,942 120,991 114,988 99,000 114,000 
Steel,crude ______-__ thousand tons__ 5,657 6,303 6,578 6,703 6,040 
Semimanufactures® ______________ 5,500 6,000 6,000 6,250 6,000 

Lead: 
Mine output, Pb content ______________ 480,626 440,620 497,954 447,673 476,000 $$ ea ——_ejS72VNX7CSFS — — — —_—_—_—_—qqz&==x===::Z_ 
Metal: 

Primary: 
Bullion, for export __-__________ 182,593 179,491 183,161 188,403 2197,171 
Refined ____ ~~~ 196,335 198,847 200,147 156,239 2201,317 OS 

Total___-__-___-_ = 378,928 378,338 383,308 344,642 398,488 
Secondary excluding remelt®_________ 27,000 21,500 15,600 ™14,800 15,600 

See footnotes at end of table.
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_ Table 1.—Australia: Production of mineral commodities' —Continued 
(Metric tons unless otherwise specified) . 

er i SS te SSS SS SSS Sts hs sehen 

_ Commodity 1983 1984 1985 1986? 1987° 
a 

‘METALS —Continued | | 

Manganese ore (metallurgical): 
Gross weight _________- thousand tons__ 1,370 1,849 2,003 1,649 21 853: 
Mn content ___________.____-~do___~_ 684 879 958 785 884 

Nickel: , . 
Mine output, Nicontent _______.-__~ ~~ 76,625 ~ 16,923 85,757 76,739 74,500 
Metal, smelter (refined Ni and Ni content 

of oxide)_ _ ___-------------~---- 41,800 38,660 40,807 42,097 245,205 

Platinum-group metals:® | | 
Palladium, Pd content ____—-_ troy ounces_ - 314,825 16,815 15,3804 13,760 15,800 
Platinum, Pt content _________~-_do___- 31,759 2,122 3,054 3,697 4,200 

Total -._-________-_-.~-do___- 316,584 18,937 . 18,858 17,457 20,000 
Rare-earth metals, monazite concentrate: 

Gross weight _____________-------- 15,141 16,260 18,735 14,822 12,700 
Monazite content _____..__.----~~--- 14,005 15,101 17,394 . 8,152 6,700 

Silver: . 
Mine output, Ag content oo, 

thousand troy ounces_ _ 33,208 31,260 34,914 32,882 232,762 
Metal, refined _______________do___~- 10,684 9,476 10,578 . 10,809 29,948 

Tin: 
Mine output, Sn content __.._______--- 99,275 97,939 6,363 8,508 7,500 
Metal, refined: 

| 

Primary ______._____--------- _ 2,913 2,899 2,683 1,399 600 
Secondary® __________.-_------ 400 400 400 200 ~~ 200 —- 

Titanium concentrates, gross weight: . 

Ilmenite___________- _ thousand tons__ . 893 1,143 1,419 1,238 1,380 
Leucoxene_____________---—_-~--_-~- 13,358 32,110 13,809 14,143 — 12,200 
Rutile ~.. -_-_-_9____~__ Le 168,374 170,424 211,615 215,774 257,000 

Tungsten, mine output, W content ______---- 2,015 | 1,709 1,971 1,600 21,150 
Uranium, mine output, U content ______---- 3,211 | — 4,824 3,206 4,154 23,780 
Zinc: 

Mine output, Zn content _________---~-- 699,032 676,532 759,083 662,258 733,000 
Metal, smelter: 

Primary ___..__-_------~-+----- 298,451 301,940 288,686 305,654 2310,189 
Secondary® _______-__--_------ 4,500 4,500 4,500 4,500 4,500 

Zirconium concentrates, gross weight __—____~— 382,005 457,599 501,440 451,824 439,000 

INDUSTRIAL MINERALS 

Abrasives, natural: 
Beach pebble __ _________-_---_------ ©2300 1,655 972 ©2,000 2,500 
Garnet (sales)... ___. ____--------- 2,657 3,287. 5,835 &3,500 5,000 

Asbestos________.__.~--~--_-~-----+--- 3,909 _- _. — —_ 
Barite ___-______________~--------+- 11,752 19,511 22,423 ~ -§,818 15,000 
Cement, hydraulic______—_- thousand tons_ - 4,836 5,463 5,887 5,870 6,000 
Clays: 
Bentonite and bentonitic clay _.____—---—~- 30,026 39,172 29,070 24,942 25,000 
Brick clay and shale. ____-— thousand tons_ - 6,203 7,898 8,434 &8 000 8,000 

Cement clay and shale?® ______—--do__-_- 356 385 “400 “400 400 
Damourite clay (sales) ___.__--_-_------ 93 2,164 €3,000 ©2,000 2,000 
Fire clay_________------~-------- 57,163 3 1039 686 ~ $39 482 €60,000 60,000 
Kaolin and ball clay_—__.__-__--~------- 115,526 10918,885 165,827 ©125,000 150,000 

Other’® ___________-_ — thousand tons_- 2,502 1,847 1,750 €2,000 2,000 

Diamond: . 
Gem ___________-_~_~ thousand carats_ _ 3,720 3,415 4,242 - 18,145 213,650 
Industrial ___.__._______.----~--do__-- 2,480 2,277 2,828 16,066 216,683 

Total _.____________--_.-do__-_~- 6,200 5,692 7,070 29,211 230,333 

Diatomite ______.______----_---------- 7,921 6,430 7,587 7,860 8,000 

Feldspar including nepheline syenite __——---- 4,244 3,898 6,704 10,456 11,000 

Gem stones, other than diamond: 
Opal _______---~--~ value, thousands_ - $40,035 $35,358 $32,305 $36,914 $43,500 

Sapphire _____-_-__---------do___- $12,036 $7,846 $5,342 $8,359 $13,500 

Other ________-__~-_--~----do__-~~- $3,307 $3,196 $3,326 $2,316 $2,500 

Total ____.______.___----do___- $55,378 $46,400 $40,973 $47,589 $59,500 

Gypsum _____---------- thousand tons_ - 1,510 1,931 1,744 1,569 1,600 

Kyanite!! _______.__--_------------- 445 1,255 650 1,500 1,500 

Lime? ________-___-----------+---- 1,016,361 1,101,000 1,203,000  ©1,100,000 1,100,000 

Magnesite_______------------------ 20,534 67,041 57,535 38,996 50,000 

See footnotes at end of table.
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Table 1.—Australia: Production of mineral commodities‘ —Continued 
. (Metric tons unless otherwise specified) 

se a Pe 
Commodity ~ 1983 1984 1985 1986? 1987° 

A 

INDUSTRIAL MINERALS —Continued 

Nitrogen: N content of ammonia _________ ~~ 885,000 375,600 404,500 340,000 2413,400 
Perlite, crude________~---~-~~~____-- 2,856 3,708 F €2,740 €3,000 3,500 
Phosphate rock. _____---~--~-~+-~------- 4,868 . 15,345 33,116 33,659 210,000 
Salt_________._..__—~—- thousand tons_ — 5,170 5,695 «835 &6,200 6,200 
Sillimanite!? _________-_---__-____--- 121 507 650 138 500. 
Sodium compounds, n.e.s.: Sodium carbonate® 

thousand tons_ _ 300 300 300 300 300 
Spodumene, concentrate? _______________ 1,000 6,500 11,200 11,000 16,000 
Stone, sand and gravel: 

Construction sand?°_ _____ thousand tons_ _ 23,543 24,675 26,640 ©25,,000 25,000 
Gravel?®___§_§__§ >_> _-_ doe _ 18,931 15,031 18,393 ~  ©15,000 15,000 
Dolomite _.________._._----do____~ 585 595 623 “600 ~ 600 
Limestone:® | | 

Forcement ___________._ do___~_ 8,500 9,000 10,000 10,000 10,000 
For other uses. __ ____________do___~_ 3,800 4,000 5,000 5,000 5,000 

. Silica inthe form of quartz, quartzite, glass 
sand_____________ dol 1,928. 2,242 2,091 ©2000 2,000 

Other: . 
Crushed and broken stone __——_do____ 49,115 56,331 67,474 £50,000 60,000 
Dimension stone _________—_do___~ 97 7102 167 £100 150 
Unspecified ___________---do___~_ 25,869 28,986 33,808 25,000 30,000 

Sulfur: Byproduct: 
Metallurgy __..-________--------- ~ 170,000 190,000 435,313 433,161 435,000 
Petroleum_—___________~--------- 12,897 13,058 11,718 10,200 28,500 

Total _.___--_-_____------+---+-- 182,897 ¥203,058 447,031 443,361 443,500 
Talc, chlorite, pyrophyllite, steatite __._._____ _ 176,578 186,760 139,391 188,040 175,000 

MINERAL FUELS AND RELATED MATERIALS 

Coal: . " 
Bituminous and subbituminous | 

thousand tons_ — 120,482 139,094 158,256 170,031 175,500 
Lignite.________________~~-do___~ ¥34,120 34,756 37,320 37,617 38,000 

Total _-_____________~_-do___~_ 154,602 173,850 195,576 | 207,648 213,500 
Coke, metallurgical _____._______-_--do___~ 3,374 3,606 3,610 3,523 3,500 
Fuel briquets_____________-_--~-~do___~_ 772 810 789 833 1,000 
Gas, natural, marketed _ __ — million cubic feet_ _ 420,115 445,966 - 475,481 519,426 2530,543 
Natural gas liquids 

thousand 42-gallon barrels_ _ 23,000 21,175 25,939 24,723 294,426 
Peatl#? == = Le 10,026 *14,010 15,707 5,550 14,000 
Petroleum: 

Crude _____~—_ thousand 42-gallon barrels_ _ 154,417 181,868 209,939 187,196 2200,478 

Refinery products: 
Gasoline: 

Aviation __—__~-~-----do__-- 1,023 1,281 1,177 1,077 21 437 
Motor __________-_-----do___~- 94,214 96,642 99,702 96,456 297 636 

Jet fuel. $$» -_ _________do____ 14,836 16,452 16,373 17,225 218,387 

Kerosene___—_ ----~-~~~--do___- 761 812 611 597 2399 
Distillate fuel oil _._._____-_-do___~_ 53,128 55,273 54,673 58,896 258,104 
Residual fuel oil _______-___-do___~_ 19,898 18,086 18,019 13,162 214,031 

Lubricants___—------~-----do__--~ 3,324 3,758 3,692 3,358 23 973 
Liquefied petroleum gas___ __— —do__ ~~ 4,027 4,600 6,069 4,848 24,844 
Bitumen _______________~do___~- 2,766 3,171 3,220 3,412 23,157 
Unspecified ___________---do___~- 10,879 9,943 7,476 5,716 27.013 
Refinery fuel and losses ____ _ __ _do__ ~~ 13,433 11,872 11,739 10,976 9,569 

Total_____________do___~- 218,289 221,885 222,751 210,723 218,433 

€Estimated. Preliminary. ‘Revised. 
1Includes data available through Aug. 23, 1988. 
2Reported figure. 
3Data are for year ending June 30 of that stated. 
4Bismuth-rich residues reportedly have been stockpiled owing to weak demand and low prices. 
5Excludes gold in bismuth concentrate. 
6Excludes gold in gold ore and concentrate for South Australia. 
7Data are for year ending Nov. 30 of that stated for plants owned by The Broken Hill Pty. Co. Ltd. 
8Western Australia only. Platinum-group metals content of nickel ore. 
9%xcludes tin content of copper-tin concentrates. 
10 xcludes production from Western Australia. 
11Production of kyanite began in 1982 (80 tons) as a byproduct of mineral sands mining at Eneabba, Western Australia. 
12In addition, about 7,000 tons of sillimanite clay, also known as kaolinized sillimanite, is produced, containing 40% to 

48% Al203. 
13Rxcludes data from some States.
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ae a TRADE 

The value of Australia’s mineral exports and zinc. 
in 1985, the latest year for which official The value of imported primary mineral 
data were available, rose 34% over that of products decreased 2% in 1985 to $1.4 bil- 

_ 1984, setting a record high of $10.4 billion. lion, the lowest level since 1979. Crude oil 
The volume of exports of all major minerals dominated mineral imports, but its value 
increased, except for tin and zinc. The decreased 10% and accounted for 74% of 
largest export earner was coal, which rose the value of total primary mineral imports. 
31% in value and represented 34% of the The decrease in crude oil more than offset 
value of total primary mineral exports. Iron increases in all other major mineral im- 
ore and pellets remained the second largest ports: gold bullion, 181%; elemental sulfur, 
export earner, the value increasing 24%. 46%; ferroalloys, 37%; diamond, 386%; and | 

| Crude oil exports rose 140% to become the phosphate rock, 15%. Other significant 
third largest export earner, displacing alu- mineral import items, in order of magni- 
mina and aluminum into fourth and fifth tude, were potassium fertilizers, platinum, 
places, respectively. Substantial contribu- asbestos, magnesium, clays, limestone, and 
tions were also made by refined copper, magnesite. : 
gold, lead, mineral sands, nickel, uranium, . 

. Table 2.—Australia: Exports and reexports of mineral commodities? : : 
. (Metric tons unless otherwise specified) 

oo Destinations, 1986 

. Commodit, | 1985 1986 ~~ \Wnteq \. D 
| y . : United Other (principal). ae 

| METALS | | - | 
Aluminum: . 

Oxides and hydroxides . 
thousand tons_ _ 7,158 7,698 NA Singapore 20; Republic of Korea a 

8; unspecified 7,669. 
Metal including alloys: . 

Scrap ______~-_-_-_-_--- 19,175 48,022 3,383 Japan 3,736; Republic of Korea 

Unwrought_ __ ___ -______- 564,897 582,509 25,589 Japan 292,620: Republic of Ko- 
rea 70,881; China 65,484. 

. Semimanufactures _____.___ 61,300 58,810 14 Hong Kong 4,809; Singapore 
2,054; unspecified 47,451. 

Antimony: Ore and concentrate — _ _ — — — 2,834 1,549 _- Belgium-Luxembourg 894; 
. France 539; Netherlands 115. 

Chromium: Ore and concentrate ____~— 9 __ 
Copper: 

Ore and concentrate __ _§_______-— 291,158 247,687 2,722 Japan 184,015; Republic of Ko- 
. rea 20,003; Finland 15,385. 

Matte and speiss including cement 
-. copper________~_________- 8,001 — 

Metal including alloys: 
Scrap __________~_-__---— 322 - 177 _- India 72; United Kingdom 34; 

Belgium-Luxembourg 29. 
Unwrought______________ 73,192 68,421 82 United Kingdom 29,148; Japan 

24,747; West Germany 9,165. 
Semimanufactures _________ — 27,990 13,474 1,230 New Zealand 7,700; Singapore 

981; Malaysia 723. 

Gold:? 
Ores and concentrates, Au content 

troy ounces_ _ 61,761 89,893 NA NA. 
Metal including alloys, unwrought 

and partly wrought ____—do____ 1,541,883 1,796,870 NA Japan 1,288,214; Hong Kong 
188,596; United Kingdom 

. 139,888. 
Iron and steel: 

Iron ore and concentrate excluding 
roasted pyrite ._— thousand tons_ _ 88,280 82,735 — Japan 48,554; China 8,709; Re- 

public of Korea 5,274. 

See footnotes at end of table.
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) — 

eee eee rere eee eer eee ee er ree ee 

Destinations, 1986 

Commodit 1985 1986 . 
y United Other (principal) 

eee eee rere eee e eer ee rere ere een ene eran eee eee eee ee eeccceeeececacccceeeeeeeeeeeeeeee reece rece are 

METALS —Continued 

Iron and steel —Continued 

Metal: ° 
Scrap _.__~-----~------- 503,055 565,535 _- Hong Kong 8,339; New Zealand 

1,448; unspecified 550,029. 
Pig iron, cast iron, related mate- 

rials__- ~~~ ~~ 2 3,640 26,756 _- Singapore 26,120. . 
Ferroalloys: 

Ferromanganese________ 20,055 44,345 12,200 Indonesia 14,641; Qatar 9,118. 
Unspecified__________~_ 55,496 42,189 15,000 Japan 7,150; Belgium-Luxem- 

bourg 6,376; Indonesia 3,971. 
Steel, primary forms _______~— 787,279 514,008 58,266 China 178,990; Iran 99,790; Jor- 

dan 42,224. 
Semimanufactures: . 

Bars, rods, angles, shapes, 
sections______._____ 188,859 202,040 10,049 China 139,031; New Zealand . 

2088 Papua New Guinea 

Universals, plates, sheets _ — 4,697,049 363,389 139,957 New Zealand 40,512; Pakistan | 
39,298; China 17,854. 

Hoop and strip_______~_-~ 17,278 16,269 2,497 New Zealand 8,230; Singapore 
. 2,825; Canada 1,326. 

Rails and accessories __ __ — 13,576 1,661 8 Canada 1,414; Indonesia 154. 
Wire __-__________ -- 311,622 16,598 3,734 New Zealand 3,662; Papua New 

Guinea 2,226; Hong Kong 

Tubes, pipes, fittings ____-— 33,632 71,836 9 Singapore 1,261; Malaysia 1,131; 
. , unspecified 65,888. 

Castings and forgings, rough 5,959 18,289 1,399 Papua New Guinea 6,410; Ma- 
laysia 4,562; India 1,803. 

Lead: 
Ore and concentrate__________~_ 199,845 230,780 31,849 Japan 60,821; Belgium-Luxem- . 

bourg 51,236; Sweden 22,565. 
Oxides ______________~____- 3,688 3,823 _— Indonesia 492; Singapore 404; 

unspecified 2,388. 
Metal including alloys: 

Scrap _________-------- 19,903 26,993 80 Republic of Korea 14,864; Philip- 
pines 3,564; India 950. 

Unwrought. _________-_--- 306,254 304,901 — United Kingdom 155,186; India 
41,958; Japan 29,144. 

Semimanufactures ________~ 2,688 404 _- New Zealand 126; Singapore 99; 
Philippines 90. 

Manganese: Ore and concentrate? 
thousand tons__ 1,403 1,145 NA NA. 

Nickel: 
Ore and concentrate 

value, thousands_ _ $9,505 $112 — Japan $101. 
Matte and speiss ___. ____do___~_ $231,784 $212,454 ae NA. 
Metal including alloys: 

Scrap _~______-_-----~--- 600 328 _- United Kingdom 141; Japan 131. 
Unwrought and semimanufac- 

tures ___ value, thousands_ _ $106,848 $81,551 NA NA. 
Platinum-group metals: Metals includ- 

ing alloys, unwrought and partly 
wrought_____________-_do___~_ $1,245 $2,681 $991 United Kingdom $730; Hong 

| Kong $628. 
Rare-earth metals: Monazite concentrate” F18,024 14,100 NA _ France 12,725. 
Silver: 

Ore and concentrate® 
value, thousands_ — $21 $5,463 $8 Japan $5,433. 

Waste and sweepings® _____do____ $2,557 $3,920 _— vee nedom $2,743; Japan 

Metal including alloys, unwrought 
and partly wrought __ __ _do____ $39,878 $42,572 —_ United Kingdom $22,252; Thai- 

land $3,831; Singapore $3,779. 

See footnotes at end of table.
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued 
. (Metric tons unless otherwise specified) 

Destinations, 1986 — 

Commodit 1985 1986 ~~ Irie 4... 
y . Rnited Other (principal) 

METALS —Continued . 

Tin: 
Ore and concentrate ____._______ 11,860 15,810 — Malaysia 14,687. 
Metal including alloys: 

Scrap _______~--------- 13 - 1,381 _. Malaysia 249; unspecified 1,027. . 
Unwrought..__..-.--_-_-_~_ 437 229 17 New Zealand 84; Malaysia 36. 
Semimanufactures __._____~— 8 1,392 1,088 § New Zealand 139; Hong Kong 80. 

Titanium: Ore and concentrate? 
thousand tons_ — 1,380 1,277 537 United Kingdom 234; Japan 180. 

Tungsten: 
Ore and concentrate _______ ~~~ 3,416 2,654 263 West Germany 580; unspecified 

Metal including alloys, all forms __~_ 91 157 1 West Germany 108; Netherlands 

Uranium and thorium: Ore and con- . 
centrate_____-— value, thousands_ _— $226,062 $254,829 $60,386 France $73,028; United Kingdom 

$46,155; West Germany 
. $43,859. , 

Zinc: 
Ore andconcentrate | 

. thousand tons_ — 881 936 6 Japan 525; West Germany 145; 
. Belgium-Luxembourg 100. 

Oxides _______---__----_-_- 2,938 510 _— New Zealand 346; China 68; Re- 
public of Korea 40. 

Metal including alloys: 
Scrap ___.-_-_--------- 903 1,249 — Republic of Korea 115; unspeci- 

fied 1,038. 
- Unwrought___~_.____---- 209,807 236,969 40,168 Indonesia 45,823; Hong Kong 

16,777; Japan 13,196. 
Semimanufactures __—____-_~ 9,388 502... _- New Zealand 243; Singapore 84; 

| iji 32. 
. Zirconium: Ore and concentrate? _____ 495,891 445,690 34,857 Japan 160,022; Italy 67,061. 
Other: 

Ores and concentrates. ______—_-— ¥20 __ 
Oxides and hydroxides ._—~___-_-~—- 39 — 
Ashes and residues_ __ ______-~~- 55,198 854,967 _- United Kingdom 805,960; Japan 

Base metals including alloys, all 
forms ______~_.~.~------- 855 955 657 Netherlands 68; India 44. 

. INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, ; 

ete _- Le 2,599 2,572 921 Japan 587; Thailand 323; United 
Kingdom 305. 

Artificial: Corundum —___~—_---— 2 19 — New Zealand 17. 
Dust and powder of precious and 

semiprecious stones including . 
diamond____ value, thousands_ — $11 $61 $34 United Kingdom $18. 

Grinding and polishing wheels and 
stones ________ ee 1,722 188 — New Zealand 137. 

Barite and witherite_________.__- 2,041 1,242 — New Zealand 1,085. 
Cement____________________- (4) 18,490 __ Papua New Guinea 16,090; New 

Zealand 672. 
Clays, crude______-__--------~- 8,576 16,615 — Japan 8,808; Netherlands 2,715; 

United Kingdom 2,108. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $21,077 $18,893 $5,503 Belgium-Luxembourg $5,032; 

Switzerland $1,934. 
Industrial stones _____— —_do____ $2,571 $6,852 $148 Se DDO. $4,953; New Zea- 

an . 
Diatomite and other infusorial earth _ _ _ 123 189 _- Philippines 70; New Zealand 39; 

Papua New Guinea 32. 

See footnotes at end of table.
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Table 2.—Australia: Exports and reexports of mineral commodities! —-Continued 
(Metric tons unless otherwise specified) . OS 

. Destinations, 1986 

Commodit 1985 1986 - WniteqdSCtéC~SsSCOstCeS 
y : Ghited Other (principal) 

INDUSTRIAL MINERALS —Continued 

Fertilizer materials: 
Crude, n.e.s ~~ _- -__--~___~~_ 821 4,937 __ Philippines 2,234; Japan 1,028; 

Italy 754. 
_. Manufactured: . ; 

Ammonia___——~—~-___~_~_ 65,963 79,283 _- India 32,445; Republic of Korea 
16,489; Thailand 5,429. 

Nitrogenous _____._______ 4,175 14,348 _~- _ Singapore 7,165; New Zealand 
2,853; Indonesia 2,483. 

Phosphatic _ -_-____.______ 158 - 10,748 10,348 Papua New Guinea 393. oo 
Potassic. _.-_-_-_-_-.._--_- 30 6 -- Papua New Guinea 2. — 

. Unspecified and mixed_ _ _ __ __ 6,084 1,032 — Papua New Guinea 560; Tonga 
Oo : 119; Samoa 90. 

_Graphite, natural _._-___________ 72 _ 49 6 New Zealand 43. 
Gypsum and plaster ____________~- 520,840 428,588 25,531 Indonesia 148,737; New Zealand 

Oo 118,144; Japan 50,358. 
Lime ___-_ ee 87 233 _- Nauru 121; Vanuatu 65; China 

Magnesium compounds: Magnesite, crude 5,445 2,679 40 New Zealand 2,428. 
. Mica: Worked including agglomerated _. . : 

splittings _..____-____~--_-- (5) 16 (6) Mainly to Papua New Guinea. OO 
Nitrates, crude ___. 2. -__~~______ 41 9 _— Papua New Guinea 6. 

. Phosphates, crude _________~~~~~- 10,034 22,846 1 Japan 15,300; Republic of South 
— Africa 7,500. 

Pigments, mineral: Iron oxides and _ | Oo 
hydroxides, processed___ —__-_-_~- 171 167 -- Thailand 55; New Zealand 49; © 

Singapore 34. oo, . 
Potassium salts, crude__ ~~ ______— 43 ae 
Precious and semiprecious stones other | . . 

than diamond, synthetic ; . . . 
. : value, thousands_ _ . $21,087 $27,251 $1,667 Japan $7,785; Thailand $7,747; 

an Hong Kong $5,409. OO 
Salt and brine____ —_ thousand tons__ 4,947 5,272 (8) Japan 3,269; Republic of Korea 

SO . 778; Brazil 128. 
. Sodium compounds, n.e.s.: Carbonate, 

manufactured _.____...______ 2,648 7,207 _- New Zealand 4,464; Fiji 1,550; 
. an Singapore 566. 

Stone, sand and gravel: 
Dimension stone: - oo 

Crude and partly worked ____~_ 2,539 5,235 _- Italy 4,835; New Zealand 263. 
Worked ~~ 2 Lee 287 5 _- New Zealand 4. 

Dolomite, chiefly refractory-grade __ 36 43,555 All to Japan. 
. Gravel and crushed rock _______~— 894,993 1,139,464 20 Japan 5,510; Vanuatu 600; 

-  wnspecified 1,132,914. 
Limestone other than dimension. _ — _ 76 21 _. Fiji lg. 

Sulfur: . . 
Elemental: Crude including native 

and byproduct __._-______-~-- 3,934 1,180 __ New Zealand 917; Indonesia 121. 
Sulfuric acid____ ..._.~_.___-- 489 209 _— Papua New Guinea 71; Fiji 69; 

New Zealand 24. 
Talc, steatite, soapstone, pyrophyllite __ 122,349 183,376 14,005 Japan 120,312; Republic of Ko- 

. rea 15,745; Netherlands 
15,252. 

Other: 
Crude______§____ ~~~ 11,285 52,275 18,577 Japan 16,247; Netherlands 4,718; 

, France 2,475. 
Slag and dross, not metal-bearing _ _ _ 92 13,340 __ Singapore 8,204; Norway 5,000. 

MINERAL FUELS AND RELATED 
MATERIALS 

Carbon black ___________--_-~-- 25,148 27,766 _- Indonesia 12,999; New Zealand 
5,712; Republic of Korea 1,734. 

Coal: 
Anthracite and bituminous 

thousand tons_ _ 88,751 92,256 57 Japan 42,630; Republic of Korea 
8,518; France 4,456. 

Lignite including briquets ——do___~— 26 53 _— Republic of Korea 39; Italy 4; 
apan 4. 

Coke and semicoke_______—_do___ _ 168 471 (8) India 236; Republic of Korea 85; 
Romania 60. 

See footnotes at end of table.
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Table 2.—Australia: Exports and reexports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) . 

Destinations, 1986 

| di 1985 1986. Tprspagq 
Commodity Buited - Other (principa!) 

MINERAL FUELS AND RELATED 
MATERIALS —Continued 

Petroleum: : 
Crude_ thousand 42-gallon barrels_ _ 41,390 24,019 16,983 Japan 3,128; Singapore 1,991. 
Refinery products: 

Liquefied petroleum gas 
do____ 18,670 | 19,570 NA NA. 

'* Gasoline ~-~2___-_do____ 2,700 2,093 13 Fiji 619; New Zealand 485; Pa- 
pua New Guinea 431. ‘ 

Mineral jelly and wax __do___ — 14 18 — New Zealand 11; Malaysia 3. 
Kerosene and jet fuel_ __do_ __ — 5,643 6,093 7 Fiji 754; New Zealand 519; 

bunkers 4,063. 
Distillate fuel oi] _____do___~_ 4,895 4,697 42 Papua New Guinea 1,038; Fiji 

. . 844; New Zealand 626. 
Lubricants __ .§______do____ _ 1,472 1,238 95 New Zealand 237; Singapore 161; 

Hong Kong 145. 
Residual fuel oil_ _______do____ 8,983 10,075 1,661 Singapore 2,058; Papua New 

Guinea 1,408; bunkers 4,437. 
Bitumen and other residues 

do____ _~ 1 _— Mainly to Tonga. 
Bituminous mixtures___do_—— — 5 3 _ New Zealand 1; Vanuatu 1. 

"Revised. NANotavailable. 
1Table prepared by Audrey D. Wilkes. Import data for 1985 and 1986 were not available at the time of publication. 
2Data from Australian Mineral Industry Annual Review Preliminary Summary 1987. 
3May include platinum-group metals. 
“Unreported quantity valued at $1,534,000. oe 
5Unreported quantity valued at $24,000. So | 
Less than 1/2 unit. | | 

oe COMMODITY REVIEW 

METALS. station was submitted to the Western Aus- | 
. 7 . tralian government by Western Australian 

Aluminum, Alumina, and Bauxite——The Ajyminium Smelter Consortium Ltd. near 
production of aluminum rose 14% over that yearend. The proposal designated a site 
of 1986, while alumina production increased year Bunbury, south of Perth, for the 

7% and bauxite production increased 5% smelter. The first potline would be commis- 
during 1986. Production for all three estab- signed in 1992 and the second in 1996. 

lished record highs. Aluminum production § BHP-Utah Minerals International Inc. 
increased primarily because the five estab- announced in July its intention to sell its 
lished smelters—Bell Bay in Tasmania; 20% share in the 1-million-ton-per-year alu- 
Boyne Island, Queensland; Kurri Kurri, mina refinery and associated bauxite mine 
New South Wales; Point Henry, Victoria; at Worsley, Western Australia. By yearend, 
and Tomago, New South Wales—operated it had conditionally agreed to the sale to 
at nearly 100% of capacity. Production at Hydro Aluminium A/S of Norway. The 

the sixth smelter in Portland, Victoria, conditions included approval by the Austra- 
which went on-line in November 1986, was lian Government and agreement of the 
at about 70% of capacity. The increase in other joint-venture partners, Reynolds 
alumina was due mainly to increased pro- Australia Alumina Ltd., 40%, Shell Co. of 
duction at the Gladstone refinery to meet Australia Ltd., 30%, and Kobe Alumina 

higher world demand. Associates, 10%. 
Exports of bauxite in 1987 decreased 10% Aluvic, a join venture in which the Victo- 

to 4.5 million tons. Alumina and aluminum ria State government holds a 35% share, 
exports, however, increased 8% and 21%, was looking into the possibility of con- 
respectively, attaining record highs of 8.3 structing a $22.5 to $30 million aluminum 
million tons and 700,000 tons. casting plant at its Portland smelter. 

A proposal for a two-potline, 280,000-ton- Copper.—Mine production of copper con- 
per-year smelter with an associated power tinued to decline in 1987, decreasing 10%,
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owing to decreased output at Australia’s lia, which increased for the seventh consec- 
two largest copper mines, Mount Isa Mine, utive year, was 3.47 million troy ounces in 
Queensland, and Mount Lyell Mine, Tas- 1987, an increase of 44% and the highest 

mania. Production decreased at the Wood- since 1906. Australia’s peak gold produc- 
lawn Mine, New South Wales, during the tion, 3.8 million ounces, was attained in 

changeover from surface to underground 1903. . 

mining. The small Warrego Mine, near The Telfer Mine in Western Australia, 

Tennant Creek, Northern Territory, ceased owned and operated by Newmont Holdings 
copper production in February. Pty. Ltd., 70%, and BHP Gold Mines Ltd., 

Construction progressed on schedule to 30%, replaced the Kidston Mine, Queens- 
meet the October 1, 1988, target date forthe land, as Australia’s preeminent gold pro- 
first copper metal pour at the on-site refin- ducer. The Kidston Mine, owned by Cana- 
ery at the huge Olympic Dam copper-gold- da’s Placer Development Ltd., 70%, Austra- 
silver-uranium project at Roxby Downs Sta-__lia’s Elders IXL Ltd., 15%, and Australian 
tion, South Australia, owned by Roxby Min- public shares, 15%, remained Queensland’s 
ing Corp. Pty. Ltd., a subsidiary of Western largest producer. The Granites Mine, owned 
Mining Corp. Holdings Ltd. (WMCH), 51%, by North Flinders Mines Ltd., displaced the 
and BP Australia Ltd., 49%. Scheduled Enterprise Mine, owned by Renison Gold- 

production was to be 30,000 tons of cathode- fields, 60%, and Enterprise Gold Mines NL, 
grade copper bar per year produced from 1 40%, as the Northern Territory’s biggest 
million tons of copper-uranium ore. The producer. The Stawell Mine, a joint venture | 
refinery will use the Isa process technology of WMCH, 75%, and Central Norseman 

_ developed by Copper Refineries Pty. Ltd.,a Gold Corp., 25%, remained Victoria’s major 
wholly owned subsidiary of MIM Holdings producer. Paragon Resources Ltd.’s Temora 
Ltd. | gold-silver mine, commissioned in May, be- 

, A joint venture consisting of Cyprus Min- came the largest gold mine in New South 
erals Australia Co., 37.5%, Arimco NL, Wales, supplementing byproduct gold pro- 
37.5%, and Elders Resources Ltd., 25%, duced from base metal mining. Although 
announced in midyear plans to develop the commencement of production at the Olym- 
Starra copper-gold deposit and to commis- pic Dam deposit at Roxby Downs Station 
sion a processing plant the first quarter of will considerably expand gold output, South 
1988. Mining was planned at a rate of Australia remained a small producer in 
750,000 tons of ore per year to produce 1987. Production of gold in Tasmania re- 
10,000 tons of copper-in-concentrate. Starra mained primarily a byproduct of base metal 
is 150 kilometers southeast of Mount Isa. mining. 

Renison Goldfields Consolidated Ltd. Exploration for gold accounted for more 
announced that underground mining at its than 50% of the amount spent on explora- 
Mount Lyell Mine, Queenstown, Tasmania, tion for nonfuel minerals in 1987, resulting 

will continue beyond the previously sched- in the discovery of numerous potential gold 

uled closure date of June 1989, following a mines, primarily extensions of known ore 

pledge of financial assistance from the Tas- trends. A few sites were virgin ore bodies. A 

manian State government. The aid will partial list of gold mines and treatment 

enable the selective mining of 7.5 million plants commissioned during the year is as 

tons of ore grading 1.95% copper from the follows: Agricola, Queensland (Astrik Re- 

deeper 50 and 60 series stopes. Mine closure sources NL); Bardoc, Western Australia 

is likely to be in 1994, following the comple- (Aberfoyle Exploration Pty. Ltd., 57%, and 
tion of mining the 60 series stope. Hill Minerals NL, 48%); Bellevue, Western 

Barrack Mines Ltd., the operator holding Australia (Queen Margaret Gold Mines NL, 

a 66% interest, announced the development 50%, and Spargos Exploration NL, 50%); 
of the polymetallic-mineralized deeper lev- Boddington, Western Australia (Worsley 
els of the Horseshoe Lights gold mine, 1385 Joint Venture Partners—Reynolds Austra- 
kilometers north of Meekatharra, Western lia, 40%, Shell Australia, 80%, BHP Gold, 

Australia. A plant was under construction 20%, and Kobe Alumina Associates, 10%); 
for the production of 60,000 tons of copper Cosmo Howley, Northern Territory (Domin- 
concentrate beginning in the first quarter of ion Gold Mines NL, 50%, Regent Mining 

1988. Eastern Petroleum Australia Ltd. Ltd., 45%, and Southern Goldfields Ltd., 

28.5%, and Samantha Exploration NL, 5%); Cracow, Queensland (Costain Securi- 

5.5%, were the other partners in the mine. ties (NSW) Pty. Ltd., 50%, Sedimentary 
Gold.—The production of gold in Austra- Holdings Ltd., 37.5%, and Cracow Gold Ltd.,
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12.5%); Croydon, Western Australia (Cen- would also operate the Perth Mint and gold 
tral Coast Exploration NL); Gabanintha, refinery and assume the crushing, milling, 
Western Australia (Dominion Gold, 50%, and gold recovery operations previously 
Southern Ventures NL, 25%, Black Swan done by the Western Australian State Bat- 
Gold Mines NL, 25%); Gidgee, Western teries. | 

Australia (Montague Gold NL, 47%, Cyprus Peko-Wallsend Ltd. announced plans at 
Minerals Australia, 26.5%, and Hudspeth & yearend to build a carbon-in-pulp gold re- 

Co. Ltd., 26.5%); Gibralter, Western Austra- covery plant to treat the accumulated tail- 
lia (Pan Australian Mining Ltd.); Goongar- ings at the Warrego Mine. The tailings 
rie, Western Australia (Julia Mines NL); reserve was 4.5 million tons grading 1.03 
Hellyer, Tasmania (Aberfoyle Ltd.); Kurara grams of gold per ton. More than 90,000 
(Nord Resources (Pacific) Pty. Ltd.); Merton- ounces of gold will be reclaimed. 
dale, Western Australia (Hunter Resources Croesus Mining NL and Indian Ocean 
Ltd.); Mount Fisher, Western Australia Resources Ltd. entered into a joint-venture — 
(Sundowner Minerals NL); New Celebra- agreement to treat 2 million tons of tailings 
tion, Western Australia (Newmont Hold- a+ Lakewood Trailings near Kalgoorlie in 
ings, 60%, Hampton Australia Ltd., 25%, Western Australia. About 30,000 ounces of 
Mount Martin Gold Mines NL, 15%); Pajin- gold were expected to be recovered. 
go, Queensland (Pajingo Gold Mines Pty. Plans for the Starra copper-gold deposit, 

| Ltd.); Premier, Western Australia (Kal- goccribed in the “Copper” section, were to 
Boor a Wein ‘Giinan ‘Mining TA” produce 500,000 tons of ore per year from 

; . ** four separate open pits and an additional 
50%, Cyprus Minerals Australia, 25%, 959 000 tons per year from underground, 
Arimco, 25%); Temora, New South Wales extracting a total of 100,000 ounces of gold. 
(Paragon Resources); White Devil, Northern Th. e Br ok. en Hill Pt Cc 0 Lt d (BHP) 

Territory (Australian Development Ltd.); . y: ° ’ 

and Youanmi Western Australia (Eastmet transferred into a separate gold company, 
9 BHP Gold Ltd., all of its gold interests, 

Ltd.). | Sg ape 
An $11 million precious metals refinery, excludins its stake mm tne Ok noel vee 1d 

the first of its kind in Australia, was plan- apua lew “uinea and tnose interests he 
ned for Sydney, New South Wales, to pro- by its Utah International Div. BHP retain- 

duce gold and silver bullion from residues 0 2 9°% 1D nonage the wopeue. ané 

and serap, Tt would bo built by the bint oat the gold. the remaining, shares 
refinery was scheduled to be operational by W°Te offered to BHP shareholders. Among 
December 1988. The joint venture compris- the new company’s interests were Bodding- 
ed Tolltreck Systems Ltd., 40%; MIM Hold- ton, Western Australia, 20%; Browns 
ings, 830%; and Noranda Minerals Inc., 30%. Creek, New South Wales, 100%; Coronation 

The Golconda Minerals NL and Mine- Hill, Northern Territory, 45%; Gympie, 
fields Exploration NL 50-50 joint venture Queensland, 55%; Ora Banda, Western 
announced plans to develop the old Mount Australia, 100%; and Telfer, Western Aus- 
Mulgine molybdenum-tungsten deposit, 85 tralia, 307. 
kilometers northeast of Perenjori, Western Iron and Steel.—Production of iron ore in 
Australia, into an open pit gold mine. Re- 1987 jncreased’ O70 one the previous 
serves at Mount Mulgine were 47.5 million record figh set in - £ne increase re- 
tons of molybdenum-tungsten ore with sig- flected the effectiveness of programs to 
nificant gold values, up to 3.5 grams perton, expand production at some mines, the poli- 
plus silver. Exploration and further delinea- cy of building stocks at port facilities by the 
tion of reserves was scheduled through major producers, and a strengthening in 
June 1990. export demand, especially during the sec- 

At yearend, Western Australia was plan- ond half of the year, following a higher level 

ning to establish an international gold of steel production in Japan and Western 
bank, to be owned by the State and head- Europe. However, iron exports decreased 

quartered in Perth. The Gold Banking Corp. 3%. A surge in iron ore exports during the 

would issue notes backed by gold bullion or last half of the year did not offset the 

by Australian Nuggets, Australia’s legal reduced level of shipments earlier in the 
tender, 99.99%-gold coins. This would make year. Iron ore contract prices negotiated 
Australia the only country in the world to early in the year were down another 4% 
issue gold-backed notes. The Gold Bank to 9% from the previous year, due to an
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sources NL, 12.5%, and Petrocarb Explora- lead-zinc deposit in the Kimberley District 

tion NL, 10.5%, in the Northern Territory; of northwestern Western Australia in June. / 

decreased slightly at Cobar Mines Pty. The mine is a joint venture between BHP, 
Ltd.’s Cobar Mine and Denehurst Ltd.’s 58%, and Billiton Australia Ltd., 42%. The , 
Woodlawn Mine, both in New South Wales; high-grade ore was stockpiled on-site until 
and remained about the same as that of the concentrator came on-stream in the 
1986 at MIM Holdings’ Mount Isa Mine, and __ first quarter of 1988. The mine was expected 
North Broken Hill Ltd.’s mines at Rosebery, to produce 320,000 tons of ore per year, 

| Tasmania, and Elura, New South Wales. producing concentrates of 80,000 tons grad- 
Mined zinc production increased at the ing 55% zinc and 17,000 tons grading 75% ~ 

Cobar Mine; decreased at the Mount Isa, lead annually. All concentrate was to be 
Woodcutters, and Woodlawn Mines; and shipped to Southeast Asia, Europe, and 
remained about the same as that of the other parts of Australia from the Western 
previous year at the Elura and Rosebery Australia port of Wyndham. Operations at 
Mines. | Cadjebut marked the first base metal min- | 

Lead bullion production increased 5% ing by BHP since it ceased operations at its 
primarily because of the increased produc- namesake, the Broken Hill Mines in New 
tion of mined lead at Mount Isa. Lead South Wales in 1939. _ | “ 
bullion was produced at the on-site smelter A fire in a sinter plant control room at 
at Mount Isa and at the Cockle Creek yearend caused a 6-week closure of the Port 
smelter, New South Wales, owned by the Pirie refinery, resulting in the loss of 20,000 | 
Sulphide Corp. Pty. Ltd., a wholly owned tons of refined lead. Contractual commit- | 
subsidiary of CRA. Production of primary ments were maintained, however, from in- 

refined lead increased at Broken Hill Asso- ventory. stockpiled for use during the sched- 
ciated Smelters Pty. Ltd.’s (BHAS) Port uled shutdown for maintenance in January 
Pirie refinery. The refinery, Australia’ssole 1988. Production of refined zinc continued, 
producer, had experienced shortages oflead although at about 70% to 75% of nominal - 
concentrate feedstock in 1986 because of capacity. | | 
work stoppages at the Broken Hill mines BHAS will upgrade its facilities. at Port 
between May 26 and July 22. Estimated Pirie over a 4-year period beginning in 1988 

, production of refined lead from secondary to comply with environmental regulations, 7 
sources increased 5%. | to increase operating flexibility, and to | 

Primary refined zinc production was maintain production. = = | | 
slightly higher in 1987. It increased at Aberfoyle announced at yearend an $84 
Electrolytic Zinc Co. of Australasia Ltd.’s_ million program to quadruple mining oper- 
Risdon, Tasmania, refinery and at the Port ations and construct:a new 1-million-ton- 
Pirie refinery, but decreased slightly at the per-year ore treatment plant at its Hellyer 
Cockle Creek refinery. : underground mine, Tasmania, which came 
Underground development, trial mining, on-stream earlier in the year. The mine had 

and metallurgical testing continued at MIM _ been using the old Cleveland tin milling 
Holdings’ Hilton lead-silver-zinc mine, 20 facility, which had been converted to proc- 
kilometers north of Mount Isa. High-grade ess 250,000 tons of copper-lead-silver-zinc 
ore was extracted at a rate of 2,000 tons per ore. Average production at a 1-million-ton-. 
week and trucked to Mount Isa for process- per-year throughput, will be 45,000 tons of 
ing in the lead-zinc concentrator. It was lead concentrate, 170,000 tons of zinc con- 

being planned that a commercial mine _ centrate, 100,000 tons of bulk lead-zinc con- 
would begin operating in the late 1980’s at centrate, and 10,000 tons of copper-silver | 
Hilton, integrating its ore with that of concentrate. Gold is also present in the ore, 
Mount Isa. Production would be increased but recovery is likely to be minimal because 
to about 2.5 million tons per year by the of the ore’s refractory nature. The project 
mid-1990’s to offset declining production at was scheduled to be completed in early 1989 
Mount Isa. Reported primary reserves at and was to gradually replace output from 
the end of June were 11 million tons of Aberfoyle’s Que River Mine, scheduled for 
proven ore grading 6.7% lead, 9.1% zinc, closure in 1991. 
and 154 grams of silver per ton and 38 Electrolytic Zinc commissioned a feasibil- | 
million tons of probable ore grading 6.4% ity study early in the year on expanding the 
lead, 9.3% zinc, and 150 grams of silver per Risdon, Tasmania, zinc smelter-refinery by 
ton. up to 45% to 320,000 tons per year. This 

Mining operations began at the Cadjebut would be in addition to the 4-year moderni-
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zation program begun at the start of the mineral sands, which are high concentra- 

| _ year to replace the leaching and purifica- tions of the heavy-minerals rutile, ilmenite 

tion plant. . (including leucoxene), zircon, and monazite, 

The major mines at Broken Hill began operated at full mining capacity throughout 

operating under revised conditions in Feb- the year, with estimated production of con- 

ruary after the miners voted to accept the centrates increasing by 7%. Australia re- 

recommendations of the New South Wales tained its ranking as the world’s leading 

Industrial Commission that the number of producer and exporter of mineral sands, 

weekly shifts be increased to 21 from 19 and producing an estimated 40% to 60% of 

that some safety practices be changed. The world production. Ilmenite production in- 

dispute over the proposed changes and the creased 11%, monazite output decreased | 

unions’ refusal to accept them led to a 2- 14%, rutile production increased 19%, and 

month shutdown beginning in May 1986. zircon production decreased 3%. Leucoxene 

The miners returned to work in July 1986, production decreased 14%. | 

. under an interim agreement that increased The TiO. Corp. NL, 50%, and Kerr McGee 

the number of shifts from 15 to 19. Chemical Corp., 50%, announced plans to 

- _Manganese.—Production of manganese develop a mineral sands mine and concen- _ 

ore in Australia, all on Groote Eylandt in trator at Cooljarloo, 170 kilometers north of 

the Gulf of Carpentaria, Northern Territo- Perth, as well as separate synthetic rutile 

ry, by Groote Eylandt Mining Co. Pty. Ltd. (SR) and titanium dioxide (Ti0.) pigment | 

| a wholly owned subsidiary of BHP, increas- plants. Annual production was expected to 

ed 12% owing to the completion of a mod- be 300,000 tons of ilmenite, 40,000 to 60,000 | 

ernization program that raised the ore tons of zircon, 20,000 to 40,000 tons of rutile, 

treatment capacity from 750 to 1,000 tons and 2,500 tons of monazite. Production from 

per hour and concentrate production capac- the mineral sands plant was scheduled to 

ity from 2.3 to 2.4 million tons per year. start by mid-1989, the SR plant in January 

' Manganese alloy (ferromanganese and 1990, and the TiO, plant in mid-1990. 

: silicomanganese) production at the Bell Bay CRA reportedly discovered one of the 

| plant by Tasmanian Electro Metallurgical world’s largest deposits of heavy-mineral 

Co. Pty. Ltd., also wholly owned by BHP, sands in the Horsham region of western 

| increased by more than 40% following the Victoria. The deposit was described as hav- | 

completion in midyear of a 3-year expansion ing 1 billion tons of proven ore in the 

program that raised production capacity primary exploration area containing more 

from 135,000 to 190,000 tons per year. than 3% heavy minerals and a larger re- 

Late in the year, BHP announced source of 4.9 billion tons averaging more 

through its wholly owned subsidiary BHP- than 2% heavy minerals. Estimated re- 

Utah Minerals International that it plan- serves in the primary exploration area were 

ned to build a plant at Newcastle, New 12.5 million tons of ilmenite, 5.1 million 

South Wales, to produce electrolytic manga- __ tons of zircon, 4.6 million tons of leucoxene, 

nese dioxide used in the manufacture of dry 3.4 million tons of rutile and anatase, 

cell batteries. Beginning in late 1989, the 580,000 tons of monazite, and 170,000 tons of 

plant, to be fed with ore from the Groote xenotime. 

‘Eylandt Mine, was to have the capacity to Consolidated Rutile Ltd. commissioned its 

produce 15,000 tons of manganese dioxide 175,000-ton-per-year low-chromium ilmen- 

per year, about 10% of the combined capaci- ite upgrading plant at Meeandah, Queens- 

ty of market economy countries. About 90% land, in March. Consolidated Rutile was 

of production was to be exported. planning to increase the plant’s capacity to 

BHP announced an agreement with 250,000 tons per year in mid-1988. 

CMIEC for a feasibility study on estab- Westralian Sands Ltd. commissioned its 

lishing in China a 60,000-ton-per-year man- 110,000-ton-per-year SR plant at North Ca- 

ganese ferroalloy plant that would be fed by _ pel, Western Australia, in February. 

ore from the Groote Eylandt Mine. A deci- Associated Minerals Consolidated Ltd., 

sion to proceed would increase the average the world’s largest producer of mineral 

170,000-ton-per-year shipments of manga- sands and a wholly owned subsidiary of 

nese ore to China and probably establish a Renison Goldfields, opened its third, and 

50-50 joint venture. Australia’s fourth, SR plant at Narngulu, 

Mineral Sands.—Australian producers of near Geraldton, Western Australia, in
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April. The plant will process ilmenite from counting for more than 50% of world nickel 
the company’s mines at Eneabba and at full trade accept the terms of membership. 
capacity will produce 112,000 tons of SR per Tin.—Australian production of tin-in- 
year. concentrates decreased 12%. The Tolltreck 

Mineral Deposits Ltd., a wholly owned Metal Products Ltd. tin smelter at Alexan- 
subsidiary of BHP, commissioned its new. dria in Sydney, and Greenbushes Ltd.’s tin 
mining operation at Viney Creek, north of smelter at its tin-tantalum mine south of 
Newcastle, New South Wales, in midyear. Perth, reduced smelting operations to part- 

The mineral sands concentrates were proc- time owing to the shortage of suitable 
essed through the company’s adjacent concentrates. As a result, production of 
Hawks Nest plant. primary refined tin decreased by 57%. 
Nickel.—Mine production increased at Renison Goldfields’ large, hard-rock, un- 

WMCH’s mines at Mount Windarra and in derground Renison Bell Mine in Tasmania 
the Kambalda-St. Ives areas of the produced at its 850,000-ton-per-year capaci- 
Kalgoorlie District, both in Western Austra- ty throughout the year after returning to a 
lia, as well as at Queensland Nickel Pty. 24-hour, 7-day-per-week schedule in April 
Ltd.’s Greenvale Mine in Queensland. Nev- 1986. Renison continued to toll smelt its tin 
ertheless, Australia’s nickel production concentrates in Malaysia and to develop its 
decreased by 8% owing to the suspension of own markets for the metal, which it began 
mining at two large mines in Western doing soon after the collapse of the Interna- 
Australia—the Agnew Mine, owned by BP tional Tin Council in October 1985. 
Australia, 60%, and MIM Holdings, 40%, in Kokan Mining Co. Ltd., a subsidiary of 
August 1986 and the Nepean Mine, owned Nippon Kokan K.K. of Japan, and Green- 
by Metals Exploration Ltd., in May 1987. bushes were planning to jointly mine tin 
The Agnew Mine remained on care and and tantalum ore in the. Pilbara District 
maintenance, to be reopened when market beginning in the spring of 1988. The tin and 
conditions permit and the Nepean Minewas tantalum deposits, located about 200 kilo- 
exhausted. | meters south of Port Hedland, were first 

Nickel content of nickel matte produced discovered by Greenbushes in the late 
at WMCH’s Kalgoorlie nickel smelter 1970’s. Kokan Mining established a subsid- 
decreased 2% from that produced in 1986, iary, Western Australia Rare Metals Co., to 
largely owing to the loss of available con- conduct further tests and feasibility studies 
centrate feed from the Agnew Mine. The between mid-1986 and mid-1987 with finan- 
decline was partially offset by increased cial backing from the Metal Mining Agency 
production from the Kambalda Field and of Japan. The production of tin and tanta- 
Mount Windarra. The nickel content of lum reportedly will be shared equally by 
nickel oxide sinter produced at Queensland Kokan Mining and Greenbushes. 
Nickel’s Yabulu, Queensland, refinery near Tungsten.—Australia remained one of 
Townsville remained at about the same the market economy countries’ leading 

level as that of the previous year. Refined tungsten producers, despite the fall of 
nickel from WMCH’s Kwinana, Western 1987 production to about 382% of the peak 
Australia, nickel refinery increased 14%.. reached in 1980, as a result of continued low 

Queensland Nickel was exploring the possi- prices and weak demand. Production of 
bility of importing nickel ore from New tungsten in concentrates decreased 28%. 
Caledonia and/or Indonesia for treatment About 65% of output came from Peko- 
at the Yabulu plant. Yabulu was being fed Wallsend’s subsidiary, King Island Schee- 
with ore from the nearby Greenvale Mine, _ lite Pty. Ltd., which was producing from its 
but its reserves will be exhausted by about Dolphin Mine on King Island, Tasmania. 
1991, and Queensland Nickel was looking The remainder was produced by Tasmania 
into other source material to save the facili- Mines NL from its Kara Mine in northern 
ty from closure. Yabulu employed about 700 Tasmania. 
people. King Island Scheelite continued to oper- 

In November, Australia gave notice of its ate at 50% of rated capacity at its Dol- 
intention to become a foundation member  phin Mine. The company’s Bold Head Mine 
of the new International Nickel Study on King Island remained on care-and- 
Group, a producer-consumer forum design- maintenance status. Production from the 
ed to encourage information sharing about Kara Mine was reduced because of metal- 
world nickel trade. The Study Group was to lurgical problems at the mill and a reduc- 
become effective when 15 countries, ac- tion from three shifts to one shift per day.
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Australia’s second largest capacity tungsten In August, the Bow River Joint Venture, 
mine, Mount Carbine near Cairns, Queens-_ consisting of Freeport-McMoRan Australia 

| land, of Queensland Wolfram Pty. Ltd., Ltd., 80%, and Gem Exploration and Miner- 

_. owned by Poseidon Ltd., 66.6%, and R. B. als Ltd., 20%, began constructing a plant 20 | 

Mining Pty. Ltd., 33.3%, remained on care kilometers east of the Argyle Diamond 

| and maintenance. | | Mines’ leases for the treatment of dia- | 
Virtually all production was exported, mondiferous alluvium from the Limestone 

mainly to the Federal Republic of Germany, Creek and Bow River area. The plant was 

| the United States, and the U.S.S.R. The expected to become operational in early 
only Australian consumer of domestic sup- 1988, processing 4,000 tons of alluvial gravel 
plies was Seco-Titan Pty. Ltd., which used per day. Diamond production was expected 

- minor amounts for the production of ammo-__ to be 600,000 carats per year, consisting of 
nium paratungstate and tungsten carbides. 18% to 25% gem quality, 65% to 72% near 

- gem, and 8% to 10% industrial-grade dia- | 
INDUSTRIAL MINERALS. mond. — , . | 

, : . . ; | Freeport-McMoRan, 50%, and Triad Min- | 
| Diamond.—Argyle. Diamond Mines Pty. erals NL, 50%, completed a stream sedi- __ 

Ltd, a joint venture of CRA (56.8%), Ash- ment sampling program toward yearend, | 

_ ton Mining Ltd. (38.2%), and the Western from which many diamond indicator miner- 
, Australian government-owned West Aus- als were recovered, at their Mount Eliza- 

tralian Diamond Trust (9%), remained the beth diamond project in the east Kimberley 
world’s leading diamond producer, produc- District. Mapping has identified two 
ing more natural diamond by itself than imberlite-lamproite pipes over the 400- 
that produced by any country in the world. gquare-kilometer area. | 

Argyle produced more than De Beers Con- Gem Stones.—Apart from diamond, gem : 
solidated Mines Ltd.’s 16 wholly and par- stone mining in Australia consisted princi- 
tially owned diamond operations in Botswa- pally of opal and sapphire. Small quantities 
na, Namibia, and the Republic of South of other gem stones, such as amethyst, | 

| Africa. Argyle accounted for 36% of the chrysoprase, emerald, garnet, nephrite jade, | 
world’s diamond output in 1987 from its rhodonite, topaz, and zircon, were also pro- 
AK-1 kimberlite (lamproite) pipe mine in duced. | oe 
the Kimberley District. Diamonds from the Australia retained its longstanding stat- 

AK-1 pipe consisted of 6% gem, 39% near ure as the world’s leading producer of natu- 
gem, and 55% industrial grades, the lowest ral sapphire. Australia provided 70% to | 
proportion of gem-quality diamond compar- 80% of the uncut sapphire imported by 
ed with that from any leading producer Thailand, the recognized world leader in 
country in the world. As a result, although the processing and marketing of sapphire in 
Argyle increased the world’s supply of new- 1987. Sapphire was mined in the Anakie 
ly mined diamonds by 49%, the value of the District of central Queensland and in the | 
world’s diamond supply only increased 7%. | New England (Inverell-Glen Innes) District. 

Argyle Diamond Sales Ltd. (ADS), jointly of New South Wales. | 

owned by Ashton and CRA, continued to From 80% to 90% of the world’s natural 
market 95% of the joint venture’s produc- opal was produced in Australia in 1987. 

tion. Except for a small quantity of high- Most of Australia’s opal was mined from 
quality diamonds retained for cutting and _ three fields in South Australia: Andamoo- 
polishing in Western Australia, all of the ka, Coober Pedy, and Mintabie, the largest 
gem production and 75% of the near-gem producer. A smaller amount of opal was 
and industrial-grade rough diamond was also produced in central-northern New 
marketed to De Beers’ Central Selling Orga- South Wales at Lightning Ridge, which was 
nization, which controlled 80% of the also the world’s only source of black opal. A 
world’s supply and marketing of diamonds, newly discovered field about 20 kilometers 
in London, England. The balance of near- from Lightning Ridge, the Sheepyard Field, 
gem and industrial-grade diamonds was was showing promise for vastly increased 
sold by ADS to the international market production of opal in the future. A small 
through its Antwerp, Belgium, office. ADS quantity of opal, mostly the boulder opal 
marketed its gem diamonds through se- variety but including other types, was pro- 
lected jewelers, and the West Australian duced in central Queensland where it oc- 
Diamond Trust marketed its 5% share of curs in a broad zone between Opalton in the 
production separately. north and Yowah in the south, near the



THE MINERAL INDUSTRY OF AUSTRALIA 89 

border with New South Wales. a the Bass Strait between Victoria and Tas- 

Because most of the sales transactions mania. The majority of the remaining pro- 
were conducted privately between miner duction was from the Barrow Island Field 
and buyer, reliable production and trade off Western Australia and from the Cooper 
statistics for opal and sapphire were not and Eromanga Basins in South Australia 

available. | and Queensland. : 
| The number of exploration wells drilled 

MINERAL FUELS onshore, 211, was substantially higher than 

Coal.—For the fifth successive year, pro- that of 1986. However, the number of explo- 
duction, consumption, and exports of black ration wells drilled offshore, i 5, was only 

coal attained record-high levels despite the one alf fn ¢ name aes 999 1986. nee 
continuance of massive world oversupply be "60% c er of wens h h ee 986. Th | 
and depressed international prices. The coal y 60% compared with that of I . The 
industry was Australia’s biggest foreign- number of development wells drilled, 56, 

exchange earner, accounting for more than - increased by 51% although offshore devel- 
one-third of export revenues from the min- opment drilling remained at about the same 
erals sector and 15% of the country’s export. level as in 1986. Seismic activity included 
earnings. It was also the country’s largest 41,097 line kilometers being shot, of which 

employer. Raw coal production in Queens- 24,889 kilometers were offshore. 
land, Australia’s largest producing State for Uranium.—Production of uranium oxide | 

the third consecutive year, increased 2% to (UsO.) in Australia decreased 9% owing to 

| 85 million tons. New South Wales produced decreased production at both the Ranger 
83.7 million tons for a 4% increase. These Mine, owned by Energy Resources of Aus- 

two states accounted for more than 96% of tralia Ltd. (ERA), and the stockpiled ore at 

the coal production and virtually all of the the Nabarlek operation, owned by Queens- 
country’s coal exports. : land Mines Ltd. (QML). ERA produced 3,103 | 

Domestic coal consumption increased 3% tons of UsOs, a decrease of 11% from that of 
to an estimated 44.8 million tons. Approx- 1986, and QML produced 1,354 tons of UsOs, | 

imately 90% of the domestic coal consump- @ 3% decrease. Uranium was Australia's 
tion was by the electricity and iron and Second most valuable energy export. | 

steel industries, primarily using steaming | Although Australia produced 11% of the 

and coking coals, respectively. _ _ market economy countries’ uranium output 

Coal exports again recorded record-high 1 1987 and was the fourth largest producer 
tonnages, increasing 10%. Queensland’s behind Canada, the United States, and the 

coal exports increased 16% accounting for Republic of South Africa, the industry was | 
58% and 59.2 million tons of the total, and of comparatively little importance to the 
exports from New South Wales increased nation’s economy. All uranium was pro- 
7%, to 42.8 million tons. duced for export because Australia had no 

The Commonwealth Scientific and Indus- nuclear powerplants. However, the Govern- 

trial Research Organization patented a ment operated a small reactor at Lucas 

process for making coal that is nearly free Heights, near Sydney, for research and the 

of mineral impurities and that can be used production of isotopes and radiopharmaceu- 
as a substitute for heavy fuel oil. ticals for medical use. 

Petroleum and Natural Gas.—Despite its Underground development of the mine 

relative self-sufficiency in oil and gas pro- and erection of a metallurgical plant and a 

duction, which meets 80% to 85% of domes- flash smelting furnace at the Olympic Dam 
tic needs, Australia remained a minor pro- project at Roxby Downs Station progressed 

ducer in terms of world standards. Unless throughout the year. The service decline, 
significant new oilfields are discovered, the main access to the underground work- 

Australian production can be expected to ings, was completed in June. The produc- 

decline significantly by 1990. Output of tion of uranium would begin by the target 

crude oil and condensate increased 7% to date of October 1, 1988, at the rate of 2,000 

200 million barrels, although still below tons per year, and this would more than 

1985’s record-high production level. Produc- offset the rapidly depleting stocks at the 

tion of liquefied petroleum gas declined 1%. Nabarlek Mine, expected to be exhausted by 

Natural gas production increased 2% to5380 July 1988. Production was to increase to 

billion cubic feet, establishing a new record. 3,000 tons per year within 4 years after 

More than 90% of the crude oil continued startup. The mine’s owners reported that, 

to come from the Gippsland Shelf fields in as of yearend, they had long-term agree-
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ments for the sale of uranium to the Swe- (MKU) in May and assumed the responsibil- 
dish State Power Board, the Central Elec- ity for environmental monitoring of the 
tricity Generating Board of the United mining site near Mount Isa in June. MKU, 
‘Kingdom, and the Korea Electric Power owner of one of Australia’s initial and most | 
Corp. The agreements were said to cover successful uranium mining operations, 
31% of planned production. ceased mining in 1981 when economic re- 
CRA Exploration Pty. Ltd. reported that serves were depleted. It has since been evaluation drilling at the Kintyre prospect, concerned with site restoration and cleanup 

located just inside the northern boundary of in accordance with environmental regula- 
the Rudall River N ational Park in Western tions and filling outstanding uranium con- 

Australia, had identified 15,000 tons of tracts with Europe from stockpiled materi- _ probable reserves of U;O, and an additional 4]. The final contract delivery was made in 
17,000 tons of possible U;0, reserves. CRA January 1985. 

| Exploration was planning to explore the 
deposit further during 1988. _ Physical scientist, Division of International Minerals. The Queensland Department of Mines Converted from Australian dollars (A$) to U.S. dollars 
approved the surrender of the mining leases ToS A$1.00=US$0.687 in 1985, and A$1.00= 
held by Mary Kathleen Uranium Ltd. | 7



The Mi t e Mineral Industry of 
Austri ustria 

By Harold R. Newman! | 

The mining and mineral processing in- state-run company while the remaining : 

dustries of Austria continued to contribute 49% was to be sold to the public in stages. 

a moderate share to the gross domestic Real growth in the GDP slowed to 1% in 

product (GDP). Mining operations by state- 1987, as modest increases in domestic con- 

owned companies represented a major pro- sumption offset declines in exports. The 

portion of production, although contribu- economic policy was expected to put Austria 

tions from private mining companies were back on a growth path and headed toward a 

significant. The Austrian Government had freer, more entrepreneurial economy. The 

recognized the problems inherent with a problems of the state-owned sector masked 

nationalized industry and embarked on a_ the fact that most Austrian industry was 

policy of fiscal austerity, regulatory reform healthy and in private ownership. Although — 

and economic restructuring. State indus- no private Austrian firms were large by 

tries, which soaked up the major proportion international standards, several were lead- 

of Government subsidies and audit guaran- ers in certain niches, such as specialized 

tees, were made more efficient and competi- metallurgy and railroad track-laying ma- 

tive. Under a typical restructuring, the chinery. 
Government retained a 51% stake in a . 

, PRODUCTION | 

Industrial production, excluding energy, problems with which the mining industry 

declined 2%. This was due mainly to falling had to contend was well known. The Aus- 

exports and poor sales by state-owned steel trian mining and minerals sector was in- 

firms. Restructuring efforts were underway creasing its chance for survival by under- 

in the steel industry with extensive layoffs taking measures such as reorganization, 

initiated. Mining and metals production minimizing administration, renewal of 

declined slightly except for aluminum, anti- process technologies, modernization, and 
mony, and lead. Production of industrial automation including computized controls. 
mineral commodities remained more or less There were 86 active mines in Austria, 55 of 

steady. The output of the mining industry them underground, 20 on the surface, and 

decreased overall by almost 5%, and the 11 with both underground and surface sec- 

value of mineral products decreased by _ tions. 
more than 14%. The worldwide economic . 
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Table 1.—Austria: Production of mineral commodities! = 
(Metric tons unless otherwise specified) 

Commodity 1983 (1984 1985 1986? 1987” 

METALS . 

Aluminum metal: . 
Primary __ __§____.-___~~~---~-____~ 94,200 95,833 © 94,106 92,453 93,414 
Secondary__—~_____~________-____~- 56,785 56,579 58,592 56,354 62,731 

Total _-. ~~~ 150,985. 152,412 152,698 148,807 156,145 
Antimony, mine output, Sb content of concentrate 659 523 ATT 514 450 
Cadmium metal __~_-~~~§_~§_~§_~§_~_____ 46 49 52 52 26 

. Copper: / . 
a Smelter, secondary _________________ 30,000 724 600 25,900 25,500 26,000 

Refined: , 
. Primary _____§_§___= ~_______ 8,769 9,592 8,207. 7,067 3,855 , 

Secondary ________ ~~~ 33,131 34,293 34,966 32,579 32,924 

Total _----_----_ ee 41,900 43,885 43,173 —- 39,646. 36,779 
Germanium, Ge content of concentrate 

kilograms_ _ 6,000 4,800 5,500 6,300 ©6,700 
Iron and steel: -. 

Iron ore and concentrate: — . 
Gross weight ______-_ thousand tons_ _ 3,040 3,600 3,210 3,120 3,050 
Fe content _______________do____ 1,107 1,138 1,019 976 953 

Metal: . 
Pigiron _~_-______________do____ 3,320 3,745 3,704 8,349 3,451 

. Ferroalloys, electric-furnace __ __do____ 14 13 12 re12 . 12 : 
Steel, crude ______ ________do____ 4,411 4,870 4,660 4,292 4,301 
Semimanufactures__________do____ 3,005 3,842 3,760 3,462 3,432 

Lead: 

Mine output, Pb content of concentrate ___ _ _ 4,290 4,151 7,500 5,865 6,552 

Metal: - . : me 
Smelter: . 

Primary____§-~§_~____§_§_~_______ 4,210 1,707 1,930 ~ ©1500 2,600 
. Secondary _______________=_ 12,860 16,476 15,601 “15,000 = °16,500 

Total_____-_____________ 17,070 18,183 17,5381 “16,500 £19,100. 

Refined: oo | 
Primary_________~___~__ 12,000 10,000 10,000 F &6.000 5,000 
Secondary _________________ 11,500 16,200 15,500 7 19,000 ©15,000 

- Total 2 2 LLL 23,500 26,200 25,500 F €95,000 £20,000 . 
Manganese, Mn content of domestic iron ore_ _ __ 65,284 67,101 60,074 58,945 57,486 
Tungsten, mine output, W content of concentrate _ 1,408 © 1,632 — 1,481 1,387 1,250 
Zinc: 

Mine output, Zn content of concentrate ___ __ 19,482 20,879 . 21,704 16,290 15,735 
Metal refined. __§_§_ $$ ~§ 25 5 5 23,000 24,000 25,000 24,000 24,300 - 

INDUSTRIAL MINERALS 

coment, hydraulic_____.—__ thousand tons_ _ 4,907 4,899 4,560 4,569 4,522 
lays: . 

Illite_ _~§_ = 5 381,598 285,553 212,678 268,451 275,921 
Kaolin: 

Crude____~_~_ 402,511 455,695 500,844 444,852 444,927 
Marketable _______~____________ 83,558 99,541 — 100,151 46,291 188,533 

Other __-_-_______ 32,946 | 18,058 49,161 33,037 12,961 
Feldspar, crude___ 2 1,063 2,554 13,570 2,850 4,692 
Graphite, crude __-___________________ 40,418 43,789 30,764 36,167 39,391 
Gypsum and anhydrite, crude_____________ 750,921 740,117 693,993 701,749 664,452 
Lime _________________ _ thousand tons__ . 1,140 1,262 1,301 1,275 1,387 
Magnesite: 

Crude ____________________do.___ 1,006 1,183 1,255 1,084 947 
Sintered or dead-burned _________do____ 320 377 389 315 345 
Caustic calcined _.____________do____ 89 93 75 73 58 

Nitrogen: N content of ammonia®______do____ 2495 500 500 450 450 
Pigments, mineral: Micaceous iron oxide ______ 11,734 *11,500 11,583 11,730 10,807 
Pumice (trass) __-_§_-§__~§_§ = 2 2,458 9,666 6,981 5,808 6,922 

Salt: 
Rock ____________— _L_ thousand tons_ _ 1 1 1 2 1 
In brine: . 

Evaporated __-____________do____ 359 419 438 486 484 
Other__________________do____ 141 239 230 250 250 

Total _.-_____________do____ 501 659 669 738 735 

See footnotes at end of table.
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Table 1.—Austria: Production of mineral commodities' —Continued 

| (Metric tons unless otherwise specified) : 

7 Commodity 1983 1984 1985 1986” 1987” 
eh ne 

INDUSTRIAL MINERALS —Continued 

Sand and gravel: . _ 

Quartz sand_____—_—-— —- thousand tons__ 816 782 735 798 634 

Other ____--------------- _do.- | 15,318 15,387 > 14,593 8,861 §$,322 

Total __-____________---~-do___~- 16,134 16,169 15,328 9,659 10,006 

; Sodium compounds, n.e.s.:° 
Carbonate, synthetic _________~-do___-_ 170 150 150 150 150 

. Sulfate, synthetic __..-___-__----do___- 59 50 50 55 355 

Stone:3 
Dolomite __-__________-__--~-do___- 938 981 1,291 1,308 “1,400 

Quartz and quartzite _____.___--do__-- 171 223 176 196 196 

Other including limestone and marble : 

do_ — _— 11,977 11,903 11,667 9,250 9,540 

- Total _..._-_-___-__--_--do___- 13,086 13,107 13,134 10,754 11,136 

Sulfur: - 

Byproduct: oo . 
Of metallurgy__. .___-_---------- 9,429 10,113 11,204 - 10,986 10,448 

Of petroleum and natural gas ___-—-~-- 32,000 28,342 24,250 © 29,348 30,946 

From gypsum and anhydrite. ____------- - 26,122 26,449 26,547 23,837 13,081 

. Total _._~____ 67,551 64,904 62,001 64,171 54,485, 

Talc and soapstone _______-~-_--~----- 122,128 134,011 131,454 133,319 129,959 

MINERAL FUELS AND RELATED MATERIALS 

Coal, brown and lignite_____-— thousand tons__ 3,041 | 2,901 3,081 2,969 2,786 

Coke ______-_=____~-__-------~-do___ 1,725 1,854 1,751 1,744 1,727 

Gas, natural: 
Gross. ____.—-—— —-~- million cubic feet__ 42,850 44,931 41,102 39,269 41 223, 

Marketed _____________-__--do__-~ 34,205 37,084 34,325 32,53¢ 34,330 

Oil shale. -.._-_____-_-------~------- 1,060 970 620 (*) 38 

Petroleum: 
Crude ____ — thousand 42-gallon barrels_ — 8,847 8,404: 7,999 ; 7,783 F410 

Refinery products: . . 
Gasoline _________-_--_-_-do___- 16,407 17,499 18,184 €18,100 19,773 
Kerosene and jet fuel __ ._____do__~- 1,079 1,461 . 1,452 1,381 1,517 

Distillate fuel oil _.__._._____-do___~_ 15,267 15,538 16,482 18,582 23,209 

Residual fuel oil] _________--do___~_ 11,646 = 18,064 16,040 13,530 *12,000 © 

Lubricants. __________-_--do___- 603 557 604 1,591 ©1,200 

Liquefied petroleum gas_ _ _ — — -_do__~- 4,966 5,509 5,479 5,145 5, LOO , 

Bitumen ____________~——-do___~ 1,218 1,658 1,363 1,427 1,332 

Unspecified _________-.---do__~- 676 235 182 220 225 

Refinery fuel and losses _ _ — _ — - _.do_ _ —-— 3,064 3,090 3,292 3,502 2,159 

Total __-_______.-_—_-do____ 54,926 58,611 63,078 63,478 65,965 

nS 

€Estimated. Preliminary. ‘Revised. 
1Table includes data available through Aug. 1988. 

2Reported figure. 
3Excluding stone used by the cement and iron andsteel industries. 
4Revised to zero. . 

TRADE 

About 40% of Austrian goods and services trade more among themselves and less with 

was exported. Merchandise exports declined nonmembers, leaving Austria a no-man’'s 

for the second year in a row; increasedsales land between the trading groups of Western 

to Western Europe could not fully compen- and Eastern Europe. Austria sought closer | 

sate for decreases in all other markets. integration with the EEC by aligning stand- 

Austria was not part of the European Eco- ards and regulations to EEC requirements 

nomic Community (EEC), but two-thirds of and negotiating continued access to the 

its exports went to EEC members. The EEC market. Because of Austria’s heavy 

Austrian Government’s concern was that dependence on foreign trade, its Govern- 

the unification of the EEC market, schedul- ment generally supported efforts to create a 

ed for 1992, might cause EEC members to freer and fairer global trading system.
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Table 2.—Austria: Exports of mineral commodities! 

: (Metric tons unless otherwise specified) 

. Destinations, 1986 

Commodit 1985 1986 : 
y Suited | Other (principal) 

METALS 

Aluminum: 
. Ore and concentrate ___________ (?) 626 _— Italy 572; Hungary 54. 

_ Metal including alloys: 
Serap _2-—-____~ ~1_____ ~ 33,248 NA 
Unwrought______~ ~~ 31,072 31,317 — West Germany 12,612; Italy 6,215; 

- France 5,892. . 
Semimanufactures _________ 98,145 102,564 1,366 West Germany 37,692; Switzerland . 

. . 8,058; Italy 7,605. 
Copper: 

Matte and speiss including cement . . 
copper ________~__________ 24 2 — All to West Germany. 

. Sulfate 9-9 ~~ 123 NA 
Metal including alloys:. 

Scrap _-_-_______ Le 19,525 NA . 
Unwrought___~ ~_-__~_______ 26,758 24,327 __ Italy 14,431; West Germany 6,851; 

Switzerland 1,880. - 
_  Semimanufactures_________ 16,483 18,869 190 © West Germany 8,639; Italy 3,036; 

France 2,299. 
Gold: Metal including alloys, unwrought 

and partly wrought __ troy ounces_ _ 16,397 NA . 
Iron and steel: 

Iron ore and concentrate excluding 
Mioased pyrite _~_~______ 50 7,769 — _- West Germany 7,750; Hungary 19. 

etal: ‘ 
Scrap ___-_~ ~~ -___-__- 32,191 22,305 _- Italy 8,298; West Germany 7,736; 

u Switzerland 3,295. 
Pig iron, cast iron, related 

. . materials ~~~ __ . 8,827 7,671 90 France 2181, West Germany 1,457; 
a taly 891. 
Ferroalloys, unspecified _ ___ _ _ T12,264 12,857 473 India 2,005; Italy 1,573; Romania 

Steel, primary forms ______—__ 417,172 324,261 28,140 West Germany 165,736; Italy 42,742. 
Semimanufactures: 

Bars, rods, angles, shapes, 
sections_ thousand tons_ _ 395 339 5 West Germany 109; Italy 93; France 

Universals, plates, sheets 
do____ 1,513 1,453 67 West Germany 424; U.S.S.R. 348; 

Italy 211. 
: Hoop and strip _ _ _ do. _ __ 184 181 1 West Germany 65; Switzerland 25; 

taly 16. 
Rails and accessories 

do____ 123 63 (?) Switzerland 27; Brazil 7; Algeria 5.” 
Wire __________do____ 61 53 3 West Germany 24; Italy 7; Switzer- 

and 5. 
Tubes, pipes, fittings 

do. ___ 508 416 11 USSR. 200; West Germany 65; Italy . 

Castings and forgings, rough 
do. ___ 17 12 (?) West Germany 6; Netherlands 1; 

Switzerland 1. 
Lead: 

Ore and concentrate___________ 1,022 a . | 
Metal including alloys: 

Scrap _~___~___ 49 NA 
Unwrought. __§ ____________ 988 1,126 _— Yugoslavia 568; West Germany 425; 

Hungary 50. 
Semimanufactures _________ 23 68 _— West Germany 44; Tunisia 10; Den- 

mark 8. 
Mercury ________ 76-pound flasks_ _ 84 NA 
Nickel: 

Matte and speiss _____________ 3 56 -- All to Yugoslavia. 
Metal including alloys: 

Scrap _-__~ ~~ 295 NA 
Unwrought.__~§ _~§__§ ~> 66 29 — West Germany 28. 
Semimanufactures_________ 1,641 821 36 West Germany 367; Switzerland 40; 

Yugoslavia 34. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
value, thousands_ _ $3,467 $2,960 __ West Germany $2,186; United King- 

dom $455; France $133. 

See footnotes at end of table.
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Table 2.—Austria: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

i 
Destinations, 1936 

‘Commodit 1985 1986 : 
. y United . Other (principal) 

a 

METALS —Continued 

Silver: 
Waste and sweepings : 

value, thousands. _ ' $57 _- 
Metal including alloys, unwrought . 

and partly wrought _____do_ __— $7,361 $5,242 __ West Germany $3,143; Switzerland 
$783; Yugolavia $709. 

Tin: Metal including alloys: . 
Scrap_______--~----------- 10 = 
Unwrought ______--__.__-_-~- 17 17 _- West Germany 15; Yugoslavia 2. 

Semimanufactures__—________~_ 4 (?) _— Mainly to Switzerland. 

Titanium: Oxides__________----- 523 NA . 

Zinc: 
Blue powder______~-___~---- 58 NA 
Metal including alloys: 

Scrap ______-_-~-_------ 1,123 NA 
Unwrought__—____.~.__~-- 4,371 4,085 _— Yugoslavia 2,072; Hungary 1,110; 

West Germany 709. 

0 Semimanufactures ________~_ 227 165 15 West Germany 96; Italy 17. 

ther: . 
Ores and concentrates________~~- "1,023 754 37 West Germany 438; Poland 90; Israel 

Oxides and hydroxides ______~-_-- 5,127 NA 
Ashes and residues_ ___—~~___—-~ 101,089 NA . 

Base metal including alloys, all forms "7,643 8,891 587 West Germany 3,433; United King- 
dom 2,079; Italy 1,495. 

Waste and sweepings of unspecified | 
precious metals 

value, thousands. _ $3,992 $6,615 _ West Germany $5,656; France $857; 

. United Kingdom $102. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: — 
Natural: Corundum, emery, pumice, 

ete __-_~_____ ee 37 140 _- All to West Germany. 
Artificial: Silicon carbide ___ ___—_ - 92 NA 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands_ — $110 $17 _- Switzerland $13; Philippimes $3; Iraq 

Grinding and polishing wheels and 
stones ___________~-___-_- 14,030 13,881 206 West Germany 2,472; Italy 1,516; 

. France 1,012. 
Asbestos, crude __ ____ --____-~--- 1 9 _- All to Yugoslavia. 
Barite and witherite_________--~-- 7 3 _. All to West Germany. 

Boron materials: 
Crude natural borates________~- 20 3 __ Do. 
Oxides and acids ______._-__-- 10 ‘NA 

Cement__.___________------- 14,374 21,944 — Hungary 11,193; West Germany 
8,601; Italy 1,682. 

Chalk___ ~~~ _ ee 1,927 2,592 — Hungary 1,586; Czecheslowakia 725; 
West Germany 132. 

Clays, crude___§__~____.____--~-- 60,608 74,655 10 Hungary 33,310; West Germany 
32,539; Italy 5,856. 

Diamond: 
Gem, not set or strung 

value, thousands_ — $134 $741 $308 Israel $328; Hungary $78. 
Industrial stones _______—do__ ~~ $80 $75 _- Hungary $65; Egypt 35; Belgium- 

Luxembourg gs. 

Diatomite and other infusorial earth _ — — 2,471 2,203 — Bulgaria 760; Yugoslavia 656; Hun- 
gary 464. 

Feldspar, fluorspar, related materials __ 20 _— 
Fertilizer materials: 
Crude, n.es ~-__ ~~ ~~ ~~~ +--+ 382 13,078 — Czechoslovakia 12,745, Switzerland 

288; Italy 15. 
Manufactured_ __._-_______--~-- 794,235 730,312 2 West Germany 416,146; Italy 70,613; 

East Germany 65,000. 

Graphite, natural _________----- 11,826 10,284 67 West Germany 3,581; Poland 2,009; 
France 936. 

Gypsum and plaster _______------ 141,461 119,295 _- West Germany 116,779; Italy 1,570; 
Hungary 572. 

Lime _______---_----------- 1,229 1,249 _. West Germany 1,054; Hungary 88; 
U.S.S.R. 76. 

Magnesium compounds _ _ ~~~ —__~--- 154,806 138,304 3,146 West Germany 32,232; France 23,500; 
Venezuela 21,071. 

Mica: 
Crude including splittings and waste _ 316 1,659 _- West Germany 747; Italy 483; France 

Worked including agglomerated split- 
tings _._______._-___----- 274 247. (?) West Germany 69; India 35; Yugo- 

slavia 23. 
Pigments, mineral: 

Natural, crude ____________~- 7,611 NA 
Iron oxides and hydroxides, processed 2,702 NA 

See footnotes at end of table.
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Table 2.—Austria: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

nn 
Destinations, 1986 

Commodit 1985 1986 : 
. a y | Gn uted Other ( principal) | 

a 

INDUSTRIAL MINERALS —Continued 

Precious and semiprecious stones other . 
than diamond: oo — 
Natural _____ value, thousands_ _ $375 $450 $3 West Germany $148; Switzerland — 

: $127; Israel $67.: 
Synthetic ____________do____ $4,229 $6,428 $396 Egypt $1,847; Switzerland $923; West 

Germany $670. 
Pyrite, unroasted_______________ 47 7 _- All to West Germany. . 7 
Salt and brine______-~_~_________ 1,506 1,621 _- West Germany 722; Hungary 519; 

- Greece 207. . 
Sodium compounds, n.e.s.: 

Carbonate, manufactured. _______ 20 NA 
Sulfate, manufactured _________ 80,826 NA. 7 . 

Stone, sand and gravel: . 
Dimension stone: 

Crude and partly worked _____ 130,979 144,351 ~~ ~ West Germany 100,984; Switzerland 
. 41,990; Italy 1,049. , 

Worked___§_ == 60,152 66,150 284 West Germany 57,400; Switzerland - , 
. 7,910; Yugoslavia 347. © oo 

Dolomite, chiefly refractory-grade __ 24,948 29,569 _- West Germany 24,411; Venezuela 
. . 3,980; India 410. Se 

Gravel and crushed rock ________ 544,124 691,135 — Switzerland 423,037; West Germany 
. 240,271; Netherlands 10,173. 

Limestone other than dimension. _ _ _ 1,054 917 _— West Germany 849; Yugoslavia 63. 
Quartz and quartzite.__§_§_______ 60 52 _~—  . Yugoslavia 26; U.S.S.R. 15; Italy 9. 
Sand other than metal-bearing ____ 145,332 97,709 __ West Germany 62,593; Switzerland 

32,624; Italy 1,625. | 
Sulfur: . . —— 

Elemental, crude including native 
_ and byproduct _____________ 139 419 _— Yugoslavia 410; West Germany 9. 
Sulfuricacid___~__~_~_~_________ 7,525 NA 

Talc, steatite, soapstone, pyrophyllite __ — 110,150 113,369. _— West Germany 56,684; Italy 15,359; 
Switzerland 9,838. 

Other: 
Crude________________.___ 3,914 20,475 110 West Germany 14,227; United King- 

- dom 1,747; Italy 85. 
Slag and dross, not metal-bearing _ _ _ 90,389 92,220 _- West Germany 87,878; Italy 2,692; 

Switzerland 1,547. 
_ MINERAL FUELS AND RELATED 

MATERIALS a 
Asphalt and bitumen, natural __ __ __ _ 14 - 2 _.°  ITraql. . 
Carbon black ____§__§_§__________ 18 NA 
Coal: 

Anthracite and bituminous_____ _ _ 4 50 _— Greece 48; Switzerland 2. . 
Briquet of anthracite and bituminous 

coal._-___ 2 122 83 = Switzerland 71; Yugoslavia 12. 
Lignite including briquets _______ 8,657 5,487 _. West Germany 5,368; Switzerland 69. 

Coke and semicoke______________ 4,526 5,107 ae West Germany 5,008; Switzerland 76; 
gypt 23. 

Peat including briquets and litter___ _ _ 11,779 10,580 — Italy 7,927; West Germany 2,403; 
| Greece 86. 

Petroleum refinery products: . 
Liquefied petroleum gas 

thousand 42-gallon barrels_ _ 371 49 (?) Italy 30; Yugoslavia 13; Switzerland 

Gasoline_____________do____ 2,156 1,585 a West Germany 1,584. 
Mineral jelly and wax _____do____ 99 130 _— Netherland 113; Switzerland 8; West 

Germany 2. 
Kerosene and jet fuel ____ __do____ 161 26 _- West Germany 21; Finland 2; Sweden 

1. 
Distillate fuel oil _____.___do____ 264 164 _~ West Germany 157; Yugoslavia 4; 

; Romania 3. 
Lubricants_____._______do____ 554 430 _ Hungary 116; Czechoslovakia 115; 

ran 40. 
Residual fuel oil _-_______do____ 2,529 1,383 __ Hungary 1,382. 
Bitumen and other residues 

do____ 68 30 —_ West Germany 17; Switzerland 4; 
; ; Italy 3. 

Bituminous mixtures _____do____ 27 42 a Algeria 19; Pakistan 14; West Ger- 
many 3. 

Petroleum coke___ ____§___do____ _— 1 a All to Germany. 
eee 

"Revised. NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit.
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| Table 3.—Austria: Imports of mineral commodities’ 

(Metric tons unless otherwise specified) 

ee 

Sources, 1986 

Commodit 1985 1986 . 
y Bo ited Other (principal) 

SussOUTTnTTnEEE TE TTCTOSTEISEIESE ESS 

METALS 

Aluminum: 
Ore and concentrate_________-~- 46,342 312,800 539 West Germany 151,034; Hungary 

68,562; France 60,489. 

Oxides and hydroxides ____~__~-~ 303,515 NA 

Metal including alloys: 
Scrap ____----~-~-------- 53,109 NA 
Unwrought_ _____~__--_-- 78,148 93,413 1 West Germany 49,479; Norway 

17,958; Hungary 5,111. 

Semimanufactures _______~~- 54,591 54,559 30 West Germany 22,027; Switzerland 
9,308; Italy 6,252. 

Copper: 
‘Sulfate __§_§__§_§____-~-__----- 1,059 NA 
Metal including alloys: 

Scrap _.-_-_-_---------- 44,156 — NA 
Unwrought___ ~-________~- 13,314 12,499 29 Republic of South Africa 4,763; West 

Germany 3,081; Zimbabwe 1,629. 

Semimanufactures ________— 74,207 77,504 39 West Germany 40,552; Italy 9,671; 
Belgium-Luxebourg 8,149. 

Gold: Metal including alloys, unwrought 
and partly wrought _ __ troy ounces_ — 107,545 NA . 

Iron and steel: . . 
Iron ore concentrate: 

Excluding roasted pyrite 
. thousand tons_ — 3,684 3,201 (7) USSR. 1,383; Sweden 738; Canada 

Pyrite, roasted_____——do___- 20 13 _— Yugoslavia 12. 

Metal: 
Scrap _.-____---------- 239,048 115,029 13 West Germany 49,770; U.S.S.R. 

28,201; Czechoslovakia 26,495. 

Pig iron, cast iron, related 
materials _________~ ~~ 55,413 43,815 20 Canada 14,211; U.S.S.R. 9,948; West 

Germany 9,156. 

| Ferroalloys, unspecified _ __— — _— 774,526 68,237 48 Yugoslavia 24,526; West Germany 
. 10,915; Norway 10,882. 

Steel, primary forms ____—~~—~~— 147,356 230,101 1 Czechoslovakia 96,977; West Ger- 
many 51,298; Hungary 47,248. 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections _§_________- 306,473 326,229 97 West Germany 108,303; Italy 96,954; 
France 25,660. 

Universals, plates, sheets _ _ 252,974 280,380 45 West Germany 123,639; Belgium- 
Luxembourg 34,872; italy 16,890. 

Hoop and strip ______-_-~- 95,191 98,820 13 West Germany 64,434; Italy 14,421; 

. Switzerland 6,966. 

Rails and accessories — — __ — 3,147 2,734 _— West Germany 1,632; Switzerland 
811; Belgium-Luxembourg 211. 

Wire ______________- 38,320 36,617 15 West Germany 12,251; Belgium- 
Luxembourg 11,456; France 5,026. 

Tubes, pipes, fittings _ ~~~ - 189,871 228,840 43 West Germany 107,320; Italy 55,042; 
East Germany 9,477. 

Castings and forgings, rough 14,784 14,744 1 West Germany 11,500; Italy 807; 
Switzerland 598. 

Lead: 
Ore and concentrate__________- 3,987 4,124 — Italy 2,635; Algeria 1,414; West Ger- 

many 75. 

Metal including alloys: 
Scrap _.-~__________~---- 6,745 NA 
Unwrought_ ______~____-~- 37,501 38,516 151 West Germany 16,260; United King- 

dom 6,414; Republic of South 
Africa 5,550. 

Semimanufactures __—-__ ~~ - 1,056 997 (2) West Germany 826; United Kingdom 
141; Belgium-Luxembourg 19. 

Manganese: Ore and concentrate, 
metallurgical-grade___..____-_-_~- 666 437 — Netherlands 423; West Germany 14. 

Mercury ____———-— 76-pound flasks_ _ 189 NA 
Nickel: 

Ore and concentrate _______---~=+ 22 —_ 
Matte and speiss _________--~-- 1,207 907 _— Netherlands 643; Canada 68; Austra- 

ia 36. 

Metal including alloys: 
Scrap _____------------ 572 NA 
Unwrought______--_------ 2,663 3,029 61 Republic of South Africa 929; 

U.S.S.R. 473; Canada 271. 

Semimanufactures _____--_-~- 1,690 679 27. West Germany 447; United Kingdom 
63; France 50. 

See footnotes at end of table. .
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Table 3.—Austria: Imports of mineral commodities! —Continued 
(Metric tons.unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

METALS —Continued 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought . 

value, thousands_ _ $4,291 $4,426 $1,242 West Germany $2,068; Belgium-. 
Luxembourg $431. 

Silver: 
Waste and sweepings®.____do____ $3 $133 — All from West Germany. 
Metal including alloys, unwrought 

and partly wrought _____do_____ $31,284 $14,922 $8 West Germany $11,736; Switzerland 
$1,567; Yugoslavia $688. 

Tin: Metal including alloys: 
Scrap__.-_-_-~-___________ 18 NA 
Unwrought ________~_____ 501 523 2 West Germany 257; Brazil 60; Indone- 

sia 51. 
Semimanufactures___ $$$ _-§__§___ 144 152 (?) West Germany 128; Belgium-Luxem- 

. bourg 12; Netherlands 10. 
Zinc: 

Ore and concentrate___________ 10,793: 10,133 _- All from Italy. 
Blue powder. _§_§_§_§___~______ 1,428 NA 
Metal including alloys: 

Scrap _—_.~~_-~-_________ 198 NA 
Unwrought___~_ ~~~ 8,686 11,483 _— West Germany 4,624; Belgium- 

Luxembourg 4,383; Netherlands 

Semimanufactures _________ 2,256 4,091 (?) West Germany 2,190; Belgium- 
Luxembourg 1,001; France 570. 

Other: 
. Ores and concentrates. ___._§ ~____ ™61,118 63,485 1,376 Republic of South Africa 44,688; West 

~ Germany 3,039; Turkey 2,299. 
Oxides and hydroxides _________ 20,140 NA 
Ashes and residues_ __ ~~ __§______ 150,036 NA 
Base metals including alloys, all forms T7151 19,014 1,124 U.S.S.R. 14,062; West Germany 904. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
_ Natural: Corundum, emery, pumice, 

etc _-_-- Le 294 622 10 West Germany 283; Italy 246; Spain 
46. 

Artificial: ; 
Corundum _______~______ 13,443 NA 
Silicon carbide___§_§_§__§_____ 2,988 NA 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands_ _ $7,595 $8,668 $7,845 Switzerland $403; Ireland $301. 
Grinding and polishing wheels and , 

stones __-__§_§_________ 1,716 1,705 4 West, Germany 786; Italy 293; Spain 

Asbestos, crude___§_§_§ ~~ 22 21,595 15,148 3 Canada 8,979; U.S.S.R. 3,085; 
Zimbabwe 1,176. 

Barite and witherite_____________ 5,034 9,067 _- Turkey 3,348; West Germany 2,198; 
Ireland 2,079. 

Boron materials: 
Crude natural borates__________ 18,339 17,862 3,123 Turkey 14,355; Italy 288. 
Oxides and acids ____-§_§_-___ 561 NA 

Cement_______-__________ 56,927 88,551 — Yugoslavia 32,587; Poland 19,659; 
Italy 18,245. 

Chalk. 9,580 12,000 __ Italy 8,751; West Germany 1,735; 
France 1,400. 

Clays, crude_________§_________ 195,869 188,215 2,014 West Germany 70,533; Czechoslo- 
vakia 64,662; Brazil 23,707. 

Cryolite and chiolite.__§_§_~___§____ 206 204 _- Denmark 202; West Germany 2. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $2,854 $5,362 $41 Israel $2,794; Belgium-Luxembourg 

; $981; India $466. 
Industrial stones ________do____ $493 $654 $13 West Germany $209; Hungary $120; 

; Republic of South Africa $117. 
Diatomite and other infusorial earth __ _ 12,931 14,271 1,290 Czechoslovakia 4,841; Hungary 2,938; 

Denmark 2,505. 
Feldspar, fluorspar, related materials __ 17,564 NA 
Fertilizer materials: 

Crude, unspecified ____§__§______ ™443,899 439,697 44,442 Algeria 114,951; Israel 92,324; Togo 
88,654. 

Manufactured: 
Ammonia_______________ 79,488 NA 

Unspecified and mixed_______ "648,724 651,679 7,930 West Germany 205,883; France 
80,594; East Germany 79,359. 

See footnotes at end of table.
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Table 3.—Austria: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

nT nn nae 
Sources, 1986 

Commodit 1985 1986 : 
. y . United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Graphite, natural _________--_-- 3,280 4,966 (?) China 4,206; West Germany 242; 
India 100. 

Gypsum and plaster ________.--_- - 11,826 12,749 _- West Germany 12,141; Italy 414; 
France 80. 

Lime ________~___~-~~___---_- 2,676 3,802 — Yugoslavia 2,411; West Germany 668; 
Poland 361. 

Magnesium compounds __ _____-__-_ 150,270 122,064 1,030 Turkey 351790; Italy 30,694; Mexico 

Mica: 
Crude including splittings and waste _ 321 183 1 West Germany 102; United Kingdom 

. 50; Norway 23. 
Worked including agglomerated split- 

tings _______------------- 225 226 (?) France 108; Belgium-Luxembourg 43; 
India 42. 

Pigments, mineral: 
Natural, crude _________-__-- 927 NA 
Iron oxides and hydroxides, processed 5,141 NA 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands__— $2,884 $3,121 $80 West Germany $1,465; Switzerland 

. $275; India $268. 

Synthetic _.______-___-do___- $1,677 $2,531 $133 Switzerland $790; West Germany 

. $634; U.S.S.R. $401. 

Pyrite, unroasted__________----- 854 668 _- Italy 430 West Germany 184; Hun- 
gary 53. 

Salt and brine_____~§______--_---+- 134 211 (?) France 93; West Germany 74; Israel 

Sodium compounds, n.e.s.: 
Carbonate, manufactured_ ______~- 2,499 NA 
Sulfate, manufactured _______-_- 418 NA . 

. Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _—__~— 40,357 43,003 17 Italy 23,536; Republic of South Africa 
5,523; France 2,533. 

Worked _________~___--_~- 56,499 61,319 2 Italy 43,584; West Germany 9,856; 
Yugoslavia 4,304. 

Dolomite, chiefly refractory-grade __— 5,277 10,894 _- West Germany 9,820; Italy 684; Nor- 
way 191. 

Gravel and crushed rock _____——- 216,420 204,855 __ West Germany 183,095; Italy 20,573; 
Czechoslovakia 501. 

Limestone other than dimension _ — — 1,849 1,610 _— Yugoslavia 946; West Germany 663. 

Quartz and quartzite_________~- 28,829 25,881 (2) West Germany 13,379; Hungary 
10,774; Norway 789. 

Sand other than metal-bearing __-~_ 407,812 366,563 3 West Germany 183,730; Czecho- 
slovakia 163,423; East Germany 
8,950. 

Sulfur: 
Elemental: 

Crude including native and 
byproduct __________--- 98,589 90,590 _— Poland 38,528; West Germany 32,217; 

Hungary 18,020. 
Colloidal, precipitated, sublimed — 336 NA 

Sulfuric acid. __. $9. __-- 33,002 NA 
Talc, steatite, soapstone, pyrophyllite __ 2,732 6,198 (?) India 3,000; France 2,373; Norway 

Other: 
Crude____________-------- 87,514 72,967 2,383 West Germany 26,654; Hungary 

24,462; Czechoslovakia 5,262. 

Slag and dross, not metal-bearing _ — _— 47,967 41,900 __ Italy 24,240; West Germany 12,008; 
Yugoslavia 3,643. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _ ___ ~~ - 3,319 2,654 81 Trinidad and Tobago 2,135; Hungary 
276; West Germany 144. 

Carbon black ___-— value, thousands_ — $19,567 NA 
oal: 
Anthracite and bituminous 

thousand tons_ — 3,077 3,731 531 Poland 1,641; U.S.S.R. 680; 
Czechoslovakia 602. 

Briquets of anthracite and bituminous 
coal.___________-_-do____ 21 22 _. West Germany 21. 

Lignite including briquets _ —do_ _ _ — 827 686 _- East Germany 328; West Germany 
218; Yugoslavia 130. 

Coke and semicoke______——-do__-_- 1,274 889 __ Czechoslovakia 306; West Germany 
256; Poland 146. 

a See footnotes at end of table.
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Table 3.—Austria: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 
TO 

Sources, 1986 
Commodit 1985 1986 “Thao a mms | United Other (principal) 

es 
MINERAL FUELS AND RELATED | : 

MATERIALS —Continued 

Gas, natural: Gaseous . . 
million cubic feet__ 148,331 NA 

Peat including briquets and litter___ 59,448 62,687 oo West Germany 46,429; U.S.S.R. 9,630; 
Poland 3,452. Petroleum: 

Crude_ thousand 42-gallon barrels__ 38,435 45,244 __ Libya 16,092; Algeria 6,433; Nigeria 
5,425. 

Refinery products: 
Liquefied petroleum gas 

. 
do____ 1,793 NA 

Gasoline ___.______do.___ 4,887 4,522 —- Italy 2,238; West Germany 1,325; 
. Hungary 592. 

Mineral jelly and wax __do____ 110 123 (?) West Germany 50; Hungary 26; 
Czechoslovakia 20. 

Kerosene and jet fuel_ _ _do____ 908 , 754 (?) Hungary 503; Czechoslovakia 130; 
West Germany 69. . Distillate fuel oil _____do____ 3,758 3,368 (?) Hungary 1,858; West Germany 635; 
Yugoslavia 316. 

Lubricants_______ __do____ 3,436 5,402 6 Hungary 2,242; Czechoslovakia 1,094; 
U.S.S:R. 1,033. 

Residual fuel oil. ___ __do____ 5,883 7,399 — West Germany 2,777; Czechoslovakia 
2,701; Yugoslavia 1,436. Bitumen and other residues 

do. ___ 1,827 1,981 _- West Germany 719; Yugoslavia 551; 
Hungary 280. 

Bituminous mixtures___do__ __ 30 32 (?) West Germany 23; Netherlands 4; 
taly 3. 

Petroleum coke ______do____ 492 484 88 West Germany 323; United Kingdom 
27. 

eee 

FRevised. NA Not available. 
?Table prepared by Jozef Plachy. 
2Less than 1/2 unit. | . 
5May include other precious metals. . 

| COMMODITY REVIEW 

METALS domestic use and exports. OIAG, the state 
. holding company, announced that Voest- 

hiner Austria Metall AG and Pe- Alpine was to be split into three separate 
CVG) Al rance signe ole agreement with operating groups covering steel, engineer- 

casa of Venezue a to construct a ing, and plantmaking, with Voest-Alpine 150,000-ton-per-year aluminum smelter at becoming a holding company with no partic- 
Puerto Ordaz, Venezuela. The plant was ular operative functions. 
expected to be operational by 1990. Austria Lead and Zinc.—Bleiberger Bergwerks- Metall withdrew from another aluminum Union AG (BBU) operated a lead-zinc mine 
project, Aluminio de Sur S.A. (Alusur), in at Bleiberg-Kreuth. Economical mining of which it had a 49% interest. The Venezue- these metals required continuous research. lan wire-rod producer Suramericana de The irregular metallization of the ore bod- Aleaciones Laminados (Sural) was to look jes required complex mining methods with for other potential partners. The smelter high production and labor costs. The mine was scheduled to start up in early 1990. was the only producer of lead and zinc in 

Iron and Steel.—Voest-Alpine AG, Mi- the country and was owned by the Govern- drex Corp. of the United States, and Si- ment. 
derurgica Venezolana S.A. (Sivensa) signed Other Metals.—-BBU operated Austria’s a letter of intent in mid-1987 for construc- antimony mine, in the state of Burgenland. 
tion of a direct-reduction iron plant in The production of stibnite continued to Venezuela. The plant, with an annual ca- decline, and the mine was expected to be in pacity of 400,000 tons of hot briquetted iron, operation only a few more years. BBU was _~ was to be built near Puerto Ordaz. Produc- exploring two areas in Carinthia and Tyrol tion would be split almost evenly between for gold. Both projects were being carried
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out in cooperation with foreign mining com- pulp, and paint industries and granular talc 
panies. Wolfram Bergbau-und Hiittenge- for the roofing industry. About 85% of 
sellschaft mbH’s Westfield Mine at Mitt- production was exported. _ 

erstill produced 288,000 tons of scheelite in oe , 
1987. The underground mine became opera- | MINERAL FUELS 
tional in 1986 after the company closed its Austria’ ‘tuati h t 
open pit operation at Ostfeld and was con-_ . ab de Tinie 4 ue ‘tic was a tion ot 
tinuing to operate in the face of a very fos aT Y le and> omes "Y Pro ie ion 0 
difficult market situation for tungsten. tossl Tuels and growing dependence on 

| imported energy. Hydropower was the main 
INDUSTRIAL MINER ALS indigenous energy source, covering more 

} than 25% of tons of oil equivalent and more 
: Cement.—The Austrian cement industry, than 70% of Austrian electricity genera- 

with 13 companies, operated at about 60% tion. Opposition to the construction of ther- 
of capacity in 1987. Some cement plants mal electric plants for environmental rea- 
have been making modifications to their sons increased considerably in recent years. 
operations, mainly to increase production As a result, in 1987, two hydroelectric 
but also to reduce the emission of pollu- power stations, Wildungsmauer (245 mega- 
tants. : | watts) and Wolfsthal II (181 megawatts) 

The portland cement plant of Gebr. Leube were recommended. These plants were to be 
Gartenan was to raise the capacity of its an alternative to the disputed Hainburg 
kiln line No. 2 from 820 to 1,050 tons per hydroelectric power project (360 megawatts) 

: day. The other line was to shut down when on the Danube River. The Wolfsthal project 
| the modification was completed. Perlmooser could only be realized in cooperation with 

Cement Co. added a Polysius high-efficiency Czechoslovakia. In addition to the above 
separator to its operations at Mannersdorf. mentioned projects, there were about 45 
Lithium.—BBU took over the mining hydroelectric projects (10 megawatts or | 

rights to the Koralpe lithium project from larger) in the planning stage. These plans 
Mineral-Exploration GmbH (Minerex) in were in line with the policy objective of the 
early 1987. The underground exploration Austrian Government to expand the exploi- 
and economic feasibility study was complet- tation of the country’s hydropower poten- 
ed. Although the results were encouraging, | tial. : ae - 
the project was temporarily postponed be- Coal.—Prospecting and exploration for 
cause of the market situation and the weak coal was supported by public funds. As a 
dollar. | result, newly discovered reserves in recent 

- Other Industrial Minerals.—Veitscher years have replaced the coal that was pro- 
Magnesitwerke AG was to invest an esti- duced. The Federal Government’s financial 
mated $4 million? in its Breitenau facility to support for coal mining has been reduced 
raise annual production of high-purity caus- considerably in recent years to $2.1 million 
tic magnesia (MgO) to 7,000 tons. The ex- in 1987. Of this amount, 54% was allocated 

| pansion program was to permit converting for prospecting and exploration and 24% 
the MgO into high-purity (99.9%) magne- each for development and social programs 
sium hydroxide. Chemie-Linz AG awarded a and the shutdown of mines. At yearend. 
contract to Uhde GmbH to design and 1986, all categories of coal reserves, almost. 
construct a 1,600-ton-per-day nitrophos- exclusively brown coal, were estimated at 
phate plant at Linz. Byproducts of the about 500 million tons, of which 10% was 
nitrophosphate process, such as ammonium considered to be economic. | 
nitrate and lime, were to be processed at the Brown coal was mined near Koflach in 
plant. the West Styrian mining area, in upper 
Talkumwerke Naintsch GmbH (TN) had_ Austria from the Trimmelkam deposit, and 

three talc mines and plants, all in Styria. in the region of the Hausruck Range at 
One 100,000-ton-per-year open pit talc oper- Ampflwang. The coal was mined from both 
ation was at Rahenwald. The underground underground and open pit mines. Open pit 
operation at Lassing produced about 20,000 mining operations were difficult because of 
tons per year of a white dolomite talc. The the location of the mines in mountainous 
underground operation near Weisskirchen _ terrain and also because of the proximity to 
produced about 20,000 tons per year of a_ existing commercial and residential devel- 
polyminerallic talc product containing chlo- opment. The largest consumer of brown coal 
rite, quartz, and mica. TN specialized in in Austria was the electric power industry, 
supplying micrograde talc for the paper, which used about 70% of this energy source.
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_ Wolfsegg-Traunthaler Kohlenwerke AG _ expected to reach 20 billion cubic meters. In 
(WTK) completed construction of its wash- addition to TAG, Austria has the capacity _ | 
ery plant in early 1987. However, operation- to transship approximately 4.3 billion cubic 
al problems delayed startup of the plant. meters of gas annually to France via the 
WTK was considering construction of a West-Austria-Gasleitung (WAG) pipeline. — 
second plant using a dry separation process In light of Austria’s role as an energy 
to handle 20 millimeter-size fractions that transit country, the Government was inte- 
cannot be treated in the washery plant. rested in seeing further construction of 
Graz-Koflacher Eisenbahn-und Bergbau Ge- __ transit pipelines with foreign partners. 
sellschaft (GKB) was also considering con- | Petroleum.—Under a privatization law 
struction of a dry separation processing passed in July 1987, Osterreichische Miner- 
plant to beneficiate part of the production alélverwaltungs AG (OeMV), the state oil — 

| from GKB’s open pit mines. | '- company, would be listed on the Vienna 
Natural Gas.—Austria’s proven natural stock exchange and a 25% stake, worth | 

gas reserves were estimated to be about 9 about $190 million, would be offered to sale 
billion cubic meters at yearend 1986. These to investors. An unspecified percentage 
reserves were expected to produce at a would also be offered foreign investors. 

| declining rate for another 25 years. Produc- Austria’s only refinery in Schwechat near | 
tion of natural gas, roughly 1.1 billion cubic Vienna, with a capacity of 302,000 barrels 

_ meters per year, cannot be expanded more per day, had about an 80% capacity utiliza- 
than marginally in the future. Natural gas __ tion rate. The refinery was supplied with 

| was produced by OMV Aktiengesellschaft, imported crude oil by a single pipeline from | 
accounting for 60% of production, and Italy. | | 
Rohol-Aufsuchungs GmbH (RAG), 40% of Proven and probable reserves of petrole- __ 
production. OMV was a state-owned compa- um declined to an estimated 110 million 
ny and RAG was owned equally by Mobil barrels at yearend 1986. The fall in oil 
Oil Austria AG and Shell Austria AG. prices has pushed down investments for 
About 95% of gas imports was handled by exploration and prospecting. However, the 
OMV. Government reached a 5-year agreement : 

The first phase of the trans-Austrian with the producing companies to keep activ- 
pipeline (TAG) II was completed in 1987. ities ata minimum level. 
This increased Austria’s capacity for trans- —___ 
shipment of Soviet natural gas to Western »Physical scientists, Division of International Minerals. 

Europe from 14 to 17 billion cubic meters g Ysivss,have been converted from, Austrian schllings per year. By October 1988, capacity was average rate in 1987. |



The Mi try of e Mineral Industry of 
e 

Belgium-Luxembourg 
By John G. Panulas! | 

| BELGIUM. oe | 

In 1987, Belgium’s terms of trade improv- ment’s quasi-monopoly position in certain 
ed 7.5%, largely the result of the declining industries, particularly gas and _ steel. 
value of the U.S. dollar and falling oil Targeted for privatization was Distrigaz, 
prices. The country also enjoyed gross na- the Belgium gas importer and distributor. 
tional product (GNP) growth of 2.3%, with As to the steel sector of the economy, it was : 
its current trade account surplus amount- said Belgian steelmakers would not be pre- : 

| ing to 2.6% of the GNP. Industrial produc- pared for privatization until the 1990's, : 
tion remained unchanged from that of the When results of steel industry restructuring ) 
previous year; however, unemployment fell could be determined. Of specific concern 
1% from the 1986 level of 12.2%. was the ability of steel companies to main- 

The focal point of Belgium’s economic tain profitability in a cyclical market envi- | 

program was continued reduction of the "onment and, in turn, to make the industry : 
country’s budget deficit, from 14.3% of the attractive to the private capital required to | 
GNP in 1981 to 8.2% of the GNP in 1987, ™aintain competitiveness. | 
The Government’s austerity package | : 
involved savings of $5.3 billion? throughout PRODUCTION : 
1987. Notable, however, was the Govern- Although Belgium remained dependent 
ment’s indication that, because of political on foreign sources of raw material, the 
problems that would ensue, it was no longer country continued to be a leading producer 
feasible to further cut the budget. Conse- of cobaltiferous materials, germanium, and 
quently, the Government initiated a privati- selenium. It also ranked high in the smelter 
zation program. production of cadmium, copper, indium, 

The program would reduce the Govern- lead, silver, steel, tellurium, and zinc. 

103



— 104 Oe : MINERALS YEARBOOK, 1987 a 

Table 1.—Belgium: Production of mineral commodities! 

(Metric tons unless otherwise specified) 

eee 
: _ Commodity” 1983 1984 1985 1986” 1987” 

Aluminum _______~-___--~----~_____ 5,784 5,712 3,908 5,196 *5,200 
, Arsenic, white®__.§. - $$» »_ » J ~~ eee 3,000 3,000 3,000 3,000 3,500 

Cadmium, smelter____________________ 1,260 1,476 1,252 1,874 “1,300 

Copper: - a | 

Blister:® . 
. Primary ____~--~~-—~ ~~ ______ st; 2,800 500 900 2,000 900 

Secondary _____-~_ =~ ~~ ~____L____ 70,500 75,500 114,200 106,000 75,500 

Refined Total __ = 35, Le dary ~-aans oe 73,300 76,000 115,100 108,000 76,400 . . 
rimary and secon , inclu 

alloys P - ee ae ee ne a 431,268 427,704 455,459 457,779 407,500 . 
Iron and steel: | 

Pig iron ____________~ thousand tons__ 8,028 8,964 8,719 8,048 &g 000 
_ Ferroalloys: Electric-furnace ferromanganese® 

do____ 87 95 90 87 90 
Steel: : o 

| Crude___. ~_-§ § -_-_-_-__-_-____do____ 10,157 11,303. 10,683 9,770 9,700 
Semimanufactures_-__._._..__do._.__  _7,,056 - 8,186 8,072 7,358 €9,700 

Lead: a . - 
- Smelter:® 
- Primary®__._. 5 5 5 eee 54,400 71,500 67,000 70,000 70,000 

Secondary* __.________________ ._ 30,000 30,000 8,300 10,000 10,000 

Total _.. ~~ _-_ ~~ LL «84,400 101,500 75,300 80,000 80,000 . 

..: Primary -__- 2-2 96,300 89,600 84,293 64,000 “63,000 
. . . Secondary _-_ ~~. Le _ ° 87,848 - 38,116 30,000 €26,000 “26,000 

Totals. = 134,148 127,716 114,293 90,000 €89,000 
Selenium®___ = =~ 2 5 60 65 65 70 10 
Tin: Secondary ________~_-___~ ~~ 2,220 2,408 2,298 2,712 _ ©2,700 

Zinc: - ; 
Slab: . 

Primary ______.~~~~__________ 262,600 270,700 271,400 268,600 284,500 
Secondary (remelted zinc)___________ 13,244 14,624 18,162 ©21,000 22,000 

Total __-__~__~ 275,844 285,324 289,562 289,600 306,500 
Powder ____~__~_ ~~~ 25,104 . 29,652 32,568 32,194 33,155 

Other, nonferrous: Precious metals, unworked, 
ne.s.§ __________ thousand troy ounces__ 37,152 40,815 41,128 - 40,736 ©40,000 

~ INDUSTRIAL MINERALS 

Barite®___- $=» 5 39,900 39,000 40,000 40,000 40,000 - 
Cement, hydraulic____.__.._ thousand tons__ 5,719 5,715 5,537 5,688 - °5,800 
Clays: Kaolin__________________do____ 60 69 37 40 , 45 
Lime and dead-burned dolomite: 

Quicklime___§___~____________do____ 1,596 1,980 1,812 1,764 1,900 
Dead-burned dolomite __________do____ 174 190 _~— -— _- 

Nitrogen: N content of ammonia _____-—do____ 449 452 387 350 400 
Phosphates: Thomas slag, gross weight __do____ 250 254 143 F €150 175 
Sodium compounds: 

Carbonate_____._§ _-§__- -§ 259,764 409,344 446,484 “460,000 *450,000 
Sulfate®_ =§ 2 = = 250,000 250,000 260,000 265,000 260,000 

Stone, sand and gravel: 
Calcareous: 

Dolomite_________-_ thousand tons__ 2,713 2,982 3,210 3,988 3,678 
Limestone ______§_________do____ 22,044 20,520 20,502 21,275 23,237 
Marble: 

In blocks _______ _ cubic meters__ 1,332 3,624 684 1,107 700 
Crushed and other ____________ 108 108 84 84 80 

Petit granite (Belgian bluestone): 
Quarried ____ thousand cubic meters__ 507 677 563 452 508 
Sawed _________________do____ 48 49 41 48 53 
Worked_________________do____ 9 15 eg 11 12 
Crushed and other __________do____ 545 768 588 444 412 

Porphyry, all types _____— thousand tons__ 4,166 3,315 3,413 3,308 3,271 
Quartz and quartzite ________________ 469,720 349,720 266,839 €275,000 “280,000 
Sandstone: 

Rough stone including crushed 
thousand tons__ 1,962 2,436 1,864 1,972 1,950 

Paving ________-___---_______ 12,444 7,596 10,224 9,798 €8.900 

See footnotes at end of table.
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Table 1.—Belgium: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

a 

_ Commodity” 1983 1984 1985 1986” 1987" 
ere ss SS eee nm 

INDUSTRIAL MINERALS —Continued . 

Stone, sand and gravel —Continued 
Sandstone —Continued 

Sand and gravel: 
Construction sand .__ thousand tons_ — 6,768 6,636 6,576 6,334 7,452 

Foundry sand ___.______.—-do__~~ 540 612 624 551 588 

Dredged sand ___._______-_-do____ 1,368 1,127 1,235 909 918 

Glass sand... ___._..___.——do___~_ 1,668 1,680 1,392 1519 1,675 

Other sand_ ___.._____._—_do___~_ 1,644 1,452 1,836 2,043 2,403 

Gravel, dredged... __...___.___do___~ 4,788 5,340 5,820 4862 6,163 

Sulfur, byproduct:® 
Elemental. —____._-___._._--do__~~ 105 105 100 110 105 

Other forms___——__.._.._.—--do__~~ 145 185 150 150 145 

Total _.______-_____-.~-do___~- 250 240 250 260 250 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black® _______-___..-__------ 2,000 ' 1,750 1,700 1,800 1,800 
ao lEe_—=S——==—=—=—=——_—_—_—_- 

Coal: 
Anthracite ______.___-— thousand tons__ 187 340 -- _- _- 

Bituminous ___.__.__.______—-do___~ 5,909 5,960 6,211 5,590 4,357 

Total _..____.-_____.-~-do____ 6,096. 6,300 | 6,211 5,590 4,357 

Coke, all types __.__________--~-do___~_ 5,112 5,928 5,964 5,130 5,500 

Fuel briquets, all kinds - — -------~-—do--—- 46 24 28 _- -- 

as: 
Manufactured ___.—-—-~— million cubic feet__ 21,989 25,337 25,272 22,473 ©23,000 
Natural _______.___--_-_-----do__~~_ 817 1,648 1,847 1,500 1,600 

OOOO ———————————————_— 

Petroleum refinery products: 
Gasoline..____ thousand 42-gallon barrels_ — _ 38,514 31,527 32,749 34,753 ©40,400 

. - Jetfuel _-___.______---~~-~--do___- 11,333 9,782 9,879 10,352 *10,500 
Kerosene ________.--~------do__~- 279 . 54 171 746 350 
Distillate fuel oil_____________--do___- 56,271 59,889 54,727 57,933 ©64,900 
Residual fuel oil _._ _._______--do___~ 80,616 35,208 24,230 40,605 ©48,800 

Lubricants __________-_--_~~-do___~ 252 260 ) (*) ®) 

Other _______.-____--_-_~-~-do___- 15,479 14,560 12,315 16,948 15,000 
Refinery fuel and losses. __ _ ____—-do___-~ 10,690 7,580 8,992 °9 750 ©8000 

Total _.________-___-_-~~-do___- 158,434 158,860 143,063 171,087 ©187,950 
i 

°Kstimated. Preliminary. ‘Revised. 
1Table includes data available through June 24, 1988. 
2In addition to the commodities listed, Belgium produced a number of other metals for which only aggregate output 

figures were available. 
bulee? not reported; derived by taking reported primary lead output, plus exports of lead bullion, minus imports of lead 

on. 
‘Data represent secondary refined lead output minus remelted lead; as such, the figures are probably high because they 

include some lead that was sufficiently pure as scrap that it did not require resmelting, but data are not adequate to 

permit differentiation. 
5Includes remelted lead as follows, in metric tons: 1988—7,900; 1984—8,100; 1985—8,800; 1986—9,100; and 1987—9,000. 

®Known to include gold, platinum-group metals, and silver. 
7Included with ‘Petroleum refinery products: Other.” 

TRADE reexported, usually with value added. Reex- 
portation of the country’s minerals and 

* ’ 

minerals exports amounted to 40% of the the use of Belgium’s North Sea ports at 

value of its imports of the same commodi- Antwerp, Ghent, and Zeebrugge. 

ties. The value of mineral fuels, lubricants, France, the Federal Republic of Ger- 

and related materials taken in by thecoun- many, and the Netherlands continued to be 
try was more than twice that exported. Belgium’s major partners in the minerals 
Much of what Belgium imported was commodity trade.
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities! 

(Metric tons unless otherwise specified) 

Destinations, 1986 . 

Commodi 1985 1986 : 
v United Other (principal) 

Alkali and alkaline-earth metals: —_ 
Alkali metals _____~.~_~________ 33 8 _. Netherlands 6; West Germany 2. 
Alkaline-earth metals__________ 150 78 _~ West Germany 58; Italy 14; France 

Aluminun: 
Ore and concentrate _____.____ 1,992 2,873 -— France 2,676; West Germany 197. 
Oxides and hydroxides _________ 1,353 1,237 -— France 505; United Kingdom 397; 

Netherlands 181. 
Ash and residue containing aluminum 8,032 10,896 ~~ West Germany 4,096; Netherlands 

3,801; Spain 1,903. 
Metal including alloys: 

| 46,950 51,888 17 _—*France 18,111; Netherlands 14,095; 
West Germany 11,994, 

Unwrought___.~__~_§_______ 23,036 24,861 -— West Germany 10,483; France 4,503; tore 
Netherlands 3,872. 

' Semimanufactures _________ 283,087 287,594 28,403 France 62,882; West Germany 51,903; 
Netherlands 32,497. _ 

Antimony: a 
Ore and concentrate____§_______ 5 49 a France 48; Syria 1. 
Metal including alloys, all forms ___ 2 17 -— France 11; Italy 4; Tunisia 2. 

Beryllium: Metal Peluding alloys, all 
forms -______-~_-____--___- 10 4 ~~ United Kingdom 3; France 1. 

Cadmium: Metal including alloys, all 
forms ___ ~~~ ~~~ 804 633 () France 394; West Germany 115; 

~ Spain 40. 
Chromium: 

Ore and concentrate __________— 36 ?*) _. All to Zaire. 
Oxides and hydroxides ___...__~ 43 128 -- West Germany 96; Italy 22; Indonesia 

Metal including alloys, all forms _—_— 300 121 (7) West Germany 84; France 23; Italy 5. 
Cobalt: 

Ore and concentrate... .._____ 1 | _— All to Canada. 
_ Metal including alloys_________ 68 58 () ‘France 15; Italy 12; West Germany 9. 
Columbium and tantalum: 

Ore and concentrate __ __.._____ _- 1 _. . All to West Germany. 
Ash and residue containing colum- 

bium and/or tantalum ________ 518 858 __ West Germany 848; Netherlands 10. 
Metal including alloys, all forms: 

Columbium (niobium) —__—___ TH (?) -- _ All to Netherlands. 
Tantalum. _ ~~ _~___._____ ) 48 (7) Italy 44; Austria 2; West Germany 1. 

Copper: 
and concentrate. ~~. ____ 532 573 _~ Netherlands 304; West Germany 82; 

France 76. 
Matte and speiss including cement 
COPY 55a 77777772 664 . 16 -— All toSpain. 

Oxides and hydroxides _________ 1,614 1,596 38 West, Germany 727; France 189; Cuba 

Sulfate____.22 ~~ ___ i i___ 6,723 6,588 NA NA. 
Ash and residue containing copper _ _ 1,271 1,261 _— France 888; West Germany 139; 

Netherlands 97. 
Metal including alloys: 

Scrap _..-_~___~_ ~~ 30,411 26,121 36 Netherlands 10,683; West Germany 
8,444; France 4,084. 

Unwrought______________ 217,208 243,185 717 France oe West Germany 46,298; 
y 32,395. 

Semimanufactures _________ 282,317 277,828 831 West Germany 102,711; France 
54,389; Netherlands 34,629. 

Gold: 
Waste and sweepings 

value, thousands_ _ $3,890 $4,955 -— Netherlands $4,031; France $646; 
United Kingdom $266. 

Metal including alloys, unwrought 
and partly wrought _____do____ $287,822 $216,644 $72,651 Switzerland $39,784; France $38,178. 

Iron and steel: 
Iron ore and concentrate: 

Excluding roasted pyrite____ __ 15,263 1,058 _— West Germany 389; France 347; 
Netherlands 114. 

Pyrite, roasted_ _.§_$_-§_______ 153,750 149,628 -— Spain 108,103; West Germany 17,734; 
France 14,601. 

Metal: 
Scrap _________________ 736,458 658,309 41 West Germany 155,223; Netherlands 

133,651; France 133,387. 
Pig iron, cast iron, related 

materials ~____________ 9,631 10,690 27 Netherlands 5,795; France 3,250; 
West Germany 694. 

See footnotes at end of table.
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities' —Continued 

(Metric tons unless otherwise specified) 

, . : . | Destinations, 1986 

Commodi 1985. 1986 : 
a v | United Other (principal) 

METALS —Continued 

Iron and steel —Continued 
Metal —Continued 

Ferroalloys: . 
Ferrochromium ________ 1,338 876 _— West Germ any 395; France 375; 

pain 80. 
_Ferromanganese_____ _ _— 20,557 17,370 — France 7,769; West Germany 7,173; 

Pakistan 644. . 
Ferromolybdenum.. _ _ _ — _ — 11,282 16,545 NA NA. 
Ferronickel___________ 324 103 _- West Germany 89; Netherlands 12; 

, Sweden 1. 
Ferrosilicochromium ___ __— 97 —_ 
Ferrosilicon_ —_________— 368 900 __ West Germany 645; France 214; 

. Netherlands 27. 
Silicon metal ____...____ 62 * 64 2 ~=—s* France 47; Japan 15. 
Unspecified_ __________ 2,541 2,619 _- West German y 1,292; France 507; 

y 402. 
Steel, primary forms 

thousand tons... — 3,151 . 2,907 109 France 1,152; West Germany 682; 
. Italy 500. 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections __ _ . ___do____— 3,141 2,834 352 West Germany 730; France 500; 
oO Netherlands 390. 

Universals, plates, sheets 
do. ___ 4,919 4,680 261 France 1,058; West Germany 979; 

. Netherlands 468. 
Hoop and strip __—__do___— 508 484 2 West Germany 243; France 90; 

. _ Netherlands 57. 
Rails and accessories 

do____ 105 116 12 France 23; China 12. 
Wire ______._—-do___~_ 294 290 43 West Germany 63; France 47. 
Tubes, pipes, fittings 

do__ 616 . 453 21 U.S.S.R. 160; West Germany 63; 
Cas dfors h Netherlands 57. 

tings and forgings, roug . 
do. __— 15 13 () Netherlands 4; France 3; West Ger- 

: many 2. 
Lead: 

Ore and concentrate _____...——- -- 29 _— Fran ce UA, West Germany 3; Nether- 
ands 2. 

Oxides _. 2 §,511 5,574 __ West Germany 4,017; Netherlands 
656; Egypt 340. 

Ash and residue containing lead_.__ _ — 4,517 3,839 _— United Kingdom 1,464; West Ger- 
many 1,431; France 748. 

Metal including alloys: 
Scrap _______ 2 i 8,555 7,445 -— France 4,494; Netherlands 2,277; 

West German y, 534. - 
Unwrought_ _________.--- 70,573 58,061 2 West Germany 18,645; Netherlands 

16,179; France 7,277. 
Semimanufactures _______ ~~ 20,295 24,235 53 Netherlands 7,841; United Kingdom 

5,462; France 5,021. 
Lithium: , 
Oxides and hydroxides _____._ ~~ 54 50 -- All to Haiti. 
Metal including alloys, all forms — — — (?) oe 

Magnesium: Metal including alloys: 
p----~~___~~______ 3,201 598 _— West Germany 299; United Kingdom 

147; Italy 73. 
Unwrought __________._____ 48 52 — West Germany 44; Italy 8. . 
Semimanufactures___. ~~ __ 65 3,300 _- West Germany 2,214; United King- 

dom 947; France 95. 
Manganese: 

Ore and concentrate, metallurgical- 
grade________-~~___-_____ 492 878 19 West Germany 569; France 266. 

Metal including alloys, all forms _ —_— 1,327 1,960 —- West Germany 1,251; Norway 332; 
weden 53. 

Mercury ______—~— 76-pound flasks_ _ 287 319 _- Netherlands 203; Jordan 87; United 
Kingdom 29. 

Molybdenum: 
and concentrate _____.._..~- 11,412 11,346 128 West Germany 3,776; United King- 

dom 2,833; France 1,410. 
Oxides and hydroxides ______-_~~- 42 36 _— United Kingdom 35; West Germany 

Metal including alloys: 
Scrap _.--_-.--------~-- 4 1 -- Mainly to West Germany. 
Unwrought. ...____------ 22 13 — West Germany 10; Netherlands 1; 

United Kingdom 1. 
Semimanufactures _________ 87 127 — Netherlands 106; France 9; United 

Kingdom 8. 

See footnotes at end of table.
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

nL 
. 

Destinations, 1986 
Commodit 1985 1986 . 

y : . United | Other (principal) 
eee eee eee NS 

See SS esses SSS 

METALS —Continued 

Nickel: - 
Oxides and hydroxides —--- 2 12 _- All to West Germany. 
Ash and residue containing nickel __ 3,578 2,276 20 Rast Germ any 903; Canada 471; Aus- 

Metal including alloys: _ 
Scrap _. ~~. ~~ 1,139 739 124 Netherlands 241; West Germany 200. 
Unwrought______________ 218 313 ~- United Kingdom 71; West Germany 

. 61; Austria 52. 
Semimanufactures _________ 1,103 411 1 West Germany 253; United Kingdom 

52; France 37. 
Platinum-group metals: - . 

Waste and sweepings . 
7 value, thousands_.__ $3,524 $6,387 $167 United Kingdom $2,547; West Ger- | 

. many $2,484; Switzerland $1,076. 
Metals including alloys, unwrought 

and partly wrought _____do____ $50,892 $100,231 $61,023 United} Kingdom $11,414; Japan 

Rare-earth metals including alloys, all . forms __~____~~ ~~ _ — 1 1 
Rhenium: Metal including alloys, all . 

forms _____~__.____________ a) 21 _. All to West Germany. 
Silicon, high-purity _..__________ 44 1 _--  Allto France. 

Silver: 
Ore and concentrate® | | - value, thousands__ _- $5 -- NA. : Waste and sweepings _____do____ $1,775 $2,610 _. West Germany $1,459; Netherlands 

. . $789; United Kingdom $275. 
Metal including alloys, unwrought . 

: and partly wrought 
thousand troy ounces__ 37,713 41,686 14,564 United Kingdom 19,001; West Ger- 

~ many 1,929. 
Tellurium and arsenic, elemental __ _ _ _ 53 53 (?*) United Kingdom 29; West Germany 
Tin . oe 19; Netherlands 3. 

Ore and concentrate___________ 36 26 —-- France 25; Malaysia 1. . 
Oxides __-___ ~~ 1 (??) (?*) 991: West Ge a 
Ash and residue containing tin ____ 3,072 2,147 -- United Kingdom 1,991; West Ger- | many 150; Netherlands 6. 
Metal including alloys: . 

Scrap ~~~ 68 84 -— Netherlands 42; West Germany 30; 
United Kingdom 6. 

Unwrought___§_§_~_ 2,528 3,237 — N etherlands 94; France 850; Den- 
mar’ . 

_ Semimanufactures ___ ______ 618 147 __ Italy 54; Switzerland 17; Iraq 15. 
Titanium: 

Ore and concentrate___________ 6 3 _-.  Alltoltaly. 
Oxides ______._~_ 44,089 44,601 14,737 West Germany 9,194; Italy 2,270. 
Metal including alloys: 

Scrap ~~ 22 14 _- West Germany 11; United Kingdom 

Unwrought______________ 41 9 _— France 5; Canada 3. 
Semimanufactures _________ 109 85 (7) West Germany 22; United Kingdom 

16; France 11. 

Tungsien: d resid 4 and residue containing tungsten _ -- 
Metal including alloys: 

Scrap —~________________ 112 41 -- West Germany 38; China 1; United 
Kingdom 1. 

Unwrought______________ 16 6 _- Philippines 2; Brazil 1; Netherlands 

Semimanufactures _________ 125 105 -- Netherlands 72; United Kingdom 22; 
West Germany 8. 

Uranium and/or thorium: 
Ore andconcentrate___________ 203 -. 
Oxides and other compounds 

value, thousands__ $75 — 
Vanadium: 

Oxides and hydroxides aoe 451 465 42 ‘France 310; Canada 41. 
Ash and residue containing vanadium 4,685 7,631 _- Sweden 3,688; West Germany 2,068; 

Netherlands 1,875. 
Metal including alloys: 

Unwrought____§__________ 327 95 — West Germany 34; Italy 31; France 

Semimanufactures ________ _ 10 (7) _. All to France. 

See footnotes at end of table.
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

ms - Destinations, 1986 

Commodi 1985 1986 “TJ,nteq ©6860 
¥ ) United Other (principal) 

METALS —Continued 

Zinc: 
Ore and concentrate _____._._____ 17,433 11,086 __ France 9,439; West Germany 1,620; 

' Netherlands 27. 
Oxides ____~---~-__________ . 7,563 6,926 _- France 3,510; West Germany 1,891, 

y 828. 
Blue powder. __—________~--~ 18,063 18,933 -_- West Germany 13,333; Switzerland 

- 2,877; France 2,775. . 
Matte______~__~~_--~_____- 5,057 4,491 -- France 1,479; West Germany 979; 

. Netherlands 897. | . 
‘Ash and residue containing zinc_ _ _ _ 35,928 62,270 __ Netherlands 26,830; France 23,543; 

West Germany 7,462. 
~ Metal including alloys: | 

Scrap __-_-~--~_-.-__-- 12,302 10,155 _- Netherlands 4,242; France 3,008; 
oe oO, . West Germany 2,341. 
Unwrought_——__________ 189,509 185,933 5,183 West Germany 037; France 28,128; 

, ; Y 11,16. 
' Semimanufactures __. $$ ____ 9,525 7,489 97 West Germany 5,002; Netherlands 

1,229; France 425. 
Zirconium: a 

Ore and concentrate_____§______ 102 _- . 
Metal including alloys: 

Scrap _____~~----_---_- — (?*) _. AlltoWestGermany. _ 
Unwrought__ ~~~ 4 4 oe Switzerland 2; France 1; West Ger- 

many 1. 
Semimanufactures _________ — 2 10 1 Netherlands 5; West Germany 3; 

: . France 1. 
Other: — 

Ores and concentrates_____.___ . 48 115 _- Spain 63; France 28; Sweden 24. - 
Oxides and hydroxides _________ 5 2,144 332 West Germany 611; Italy 398; France 

Ashes and residues_ __§___§_______ 5,123 6,392 344 Netherlands 3,311; France 1,733; 
. West Germany 859. 

Base metals including alloys, all forms "31 33 11 Japan 12; United Kingdom 5; West 
' rmany 3. 

INDUSTRIAL MINERALS . 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete ~-_- =~ ee 5,465 5,846 _— Netherlands 5,730; France 36; Repub- 
lic of South Africa 31. 

Artificial: . 
Corundum ____ ~~ 1,192 1,854 4 ‘West Germany 977; France 445; 
an . Netherlands 287. : 
Silicon carbide. __ —__._____ 3,046 2,795 a France 1,360; West Germany 684; 

. Italy 621. 
Dust and powder of precious and semi- 

precious stones including diamond . 
value, thousands. — $8,352 $9,552 $1,619 Nene $1,021; West Germany 

Grinding and polishing wheels and . 
stones __________________ 2,946 2,708 33 France 1,573; United Kingdom 240; 

West Germany 229. 
Asbestos, crude_____§___________ 254 659 a Netherlands 205; United Kingdom 

199; West Germany 112. 
Barite and witherite___. ~~~ _____ 86,620 55,379 _— West Germany 27,588; Netherlands 

. 17,188; France 10,602. 
Boron materials: 

Crude natural borates. ..______—_ 24,903 22,453 ?*) Netherlands 11,190; West Germany 
8,509; Denmark 557. 

Elemental __ ~~ ...__._______ (7) 1 _. __ All to Netherlands. 
Oxides and acids ____________~_ 146 305 -— France 9; West Germany 58; Nether- 

Bromine ________.~~~~-____-__— -- 5 -- All to Israel. 
Cement______— ~~~ thousand tons_ _ 2,591 2,678 10 Netherlands 1,495; West Germany 

521; France 329. 
Chalk_______~____--~~-_----- 74,600 72,344 _— West Germany 24,738; Netherlands 

15,269; Saudi Arabia 9,959. 
Clays, crude: 

mtonite _________-_-__--- 2,041 280 _-— _ Italy 136; France 99; Netherlands 15. 
Chamotte earth__________---~- 218 198 ~— West Germany 170; United Kingdom 

19; France é. 
Fuller’s earth __ __ ________--_-~ 482 661 -— Netherlands 636; France 25. 
Kaolin _ 7 - /$ -- ee 38,642 37,002 -. Netherlands 18,505; West Germany 

11,532; France 5,052. 
Unspecified __.....________- 3,384 6,863 _— France 3,784; Netherlands 2,831; 

West Germany 218. 
Cryolite and chiolite_____________ 80 3 _— All to Argentina. 
Diamond: 

Gen, not set or strung 
value, thousands__ $3,186,310 $3,958,149 $954,742 Israel $708,221; India $659,873. 

Industrial stones ________do____ $73,765 $69,029 $12,972 West Sermany $7,096; United King- 
om $6,521. 

Diatomite and other infusorial earth _ _ _ 107,661 129,068 —_ Netherlands 128,090; Cameroon 237; 
Spain 209. 

See footnotes at end of table.
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities: —Continued 
_ (Metric tons unless otherwise specified) . 

| Destinations, 1986 

Commodity 1985 1986 : _ 

States Other (principal) | 

INDUSTRIAL MINERALS —Continued . 

Feldspar, fluorspar, related materials: , 
Feldspar ___-__-___--~-_______ 3 57 -- Norway 35; France 22. 
Fluorspar —- ~~~ _ __ 237 20 _— All to West Germany. . 
Unspecified __...---________ “1 28 _- France 3; unspecified 25. 

Fertilizer materials:. 
Crude, nes ~~ 45,329 42,072 __ Netherlands 20,199; France 18,829; 

West Germany 2,870. 
Manufactured: 

Ammonia__—_~_~_~_________ 40,286 55,267 -— . France 37,991; West Germany 11,981; 
Netherlands 3,998. 

Nitrogenous .— thousand tons__— 2,245 2,398 55 France 994; West Germany 379; 
| Netherlands 281. 

Phosphatic ~~ ______do____ 733 117 —- West Germany 398; France 220; 
Netherlands 37. . 

Potassic_ __________do____ 20 35 -— Netherlands 16; France 14; West Ger- 
‘many 2. 

Unspecified and mixed_ _do_ _ _ _ 1,875 1,847 4 France 948; West Germany 163; 
. : United Kingdom 97. 

Graphite, natural _..2~~-_~_~______ 74 83 ~— Mexico 27; France 26; Australia 14. 
Gypsum and plaster ____-__________ 11,9138 94,204 _- Netherlands 82,158; West Germany 

. 8,250; France 2,015. 
Iodine ~--_-__-~ 66 26 _- Romania 16; Italy 3; Vietnam 3. 
Kyanite and related materials_____ __ . 21 38 _— West Germany 20; France 18. 
Lime __2~ ~~ LLL 719,387 601,610 -_- Netherlands 542,895; West Germany 

; as 29,712; France 7,458. 
Magnesium compounds: : = 

Magnesite ___§_§ _-____________ 282 154 _. All to Netherlands. 
Oxides and hydroxides __.._____ 4,231 4,922 __ France 3,905; West Germany 821; 

/ oO, Netherlands 65. 
Other_____~ ~~~ 4,555 4,014 __ France 2,127; Netherlands 783; Ivory 

. Coast 425. 

Me ad luding spli d waste . 225 82 Netherlands 31; Ro: 30; Italy 6 e including splittings and w - _— ether ; Romania 30; Italy 6. 
Worked including agglomerated 

splittings _...____________ 8 25 _- Netherlands 19; Republic of South 
Africa 3; France 1. 

Nitrates, crude __ 222 ~_______ 13,596 17,416 -- Netherlands 8,913; West Germany 
4,399; Italy 3,481. 

Phosphates, crude _________~_____ 26,761 17,604 _— France 13,203; Netherlands 3,416; 
Suriname 597. 

Phosphorus, elemental ___________ ) (7) _-. All to Yugoslavia. . 
Pigments, mineral: . 

Natural, crude ______________ 68 50 _- Ecuador 20; Philippines 10; United 
King dom 10. 

Iron oxides and hydroxides, processed 11,006 13,932 50 West Germany 3,411; France 2,816; 
| United Kingdom 1,928. 

Potassium salts, crude.___§__§__=___ _ 382 2,127 _— France 1,358; West Germany 593; 
Netherlands 176. oo 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands__ $16,246 $18,579 $2,972 Sweden $3,407; Switzerland $2,992. 
Synthetic _._._________do___. $2,113 $2,708 $174 Republic of Korea $719; Netherlands 

$615; Spain $406. 
Pyrite, unroasted______________ — 46 125 _ All to Netherlands. 
Salt and brine________ ~~~ 205,256 164,860 23 Netherlands 78,212; France 76,784; 

Spain 5,732. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured _____§__§________ 30,080 15,606 _— France 7,365; New Caledonia 2,900; 

West Germany 1,361. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked 

thousand tons_ _ 647 529 ?) Netherlands 488; West Germany 21; 
ance 18. 

Worked ___________do.___ 33 43 (?) West Germany 26; Netherlands 8; 
France 5. 

Dolomite, chiefly refractory-grade 
do____ 1,238 1,431 _- Netherlands 761; West Germany 359; 

France 238. 
Gravel and crushed rock ___do____— 8,861 9,404 — Netherlands 5,989; France 3,044; 

. West Germany 369. 

See footnotes at end of table.
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit 1985 1986 : 
y | United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel —Continued . | 

Limestone other than dimension 
thousands tons. — 809 917 _— Netherlands 516; France 208; West 

Germany 193. 
Quartz and quartzite_ ______do____ 172 294 () France ra West Germany 6; Nether- . 

ands 3. 
Sand other than metal-bearing 

do____ 3,801 3,789 (7) Netherlands 1,709; France 1,100; 
West Germany 203. 

Sulfur: 
Elemental: 

Crude including native and 
_ byproduct ____._.----__ 7,511 16,903 a Netherlands 11,689; West Germany 

1,846; Brazil 1,027. 
Colloidal, precipitated, sublimed — 213 189 _. Mexico 110; Italy 29; Argentina 19. 

Sulfuric acid_ __. ~~ 2 159,551 147,341 __ Netherlands 92,554; France 45,708; 
United Kingdom 3,171. 

Talc, steatite, soapstone, pyrophyllite __ 41,241 39,929 158 United Kingdom 10,702; West Ger- 
many 7,543; France 4,317. 

Vermiculite, perlite, chlorite. ______ 17,218 6,322 __ France 3,717; United Kingdom 2,416; 
West Germany 119. 

Other: 
Crude_____—_~ thousand tons__— 919 351 (7) Netherlands 324; France 20; West 

Germany 5. 
. Slag and dross, not metal-bearing . “ 

do____ 2,109 2,248 24 France 765; Netherlands 626; West 
Germany 606. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural ___ __ __— 94,446 71,376 __ France 61,887 ; Netherlands 9,463; 
aire 12. 

Carbon black __._-_-__~__________ 1,516 6,414 118 West Germany 2,773; Netherlands 
2,175; France 491. 

Coal: 
Anthracite..__.____ thousand tons__ 70 86 _— France 37; United Kingdom 36; 

Netherlands 9. 
Bituminous ___________do____ 1,394 1,170 (7) France 473; West Germany 321; 

Netherlands 205. 
Briquets of anthracite and bituminous 
coal. _~.._~_______~__do___— 39 4, _— France 2; Switzerland 1. 

Lignite including briquets ——do_ ___ 26 33 _~ Netherlands 22; France 10; United 
Kingdom 1. 

Coke and semicoke_________do____ 759 550 _— West Germany 221; France 198; Aus- 
tria 33. 

Peat including briquets and litter _ _ _ __ 18,123 26,747 — France 23,658; Netherlands 2,202; 
West Germany 259. 

Petroleum: 
Crude_ thousand 42-gallon barrels_ _ 84 _- 
Refinery products: 

Liquefied petroleum gas 
do____ 3,295 4,774 21 Netherlands 2,527; West Germany 

697; United Kingdom 417. 
Gasoline __________do____ 28,701 36,778 2,715 Netherlands 9,432; Switzerland 7,279; 

West Germany 7,076. 
Mineral jelly and wax __do____ 20 17 (7) Nigeria 4; Australia 2; France 2. 
Kerosene and jet fuel_ __do__ __ 8,499 10,172 -_- Netherlands 1,958; West Germany . 

1,951; bunkers 3,590. 
Distillate fuel oil _____do____ 20,417 23,663 _— West Germany 9,989; Netherlands 

3,924; France 3,239. 
Lubricants ___..—__do____ 2,557 2,597 1 Netherlands 629; West Germany 320; 

France 214. 
Residual fuel oil _ _. __do____ 32,116 48,956 2,709 Netherlands 11,160; West Germany 

7,418; bunkers 12,334. 
Bitumen and other residues 

do ___ 1,777 2,506 _- France 631; West Germany 624; 
Netherlands 472. 

Bituminous mixtures_ — —do_ — — _ 101 128 -_- N etherlands 96; France 13; West Ger- 
many 5. 

Petroleum coke __————do____ 537 427 _— France 293; Netherlands 87; West 
Germany 26. 

TRevised. NA Not available. 
1Table prepared by Jozef Plachy. 
*Leas than 1/2 unit. 
SMay include other precious metals.
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities! sy. 
' (Metric tons unless otherwise specified) . 

- Sources,1986. ce 

Commodi 1985 1986 . | | v , | United Other (principal) | 

METALS 

Alkali and alkaline-earth metals: SS 
. Alkali metals _. ~~~ ~~~ _____ 895 200 20 West Germany 148; France lM. 

Alkaline-earth metals_.__§______ 233 221 (*) France 126; West Germany 54; 
U.S.S.R: 20. : to 

- Ore and concentrate____ =. ____ 36,650 29,130 __ China 11,039; West Germany | 
. 7,853; Guyana 7,042. oF 

Oxides and hydroxides _________ 27,899 28,894 2,276 West Germany 22,448; Nether- . 

, Ash and residue containing aluminum 16,575 9,134 39 West Germany 4,117; France 
7 2,334; Italy 1,086. . - Pe 

Metal including alloys: : — oo 
Scrap _-_ ~~~ 62,708 71,290 4,527 +‘ France 18,728; Netherlands 

17,810; West Germany 15,694. 
Unwrought_ $2 ~~ ____ 307,868 307,421 93 Netherlands 203,061; West Ger- 

oe many 23,399; France 18,396. 
Semimanufactures ________— 96,017 110,109 462 West Germany 40,372; France 

| 24,017; Netherlands 18,505. 
Antimony: a 

Ore and concentrate____§=§______ 5,851 5,188 17 Bolivia 2,136; Turkey 1,200; 
- . SO China 626. =. 

Oxides -_ 2 811 810 9 France 494; China 153; United . 
Kingdom 106. — 

Metal including alloys, all forms ___ 215 385 -._ N etherlands 268; China 62; 

Arsenic: Oxides and acids. __§____.___ 22 20 2 France 11; United Kingdom 6. 

ides and hydroxides _________ 25 25 _—  Brazil24;WestGermanyl. 
Metal including alloys, all forms ___ ?) 1 (?*) Mainly from Netherlands. . 

Bismuth: Metal including alloys, all 
forms _____-~-__--~_~_--.._._ 23 3 _-~— . United Kingdom 2; West Ger- co 

_ . many l. . 
Cadmium: Metal including alloys, all 

forms _. ~~ ~~~ 1,174 1,509 _- Netherlands 716; China 235; 
France 153. 

Cesium and rubidium: Metal including 
alloys, all forms ___.._._______ 3 (??) _— All from West Germany. 

Chromium: . . 
. Ore and concentrate __§_._______ 5,231 3,846 __ Netherlands 3,659; Republic of 

. South Africa 102; West Ger- 
many 59. . . 

Oxides and hydroxides _________ 1,026 787 (7) West Germany 473; France 116; 
Netherlands 67. 

Metal including alloys, all forms ___ 456 536 (7) France 219; China 143; United 
| Kingdom 109. 

Cobalt: . 
Ore and concentrate. ._._______ 8 2 _— Mainly from United Kingdom. 
Oxides and hydroxides _________ 35 64 _— United Kingdom 33; Finland 27; 

. Netherlands 3. 
Metal including alloys, all forms —__— 81 161 121 Ireland 17; Netherlands 10. 

Columbium and tantalum: 
Ore and concentrate___________ 1,949 2,046 50 Canada 1,996. 
Ash and residue containing colum- 

. bium and/or tantalum ________ __ 1 _- All from United Kingdom. 
Metal including alloys, all forms: 

Columbium (niobium) —___—__ 13 6 2 Austria 3; West Germany 1. 
. Co Tantalum. ___~~~§_-§_______ 21 40 17 West Germany 18; Austria 5. 

pper: 
Ore and concentrate _________ 3,315 3,722 189 Peru 2,404; Australia 770. 
Oxides and hydroxides _________ 34 86 ®) West Germany 57; Italy 23; Fin- 

and 4. 
Sulfate. ~~ __ 1,396 1,496 1 Netherlands 953; Italy 222; 

France 150. 
Ash and residue containing copper _ — 70,838 43,114 3,715 France 10,174; Chile 7,187; Swe- 

den 4,270. 
Metal including alloys: 

Scrap _- ~~ _-_________ 152,480 119,423 3,949 France 29,866; United Kingdom 
28,865; Netherlands 19,538. 

Unwrought______________ 421,483 464,095 2,085 Zaire 251,759; Zambia 41,741; Re- 
. public of South Africa 31,501. 

Semimanufactures _________ 46,668 50,069 187 West Germany 25,342; France 
10,531; Italy 5,532. 

See footnotes at end of table.



THE MINERAL INDUSTRY OF BELGIUM-LUXEMBOURG 113 

Table 3.—Belgium-Luxembourg: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

‘Sources, 1986 

Commodi 1985 1986 : 
‘vy | Qnited Other (principal) 

METALS —Continued 

Gold: 
Waste and sweepings 

value, thousands_ _ $2,467 $2,647 $196 France $1,238; Netherlands 
. $732; West Germany $363. 

Metal including alloys, unwrought 
and partly wrought . . . 

thousand troy ounces__ 2,101 1,640 NA Switzerland 1,190; France 161; 
West Germany 129. 

Hafnium: Metal including alloys, all 
forms ______ ~~~ ___ ?) 7 

Iron and steel: 
Iron ore and concentrate: 

Excluding roasted pyrite 
thousand tons__ 18,997 18,056 __ Brazil gine France 4,234; Swe- 

en 2,774. 
M pn roasted_____._do____ 1,576 52 __ West Germany 49; France 3. 

etal: 
Scrap _...___~___do____ 1,490 1,222 21 West Germany 528; France 394; 

. Netherlands 245. 
, Pig iron, cast iron, related 

materials ...-__~________ 124,197 136,815 156 France 79,465; West Germany 
Ce . 16,042; Canada 11,953. - 

Ferroalloys:: 
Ferrochromium ________ 49,686 - 45,310 __ Zimbabwe 7,650; Netherlands 

6,163; Albania 5,934. 
'  Ferromanganese____ _ _ __ 56,037 47,343 132 France 15,955; Norway 12,986; 

West Germany 8,299. 
Ferromolybdenum_ — — — __ _ 591 709 —. United Kingdom 450; Nether- 

lands 134; West Germany 100. 
Ferronickel_.§___§______ 7,239 5,243 __ Colombia 1,678; Dominican Re- 

public 1,228; Greece 646. 
Ferrosilicochromium __ _ _ — 3,157 2,253 _— West Germany 2,059; Nether- 

lands 102; Sweden 69. 
Ferrosilicomanganese ____ 30,594 41,049 3 Norway 21,599; Portugal 7,238; . 

France 4,696. 
Ferrosilicon. _____._§_. ____ 30,947 | 28,667 _ West Germany 10,016; Norway 

8,335; France 4,443. 
Silicon metal _. ____.__.__ 559 873 . (?) France 304; Netherlands 277; 

. West Germany 260. 
Unspecified. _________ 4,030 4,612 20 France 2,428; West Germany 

801; United Kingdom 551. 
Steel, primary forms 

thousand tons__ 1,161 1,020 () France 304; Netherlands 277; 
West Germany 260. 

Semimanufactures: 
Bars, rods, angles, shapes, 
sections. ______do____ 916 956 1 France 276; West Germany 215; 

. Netherlands 138. 
Universals, plates, sheets 

do_ ___ " 892 995 () Netherlands 338; France 207; 
West Germany 206. 

Hoop and strip _ ___do____ 123 132 (7) France 58; West Germany 52; 
Netherlands 7. 

Rails and accessories 
do____ 7 5 (7) West Germany 3; France 2. 

Wire __________do____ 83 73 ?) West Germany 39; Netherlands 
‘ ; ; 15; France 7. 

Tubes, pipes, fittings 
do_ ___ 323 314 2 France 77; West Germany 75; 

Netherlands 61. 
Castings and forgings, rough 

do. ___ 58 55 3 West Germany 22; France 17; 
Netherlands 6. 

Lead: 
Ore and concentrate. ._~_______ 114,697 76,144 — Peru 30,348; Australia 18,003; 

Greece 10,002. 
Oxides ____--__-_------- ~~ 5,387 7,280 3‘ France 4,255; West Germany 

2,839; Netherlands 183. 
Ash and residue containing lead_ _ _ _ 54,903 41,369 1,146 West Germany 11,334; United 

Kingdom 10,696; France 6,671. 

See footnotes at end of table. .
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities: —Continued _ 

(Metric tons unless otherwise specified) a 

a 
Sources, 1986 

Commodi 1985 1986 : _ United Other (principal) 
i 

METALS —Continued 

Lead —Continued . 

Metal including alloys: 
Scrap __-__-.--~------- 11,626 6,218 420 Netherlands 2,927; France 1,196; 

Ireland 1,050. 
Unwrought_ __._______..- 49,391 61,379 708 France 17,706; United Kingdom 

16,848; Mexico 13,262. 
Semimanufactures _________ 3,573 4,408 11 United Kingdom 2,301; West - 

Germany 934; France 580. — 
Lithium: 

Oxides and hydroxides __.._____ 175 187 _. West Germany 95; Netherlands 
69; United Kingdom 23. 

Metal including alloys, all forms —_~— 2 1 _. All from France. 
Magnesium: Metal including alloys: , 

ap____ ~~ 438 162 138 _— Italy 43; West Germany 29; © 
' Switzerland 26. . 

Unwrought ______..--_-_-_- 2,946 2,730 146 Italy 753; Netherlands 729; 
| France 489. 

Semimanufactures____—___—~—-- 1,222 1,486 65 Italy 819; West Germany 360; 
Mang France 87. 

anese: 
Ore and concentrate, metallurgical- 
grade. 230,710 199,138 4 Brazil 70,717; Congo 56,682; 

Australia 31,071. 
Oxides ___________-~___--~- 1,090 1,484 52 Japan 733; Netherlands 348; 

France 147. 
Metal including alloys, all forms —_—_ 2,096 2,994 1,361 Republic of South Africa 749; 

ance 633. 
Mercury .___.—.— 76-pound flasks__ 7,534 6,148 NA Spain 2,610; United Kingdom 

2,262; Netherlands 1,044. 
. Molybdenum: o . 

and concentrate __._______--— 22,150 22,406 2,384 Canada 7,667; China 3,262; 
Netherlands 2,823. 

Oxides and hydroxides _______-~-~— 39 147 _. Netherlands 73; West Germany 
53; United Kingdom 20. 

Metal including alloys: 
Scrap ____~_____.------ 24 35 (?) West Germany 16; Austria 8; 

. France 8. 
Unwrought_ _______-__-~- 11 19 (2) West Germany 7; France 3; . 

United Kingdom 3. 
Semimanufactures ______ ~~ 188 157 2 Netherlands 112; United King- 

dom 31; Austria 5. 
Nickel: 

Ore and concentrate... ______-- _- 1,087 _. Netherlands 1,061; United King- 
om 26. 

Matte and speiss ___._______-_- 1,669 1,943 4 Netherlands 959; West Germany 
- §12; United Kingdom 14. . 

Oxides And hydroxides _________ 142 146 @) Australia 498; Netherlands 127; 

Ash and residue containing nickel _ _ 2,838 2,395 23 West Germany 959; Netherlands 
297; United Kingdom 257. 

Metal including alloys: 
Scrap ______~__~--___--~ 527 304 19 West Germany 116; Netherlands 

45; France 34. 
Unwrought_________----~ 2,596 3,787 51 Netherlands 2,197; West Ger- 

many 867; Canada 259. 
Semimanufactures ________— 1,923 804 62 West Germany 415; Netherlands 

133; United Kingdom 115. 
Platinum-group metals: 

Waste and sweepings 
value, thousands_ — $9,886 $13,574 _— Netherlands $6,524; Algeria 

$4,378; France $1,346. 
Metals including alloys, unwrought 

and partly wrought ___——do____ $16,089 $22,224 $2,803 Unite Kingdom $11,565; France 

Rare-earth metals including alloys, 
all forms. __§_$_§_§_$_-___________ 65 54 (2) Austria 36; France 14; Brazil 3. 

Rhenium: Metal including alloys, all 
forms ________~_~____-_--~- (?) 1 (7) Mainly from United Kingdom. 

Selenium, elemental____________~- 168 309 (7) Netherlands 243; United King- 
. . . dom 39; West Germany 21. 

Silicon, high-purity __________~__~- oo) 1 (7) Mainly from West Germany. 

See footnotes at end of table.
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) — 

Sources, 1986 

Commodity 1985 1986 : ooo . 
United Other (principal) 

METALS —Continued 

Silver: 
Ore and concentrate*® 

value, thousands__ $29,329 $21,270 $8,843 Peru $10,607; Bolivia $915. 
Waste and sweepings ___——do____ $1,275 $1,839 $302 West Germany $853; United 

Kingdom $290. 
Metal including alloys, unwrought 

and partly wrought 
thousand troy ounces__ 47,226 43,918 25,078 Netherlands 16,815; United 

. ' Kingdom 1,061. 
Tellurium and arsenic, elemental _____ 83 19 a Sweden 53; West Germany 18; 
Tin . Netherlands 5. 

Ore and concentrate —_ ~~ ____ 556 102 __ Peru 40; Nigeria 33; Bolivia 18. 
Oxides ____ ~~ ~~ ~~ 11 9 __ France 4; Netherlands 4; United 

oo, Kingdom 1. 
Ash and residue containing tin ____ 517 728 39 Netherlands 421; West Germany 

168; East Germany 42. 
Metal including alloys: 

Scrap ~~~. ______ 404 337 56 France 132; Ireland 59. 
Unwrought_ _~_§_-$__~________ 3,853 3,536 25 Denmark 1,359; Netherlands 

1,003; United Kingdom 292. 
Semimanufactures ________ 288 402 1 Netherlands 232; West Germany | 

. 97; France 46. 
Titanium: 

Ore and concentrate ____._._____ 122,299 106,814 __ Canada 96,397; Norway 9,746; 
Netherlands 533. 

Oxides _- 2 7,208 5,904 43 West Germany 3,909; France 
| 981; United Kingdom 609. 

Metal including alloys: 
Scrap ________~.______- 1,101 713 435 Canada 177; West Germany 42. 
Unwrought_——~_ 2 65 16 5 West Germany 6; United King. 

om 5. 
- Semimanufactures _________ 147 130 5 Italy 29; West Germany 28; 

nited Kingdom 22. 
Tungsten: 

Ore and concentrate __________-— 278 54 -_— Hong Kong 52; Netherlands 2. 
Oxides and hydroxides _________ 5 20 (?) China 19. 
Ash and residue containing tungsten _ 2 5 _— All from West Germany. 

. Metal including alloys: . 
Scrap ____ 102 95 3 Hong Kong 45; United Kingdom 

30; West Germany 7. 
Unwrought___ ~~~ 48 27 (*) Austria 9; Netherlands &; France 

Semimanufactures __ __ ___._._ 113 142 4 Netherlands 127; United King- 
om 4. 

Uranium and/or thorium: 
Ore and concentrate 

value, thousands__ $4 $1,505 $1,500 Denmark $4; West Germany $1. 
Oxides and other compounds 

Metal including alloys, all forms. ~~ sen NA etal inclu oys, corms: 
Uranium —_________do____ $18 $2 $2 
Thorium __________do___ _ $1 $20 __ West Germany $15; France $4; 

Netherlands $1. 
Vanadium: 

Ore and concentrate___________ 1 44 17 Australia 27. 
Oxides and hydroxides _________ 4,049 4,056 54 China 2,179; Republic of South 

Africa 1,373; West Germany 

Ash and residue containing vanadium 18,091 9,123 __ Republic of South Africa 6,091; 
West Germany 2,445; Nether- 
lands 587. 

Metal including alloys: 
Scrap _.—---------_~_-- () 1 _— All from West Germany. 
Unwrought__. ~~~ ~~ ~__- 350 131 131 
Semimanufactures _ ~~ ———__~ (?) (7) -— Mainly from West Germany. 

Zinc: 
Ore and concentrate ____._____- 568,469 520,277 4,719 Canada 130,192; France 78,927; 

Peru 53,564. 
Oxides ___ ~~ ~~ 10,553 9,783 154 Netherlands 3,926; France 3,024; 

West Germany 1,115. 
Blue powder_—_———___-~-_--— 691 1,033 11 France 404; Netheriands 379; 

West Germany 180. 

See footnotes at end of table.
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities! —Continued | 7 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986 : . 
y | United Other (principal) 

METALS —Continued . 

Zinc —Continued 

Matte. ____-~-~~ ~~~ 2 771 788 ~~ West Germany 326; Switzerland 
215; France 97. 

Ash and residue containing zinc _ _ _ 61,132 713,963 15,093 West Germany 27,255; France 
1,337. 

Metal including alloys: 
Scrap __-_-~_-~__~__ 10,081 7,310 159 Netherlands 3,638; West Ger- 

many 1,708; France 1,018. 
Unwrought_ ~~ 51,547 49,091 91 Netherlands 22,450; West Ger- 

many 11,255; France 6,640. 
Semimanufactures __________ 18,826 18,762 15 France 15,535; West Germany 

. 2,055; Netherlands 1,030. 
Zirconium: 

Ore and concentrate_____§______ 5,954 3,112 _- Netherlands 1,920; West Ger- 
many 598; Australia 489. 

Metal including alloys: _ 
Scrap ________ ~~ ____ 43 52 _— France 35; United Kingdom 12; 

Netherlands 3. 
 Unwrought___ ~~ 3 3 3 

Oth Semimanufactures ____.__._ __ 128 188 10 France 163; United Kingdom 9. 
er: 
Ores and concentrates__________ 116,555 181,038 __ Norway 167,319; Australia 

. 13,717; West Germany 27. 
Oxides and hydroxides _________ 849 102 1 West Germany 30; United King- 

dom 27; France 21. 
Ashes and residues... ___§__§___§____ 15,468 17,686 8,993 France 5,052; Netherlands 1,212. 
Base metals including alloys, all forms 4 2 _— All from United Kingdom. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete _- 7,604 8,579 112 West Germany 6,729; Italy 690; 
Greece 340. 

Artificial: a 
Corundum ______________ 8,200 8,011 16 Brazil 2,525; West Germany | 

. 2,163; France 1,364. 
Silicon carbide. ~~. -____ 5,532 4,710 4 West Germany 2,713; Italy 1,189; 

Spain 234. . 
Dust and powder of precious and semi- 

precious stones including diamond 
' value, thousands_ _ $20,413 $22,442 $7,849 Iretand ot United King- 

om . 
Grinding and polishing wheels and 

stones ___ ~~ 3,759 3,686 89 West Germany 1,077; Italy 599; 
Netherlands 493. 

Asbestos, crude______~§_§_§_-§_§______ 25,138 25,017 18 Canada 13,561; Republic of 
South Africa 3,509; U.S.S.R. 

Barite and witherite__..__.______ 8,193 8,439 _— West Germany 7,145; France 
815; Thailand 165. 

Boron materials: 
Crude natural borates__________ 40,284 50,402 955 Turkey 48,657; Netherlands 442. 
Elemental _. _-§_§_____________ A 1 _. ._ All from Sweden. 
Oxides and acids ___§_§_§_.__§______ 2,649 2,992 21 France 1,748; Italy 590; Nether- 

lands 220. 
Bromine ___§__§ $$ 5 1,281 1,689 28 Israel 1,344; United Kingdom 

183; Netherlands 69. 
Cement________~_§______ 351,908 343,889 22 Netherlands 211,385; West Ger- 

many 111,992; France 9,344. 
Chalk____-- > 165,853 162,764 18 France 141,676; Netherlands 

20,869; West Germany 139. 
Clays, crude: 

ntonite ____§__§________ 20,166 20,007 5 West Germany 9,224; Nether- 
lands 7,650; United Kingdom 

Chamotte earth______________ 58,917 73,552 1,148 West Germany 56,205; France 
12,434; Spain 3,001. 

Fuller’s earth _______________ 1,520 1,173 18 United Kingdom 690; Nether- 
; lands 206; Spain 152. 

Kaolin ~~~ ~~~ 297,481 311,423 3,617 United Kingdom 121,291; 
Netherlands 117,757; France 

; 32,708. 
Unspecified ______~___~_______ 215,362 203,691 2 West Germany 166,846; Nether- 

lands 17,086; France 10,4387. 
Cryolite and chiolite_____________ 48 32 _- All from Denmark. 

See footnotes at end of table.
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

ee 
Sources, 1986 

~ Commodit 1985 1986 | : 
y United Other (principal) 
i re 

INDUSTRIAL MINERALS —Continued 

Diamond: . 
Gem, not set or strung 

value, thousands__ $2,818,848 $3,819,058 $262,896 United Hingdom $1,684,698; 
U.S.S.R. $348,889; Israel 
$295,844. 

Industrial stones _ .___.____do____ $75,424 $69,980 $18,172 Australia $8,083; Zaire $7,674. 
Diatomite and other infusorial earth _ __ 8,463 8,304 1,020 France a1 Spain 2,530; Den- 

mark 1,028. 
Feldspar, fluorspar, related materials: 

Feldspar __ ~~~ _~§__________ 17,806 18,372 5 France 14,146; West Germany 
3,298; Italy 845. 

Fluorspar __—~_~§_~___________ 7,773 7,662 __ France 4,912; East Germany 
1,066; West Germany 734. 

Unspecified _____..~________ 29,482 - 30,005 _- Norway 25,875; Netherlands 
3,198; West Germany 592. 

Fertilizer materials: . 
Crude, n.es ~~ 111,219 108,014 _— Netherlands 100,662; France 

3,785; West Germany 3,258. 
Manufactured: ° 

Ammonia___ _§_$__§_§_______ 3,567 3,961 — Netherlands 3,041; West Ger- 
many 556; France 346. 

Nitrogenous _. thousand tons__ 607 924 79 US.S.R. 197; West Germany 192; 
. Netherlands 185. — 

Phosphatic_______._do____ 207 120 1 Kuwait 48; Morocco 20; Iraq 13. 
Potassic___________do___ 1,137 1,255 132 West Germany 516; U.S.S.R. 199. 
Unspecified and mixed_ _ do_ _ __ 497 447 98 West Germany 187; Netherlands 

Graphite, natural _____$_§_~_______ 827 951 (??) West Germany 610; Paraguay 
. | 250; Brazil 35. 
Gypsum and plaster _____________ 401,794 507,961 231 France 363,576; West Germany 

. 91,929; Netherlands 51,530. 
Iodine ~_-__ 180 104 1 Japan 48; Netherlands 36; 

France 14. 
| Kyanite and related materials_______ 2,494 1,350 267 Republic of South Africa 369; 

West Germany 350. 
Lime _____ 117,065 145,739 2 West Germany 72,171; France 

71,342; Netherlands 2,140. 
Magnesium compounds: 
“WMagnesite, crude. ~~ 318 803 _— Netherlands 725; France 48; 

West Germany 30. 
Oxides and hydroxides _________ 19,617 21,446 341 United Kingdom 4,856; Austria 

3,266; Czechoslovakia 3,000. 
Other___~_§_ 2 21,227 24,650 _- West Germany 16,774; East Ger- 

Mi many 7,677; Netherlands 199. 
ca: 
Crude including splittings and waste _ 4,561 7,348 7 India 5,529; Madagascar 850; 

France 401. 
Worked including agglomerated 

splittings _.-._____________ 7 37 (?) Switzerland 17; France 11; West 
, Germany 3. 

Nitrates, crude ___§_§__ $$» __ 39,327 33,662 _— Chile 33,483; Netherlands 159; 
West Germany 20. 

Phosphates, crude ___ thousand tons__ 2,482 2,287 333 Morocco 0; Republic of South 
ca 255. 

Phosphorus, elemental _________ __ 244 297 (7) Republic of South Africa 119; 
France 106; China 30. 

Pigments, mineral: . 
Natural, crude _._§_$__________ 290 202 5 Cyprus 76; Republic of South 

ica 40; West Germany 35. 
Iron oxides and hydroxides, processed 8,031 8,662 815 West Germany 5,990; Nether- 

an . 
Potassium salts, crude_____._§______ 40,155 39,460 ~— West Germany 20,688; France 

10,183; East Germany 8,581. 
Precious and semiprecious stones other 

than diamond: 
Natural ____-~— value, thousands__ $11,587 $14,767 $3,370 7 land $2,975; Switzerland 

Synthetic __________~_do____ $4,974 $6,233 $1,656 ree $4,018; United Kingdom 

Pyrite, unroasted_._ ___.§__________ 276,967 260,194 _— Spain 168,491; Norway 58,988; 
Finland 23,153. 

Salt and brine______— thousand tons__ 1,344 1,341 ) Netherlands 804; West Germany 
433; France 28. 

See footnotes at end of table.
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities’ —Continued 
(Metric tons unless otherwise specified) 

a 
Sources, 1986 

Commodi - 1985 1986 : 
v United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Sodium compounds, n.e.s.: Carbonate, 
manufactured ________~=—____ 106,342 87,584 2 France 31,644; West Germany 

28,677; Netherlands 27,188. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked . 

thousand tons__ 161 128 (??) France av ; West Germany 33; 
y 7. 

Worked ______.____do____ 109 121 — France 33; Netherlands 29; Italy 

Dolomite, chiefly refractory-grade a 
do_ ___ 52 46 _— West Germany 24; France 11; 

Netherlands 10. 
Gravel and crushed rock ___do____ 4,667 4,871 1 Netherlands 2,617; West Ger- 

many 852; United Kingdom ~ 

Limestone other than dimension 
do. ___ 236 212 _- United Kingdom 150; France 57; 

West Germany 4. 
Quartz and quartzite. ___——do____ 81 74 (?) West Germany 56; France 9; 

Norway 7. 
Sand other than metal-bearing 

do. ___ 9,756 10,243 dl Netherlands 8,665; West Ger- 
many 1,172; France 321. 

Sulfur: | 
Elemental: 

Crude including native and 
byproduct ____ ~~ ~~ 492,263 397,665 199,891 West Germany 51,108; Nether- 

lands 42,313. 
Colloidal, precipitated, sublimed _ 1,352 1,451 2 France 617; West Germany 535; 

Netherlands 228. 
Dioxide. __~§_§_-§__ 2 5,366 4,224 — West Germany 2,988; France 

1,049; Netherlands 110. 
Sulfuric acid. ____$__~.~_-_______ 654,344 758,947 (?) West Germany 238,900; Nether- 

lands 139,323; France 131,816. 
Talc, steatite, soapstone, pyrophyllite —_ 58,735 68,616 6,091 Spain 20,329; Netherlands 

12,520; Australia 10,668. 
Vermiculite, perlite, chlorite. __ ~~~ 78,340 57,843 __ Turkey 29,113; U.S.S.R. 17,216; 

West Germany 4,161. — 
Other: 

Crude________ _ thousand tons_ _ 1,231 1,665 4 France 978; Netherlands 236; 
West Germany 228. 

Slag and dross, not metal-bearing 
do____ 554 633 _- Netherlands 359; France 181; 

West Germany 93. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _______ 17,545 100,974 90 France 97,643; West Germany 
f ; 1,780; Netherlands 1,320. 

Carbon: 
Carbon black _______________ 19,562 25,562 497 Netherlands 23,204; West Ger- 

many 1,233. 
Gas carbon ________________ 24,426 23,419 77 France 13,562; West Germany 

8,890; United Kingdom 642. 

Anthracite. _____ thousand tons_ — 1,419 1,663 —— West Germany 80; France 9; 
Netherlands 3. 

Bituminous ___________do____ 7,962 7,092 3,710 Republic of South Africa 1,820; 
West Germany 694. 

Briquets of anthracite and bituminous 
coalL.___-___________do____ 135 93 —_ West Germany 894; Republic of 

oo, South Africa 195; China 177. 
Lignite including briquets __do____ 425 366 _- West Germany 325; East Ger- 

many 39; Netherlands 1. 
Coke andsemicoke________—do____ 2,510 2,349 66 West Germany 1,560; Nether- 

lands 416; United Kingdom 89. 
Gas, natural, gaseous 

million cubic feet_ _ 330,241 362,400 __ Netherlands 188,734; France 
. . ; 100,886; West Germany 72,780. 

Peat including briquets and litter ______ 140,327 168,245 _- Netherlands 106,449; West Ger- 
many 41,115; U.S.S.R. 19,502. 

See footnotes at end of table.
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) | 

. Sources, 1986 

Commodity 1985 | 1986 United Other (principal) 

MINERAL FUELS AND RELATED | 
MATERIALS —Continued 

Petroleum: | 
Crude_ thousand 42-gallon barrels__ 113,067 147,329 _. Saudi Arabia 40,455; United 

Kingdom 28,895; Nigeria 
18,950. 

Refinery products: 
Liquefied petroleum gas - 

do____— 7,441 6,548 (7) Netherlands 3,092; Norway 
: 1,476; United Kingdom 757. 

Gasoline __________do____ 22,390 21,728 12 Netherlands 11,171; Spain 1,865; 
United Kingdom 1.604.. 

Mineral jelly and wax __do__ ~~ 134 187 1 West Germany 81; Netherlands 
271; France 22. 

Kerosene and jet fuel__ —do_ _ — — 1,993 2,263 4 Netherlands 2,057; Algeria 63; 
. Romania 45. 

Distillate fuel oil _____do____ 33,958 36,252 219 Netherlands 25,560; United 
: Kingdom 1,386; West Ger- 

. ; many 1,257. 
Lubricants _________do____ 4,054 8,878 115 France 1,347; Netherlands 991; | 

United Kingdom 561. 
Residual fuel oil____ __ _.do____ 50,719 61,667 __ Netherlands 22,2538; U.S.S.R. 

17,666; Italy 3,712. 
Bitumen and other residues 

do____ 803 1,270 (?) Netherlands 426; France 301; 
| Spain 202. 

_ Bituminous mixtures_—_—do_— ~~ - 12 118 2 Netherlands 60; France 36; West 
oS Germany 13. 

Petroleum coke ___———do____— 1,923 2,274 2,145 United Kingdom 48; West Ger- 
many 45. 

TRevised. NANotavailable. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. | 
3May include other precious metals. 

COMMODITY REVIEW required by the European Coal and Steel 
. Community Treaty. It was said that EISA 

Metals.—Jron and Steel.—A major devel- was particularly unhappy that, as a suppli- 

opment for Belgium’s iron and steel indus- er with an above average ratio of deliveries 
try in 1987 was the European Economic to the EEC, its membership would be at a 
Community (EEC) Commission decision to disadvantage, vis-a-vis sales, under the 
compensate EEC producers for lost export new system. Reportedly supporting EISA’s 
sales to developing countries. The decision, stance on the matter was Belgium’s Cock- 

taken in Brussels, permits European pro- erjjl-Sambre SA (CS), the integrated steel 
ducers to convert part of their production producer. : 

quotas into EEC delivery quotas as ameans = More broadly, CS has indicated strong 
of coping with the significant drop in com- support for the preservation of production 
munity exports worldwide. The export de- quotas until 1990 as a means of facilitating 
cline was caused by the weak U.S. dollar. the restructuring effort centered around 

The mechanics of the conversion favor CS’ production activities. In 1987, output of 
those companies whose ratio of deliveries to steel amounted to the 1982 level of 4.31 
the EEC is below average. Moreover, the million tons. Production was achieved, how- 
process was designed so that those compa- ever, with 12,000 workers, one-half the 
nies with above average delivery ratios will number required 5 years earlier and a 
not benefit from the system. . reduction of 2,000 below the 1986 level. In 

A major result of the EEC Commission addition, the company planned to close its 
decision was a submission of complaint to cold-rolled mill at Jemeppe, in southeastern 
the European Court of Justice by the Euro- Belgium, within the next 2 years and to 
pean Independent Steelworks Association modernize the nearby Liége cold-rolled mill 
(EISA). EISA alleged the decision was ille- to offset lost capacity resulting from the 
gal since it was not consulted in advance shutdown. It was expected that from this 
about the pending action, via procedures aspect of the CS restructuring program,
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costs could be cut by $256.6 million. More- In February 1987, the company was plac- 
over, net losses could be halved from $109 ed in receivership, and it was uncertain 
million to $54.5 million; however, the effects whether production would resume. Soco- 
of a 2-week strike in January 1987 to protest nord, the Brussels pipe-trading company, 
the proposed layoffs may alter these pro- bid $10.4 million to take ownership of the 
jections. tube and pipe manufacturer, including its 

Another dimension of the CS restructur- melting shop, mill, and finishing businesses. 
ing program entailed the reorganization of Soconord also proposed average capital out- 

_ Disteel, the CS Belgian trading and distri- lays of $15 million to upgrade electric- 
| bution arm. Disteel consolidated 10 subsid- furnace facilities in the Tubermeuse steel 

laries into 5 new businesses organized by shop. Moreover, the suitor indicated a will-_ 
product categories and geographic areas. In ingness to carry a social charge of $12.3. 
particular, three distribution centers, each million to be allocated to Tubermeuse’s 750 
exclusive to long products, hot-rolled flat employees in the event ofashutdown. __ 
products, and cold-rolled flat products were — Ty addition to this bid and a bid from the 
scheduled for development, as were two (Chinese Government, the management of 
additional operations, geographic in nature, Laminoirs de Saint-Eloi had another option. 
that would handle other products. It set forth a plan to restart production at 

During the reorganization process, those Tybermeuse in June 1987 at an output of 
plants deemed obsolete or inefficient, par- 53,000 tons per year of bar, the minimum | ticularly in the face of declining sales, were necessary to produce an operating margin 

Sencdtled ror closure. SE RermOre, 120 out sufficient to secure the capital required for 
Ae meune of reducing ile vulnerabili ty ™odernization. The bank, which held the 

to competition, CS began diversification penis of sale vo te e ubermeuse aoe 

away from core steel production toward the Laminoirs plan des vite the fact that finane- | value-added output of downstream activi- . for th P a f ti 
ties. In 1987, CS undertook expansion of its ag or ae Tesumption of operations was 
Phoenix works galvanizing operation with a aaa a elen stainless producer 
new 240,000-ton-per-year line worth an esti- , . “a, 
mated $68.2 million. In a related develop- San aisce. ite eriating. ope mT 

ments ae cont nical Galvalene line at a cost of $130.9 million. Plant-builder | 
be set up in the U.S.S.R. at the Cherepovets S¢hloemann-Siemag AG of the Federal Re- 
works, 300 kilometers north of Moscow. The Public of Germany supplied the company’s 
contract provides for equipment supply and and temper ro ling The punt ‘or reduction 
technology transfer of $20.9 million. ; ; . - 

Sidmar, Belgium’s second largest steel- ¢4 to start up in June 1989. 
maker, increased its rolled steel production The new facility was purchased to replace 
by 6.2%, from 2,500 tons in 1986 to 2,600 ue S existing mo yearad ei a a view 
tons in 1987. The company’s raw stee] ‘ward improving product quality. Capacity 
output fell, however, to 2,860 tons in 1987 Was expected to rise from 80,000 tons per 
from 3,110 tons the previous year, adrop of year in 1987 to 104,000 tons per year when 
8.1%. The decline in raw steel output was the mill’s operations commence. It was not 
the direct result of a strike against the experied however, that output of CR strip 
company in February 1987, when about Would increase subs lally. | 
4,700 of the company’s 6,000 workers walk- Lead and Zinc.—During late January and 
ed out after failing to reach agreement with early February 1987, Vieille-Montagne SA 
management over wages. The 4-week strike (VM), the Belgian zinc producer, encounter- 
caused Sidmar to post a financial loss for ed malfunctions of its Balen furnace. That 
1987. problem, coupled with severely cold weath- 

The Belgian pipemaker Tubermuese, er, cost the company about 5,000 tons of lost 
owned by Laminoirs de Saint-Eloi, received zinc production. Both problems were resolv- 
an order worth $20.5 million from the ed, however, and it was expected that out- 
US.S.R. for oil well pipe. The contract, put from Balen would amount to 170,000 
however, was only a stopgap measure insuf- _ tons for the year. 
ficient to preclude the company’s bankrupt- During the same period, VM brought its 
cy, which occurred in February. The bank- new 100,000-ton-per-year electrolytic zinc 
ruptcy resulted from poor demand for tube line at Auby in northern France to capacity 
and pipe and costly production operations. levels. With the new facilities, total annual
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capacity at Auby was more than doubled to effluent emission at a depth sufficiently 
210,000 tons. : below the top layer of water so that neither 

The new equipment was expected to pro- planar disturbance nor gypsum is visible on 
duce considerable cost savings. Only 60 the surface. Any excess water drains into 
additional workers were hired at Auby to the Rupel, where an automatic monitor 
double production capacity. This compared tracks acid-alkaline levels for adherence to 
with the 500 employees required to work international standards for pH content. 
the much older 100,000-ton-per-year facility To control the Rupel’s slightly alkaline 
at Viviez, in the south of France. pH balance, Prayon, in August 1987, opted 

The transfer of production from Viviez to to carefully measure and control emissions 
Auby was a.major element in the restruc- rather than to apply an offsetting acidic 
turing plan pursued by VM as a means of compound that could have endangered the 
cutting losses. In addition, the company ecology of the Rupel. | 
installed an 850-ton-per-day, zinc ore roast- Mineral Fuels.—Coal.—In 1987, the Bel- 
ing plant at Balen allowing greater intake gian Government accepted the recommen- 
flexibility and cost efficiency. dation of the Gheyselnick report. This re- 
Manganese.—Belgische |= Vennootschap port evaluated the operating losses of the 

voor Mangaanproduktie (BVM), Belgium’s coal mining sector of the economy and 
manganese alloy producer, restarted pro- determined the funds needed to sustain the 
duction from one of its three furnaces atthe industry during 1987-96. In broad terms, the 
end of April 1987. Closure of the facilities in plan called for the reduction of operating 
1986 was the result of weakened demand for losses to $98 million per year by 1996, as 
manganese alloys. Average annual output opposed to annual operating losses in 1987 
of 55,000 tons was reduced by 33%. | of $392 million. In addition, Government 

In 1987, production was expected to subsidization of the coal industry would be 
amount to 40% to 70% of capacity. Total reduced from $220 million to $103.5 million 
capacity of the three furnaces is 160,000 over the next 10 years. Moreover, total 
tons per year. Reportedly, operations re- employment in the coal mining sector was 
sumed in response to a depletion of stocks to be reduced from 17,200 in 1987 to 9,000 in 
rather than to any improvement in the 1991. Finally, the amount of coal produced 
manganese alloys market. by Kempense Steenkolenmijnen (KS) would 

_ Titanium.—NL Chemicals SA, owned by _ be reduced to 3.2 million tons in 1996, one- 
NL Industries Inc., was to have invested half the 1986 output. 
$57.3 million in a titanium pigment plant at Specific implementation of the Gheysel- 
Langerbrugge, near Ghent. The new plant, nick recommendations in 1987 entailed the 
expected to come on-line by the end of 1989, closure of the Waterschei and Eiden Mines 
will use the chlorine process as opposed to in September and December 1987, respec- 
the sulfate process utilized by the facility it tively, and the planned shutdown of the 
was intended to replace. The chlorine pro- Winterschlag Mine by July 1988. All three 
cess was expected to reduce the SO. emis- facilities compose the eastern half of the 
sions of the plant by 90%. Kempen Coalfield in the Province of Lim- 

Industrial Minerals.—Société Chimique burg. The decision to curtail production was 
Prayon-Rupel SA (Prayon) invested $5.3 based on the assessment that continued 
million in a new gypsum disposal system at output of 6 million tons per year at the 
its Ruisbroek, Puurs, facility, about 1,200 Kempen Coalfield would result in losses of 
kilometers south of Antwerp. The system $400 million per year. 
carries gypsum slurry neutralized with An immediate effect of the closures was a 
chalk at Ruisbroek via a pumping unit and month-long strike by 18,500 miners, who 
a high-density pipeline across the Rupel protested the planned cut of 8,200 jobs. The 
River and discharges into a large excavated walkout quickly spread from the three 
clay pit at Rumst, 600 kilometers southeast mines affected to all pits within Belgium, 
of the plant. Because the pit rim is pitched, bringing mine output to a standstill during 
one level of diking was installed south of the month of March. | 
Rumst at a cost of $500,000. Also, it was Natural Gas.—In June 1987, the lique- 
determined that two additional levels of fied natural gas terminal at Zeebrugge 
diking would be required to enable these commenced operations, receiving Algerian 
pits to be used for at least 7 years. gas. Distrigaz, the gas importer and distrib- 

Environmental considerations were the utor owned 50% by the Belgian Govern- 
major determinants of the slurry discharge ment, extended its existing agreement with 
method selected. The method itself entails Algeria to purchase 3 billion cubic meters of



122 | MINERALS YEARBOOK, 1987 | 

natural gas at a price of $3.19 per million pany, Finaneste. The new enterprise plan- 
British thermal unit (Btu). The contract ned to construct a steamcracker with an — 
between the two parties expires in the year annual capacity of 450,000 tons of ethylene 
2002, on the left bank of the Schelde River in 

Meanwhile, an undersea pipeline schedul- Antwerp. In addition, Finaneste took over 
ed to be built by Norway in 1993, will run Petrofina’s two existing steamcrackers and 
1,000 kilometers between the North Seaand auxiliary plants at Antwerp. a 
Zeebrugge. The pipeline is slated to carry to It was expected that. these investments 
Belgium 2 billion cubic meters of natural would increase Finaneste’s annual ethylene 
gas from the Troll and Sleipner Fields in production capacity from 550,000 tons to 
the northern sector of the North Sea. one million tons. The gain in output, cou- 

Nuclear Power.—Belgium’s seven nuclear pled with Finaneste’s proximity to refin- 
reactors operated at or near full capacity. eries and Europe’s main pipelines, was ex- 
The units, pressurized water reactors with pected to provide a highly efficient supply 

| double containment structures, accounted and distribution system. | 
| for 68% of electricity production in 1987, In a second deal, Petrofina and British | 

compared with 66.7% in 1986. This share is Petroleum Co. (BP) agreed in principle that 
among the highest for member countries of Petrofina would buy from BP its 50% share 
the International Energy Agency. in the Sibp S.A. refinery in Antwerp, the 
Petroleum.—In June 1987, PetrofinaS.A., largest in Belgium. With this acquisition 

the Belgian energy concern, and Neste Oy, Petrofina would center its continental Euro- 
the Finnish oil and chemicals corporation, pean refining and petrochemical activities 
reportedly invested $354.6 million and in Antwerp. 
$190.9 million, respectively, in a new com- | 

LUXEMBOURG : 

In 1987, Luxembourg’s economy enjoyed In the first half of 1987, Arbed S.A., 
GNP growth of 2.5%, low unemployment of Luxembourg’s only steel producer, incurred 
about 1.5%, and negligible inflation. Within a first-half loss of $46.3 million, compared 

this milieu, minerals and metals accounted with a net profit of $21.9 million during the 
for a significant portion of Luxembourg’s same period the year before. The drop | 
foreign trade. Measured in terms of value, resulted from a 10% reduction in rolled- 
metals composed about 15% of imports; oil product deliveries and an erosion of 15% in 
products approximately 9%; coal and coke prices. Consequently, the company operated 
nearly 4%; and unrefined minerals, about at 70% to 75% of its capacity. — 
4% of total imports. Metals also amounted In response to the adverse market condi- 
to 4% of exports. EEC and European Free tions, Arbed undertook a program designed 
Trade Association countries provided more to pare down production costs $55 to $82 
than 90% of imports and took about 80% of million under 1986 levels. Specifically, the 
exports. company reduced its labor force by more 

Despite corporate tax cuts of approxi- than 700 people and shut down a blast 
mately 2% of the GNP and concomitant furnace at its Esch Beval works in southern 
increases of 4% in capital formation and Luxembourg. Moreover, in an attempt to 

2.5% in industrial production, raw steel sustain sales revenues, the company sought 
production fell 10.9% from that of 1986, to raise prices on those steel products tied to 
causing Luxembourg’s ranking to fall from the falling value of the U.S. dollar, thereby 
30th to 32d among the world’s steel produc- offsetting losses on its dollar-denominated 
ing nations in 1987. Correspondingly, steel exports. Simultaneously, Arbed’s coated- 
production as a percent of the GNP fell sheet subsidiary Galvalange began market- 
from just over 11% in 1986 to 9.9% in 1987. ing a new coated product, Alugal. Composed 

Several factors were responsible for the of cold-rolled sheet coated with an alumi- 
decline in steel output. They included a num alloy of low silicon content, Alugal is 
worldwide drop in steel demand, a reduc-_ especially useful in high-temperature appli- 
tion in exports resulting from the falling cations in the automotive industry, furnace 
U.S. dollar, imports from developing coun- construction, and domestic electrical appli- 
tries at dumping prices, the risks attendant ances. 
to the market liberalization set forth by the The aforementioned drop in steel output 
EEC Commission, and the inability of com- resulted in a 9% decline in coal consump- 
panies and EEC nations to coordinate ca- tion. Luxembourg’s coal demand is strongly 
pacity reductions. linked to its steel industry, which takes
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more than 80% of the coal imported. France provided the other 15%. Reliance on 
Luxembourg has neither indigenous coal these two. natural gas suppliers was 

and petroleum resources nor any oil refin- supposed to be reduced, however, because 
eries. In 1987, nearly 90% of oil products the Government was negotiating several 
was imported from Belgium, with the re- new contracts with other parties. 
mainder supplied by other European na- _ . 
tions. In addition, 85% of Luxembourg’s _ physical scientist, Division of International Minerals. 
natural gas was imported from Belgium by pew eer _ necessary, Values pave been converted frum 
Société de Transporte de Gaz (Soteg), jointly Begian fTancs (BF) to U.S. dollars at the rate 
owned by the state and the private sector. 

, Table 4.—Luxembourg: Production of mineral commodities’ 

. (Thousand metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 1986” 1987* 

Cement, hydraulic___________.________ 353 340 295 ©300 3310 
Gypsum and anhydrite, crude® ________tons__ 400 3450 400 420 540 
Iron and steel: Metal: | 
Pig iron (including blast furnace ferroalloys) _ _ 2,316 2,768 F €2 880 2,652 32.305 

teel: 
Crude______-_-_------------- 3,294 8,987 8,945 3,705 33,301 
Semimanufactures_______________ 2,828 3,550 3,878 3,770 3,800 

Phosphates: Thomas slag, gross weight _______ 586 728 701 650 700 
Sand and gravel: 

Foundry sand____.__....._._____tons__ __ 2,000 1,500 €2,000 2,000 
_ Other sand except glass sand 

thousand cubic meters__ 708 140 570 ©500 500 
Gravel ___.__-___________.~—_do____ 129 135 80 61 70 

Stone: . 
Construction: 

Crushed ________________do____ 185 96 461 450 450 
Dimension: 
~  Roughcut __________.—do____ 12 8 _— 5 6 

Facing. _______-_ square meters__ 598 560 245 ©250 300 
Finished ________ cubic meters__ 623 729 800 °750 730 

Flagstone: 
Polished __.____— square meters... S11, 775 1,260 1,694 ©1,500 1,600 
Rough... _.__.________tons__ 299 209 1,830 “1,000 850 

Slate slabs ___ _____ thousand pieces__ 834 646 683 €700 750 
Industrial: 

Dolomite... ..___________-_- 330 350 — £100 200 
Quartzite.._.__________________ 20 25 q 10 15 

®Estimated. Preliminary. "Revised. 
1Table includes data available through June 24, 1988. 
2In addition to the commodities listed, refractory clays and manufactured phosphatic fertilizers other than Thomas 

slag are produced, but data are not published, and information is inadequate to make reliable estimates of output levels. 
Reported figure.





The Mi just e Mineral Industry of 
: ‘ B e e . - 

olivia 

| By Pablo Velasco’ | 

The mining sector historically has been prices for Bolivia’s hydrocarbons and min- 
- the backbone of Bolivia’s economic develop- eral exports, as well as the restructuring of 

ment and remains a major source of foreign several state-owned enterprises, led to | 
exchange, tax revenues, and employment. large-scale reduction of personnel in both : 
Tin has been the country’s most important the public and private sectors. Unemploy- | 
mineral, providing more than 90% of the ment averaged 20% during 1987. 
total nonfuel mineral export sales, with The Government’s economic reactivation 
antimony, gold, lead, silver, tungsten, and program, announced in July 1987, aimed to 
zinc being the other important nonfuel reform the banking system, promote ex- 
minerals. | ports, and create a climate more favorable 

The year 1987 was a difficult one in the _ to foreign investors. Nevertheless, as of late 
| long history of Bolivia’s mining industry. 1987 many of its proposals had yet to be 

_ The real value of mine production was at its implemented. Internal structural problems 
_ lowest level in 9 years, and employment fell such as high transportation and credit costs 

drastically. continued to inhibit recovery and economic 
| In a historic change, the state mining expansion. 

corporation, Corporacién Minera de Bolivia Bolivia remained dependent on natural | 
(COMIBOL) was decentralized by Supreme gas exports to Argentina for a large portion 
Decree No. 21377. Today COMIBOL oper- of its total export earnings. Hydrocarbons 
ates as a holding company with five autono- and nonfuel mineral exports accounted for _ 
mous subsidiary mining companies andtwo 81% of the total export value. In 1987, the | 
autonomous smelter enterprises. This reor- hydrocarbons sector contributed 44% of to- 
ganization replaced the former inefficient tal exports; nonfuel minerals, 37%; and 
centralized administrative system that had agriculture and others, 19%. 
directed and controlled more than 21 min- | Government Policies and Programs.— : 
ing companies and 11 service subsidiaries. The policy of the present Government is to 

Tin has become a commodity of reduced create an environment in which individuals 
_ significance in the national economy, which and private companies are free to search for 

it had dominated since 1900. However, at new ore deposits, to invest in them, and to 
yearend there was an indication that the tin benefit from the effort and capital expend- 
crisis, caused by a sharp drop in prices,was ed. New tax laws that support this policy 
over, and the mineral industry was stabiliz- are equitable for the investor, labor, and the 
ed with prospects of a modest recovery in country. 
1988 and years ahead. The restructured COMIBOL, as a holding 

The Bolivian economy expanded slightly company, is headed by a general board of 
in 1987 after 5 consecutive years of decline. directors that includes a president, two 
Preliminary estimates indicate that the board members appointed by the President 
growth was slightly more than 2.0% rela- of Bolivia, and one board member appointed 
tive to that of 1986. Rigorous economic by the Miner’s Union Federation (FSTMB). 

measures imposed in mid-1985 succeeded The general board of directors appoints 
in curbing hyperinflation and stabilizing COMIBOL’s general manager and those of 
the currency. However, low world market the subsidiary companies. The board of 

| 125
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| directors approves COMIBOL’s budget, de- created with their own boards of directors 
lineates company policies, and approvesand and management were (1) the Complejo 
supervises the leasing contracts of the com- Metalirgico de Vinto (the Vinto metal- | 
pany’s mining properties. lurgical complex), formerly Empresa Na- | 

The five subsidiary mining companies cional de Fundiciones, in charge of one 
under direct supervision of COMIBOL are antimony and two tin smelters at Vinto 
Cia. Minera de Oruro (Oruro Mining Co.) near Oruro City; and the Complejo Metaltur- 
responsible for the San José tin-silver mine, gico de Karachipampa (the Karachipampa 
Huanuni tin mine, Bolivar tin-zinc silver metallurgical complex), which will be in | 
mine, Maria Luisa tin mine, and Poopé tin charge of the Karachipampa lead-silver-zinc 
mine; Cia. Minera de La Paz (La Paz Mining smelter in the Potosi Department. 
Co.) responsible for the Caracoles tin mine; COMIBOL was authorized by the Govern- | 
Cia. Minera de Potosi (Potosi Mining Co.) ment to lease some of its mining properties 
responsible for the Unificada-del Cerro Rico to cooperatives composed chiefly of former 
de Potosi tin-silver mine and the La Palca_ workers of the company. The cooperatives 
tin fuming plant; Cia. Minera Quechisla will pay COMIBOL a rent of at least 1% of 
(the Quechisla Mining Co.) responsible for the net value of the minerals produced, and 

| the San Vicente zinc-silver mine, Chocaya the lease contract will be for a minimum of 
tin mine, Tasna bismuth-gold mine, Tatasi 5 years and up to a maximum of 10 years. 
lead-zinc-silver mine (it also will be in COMIBOL was authorized to rent the Cata- 

charge of the hydroelectric plant of Rio vi tin mine, the Colquiri tin mine, the 
| Yura and the Pulacayo mining equipment Colquechaca tin-silver mine, the Japo tin 

- factory); and Cia. Minera del Oriente (the mine, the Santa Fé tin mine, the Morococa- 
Eastern Mining Co.) responsible for the la tin mine, the Viloco tin mine, and the 
Mutdan iron-manganese mine. Machacamarca beneficiation plant. 

The two subsidiary smelting companies 

| PRODUCTION | 

In 1987, the Bolivian mining industry showed COMIBOL with a sharp decline of . 
experienced a profound structural change. 91% to 384 tons compared with that-of 1986, 

| The regulations implemented by the Gov- the lowest output ever registered by this : 
ernment after the collapse of the tin market state-owned corporation. This compares > 
in October 1985 were directed toward the with COMIBOL’s record high tin output of 
reestablishment of the mining industry toa 33,740 tons in 1977. In 1987, COMIBOL’s 
higher level of competency within the con- output of tin represented only 5% of the 

| text of a free economy without subsidies, total. The medium-size mines accounted for 
but with some financial and foreign ex- 28%, and the small-size mining sector and 

change constraints. After 5 years ofeconom- cooperatives accounted for 67% of the total. 
ic recession in the country, a new expansion Other important mineral commodities 

cycle appeared to have begun. The volume produced in 1987 included silver, which 
of mining output increased by 25% in 1987 emerged as the country’s second most im- 
compared with that of 1986. The reacti- portant mineral with an increase of 47%, 
vation program produced more diversifica- followed by lead, 190%; zinc, 17%; and gold | 
tion in the mining sector with increased 261%. The expansion in gold production 
output of precious metals. The medium-size was due to a decrease in illegal sales to 
mining sector was the major factor in this neighboring countries, to better prices off- 
improvement. In contrast, COMIBOL’s pro-_ ered by the Banco Minero de Bolivia (BA- 
duction fell by about 59% compared with MIN) and private buyers, and to a favorable 
that of 1986, owing to the closure of several exchange rate. The level of gold obtained by 
unprofitable tin mines during the first half the BAMIN agency was approximately 2.7 
of the year in accordance with the Govern- tons, which almost. equals the production 
ment’s rehabilitation guidelines. capacity of the country. 

Tin production by sectors during 1987
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Table 1.—Bolivia: Production of mineral commodities 

(Metric tons unless otherwise specified) 

NE 
Commodity? 1983 1984 1985 1986” 1987P 

METALS? 

naw Antimony: 
Mine output, Sb content _________---~—- 9,951 9,281 - 8,925 10,243 10,635 

Metal _____-_--_--------~------- *4,192 *861 762 1,171 1,728 
Arsenic, mine output, arsenic trioxide, arsenic 
sulfide____._._________~----_---~--- 107 144 361 241 132 

Beryllium: Beryl concentrate: 
ross weight _________-__----~-—----- a -- -- - _— 42 

Be Ocontent __________----~+~----- -- -- _- _- 3 

Bismuth, mine output, Bi content________—-- 6 3 159 45 1 

Cadmium, mine output, Cd content* ________- 143 124 104 36 15 

Copper, mine output, Cu content ___--_~---- 1,982 1,610 1,665 338 9 

Gold, mine output, Au content ___ troy ounces__ 49,217 40,827 £30,000 24,531 88,585 

Iron ore: , 
Gross weight® _________----------- 10,939 256 __ 17 11 
Fe content_________--~------~--~-+-- 7,001 4 __ 11 7 

Lead: 
Mine output, Pb content _______---~---- 11,8388 7,448 6,242 3,121 9,043 

Metal including alloys _______----~---- 301 185 231 182 201 

Manganese ore:® 
Gross weight® ________-_-----~------ 61 __ __ (7) __ 

Mn content ___.______~------------ 28 __ __ (7) _— 

Silver, mine output, Ag content 
Tin thousand troy ounces_ _ 6,025 4,560 3,580 3,058 4,508 

Mine output, Sn content __-__-_~------ 25,278 19,911 16,186 10,479 8,128 

Metal, smelter _-.___-___---------- 14,164 15,842 12,859 7,673 2,610 

Tungsten, mine output, W content ______—_~- 2,449 1,893 1,643 1,095 638 

Zinc, mine output, Zn content _____-_-—----- 47,132 37,770 37,110 33,472 39,122 

INDUSTRIAL MINERALS 

Barite __________~__--------~+------ 516 984 1,282 129 1,337 

Calcite. _______---_--------------- 165 “150 23 300 600 

Cement, hydraulic. _______-_------~---- 327,300 285,600 379,500 295,200 396,017 

| Gypsum, crude® ______-__~-_--------- 750 700 700 ™700 700 

Salt® _-§ ____ _-_____------------+---- 10,000 10,000 10,000 10,000 10,000 

Sulfur ___________-~--_------~------- 3,010 1,878 2,741 4,730 8,746 

MINERAL FUELS AND RELATED MATERIALS 

Gas, natural: 
Gross___._—___——-~- million cubic feet__ 178,059 173,206 164,118 | 160,858 161,197 

Marketable _____________----do__-~_~- 78,652 78,047 78,255 78,161 74,879 

Natural gas liquids: 
Natural gasoline . 

thousand 42-gallon barrels_ _ 728 601 593 540 514 

Liquefied petroleum gas ___—————-—do_-~- 509 1,136 1,460 1,406 2,097 

Petroleum: 
Crude _____________------~-do__~- 8,100 7,621 7,245 6,956 6,890 

lee 

Refinery products: 
Gasoline ______________-—-do__~- 2,917 2,728 2,784 2,988 3,318 

Jet fuel ____§____________~-do___- 569 548 573 587 547 

Kerosene______________~-do__~-~- 647 653 578 358 360 

Distillate fuel oil] __________-do__~_- 1,544 1,496 1,489 1,958 2,108 

Residual fuel oi] ___.______—-do__~_- 928 727 535 474 222 

Lubricants. ___________.—-do___- 115 74 67 107 107 

Liquefied petroleum gas_ — —— — — —do__—- 475 1,712 1,788 542 473 

Unspecified _____.____-_---do___- 550 20 12 66 73 

Refinery losses®__________--do_—-~- 66 87 8 5 348 

Total _____________—-do__~_- 7,811 8,045 7,834 7,085 7,556 

nn nnn nnn UUdtdEEEEEE EEE 

€Rstimated. Preliminary. ‘Revised. 
1T able includes data available through June 1988. 
2In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, crushed and 

broken stone, and dimension stone) are produced, but available information is inadequate to make reliable estimates of 

output levels. 
3Unless otherwise specified, data represent actual production by Corporacién Minera de Bolivia (COMIBOL) and small- 

and medium-size mines. 
4Cadmium contained in zinc concentrates produced by COMIBOL. (Cadmium is not recovered in elemental form in 

Bolivia.) , 
5Small- and medium-size mines output sales to Banco Minero de Bolivia (BAMIN) and COMIBOL exports (small- and 

medium-size mines cannot legally export gold). 

6Data represent exports and are regarded as being equal to production. 

7Reported as zero. 
Refinery fuel not reported separately, if at all, in recorded data.



128 MINERALS YEARBOOK, 1987 

- TRADE - | 

| Total exports decreased by 15% compared ed in volume 278% and increased in value 
with that of 1986, due primarily to decreas- 366%. Lead decreased in volume 42% and 
ed revenues from minerals and hydrocar- decreased in value 15%, silver decreased in 
bon sales. Foreign exchange reserves volume 3.4% but increased in value 22.1%, 
dropped substantially in 1987, due in part to tungsten decreased in volume 19% and 
Argentina’s delayed payments for natural decreased in value 23%, and zinc increased 
gas purchases. Hydrocarbon sales to Argen- in volume 11% and increased in value 17%. . 
tina, which accounted for more than one- The European Economic Community ac- 
half of Bolivia’s total legal exports, dropped counted for 53% of the total export value of 
by 30% compared with that of 1986. Total mining and metallurgical products and the 
exports were estimated at $562 million? United States, 27%. The remaining 20% 
compared with $665 million in 1986. Non- was distributed among the European Free : 

: fuel mineral export revenues increased 5% Trade Association, the Council for Mutual | 
compared with those of 1986 to $207 million Economic Assistance, Asia, the Andean 
or 37% of the total exports. Natural gascon- Pact, the Latin American Integration Asso- 
tributed 44% or $249 million of the coun- ciation, and others. | | 
try’s total export value, exceeding the non- Officially registered imports in 1987 to- 
fuel mineral export revenue for the fifth taled $776 million, an increase of 9% com- a 
consecutive year. Tin, traditionally Boliv- pared with that of 1986. Total exports to the | 
ia’s main export, totaled 10,105 tons valued United States declined 11% compared with | 
at $69 million, a decrease of nearly 40% in that of 1986 to $113 million, while imports | 
volume and 34% in value relative to that of from the United States increased 26% over _ 
1986. those of 1986 to $139 million. New currency | 
Compared with that of 1986, exports of was issued at the end of 1986. | 

other nonfuel minerals such as gold increas- a | | | 

| Table 2.—Bolivia: Exports of mineral commodities! : 
(Metric tons unless otherwise specified) 

Commodity 1986 1987 _—-—~Principal destinations, 

Antimony: . 
Ore and concentrate _____________------_-_-~_ 7,308 10,761 NA. 
Trioxides —___________-~_~-____-~-~~-~-_--__ 652 683 All to United Kingdom. 
Metal including alloys: / 

Regulus... 5 --§ 50 652 Brazil 441; Spain 115; 
Colombia 48. . 

Allforms ______________~_-___-_~_---~--- 469 388 United Kingdom 253; 
Brazil 135. 

Arsenic: Trioxides and other compounds ______§_§_§_______ 241 132 NA. 
Barite and witherite ___________________________ 129 1,337 NA. 
Beryllium: Ore and concentrate ____.§_-$_______._______ _- 42 NA. 
Bismuth: Ore and concentrate _. $$$ _-___ 45 _— 
Copper: Oreand concentrate ———————-~-~--~-~~----~— 568 7 NA. 

Ore andconcentrate________________ troy ounces___ 7,969 39,429. NA. 
Metal including alloys, unwrought and partly wrought __ __ 11,638 44,040 NA. 

Iron and steel: Iron ore and concentrate ____._§__________ 11 7 NA. 

“Ore and concentrate ~ oe 12,886 7,436 NA. 
Metal including alloys ______..._______________ _- 8 All to Panama. 
Manganese: Ore and concentrate ____..§_§__.___________ 28 __ 
Silver: Ore and concentrate______. thousand troy ounces__ 5,055 4,884 NA. 
Sodium compounds, n.e.s.: Carbonate, natural_____§_§______ _— 20 NA. 

Sulfur, all forms — — —-—------~--------~-------- 4,730 8,746 NA. 

Ore and concentrate _________________________ 8,618 8,255 NA. 
Ash and residue containing tin. _________ _ kilograms_ _ 330 _— 
Metal including alloys, all forms $$ ~§.§ _-______§____ 8,609 2,096 Colombia 409; Chile 

208; United States 

Tungsten: Ore and concentrate________..___________ 1,504 1,220 NA. | 
Zinc: Ore and concentrate___§ $$ _-§_-___~_§__ 35,572 39,639 NA. 

FRevised. NA Not available. 

‘Table prepared by H. D. Willis. Table includes partial provisional export data. Import data for 1985-87 were not 
available at the time of publication.
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Table 3.—Bolivia: Imports of mineral commodities’ 

(Metric tons unless otherwise specified) 

Sources, 1984 

Commodity 1983 1984 : ~ 

United Other (principal) 

METALS | 

Aluminum: 
Oxides and hydroxides 

j value, thousands_ — $39 $24 $8 West Germany $12; Peru $2. 

Metal including alloys: 
Unwrought_ —-~---------- 459 50 __ All from Brazil. 

Semimanufactures ————-—--—-- 871 347 4 Brazil 209; Argentina 79; France 31. 

Chromium: Oxides and hydroxides — ~~~ -- 1 _. All from West Germany. 

Cobalt: Oxides and hydroxides 
value, thousands_ — $3 $1 __ All from Argentina. 

Copper: Metal including alloys: 
nwrought ______-_—--do___- $3 $5 $2 Japan $3. 

Semimanufactures__—--—------ 392 270 6 Peru 149; Brazil 55; West Germany 

Iron and steel: Metal: 
Scrap__------------------ 

11 -- 

Pig iron, cast iron, related mate- 
rials ~.__.__-_----------- 401 112 __ Argentina 106; Brazil 6. 

Ferroalloys: : . ; 

Ferromanganese —-——--—----- 89 126 __ Brazil 93; Belgium-Luxembourg 33. 

Unspecified ___---------- 1,271 250 __ USSR. 205; Brazil 29; West Ger- 
many 16. 

Steel, primary forms. ——----—---- 338 81 __ Japan 77; Argentina 4. 

Semimanufactures: 
Bars, rods, angles, shapes, sections 15,581 16,097 | 90 Argentine oa ; Brazil 5,751; 

Universals, plates, sheets — —--~ 17,332 8,626 463 Brazil 3,971; Japan 2,652; Chile 598. 

Hoop and strip_ — — .-------- 280 163 ) Brazil 96; West Germany 67. 

Rails and accessories _ — — — -~--— 2,309 80 __ United Kingdom 41; Japan 21; 
France 14. 

Wire_______.--~-------- 352 1,079 115 Argentina 477; Brazil 150; Chile 128. 

Tubes, pipes, fittings _ _ ------ 20,420 16,318 632 Argentina 7,412; Japan 4,310; Brazil 

Castings and forgings, rough - - — 1,660 1,106 4 Peru om U.S.S.R. 168; United King- 
om 53. 

Lead: 
Oxides ______------------- -- 3 __ All from Peru. 

Metal including alloys: 
Unwrought___—---—------- 1 10 5 Peru5d. 

Semimanufactures 
value, thousands_ — $2 $2 — All from West Germany. 

Magnesium: Metal including alloys, 

semimanufactures_ —————-—-—----- 
1 __ 

Mercury __——---—_ value, thousands_ — $4 $1 $1 

Molybdenum: Metal including alloys, all 

forms _____-~--------d0_--- $3 $1 _. All from Belgium-Luxembourg. 

Nickel: Metal including alloys, semi- 

manufactures ____—__---—-do__-- $33 $1 __ All from Argentina. 

Platinum-group metals: Metals including 

alloys, unwrought and partly wrought . 
do___~— _- $1 __ All from West Germany. 

Rare-earth metals including alloys, all 

forms ______----—---------- 12 _- 

Silver: Metal including alloys, unwrought 

and partly wrought 
value, thousands_ — _- $2 —_ Do. 

Tin: Metal including alloys, semimanu- 

factures _______-—-----do__-- 
-- $1 _. All from Panama. 

Titanium: Oxides_ ——-——--~------- 30 30 _- Finland 18; West Germany 7; Argen- 

tina 2. 

Tungsten: Metal including alloys, all 

forms ___—-—~— Value, thousands_ — $34 $43 _. All from Netherlands. 

Zinc: 
Ore and concentrate _ — — - - _do_—_- $1 __ 

Oxides ___~--------------- 
22 16 __ West Germany 13; Netherlands 2; 

Peru 1. 

Metal including alloys: 
Unwrought_ _--~--------- 710 117 __ Peru 96; Brazil 21. 

Semimanufactures — — —~----- 1 4 4 

Other: 
Oxides and hydroxides —-------- 28 113 _- Brazil 103; West Germany 9; Canada 

Ashes and residues 
value, thousands_ — __ $2 $2 

Base metals including alloys, all forms -- 1 __ All from Brazil. 

See footnotes at end of table.
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Table 3.—Bolivia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

. 
Sources, 1984 

Commodity 1983 1984 . 
United Other (principal) 

a 
me 

INDUSTRIAL MINERALS . | 
Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, 1 1 . ete -- ~~ —- : Grinding and polishing wheels and . stones _-_-_~__~__________ 39 41 1 Brazil 18; Peru 7; Norway 5. Asbestos, crude.__-___________ 690 704 -~ Brazil 448; Canada 253; France 2. Boron materials: ; Crude natural borates__________ 2 __ . Oxidesand acids _____________ 2 1 —— All from West Germany. . Cement_____-~ ~~~ _______ 7,871 5,087 244 Argentina 3,992; Chile 600; Brazil 
Chalk___-__-__~_ 2 10 1 Chile 9. Clays, crude___..__~_______ 704 247 86 Argentina 114; Brazil 45. Diamond: Gem, not set or strung 

value, thousands____ $4 _— 
Diatomite and other infusorial earth ___ 5 375 370 West Germany 5. Fertilizer materials: Manufactured: 

Ammonia _______~__ 34 21 —- Brazil 16; West Germany 5. Nitrogenous________________ 4,793 7,347 75 Netherlands 5,086; West Germany . 
1,283; Brazil 588. Phosphatic ________________ -- 802 -- Netherlands 470, Argentina 301; Bra- 

Potassic _-____________ 6 112 _~ Netherlands 111; Brazil 1. Unpecified and mixed__________ 158 5,916 5,900 Brazil 11; West Germany 4. Graphite, natural _._______ 13 3 — All from Brazil. Lime ~___-_____~_~_________ -- 178 _— Brazil 183; Chile 45. Magnesium compounds: Magnesite, crude 50 1 —~ All from Brazil. Nitrates, crude_____________ _- 15 _-— All from Chile. Phosphates, crude ______________ _ 2 — 
Pigments, mineral: Iron oxides and hy- 

droxides, processed ____________ 45 81 —. West Germany 52; Belgium-Luxem- 
bourg 12; Argentina 8. Precious and semiprecious stones other 

than diamond, synthetic 
value, thousands__ —- $4 _— All from France. Pyrite, unroasted_______________ —- 10 10 Salt and brine____ value, thousands__ $4. (Ct $1 _~ All from Panama. Sodium compounds, n.e.s.: 

Carbonate, manufactured________ 5,317 1,762 1,894 West Germany 363; Brazil 5. Sulfate, manufactured _____-___ 1,114 1,087 1 Peru er West Germany 361; Argen- 
tina 166. Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ 1,085 1,312 14 Brazil 1,251; Argentina 47. Worked__-___ _— 4 ~— All from Brazil. ' Gravel and crushed rock ________ 56 _- 

Quartz and quartzite.__________ 27 2 —- All from Argentina. 5 jBand other than metal-bearing ____ 140 56 14 Argentina 42. ulfur: 
Elemental: Colloidal, precipitated, 

sublimed ________________ 6 8 1 West Germany 5; Italy 1. Sulfuricacid-___________ 534 88 _- Chile 60; Brazil 22; West Germany 6. gale, steatite, soapstone, pyrophyllite __ 18 14 _ Brazil 10; West Germany 4. er: 
Crude______________ 43 37 — Brazil 32; Ecuador 5. Slag and dross, not metal-bearing _ __ 1 _— 
MINERAL FUELS AND RELATED 

MATERIALS 
Asphalt and bitumen, natural_______ 2,096 828 -- Brazil 484; Chile 344. Carbon black ---9_-§________ 2 11 5 Argentina 4; Brazil 2. Coal: All grades excluding briquets ___ _ 960 72 — All from Chile. Coke and semicoke._____________ 258 154 _- Argentina 86; Colombia 38; Brazil 20. Petroleum refinery products: 

Liquefied petroleum gas 
value, thousands__ _— $2 $2 Gasoline, motor_ _42-gallon barrels__ 102 68 17 Brazil 51. Mineral jelly and wax _____do____ 2,448 3,573 464 Argentina 2,983; West Germany 102. Kerosene and jet fuel 
value, thousands_ _ __ $5 $5 Distillate fuel oil _42-gallon barrels_ _ — 48,565 __ All from Brazil. Lubricants____________do____ 33,565 8,715 3,458 Brazil 3,591; Argentina 826. Residual fuel oil ________do____ 53 _- 

Bitumen and other residues _do___ _ 103 — 
Bituminous mixtures _____do____ 11,241 351 12 Brazil 327; Chile 12. 

’Table prepared by H. D. Willis. Import data for 1984 were the latest available at the time of publication. 2Less than 1/2 unit.
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COMMODITY REVIEW 

: | METALS ed to account for 70% of the foreign ex- 

D1: _ change derived from mineral exports. 
Antimony.—The Bolivian antimony pro- sg : 

duction was entirely by the private mining in ony gas been &1 of Dolivien tnivine Coon 

sector of which the medium-size mines pro- pared with silver and base metals gold 

duced 64% and the small-size mines, which ' ae 3 
includes the cooperatives, produced the re- proauen pes Been, according to overn- 

maining 36%. During 1987, Bolivia's anti: Gene) cold prod tie, font me 
mony mine production increased by 4% be. They he : th ion red but 0 tthe 
over that of 1986 to 10,635 tons. Empresa CUY@ 1 ody retlec lard. ree ut not the 
Minera Unificada S.A. (EMUSA), operating 2Ctual production total and to account 
the Chilcobija and Caracota Mines, is by far for the considerable quantities of gold that 
the largest producer of antimony concen- ®Fe regularly smuggled out of the country. 
trate, followed by Empresa Minera San Unofficial but more reliable estimates by 

Juan Ltda. and Empresa Minera Hermanos industry watchers place yearly output near 
Bernal S$.A., producer of antimony trioxide 20 tons (643,000 troy ounces). This puts the 
and antimony alloys at its Palala smelter in vane of gold’ Proauction in ne same range 
Tupiza, Potosi Department. , as the export value 0 other metais, 

In September 1987, Laurel Industries of aproximately $207 million. 
Cleveland, Ohio, the United States, made a Based on gold sold to BAMIN, the Minis- 
tentative proposal to the Bolivian Govern- try of Mines and Metallurgy reported that 

ment to construct an antimony trioxide Bolivia’s total gold production in 1987 was 

smelter in Bolivia provided that there was 88,585 troy ounces, an increase of 277% 
an assured market for the output and two compared with that of 1986. The principal 
older antimony smelters in the country, source of gold production in Bolivia contin- 

which reportedly were operating below ca-_ ued to be 78 gold mining cooperatives oper- 

pacity. However, Laurel asserted that the ating in the goldfields of Guanay, Huayti, 
quality of these plants’ output did not meet Mapiri, Teoponte, and Tipuani (north of the 
Laurel’s requirements. — . city of La Paz), which accounted for 82% of 
Laurel was considering an association total production. The medium-size mining 

with EMUSA on this project. Bolivia has sector contributed 18% of the total output. 
sufficient antimony reserves to supply the [pn this sector, Inti Raymi S.A. has become | 

planned processing plant. the largest private gold producer in Bolivia 
In 1987, the prices for clean antimony with its open pit operation at La Joya near 

concentrates and antimony ore were on the ithe city of Oruro. In 1987, Inti Raymi 

rise. Consumers were reporting a lack of oquced 15,458 troy ounces of gold or 98% 
clean concentrates below $19 per ton, with of the medium-size mining sector’s produc- 

some businesses booked as high as $19.7 . . | 

for good Bolivian antimony. Bolivian lumpy Con, aesroved & loan Private Inv oe 
| 208 of eS one had been sone : $1 ‘ duction level to 4,000 tons of ore per day, 

eo ‘eore n hil the near future which should bring the project into a world 
crease 1n ! wa en. ts lass mine category, a first for a hard-rock 

Chinese antimony, with its minimum 30 c ar aa 
parts per million mercury and selenium gold mine in Bolivia. . oa. 
: . . Lead, Silver, and Zinc.—Production of all 
impurity content, continues to trade at deep three commodities was up substantially 

discounts to Bolivian and South African . bstantiall 

origin ores, although the Chinese are cur- compared with that of 1986. Lead ore and 

rently trying to push up the price for their Seat an toe and zine was up toe 
it trates to about $15 per ‘Sliver w o, Ww Life. 

best-quality concentra $19 Per Metallic lead, including alloys, output in 
Gold.—For many years prior to 1988, creased 10% compared with that of 1986. 

mining had been the principal contributor The medium-size mines sector was the dom- 

to Bolivian exports. Since then, oil and gas inant lead, silver, and zinc producer with its 

have edged mining into second place ac- mines producing em o the read, 52% of 

cording to official figures. Within the min- the.silver, an @ of the zinc. major 

ing field, tin has long been considered king, producers were Cia. Minera del Sur S.A. 

although gold, lead, silver, tungsten, and (COMSUR), Cia. Quioma S.A., and Cia. Min- 

. zinc have made important contributions, era Tiahuanacu Ltda. Most of the rest of the 

and until its price collapsed, tin was believ- nonferrous output was by the small-size
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mines and cooperatives. COMSUR for an undisclosed amount. The 
COMIBOL, once the largest producer of sale of the Cerro Grande and Berenguela tin 

all commodities, fell to the last category mines and the Quioma lead and zinc mine 
with 11% of the lead output, 28% of silver, was completed in mid-August. Quioma was 
and 7% of zinc. , reopened in January 1987 after a shutdown 

An invitation issued in 1987 to prospec- of several months in 1986, but operations at 
tive partners in Bolivia’s much troubled Berenguela remained suspended. 
Karachipampa lead-silver smelter failed to | Tin.—National tin output declined 22.4% 
elicit any interest from smelters overseas. from that of 1986 to about 8,000 tons, and 
Despite the positive results of a feasibility COMIBOL production of tin barely reached | 
study by Federal Republic of Germany con- 384 tons, the lowest output of tin in the past 
sultants (Stolberg Consulting Engineers) 35years. | | 
and despite a vote of confidence from the The collapse of the International Tin 
Federal Republic of Germany Government Council price support has virtually disinte- 
itself in the form of a $15 millon loan, there grated an industry that in the past earned 
appears to be little belief in industry circles much of the country’s foreign exchange 
that the plant can indeed operate econom- revenue. The new leader in tin production 
ically. The Karachipampa smelter was _ in Bolivia was the medium-size mining sec- 
opened officially in 1984 but operated only tor with 68% of the total production. In 

| sporadically due to technical problems and second place were the small-size mines and 
a shortage of concentrate feed. The plant cooperatives with 27%, while COMIBOL 
requires some 51,000 tons per year of lead- accounted for the remaining 5%. The de- 
silver concentrates to produce the planned cline of tin production in Bolivia was due to : 
22,000 tons per year of 99.98% refined lead the continued depressed prices for tin in the 
and 196 tons per year of 99.92% silver. international market. This resulted in the | 
Hopes for a startup of the smelter seemed closure of several unprofitable tin mines 
to fade at yearend, when mining officials within COMIBOL and in the private sector. 
recommended that legal proceedings be There have also been serious labor conflicts 
brought against those responsible for giving as a result of the massive layoffs. Bolivia’s 
the Karachipampa smelter the construction tin is derived from hard-rock underground 
approval. : mines, which is expensive compared with 

Within the country, a number of old alluvial tin dredging operations in other 
polymetallic deposits, mined in the past for parts of the world, such as Brazil, Indonsia, | 
their tin ores, have been developed to boost and Malaysia. | 
lead and silver output. Among these were COMIBOL/’s plans for increasing tin out- 
the San José and San Vicente Mines. COMI- put depend largely on the success of new 
BOL was also looking for mining partners investments and the rehabilitation of some 
for joint ventures of this kind. | tin and polymetallic mines during the re- 

During 1987, the number of medium-size structuring program announced in 1986 and 
mining companies that were members of put into effect in 1987. 
the Medium Miners National Association COMIBOL was divided into the Mining 
decreased from 24 to 18 owing toshutdowns and Metallurgical Divisions with mining 
due to a depressed economic situation. Only companies placed under five regional sub- 
one new mining company was admitted to sidiaries. With funds from the Bolivian 
the association, Empresa Minera Maragua Government and multilateral lending or- 
Ltda., another lead, silver, and zinc produc- ganizations, COMIBOL planned a short- 
er. term rehabilitation program for seven 

The International Finance Corp. (IFC) of mines and investment in reserve develop- 
the United States was investing $1.2 million ment and modernization of installations. By 
of a total of $4.5 million in a project to July 1987, the San José (tin-silver-lead), San 
recover silver from old mine dumps near Vicente (tin-silver-zinc), and Sante Fé (tin- 
the El Cerro Rico de Potosi. Low-cost heap _lead-silver) Mines were back in production 
leaching will be used by Cia. Minera Con- following rehabilitation of milling facilities 
cepcion S.A. an affiliate company of COM- and outlining of significant ore reserves. 
SUR. The project is expected to produce Also, the Caracoles group of tin mines— 
about 727,000 troy ounces of silver per year Argentina and Pacuni—were scheduled to 
for export. This will be the first IFC- be producing 37 tons per month of tin in 
approved investment in Bolivia since 1978. concentrates by December 1987. Most re- 
ASARCO Incorporated of the United cently Huanuni, the country’s richest hard- 

States sold its Bolivian mining interest to rock tin mine has been rehabilitated to
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process 1,000 tons per day of ore grading below that of 1986 to 240 tons of metal 
1.7% tin. content. During 1987, the International 

Initial output was scheduled to be 200 Mining Co. (IMCO) continued to be the 
tons per month of tin concentrate toexpand largest tungsten producer in the country, 
to 500 to 600 tons by December 1988 with an followed by Empresa Minera San José de 
average grade of 40% to 50% tin. One-half Berque, which has become an important | 
of the output was to go to the Vinto metal- tungsten producer in Bolivia with its Es- 
lurgical complex. The next stage of the moraca, Espafiola, La Argentina, and Pueb- 
program was to include the rehabilitation of lo Viejo Mines in Sud Chichas, Potosi De- 
the Colquiri Mine, with an investment of partment. - : 
$3.8 million. COMIBOL was to assist with oe : 
$1.4 million, $1.0 million in the form of a INDUSTRIAL MINERALS 

loan from th e World Bank and $1.4 million Industrial minerals have been tradition- : 
from the Vinto smelter in return for prom- ally of minor importance in Bolivia, al- 

ised future concentrate supply. The reha- though the need for them has increased 
bilitation plan for COMIBOL’s smelting OP- tremendously during the past 15 years be- 
erations at Vinto were approved in 1986. Gause of expanded markets. Bolivia has 
Annual losses were running at $1.5 million many undeveloped and various types of 

at the smelter, which has a combined capac- industrial mineral deposits, of which only a 
ity of 30,000 tons per year in its high- and few have been studied. Such industrial min- 
low-grade sections. The smelter has always raj deposits occur widely throughout the 
operated below capacity, and in 1986-87 country. It appears that Bolivia’s failure to 

| suffered from shortages of concentrate feed. develop such deposits as quickly as some of 
A Federal Republic of Germany consulting jt, neighbors, especially Argentina and 
firm was conducting a $10 million study to Chile, will limit its ability to take advantage 

reduce the smelter’s capacity in the high- of the opportunities. Bolivia, with huge 
| grade section to 6,000 tons per year and jJithium brine reserves at the Salar de 

| convert its fuel from oil to natural gas. [Uyuni, faces the same market dilemma as 
The low-gr: ade section would be closed in- the Peruvian saltpeter entrepreneurs did 
definitely. with iodine in 1874. | | 

Vinto has, during recent years, been un- Lithium and Potassium.—Bolivia’s op- 
| able to compete with foreign companies for tions for its enormous brine reserves, rich in 

concentrates, but now has $10 million avail-  jithium, boron, potassium, and magnesium, 
able plus quantities of tin metal stocks that have been reported in the technical litera- 
can be sold or traded for concentrates. At ture to have only one processing possi- 

yearend, the tin production from the coop- pility—solar pond production of a massive | 

eratives, now working the Siglo XX tin quantity of muriate, a smaller quantity of 
mine at Catavi in Bolivia, was reported to boric acid, and a tiny amount of lithium. 
have stabilized at about 400 tons per month. With the low evaporation rates prevalent at 
The cooperatives indicated that there were the 4,000-meter-high Salar de Uyuni and 

sufficient proven reserves to maintain this freight rates to the Pacific Ocean that are 
rate of output for 10 to 15 years. Present greater than the shipside price of potassium 

production is several times more than that chloride, it appears economical to develop 

achieved by COMIBOL (about 50 tons per these minerals. However, Bolivia has a 
month) during the months before COMI- small salt lake with heated surface brines 
BOL suspended operations. This is typical of containing 2.6 grams per liter of lithium 
the mines that COMIBOL has relinquished located within 30 kilometers of a geother- 
to cooperatives. mal source that is currently being deep 

Tungsten.—Bolivia’s production of tung- drilled with $13 million of Italian Govern- 
sten concentrates, heavily dependent on ment funding. Preliminary drilling indicat- 
international metal prices, declined by al- ed steam potentially clean enough for gen- 
most 42% compared with that of 1986 to 638 erator turbine use and adequate for use in 
tons of metal content. COMIBOL’s produc- multiple-stage vacuum evaporators. With 
tion dropped from 77 tons of metal content these energy sources, a low-cost lithium 
in 1986 to zero, because of the closure of all carbonate production plant could be in- 
mines due to severe ore depletion and high stalled promptly at this location. The cash- 
operating costs. Output of the medium-size flow generated by low-cost lithium sales 
mining sector decreased 30% compared could be used to fund development of the 
with that of 1986, and production by the large rich core of the Salar de Uyuni, where 

small-size mining sector declined by 48% __brines containing over 3 grams per liter of
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lithium can be processed. This salt marsh, by the Inter-American Development Bank’s 
with 5.5 millon tons of pana brine re- (IDB) loan of $69 million and the remainder 
serves, is 150 kilometers from two geother- by YPFB. 
mal sources and the same distance from Argentina continued to be Bolivia’s sole 
natural gas PP lawid if foreign customer for natural gas. In mal , 

ulfur.—A shortiall In worldwide sulfur rgentina paid cash for 40% of such im- 
supply is likely to develop over the next 5 to ports and issued trade credits, which were 

Lo cet the Lai Sows mabict Bil unued fr the remainder ta ion . tember , cash was paid for 0 | 
One of the more interesting applications for imports, although the orice received "for 

_ sulfur is as a direct-application fertilizer.In yatural gas was reduced by 11.5%. 
fact, Bolivia’s central location on the South Exports of natural gas to Argentina 

natant untae “pens uP a's Penal decreased 4.2% to 74.9 billion cubic feet, 
. . a . compared with those of 1986. Revenues | 

supp her on eneny pgricutturel munera’s, im- from natural gas exported to Argentina 
terial” su 1. potash, gypsum, t wente (es decreased 30.4% below that of 1986 to 

vere all bor vartous ee and: r ‘0. ° $248.6 million. The reduction in revenues 
pecially Doron, manganese, and zinc). _ was due to the price reduction agreement 7 

L made between Bolivia and Argentina in 
MINERAL FUELS September 1987, this price was $3.05 per 

Natural Gas.—Output of natural gas in- million British thermal units (Btu), 17.6% 
creased slightly from that of 1986. Yaci- lower than the price set from January to | 
mientos Petroliferos Fiscales Bolivianos December 1986, with an indexed price, bas- 
(YPFB) Rio Grande gasfield continued tobe ed on a mathematical formula, used until 
Bolivia’s largest natural gas producer, fol- the conclusion of the contract in 1992. 
lowed by Occidental Bolivian Inc.'s Porve- sens the natural g28 produced in Bolivia, : 
nir 1e1d. e production 0 A% was expo to Argentina, 6.0% was 

nal 0 ep oduct fo TPP conrad denial, S98 ra as fle 0 » jected into the gasfields, 3.4% was vented or 
: Cocidental and Tesoro Bolivia Petroleum flared, 4.4% was consumed as fuel by YPFB, 

. and the remainder was consumed in miscel- 
Bolivia’s domestic consumption of natural |gneous uses. . | 

| gas continued to be minimal at 9.7 billion Officials of the Ministry of Energy and 

cubic feet, 8.6% Of 7 mat of 1986. oss YPFB were preparing for a technical meet- | 
major en Noteeal Elo trical” Power Co ing to be held in Brazil in early 1988 to 
(ENDE) e hich use ‘| more ‘then 50% of the define volume, price, financing, and con- 

. al waie oti d th Bolivi struction procedures of a natural gas sales 
nation qustry ion, an © Ivian Ce- agreement to be presented at a meeting 

ey ces in domestic consump- between the two Governments to be held in 

tion of natural gas are expected upon com- len” Bolivia, sometime in July or August 

pletion of the new 457-kilometer, 10- to 34- ", . . . 
inch gas pipeline from Rio Grande, Santa Brazil expressed . verest al. buying in 
Cruz, to Huaynacota-Parotani, Cochabam- fr ” Bolivi 1¢ to be ° qi ur ts ee ee S t te 
ba. Construction of this gas pipeline started ‘TOM Olivia used in 1ts border ola 
. . Matto Grosso. A Petréleo Brasileiro S.A. 
in December 1986 by Protexa S.A. of Mexico ETROBRAS di 1 1 
and should be completed by December 1988, CPT ROBRAS) gas discovery and lower Hig 
Eighty-four percent of the pipeline was id fuel prices virtually closed the Sao 
constructed in 1987. This pipeline will be Paulo market for Bolivian natural gas. 
linked to an old 164-kilometer, 6- to 34-inch The idea of establishing an industrial 
pipeline from Cochabamba to Oruro and to center in Corumba, Brazil, was suggested by 
a 208-kilometer pipeline constructed in 1986 the U.S. Government, who reportedly ex- 
from Oruro to La Paz. The pipeline will pressed concern over the economic situation 

deliver 52 million cubic feet per day of of Bolivia. The proposed industrial complex 
natural gas in the Santa Cruz-Cochabamba in Corumba, now under study, would in- 
section, 24 million cubic feet in the Cocha- clude installation of a steel plant with an 
bamba-Oruro section, and 15 million cubic annual capacity of 1.8 million tons. It would 

feet in the Oruro-La Paz section. also pnetude 2 pertuiver Plant and two ther- 
The cost of the construction plus the moelectric plants, which would use Bolivian 

conversion of the old pipeline was estimated gas. 
at $98.6 million. The project was financed The U.S. Government suggestion report-
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edly received immediate support from the interested in the areas of Roboré and Tuca- 

IDB, which was prepared to help finance vaca (130 kilometers east of Santa Cruz). 

the industrial complex as long as it was Shell Exploration NV of the Netherlands 

built in Brazil and principally exported to was interested in the Bolivian Altiplano 

Bolivia. Preliminary studies suggest that and has presented a proposal to YPFB. 

cost, including the 600 kilometers of the Other companies that have expressed inter- 

pipeline from Santa Cruz, Bolivia, to Co- est in the Bolivian oil industry were Union 

rumba, Brazil, could total $1 billion. Bolivia Oil Co. of California, Amoco Petroleum Co., 

officials will propose building a pipeline to and Petro-Canada. Future entry of compa- 

provide Paraguay with natural gas in ex- nies as operating contractors will depend 

change for soybeans, cotton fiber, and beef. upon.a well-defined policy and contractual 
Paraguayan officials say there is high-level terms. 
interest in the project, which, if approved, During the year, YPFB ran 1,840 kilome- 
might be an offshoot of the existing gas ters of exploration seismic lines, 32% less 

pipeline between Camiri, Santa Cruz, to than in 1986, and conducted 24,000 meters 

Argentina. of drilling in 10 new exploratory oil wells, 

The Enron Corp., the largest natural gas 82% more than in 1986. No exploration 
pipeline company in the United States, drilling was recorded by the two foreign oil 

owns Belco Petroleum Co., whose properties Companies contractors. Of the exploratory 

in Peru were expropriated by the Peruvian wells completed in 1987, the Villamontes 

Government. Company officials were talk- X-1 and X-4 and the Vibora X-1 wildcat 
ing with the Bolivian Government about a holes were shallow discovery oil wells. The 

| possible $400 million investment to develop Villamontes X-2 and Itaguazurenda X-2 | 
gasfields that belong to YPFB and to con- wildcat holes turned out to be oil producers. 

struct jointly with the State Electric Power All of these oil wells were drilled in the : 
Co., a gas thermal power generating plant southern and central districts of YPEB. | 

in Santa Cruz. Bolivia’s quantified and cer- Total Bolivian oil reserves (crude oil plus 

tified natural gas reserves as of December lease condensate), as of December 31, 1987, 
31, 1987, were 4.1 trillion cubic feet. were 125.5 million barrels of oil, of which : 

Petroleum.—Production of crude oil and 111 million barrels or about 88% were 

condensate remained basically unchanged YPFB's reserves and the remainder was 

compared with that of 1986. The total aver- contractors reserve s. These reserves are 
age daily production increased after a 10- suenicient ro Bolivia’s oil consumption for 

| . e next 14 years. 

year downward trend to 18878 barrels in "Ya high probability of finding natural 
YPFB acted as the operating unit of the gas instead of crude oil, the limited natural 

sector, performing the role of an integrated gas dite ort market, ane cur rent oil market : 

oil company from exploration to develop- conditions reduce bollvias attractiveness 

ment of oilfields and gasfields. It was also or exploration by jorelgn companies, There 

the sole refiner, transporter, and retailer of eacte oof Occi Jen tel 8 an 1 Tee om ar, i in 

all finished products in the county: YPFB resolving payment issues. These factors 

_ may contract specialized nF ve «mn I *, does have made it difficult for the Government 

companies. e current petro rat aw be. to attract new exploration capital. Never- 

nt PB eo cther partion 1ons theless, some companies have signed infor- 

In 1987, YPFB received requests from ae cate ith YPFB. mutual assistance 
several oil companies for geological data " 

about the Bolivian Altiplano and other —_iphyscial scientist, Division of International Minerals. 
areas. Phillips Petroleum Co. signed an 2Where necessary, values have been converted from 

information exchange and natural assist- Bolivian os oO to US. dollars at the rate of 

ance agreement with YPFB. Phillips was
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Th try o e Mineral Industry of 
Botswana a 

By Thomas O. Glover! 

The value of minerals produced in ing experience in the Republic of South 
Botswana in 1987 exceeded the 1986 value Africa we'2 selected for mineral develop- 
by 9.2% in terms of the pula, the local ment projects within Botswana. Formal em- 
currency; however, in terms of the U.S. ployment within Botswana has grown by an. 
dollar, the value rose 20.8%. Average ex- average of 8% per year for the past 21 
change rates rose from 1.86 pula to 1.68 years. South African mining employment in 
pula per dollar from 1986 to 1987. | 1987 accounted for 19% of all formal em- 
Botswana averaged a real growth rate of ployment compared with 40% in 1956. The 

more than 12% per year over the past 10 formal employment sector in Botswana ab- 
years. The gross domestic product (GDP) in _ sorbs only 20% of the entire labor force. 
Botswana for 1987 indicated an additional One of the problems with the economy 
real economic growth of 8.7%, which was’ was the lack of transportation in Botswana. 
expected to yield a per capita GDP of Most of the 1 million population was con- 
$1,666.2 Real GDP growth in Botswana was_ centrated near the main rail and road 
among the fastest in the developing world. trunk routes along the eastern border of 
In addition, the national cost-of-living index Botswana. The rail system, approximately 
increase was reduced to 8.1% during 1987, 400 miles in length, runs from Plumtree on 
compared to double-digit inflation in neigh- the Zimbabwean border to Ramatlamba on 
boring countries. the southern border with the Republic of 

Minerals continued to be the backbone of South Africa. The rail network was oper- 
the economy. An output of 13.2 million ated by the National Railways of Zimbabwe 
carats of diamonds provided the Govern- during 1987, even though Botswana was 
ment with 88% revenue from minerals. The scheduled to operate the rail network start- 
revenue was enhanced by the appreciation ing in January 1987. The changeover was 
of the value of the pula over the dollar. The postponed for administrative reasons. Most 
Government of Botswana obtained about of the rail traffic proceeds through the 
78% of the De Beers Botswana Mining Co. Republic of South Africa to and from 
Ltd. (Pty.) (Debswana) diamond profits. Dia- Botswana. The nickel-copper matte that 
mond sales accounted for 57% of all Govern- was exported to Zimbabwe during 1987 for 
ment revenues. its Eiffel Flats refinery went by rail through 

Botswana’s growing prosperity and its Zimbabwe to the refinery. 
sustained economic growth have led to a A $150 million coal-fired power station 

slow decline in the number of Botswana near Morupule, Botswana, opened on May 

citizens seeking employment in the Repub- 4, 1987, and Botswana became self-sufficient 
lic of South Africa. South African mining in power generation for the first time. Six 
employment has traditionally attracted power units were scheduled to be built at 
thousands of young Botswana every year the site, for which sufficient water will be 
owing to the lack of work opportunity at available. Approximately 230 miles of trans- 
home. To develop its own mineral potential, mission lines connect the power station to 
the Botswana Department of Labor establ- generation facilities at Gaborone and 
ished procedures under which registers of Selebi-Phikwe. 
job seekers were kept, and those with min- 

137
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PRODUCTION AND TRADE 

| The value of mineral production in world standards, increased by 25.8% over 
Botswana amounted to $810 million, ap- 1986 production. Lime, sand and gravel, and 

proximately $139 million more than 1986 stone production all increased in 1987. The 
production. The only major production in- production of copper-nickel matte decreased 
creases were in coal and crushed stone; by 16.0% in 1987 compared with that of 
however, owing to the rising value of the 1986. 
pula against the U.S. dollar, values per unit Exports were expected to total $1.2 billion 
of measure were greater. Coal production in 1987 compared with $1.0 billion in 1986. 
increased by 16.0% with the value increas- Imports were expected to reach $866.6 mil- 
ing 22.3% from $8.89 per ton in 1986 to lion, up slightly from $804.7 million in 1986. 
$10.40 per ton in 1987. The production of Diamonds again led export earnings, with 
diamonds increased only slightly compared Europe accounting for 78.0% of exports by 
with that of 1986; however, the value in- destination. Three-fourths of all imports 
creased 8.6%. Diamonds that were classifed were from the Southern African Customs 
as industrial prior to 1986 were, for the Union (SACU). The Government’s share of 
second year in a row, processed by develop- SACU revenue was expected to be $140.5 
ing countries as gem diamond. Gold and million compared with $111.4 million in 
silver production, even though small by 1986. , : 

Table 1.—Botswana: Production of mineral commodities! 

(Metric tons unless otherwise specified) 

Commodity . 1983 1984 - 1985 1986” 1987" 

Coal, not further described____________ 395,127 392,851 437,053 499,400 579,409 
Cobalt, Co content of nickel-copper (smelter 

product)??? 2 =e 223 259 222 162 182 
Copper: 

Mine output, Cu content*___________ 24,411 25,868 26,134 25,707 22,812 
Cu content of nickel-copper (smelter 

product? _-__- = 20,261 21;471 21,692 21,337 18,934 

Diamond: 
Gem®__________-_ thousand carats__ 4,829 5,778 6,318 9,610 ' 9 367 
Industrial stones® __________do____ 5,902 7,104 6,317 3,500 3,840 

Total _._____________do____ 10,731 12,882 12,635 13,110 13,207 
Gem stones, semiprecious, rough, not further 

described ____________-_ kilograms_ _ 35 37 14 5 40 
Gold __.___._________ troy ounces__ 354 “480 ©8355 “65 41,029 
Nickel: 

Mine output, Nicontent®___________ 21,431 21,887 23,018 22,320 19,456 
Ni content of nickel-copper (smelter 

product? ____ = =e 18,216 18,604 19,565 18,972 16,538 
Nickel-copper matte, gross weight _______ 48,083 51,845 51,507 51,507 43,238 
Sand and gravel ________ cubic meters__ £180,000 188,498 102,524 129,181 ©159,000 
Silver________________troy ounces__ 64 €95 “65 “130 (8) 
Stone, crushed, not further described 

do____ ©425,000 436,604 132,966 177,792 217,675 
a 

“Estimated. Preliminary. 
1Table includes data available through May 3, 1988. 
?Figures approximate recoverable mine output and have been used in world production tables appearing in Volume I of 

the Minerals Yearbook. 
3Smelter product was a combination of matte and pellets in 1983 and all pellets in 1984-87. 
“Includes silver. 
5 Analytic content of ore milled. 
Included in reported gold figure.
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COMMODITY REVIEW 

METALS The operation was financed by the Botswa- 
. ae na Government, Falconbridge Ltd., and 

Cobalt-Copper-N ickel.—-The Selebi and Phelps Dodge Corp. It is expected to create 
Phikwe sulfide ore mines in eastern Botswa- 990 jobs and produce gold worth an esti- 
na near Francistown were the sole source mated $10 million per year. 

of the copper-nickel matte produced in Platinum.—New platinum mining pros- 
Botswana. After sulfide ores were mined pects in the Molopo River areas of southern 
and concentrated the concentrates were put Botswana were explored during the year. 
through a smelter near the mines where the Geologically, the prospect appeared to be a 
matte was produced in pellet form. The newly discovered arm of the Bushveld igne- 
product was then shipped to Norway and ous complex in the central Transvaal of the 
Zimbabwe. Matte production decreased by Republic of South Africa. Exploration dril- 
16.0% compared with that of 1986. The ling commenced in 1987, and platinum and 
value of the matte was 18.9% more in 1987 _ palladium grades of approximately 0.03 troy 
compared with that of 1986 owing to higher ounce per ton were reported. The main 
metal prices during the year. Approximate- company involved in the region was Gold 
ly 38,000 tons of copper-nickel matte was Fields Botswana, a subsidiary of Gold Fields 
shipped to Norway’s Kristiansand refinery of South Africa Ltd., which possessed three 
belonging to Canada’s Falconbridge Ltd. of the five prospecting licenses. The other 
The remaining matte was shipped to two prospecting licenses were held by Molo- | 
Zimbabwe's Eiffel Flats refinery. During po Australia, a company formed jointly by 
the first half of the year, mining operations Paringa Mining and Exploration and South- — 
at both mines continued satisfactorily, but ern Prospecting International. All mineral | 
the deterioration of the company’s flash rights in Botswana belong to the state. 

furnace adversely affected matte produc- Licenses are granted only for limited peri- __ 
tion during the same period. On May 19, ods and are renewed only if the Govern- 
1987, the flash furnace was taken off-line ment is convinced that the licensees are 

for overhaul. Repairs to the furnace were making real progress on the prospect. If the 
completed in 55 days at a cost of $7.7 deposits prove to be viable, they will be 

million. Concentrates were still being pro- swiftly exploited. 
duced during the furnace shutdown for 
later matte production. INDUSTRIAL MINERALS 

Production of copper from the matte Cement.—Pretoria Portland Cement Ltd. 
decreased 11.3% compared with that of (pp(), in a joint venture with United King- 
1986, while production of nickel decreased gon Associates, was selected by the Botswa- 
12.8%, and production of cobalt increased ,, Development Corp. to investigate and 

12.3%. . . report on the use of fly ash for producing 
Gold and Silver.—All of the more impor- cement in Botswana. The fly ash byproduct 

tant gold occurrences in Botswana are would be produced at the Morupule power 
found in the northeastern corner of the station near Palapye. The fly ash would be 
country around Francistown. The discov- interground with Zimbabwean clinker to 
eries predate European exploration activi- produce quality cement. 

ties, and only 1 of the 45 gold mines record- § Diamond.—De Beers Consolidated Mines 
ed was founded after colonialization. Only Ltd., a Republic of South Africa company, 

about 193,000 troy ounces of gold was pro- jssued 20 million new shares (worth more 
duced by all of the mines up to 1963. After than $370 million) and made an unspecified 
19638, the gold industry essentially vanished cash payment to Debswana, a 50-50 joint 
from Botswana. venture of De Beers and the Botswana 

Currently, the gold areas are being reviv- Government. Debswana thereby acquired 
ed with known areas of gold mineralization two directors on boards of De Beers and of 
covered by prospecting licenses or mining its London-based sales arm. De Beers got 
permits. Production of 1,029 ounces in 1987 control of the diamond stockpile accumu- 
was 25.8% greater than that produced in lated in 1982-85. De Beers strengthened its 
1986. At the end of 1987, a lease was dominant position in the world diamond 
granted permitting gold mining at Map market, and Botswana gaineda_ voice in 
Nora, in the Tati Belt near Francistown. the international diamond industry.
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As part of the deal with Botswana, Debswa- north of Gaborone, near the existing rail- | 
na renewed De Beers’ contract to distribute way line. In addition to sophisticated geo- 
diamonds produced in Botswana. logical evaluation techniques, 30,000 meters 

The combined output of the three dia- of exploration holes were drilled. Rotary 

mond mines operated by Debswana totaled drilling in Kalahari sands, down-hole in 
15.8 million tons of material yielding 13.2 overburden, and coring in coal formations 

million carats compared with 15.2 million were used in the exploration drilling. Coal 

tons of material yielding 13.1 million carats resources were estimated to be approxi- 
in 1986. | mately 1 billion tons of steam coal. 

_ The Orapa Mine treated 7.3 million tons — Botswana’s only operating coal mine was 
of material that yielded 4.9 million carats of the Morupule surface mine. The mine, de- 
diamond. Mining operations took place over veloped by Anglo American Coal Corp. Ltd. 

_ the northern and southern sectors of the (Amcoal) supplied the Selebi-Phikwe smelt- 

kimberlite pipe. er, its surrounding area, and a 90-mega- 
The Letlhakane Mine treated 2.5 million watt powerplant that opened May 4, 1987. | 

tons of material that yielded 632,798 carats The final cost for the new power facility was 

of diamond. Mining operations were carried $165 million. The power station was linked 

out in both the D/K1 and D/K2 pits. A to a new eastern grid for Gaborone and two 
program to increase the rate of ore treated of the operating diamond mines. Botswana 
at the Letlhakane Mine by approximately became self-sufficient in power for the first 
20% wasinitiated during the year, time after completion of the new power 

The Jwaneng Mine treated 5.4 million station. Additional power units under con- 
tons of material that yielded 7.6 million truction during the year were scheduled 

_ carats of diamond. Mining operations con- fy completion in 1989. 
tinued mainly in the central lobe; however, Production of coal increased by 16% over 

during the second half of the year, lower that of 1986 with values increasing by 22%. 
grade ore from the northeastern smaller The value of coal at the mine in 1987 was | 
lobe was blended for plant feed. Overburden $10.40 per ton. | 
removal continued to maintain adequate Petroleum.—Botswana undertook an 

ore exposure. a integrated geophysical survey of three areas 
Soda Ash.—Substantial discussions were in the extreme southwest part of the coun- 

held between the Republic of South Africa try. The areas that may hold oil and natural 

and Botswana on the exploitation of the Sua gas are deep sedimentary basins with possi- 
Pan soda ash deposits in Botswana during ble depths as much as 15 kilometers. The 
the year. The project would produce an areas were the Ncojane and Nosop Basins in 
estimated anny “ors of sna ash. vou the western Kalahari and the Passarge 
South Af oa wi SP eesen amounts going to Basin, situated centrally in the desert south © 

Zambia and Zimbabwe The soda ash would of Maun. Sonics Exploration Co., Calgary, 
primarily be used in the manufacture of Alberta, Canada, was scheduled to com- 

1 d steel mence seismic tests in the Ncojane Basin in 
Sass, paper, and sec 1988. Aerial tests for oil and gas in both the 

Ncojane and Nosop Basins were scheduled 
MINERAL FUELS , soon after the seismic tests in the Ncojane 

Coal.—Charbonnages de France Interna-_ Basin. The tests were to be paid for under a 
tional Botswana has carried out very impor- Canadian aid program to Botswana. 
tant coal prospecting in Botswana since =———H~— 
1981. Coal-bearing formations belong to the sp hysical scientist, Division of International Minerals. 

Karoo Group. The prospecting areas were p,,W/Rer= neszssany, valuss have, been converted from 
situated approximately 100 kilometers P1=US$0.5960.



The Mi t The Mineral Industry of 
Brazi a razil 

By H. Robert Ensminger' 

In 1987, the mining sector grew by 3.5%, operated by Andrade-Gutierrez. | 
a rate almost identical to the growth rate of Government Policies and Programs.—In 
3.6% in 1986. For the second consecutive 1987, the Constitutional Assembly began 

_ year, the growth rate was well below the writing a new national constitution. A part 
rates for 1984 and 1985. The gross domestic of the constitution being considered con- 
product (GDP) for 1987 reached $278.4 bil- cerned foreign investment in development | 
lion at current prices,? an increase of 3.5% of natural resources, including mining, | 

| from the previous year. The inflation rate processing, and selling minerals found in | 
for 1987 was 364%, the highest level ever Brazil. The proposed restrictions on com- 
attained in the history of Brazil. - mercial mining on Indian and border lands 

In August, the Presidents of Brazil and would very likely restrict foreign investors 
~ Mexico met to discuss improvement of trade more than domestic firms. If enacted, regu- | 

between the two countries and other Latin lations for ‘“garimpeiros” (individual pro- 
American countries; the foreign debt was spectors) would transfer to the garimpeiros 
also discussed. At yearend, several accords some rights enjoyed by mining companies. 
were signed by Government representatives In November, the coordinating committee 
of the Soviet Union and Brazil, providing of the Constitutional Assembly approved a | 
for use of Soviet technology to extract gold, clause in the proposed constitution that 
molybdenum, and copper from the residues would dilute the state petroleum monopoly, , 

of the joint ferromanganese project in the Petrdéleo Brasileiro S.A. (PETROBRAS). The | 

Carajas region. In a midyear accord, the change would make it possible for compa- 
Chinese National Coal Import and Export nies other than PETROBRAS to engage in 

Corp. agreed to provide the Brazilian state the sale and distribution of all petroleum 

steel companies with 300,000 tons per year products, but only companies with majority 
(tpy) of coking coal. The duration of the Brazilian ownership. This proposed owner- 

accord was not reported. Because Brazil had ship clause would also apply to all minerals 

accumulated a sizable surplus in its trade mined and produced in Brazil. Companies 
with China, the Chinese Government had owned mostly by foreign companies or in- 

insisted that Brazil increase imports from vestors would be given a 5-year grace period 

China, especially iron and steel products. to transfer majority ownership to Brazilian 

Early in the year, Zaire’s President sign- owned companies and/or Brazilian inves- : 

ed an agreement with the Brazilian con- tors. 
struction company, Andrade-Gutierrez, for The Government’s pig iron plan, which 

the construction of a gold mining facility in was drawn up in early 1987, was viewed 

the Kilo-Moto region of Zaire. Zaire would skeptically in most trading circles, especial- 

put up $110 million, the African Develop- ly in Europe. The plan reduced the amount 

ment Bank would lend $65 million, and the of pig iron to be retained for domestic 

foreign trade department of the Banco do consumption, thus freeing larger stocks for 

Brasil would provide a line of credit for the export. The world economic factors that 

purchase of Brazilian equipment. The mine, generated the skepticism were slack de- 

scheduled to begin production in 1990 with mand, weak scrap prices, and competition 

a planned capacity of 55 tpy, would be from smaller suppliers such as Iran and 
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| Turkey. Brazil’s Institute of Nuclear Ener- peiro gold production. Garimpeiros were 
gy, a research arm of the National Commis- allowed to use the monetary correction 
sion for Nuclear Energy (CNEN), began between the acquisition price of gold and its 

pilot plant production of beryllium metalin selling price as the basis of calculating | 
midyear. The metal is used as a neutron income tax. In addition, the tax liability was 
reflector and moderator in the institute’s restricted to just a portion of the real 
project to make a reactor to produce radio- profits. In September, financial institutions 
isotopes. that could use gold transactions were al- 

In midyear, the Government instituted lowed to buy the metal in the garimpeiro 
new policies governing the sale of garim- regions. | 

PRODUCTION | 

Output by the Brazilian mineral sector ore. | | 
during the last several years was adversely The mining industry production index, 
affected by weak international demand for which is based on the performance of 19 
its principal export commodities and the mineral commodities representing 80% of 
difficulties of the Brazilian domestic econo- the total mineral production value, showed 
my. The weak markets for iron ore, alumi- a growth of 3.5% for 1987 over that of 1986. 
num, and columbium, plus poor markets for The total mineral production value for the 

minerals in general, held down prices, pro- year was $8.8 billion, which represented — 
duction, and exports in 1987. However, pro- 3.2% of the GDP. 

duction and export prospects looked much Brazil’s iron ore production, especially 
| better for the near future as demand and that of its leading producer Cia. Vale do Rio 

prices for aluminum, steel, and tin appear- Doce (CVRD), was sustained by the expan- , 
ed to be on the rise. Demand sharply in- sion of the Carajas Project; output from the 
creased for copper and nickel. traditional producing areas in the central- 

In the past several years, Brazil had south region had declined. The iron ore | 
become a major producer of aluminum and production from the Carajas region increas- 
bauxite, gold, steel, tin, and titanium in ed by 70% over that of 1986. 
addition to continuing its leadership in iron | 

Table 1.—Brazil: Production of mineral commodities! 

. (Metric tons unless otherwise specified) 
eee reer eee eee eee reese eer eee eee eee TT 

Commodity? 1983 1984 1985 1986? 1987° 

METALS 
Aluminum: 

Bauxite, dry basis, gross weight__._______._ 5,288,700 6,433,100 5,846,000 — 6,544,000 7,250,400 
Alumina_________________~------- 786,648 891,300 1,095,900 + _—-1,196,800 1,326,000 
Metal: 

Primary _________-.----------- 400,744 454,999 549,167 757,584 3844 ,900 
Secondary _______--~----~-~------ 43,016 48,946 44,828 47,971 47,000 

Beryllium: Beryl concentrate, gross weight ____ ~~ 943 1,407 877 907 1,000 
Cadmium: Metal, primary ______----~-----~- 189 _ 225 124 136 230 
Chromium: 

Crude ore ______________~-~-~-~------ 468,737 709,000 727,000 ©780,000 780,000 
Concentrate______.______~-_-------- 110,978 128,910 130,696 129,000 3123,900 

| Marketable product* ___________------ 155,022 255,914 189,504 222,990 220,000 
Columbium-tantalum ores and concentrates, gross 

weight: 
Columbite and tantalite.________-__---- 264 170 267 274 300 
Djalmaite concentrate _________------- 7 10 10 . 10 10 
Pyrochlore concentrate __________-__---- 16,828 T27,715 29,400 28,737 326,666 

Copper: 
Mine output, Cucontent _________-_--~- 32,077 35,212 41,000 36,200 37,800 
Metal: 

Primary _____________-____---- 63,083 61,334 93,900 115,990 139,900 
Secondary —-_ --~----~-----------___ 39,920 36,000 49,000 50,000 ___ 80,000 

Gold:* 5 
Mine output______________troy ounces__ 199,000 214,000 700,000 767,000 1,008,000 
Garimpeiros (prospectors) _.._._____do___— _ 1,651,000 1,686,000 1,500,000 + — 1,588,000 1,292,000 

Total __.________________do__-_ 11,850,000 71,900,000 2,200,000 —°2,300,000 2,300,000 

See footnotes at end of table.
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Table 1.—Brazil: Production of mineral commodities! —Continued 

| (Metric tons unless otherwise specified) 

METALS —Continued | 

Iron and steel: | 
Ore and concentrate, (marketable product):* 

Gross weight__.______- thousand tons__  —_ 88,716 112,133 128,251 132,288 3131,600 
Fe content ________________do____ 57,980 72,900 ©87,200 89,956 389 500 

Metal: 
Pig iron® ____.. » 25. -_-_____do____ 12,945 17,200 18,970 20,350 320,313 

Ferroalloys, electric-furnace: 
Chromium metal ______________ 7 123 124 188 3123 
Ferroboron ________~_~_____ _- 1l 29 35 __ 
Ferrocalcium silicon _..-~__~______ 7,400 17,755 22,179 23,715 325,673 
Ferrochromium —_.—§ —~§.$~§_§_______ 77,326 125,125 127,288 109,392 3105,394 
Ferrochromium-silicon_.________- 5,526 7,628 8,875 9,512 38.079 
Ferrocolumbium_—_ ~~~ .9~§_______ 9,665 16,522 17,676 17,891 310,880 
Ferromanganese________§______~— 103,271 106,459 134,835 164,093 $155,252 
Ferromolybdenum ____________- 126 437 509 511 3422 
Ferronickel_ ________________~_ 30,012 33,661 33,460 34,296 335,496 
Ferrophosphorus ______________ 1,211 926 1,281 1,461 31,784 
Ferrosilicon ~~. ..~-._______ _ 139,005 F151,101 181,784 217,715 3231159 
Ferrosilicon magnesium —___ ~~. ~__ 10,698 15,429 14,876 13,053 317,575 
Ferrosilicon zirconium __________~ 85 244 421 852 3398 
Ferrotitanium ________________ 166 551 1,372 . 755 380 
Ferrotungsten __________..___- 228 239 218 173 3123 
Ferrovanadium ___________~-~~-~ 102 456 905 | 439 388 
Inoculant _______....____--~- T1082 1,992 1,748 (3,244 33308 
Silicomanganese____ _________ ~~ 178,266 185,631 180,271 177,568 3188,022 
Silicon metal... _§-___________-~ 20,602 26,783 29,477 37,077 339,982 

~ Total ~~~ 584,728 *691,078 757,328: 811,420 3823,838 
Steel, crude, excluding castings 

thousand tons_. — 12,486 16,680 18,557 20,014 _ 322.231 
Semimanufactures, flat and nonflat 

do____ 14,660 18,385 20,457 21,234 323,000 
Lead: 

Mine output, Pb content ______________- 18,821 16,692 20,712 17,384 314,700 
Metal: ; 

Primary __________-~-~_~~~~-~--- 20,581 25,965 29,811 32,718 328,800 
Secondary __________~--~-~----~~- 28,939 45,656 51,764 38,924 345,400 

Manganese ore and concentrate, marketable, gross 
weight* ~~ $2 2 2,091,681 *2,693,131 2,523,194 2,600,000 32.400,000 

Nickel: 
Mine output, Nicontent ______________~_ 15,561 23,532 20,300 13,465 13,300 
Ferronickel, Ni content_____________ - _- 8,314 9,187 13,318 13,463 13,500 

Rare-earth metals: Monazite concentrate, gross 
weight _________~--_-~-~----~------- 5,256 3,622 1,895 1,947 32000 

Silver‘ __..________-. thousand troy ounces__ 1,772 2,215 3,018 3,500 3,550 
Tin: 

Mine output, Sn content ______________-_ 13,275 19,957 26,514 26,246 397,364 
Metal, smelter, primary __.~_...__.____~_ 12,950 18,877 24,701 24,427 329 365 

Titanium concentrates, gross weight: 
Ilmenite ~-__ __~________ ~~ 30,452 40,945 76,354 75,472 75,000 
Rutile _-_-___~ ~~ Le 463 412 713 495 500 

Tungsten, mine output, W content __________- 1,026 1,037 1,090 875 3672 
Zinc: 

Concentrate and salable ore ____________~- 662,126 573,260 573,166 ©650,000 675,000 
Mine output, Zn content _...._-..______- 118,600 113,691 123,811 123,942 3119,400 
Metal, smelter: 

Primary ___~~~.—-_____-___----- 999,913 106,927 116,136 129,659 138,000 
Secondary ______.__-____----~~-_ 11,045 7,522 4,601 5,936 6,000 

Zirconium: Zircon concentrate, gross weight®__ _ _ _ 7,431 6,375 21,039 13,351 15,000 

INDUSTRIAL MINERALS 

Asbestos: 
Crude ore _-______~_____~---~----_-- 2,090,472 1,889,326 2,254,922 * ©2.000,000 2,000,000 
Fiber ___ ~~ _~__ ~~ 158,855 134,788 165,446 204,460 227,200 

Barite: 
“Crude... 69,341 101,301 83,817 102,708 105,000 
Beneficiated________.-__-_-_-_-------- 100,106 104,920 125,957 108,328 110,000 
Marketable product* ____________-_--_-_- 127,039 143,173 142,575 ©150,000 150,000 

Calcite __- $$ -§ eee 48,993 48,915 56,798 ©50,000 50,000 
Cement, hydraulic______.—— — thousand tons__ 20,870 19,741 20,612 25,297 325,470 

See footnotes at end of table.
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Table 1.—Brazil: Production of mineral commodities' —Continued 7 
(Metric tons unless otherwise specified) 

INDUSTRIAL MINERALS —Continued — | 7 

Clays: 7 
Bentonite we eee ee 128,691 201,025 236,021 206,021 210,000 

aolin: 
| Crude_____--~__~____~___ 1,241,252 1,569,063 2,156,787 2,196,256. 2,200,000 

Beneficiated __.§ -__-_..___________ 420,120 486,359 524,182 533,800 657,600 
. ener ketable product*_______________ 504,706 596,688 655,205 ©650,000 - 700,000 

er: 
Crude__._.___.___- thousand tons__ 21,784 22,477 £23,000 €25,000 25,000 
Beneficiated ___. $$ _-_/_______-do____ 1,034 984 *1,000 ©1,000. 1,000 

Diamond® 7 
- Gem ____--____~~~ ~~ thousand carats__ 80 200 3233 $310 820 

, Industrial ___________-._-.--~-do___- 450 550 _ 3217 3315 325 

Total®___________________do____ 580 750 3450 3625 645 
Diatomite: 

Crude. __ ~~~ ~~ _-_ 22,431 9,069 24,387 €35,000 — 25,000 
Beneficiated_ . .§_..____~~.._____--~ 14,310 16,029 17,463 - 19,601 20,000 

_ Marketable product* _______.__________ 8,678 7,721 12,731 €15,000 20,000 

Feldspar and related materials: 
Feldspar, marketable product* ________ ~~ 111,837 105,491 110,150 120,572 120,000 

_ Leucite, marketable product* ____________ 3,588 3,680 2,567 ©3000 3,000 
Sodalite, crude, marketable product __._____ 845 1,214 1,077 1,200 1,200 

Total ___~- ~o- eee 116,270 110,385 113,794 F C124,772 124,200 
Fluorspar: . 

Crude. 239,522 368,130 276,623 234,944 250,000 

. Concentrates, marketable product: . 
Acid-grade ___....--_____-----~--- 43,943 44,341 42,681 53,560 358,736 
Metallurgical-grade _________-_----~- 26,685 31,369 29,714 31,015 331,212 

Total. __.--_______--_------ 70,628 75,710 72,395 84,575 389,948 
Graphite: 

Crude eee eee 442,810 290,007 191,823 462,815 — 450,000 

Marketable product: 
Direct-shipping crude ore __________~_- 11,188 2,633 16,425 19,074 20,000 
Concentrate __________---------- 16,498 30,047 27,239 28,586 31,000 

Total. __§.-_-__________ ~~ 27,636 32,680 43,664 47,660 51,000 
Gypsum and anhydrite, crude ___________--- 555,907 493,732 560,077 706,463 823,978 

' Kyanite: 
"Crude._______-__-_______-_______- 735  —s_-1, 587 2,800 1,489 1,500 
Marketable product* ____________----- 526 1,290 2,350 950 1,000 

Lime, hydrated and quicklime® __ thousand tons__ 5,000 4,584 4,767 4,909 35,300 

Lithium mineral concentrates: 
Amblygonite ________-__----~--~--—--~- 118 349 32 349 50 
Lepidolite _____..____--------_------ 1 318 326 530 30 

- Petalite _...________------------+- 1,892 3477 $1 323 31,614 1,600 
Spodumene __________------------- 116 $288 3107 3366 300 

Total _._-______-_~--------~-+--~~- 2,122 3822 31,488 32,059 1,980 
Magnesite: 

Crude. __-__-_-__.-__-~----_-_-~--~-~-~- 48,374 724,280 623,330 648,752 3778502 
Beneficiated________..~____---_------- 231,000 321,643 260,754 296,792 3383 378 

Mica, all grades?® _____.____-__._____----- 3,595 4,007 2,881 2,185 2,500 
Nitrogen: N content of ammonia ____~____-—-—-~- 738,100 873,800 944,900 1,358,600 31,388,100 
Phosphate rock including apatite: 

e: 
Mine product _______-— thousand tons_ — 19,898 22,704 23,698 ©27,000 27,000 
Of which, sold directly ____. .___do__~_~ 32 29 23 35 35 

Concentrate: 
Gross weight_ ______________do___~— 3,208 73,855 4,148 4,509 34,777 
P2Os content ______________do____ 1,122 T1345 1,496 1,620 31 (694 

Pigments, mineral: Other, crude ___________- F4,073 75,450 6,320 5,474 6,000 
Potash: Marketable product (K20) __________- _- _- -- 17,542 30,000 

See footnotes at end of table.
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' Table 1.—Brazil: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Commodity? 1983 - 1984 1985 1986” 1987° 

. INDUSTRIAL MINERALS —Continued . . 

Precious and semiprecious stones except diamond, 
crude and worked:?© | 
Agate__..__________.__~_~ kilograms_ _ 966,095 1,671,287 2,067,267 * °1,850,000 2,000,000 
Amethyst ___________________do____. 244,269 336,341. 472,652 * £360,000 400,000 
Aquamarine _______.___._____do___~_ 4,727 10,238 17,012 ©17,000 17,000 
Cat’s-eye____________________do____ 2 220 _- _- _- 
Citrine _____._.__._____.- ~~ -do___- - 30,572 30,244 63,077 F €38,000 45,000 

_» Emerald __~-~__..._2-_____-~.—-do____ 9,640 6,259 5,133 —F &8 000 8,000 
Garnet _. -- --_._____________do___~_ 241 313 ~- __ __ 
Opal __~_~_________~-_____~.do____ 48 679 334 “650 650 
Ruby ______________-~___~~_~_value__ $17,868 $17,455 $29,440 $987 ~ $10,000 
Sapphire. ___________..______do____ $9,814 $14,613 $31,767 $2,474 $15,000 
Topaz_—../__-._.._...— _-~ ~ kilograms_ _ 3,822 440 6,567 F €3,000 . 3,000 
Tourmaline ___.~____.________~-do____ 12,498 5,517 12,659 — F €9 900 9,000 
Turquoise _______________-. ~~ ~value__ $1,051 a —_ -- -- 

| Other__._._-___.____ ~~~ kilograms__ 620,769 544,593 £600,000 ©650,000 650,000 
Quartz crystal, all grades___§ _§ / -5 - -/ -_ 9,681 4,727 7,456 4,214 33,371 

t: . 

Marine______.__....—. thousand tons__ 3,259 3,578 1,734 1,600 | 33,600 
- Rock ~- 2 do 928 950 995 600 600 

Silica (silex)________-_.------------~--- 2,200 1,479 2,024 €2,500 2,500 
Sodium compounds: . | 

Caustic soda_ ~~ ~_.-------- 875,000 950,000 *950,000 . °975,000 975,000 
Soda ash, manufactured (barilla) __.._____-— 210,000 215,000 179,000 ©225,000 - 225,000 

Stone, sand and gravel: . 
Dimension stone: 

Marble, rough-cut _____~— cubic meters__ 141,280 174,531 282,797 *°175,000 | 200,000 
- Slate _-_-_--_.-_-i_---__------~ 98,009 60,801 45,779 TF €75,000 75,000 
Crushed and broken stone: 

Basalt_ ___....____—-~—~ cubic meters__ 153,733 484,302 ' 491,000 ©500,000 500,000 
Calcareous shells ____________-~-~-~- 1,214,171 994,545 883,282 1,000,000 1,000,000 
Dolomite ______..__.._ thousand tons__— 1,714 1,917 2,208 F €2,000 2,000 
Gneiss _________~~-~_~ cubic meters__ 190,563 376,001 363,421 €375,000 375,000 
Granite _____.__thousand cubic meters_ — 35,261 38,815 38,817 “40,000 40,000 
Limestone _________ _ thousand tons_ _ 44,918 TA5,757 36,329 £40,000 40,000 
Quartz! = ee 83,590 109,964 118,282 * ©105,000 110,000 
Quarizite: 

Crude _____~_______~~--~-~-- 250,352 235,314 268,560 275,000 275,000 
Processed __ -. __ ___~.~------~ 93,246 100,825 169,120 £170,000 ~ 175,000 

Sand ________-— thousand cubic meters__ 24,450 24,957 30,000 €30,000 30,000 

- Sulfur: . a 
Frasch _____________-—- thousand tons__— 3,200 T3596 4,277 5,642 35,742 
Pyrites____.._.____..__-----do___~_ 775,950 ™88,983 91,080 91,596 376,704 : 
Byproduct: : 

Metallurgy. _______.___-_---do___~_ 43,993 52,403 79,002 100,033 $153,088 
Petroleum _____§____.__-_--do___~_ 765,462 71,287 54,591 73,572 377,322 

Total. _~§_.___-_________do___- 188,605 216,269 228,950 270,843 $312,806 
Talc and related materials: _ 

Talc, marketable product* _____...___-_- 326,145 348,915 343,647 370,000 375,000 
Pyrophyllite, marketable product* ________- 70,318 64,432 43,401 ©50,000 50,000 
Other: Agalmatolite, marketable product __ _ — — 42,967 86,268 102,461 ©105,000 110,000 

Vermiculite: 
Crude_____§__________-----~--~----- 42,337 49,890 41,455 ©50,000 50,000 
Marketable product* ________________.- 9,877 9,157 9,291 13,138 15,000 

MINERAL FUELS AND RELATED MATERIALS 

Coal, bituminous, marketable* __ thousand tons__ 6,935 7,752 7,934 7,554 8,000 
Coke, metallurgical, all types _________do____ 1,247 1,315 1,396 1,416 1,500 
Gas, natural: Marketed __ ___ million cubic feet_ _ 141,700 173,119 193,008 199,841 3209,695 
Natural gas liquids _ thousand 42-gallon barrels_ _ 4,015 5,475 &6,500 4,586 39 529 
Petroleum: 

Crude. _______________-----_do___~ 120,378 168,788 205,500 217,175 $215,419 

Refinery products: 
Gasoline ____________-__~-do___~_ 64,300 69,999 107,675 77,015 79,000 
Jet fuel _-§_-_» _/ ___________-do___~- 17,600 18,000 21,900 20,075 21,000 
Kerosene_________-.--—__—-do___-_ 4,500 5,000 2,555 2,555 5,800 

See footnotes at end of table.
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Table 1.—Brazil: Production of mineral commodities! —Continued 
| (Metric tons unless otherwise specified) | , 

7 Commodity? © oo 1983 1984 = 1985 1986” 1987° . 

MINERAL FUELS AND RELATED MATERIALS — Lo, 
Continued / . 

Petroleum —Continued 
Refinery products —Continued 

| 

Distillate fuel oil - 
thousand 42-gallon barrels_ — 113,900 126,784 128,845 142,715 148,000 

Residual fuel oi]. _____-_ =______do___~- 80,300 90,000 78,110 90,520 106,000 
Lubricants _________-____..do___~_ 4,800 5,000 . 4,745 4,745 6,500 
Other .-_________________do____ NA NA 88,330 118,990 74,000 
Refinery fuel and losses ______-_—do___~_ NA NA 17,155 18,980 12,700 

Total. _____--------__-do___- NA NA 449,315 475,595 453,000 

€Fstimated. Preliminary. Revised. NA Not available. a | 
_  1Tableincludes data available through Sept. 1988. 

2In addition to the commodities listed, bismuth, molybdenite, and uranium. oxide are produced, but output is not 
reported, and available information is inadequate to make reliable estimates of output levels. 

Reported figure. 
“Direct sales and beneficiated. . 
Officially reported figures are as follows, in troy ounces: major mines: 19883—199,206; 1984—213,963; 1985—244,249; 

1986—300,545; and 1987—421,000. Small mines (garimpos): 1983—1,526,775; 1984—982,623; 1985—698,475; 1986— 
1,000,000; (estimated); and 1987—1,100,000 (estimated). 

SIncludes sponge iron as follows, in thousand metric tons: 1983-255 (estimated); 1984-246 (estimated); 1985-285; _ 
(estimated); 1986—295; and 1987—300 (estimated). . 

_ ‘Officially reported output; of total production, the following quantities are identified as placer silver (the balance 
being silver content of other ores and concentrates), in thousand troy ounces: 1983—247 (revised); 1984—250; (estimated); 
1985—434 (estimated); 1986—640 (estimated); and 1987—650 (estimated). 

| Includes baddeleyite-caldasite. : | . : 
‘Figures represent officially reported output plus official Brazilian estimates of output by nonreporting miners. 

Exports. | . 
-1Apparently includes crude quartz used.to produce quartz crystal (listed separately in this table) .as well as additional 

quantities of common quartz. | . 

| oe | TRADE | 

The draft of the new Brazilian constitu- guay participated in negotiations to in- 
- tion (see “Government Policies and Pro- crease economic integration. Included in 

grams” section) would have an important the negotiations were ambitious plans to. 
impact on foreign investment and trade. Of reduce duties and remove other barriers to 
particular relevance were provisions ad- regional trade. 

dressing the financial system, and the defi- The Ministry of Mines and Energy re- 
nition and treatment of “national” compa- ported Brazil and Colombia had begun dis- 
nies and of foreign capital participation in cussions concerning a $700 million, 70,000-. 
various economic areas. barrel-per-day petroleum refinery in Colom- 

The trade balance for the year showed a_ bia. PETROBRAS would participate in the 
surplus of $11.1 billion; the mineral compo- construction of the refinery complex, and 
nent showed a negative balance of $3.2 one-half of the payment for Brazil’s services 
billion, almost entirely the result of petrole- was to be in coal exports from Colombia. 
um imports. Mineral exports for 1987 to- In midyear, Brazil signed an agreement 
taled approximately $2 billion with iron ore with Angola to import between 10,000 and 
($1.1 billion) and bauxite ($400 million) 20,000 barrels per day of petroleum in 
making up 75% of the total. Total mineral exchange for the doubling of its lines of 
imports were valued at approximately $5 credit. Brazil also promised to help rehabili- 
billion with petroleum ($4.13 billion) repre- tate the Angolan economy beginning in 
senting approximately 83% of the total. The 1990. The bulk of Brazil’s investment would 
value of mineral exports made up 7% of be in the construction of the 520-megawatt- 
total exports while the value of mineral capacity Kapanda Dam, in conjunction with 
imports was almost 34% of total imports. the Soviet Union. 

During 1987, Argentina, Brazil, and Uru-
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Table 2.—Brazil: Exports and reexports of mineral commodities' 
(Metric tons unless otherwise specified) . 

Destinations, 1986 , 

Commodity 1985 1986 TWTntteagd 
United Other (principal) 

. METALS 

Aluminum: 
Ore and concentrate 

thousand tons_ _ 3,317 3,113 NA NA. 
Oxides and hydroxides _________ 94,214 41,994 NA NA. 
Metal including alloys: 

Unwrought____________~- 179,130 323,498 NA NA. . 
Semimanufactures ________—_ 47,369 15,721 NA NA. 

Beryllium: Ore and concentrate _____~_ 878 776 776 
Chromium: 

Ore and concentrate__________~ 6 _— 
Oxides and hydroxides _________ 30 52 NA NA. 
Metal including alloys, all forms ___ 22 2 NA NA. 

Cobalt: . 
Oxides and hydroxides ____.____ 1 _— 
Metal including alloys, all forms ___ 35 5 ‘NA NA. 

Columbium and tantalum: Ore and . 
concentrate____—_-~---~~--~__-~- 270 271 NA NA. 

Copper: oe - 
Matte and speiss including cement , 
copper ______.~-~----_~--- 433 391 NA NA. 

Metal including alloys: | 
Unwrought. _____________ 199 18 NA NA. 

. Semimanufactures ____—____ T18.784 19,488 NA NA. 
Iron and steel: . 

Iron ore and concentrate including _ . 
roasted pyrite __ thousand tons__— 94,218 92,846 NA NA. 

Metal: 
Scrap ____..-__-------- 1 _— 
Pig iron, cast iron, related mate- 
rials______ thousand tons_~ 2,481 2,402 NA NA. 

Ferroalloys: 
Ferroaluminum —______~— 80 —_ 
Ferrochromium _______~_ 60,285 20,121 NA NA. . 
Ferrocolumbium_ _— — ——_—_ "14,824 12,332 | NA NA. 
Ferromanganese_ _ — — ——_—~— 33,594 45,508 NA NA. 
Ferromolybdenum . 

value, thousands. _- $2 NA NA. | 
Ferronickel___—§____-_ ~~ 9,871 4,693 NA NA. 
Ferrosilicomanganese —_-__ 65,3827. = 70,299 NA NA. . . 
Ferrosilicon. ____._-.—- 127,371 129,941 NA NA. 
Ferrovanadium ___-_—_~-~~- —_ 42 NA NA 
Silicon metal ______.—-- 22,541 26,208 NA NA. ae 
Unspecified. ___.__---~- 11,612 10,139 NA NA. 

Steel, primary forms 
thousand tons__— 2,493 NA 

Semimanufactures: . 
Bars, rods, angles, shapes, sec- 

tions. ________do____ 2,003 NA 
Universals, plates, sheets . 

do_ __. 2,215 NA 
Hoop and strip. _______- 23,274 NA 
Rails and accessories _ — ~~ — 851 NA 

Wire _____§_______----_ 41,357 NA 
Tubes, pipes, fittings _—__- 336,382 NA 

3 Castings and forgings, rough 10,066 NA 
Lead: 

Ore and concentrate _____..__-~-~ 21 _— 
_ Metal including alloys: 

Unwrought__ ~~~. _-~-- 1,174 592 NA NA. 
Semimanufactures ______ ~~ - 5 12 NA NA. 

Lithium: Ore and concentrate __ _ _— ~~ 31 109 _— All to Japan. 
Magnesium: Metal including alloys, 
semimanufactures_ — — — — kilograms_ _ 149 _— 

Manganese: 
Ore and concentrate, metallurgical- 
grade_________~---~------ 901,201 755,556 NA NA. 

Oxides ________------~----- 2,415 2,872 NA NA. 
Metal including alloys, all forms ~~~ -- 19 NA NA. 

Molybdenum: Metal! including alloys, 
semimanufactures 

value, thousands_ _ $4 $3 NA NA. 
Nickel: 

Oxides and hydroxides _____—__~- 3 4 _. All to Ecuador. 
Metal including alloys: 

Unwrought____.____-_--~- 42 46 NA NA. 
Semimanufactures _ ___ ~~~ 15 17 NA NA. . 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought, 
platinum ________- troy ounces__ 1 547 NA NA. 

See footnotes at end of table.
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Table 2.—Brazil: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) . 

Destinations, 1986 
Commodity 1985 1986 ~ Wfnuweq##s#s)) . 

United Other (principal) | 

METALS —Continued . 

Silver: Metal including alloys, unwrought 
nen? partly wrought ___troy ounces. _ 4,051 5,466 NA NA. 

Oxides _.---__~____~ ~______ 47 1 NA _ NA. 
Metal including alloys: . 

Unwrought_ ~~~ ______ 20,041 19,192 NA NA. 
Semimanufactures _________ 11 6 NA NA. 

Titanium: 
Ore and concentrate___________ 2,832 5,474 5,474 
Oxides _________~_~— kilograms_ _ 1,590 _- , 
Metal including alloys, all forms —_ — ?) — 

Tungsten: ; 

Ore and concentrate_____§______ 513 137 -— Mainly to Netherlands. 
Metal including alloys, unwrought __— 3 _— 

vanadium: Metal including alloys, scrap _- 15 NA NA. 
inc: 

Oxides ___________________ 12 11 NA_ NA. 
Metal including alloys, semimanu- 

factures _.._-.§_-___________. 16 35 NA NA. . 
Zirconium: Ore and concentrate______ _- 3 ~~ All to Argentina. 

er: 
| 

Oxides and hydroxides _________ 784 733 NA NA. 
Ashes and residues_ ___________ 28,097 40,631 NA NA. 

. Base metals including alloys, allforms 7 11 NA NA. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
ete _- 5 5 5 

Artificial: 
Corundum ______________ 32,402 35,339 NA_ NA. 
Silicon carbide___________ _ 8,378 6,215 NA NA. 

Grinding and polishing wheels and 
stones __________________ 1,286 1,097 NA NA. 

Asbestos, crude ____§_________--~_ 23,248 32,586 NA NA. 
Barite and witherite___.._________ 7,303 6,000 _. .._ All to Venezuela. 
Boron materials: \ 

Crude natural borates_ ________— 5 -- . 
Oxides and acids ____________~_ 15 4 NA _ NA. 

Cement________.-_______-__- 160,644 80,122 NA NA. 
Chalk____._..---_________-- 133 _- 

. Clays, crude: 
ntonite _.__-________~____ 12 _- 

Chamotte earth. _________- ~~~ 35 NA 
Fuller’s earth __ ___________~- 35 10 NA _ NA. 
Kaolin ____..-____--_-~-_--~ 196,402 213,697 NA NA. | 
Unspecified __________---_~-~ 1,483 2,337 NA NA. 

Diamond: 
Gem, not set or strung__—— carats_— 1,625 220,000 NA NA. 
Industrial stones ____ __ _do___~_ -- 310,000 NA _ NA. | 
Dust and powder _______—do____ _- 11 NA NA. 

Diatomite and other infusorial earth _ _ — 23 16 NA Mainly to Uruguay. 
Feldspar ___________---___--- 5 10 NA = Mainly to Colombia. 
Fertilizer materials: 

Crude, nes ~~ ~~ ee 1 3 __ All to Bolivia. 
Manufactured: 

Ammonia_____§_§____----~- 33,861 183 NA NA. 
Nitrogenous ___________-_~ 7,392 10,756 NA NA. 
Phosphatic___________--~- 1,175 4,357 NA NA. 
Potassic___§_.________- ~~~ 2,522 4,163 NA _ NA. 
Unspecified and mixed_ _ — —_ — — — 24,319 22,983 NA NA. 

Fluorspar ____§_____._.__-- ~~ _— 5 _. All to Venezuela. 
Graphite, natural _____________ - 8,725 9,416 NA NA. 
Gypsum and plaster _____________~ 122 __ 
Kyanite and related materials__ _ _ _ __ 344 135 NA NA. 
Lime ____________________ 2,767 2,389 NA NA. 
Magnesium compounds: 

Magnesite, crude____________ — 12 20 NA NA. 
Oxides and hydroxides _________ *84,171 76,764 NA NA. 
Other____-_-__-_-__________- "1 10 NA NA. 

See footnotes at end of table.
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Table 2.—Brazil: Exports and reexports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

pe - oo Destinations, 1986 

Commodity 1985 1986 ~ Ito +... 
| United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Mica: 
Crude including splittings and waste _ 931 1,662 “NA NA. 
Worked including agglomerated split- / . 

tings _.________~~~-~value__ $3,897 $3,800 _. _ All to Uruguay. 
Phosphates, crude ___.~_~—-____-_-~ 42 __ 
Pigments, mineral: Iron oxides and hy- . 

droxides, processed ___________~— 1,189 1,348 NA NA. 
Precious and semiprecious stones other 

than diamond: 
Natural, crude 

thousand kilograms_ _— 3,279 5,554 NA NA. 
Synthetic ____ ~~~ ~ kilograms_ — 235 1,500 NA NA. 

Salt and brine______---_-_---_~- 144,581 37,798 NA Mainly to Nigeria. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured__—_—___~— 294 1,344 NA NA. . 
Sulfate, manufactured __._____ _ 4 _— . 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _____ 179,538 199,184 NA NA. . 
Worked _ _ ~~ __ ~~~ _-- 18,075 35,086 NA NA. 

Dolomite, chiefly refractory-grade _— 434 607 NA NA... 
Gravel and crushed rock _~___—_~ 29 3,054 NA NA. 
Limestone other than dimension _ _ ~— 1,608 "1,768 NA Mainly to Paraguay. 
Quartz and quartzite._________- 9,080 6,241 NA NA. 

5 Band other than metal-bearing ___~— 1,913 2,385 NA NA. — . 
ulfur: 
Elemental, all forms_—— ~~~ —~~~- 25 8 NA Mainly to Uruguay. 
Sulfuric acid. _...-_____----- 140 102 NA NA. * 

Talc, steatite, soapstone, pyrophyllite —_— 4,135 2,216 NA NA. 
Vermiculite _______.._____----- 137 138 NA NA. 
Other: . 

Crude. _____---~~-~~-----~-- T9253 149 NA NA. 
Slag and dross, not metal-bearing _ _ — 548 98,913 NA NA. 

MINERAL FUELS AND RELATED 
MATERIALS 

Carbon black _______~.-------- 448 315 NA NA. 
Coal: All grades excluding briquets _ — _ _ 42,348 111,186 NA NA. 
Coke and semicoke___—._--~-~--~- 89 90 NA NA. 
Petroleum refinery products: 

Liquefied petroleum gas 
thousand 42-gallon barrels_ — 465 173 ~NA NA. 

Gasoline __________.--do___~_ 29,961 21,181 NA NA. 
Mineral jelly and wax ___ __do___~ 163 . 288 NA NA. 
Kerosene and jet fuel _____do___~ 5,834 3,082 NA NA. 
Distillate fuel oi] _._____~—do___~— 6,250 3,434 NA NA. 
Lubricants_________.~-do___~- 1,177 447 NA NA. 
Nonlubricating oils ___———do___~ eo) (?) NA NA. 
Residual fuel oil _____.—.do___~_ 9,298 8,792 NA NA. 
Bitumen and other residues _do_ —_ — 10 29 NA NA. 
Bituminous mixtures ____—do___~— 25 23 NA NA. 
Petroleum coke_______——do___-— _- (?) NA NA. 
Unspecified ______.__..-do___~ 183 104 NA NA. 

qe Sa SS RS A ———— 

FRevised. NA Not available. 
1Table prepared by H. D. Willis. Source of data did not list destinations. 
2Less than 1/2 unit.
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Table 3.—Brazil: Imports of mineral commodities? : 
(Metric tons unless otherwise specified) . 

Ea SSS 05 SSS St ce 

. Sources, 1986 

Commodity 1985 1986 : 
Qnited Other (principal) 

Sree eS DSS iii tii SS, 

METALS 

Alkali and rare-earth metals: Unspecified 82 205 22 United Kingdom 176; West Germany 

Aluminum: 
Ore and concentrate___________ 8,801 1,022 1,002 France 10; United Kingdom 10. 
Oxides and hydroxides _________ 136,637 285,471 149 Suriname 179,206; Netherlands 

56,031; Venezuela 48,155. 
Metal including alloys: 

Scrap ~~~ ~~ ~_-_____ 684 3,119 3,101 Canada 18. 
Unwrought_ ~~ 2,618 1,414 890 Italy 342; United Kingdon 75. 
Semimanufactures _________ 2,132 1,394 541 ~—‘ France 253; West Germany 240. 

Antimony: 
Ore and concentrate____._§______ 397 815 NA NA. 
Oxides _. ~~ -- 5 Le 49 30 NA NA. 
Metal including alloys, all forms ___ 483 853 NA NA. 

Arsenic: Metal including alloys, all forms 2 2 NA Mainly from United Kingdom. 
Beryllium: Metal including alloys, all . 

forms _____—— value, thousands__ $4 _— 
Bismuth: 

Oxides and hydroxides _________ 4 4 NA NA. 
Metal including alloys, all forms __ — 31 67 NA NA. 

Cadmium: 
Oxides and hydroxides ________ _ 76 120 NA NA. 
Metal including alloys, all forms ___— 1. 3 NA NA. 

Chromium: | 
Ore and concentrate___. = 14,685 10,757 _= Republic of South Africa 5,847; Phil- 

ippines 4,907; Peru 2. . 
Oxides and hydroxides _________ 97 73 _. West Germany 31; United Kingdom 

24; Netherlands 18. 
Metal including alloys, allforms __~_ AT 15 NA NA. . 

Cobalt: 
Ore and concentrate __.._______ 10 3 NA _ NA. 
‘Oxides and hydroxides _________ 10 15 1 ~— Belgium-Luxembourg 12; United 

Kingdom 3. 
Metal including alloys, all forms ___ ™402 584 NA NA. 

Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum : . 

Co value, thousands_ _ $54 $47 $32 Switzerland $6; Japan $4. a 
pper: 
Gre and concentrate___________ 164,015 261,304 _- Chile 161,666; Peru 70,638; Sweden 

Oxides and hydroxides _______._ 222 163 NA NA. 
Metal including alloys: 

. Scrap ~~ __ 3,227 8,884 ~—s«6,121 Chile 1,960; Canada 744. 
Unwrought_ _____._______ 77,480 111,148 91 Chile 93,536; Peru 8,161; Zaire 7,540. 
Semimanufactures _________ 1,473 2,165 349 West Germany 564; France 342. 

Gold: Metal including alloys, unwrought 
and partly wrought 7 

thousand troy ounces_ _ 538 444 NA NA. 
Iron and steel: . . 

Iron ore and concentrate excluding 
Mecasted pyrite ____________- 15 13 7 Japan 4; Switzerland 2. 

etal: 
Scrap _________________ 103,997 490,601 231,129 Netherlands 197,697; United King- 

dom 59,632. 
Pig iron, cast iron, related mate- 

rials. _~§ 92 =~ 29,371 2,322 1,833 Canada 343; Italy 92. 
Ferroalloys: 

Ferroaluminum ____——___ (?) — 
Ferrochromium __——___—~— 196 749 NA NA. 
Ferromanganese__—_——___ 1,284 37 _- All from France. 
Ferronickel___.$__/_____ (7) _- 
Ferrosilicochromium —— — — — _— 91 NA NA. 
Ferrosilicomanganese ____— 1,610 —_ 
Ferrosilicon____§_§______ 148 153 NA NA. 
Unspecified_______—___ 69 87 87 

Steel, primary forms ________ NA 464,528 104,324 France 130,492; West Germany 
,640. 

Semimanufactures: 
Bars, rods, angles, shapes, 
sections____________ 8,396 7,683 593 Sweden 4,517; Canada 662. 

Universals, plates, sheets _ _ 57,246 61,945 2,248 Venezuela 20,568; France 10,104; 
West Germany 9,877. 

Hoop and strip________ _ 5,496 5,967 1,021 West Germany 2,818; United King- 
om 1,217. 

Rails and accessories _____ 15,928 12,199 238 Austria 6,700; Japan 4,223; Romania 
407. 

Wire __-_____________ 2,538 2,234 159 Japan 1,417; West Germany 172. 
Tubes, pipes, fittings _____ 10,553 10,961 377 Japan 3,997; West Germany 2,642; 

France 2,180. 
Castings and forgings, rough 128 257 25 Italy 128; Japan 75. 

See footnotes at end of table.
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Table 3.—Brazil: Imports of mineral commodities’ —Continued 

(Metric tons unless otherwise specified) 

i 
Sources, 1986 

Commodity 1985 | 1986 ‘“Ttmiteqd . .».» ©... DO United Other (principal) 
i 

METALS —Continued 

Lead: 
Ore and concentrate ______._ ~~ 27,447 30,120 __ Ireland 10,460; Argentina 9,800; Peru 

Oxides _______--_--------- 334 651 3 Mexico 648. 
Metal including alloys:  — 

 Serap _.-_-------------- 12,888 16,308 14,089 Canada 1,272; United Kingdom 997. 
Unwrought__..._..___--~- 2,141 3,410 __ Mexico 3,141; Peru 269. 
Semimanufactures _____ ~~~ 4 3 1 West Germany 1; Italy 1. 

Lithium: Oxides and hydroxides_ _ — ~~ — 426 388 NA NA. - 
Magnesium: Metal including alloys: 

rap ___--_----~--_--~--~-+- 39 _- 
Unwrought _______-_-_-----~-- 8,091 3,368 872 Norway 2,410; West Germany 85. 
Semimanufactures_ ________~-~-~ 2 2 2 

Manganese: 
Ore and concentrate, metallurgical- 
grade_____.____--------- 3,753 2,106 -— Netherlands Antilles 2,100; Republic 

of South Africa 6. 
Oxides __-.____~---------- 66 3 2 Belgium-Luxembourg 1. 
Metal including alloys, allforms —_—— 1,221 1,249 NA NA. . . 

Mercury _______— %6-pound flasks_ — 5,408 6,440 609 Netherlands 2,205; West Germany 
1,653; Mexico 1,624. 

Molybdenum: 
re and concentrate ________~-~- 2,893 2,493 NA Mainly from Chile. 

Oxides and hydroxides ________-— 542 484 NA NA. . 

‘Metal including alloys: 7 

Scrap ____~------~----~-- 2 1 ° NA NA. 
Unwrought_ __.____-_--~--- 5 6. NA NA. 
Semimanufactures _____._-~- 43 65 NA NA. 

Nickel: . . 
Matte and speiss ____-~___-_-~~~- 112 3 2 United Kingdom 1. | 

Metal including alloys: 
Unwrought__.___-_------ 1,138 1,912 108 Netherlands 1,157; Norway 435. 
Semimanufactures ______~_~ 146 109 66 West Germany 26; Canada 5. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

troy ounces_ _— 25,592 24,113 NA NA. 
Selenium, elemental_._—_____----- 30 38 NA NA. 
Silver: - 

Ore and concentrate ______—_~-~- 5 6 NA NA. . 

Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces_ _ 4,329 5,466 NA NA. 
Tellurium, elemental _________-~-- 4 6 NA NA. 
Tin: Metal including alloys: 

Unwrought __...___-_------~- -- 24 _. All from Netherlands. 

Semimanufactures_—_______~-- 10 6 _. All from West Germany. 

Titanium: 
Oxides __ --____~____~--~---+-+ 1,282 3,074 168 West Germany 1,427; France 766; 

. United Kingdom 308. 

Metal including alloys: 
Scrap ____.-__--------- 120 139 NA NA. 
Unwrought__..--__.----- 20 17 NA NA. 
Semimanufactures ________~ 31 56 NA NA. 

Tungsten: 
Ore and concentrate _________—~ 2,895 2,494 238 Chile 2,217; United Kingdom 20. 

Metal including alloys: 
Unwrought_ _____-_------ 19 24 NA NA. 
Semimanufactures ___ ~~ 39 39 NA NA. 

Zinc: 
Ore and concentrate __________- 75,316 76,853 _- Peru on ,071; Sweden 9,479; Mexico 

Oxides _._-___-~_-~---~------- 84 743 36 France 390; Uruguay 91; Peru 77. 

Blue powder_ ~~ _--~--------- 131 158 153 West Germany 5. 
Metal including alloys: 

Unwrought_—_-_--__--+---- 23,086 23,153 _- Australia 6,910; Mexico 4,994; Spain 

Semimanufactures _____---~- 5,548 46 1 West Germany 20; United Kingdom 
18; Japan 6. 

Zirconium: 
Ore and concentrate _____--—---~- 12,134 12,697 NA NA. 

Metal including alloys, semimanu- 
factures ___.______--~~----- 1 _— 

Other: 
Ores and concentrates____——_—-~- F15,099 15,118 NA NA. 

Oxides and hydroxides ______-_-- 17 321 2 West Germany 271; Italy 48. 

Ashes and residues_— —___ _____- 20,780 18,527 3,461 Canada 15,066. 

Base metals including alloys, all forms 3 177 NA NA. 

See footnotes at end of table.
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Table 3.—Brazil: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

. . Sources, 1986 

_ Commodity 1985 1986 : 
. Quite Other (principal) 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, . 

etc _-__- ~~ ~~~ 941 518 115 Italy 340; West Germany 61. 
Artificial: - 

Corundum ___—~__________ 317 275 199 France 40; Japan 20. . 
Silicon carbide___________- 1,189 948 NA NA. . 

Dust and powder of precious and semi- 
precious stones. 

] value, thousands_ _ $3,730 $4,906 $4,056 Ireland $533; West Germany $174. 
Grinding and polishing wheels and 

stones ___~______________ 221 207 $45 West Germany 56; Japan 44. 
Asbestos, crude ____.~_-_______ 2,591 3,658 148 Canada 2,831; Republic of South 

; Africa 536. . 
Barite andwitherite______.______ 22 33 _~— West Germany 20; Switzerland 13. 
Boron materials: 

Crude natural borates__________ 21,699 20,731 -- Argentina 13,435; Peru 7,095; Chile 

Oxides and acids _. ___________ 5,338 6,085 3 Argentina 5,845; France 144; West 
: Germany 81. | . 

Bromine ________~_~____~______ 14 13 NA NA. oe . 
Cement. ____________________ 2,077 5,832 1,170 Uruguay 3,030; France 780. 
Chalk. ._--_-___--_~~.~-_-___-~- 40 30 _— All from Switzerland. 
Clays, crude_______-______---- 14,784 23,378 10,315 Argentina 11,897; Republic of South 

Africa 763. 
Cryolite and chiolite __ __ — kilograms_ _ 550 2,000 _~ All from Switzerland. 
Diamond: 

Gem, not set or strung . 
value, thousands_ _ $155 $524 __ Switzerland $522; West Germany $2. 

Industrial stones _ thousand carats_ _ $658 $725 $416 West Germany $140; Belgium- 
Luxembourg $91. 

Dust and powder _____________ () _- 
Diatomite and other infusorial earth —_ _ — 1,401 1,309 1383. Mexico 862; West Germany 284. 
Feldspar, fluorspar, related materials _ _ 1 1 -- NA. 
Fertilizer materials: 

Crude, nes ~~ T18 23 _. All from Japan. 
Manufactured: 

Ammonia__________-_-_-— 17,081 51,545 17,541 U.S.S.R. 33,975; France 29. 
Nitrogenous _____________ 534,454 1,073,095 469,757 West, Germany 196,018; Netherlands . 

Phosphatic___§___....-___ 30,789 201,372 171,621 Uruguay 23,548; Israel 6,160. 
Potassic_ ______.__.--..--_ 1,799,959 2,217,301 184,612 Canada 855,340; East Germany 

Unspecified and mixed. ______ 105,598 201,086 147,192 Chile 48,305; Morocco 5,000. 
Graphite, natural _._._________-~- 8 19 _. Madagascar 18. 
Gypsum and plaster ___________-- 1 2 1 Italy 1. 
Iodine ___________~-~~__-__~-~ 261 253 NA NA. 
Lime ________.~____--------- 40 70 _. All from Belgium-Luxembourg. 
Magnesium compounds: 

agnesite, crude__._________~_ 3 1 NA NA. 
Oxides and hydroxides ______ ~~ F211 160 NA NA. 
Other_______________---- 323 1,214 NA NA. 

Mica: 
Crude including splittings and waste _ 1 25 (?) Mainly from India. 
Worked including agglomerated split- 
tings______________-__- 63 53 18 _ France 11; Switzerland 11. 

Nitrates, crude ________________ 11,670 12,251 _. _ All from Chile. 
Phosphates, crude ____§__________ 31,678 119,240 63,456 Israel 37,734; Morocco 18,050. 
Phosphorus, elemental ___________ 6,163 7,718 NA NA. 
Pigments, mineral: Iron oxides and 

hydroxides, processed_ _________-— 1,048 1,104 92 West Germany 975; Italy 12. 
Precious and semiprecious stones other 

than diamond: 
Natural _.___ value, thousands_ _ $29 $70 $4 West Germany $64; Argentina $1. 
Synthetic _____.______do____ $51 $1 _— All from West Germany. 

Pyrite, unroasted_______________ 65 111 _- Do. 
Salt and brine_________________ 222,568 783,352 38,000 Chile 256,999; France 140,059; Baha- 

mas 102,460. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured________ 110,858 155,933 80,862 West Germany 75,070; Japan 1. 
Sulfate, manufactured _________ 35,725 60,718 423 Mexico 40,268; Chile 13,724; West 

Germany 3,588. 

See footnotes at end of table.
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Table 3.—Brazil: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

nnn Uy > tina 

| Sources, 1986 

Commodity 1985 1986 : 

| United Other (principal) 

| INDUSTRIAL MINERALS —Continued | | 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked — ~~ -—- ) 19 _. _ Japan 18; Greece 1. . 

Worked _ _ ___----~------- -- 6 _. All from Italy. 

Dolomite, chiefly refractory-grade _— 351 413 _- Italy 410; Japan 3. 

Gravel and crushed rock ~_~_~-~- 60 60 -_- All from France. 

Limestone other than dimension -_ —_— 19 a 

Quartz and quartzite. ____------ 56 13 11 France 2. 

Sand other than metal-bearing ~~ -—-— 9 8 8 

Sulfur: 
Elemental: 

Crude including native and by- 
product. oe 1,084,955 1,155,291 248,112 Canada 524,728; Poland 386,351. 

Colloidal, precipitated, sub- 
limed _______--~------- 633 791 786 West Germany 5. 

Sulfuric acid. __--_-_--------- 41,735 203,172 9 Spain 170.9%; Italy 9,069; Switzer- 

| and 7,236. 

dele, steatite, soapstone, pyrophyllite — — 87 15 10 Japan 3; Sweden 2. 

er: 
| . 

Crude. _________---------- 7,581 9,837 491 Argentina 9,168; Greece 108. . 

Slag and dross, not metal-bearing — - — 12,852 26,636 _- Republic of South Africa 26,006; West 
rmany 631. 

MINERAL FUELS AND RELATED 
. 

MATERIALS 

Asphalt and bitumen, natural _ ————-- 188 173 128 Argentina 45. oo, 

Carbon black _____------------ 2,779 2,787 824 . West Germany 893; France 582. 

Coal: All grades excluding briquets . 

thousand tons__— 8,260 8,946 4,955 Poland 2,113; Canada 979. 

Coke and semicoke___.—_--_-—--~--- 94,610 77,300 22,060 West Germany 39,740; Japan 11,000. 

etroleum: 

Crude. thousand 42-gallon barrels_ — 197,556 219,769 __ Saudi Arabia 79,786; Iraq 71,642; 
China 21,479. _ 

Refinery products: 
Liquefied petroleum gas 

— ae 4,826 7,519 __ Saudi Arabia 3,351; Angola 2,233; 

, Algeria 1,170. 

Gasoline ______._—-do__~_—~- 1,221 1,017 91 Argentina 671; Uruguay 126. . 

Mineral jelly and wax 
42-gallon barrels_ _— 541 409 47 Republic of South Africa 291; Bel- 

gium-Luxembourg 47. 

Kerosene and jet fuel_ __do_ ~~ — ~ 10 543,159 _— Venezuela 244,373; Argentina 

. 218,116; Netherlands Antilles 
80,670. 

Distillate fuel oil 
. 

thousand 42-gallon barrels_ — 2,481 4,953 _. Netherlands Antilles 1,354; Venezu- 
ela 1,318; Argentina 706. 

Lubricants ________-do__-- 841 157 30 Romania 73; Venezuela 19. 

Nonlubricating oils _ _ _ _do_ — -— 59 66 —_ All from Romania. 

Residual fuel oil_ _ _ _ _ _.do__ ~~ 1,580 1,486 _- Venezuela 1,227; Italy 256. 

Bitumen and other residues 
do__—— (7) (?) __ _ All from Uruguay. 

Petroleum coke __— ~~ —do__ ~~ 556 1,091 711 Argentina 363; United Kingdom 17. 

a
 

TRevised. NA Not available. 
1Table prepared by H. D. Willis. 
2Less than 1/2 unit. 
SRevised to zero. 

| COMMODITY REVIEW | 

METALS mated 913,000 tons. Primary aluminum ex- 

. . . ports were 463,000 tons, or 55% of pri- 

Alumina, Aluminum, and Bauxite— mary production, making Brazil 1 of the top 

Domestic production of primary aluminum 10 aluminum exporters worldwide. Domes- 

was approximately 845,000 tons in 1987, tic consumption of aluminum slumped in 

which exceeded that of the previous year by 1987 as a result of rising inflation and 

11%. Total aluminum production including cutbacks in state investment in the trans- 

secondary (scrap) aluminum was an esti- port, industrial, and construction sectors. In
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addition, a dispute between aluminum pro- at Araxa contains sufficient proven re- 
ducers and the Government at midyear serves to last approximately 500 years as- 

| affected domestic and export sales. In Octo- suming a production of 20,000 tpy of pyro- 
ber, the go-ahead was given for phase 2 of chlore concentrate. 
the Aluminio Brasileiro S.A. refinery proj- Copper.—Brazil increased its mine pro- | 
ect at Barcarena, Para State. Phase 2 would duction by approximately 4% over that of 
raise the smelter capacity to 240,000 tpy of 1986 while primary copper production in- 
alumina by yearend 1988, and to 320,000 tpy creased an estimated 21% over that of 
by 1991. The project is owned by CVRD 1986. Cia. Paraibuana de Metais. (CPM) | 
(51%) and Nippon Amazon Aluminium Co. announced that construction would very 
(49%), a Japanese consortium. Two of Bra- likely begin on its 100,000-tpy electrolytic _ 

_ Zil’s largest foreign subsidiaries, Alcoa Al- refinery near the Igarape do Salobo copper 
uminio S.A. (United States) and PirelliS.A. deposit in the Carajas area in 1988. The 
(Italy) at yearend planned to form a joint deposit contains copper sulfide reserves of 

: venture to construct a 16,000-tpy aluminum 1.2 billion tons, of which 40% is in excess : 
bar-rolling plant at Pocos de Caldas, Minas of 0.8% copper. Cia. Metalquimica do Mar- 
Gerais State. The venture required an in- anhao,a subsidiary of CPM, received the go- 
vestment of $7 million split evenly between ahead for its plans to construct a 100,000- 
the two companies. Alcoa would guarantee tpy smelter-and-refinery facility at Sao Luis | 
a supply of ingot aluminum, and Pirelli in the Carajas area at yearend. Construc- | 
would transfer equipment from a rolling tion was to commence in mid-1988. Never- 
plant at Santo Andre, Sao Paulo State. theless, no decision was reached on full- 

| Bauxite production for 1987 was approx- scale development of the Salobo deposit. 
imately 7.3 million tons, a growth of 12% Gold.—Unofficial gold production in Bra- | 
over that of the previous year. The major il was estimated at 2.3 million troy ounces 
bauxite producer was Mineracdio Rio do while the estimated official figure was 1.2 | 
Norte S.A., which accounted for 70% of million ounces. In 1987 , the major gold 
annual production as well as 3.2 million mining companies produced approximately 
tons of bauxite exports valued at $84 mil- 421,000 ounces of gold, 85% of which was | 
lion. Brazil’s alumina production for 1987 produced by CVRD (Fazenda Brasileiro 
was an estimated 1.3 million tons. Project), Manati Mineracdo, Mineracéo 
Columbium.—In 1987, ferrocolumbium Novo Astro, Mineracio Morro Velho and 

production decreased 40% to 10,800 tons. Sao Bento Mineracdo. The official garim- 
Total exports were reduced as well, from _peiro production was 730,000 ounces. 
12,382 tons in 1986 to 11,069 tons in 1987. The Morro do Ouro project in the State of 
The major importers were North America Minas Gerais began gold bullion production 
(37%), the European Economic Community at yearend. The mine was under the oper- 
(36%), Japan (17%), and the Soviet Union ation of Rio Paracatu Mineracao S.A., a - 
(4%). Cia. Brasileira de Metalurgia e Min- joint venture of the British company Rio 
eragéo (CBMM) produced approximately Tinto Zinc Corp. PLC (RTZ) (51%) and the 
85% of the ferrocolumbium, and Mineracéo Brazilian company Autran Mineracio e 
Catalao de Goias Ltda. produced the re- Participacoes S.A. (49%). The ore reserves 
mainder. were estimated at 130 million tons grading 

Paranapanema S.A. Mineracao Industria 0.66 grams per ton of gold. A total of $65 
e Construcao, Brazil’s largest tin producer, million was invested in the mining oper- 
constructed a columbium processing plant ation by yearend, with the total installed 
at its Pitinga Mine in the State of Amazo- capacity of 3 to 5 tpy of gold to be fulfilled in 
nas. It began production at yearend. The 1988. Inco Gold Co. of Canada announced _ 
plant, with annual capacity of 2 million that it will proceed through its Brazilian 
pounds of columbium oxide, was designed to subsidiary, Mineracdo Serra Grande S.A., to 
process the mine’s byproduct columbium. develop its gold mine project at Crixas, 
At yearend, Brazil’s Industrial Develop- Minas Gerais State. The total cost of the 
ment Council approved a project by CBMM project will be $68 million, one-half of which 
to produce approximately 40 tpy of colum- is to be met by Mineracdo Morro Velho S.A., 
bium metal, mainly for use in supercon- a subsidiary of the Anglo American Corp. of 
ductor research. The plans call for an in- South Africa Ltd. The deposit contains re- 
vestment of $6 million in equipment at its serves of 7 million tons of ore grading 11.7 
plant in Araxa, Minas Gerais State, with grams of gold per ton. 
production to commence by 1990. The mine Paranapanema, Brazil’s largest tin pro-
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ducer, pulled out of Mato Grosso State ferrosilicon making up 28% of the total. 
_ because its gold mining concession, the Ferrochromium, ferromanganese, ferrosili- 

Novo Planeta Mine, was overrun by numer- comanganese, and ferrosilicon composed 
ous garimpeiros over an extended period. 83% of the total ferroalloys produced. , 
The mine’s annual production was 27,000 Many ferroalloy producers suffered from 
ounces, and had a total investment of $50 the disruption of power supplies caused by a 
million. | drought in the northern States. A number | 

Iron Ore.—Brazil’s iron ore production is of the producers received authorization 
mainly concentrated in two areas, the “Iron from the Government to construct their 
Quadrangle” in the State of Minas Gerais own hydroelectric powerplants. The financ- 
and the Serra dos Carajas area in the State ing, reportedly, would be by the industry 
of Para. As production declines in the south- itself and from international lenders. The 
ern region, the emphasis on the Carajas Government would provide less than 10% of 
region increases. Iron ore production in- the financial backing. Energy costs were 
creased slightly over that of the previous raised 45% over those of 1986, which result- _ 
year, and CVRD produced approximately ed in the elevation of the energy portion of 
65% (85 million tons). Iron ore exports production costs to 50%. The powerplants 
increased by about 6% to 95.7 million tons, would be built in the north, and the electric- 
of which CVRD exported 65.3 million tons. ity produced sold to the Government for : 

. Mineracoes bBrasileiras Reunidas. S.A. transmission to Minas Gerais State where | 
(MBR), the second-largest producer, pro- most ferroalloy producers are located. 
duced an estimated 20 million tons and Pig Iron.—The Itaminas Group, Brazil’s 
exported in excess of 14 million tons, or 15% largest pig iron producer, formed Cia. Si- 
of total exports. The three remaining major derargica do Para (COSIPAR) to construct 

| producers were Ferteco Mineracéo S.A. and operate a plant in Maraba, Para State. 
(10%), S.A. Mineracdéo da Trindade (6%), Itaminas will invest $70 million to reach pig 
and Samarco Mineracdo S.A. (6%). CVRD iron production of 600,000 tpy in 5 years. 
produced 17 million tons of iron ore pellets The plans call for COSIPAR to build 10 
in six plants at the Tubarao harbor complex furnaces of 60,000 tpy capacity each. Pro- 
in 1987. Four of the plants are joint ven- duction is to begin in early 1988 using iron 
tures between CVRD and international ore from the CVRD mine in the Carajas 
companies from Italy, Spain, and Japan. region. : | 
The two remaining plants are wholly owned _. Steel.—Brazil was the. world’s seventh- 
by CVRD. : largest steel producer in 1987, producing 

The Brazilian Government and MBR approximately 22.2 million tons, 11% great- | 
signed an agreement for the completion of er than in 1986. Exports accounted for 8.4 
the much-delayed railroad between Minas_ million tons and were valued at $1.5 billion. 

Gerais and its Sepetiba Bay terminal in Rio Brazil’s state steel holding company, Si- 
de Janeiro State. The railway had been  derurgia Brasileira S.A. (SIDERBRAS), lost | 
under construction for the past 10 years. By approximately $2.3 billion. The Central 
the terms of the agreement, MBR will Bank attributed the loss to a decrease in 

invest $70 million of the required $136 demand and to pricing problems that re- 
million and will recoup its investment duced the steel selling price below produc- 
through the use of the railroad for moving tion costs. Cia. Siderargica Belgo-Mineira, 
its own iron ore. : the country’s second-largest private steel 

Brazil’s total iron ore reserves (measured, producer, announced it was lowering its 
inferred, and indicated) containing greater investment plans for 1987 and 1988. The 
than 50% Fe were a reported 74 billion planned 1987 investments of $83 million 
tons. The measured reserves were 21.5 bil- were reduced by 42% to $48 million due to 
lion tons, with 56% in the Carajas region lack of confidence in the Government’s 
and the remainder in the Iron Quadrangle. economic program, according to Belgo- 
Measured reserves containing greater than Mineira. Cia. Siderdrgica Paulista, one of 
60% Fe were calculated to be 8.7 billion tons the state-operated steel mills and the coun- 

with the Iron Quadrangle containing 4.7 try’s third-largest, inaugurated a rebuilt 
billion tons and the Carajas region the high-temperature furnace and the first of 
remainder. three continuous casters. These improve- 

Iron and Steel.—Ferroalloys.—Ferroalloy ments would boost the plant’s output from 
production increased by 2% over that of 2.7 million tpy to 3.9 million tpy by early 
1986 to approximately 824,000 tons, with 1988.
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Manganese.—Manganese production de- INDUSTRIAL MINERALS 
creased by about 8% relative to 1986 output. | | ay a | 
The reduction was partly the result of Cement.—Brazil’s cement production was 
reports that the Industria e Comércio de 29-5 million tons compared with 29.3 mil- 
Minerios S.A. COMI) manganese mine at lion tons for 1986, and Brazil continued to 
Serra do Navio in Amapé Territory had an be the leading cement producer in Latin 
economic life of 5 to 6 years, and partly a America. Cement. imports had increased 

: reaction to adverse market conditions. O°ver the past 3 years to the modest level of 
These adversities also influenced the 10% 16,000 tons. The cement industry had an 
drop in exports, to 690,000 tons. However, as installed capacity of 44.8 million tpy at. 
a result of further exploration and testing, yearend 1987. All 54 cement plants in Brazil 

additional reserves of 2 million tons of high- Were privately owned. All new plant activi- 
_ grade ore were discovered at the Amapa ty that was scheduled to come on line in 

mine. Its estimated productive life was ex- 1987 was postponed until 1988. . 
| tended to 8 to 9 years. | Phosphate Rock and Potash.—Brazil in- 

Metalman S.A., a subsidiary of Metalur, creased phosphate rock and P.O; production 
reportedly invested $3 million in technology by 6% and 5%, respectively; however, the 
for the production of manganese metal, rates of production remained well below the 
electrolytic MnO., and potassium perman- domestic consumption levels. To meet the 
ganate (KMnO,) from the Igarapé Azul increasing domestic demands for phos-. | 

manganese mine ores in the Carajas region. phates, at least $1 billion must be invested | 
A startup in early 1988 was projected. _ in the industry by 1990, according to the 

Rapid growth in the production of manga- Ministry of Mines and Energy. As a direct 
nese was expected following CVRD’s activ- result of this, Petroleos Fertilizantes Brasil- 

ation of the Igarapé Azul Mine. The mine’s_ eiro S.A. (PETROFERTIL), a subsidiary of | 
officially reported reserves were 60 millon PETROBRAS, authorized the investment of 

tons comprising 48.5 million tons of lump $40 million in the expansion of the Tapira 
| ore grading 48% Mn and 11.5 million tons of Mine in Minas Gerais State, to 1.5 million | 

battery-grade ore with 76% Mn content. tpyfrom1.1milliontpy. 
Tin.—Tin production increased by 4%. CBMM announced the discovery of large 

Brazil ranked second in the world in tin phosphate deposits in the vicinity of Campo 
production with approximately 17% of the Alegre de Lourdes, 820 kilometers from 
world total. Production growth was con- Salvador, Bahia State. Exploration was to 
trolled with an aim to normalizing the be concluded in 1988, but reserves estimated | 
world tin market. For the same reason, tin by yearend were 20 million tons of 18% 
exports were held to 21,000 tons, the same apatite and 50 million tons of carbonatite 
level as in 1986. The Brazilian Government with 8% P.O;. Planned investment by 
had planned to restrict its exports of tin to CBMM would be $20 million to start up a 

| 26,500 tons in 1988, in line with an agree- 300,000-tpy mine and concentrator plant. 
ment reached with the Association of Tin PETROFERTIL awarded a contract to 
Producing Countries. As of early 1987, Bra- Milder Kaiser Engenharia S.A. for a feasi- 
zil possessed 250,000 tons or about 8% of the _ bility study on a plant to produce phospho- 
world’s known tin reserves, and 66% of ric acid and yellow cake (U;,O,.) commercial- 
Latin American reserves. It ranked fourth ly from the Itataia deposit. The deposit, 
in the world in the amount of reserves after located 240 kilometers from Fortaleza, the 
Malaysia, Indonesia, and Thailand. State capital of Ceara, was discovered in 
Titanium.—CVRD announced plans fora 1975. Plans called for the installation of a 

$100 million project in the Tapira region of plant to produce 105,000 tpy of P.O; and 700 
Minas Gerais State that will produce’ tpy of U;O, at an estimated investment cost 
400,000 tpy of anatase concentrate. The of $200 million. 
project was scheduled to begin production Petrobras Mineracaéo S.A., the mining 
at about one-half-capacity by the end of subsidiary of PETROBRAS, opened Brazil’s 
1989. Upland Minerals and Chemicals first potash mine at Taquari-Vassouras, 
Corp., a Brazilian exploration and mining Sergipe State in 1987. The life expectancy of 
company, confirmed in a second series of the mine is 30 years at a production level of 
analyses that significant reserves of tita- 500,000 tpy, although only 100,000 tons was 
nium dioxide (TiO,) exists on three of the produced in 1987. 
company’s five titanium concessions.
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MINERAL FUELS PETROBRAS would take over operation of 

Coal.—In 1987, Brazil marketed 1.6 mil- oe February, the state gas corporation, 
lion tons of coal comprising 1.4 million tons CoywG AS, began work on the Sao Paulo 
of metallurgical coal. Domestic consump- City gas distribution system. The system 
tion of steam coal exceeded production by would be connected to the 22-inch, 320- 

about 1 million tons, while metallurgical kilometer pipeline under construction by 
coal imports approached 10 million tons. PETROBRAS. The line would connect Volta 
The National Minerals Production Depart- Redonda, Rio de Janeiro State, to Capuava, 
ment reported that the results ofasurvey of just east of Sao Paulo City. The pipeline 

the Parana River basin increased the total would cost approximately $100 million. The 
measured, indicated and inferred Brazilian President approved a plan recommending 
coal reserves by 30% to 32.4 billion tons. Of the expenditure of $3.5 billion, in addition 
this amount approximately 3 billion tons to the $1 billion earmarked for natural gas 
are currently recoverable. Based on current exploration, on raising the use of natural 

consumption rates, the country has suffi- gas in total domestic energy consumption to | 
cient coal for the next 2,000 years, however, 59% from the current 2% share. 

most of it is of relatively low quality. Petroleum.—Brazil produced 215.4 mil- 
SIDERBRAS contracted for the purchase ion barrels of crude petroleum, about the 

of 11 million tons of metallurgical coal in same as in 1986. The average daily produc- 
1987, 1 million tons more than in 1986, ata _ tion was approximately 590,000 barrels 

cost of approximately $600 million. Among with 623,000 barrels being the peak rate. 
the coal suppliers with contracts or con- Recoverable reserves determined at year- 
tracts pending were the following U.S.com- end were 2.6 billion barrels. At the 1987 , 
panies: A. T. Massey Coal Co., Eastern Gas rate of production, the proven reserves : 
and Fuel Associates, Island Creek Corp., would last approximately 12 years. In mid- : 
Jno. McCall Coal Co., Peabody Development year, PETROBRAS announced it may have . 
Co., Pittston Coal Export Corp., United Coal discovered a 3.5-billion-barrel petroleum re- oo 
Co., and U.S. Steel Mining Co. serve in the deep portion of the Campos 

The Government was considering a na- Basin south of the Marlim Field, which 
tional coal council to oversee long-range already had estimated reserves of 3.5 billion : 
Brazilian coal development. Early in the barrels lying beneath more than 600 meters 3 
year, a policy meeting of coal producers, of water. The discovery well was drilled in : 
distributors, and users concluded that it 1,100 meters of water and yielded 3,000 : 
was vital for coal to take a greater part in barrels per day of oil. PETROBRAS com- | 
Brazil’s energy profile. Participants re- pleted the world’s deepest offshore produc- 
commended that a national policy council ing well in January. The well, completed 
be created, with the federal coal distribu- in 492 meters of water, produced 5,000 bar- 
tion company, Cia. Auxiliar de Empresas _ rels of petroleum and 2.3 million cubic feet 
Electricas Brasileiras, taking responsibility of natural gas per day. PETROBRAS 
for carrying out policy. Another suggestion announced that after 10 years on-stream, 
was that the industry welcome some inter- the petroleum and natural gas produced in 
national participation in order to attract the Campos Basin had spared Brazil the 
foreign capital and technology. additional cost of imported oil by $14 billion 

Natural Gas.—Natural gas production in- to $15 billion, paid off the $10 billion invest- 
creased by 5%, to nearly 210 billion cubic ed, and provided profits of $4 billion to $5 
feet. At yearend, recoverable reserves were _ billion. 
calculated to be 3.7 trillion cubic feet. Based Argentina, Brazil, and Chile discussed the 
on the 1987 rate of production, the reserves possibility of establishing a consortium to 
would last approximately 18 years. complete the exploration and begin the 

Pecten do Brasil, a Shell Oil Co. subsid- exploitation of petroleum reserves on the 
iary, signed an agreement in October to Atlantic Continental Shelf opposite the 
invest $200 million over the next 4 years Strait of Magellan. It was announced in 
to develop the Merluza Gasfield offshore April that a 155-square-kilometer oil basin 
Sado Paulo State. Pecten was to drill five had been discovered in the Urucu River 
wells from a fixed platform in 140 meters of area of the Amazon basin. 
water, and two existing wells would be Reductions in the PETROBRAS invest- 
completed on the seabed. Gas production ment schedule in 1986 and 1987, which were 
would be transported 179 kilometers forced by increased financial losses, began 
through a new marine pipeline and 20 to affect investments in production facili- 
kilometers of onshore line to Cubatéo, Sao ties. With increased consumption and de- 
Paulo State. Upon completion of the wells, clining production, some sources stated
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that Brazil’s chances for self-sufficiency ap- which was almost entirely consumed do- 
peared dim. Prospects for production at the mestically. PETROBRAS, for the first time 
700,000-barrel-per-day level by the end of ever, recorded a loss in 1987 from its total 

| 1987, once thought virtually certain, fell far operations. The loss was approximately $2 
short of that figure by 110,000 barrels per billion, of which alcohol subsidies made up 
day. | _ approximately 15%. There had been mount- 

| Nuclear Power.—In October, the Presi- ing pressure on the Government to reduce 
dent announced that prazil had succeeded the amount of the alcohol subsidy. | 
in mastering the technology of uranium Hydroelectric Power.—Hydroelectric 

Se encahmant ir cad area Bree ate 2m smart $5 of he tic uranium ¢ y produced in Brazil, compared with a 91% 
er mon phrough 19er- Braz reported: share in 1986. Thermoelectric sources (coal 
y arranged tO expo ons of enriched and oil) accounted for 4.7%, and nuclear 
uranium worth $1.4 million to Argentina, plants, 0.6%. At yearend, it appeared that | 

| although the new enrichment Plant hadnot the specter of energy rationing and black- 

feon open. At 2earand: poe ganancet outs no longer threatened the Sia of Ri 
concerning investments in uranium pros- sistance, and. debe restructaring "were 

Pecting and ld be The prosp ne and arranged to head off future electrical power 
mining would ve cone on a risk asis, shortages. Early in the year, the drought 
mostly at the Cristalino River site in south- persisted in northeast Minas Gerais and 

ern Para State. Japan would finance the southwest Bahia States. However, it eased 

ost a? rospesting, wien wou! d cost art of off considerably by yearend, allowing most : 
mano ‘um foun d port P of the alumina and aluminum plants to go 

any Uren " : back to previous levels of production. | 

NONMINERAL ENERGY SOURCES | aPhysical scientist, Division of International Minerals. 

| Alcohol.—In 1987, Brazil produced ap- praritian crasaion (Col) to US. dolines ot the vate of 
proximately 2.7 billion gallons of alcohol (z$39.2=US$1.00 as an average for 1987.



The Mi t e Mineral Industry of 
B " - Bulgaria 
By Walter G. Steblez* 

In 1987, Bulgaria’s mineral industry con- and the development of the Asarel copper 
tinued to meet most of the country’s needs mining and beneficiation complex. Also, 
for nonferrous metals. However, Bulgaria during the year, a number of new products 
had to rely heavily on imports to meet its were produced for the first time; these 
needs for fuels, a variety of industrial min- included wire rod from high carbon steel, 
erals, and iron and manganese ores. powdered metal products for machine build- 

Bulgaria’s centrally planned economy _ ing, new rolled sectional and sheet products, 
met. most of its goals for 1987. National and castings. | | 
income rose by 5.1% and industrial produc- Government Policies and Programs.— 
tion by 4.4% compared with those of 1986. Bulgaria’s central economic plan for 1988 
On balance, the 1987 production results for called for a 6.1% increase in the growth of 
the metals and raw materials industries national income compared with that of 1987 
were positive. The exception was rolled and a 5.0% increase in the growth of indus- 
steel products, which declined in output trial production for the same period. The 
compared with that of 1986. The Metallurgy 1988 plan laid special emphasis on increas- 
Economic Trust failed to fulfill state orders ing both the range and quality of iron and | 
and plans for rolled iron and steel products, steel and nonferrous metal products. The 
and the Metal Products Economic Trust production of high-quality structural steel 
failed to fulfill state orders for the produc- was planned to reach 31% of total steel 
tion of steel pipes.2 The major mineral output, and total metal production, both 
industry projects during the year were the iron and steel and nonferrous, was to in- 
continued construction of the Progress gas crease by 7.2% compared with that of 1987. 
pipeline between the U.S.S.R. and Bulgaria, | 

PRODUCTION 

Bulgaria’s mineral industry was state- was of Soviet design and/or manufacture. 
owned and operated and subject to central Mining and processing operations, with the 
planning. To a large extent, most mineral exception of the coal mining sector, were 
production was coordinated with the reportedly fully mechanized in accordance 
U.S.S.R. and other Council of Mutual Eco- with CMEA standards. In keeping with the 
nomic Assistance (CMEA) countries not Soviet practice of not reporting production 
only to meet the country’s needs, but also to statistics on nonferrous metals, Bulgarian 
fulfill the mineral and raw material re- data on these commodities were not avail- 
quirements within the CMEA bloc. Most able and had to be derived from official 
mineral industry technology and equipment nonstatistical sources. 

159
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| Table 1.—Bulgaria: Production of mineral commodities? 
| (Metric tons unless otherwise specified) _ | 

Commodity? 1983 1984 1985 1986” 1987°¢ 
SS SSS SSS SSS ee Sys sis PSPSPS 

Cadmium metal, smelter® _._.__________ 200 200 200 * 200 180 
Copper:° 

Mine output, Cu content day’ eee 80,000 80,000 80,000 80,000 80,000 
etal, primary and secon : 

Smeter 60,000 60,000 90,000 90,000 91,000 
Refined_____~-.~~-~~-~_________ 62,000 62,000 93,000 95,000 95,000 

Iron and steel: 
Iron ore: 

Gross weight ___.___-_ thousand tons__ 1,803 2,063 1,985 ~ 2,179 2,200 
Fe content __________-____do____ 554 622 607 661 665 

Iron concentrates —----+-—~ ~~ __do____ 824 913 917 986 990 
etal: 

Pigiron __._~____________do____ 1,623 1,578 1,702 1,597 1,600 — 
Ferroalloys, electric furnace, all types® 

do____ 57 49 41 48 42 
Steel, crude _.____________do___ 2,831 2,878 2,944 2,965 2,900 

e Semimanufactures, rolled _____do____ 3,235 3,354 3,325 3,347 3,350 
Lead: ; 

Mine output, Pb content ______________ 95,000 95,000 95,000 95,000 97,000 
Metal, smelter, primary and secondary _____ 116,000 . 116,000 116,000 115,000 115,000 - Manganese cre: 
Gross weight __.____.___________ 45,000 45,000 38,000 37,000 36,000 Mn content _. ~~ 13,100 138,000 11,300 11,200 ‘11,100 Molybdenum, mine output, Mo content® ______ 190 190 190 190 200 

Silver, mine output, Ag content® 
e thousand troy ounces__ 930 930 930 910 910 

Zinc: 
. Mine output, Zn content ______________ 68,000 68,000 68,000 70,000 70,000 

Metal, smelter, primary and secondary _____ 91,000 91,000 91,000 90,000 92,000 
INDUSTRIAL MINERALS 

Asbestos_______~-. ~~ 700 T500 400 300 300 
Cement, hydraulic. ________ thousand tons__ 5,644 «6,717 5,296 5,702 5,700 
Clays, Kaolin. ~~~ __________do____ 242 256 257 265 270 
Gypsum and anhydrite: 

Crude _-__________________do____ 386 393 388 395 400 Calcined__ ~~ 116 115 113. 99 110 
Lime: Quicklime __________ _ thousand tons__ 1,634 1,526 1,331 1,632 1,400 Nitrogen: N content of ammonia ___________ 1,124 1,138 1,138 “1,140 1,145 Pyrites, gross weight®_______ thousand tons__ 189 177 158 187 185 Salt, all types._._-$_.§_.____________do____ 87 89 89 91 92 
Sodium carbonate, calcined _________do____ 1,271 1,212 1,037 1,054 1,100 WN ————— ee preeennnQG  ——— 
Sulfur:® | | 

S content of pyrites _._.._--2~_~-________ 80,000 75,000 65,000 80,000 80,000 : Byproduct, all sources________________ 56,000 62,000 53,000 &62,000 65,000 a a 
Total _-______.__ ~~~ 136,000 137,000 118,000 ©142,000 145,000 

Coal, marketable: ; 
Anthracite __________-_ thousand tons. _ 83 84 83 80 79 
Bituminous ________________do____ 160 139 140 127 128 
Brown ____________________do____ 5,342 5,519 5,385 5,119 5,200 
Lignite_____§_______________do____ 26,805 26,617 25,272 29,896 30,000 EO UU 

Total _.________________do____ 32,390 . 32,359 30,880 35,222 35,407 Coke _____.__________ dol 1,270 1,186 1,087 1,156 1,200 
Gas, natural, marketed© ___ million cubic feet__ 4,800 34,800 4,600 4,600 4,500 
Petroleum, crude: As reported® _ thousand tons__ 1,314 1,314 1,300 1,080 1,000 ---_—————— eee” 

1Table includes data available through Aug. 16, 1988. 
7In addition to the commodities listed, barite, bismuth, chromite, fluorspar, gold, esite, palladium, platinum, tellurium, uranium, and a variety of crude construction materials (common clays, sand and gravel, dimension stone, and cryshed stone) are produced, but available information is inadequate to make reliable estimates of output levels. 

ported figure.
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The U.S.S.R. remained Bulgaria’s major chinery that would last until the year 2000 
commercial partner and principal supplier and would expand direct contacts between 
of iron and manganese ores as well ascoal, organizations and enterprises of the two 
natural gas, and petroleum. In 1987, both countries. The agreement resulted in the 
countries continued to promote a high level creation of a new Bulgarian-Soviet trust for 
of economic coordination. The Soviet Union the joint production of tools and equipment | 
had assisted Bulgaria in the construction of for the mining and processing industries. | 
350 industrial projects, of which 230 were Also, a similar long-term agreement was 
operational by 1987. Also, the Soviets had reached on economic and technical coopera- 
agreed to assist in modernizing 115 enter- tion in the nuclear and conventional elec- 
prises in Bulgaria’s chemical, iron and steel, tric power generating sectors. 
machine building, and nuclear industries. Reportedly, Bulgaria and Albania ex- 
Bulgaria, a country with limited raw mate- panded commercial relations in 1986 and 
rial and fuel resources, had participated in 1987. Mineral trade between the two coun- | 
industrial development projects in the tries included Bulgarian exports of heavy 
U.S.S.R. that were largely related to iron machine durables including mining equip- 
ore and coal mining, and to petroleum and ment to Albania in exchange for Bulgarian 
natural gas extraction to assure adequate imports of Albanian bitumen, cement, cop- 
long-term supplies of these commodities. per cables, and sulfur. Bulgaria also ex- 
Specific  Bulgarian-Soviet agreements pressed interest in assisting Albania in the 
concluded in 1987 included a cooperative development of its bauxite, kaolin, magne- 
venture for the production of mining ma-_ site and quartz deposits. _ | 

| Table 2.—Bulgaria: Apparent exports of mineral commodities’ 

(Metric tons unless otherwise specified) 

Sources, 1986 

1985 P Thuan Commodity - 1986 United Other (principal) 

METALS | | 
Aluminum: 

Ash and residue containing aluminum 1,137 1,863 __ West Germany 1,603; Italy 260. 
Metal including alloys: . 

Scrap __-_____.~-_-_----- 3,059 5,117 _. West Germany 3,913; Italy 1,115; 
. Sweden 89. 

Unwrought.___._________ _ 3,928 4,058 __ Japan 2,787; Italy 806; Austria 251. 
Semimanufactures ________~— 48 : 334 __ Yugoslavia 218; Hungary 75; France 

Beryllium: Metal including alloys, all 
forms ___________ ee (??) _- 

Bismuth: Metal including alloys, all 
forms ~~ ~~~ ~~ 15 31 — United Kingdom 26; West Germany 

. 4; France 1. 
Cadmium: Metal including alloys, all 

forms ~~ ——.~.~_______---_- 42 40 _._ All to Czechoslovakia. 
Copper: 

and concentrate __ ~~ __ __ 23,024 __ All to Finland. 
Metal including alloys: 

Scrap ________------__- 418 659 __ Switzerland 294; West Germany 224, 

Unwrought_ ___________~~- 599 504 _- Yugoslavia 294; Belgium-Luxem- 
bourg 150; West Germany 29. 

Semimanufactures _________ 1,142 832 1 Yugoslavia 587; Morocco 151; West 
Germany 40. 

Gold: 
Waste and sweepings 

value, thousands. _ $665 _- 
Metal including alloys, unwrought 

and partly wrought _ _———do___~_ $297 $400 _. All to Switzerland. 
Iron and steel: 

Iron ore and concentrate excluding 
roasted pyrite _____________ 5,484 1,687 __  Allto Hungary. 

See footnotes at end of table.
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Table 2.—Bulgaria: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodi . 1985 1986? : . y United Other (principal) : | 

METALS —Continued 

. Iron and steel] —Continued : 

Metal: 
Scrap __-_-___-_-_----_- 38,000 44,464 _~ Yugoslavia 25,600; Greece 14,492; 

. . _ Italy 3,901. . 
Pig iron, cast iron, related 

materials ____________- 378,900 332,300 -~ Yugoslavia 15,010; unspecified 17,290. 
Ferroalloys: . 

Ferrochromium ________— 1,022 3,067 _— Belgium-Luxembourg 973; Nether- 
lands 968; West Germany 471. 

. Ferromanganese—— ~--HLe 1,000 3,000 -~-. NA. 
errosilicomanganese __ __ _— 982 —~— West Germany 957; Netherlands 25. 

. Ferrosilicon._-________~ — 370 418 -— Greece 300; West Germany 118. 
Silicon metal __________ __ 57 _- Alito Italy. 
Unspecified_ __________ 9,934 4,533 —-— West Germany 288; Austria 198; 

. unspecified 4,087.. 
Steel, primary forms , : 

thousand tons__ 327 393 —-— Italy 56; Hungary 33; Spain 33. 
Semimanufactures: 

° Bars, rods, angles, shapes, . . 
sections _______do___~_ 72 ey _~- Poland 16; Greece 7; Italy 6. 

Universals, plates, sheets. 
do____ 402 402 _- West Germany 36; Czechoslovakia 24; 

. - Romania 19. 
Hoop and strip _— —_ .do____ 11 11 oe Greece 8; West Germany 1. - 
Rails and accesories 

do____ 6 ?) _- All to Tunisia. 
Wire _______.___do____ 61 65 -. NA. a, | 

_ Tubes, pipes, fittings - 
. do_ ___ 44 36 -__ Poland 6; West Germany 2; unspeci- 

. fied 27. . 
Castings and forgings, rough 

: do____ 1 3 -. NA. 
Lead: 

Oxides ____________.-~_____ 1,158 100 _.  Alltoltaly. 
Metal including alloys: 

Scrap __.--_ ~~ _________ _- 1,531 _. All to Yugoslavia. 
Unwrought______________ 1,424 5,355 _— Yugoslavia 2,355; Czechoslovakia 

2,000; Italy 500. - 
Magnesium: Metal including alloys, 
scrap. ~~~. ~~ _- 11 _— All to West Germany. 

Manganese: Ore and concentrate, 
metallurgical-grade* ____.§_-__.____ 7,300 7,000 NA NA. 

Molybdenum: Ore and concentrate _ _ _ _ 90 _- 
Nickel: 

Oxides and hydroxides —---------~ —_ 2 ——  AlltoNetherlands. . 
Ash and residue containing nickel __ 26 15 _- Do. 
Metal including alloys: 

Scrap __-___~___ 4 39 _. United Kingdom 35; Switzerland 4. 
Unwrought.__§_$__________ 508 274 -- Yugoslavia 264; Netherlands 10. 
Semimanufactures _________ 63 17 -~— All to Morocco. 

Platinum-group metals: . 
Waste and sweepings 

value, thousands_ _ $182 _- 
Metals including alloys, unwrought 

and partly wrought. _____do____ $26 $256 _-- All to West Germany. 
Selenium, elemental___.________ _- 2 —~- _ All to United Kingdom. 
Silver: 

Ore and concentrate 
value, thousands_ _ $53 _- 

Waste and sweepings*_____do____ $107 $798 _-—  Belgium-Luxembourg $581; West 
Germany $217. 

Metal including alloys, unwrought 
and partly wrought _____—do____ $40 $374 _-- West Germany $278; Netherlands 

$95; Austria $1. 
Tungsten: Metal including alloys, all 

forms ~______~____________ _— 1 _. All to Yugoslavia. 
Zinc: 

Oxides ____ _-__ ~~ -- 60 — West Germany 20; Greece 20; Italy 

Metal including alloys: 
Unwrought______________ 23,591 22,523 — Czechoslovakia 14,000; Hungary 

4,371; Yugoslavia 3,537. 
Oth Semimanufactures __.______ 341 188 -— All to Yugoslavia. 

er: 
Ores and concentrates_.________ _- 21 -— All to Thailand. 
Oxides and hydroxides _________ -- 5 -— All to Spain. 
Ashes and residues_ __________~ 28 15 _- United Kingdom 14; Italy 1. 
Base metals including alloys, all 

forms _______-____~______- 35 1 _-— All to Yugoslavia. 

See footnotes at end of table.
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Table 2.—Bulgaria: Apparent exports of mineral commodities: —Continued 

7 (Metric tons unless otherwise specified) 
en EEE 
Sources, 1986 

Commodit, 1985 1986 “thaw +4... .. 
y | United Other (principal) 

DUNN 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: . 

Artificial: Corundum —_———----~~- 18 25 __ _ All to Belgium-Luxembourg. 
Dust and powder of precious and semi- 

precious stones including diamond 
. value, thousands_ _ $56 $91 _- Do. 

Grinding and polishing wheels and 
stones ______.___-------~- _— 6 _. Pakistan 4; Spain 2. 

. Boron materials: -. . a, 
Crude natural borates___ ~~ - 29 _— 
Oxides and acids _.______-_-_-_—- 165 _— 

Cement® _-§ 5 ee 52,300 67,000 __ Yugoslavia 8,500; unspecified 58,500. 

| Clays, crude: ; 
olin _.-_______-~_~----~-- 16,748 32,922 _— Poland 18,275; Hungary 6,103; 

Yugoslavia 4,237. 

Unspecified _.._..___-+----~- 4,126 494 _- Tunisia 400; Yugoslavia 49; Austria 

Diamond: - oo 
Gem, not set or strung . 

. value, thousands_ — $6 $20 $20 
Industrial stones ______.—do___~ $876 $1,347 _. All to Belgium-Luxembourg. 

. Diatomite and other infusorial earth ___ . — 151 - _. All to Greece. 

Fertilizer materials: Manufactured: . . o, 

Ammonia ___~__~~.~___~-~--- __ 11,268 _- Cyprus 6,001; Yugoslavia 6,267 

Nitrogenous® ____ thousand tons__ 942 853 27 India 155; Greece 56; unspecified 519. 

Potassic ______.----__~----- | __ 2,290 1,600 Greece 690. - , : 

Unspecified and mixed -______~-~ 256 2,467 | _. All to Austria. | 

Lime _________~-_--~--~----~-- 731 285 _. . All to Yugoslavia. 

Nitrates, crude? ____ ~_________- 2,139 3,037 __ Czechoslovakia 1,673; Italy 191. 

Pigments, mineral: Iron oxides and . 
hydroxides, processed_ __ — — ~~. — ~~ ~ 101 -- 

Precious and semiprecious stones other : | 

than diamond: 
Natural___ value, thousands_ — $20 $13 _- Netherlands $11; Italy $2. 

Synthetic_______-—-do___- $393 $610 __ West Germany $566; Japan $44. 

Sodium compounds, n.e.s.: Carbonate, — . 

manufactured®____ thousand tons_ — 696 720 _. USS.R. 473; Hungary 102; 
Czechoslovakia 33. 

- Stone, sand and gravel: . . 
Dimension stone: - 

- Crude and partly worked ———~—-— 8,143 18,981 _— Hungary 8,670; Poland 7,601; Italy 

Worked ______-_-------- 3,166 3,635 _— West Germany 3,092; Netherlands 
381; Belgium-Luxembourg 160. 

Gravel and crushed rock __ ~~~ ~~~ _. 3 _. All tolItaly. 
Quartz and quartzite — - —=~----- _- 1 _. All to Austria. 
Sand other metal-bearing —— ~~ 16,231 18,474 _- Greece 18,474; France 1. 

Pale, steatite, soapstone, pyrophyllite —_— 10 ee 
er: 
Crude... -_____-__~-_--- 60 15,076 _- Hungary 14,616; West Germany 420; 

y 40. 
Slag and dross, not metal-bearing — _ — . -- 20 _. __ All to Norway. 

MINERAL FUELS AND RELATED 
MATERIALS | . 

Asphalt and bitumen, natural _—_ — ~~~ 1 442 _. West Germany 424; Austria 18. 
Carbon: Carbon black __———-—_-~-~- 58 37 -.  Alltoltaly. 
Coal: Anthracite bituminous _ _ _ _ __ —~— 35 29,000 5306,000 _. _ United Kingdom 107,629; Morocco 

18,316; unspecified 174,609. 
Coke and semicoke.._________-_-~- 234 -_- 
Petroleum refinery products: 

Liquefied petroleum gas 
thousand 42-gallon barrels_ — 667 529 _. Yugoslavia 434; Italy 90; Austria 5. 

Gasoline __________~.-—do___~ 1,120 3,185 _- France 1,022; Spain 928; Netherlands 

Mineral jelly and wax _ _ — ——do__ —-~— 15 14 _. _ Italy 12; Netherlands 1. 

Kerosene and jet fuel ___——do___~_ 46 723 691 Hungary 21; West Germany 11. 

Distillate fuel oil _ _____-_-do___~- 3,432 3,344 _—. Spain 9; West Germany 90; 
France 431. 

Lubricants_ __— —-----~-do___~ 64 446 840 Yugoslavia 86; Austria 15. 
Residual fuel oil _______~do__~_~_ 132 154 _. All to Spain. 
Bitumen and other residues —do__ ~~ -- 7 _. Austria 6; West Germany 1. 
Petroleum coke. _— —_———-do___~ 24 -— 
Unspecified __._._____-do___~_ 29 — 
a 

PPreliminary. NA Not available. 
‘Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Bulgaria, this table should not be 

taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 

7Less than 1/2 unit. 
Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
“May include other precious metals. 
5Official Trade Statistics of Bulgaria.
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Table 3.—Bulgaria: Apparent imports of mineral commodities! 
| | (Metric tons unless otherwise specified) | 

EE 
LE Re 

Sources, 1986 
Commodit,  , 1985 1986” : oo 

y Gaited Other (principal) 
ee A - 1 . 

. 

Aluminum: - 
_ Ore and concentrate —~_________ a 1 —~. All from Switzerland. — : . 
Oxides and hydroxides _________ 97 135 -- West Germany 98; France 19; Japan 

Metal including alloys: _ 
_ Scrap. 6 _— 

: Unwrought_ ~~~ ~~ ___ 19,551 14,794 | __ Yugoslavia 9,981; Hungary 4,455; 
oe . Austria 260. 

Semimanufactures __._.______ 6,884 | 5,519 -- Hungary 2,498; West Germany 1,299; . 
a, Austria 821. . ; 

Antimony: Oo 
Oxides _______~___________ 16 13 --— All from West Germany. 
Metal including alloys, all forms ___ 20 _- . 

Beryllium: Oxides and hydroxides ____ 20 _- 
Chromium: 

Ore and concentrate___—_§_______ 5,060 488 ~- Finland 250; West Germany 238.. 
Oxides and hydroxides _________ 377 330 -- U.S.S.R. 322; France 8. 
Metal including alloys, all forms ___ 6 3 -- All from United Kingdom. 

Cobalt: Metal including alloys,all 
forms ~_._~_~ ~~~ 4 2 -- France 1; West Germany 1. 

Copper: . 
Matte and speiss including cement 

wdee and hydroxides 7 933 ; -- 

Oxides and hydroxides _._______ — 3 -— . All from West Germany. 
Sulfate? _._._-_______=___ 7,967 7,087. _~  Allfrom U.S.S.R. 
Metal including alloys: - 

Scrap ___._.-_-._______ 1,197 _- 
Unwrought._..-.._-______ 67 a 
Semimanufactures _________ 1,848 2,017 _— West Germany 1,275; Austria 319; 

Belgium-Luxembourg 139. 
Gold: Metal including alloys, __ ____ _ 

unwroughi and partly wrought 
_ value, thousands_ _ $609 $624 -- _ West Germany $600; Belgium-Lux- 

embourg $18; Switzerland $5. 
Iron and steel: : 

Iron ore and concentrate excluding 
roasted pyrite?__ thousand tons__ 2,215 2,248 _.  AllfromU.S.S.R. 

Metal: 
Scrap... ~~ ~______ _- 35 _-— All from Yugoslavia. . 
Pig iron, cast iron, related 
materials?_____________ 404,296 425,398 _-.  USS.R. 378,065; Pakistan 7,350. 

Ferrecalloys: 
_ Ferrochromium ________ _- 3 _- All from France. 

Ferromanganese___ __ _ __ 3,000 — 2,640 _- France 1,283; West Germany 907; 
a OO Belgium-Luxembourg 350. 

Ferrosilicon. — ~_-_______ _- 50 _— All from France. oo | 
Silicon metal _- _~_______ 1,748 2,019 __ All from Yugoslavia. 
Unspecified. __________ 25,000 24,000 _. NA. 

- Steel, primary forms 
thousand tons__ 392 257 -~- Czechoslovakia 135; unspecified 120. 

; Semimanufactures: 
Bars, rods, angles, shapes, 
sections_______do____ 374 362 _- Hungary 68; Poland 29; unspecified 

Universals, plates, sheets? 
do____ 139 131 _- USSR. 73; Poland 9; West Germany 

. Hoop and strip? ___do____ 3 3 -- USSR. 2. 
Rails and accessories 

do_ _ —_ 66 64 -. NA. 
Wire ___._______do____ 14 12 __ Austria 3; West Germany 1; unspeci- 

Tubes, pipes, fittings 
do. ___ 13 188 °) Spain 21; Yugoslavia 8; unspecified 

Castings and forgings, rough 
do_ ___ 9 8 ~. NA. 

Lead: 
Ore and concentrate___________ 82,694 6,034 -~— Italy 4,000; Morocco 1,650; Yugo- 

slavia 384. 
Oxides __-________________ 1 __ 
Metal including alloys: 

Unwrought.._-_-_-_________ 200 19 _— _ All from Canada. 
Semimar :ifactures _._______ _- 5 5 

Lithium: Oxides and hydroxides — — —— — _- 3 —-— All from West Germany. 
Magnesium: Metal including alloys: 

nwrought _-__.__~________ 30 _- 
Semimanufactures_____.______ 38 44 a Do. 

See footnotes at end of table.
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Table 3.—Bulgaria: Apparent imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) . 

a 
Sources, 1986 

Commodi 1985 1986” : 
v | | United Other (principal) 

i 

METALS —Continued 

Manganese: Be 
Ore and concentrate, metallurgical- . 
grade_____--_____--_-_-~-- £92,600 439.500 -.  USS.R. 63,000. . 

Oxides ___________-~-_~-~-~- — 582 — Greece 570; Japan 12. 

Mercury _____——— 76-pound flasks__ -- 29 _. All from Switzerland. Oe 

Molybdenum: Metal including alloys, all 
forms _______.~-~._-~.~----~-~- 3 3 1 Netherlands 2. 

Nickel: Metal including alloys, semi- 
manufactures __._._____-—---~ 421 130 _- West Germany 69; Austria 34; France 

Platinum-group metals: Metals including — 

alloys, unwrought and partly wrought ae . 

value, thousands. _ $4,820 $4,963 _- France $2,470; West Germany $2,402; . 

os ; Switzerland $47. oo 

Silver: Metal including alloys, unwrought : ; 

and partly wrought _____--—do___~_ $1,089 $717 _- West Germany $607; Austria $90;. 
Switzerland $17. - 

Tin: oo 
Oxides ________----------- 10 -- oe . 

Metal including alloys: Co. 
Unwrought_—_______---~-- 140 2 _. All from Netherlands. 
Semimanufactures _ ~~ ~~~ -_- 2 __  France1; United Kingdom 1... 

Titanium: — 

Ore and concentrate _ —__ ~~ -— 2,319 2,638 _- N etherlands 2,240; West Germany 

Oxides _____________-----~-~ 1,508 1,018 a West Germany 452, Belgium-Luxem- 
bourg 200; France 200. 

Metal including alloys, all 
forms _~_______~--__---~~- _- 15 -- All from Japan. . 

Tungsten: Metal including alloys, 
min rms ~~ - oo 8 22 . NA France 14; Netherlands 4; Japan 2. 

ine: 
Ore and concentrate ____.___.-—- 16,950 10,425 _- Canada 10,111; Yugoslavia 314. . 
Metal including alloys, semimanu- ; | 

factures ________--------~- 4 2. _- France 1; West Germany I. . 

Zirconium: Ore and concentrate___ — ___— 1,673 1,040 _- Netherlands 547; West Germany 466. 

er: 
Ores and concentrates_______~~- 1 -- . . 
Oxides and hydroxides _______~- 91 1 _. _ All from West Germany. 
Ashes and residues. ___ ____—-~—-~- 2 _- 
Base metals including alloys, all 

forms __.__~____.~__~--__~ 147 10 _- Austria 5; West Germany 3; France 1. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete ____________~_-__--- 1 2 __ _ All from West Germany. 
Artificial: 

Corundum _________.—---~ 2,684 2,997 __ Yugoslavia 1,544; Italy 1,167; Hun- 
aga 261. 

Silicon carbide____. ________-— 660 244 _— from Italy. 
Dust and powder of precious and semi- : 

precious stones including diamond 
value, thousands_ — $269 $292 __ United Kingdom $232; Japan $59; 

West Germany $1. 
Grinding and polishing wheels and 

stones _______~___-_-___- 1,472 1,040 (8) Austria 403; Italy 267; Yugoslavia 

Asbestos, crude _______--------~- 3,132 1,979 _. Greece 1,420; Canada 559. 
Boron materials: Crude natural borates _ 8,000 _- 
Cement? ___________~-------- 71,006 36,856 __ USSR. 30,982; Czechoslovakia 3,508; 

France 581. 

Chalk________-------------- 20 40 _. United Kingdom 21; France 19. 

Clays, crude: 
ire clay _______-~--------- 21 373 _. All from Yugoslavia. 

Kaolin ___. -___-_~--------~- 3,497 3,956 _. United Kingdom 3,954; West Ger- 
many 2. 

Unspecified _._____--------- 100 953 80 West Germany 873. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ -- $121 _. All from United Kingdom. 

Industrial stones ___ ____—do____ $6,250 $4,463 _. Be fo ee $3,367; United 
Hanadons ,096. 

Diatomite and other infusorial earth _ _ — 1,356 1,102 — Austria 765; Iceland 335; Switzerland 

See footnotes at end of table.
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Table 3.—Bulgaria: Apparent imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodity 1985 1986” : i. 
United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Feldspar, fluospar, related materials: 
Feldspar ____.-~~_-_____-____ _- 245 _— Alli from Yugoslavia. 
Fluorspar ____~-______~_~__ 850 207 _— All from West Germany. 
Unspecified _____—__ ~~ ~_____ 312 _- _- 

Fertilizer materials: Manufactured: . 
Ammonia ___~~_~_~~~_______ 4 —_ 
Nitrogenous___________~.___ 24 17 ~— France 16; West Germany 1. 
Phosphatic _____ thousand tons__ 41344 4889 _- USSR. 207; Tunisia 28; unspecified 

Potassic __________-_.~do____ 4214 4216 ~~ USSR. 189. . 
Unspecified and mixed ____do____ 12 (3) -— Mainly from United Kingdom. 

Graphite, natural ______________ 2,045 1,421 _— Austria 873; West Germany 548. 
Gypsum and plaster _____.§_-_______ 103 4 _— West Germany 3; Italy 1. 
Lime _____ ~~ ~~~ ~~ 70 511 -— Yugoslavia 461; Finland 50. 
Magnesium compounds ___________ 25,629 6,623 -- Czechoslovakia 6,000; France 227; 

| Austria 201. a 
Mica: Worked including agglomerated , 

splittings _.___.~___________ 36 45 _- Austria 33; West Germany 8; Switzer- 
and 4. . 

Phosphates, crude?___ thousand tons__ 1,566 1,310 _— U.S.S.R. 803; Morocco 68; Tunisia 44. 
Pigments, mineral: 

Natural crude________~___ _ ~~ _- 2 _- All from West Germany. 
Iron oxides and hydroxides, processed 866 505 18 Japan 486; France 1. 

. Precious and semiprecious stones other 
than diamond: | 

Natural___ value, thousands__ | $33 _- . 
Synthetic____..___.do____ $44 $62 —_ West Germany $49; Switzerland $13. 

Pyrite, unroasted___§_$_$_§ __/ ~~ 238,047 210,000 _.  Allfrom U.S.S.R. : 
Salt and brine. ___§_$__.$__________ 10 3,737 _— All from West Germany. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured________ 2,275 726 -- All from Poland. 
Sulfate, manufactured _________ 1,000 . 16 _- All from Japan. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked —___ — 154 353 _— Greece 342; Italy 11. 
Worked ________________ 48 83 _— Italy 82; West Germany 1. 

Gravel and crushed rock ________ 1,090 13,333 _— United Kingdom 12,053; Yugoslavia 
: 1,276; West Germany 4. 

Quartz and quartzite___________ 1,827 1,646 _- Sweden 1,258; West Germany 388. 
Sand other than metal-bearing —___ 1,431 800 _. Yugoslavia 672; West Germany 63; 

Hungary 20. 
Sulfur: . 

Elemental: Crude including native 
and byproduct _______..____ 50,010 60,000 a All from Poland. 

Sulfuric acid. ~. ~_§_-§_-§-§ ee 8,694 19,181 — Hungary 19,002; West Germany 89. 
Talc, steatite, soapstone, pyrophyllite _— 245 307 _— Spain 184; Italy 82; Finland 40. 
Vermiculite, perlite, chlorite. _— __ 170 __ All from Greece. 
Other: Crude _____§____________ 2,034 800 _— Greece 605; West Germany 130; 

Netherlands 65. 

MINERAL FUELS AND RELATED 
MATERIALS 

Carbon: Carbon black? ___________ 37,931 34,086 -- USER 27,634; Italy 2,224; Romania 

Coal: 
Anthracite and bituminous? 

thousand tons__ 5,528 7,304 29 + U-S.S.R. 5,229; Netherlands 36. 
Briquets of anthracite and bituminous 

coal. ______________do____ (°) __ 
Lignite including briquets __do____ -- 1 ~— All from Yugoslavia. 

Coke and semicoke* _____________ 664 471 102. Japan 120; U.S.S.R. 52. 
Petroleum refinery products: 

Liquefied petroleum gas 
42-gallon barrels_ _ _- 58 _- All from France. 

Gasoline _____________do____ 281,699 23,741 __ Yugoslavia 23,520; Netherlands 170; 
; ; West Germany 51. 

Mineral jelly and wax _____do____ 322 4,903 _— West Germany 4,596; Austria 165; 
. Yugoslavia 118. 

Kerosene and jet fuel _____do____ 387 1,163 __ Yugoslavia 457; Belgium-Luxem- 
. ; bourg 240; West Germany 186. 

Distillate fuel oil _.______do____ 343 358 _— West Germany 351; Switzerland 7. 

See footnotes at end of table.
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Table 3.—Bulgaria: Apparent imports of mineral commodities* —Continued 

(Metric tons unless otherwise specified) 

a 
Sources, 1986 

, ee a 
Commodity 1985 1986 United Other (principal) 

I 

MINERAL FUELS AND RELATED . 
MATERIALS —Continued 

Petroleum refinery products —Continued 

Lubricants_ __ — _42-gallon barrels_ — 78,939 49,245 __ Austria 13,867; West Germany 

| 10,801; United Kingdom 7,791. 
Residual fuel oil ________do____ 480,158 1,779,682 310,756 Greece 1,323,375; Spain 145,421. 
Bitumen and other residues _do__ _ — 82,515 22,506 __ Hungary 21,137; West Germany 

1,151; France 218. 
Bituminous mixtures _____—do_—_ _ 54 109 _— Austria 91; France 12; West Germany 

Petroleum coke_________do____ 2,382 1,188 __ All from West Germany. 
ee 

PPreliminary. NA Not available. 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Bulgaria, this table should not be 

taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
complied from United Nations information and data published by the trading partner countries. 

2Official Trade Statistics of Bulgaria. 
Less than 1/2 unit. 
4Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 

| COMMODITY REVIEW 

METALS Brezhnev steelworks at Kremikovtsi, and 
the Lenin steelworks at Pernik. The mill 

Copper.—The development of the Asarel would significantly reduce Bulgaria’s im- 
copper mining and beneficiation complex port reliance on long steel products. A 
remained the major event in Bulgaria’s cooperative venture was sought with the 
copper industry. Completion of one-third of Soviet Union to increase Bulgaria’s produc- 
the complex’s capacity was to have been tion of steel bars, which would also signifi- 
met by 1988, and full operation was to have cantly reduce the country’s import reliance 
been achieved by 1989. However, owing to on this product. Voest-Alpine AG of Austria 
delays in the delivery of construction mate- was chosen to conduct studies and make 

rials and equipment, operational startup plans to modernize the Leonid Brezhnev 
would not begin until 1989. Ore outputfrom steelworks by the addition of continuous 

the Asarel open pit would take up theslack casting and automation and modernization 
from the declining production of the Medet of the entire downstream production pro- 

open pit copper mining and beneficiation cess. Bulgaria disclosed plans for a 34-fold 
complex. The ore from the Asarel would be increase in continuous casting capacity by 

smelted at the Georgi Damyanov copper 1990. Over the same period, Bulgaria plan- 

smelting complex at Pirdop in Sredniegorie. ned to increase its output of special steels 
Iron and Steel.—Early in 1987, Bulgaria and to reduce its import reliance 10% to 

announced that as many as five electric arc 15%. Late in the year, Greece’s Ministry of 
furnaces would be installed at the new Industry began an investigation of alleged 
Burgas iron and steel works within 5 years. steel dumping violations by Bulgaria and 
Also, a direct-reduction plant may be in- Yugoslavia. 
stalled at the Burgas facility as well. The 
Burgas iron and steel works was fueled by INDUSTRIAL MINERALS 

domestic natura, a as wren os y nature Barite, bentonite, dolomite, fluorite, gyp- 
gas transpo y Pipeline from the sum, kaolin, marble, and li i eae : . , , , perlite continued 
U.S.S.R. Facility expansion at Burgas in to be the main industrial minerals that 

1987 included the construction of a 800,000- 5 icaria produced in ae euate between 
ton-per-year light section mill supplied by 36 and 4 million tons woe S oduc ed on an 

the Schwermaschinenbaukombinat Ernst annu al basis P 
Thalmann (Sket Corp.) of the German Dem- . 

The new mill was to have been completed 
by early 1988. Billets used to feed the new Coal.—Bulgaria continued to produce suf- 

mill would be provided by the Leonid ficient amounts of low-grade lignite but
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only negligible amounts of bituminous coal. natural gas to Bulgaria. Bulgaria would 
Most of the country’s needs for hard coal also be a conduit of Soviet natural gas to 
was met by imports from the Soviet Union. Greece and Turkey, thereby benefiting by 
The construction of a new lignite mine was _ transit fees as well. 
reported near Aheloi. Production startup § Nuclear Power.—Bulgaria reported the 
was planned for 1989, and initial output startup of the fifth reactor rated at 1,000 
would be 50,000 tons per year. By 1990, megawatts at the Kozloduy nuclear power- | 
production would double; mining operations plant. The four older reactor: blocks were 
would last for 20 years. no rated at 440 megawatts each. At the same 

Natural Gas and Petroleum.—Bulgaria time, it was announced that the construc- 
continued to participate in the construction | tion of a new nuclear powerplant was begun 
of the Progress natural gas main pipeline, at Belene in the Lovech region. Nuclear 
which would extend from the Yamburg in ¢nergy accounted for approximately 30% of 
the U.SS.R. to the western border of that the country’s total power output. 
country. Bulgaria’s participation in this ~~. oo 
project would assure adequate supplies and 44, 07ei84 mineral specialist, Division of International 
discounts on future Soviet deliveries of *Rabotnichesko Delo. Jan. 27, 1988, pp. 1-3.



The Mine stry O e Mineral Industry of 
Burma a 

By Gordon L. Kinney? : 

Burma produced at least 30 minerals in materials, equipment, and spare parts, and 
commercial amounts during 1987. The most a resultant decline in the output of many 
important nonfuel minerals were barite, industrial products, suggested that the 
cement, copper, gem stones, gypsum, lead, growth rate was considerably lower. Even 
silver, steel ingot,.tin, tungsten, and zinc.- the 3.7% growth rate figure represented an 
Burma attained world-class production in official acknowledgment that the growth 

two minerals. It was 6th in tungsten and rate declined for the second year in a row, 

10th in tin output during 1987. Of the from 5.9% in FY 1984 and 4.3% in FY 1985. 
minerals, fuels were most important to the Falling export earnings have forced the 
Burmese economy. In value, crude oil pro- Government to draw down foreign reserves, 

duction was by far the most important which fell to a record low of $24 million in 
mineral, followed by natural gas. An insig- February 1987.4 The reduced reserves 
nificant amount of poor-grade anthracite jp oant that most export earnings were need- 

coal was mined. is : | 

A gradual decline in crude production, od for debt repayment; ports vere Shere 

combined with a steady increase indemand, 1,4 reflected in the import statistics, which 
has caused a serious shortage of fuel, waicn included equipment and supplies for contin- Neder einen otc he pepe an comcy tere 

" . : d by foreign donors. They have, how- 
were unable to meet gasoline and diesel nanced SY : . 
requirements; consequently, implement- ever, had a: te of B impact on the regular 
ation of many foreign-financed projects was noeati u De ° a bude te & wn cor 
delayed. The transportation sector was af- eda trial wy mate . i gets lor impor ted 
fected particularly, and the resultant high- ‘CUStT1a" Taw Maleria's, components, a 

er transportation costs contributed to Bur- %P@re parts resulted in declining production 
ma’s worsening inflation.? Vehicle fuel was of many products. oe 
rationed and difficult to obtain in outlying The declining industrial output and high- 

areas, even with ration coupons. Fuel prices © transportation costs have led toa sharply 
on the black market were reportedly 15 to higher inflation rate. The consumer price 

30 times-the official Government price. The index for Rangoon, which rose 5% to 1% 
oil shortage directly affected production of annually In recent years, increased to more 

lead, silver, and zinc and hindered the than 26% in FY 1986. 
efficiency of other mineral producers as The mining sector employed 90,000 work- 
well. ers in 1987, which was 0.6% of the active 

Burma’s economic and financial difficul- labor force. Of these, 77,000 were employed 
ties intensified in fiscal year (FY) 1986: by Government-owned mining companies. 
and apparently did not improve in early FY Mining accounted for 1.8% of the country’s 

1987. (Complete figures for FY 1987 were net output of goods and services. Public 

not available.) Although the Government investment in the mining sector totaled $34 
reported a growth rate of 3.7% for FY 1986, million in FY 1986. 

lower imports of essential industrial raw 
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| | PRODUCTION | oe | 

| During FY 1986, the mining sector pro- the same source.* Crude oil value in 1987 | 
duced 87% of the Government’s target and was estimated at $140 million to $170 mil- 
the net value of that output increased 19%, _ lion, and natural gas value was estimated at 
according to the annual Government report over $80 million. The 9-month figures avail- _ 
to the legislature.*» The value of nonfuel able for 1987 showed a strong downward 
mining output at current prices was $159 trend for major metallic minerals, cement, 

: million in FY 1986. The previous year’s and nitrogenous fertilizer. | . | 
figures were revised sharply downward in - 7 

fable 1.—Burma: Production of mineral commodities! | 

(Metric tons unless otherwise specified) . 

Commodity” 1983 1984 1985 1986 1987” . 

METALS | a 7 : : a 

wer : . nee ine output, Cu content ________._~_______~_ 4,200 12,000 16,700 11,368 . 17,312 
Matte, gross weight ______-_________-___~_ — 173 . 198 173 144 234 

tron and steel: Pig iron — —— ~~ ~~~ — ~~ ~~ ~~~ ~~~ 15,200 7,764 __ — — 
ad: / , ; 

. Mine output, Pb content __________ ii ___ 23,146 21,937. 21,935 - 18,156 27,132 
etal: : : 

Refined_ . _____§__~___~_-~-~__-__-_ 7,636 6,996 9,585 5,359 ~ =. 3, 985 
. Antimonial lead (18% to 20% Sb) __. --___- 313 | 254 ~—* ©8300 299 305 

Nickel: | | 
‘Mine output, Nicontent® ________________ 20 20 20. 20 20 
Speiss, gross weight__._._____.________-_- 80 80 80 86 “80 | . 

Silver, mine output _____-_ thousand troy ounces_ _ 558 455 . 668 _ 527 839 | 

Tin, mine output, Sn content: . 
Of tin concentrate. ___. _ ___/______~--------~ 629 745 622. 600 256 
Of tin-tungsten concentrate _____._._--i-- 1,013 1,283 1,129 895 683 

| Total ___.___--_-----------_---- 1,642 2,028 1,751 1,495 939 

Tungsten, mine output, W content: | 
Of tungsten concentrate __________-_--_--~~- 235 216 . 171 102 25 
Of tin-tungsten concentrate ___ = _______--- 695 880 T74 613 468 

Total ____.________-_____________ 930 1,096 945 715 493 | 
Zinc, mine output, Zn content_.__________----- 4,587 5,320 4,353 4,643 2,561 

INDUSTRIAL MINERALS 

Barite? ~-____________ ee 9,989 9,967 8,100 8,149 17,273 
Cement, hydraulic. ~_____.---__-_-----~---~- 334,685 311,179 477,000 433,811 389,605 
Clays: 

Ball clay.______________________-2_- 404 960 110 - 496 208 
Bentonite _________________________ 710 725 710 851 406 
Fire clay*_________. ~-_--_____-_- “1,780 1,220 ' 1,370 2,040 "1,422 
Industrial white clay ___..._..______-___~ 810 307 610 203 610 

Feldspar? ________________~-------__-- 2,700 6,220 2,446 2,861 © 1,916 
Graphite®___§_.§______________---------- | 200 234 234 722 —_ 
Gypsum? ________________ ee 34,278 27,580 38,594 ~ 38,889 23,135 
Nitrogen: N content of ammonia® ____________- 53,900 56,916 125,795 133,130 117,501 
Precious and semiprecious stones: Jadeite® 

kilograms__ 45,700 90,990 43,145 12,804 13,529 
Salt®__§_§__- _  _____ ~thousand tons__ 288 280 320 321 341 
Stone:* 

Dolomite _______2_________________- 4,400 1,305 2,383 5,258 5,952 
Limestone, crushed and broken__ thousand tons__ 1,247 1,210 1,541 1,329 1,411 

Talc and related materials: Soapstone? __________ 128 91 128 56 22 

See footnotes at end of table.
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Table 1.—Burma: Production of mineral commodities! —Continued 7 

(Metric tons unless otherwise specified) 
, 

. 

Commodity? 1983 - 1984 1985 1986 1987” . 

MINERAL FUELS AND RELATED MATERIALS 
Coal, lignite... ------------------- 34,500 44,232 43,000 43,848 45,700 
Gas, natural: 

Gross® ______-----~--- million cubic feet__ 20,000 26,000 34,000 40,000 742,000 

Marketed? ____________-_----~--do___~- 18,190 24,417 32,962 38,290 ©40,000 

Petroleum: 

™ 

Crude (gross wellhead)* 
thousand 42-gallon barrels_ _ 10,168 11,200 10,253 10,103 6,351 

Refinery products® _______~-------do____ 7,000 8,000 8,000 7,500 5,800 
a 

€Rstimated. Preliminary. 
1Table includes data available through June 14, 1988. 
2In addition to the commodities listed, pottery clay, common sand, glass sand, other varieties of crude construction 

stone, and other varieties of gem stones are produced, but available information is inadequate to make reliable estimates 

. of output levels. 
. 

3Data are for fiscal year beginning Apr. 1 of that stated. 

_ ‘Includes fire clay powder. | 
5Computed at 46% of reported fertilizer production. 

Brine salt production as reported by the Burmese Government was as follows: 1983—200,944; 1984—81,166; 1985— 

44,508; 1986—52,084; and 1987—63,765. | 

7Reported figure. | 
— | | 

TRADE i 7 : 

Exports of minerals and gem stones 1984. Provisional government statistics for 

accounted for $31 million or 7.8% of com- FY 1986 showed exports of $407 million, but 

| modity exports in FY 1985, the latest avail- other sources estimated them to be about 

able figures. Provisional figures for FY 1986. $330 million.? Because of declining prices, 

increased to $39 million. The sales at the the value of Burma’s major exports has 

23d Annual Gem Emporium declined from declined 26% since 1981. Tin and tungsten 

the 1985 record high of $9.3 million to $7.5 prices declined 54% and 18%, respectively, — 

million in 1986. Dealer attendance at the during this period. Burma has been unable 

1986 sale was much lower because it was to diversify exports to any significant de-  __ 

: conducted in November instead of in the gree. Recently, seven commodities—beans, 

traditional month of February. Many deal- gem stones and jade, marine products, me- 

ers were unable to attend because they were tallic ores, rice, rubber, and teak—ac- 

preparing for the peak holiday sales season. counted for 95% of export earnings. The 

Burmese officials may return the sale to effort to expand export items met with some 

February in light of the poor November success in such mineral commodities as 

results. liquefied petroleum gas (LPG), methanol, 

In FY 1986, Burma did not appear to and urea. Although small at this time, they 

achieve a significant improvement in export could increase significantly in the future. 

earnings, which began to decline in FY © 

COMMODITY REVIEW 

METALS begun. According to a Government report,* 

; expanded production of barbed wire, bars, 

Iron and Steel.—Production of steel nails, and sheets was to begin in FY 1987. 

grinding balls and truncated grinding cones Lead and Zinc.—Expansion of No. 1 Min- 

began in 1987 at the No. 1 iron and steel ing Corp.’s ore concentration plant at the 

plant at Anisakan. The initial output wasto Bawdwin Mine complex from a capacity of 

be 3,000 tons of 50-millimeter and 70- 500 to 1,000 tons per day was reportedly 

millimeter balls and cones for domestic completed in late FY 1986. Financial aid 

mining needs. This grinding medium was was provided by the Federal Republic of 

formerly imported at considerable expendi- Germany. Test runs began at the plant in 

ture of foreign exchange. 1987. Copper matte, lead, nickel speiss, 

The Ywama steelworks modernization silver, and zinc concentrate produced by the 

was mostly completed by yearend FY 1986 complex have been exported for many 

when test runs of the new equipment were years.
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MINERAL FUELS economy except for the military. Burmese 
oe officials stated that energy production fell | 

| Natural Gas.—To alleviate the problems 99% in 1986. Overdrawing of wells was caused by declining oil production, the Gov- elieved to be causing as much as a 30% 
ernment has been developing its gasfields infusion of water and mud into the wells’ 
as fast as financing _and technology allow. output. Another indication of the extent of — Natural gas production has more than dou- the crude oil shortage was Burma’s refinery 
bled since 1983. Gas is being substituted for utilization rate, which fell below 30% in FY _ 
fuel oil at new and existing factories and as 1986, the latest figure available. The main 
feedstock for fertilizer and petrochemical causes of the oil production decline were 
plants. The main development during 1987 aging of the country’s producing oilfields, 
was Government-owned Myanma Oil shortages of spare parts and replacement 
Corp.’s (MOC) expansion of the Payagon equipment, and a lack of technology to 
Gasfield, 50 kilometers southwest of Ran- develop the more complicated new oilfields 
goon. The International Development Asso- or utilize secondary recovery methods at 
ciation was supplying $63 million in credit existing fields. In addition, a severe foreign- 
toward the $200 million cost. Twelve new exchange shortage exacerbated the problem 
production wells and seven appraisal wells by making it unlikely for Burma to raise 
are to increase gas output by 35 million sufficient capital for equipment and tech- 
cubic feet per day. The project was to nology to upgrade the fields. Much of the 
include a 40-centimeter pipeline to Ran- recent oilfield development has been done 
goon, a basic gas distribution network to with foreign funding, mostly Japanese. — 
serve the capital, and pilot LPG and com- _ Several U.S. and other foreign oil compa- . 
pressed natural gas plants. The field cur- nies held discussions with Ministry of Ener- 
rently supplies 12 million cubic feet per day gy officials about participating in the explo- 

| through a small pipeline to four industrial ration of Burma’s onshore crude oil -re- 
plants and three powerplants in the Ran- sources. Although discussions were appa- 
goon area. A planned second phase would rently welcomed and several proposals sub- 
extend the pipeline to industries in Mon mitted, no contracts were signed. The ener- | 
and Karen States east of Rangoon.® gy ministry, however, apparently remained Gas use will be further expanded by a __ interested in discussing foreign cooperation 
Government plan to set up a 60-megawatt in exploring its offshore resources. __ 

_ gas turbine power station at Thaketa, a ee ; 
suburb of Rangoon. The project is to be eal bassy, Rangoon, Barna Sete Demers. 
financed by a loan from Japan’s Overseas 4-009, July 2, 1987, p. 8. 
Economic Cooperation Fund. i othe Burmese fiscal year begins Apr. 1 of the year 

In addition to the LPG plant mentioned 4Where necessary, values have been converted from above, Petro-Chemical Industries Corp. Burmese .kyats (K) to U.S. dollars at the rate of ? : K6.74 = US$1.00. 
completed an LPG plant that was begun in pr inistry of Planning and Finance. Report to the Pyithu Fa SE tian OF 300.000 barrels per eT pubic ean ar acame nk 
Petroleum.—Declining energy supplies “Page 24 of work cited in footnote 5. 

and spare parts shortages combined to hin- space ooo work cited in poatnote 2. 5 : 
der virtually all sectors of the Burmese *Petroleum News. V. 18, No. 7, Oct. 1987, p. 7.



The Mi try e Mineral Industry of 
Canada! a 

| By Harold R. Newman? 

Continuing efforts by the Canadian min- tion Program. The National Transportation 
eral industry to increase efficiency and Act of 1987 and the Motor Vehicle Trans- 
productivity, combined with rising commod-__ port Act of 1987 became effective January 1, 
ity prices, resulted in improved. perfor- 1988. These acts essentially would deregu- 
mance. Production, revenues, profits, and late transportation and were expected to 
investment in most resource-based indus- reduce shipping costs for the mineral indus- 
tries rose substantially. High rates of capac- try. Although tolls remained frozen on the 
ity usage and increased potential for export Montreal-Lake Ontario section of the St. 
sales encouraged some sectors to expand Lawrence Seaway in 1987, they were raised 
capacity; however, most capital expendi- by 40% on the Canadian Welland Canal | : 

| tures were directed toward modernization section. Cargo traffic increased in 1987. Iron 
and improved productivity. Major capital ore shipments almost 19% on the Montreal- 
expenditures on plant modernization were Lake Ontario section and almost 5% on the 
expected to sustain significant growth in Welland Canal. | 
spending on machinery and equipment. The United States and Canada concluded : 
Canada continued to achieve strong eco- an historic, comprehensive trade agreement 
nomic growth with an estimated growth of on October 4, 1987. If approved by the | 
3.6% for the year. Although full-time em- legislatures of both countries, the Free : 
ployment rose more than 3% in 1987,em- Trade Agreement (FTA) would go into effect : 
ployment levels in the minerals industry January 1, 1989. It was intended to remove 
were relatively unchanged. Employment in barriers to trade and investment between 
mining, including coal, and mineral manu- the two countries for most industrial, agri- 
facturing was reported to be about 380,000. culture, and service sectors. 
Government Policies and Programs.— Flow-through share funding continued to 

The Federal-Provincial Mineral Develop- attract capital for mineral exploration. It 
ment Agreements (MDA) with Newfound- offered a sizable tax incentive. Investors 
land, Nova Scotia, New Brunswick, Manito- who put their money into flow-through 
ba, Saskatchewan, Prince Edward Island, shares were allowed to write off 100% of 
and the Yukon were to be completed in their investments as well as an additional 
1989. The MDA with British Columbia, 33% earned-depletion allowance. Therefore, 
Ontario, and Quebec were to finish in 1990. the investor could deduct 133% of the in- 
Work was continuing in all areas designat- vestment from taxable income earned from 
ed for geoscientific investigations. In early other sources. Flow-through shares were 
1987, the Canada-Northwest Territories used by mineral resource companies that 
Agreement was extended to 1991 and in- did not have enough taxable income to 
cluded an MDA. The MDA provides $4.3 write off exploration expenses. It was re- 
million® for geoscience, $755,000 for a ported that more than $1.5 billion had been 
Northern Technology Assistance Program, raised for exploration via flow-through 
and $227,000 for a Northern Miner Informa- _ shares over the past 5 years. 
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According to the Canadian Department of _ billion dollars: 
Energy, Mines and Resources (EMR), the | 
total value and volume of Canadian mineral ——>————— 

. . . Province or Territo 1986 1987” 
production increased in 1987 compared with §=§£—————""—""" 
those of 1986. Value of output, including Alberta ~------ e+e 128 12.9 
metals, industrial minerals, mineral fuels, British Columbia ~~~ ~~~ ~~~ oA 26 
and related materials was $27.2 billion in Spakatchewan ~----------- : 19 2.8 
1987 compared with $24.2 billion (revised) in Manitoba.______________ 6 7 
1986. The mineral fuel and related materi- Northwest Territories _______ 3 6 

° . . Newfoundland____________ «6 6 
als sector, not including uranium, account- New Brunswick _______._.. 3 5 
ed for more than $15 billion of the overall Yukon------~-~---------. 1 3 

. Nova Scotia _____________ 2 i} 
value of mineral output. The metals sector Prince Edward Island _______ (i) ( 
accounted for almost $8 billion output, and Total? ona O72 
the industrial minerals sector accounted for | 
the remainder. The 10 leading minerals, Preliminary. 

Less t. 1/2 unit. 
based on value of output, were petroleum, 2Data may not add to totals shown because of inde- 
natural gas, gold, natural gas byproducts, _ pendent rounding. 
copper, zinc, coal, nickel, iron ore, and Source: Department . : 

- 3 : of Energy, Mines and Resources, 
uranium. Production values of the Prov- Ottawa, Canada, 1987. 
inces. and Territories were as follows, in : : 

| ~ Table 1.—Canada: Production of mineral commodities? | 
. (Metric tons unless otherwise specified) | | 

- Commodity 1983 1984 . 1985. 1986” 1987° 

Aluminum: 
Alumina, gross weight _______ thousand tons__ 1,116 1,126 1,019 ©1,100 953 
Metal: . 

Primary _____~~____-_-~-__--~--_-~-_ 1,091,231 1,227,000 1,282,316  °1,364,000 1,530,000 
Secondary _____.-.~. ~~ ~~~ -_-- 63,000 64,000 653000 68,000 69,000 

Antimony®? _______------------------- -- 554 1,075 €3,805 3,575 
Bismuth? _____§_§_§____ ee 202 - 166 201 153 | 178 
Cadmium’ ________~_~____~__ 1,456 1,605 1,717 1,484 2,294 
Calcium ____..-_________.~—~-~ ~ kilograms_ _ Ww WwW Ww - Ww Ww 
Cobalt: 

Mine output, Cocontent® ________________ 1,584 2,325. 2,067 2,486 2,877 
Metal®___- 5 = = LL 1,324 2,213 2,023 1,990 __ 

Columbium and tantalum: 
Cb concentrate (pyrochlore): 

Gross weight _____________--~-~----- 3,039 4,400 4,944 5,216 4,304 
Cb content_____~_______-___-~---__-~ 1,256 1,987 2,223 2,340 1,937 

Copper: . 
Mine output, recoverable Cu content’? _________ 653,040 721,826 738,637 698,527 767,299 
Metal, primary and secondary: 

Blister and anode______________--____ | 409,700 —_ "470,600 489,700 472,700 °474,000 
Refined. __§_-§ _-§_-$_-§_-___~ 464,333 504,252 499,626 493,445 491,180 

Gold ____________ —-_- thousand troy ounces_ _ 2,363 2,683 2,815 3,308 3,788 
Iron and steel: 

Iron ore:® 
Gross weight _________-_ thousand tons__ 33,495 ™39,930 39,502 36,167 37,553 
Fe content_______.___________do____ 21,300 725,156 24,847 22,785 23,658 

Metal: 
Pigiron _-_____________--_-do___- 8,567 9,643 9,665 9,249 9,500 
Ferroalloys _________________do____ 269 216 227 240 260 
Steel, crude _________________do____ 12,828 14,715 14,600 14,100 14,700 

Lead: 
Mine output, Pb content _____§_§_______--_- 251,467 264,301 284,600 349,281 413,449 
Metal, refined: 

Primary ________________________ 178,043 173,000 173,220 169,934 139,479 
Secondary_______________________ 63,914 79,000 68,384 87,746 86,296 

Lithium: Spodumene® ________._______ _- 82 301 624 650 
Magnesium metal, primary® ________________ 6,000 8,000 7,000 7,000 7,000 
Molybdenum _________________________ 10,194 11,557 7,852 11,251 11,580 
Nickel: 

Mine output, Nicontent?®______§_§__ 128,113 173,725 169,971 163,639 194,507 
Metal, plant production!! _.______________ 95,811 121,425 119,129 123,730 __ 

Platinum-group metals_________-_-_ troy ounces_ _— 223,925 333,363 338,676 391,917 433,681 
Selenium, refined? ____________-__ kilograms__ 266,000 463,000 361,000 354,000 496,000 
Silver _____.______~-~ - thousand troy ounces__ 35,559 42,655 38,484 34,979 40,180 

See footnotes at end of table.
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Table 1.—Canada: Production of mineral commodities: —Continued : 

(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986? 1987° 

METALS —Continued 

Tellurium, refined’* ____________~ kilograms__ 16,000 21,000 19,000 20,000 _ 27,000 
Tin, mine output, Sn content ___________----~- 141 217 120 2,450 3,390 
Titanium: 

Ilmenite, gross weight _______ thousand tons__ 1,865 1,800 2,560 2,500 2,600 
Sorel slag (80% TiO2)#8__§_§______________- 630,000 . 733,000 850,000 840,000 900,000 

Uranium oxide (U3Og) __________-_-_--_----~-~- 8,483 12,113 12,312 13,564 15,560 
inc: 
Mine output, Zn content _. _____-___-_-_---+- 1,069,709 1,207,098 1,172,200 1,290,765 1,500,232 
Metal, refined, primary ___________---~--~- 617,033 683,156 692,418 570,981 610,474 

. INDUSTRIAL MINERALS 

Asbestos__._..._..______.—_-~— thousand tons__ . 858 837 750 662 665 
Barite _______.--------~-----~-~-------- 45,465 ™64,197 71,049 40,000 41,000 
Cement, hydraulic'* __________ thousand tons__ 7,871 9,240 10,192 10,602 12,590 
Clays and clay products!® _____ value, thousands._ $127,400 $100,200 $138,246 $180,353 $210,000 
Diatomite® __________________________- 2,000 4,000 3,800 4,100 4,200 . 

. Gypsum and anhydrite_______-~— ~ thousand tons__ 7,507 7,756 8,447 8,803 8,811 
Lime_________________..--_---~-do____ = —_2,232 2,266 2,212 2,243 - 2,280 
Magnesite, dolomite, brucite ________-__--_--~- 67,000 69,000 136,000 144,000 150,000 
Mica, scrap and flake... _-_____-_------+~-- 10,483 10,881 11,500 12,000 13,500 
Nepheline syenite __________-_-__--~-----~-- 528,000 521,000 467,000 469,000 500,000 
Nitrogen: N content of ammonia ___________~-~- 2,887,870 3,498,464 3,620,286 °3,540,000 3,600,000 
Potash, K20 equivalent ——__——_ s- thousand tons__ “6204 7,527 6,661 6,752 1,465 

ite and hotite, gross weight” .________-__- ,000 5,000 ,000 6,000 5,000 
Suit a me eee “e _— thousand tons__ 8,602 10,285 10,085 ——«:10,832 9,990 
Sand and gravel __. .. ________------do____ 233,408. 233,759 256,183 257,971 260,300 
Silica (quartz) _..._______-----------~---~-- 2,308 2,624 2,669 — 2,640 2,560 
Sodium compounds, n.e.s.: 

Sodium carbonate® ________________.-_- 425,000 365,000 350,000 350,000 325,000 
Sodium sulfate, natural?® ______.§_.§_________ 454,000 ™389,000 , 366,000 371,000 340,000 

Stone” ~- ee thousand tons__ 74,466 81,754 86,632 97,602 105,675 
ulfur: 
Elemental byproduct: | 

Of smelter gases __._..______—--do__~_~- 678 875 822 758 803 
Of sour natural gas __________-—-do___- 5,390 5,260 5,806 6,966 5,249 
Of refineries® __ _.___________-do___- 170 165 174 F189 190 
Of tar sands__________.._____do____ 330 296 392 435 426 

S content of pyrite and pyrrhotite®_____ _do____ 9 (18) (18) (38) __ 
Talc, soapstone, pyrophyllite _._________-_--- 97,000 126,000 127,000 123,000 141,000 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black ___ -. ..__________-----_------ “135,000 176,543 173,022 154,418 160,000 
Coal: ; 

Bituminous and subbituminous______._..___- 37,146,000 47,510,000 60,436,000 57,811,000 59,790,000 
Lignite._.§..._.____.___.-___---_-.--- 17,760,000 9,918,000 9,672,329 8,281,312 8,560,000 

Coke, high-temperature ____________~-~----- 4,120,000 *°4,900,478 4,688,770 4,552,600 4,600,000 
Gas, natural: 

Gross_____________ —~— million cubic feet... 3,872,670 = 3,173,708 = 3,250,000 + = 3,150,000 = 4,087,309 
Marketed ____._______________.__do___. 2,465,100 2,505,818 2,831,200 2,695,680 2,803,084 

Natural gas liquids: 
Gross: 

Butane_____-_ thousand 42-gallon barrels__ 19,793 30,492 20,068 18,733 20,197 
Propane _______________~~~--do___-_ 30,211 37,322 32,656 31,288 33,545 
Pentanes plus_____________.--do___- 33,371 34,513 36,654 36,932 36,000 
Ethane________________-_=-do____ 29,577 35,765 34,664 32,444 40,866 
Condensate ____________--_.-do___-_ 880 1,057 1,043 828 1,012 

Total __-________________do___- 113,832 139,149 125,085 120,225 131,620 
Peat _____________ 544,000 541,000 643,000 738,000 720,000 
Petroleum: 

Crude?® _______- _ thousand 42-gallon barrels__ 494,617 526,350 538,200 536,739 516,157 

Refinery products: 
Gasoline: 

Aviation ____._____---~~~-do___-_ 1,081 1,297 1,131 1,887 1,522 
Other _____________------do___-_ 204,685 203,797 203,793 200,068 209,243 

Jet fuel. _§ -.__.___-_____-----do___-_ 26,442 26,434 27,707 29,169 31,900 
Kerosene__ _________--__----do___~ 13,809 13,831 13,573 13,962 12,945 
Distillate fuel oil, diesel and light _ _ _ _do_ ___ 137,693 145,497 140,334 140,939 147,048 
Residual fuel oil, heavy __. __-.~—--do___-~- 58,857 54,723 44,240 41,312 44,100 
Lubricants____.__.____-__~--do__~_~- 4,940 5,808 5,755 5,414 6,000 
Liquefied petroleum gas, propane and butane 

do. _ __ 20,453 21,041 20,421 17,908 15,159 
Petrochemical feedstocks __. _ _ _ __ _do___~- 26,973 27,527 27,595 32,246 29,871 
Asphalt _____________-_-----do___- 16,666 16,108 18,236 16,437 19,040 

See footnotes at end of table.
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| Table 1.—Canada: Production of mineral commodities: —Continued 
| (Metric tons unless otherwise specified) . a 

Commodity | 1983 1984. ~~«1985 1986" 1987° 

MINERAL FUELS AND RELATED MATERIALS — 7 i 
Continued . 

Petroleum —Continued 
| / 

Refinery products —Continued | - 

Petroleum coke_ thousand 42-gallon barrels_ _ 27,128 30,922 41,244 30,621 82,000 
Unspecified __._.______..._.__do___- : 
Refinery losses ___________-__-+-do____ 10,753 12,823 24,872 - 85,505 31,934 

Total.._-_____________do___- 549,480 559,808 — 568,901 565,468 580,852 

| Pi sinnaeea PPreliminary. "Revised. NANotavailable. W Withheld to avoid disclosing company proprietary 

‘Table includes data available through May 1988. a en / 
2Sb content of antimonial lead alloys, flue dust, and doré slag estimated on the basis of reported gross production. 
SRefined metal and bullion from domestic ores plus recoverable Bi content of exported concentrates. 
*Refined metal from domestic ores plus recoverable Cd content of exported ores and concentrates. _ 
5Actual output not reported. Data represent the Co content of all products derived from ores of Canadian origin, 

including nickel oxide sinter shipped to the United Kingdom and nickel-copper-cobalt matte shipped to Norway for 
er processing. . oe 

®Actual output not reported. Data represent the output within Canada of metallic cobalt from ores of both Canadian 
and non-Canadian origin. . . 

7Blister copper from domestic ores plus recoverable Cu content of exported matte and concentrates. _ 
Series represent gross weight and metal content of usable iron ore (including byproduct ore) actually produced. 
*Based on U. S. imports. | | 
10Refined nickel from domestic ores plus recoverable Ni content of exported matte. 
eoedes metallic nickel, nickel oxide, Incomet, nickel powder and pellets, utility nickel, nickel carbonate, and nickel 

residue. . 
12F rom all sources, including imports and secondary sources. 
13Refined sorel slag contained 74% TiOz in 1983 and 80% TiOg in 1984-87. 
144Cement shipped and/or used by producers. . | 
15Includes bentonite products from common clay, fire clay, stoneware clay, and other clays. . 
16Fxcludes byproduct production from chemical plants. . | | 
17Crushed, building, ornamental, paving, and similar stone. 
18Revised to zero. 
19Tncluding synthetic crude (from oil shale and/or tar sands). 

| — ed improved performance in 1987 as a result 
Table 2.—Canada: Relative importance of of sustained productivity gains and increas- 
mineral production in 1987, by commodity ed prices for mineral commodities. Mining 

| (Percent) activities were conducted in every region of 
OO Shareof the country, with about 300 mines operat- 

Commodity total? . : . ° ° 
| ing in 1987. Exploration expenditures in 
Petroleum... 33.3 1987 were estimated at more than $640 
Natural gas ~_______---_-___-_-_- 12.0 million. The most active exploration areas 

Noturalgasbypreducts [22777~277777- —«-8 ~—« Continued to be Quebec and Ontario Prov- 
Copper ------------------------ 3) inces. Almost three-quarters of exploration 

Goal 222222222222TZTZZZTTTTTZZ =“ expenditures were in precious metals, main- 
Nickel__ 9 -_./ -- --_-~----~--+-~-~-+-+ 3.6 
Iron ore__._§ _.___- ~~~ ee 3.5 ly gold. . . 
Uranium _________-------------- 3.1 According to EMR, more than 40 projects 
Cement _ ~~ ----~--~-----~-------- 2.7 to develop additional metal production ca- Potash______________-------~---- 2.0 wee : 
Sulfur, elemental _____.________----- 18 pability were announced in 1987. These 
Other ~~~ ~---------------------__ 8 projects were expected to inject more than . 

Total ______----------------- 100.0 $528 million into the Canadian economy 
PPreliminary, over the next few years, most of it in remote 

areas of the country. These projects reflect 
oneuree: Department of Energy, Mines and Resources, the high level of mineral industry activity 

in Canada. The values of principal mineral 

production were as follows in million dol- 
The Canadian minerals industry display- _ lars:
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— ——Eamodity 986 1987 

, : Gold_______.________-- 1,275 1,693 
Copper ________--~---~-- 1,076 1,393 - 
Zine ___ 906 1,278 
Nickel. ___________--_-~- 739 973 
Iron ore___——__——-----+--- 1,014 945 oO 
Uranium (U)____________- 787 846 
Lead________________-- 172 312 : 
Silver ___-______-----_-- 170 282 

| Molybdenum___----------__—— 68_——— 70 

7 : Total? __________----- 6,207 7,819 

INDUSTRIAL MINERALS | | 
 -—- Cement _- 622 7137 

Sand and gravel_____—____-—~ 512 550 . 
Potash____________---- 441 524 

a ' ” Sulfur, elemental ___._._—-—-~- 647 491 
~ Salt _2 Le 181 178 : 

Asbestos __________--_-- 177 178 
a Clay products _...-.-_---- | 136 159 

: : -  Lime_________________- 129 134 | 
| Gypeum_ ~~ ~~ ---------- 63 66 | | 

| Totalt___________--_- 2,908 3,017 | 

MINERAL FUELS. | | oo 
Petroleum — ~~ _____--~-—-~ 7,251 9,054 

. Natural gas ___________~-~- 4,245 3,255 oo 
. Natural gas, byproducts _ — — ——_ 1,361 = 1,528 

Coal __----------------___1,803 L284 , 
Totalt_____________-_ 14,166 —_—_15,066 ; : 

preliminary, st | _ 
1Data may not add to totals shown because of inde- | 

pendent rounding. 

Source: Department of Energy, Mines and Resources, | 
. Ottawa, Canada, 1987. 

TRADE | en | 

The United States and Canada initiated industries to request faster tariff phaseouts 
negotiations toward a bilateral FTA inthe on commodities, subject to mutual agree- 
fall of 1985. After 16 months of negotiations, ment on each side of the border. 
the framework for the agreement was com- The FTA was expected to strengthen the | 
pleted and signed by negotiators of both economies of both countries, to serve as a 
countries on October 4, 1987. The final form model for the Uruguay Trade Round of the 
of the agreement was signed by leaders of General Agreement on Tariffs and Trade, 
both countries on January 2, 1988. | and to demonstrate to the rest of the world 

This agreement created the world’s larg- _ the benefits of dismantling trade barriers. 
est free trade area, affecting trade of about When implemented, the FTA agreement 
$150 billion per year. In a period of increas- provisions would eliminate all bilateral tar- 
ing protectionist pressure, the two countries iffs within 10 years; remove virtually all 
agreed to a number of liberalized policies import and export restrictions; reduce or 
and:a comprehensive trade package. The eliminate many nontariff barriers; resolve 
primary objective of the FTA was the elimi- many longstanding bilateral irritants; es- 
nation of all tariff and nontariff barriers. tablish an effective dispute settlement 
The agreement would eliminate bilateral mechanism; and liberalize trade in several 
tariffs within 10 years, beginning January areas including agricultural, automobiles, 
1, 1989. Products were assigned to one of energy, financial services, and Government 
three categories for purposes of eliminating procurement. Because Canadian tariffs 
duties: (1) immediate, (2) 5 years (20% cut averaged 10% (as opposed to 4% in the 
per year), and (3) 10 years (10% cut per United States), eliminating them would cre- 

year). A separate accelerator clause allowed ate new opportunities for U.S. businesses.
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Canada, in turn, would gain duty-free ac- tant element of a free-trade agreement. It | 
cess to the world’s largest national econo- prevents trade distortions and facilitates 

| my. growth in production and employment. Un- 
| The FTA established binding rules for all der the FTA, Canada would make perma- 

new measures affecting a comprehensive nent its recent policy of not screening most 
group of service sectors. Generally, neither new investments and would reduce signifi- 

| country would discriminate against service cantly the screening of direct acquisitions. 
providers from the other country in about The FTA would end most restrictions on 

| 150 sectors. In 1986, trade in services be- imports and exports of energy between 
tween the countries amounted to $11.5 bil- Canada and the United States. The result | 
lion. would be an increase in energy security. 

An open investment climate is an impor- : | 

Existing tariffs’ 
t 

Commodity er Phaseout 
. : ni oo . , 

| | | Canada States | 

Chromium ——~___ ~~ __~~~-_-__--------- 10.2 3.7 ‘5-year elimination starting 
; Jan. 1, 1989; 20% reduction 

per year. 
Cobalt _.-______--_________-~~ ~~~ ~~ -- 10.2 5.5: Do. 
Columbium (niobium)_—_———......------~---- 4.0 49 Do. . 
Copper: 

fined _-____2---____________ ee 10.3 1.0 Do. - 
Alloys _.___----------------~--~-+-~~--+- 10.2 1.0 10-year elimination starting 

an. 1, 1989; 10% reduction 
‘per year. 

Ferroalloys: 
Ferromolybdenum —_—______-~-~----~~-- 10.2 4.5 5-year elimination starting 

Jan. 1, 1989; 20% reduction | 
per year. 

Ferrosilicon chromium ___________--_--~--~- 10.2 10.0 Immediate lifting of tariffs on 
Jan. 1, 1989. 

Ferrotitanium —_________-.~--_--_----- 10.2 3.7 ‘5-year elimination starting 
dan. 1, 1989; 20% reduction 
per year. 

Ferrotungsten and ferrosilicon tungsten ———~—__ — 10.2 5.6 Do. 
Ferrovanadium ____________~~-----~-~~-~ 10.2 4,2 Do. 

Minor metals: . 
Beryllium, waste and scrap _______~~-----~- 10.2 | 8.5 Do. 
Germanium, unwrought ________~~_----~--- 10.2 3.7 Do. 
Magnesium containing at least 99.8% by weight of 10-year elimination starting 
Me 4.0 — 8.0 an. 1, 1989; 10% reduction | 

per year. 
Lead: 

Refined (metal content)_ ______-----~----~-~- 10.2 3.5 Do. 
Oxide _._________-_-~~-------~--~--+-- 12.5 15.0 5-year elimination starting 

Jan. 1, 1989; 20% reduction 
per year. 

Rare-earth metals___._--___--_--------~-- 12.5 3.7‘ 5-year elimination starting 
Jan. 1, 1989; 20% reduction 
per year. 

Vanadium _______. ~~~ 10.2 3.0 Do. 
Zinc: 

Refined ____________--------~--~----- 0 15 10-year elimination starting 
Jan. 1, 1989; 10% reduction 
per year. 

INDUSTRIAL MINERALS : 
Graphite, powder _____._._______-------~--- 9.2 0 5-year elimination starting 

Jan. 1, 1989; 20% reduction 
per year. 

Granite, cut______________~_____-------- 5.5 4.2 Do. 
Gypsum, wallboard _______________-----~-- 9.4 2.4 10-year elimination starting 

Jan. 1, 1989; 10% reduction 
per year. 

1Tariff rates under the General Agreement on Tariffs and Trade (GATT). . 

Sources: Department of Energy, Mines and Resources, Ottawa, Canada, 1988; Metals Week, New York, Dec. 21, 1987, 
p. 7.
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A binational dispute-settlement mecha- in the world in return for greater access to a 
nism would be established to handle inevi- market only one-tenth as large. However, 
table disagreements that arise in a trading Canada was seen as a growing market. 
relationship as large and complex as that of From 1980 to 1986, U.S. exports to Canada 
Canada and the United States. This mecha- increased by 40% or $15 billion, while U.S. 
nism was expected to expedite resolution of exports to the rest of the world declined by 
disputes while retaining availability of both almost $14 billion. Canada bought twice as 
countries’ domestic trade laws. Important much in goods from the United States than 
new ground was being broken. Either Gov- did Japan and more than the Federal Re- 
ernment could seek a review of an anti- public of Germany, Mexico, and the United 

dumping or countervailing duty determina- Kingdom combined. Canada sold 75% of its / 
tion by a bilateral panel. The decision in exported goods to the United States, while 
each case would be binding on the parties. 22% of exported U.S. goods went north. In 

_ At the outset, each side would apply itsown 1986, the United States purchased 71% of 
domestic law, but during a 5-year period, Canada’s mineral exports. 
which can be extended 2 years, the two Economic analyses on both sides of the 
Governments would work toward estab- border suggested that the agreement. pre- 
lishing a new regime to address problems in sented a “win-win” proposition—it would 
subsidization and dumping. contribute to economic growth, income, and : 
Some sectors of the U.S. mining industry employment in both countries. The US. | 

(coal, copper, lead, uranium, and zinc) ex- Department of Commerce estimated that 
pressed opposition to the pact. Free trade the elimination of tariffs alone would result 
was expected to benefit Canada economica- in a $25 billion increase in trade between 
lly more than the United States, which the two countries over a 5-year period, with 
would be throwing open the largest market more than 14,000 new US. jobs created. 

| 7 Table 3.—Canada: Exports and reexports of mineral commodities 

a | (Metric tons unless otherwise specified) 

a 
- Destinations, 1986 : 

Commodit 1985° 1986 —~trueaq DD an 
| oe | United Other (principal) 

Aluminum: 
Ore and concentrate _______-—--- 52,199 45,434 40,683 United Kingdom 1,409; West Ger- 

many 1,099. 
Metal including alloys: 7 

Scrap _____--_~-------- 114,674 125,019 102,573 Ja 17,316; Italy 1,006. 
Unwrought.___________-~ 1,051,007 1,168,875 857,146 NA. 

Cobalt: Semimanufactures __————_—~— - 55,979 59,859 52,870 Indonesia 2,695; Bahrain 1,553. 

Co Oxides and hydroxides _________ 268 374 __ All to United Kingdom. 

"Ore and concentrate, Cu content ——~— 320,617 341,392 2,651 Japan 253,686; China 30,373; Norway 

Metal including alloys: a 
| Scrap _______-_________ 62,995 70,755 47,7538 + West Germany 9,972; Italy 2,586. 

Unwrought______________ 280,043 304,891 193,618 United Kingdom 54,037; Weet Ger- 
m: ,036. 

Semimanufactures ______—_~_ 53,705 50,962 42,427 Bangladesh 2,476; Venezuela 1,516. 
Iron and steel: ; 

Iron ore and concentrate: 
Excluding roasted pyrite 

thousand ton__ 32,124 30,995 9,449 United Kingdom 5,813; West Ger- 
. many 3,990. 

Pyrite, roasted ~o eee 134,987 12,950 12,950 

° Scrap ___________------ 952,375 898,156 628,442 Republic of Korea 98,619; Turkey 

Pig iron, cast iron, related an 
materials ____________- 610,527 556,610 186,343 Netherlands 260,217; China 52,105. 

Ferroalloys: 
- Ferromanganese_ — — __ _—- 48,584 45,182 45,182 
Unspecified. ____.--_-- 37,838 57,842 44,081 Japan 8,775; United Kingdom 1,584. 

Steel, primary forms _ ~~ _—--—~- 77,187 233,428 205,623 Turkey 20,869; Italy 4,832. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions__._.______---~- 958,340 1,062,153 1,032,121 China 12,543; Mexico 3,371. 

Universals, plates, sheets __ 1,480,013 1,477,585 1,146,231 _Italy 35,385; Mexico 26,585. 
Rails and accessories — ———— 99,755 103,586 36,770 Mexico 50,404; Indonesia 10,630. 
Wire __________-_---- 164,345 193,888 192,305 Republic of South Africa 299; Saudi 

Tubes, pipes, fittings _____ 443,057 365,725 359,219 Barbados 1,123; Italy 1,073. 
Castings and forgings, rough 122575 120,693 119,815 United Kingdom 417; Peru 165. 

See footnotes at end of table.
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Table 3.—Canada: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
a 

Destinations, 1986 

a Commodity 1985 1986 : United Other (principal) 
ee SST 

METALS —Continued 

Lead: oe 
Ore and concentrate __________~ 93,658 112,918 6,367 Japan 53,751; Belgium-Luxembourg 

; - 16,400: Italy 11,452. 
Metal including alloys: 

Scrap __.--__-__-------- 11,393 25,564 2,991 Brazil 10,496; West Germany 3,744. 
Unwrought___----------_- 114,007 111,853 82,546 United Kingdom 20,981; Italy 3,268. 
Semimanufactures _________ 16,021 23,225 18,241 Brazil 1,377; Japan 1,351. 

Magnesium: Metal including alloys, 
N manufactures ~----- 4,761 4,767 1,242 | United Kingdom 1,382; Japan 1,177. . 

ickel: —_ 
Ore and concentrate______.___— 81,276 71,712 __ NA. 
Metal including alloys: . 

. Serap ___~----~_-~---_--- 4,948 6,252 4,011 Netherlands 1,200; United Kingdom . 

Unwrought. -._______=___ 81,772 86,057 __ NA. 
Semimanufactures ______—-_~- 12,412 10,880 7,856 Japan 1,006; Belgium-Luxembourg | 

| 505. — 
Platinum-group metals: Metals including , 

~ alloys, unwrought and partly wrought — 

value, thousands_ — $30,547 $22,717 $15,861 United Kingdom $6,475; West Ger- 

. 
many $160. 

Silver: 
. 

Ore and concentrate? _____do____ $132,047 $183,974 $8,957 Japan see-151; United Kingdom 

Waste and sweepings*____.do____ $84,389 $82,245 $46,548 United Kingdom $22,287; West Ger- 
ea as many $8,614. 

Metal including alloys, unwrought 
and partly wrought ___——do___~ $267,646 $286,572 $235,998 Spain $445; Jamaica $41. 

Tin: Ore and concentrate, Sn content _ _ — 393 3,725 1,886 United Kingdom 1,762; Mexico 77. 
Uranium and/or thorium: Ore and 
concentrate____ value, thousands_ _ $171,036 $120,217 $91,853 Unites Kingdom $14,318; France 

13,714. 
Zinc: 

Ore and concentrate, Zn content _—_ 396,102 433,220 13,393 Belgium-Luxembourg 163,547; 
. . Japan 53,851; France 43,542. 

Metal including alloys: 
Unwrought__—_._____---- 555,616 427,175 383,126 — United Kingdom 29,066; Hong Kong 

oth Semimanufactures _________ 9,359 5,108 4,928 +~—- Colombia 94; Brazil 49. | 
er: 
Ores and concentrates_ — — — — — —~——-— 273,612 166,608 22,369 Japan 41,010; France 40,789; West 

. Germany 25,656. 
Ashes and residues_________--~~ 41,007 47,798 11,768 West Germany 6,385; Norway 5,019. 
Base metals including alloys, all 

forms ______________---~-~ 4,712 4,903 3,600 United Kingdom 443; Belgium-Lux- 
embourg 237. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete __-__. ee 65 265 265 
Artificial: 

Corundum ________--~_~ ~~ 129,359 128,844 120,988 United Kingdom 7,528; Belgium- 
Luxembourg 270. 

Silicon carbide 
value, thousands_ _ $46,781 $52,225 $47,889 Japan $1,468; West Germany $653. 

Dust and powder of precious and semi- 
precious stones____—_—-do___~_ $326 $204 $196 Australia $7; Japan $1. 

Grinding and polishing wheels and 
stones ____________-do___~_ $5,638 $6,297 $5,542 West Germany $160; China $85. 

Asbestos, crude __________----_~-- 721,560 752,081 149,859 Japan 113,658; India 38,477. 
Barite and witherite________-__-- 1,677 6,627 6,622 West Ge -many 5. 
Cement_______-_ value, thousands_ — $135,122 $189,543 $139,072 Cameroon $93; Republic of South 

Africa $64. 
Clays, crude___________-_~-~--- 5,553 2,269 2,176 Japan 36; Pakistan 27. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $27,011 $22,914 $9,788 Belgiura- Luxembourg $6,183; Israel 

979. 
Industrial stones ______.—do___~_ $588 $550 $357 Ireland $159; New Zealand $10. 

Fertilizer materials: Manufactured: 
Ammonia ____—_ thousand tons__— 963 928 928 
Nitrogenous____—_—-——-—-do____ 1,566 1,740 1,552 Australia 39; El Salvador 21. 
Phosphatic _______-_---_---- 45,888 21,879 21,576 Nicaragua 239; St. Christopher and 

Nevis 38. 
Potassic ____——~ thousand tons__— 9,981 9,894 5,881 Brazil 777; Japan 564. 
Unspecified and mixed ___—do__ ~~ 249 257 220 Australia 20; Costa Rica 10. 

See footnotes at end of table.
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Table 3.—Canada: Exports and reexports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) , 

Destinations, 1986 

Commodity 1985° 1986 : 
United Other (principal) 

INDUSTRIAL MINERALS —Continued . 

Gypsum and plaster __ thousand tons_ — 5,880 5,906 5,906 
Lime ______~---~~~-~--~______ 194,091 189,698 . 189,535 Bermuda 100; Greenland 27. 
Magnesite, crude_— value, thousands_ _ $26,299 $29,913 $24,510 Republic of South of Africa $818; 

; . est Germany $722. 
Pigm ents, mineral: Iron oxides and 

ydroxides, natural and processed _ — — 15,740 16,216 16,192 Trinidad and Tobago 10; United 
- om 6. 

Precious and semiprecious stones other King 
than diamond, synthetic 

value, thousands_ _ $6,933 $10,262 $5,346 France $1,282; United Kingdom $634. 
Salt and brine. ___—-— thousand tons__ 2,289 2,553 2,545 St. Pierre and Miquelon 2; Saudi 

abia 2. 
Stone, sand and gravel: 

Dimension stone: . 
Crude and partly worked ____— 185,090 398,813 357,270 Barbados 35,360; Japan 6,112. 
Worked. — value, thousands_ — $19,289 $22,700 $20,659 Japan $1,077; United Kingdom $395. 

Dolomite, chiefly refractory-grade _— 535,648 728,722 28,714 United Kingdom 8. 
Limestone other than dimension ~ _ _— 1,197,818 1,850,344 1,840,392 Bermuda 9,952. 
Quartz and quartzite___________ 112,762 88,394 88,394 

d other than metal-bearing ___— 242,268 249,879 249,610 France 135; Republic of South Africa 

Sand and gravel _____.__-- ~~ (3) _- 
Sulfur: he 

Elemental, crude including native and 
byproduct... _— thousand tons__— 7,819 6,257 611 U-.S.S.R. 848; Morocco 729. 

Sulfuric acid. _...________---- 745,895 755,651 155,639 = St. Christopher and Nevis 8; Ber- 
, muda 3. 

Other: 
Crude... ~-___..~~~---_--- () _— 
Slag and dross, not metal-bearing 

value, thousands_ — $124,162 $170,521 $51,259 France §38:713; West Germany . 

MINERAL FUELS AND RELATED 
MATERIALS 

Coal: 
Briquets of anthracite and bituminous 

coal 20 2 ee 20 13 _— Alito Israel. 
All grades excluding briquets 

thousand tons_ _— 27,572 25,900 303 Japan 17,005; Republic of Korea 
602; Brazil 1,043. 

Coke and semicoke____..___-_--~- 169,155 108,807 103,186 Belgium-Luxembourg 5,621. 
Gas, manufactured_ million cubic feet_ — (4) _— - 
Peat including briquets and litter _ __ —_ 446,826 585,129 501,875 Japan 31,549; Saudi Arabia 576. 

etroleum: 
Crude_ thousand 42-gallon barrels_ — 175,241 211,356 210,160 Republic of Korea 873; Japan 320. 
Refinery products: 

Liquefied petroleum gas 
do_ _—— 203,127 166,124 165,984 Mexico 145; St. Pierre and Miquelon 

Gasoline, motor ______do____ 14,989 12,888 12,369 Japan 215; Cuba 214. 
Distillate fuel oil ____—do____ 18,751 22,725 20,584 United Kingdom 475; St. Pierre and 

Miquelon 314. 
Lubricants __.._._.—do____ 505 544 516 United Kingdom 5; St. Pierre and 

Miquelon 3. 
Residual fuel oil_ _ _ _ _ .do___~— 11,293 8,279 8,194 Switzerland 85. 
Asphalt _______._..do___~_ 2,426 1,493 1,297 | Comoros 41; West Germany 11. 
Petroleum coke .——..—do____ ) _— 

TRevised. NA Not available. 
1Table prepared by H. D. Willis. . 
2May include other precious metals. 
SRevised to zero. 
‘Reclassified as liquefied petroleum gas.
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Table 4.—Canada: Imports of mineral commodities! 

(Metric tons unless otherwise specified) 

7 Sources, 1986 

Commodit; 1985° 1986 : oT : United Other (principal) 
ee SS SL aa 

METALS : 
_ Alkali and alkaline-earth metals, 

unspecified _____-------~~--- 6,985 3,900 3,777 | United Kingdom 67; China 27. 
Aluminum: 

Ore and concentrate 
thousand tons_ _ 2,074 2,113 48 Brazil 1,162; Guinea 315; Sierra 

ne 241. 
_ Oxides and hydroxides —__—-—do___~_ 1,561 1,744 254 Jamaica 618; Australia 502; Japan 

Metal including alloys: | 

Scrap _._.-----_-.~----- 52,424 67,610 67,519 | United Kingdom 41; Jamaica 21. 
Unwrought____________-_- 59,756 64,519 50,912 West Germany 2,289; Republic of 

South Africa 2,214. 

Semimanufactures ___—__.--—~— 171,340 173,602 144,795 France 8,033; Belgium-Luxembourg 

Beryllium: Metal including alloys, — 
lh forms_____-— value, thousands. — $532 $615 $592 Weet Germany $18; United Kingdom 

Ore and concentrate, Cr content_ _ _ _ 11,324 16,093 5,933 Republic of South Africa 4,246; Phil- 
ippines 3,335. . 

Oxides and hydroxides _______~- 2,006 2,476 4,222 West, Germany 781; United Kingdom 

Cobalt: * 

Co Oxides and hydroxides _______-~- 192 31 9 Finland 11; United Kingdom 11. 

pper: 
Ore and concentrate, Cu content —_—_ 59,650 55,171 9,666 Chile 35,863; Poland 5,104. 

Metal including alloys: 
Scrap ______---_-------- 85,200 65,768 65,496 Haiti 128; France 62. 
Unwrought_____.------~-- 19,292 20,770 8,693 Zaire 118 2 Republic of South 

| ca 112. 
Semimanufactures _.__.—--—~ 36,300 40,357 25,620 Japan 3,337; West Germany 2,837. 

' Tron and steel: 
Iron ore and concentrate excluding 
monet pyrite __ thousand tons_-— 5,800 5,367 4,638 Brazil 700; Argentina 24. 

etal: | 

Scrap ______.__---—do___~_ 884 750 - 750 
Pig iron, cast iron, related 
materials _._______--_-— 15,847 18,063 13,000 Brazil 5,008; West Germany 41. 

Ferroalloys: 
Ferromanganese_—— — ——~—-~— 27,482 20,283 5,891 Mexico 6,022; Republic of South 

Africa 2,477. 

Unspecified .____.----- 97,227 73,669 30,437 Republic of South Africa 20,008; 
reece 5,000. 

Steel, primary forms __——__-~- 146,491 255,465 9,446 United Kingdom 60,278; Netherlands 
- 56,588; West Germany 

53,914. 

Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions__.___.-_.---- 596,510 614,910 98,345 Spain 114,225; Brazil 69,775. 

Universals, plates, sheets _ — 1,017,378 875,251 290,289 West Germany 83,547; United King- 
om 78,303. — 

Hoop and strip ___—~-~-- 51,195 38,933 29,254 West Germany 2,897; Japan 2,611. 

Rails and accessories _ ~~ —— 71,975 83,196 8,360 Japan oe United Kingdom 

Wire ________-_-__-_- 60,476 60,556 18,418  Belgium-Luxembourg 8,590; United 
Kingdom 5,946. 

Tubes, pipes, fittings —_—_- 341,139 154,578 47,172 Japan 57,238; Brazil 11,834. 

Castings and forgings, rough 27,201 34,758 30,319 Italy 955; West Germany 814. 

Lead: 
Ore and concentrate, Pb content ___— 6,141 10,707 354 Peru 5,458; Australia 4,672. 

Oxides _-___§____-__------- 2,068 2,148 1,767 Mexico 208; Republic of South Africa 

Metal including alloys: 
Scrap _______._--------+- 44,308 61,530 61,238 Australia 292. 

Unwrought_ _______--_----~- 5,676 4,309 3,316 Brazil 535; Mexico 455. 

Semimanufactures __—————-- 267 545 493 United Kingdom 27; Denmark 24. 

Magnesium: Metal including alloys: 
rap. ____.-______------- 152 378 378 

Unwrought __________--_----- 3,802 3,146 2,817 Norway 239; France 90. 

Semimanufactures 
value, thousands_ — $7,239 $9,047 $7,324 Norway $998; United Kingdom $725. 

Manganese: 
Ore and concentrate: Metallurgical- 

grade, Mn content ________-~-- 102,661 95,205 3,017 France 35,745; Gabon 33,654; Repub- 
lic of South Africa 11,543. 

Oxides ___._-_____~------~-~- 4,204 6,027 45938 «J. apan 1,239; Republic of South Africa 

See footnotes at end of table.
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Table 4.—Canada: Imports of mineral commodities* —Continued 

(Metric tons unless otherwise specified) 

ne
 

Sources, 1986 

Commodit 1985 1986 : 

y . United Other (principal) 

METALS —Continued 
_ 

Manganese —Continued 

Mercury ___----- 76-pound flasks_ — 1,189 2,234 1,508 Netherlands 377; United Kingdom 

Molybdenum: Metal including alloys, all : 
N forms ______~ value, thousands_ — $1,045 $1,485 $1,371 Austria $103; Netherlands $8. 

ickel: 
Ore and concentrate, Ni content_ — — — 19 1,094 768 United Kingdom 154; Belgium-Lux- 

- embourg 99. . 

Matte and speiss, Ni content — ~~~ —-- 5,059 8,273 1 Australia 8,272. 

Metal including alloys: 
Scrap ___----~--------- 26,514 28,964 13,980 United Kin gdom 9,489; Norway 2,348. 

Unwrought__.----------- 2,452 2,630 810 Norway 1,737; United Kingdom 38. 

. _ Semimanufactures — —------- 3,328 3,150 1,830 West, rmany 914; United Kingdom 

Platinum-group metals: Metals Including 

alloys, unwrought and partly wrought: 

Platinum ____-— value, thousands_ — $4,962 $26,954 $12,214 United Kingdom $10,797; Republic of 
South Africa $3,872. - 

Silver: 
. 

Ore and concentrate ?_ _.__—do__—- $20,689 $23,259 $6,029 Peru $11,197; Guyana $1,876. 

Waste and sweepings?_ _ _ _ _do_ —__- $254,926 $451,181 $431,188 Cuba $6,458; Nicaragua $3,725. 

Metal including alloys, unwrought 
and partly wrought _.__-do__-- — $114,480 $25,218 $24,869 West Germany $308; United King- 

om $20. ; 

Tantalum: Metal including alloys, 
. , 

qe! forms______-_---~~-—-—do__~- $324 $292 $291 United Kingdom $1. 

Ore and concentrate, Sn content_ _ — — 579 202 202 

Metal including alloys: | 

Unwrought_ __----------- 3,785 3,881 1,462 Brazil 951; Bolivia 681. 

Semimanufactures __—-—-—-—--- 48 132 111 Brazil 15; Bolivia 5. 

Titanium: Oxides_ ——-———--------- 12,547 7,936 1,581 West Germany 5,327; Belgium- 
- Luxembourg 509. 

Tungsten: 
. 

Ore and concentrate, W content _ — - — 12 11 10 China 1. 

Metal including alloys, all forms . 2 - 

value, thousands_ — $2,455 $2,305 $2,030 West Gommany $116; United King- 

| 
om $98. 

Uranium and/or thorium: 
. 

Ore and/or concentrate _ — — do. ——-— $55,565 $65,525 $37 Republic of South Africa $32,139; . 

moros $11,775; Australia 
$11,125. . 

Metal including alloys, all forms 
zi do__—- $223 $105 $86 West Germany $59; Malaysia $10. 

inc: 
Ore and concentrate, Zn content —-- 9,595 29,541 5,090 Peru 21,127; Bolivia 2,332. 

Oxides ________----------- 1,303 1,628 1,397 Netherlands 140; Mexico 71. 

Metal including alloys: 
Scrap _.__-----~-------- 435 544 544 

Unwrought_ _..---------- 1,816 7,441 988 Spain 2,878; France 2,513; Belgium- 
Luxembourg 1,003. 

Oth Semimanufactures _———-—-—-- 1,390 1,263 1,141 Belgium-Luxembourg 47; Mexico 30. 

er: 
Ores and concentrates, metal content 25,678 17,239 6,701 Australia, 6.6m; Republic of South 

ca 3,867. 

Oxides and hydroxides ———----~--- 16,586 19,361 17,354 Greece 766; United Kingdom 452. 

Ashes and residues_ — — — — --~---- | 32,729 36,021 29,719 India 6,194; Belgium-Luxembourg 

Base metals including alloys, all forms 
value, thousands_ — $68,132 $59,527 $42,792 Zaire $5,647; France $3,830. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete _____---------------- 28,432 27,943 25,718 Italy 1,589; Iceland 422. 

Artificial: Silicon carbide _ — —~—---- (3) —_ 

Dust and powder of precious and semi- 

precious stones 
value, thousands_ — $2,457 $2,105 $1,200 U.S.S.R. $851; Denmark $24. 

Grinding and polishing wheels and 

stones ________—----do_--- $19,569 $23,733 $13,277 Italy $3,599; West Germany $2,058. 

Asbestos, crude __ _------------- 374 325 305 Zimbabwe 20. 

Barite and witherite_____-------- 27,1381 10,525 10,029 Netherlands 489; United Kingdom 7. 

Boron materials: 
Crude natural borates 

value, thousands. — $580 $460 $460 

Oxides and acids __ ___-------- 4,803 5,148 4,731 _—_ Italy 377; Japan 39. 

Cement______—--------------- 372,796 490,137 251,145 Spain 179,689; Greece 29,806. 

Chalk. ______-_-— value, thousands__ $1,131 $711 $654 West Germany $53. 

See footnotes at end of table.
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Table 4.—Canada: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

. | Sources, 1986 

Commodity 1985 1986 ~ Tfnteq @6©63S—t=<CSs 
United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Clays, crude ____-_~~---_-~--__- 828,456 877,583 167,276 Greece ce ot 850; United Kingdom 

Cryolite and chiolite_..._._______ +518 3,587 1,156 France 1,912; Netherlands 251. 
Diamond: 

Gem, not set or strung : 
value, thousands_ _ $117,287 $118,978 $22,779 Belgiumg Luxembourg $49,293; Israel 

Industrial stones ___.____do___— $6,085 $6,871 $5,175 Ireland $1,410; United Kingdom $85. 
Diatomite and other infusorial earth _ _ _ 24,226 26,338 26,338 
Feldspar, fluorspar, related materials 

value, thousands_ — $12,291 $16,642 $1,980 Mexico $8,162; Morocco $3,227; Spain. 

Fertilizer materials: — 
Crude, nes ~~~ 24,025 20,190 17,807 U.SS.R. 2,081; United Kingdom 132. 
Manufactured: 

Ammonia___—~___~________ 31,793 26,775 26,775 
Nitrogenous __..~_-_______— 267,479 282,857 146,747 East Germany 67,330; Trinidad and 

Tobago 50,528. 
Phosphatic_____________- 444,128 439,538 435,781 France 2,999; Belgium-Luxembourg 

Potassic________________ 65,230 50,886 50,026 _Italy 388; Israel 22. 
Unspecified and mixed... _ — __— 31,229 29,656 28,9038 Japan 257; United Kingdom 169. 

Graphite, natural _ value, thousands. — $1,691 $2,143 $1,929 West Germany $94; Madagascar $53. 
Gypsum and plaster _________-. 146,435 242,953 54,069 Mexico 101,377; Spain 87,393. 
Lime ___-_-___~~________-_---- 23,056 46,916 44,857 United King dom F059, 
Magnesite, crude___________ 46,947 46,782 34,165 Italy 6,154; Brazil 3,449. 

ca: , 
Crude including splittings and waste 

value, thousands_ — $538 $592 $592 - 
Worked including agglomerated split- 

tings .__________.—-do____ $2,413 $2,741 $2,106 France $494; India $141. 
Nitrates, crude ___.._~_____.._ 1,967 7,941 484 Chile 7,457. 
Phosphates, crude __— thousand tons__ 2,622 2,388 2,287 Morocco 64; Togo 37. 
Pigm ents, mineral: Iron oxides and 

ydroxides, processed__________~_ 7,154 8,484 6,731 West Germany 611; Spain 541. 
Precious and semiprecious stones other 

than diamond: — 
Natural ___— value, thousands. _ $13,225 $16,504 $5,650 Thailand $2,464; Colombia $1,759. 
Synthetic _____..____-do___~_ $4,379 $6,354 $2,289 Austria $1,362; West Germany $986. 

Pyrite, unroasted___._____-do___~_ $94 $96 $96 
Salt and brine____.— thousand tons_ _ 1,257 1,331 865 Mexico 301; Chile 110. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured_ ——_— — ~~ 3,520 1,087 1,049 France 38. 
Sulfate, manufactured _____—--~ 67,485 55,226 17,653 United Kingdom 23,357; Norway 

Stone, sand and gravel: — 
Dimension stone: 

Crude and partly worked _ ~~~ 48,681 47,918 18,686 Republic of South Africa 20,322; Italy 

Worked___ value, thousands__ $17,287 $27,251 $8,111 ~_Italy $19,506; Spain $1,704. 
Dolomite, chiefly refractory-grade —— 3,667 2,763 2,763 
Gravel and crushed rock __——~——-— 598,197 551,051 548,610 Turkey 2,000; Italy 324. 
Limestone other than dimension 

thousand tons_ — 2.07 5 2,357 2,357 j 30 
Quartz and quartzite_______ ~~ apan 30; Brazil 1. 
Sand other than metal-bearing 

thousand tons_ — 1,598 1,638 1,638 
Sulfur: 

Elemental: 
Crude including native and _ 

. byproduct eee eee 3,168 10,760 10,721 West Germany 34; unspecified 5. 
Colloidal, precipitated, sublimed — 74 31 22 West Germany 9. 

Sulfuric acid. $2222 17,307 29,126 19,402 Switzerland 9,710; West Germany 14. 
gale, steatite, soapstone, pyrophyllite __— 41,307 39,520 38,958 France 295; United Kingdom 135. 

er: 
Crude______~— value, thousands_ — $10,756 $12,964 $12,227 Republic of South Africa $380; 

Netherlands $209. 
Slag and dross, not metal-bearing _ _ _ 208,300 188,394 188,385 United Kingdom 9. 

MINERAL FUELS AND RELATED 
, MATERIALS 

Asphalt and bitumen, natural _______ 2,296 3,766 3,746 India 20. 
Carbon black _______-_---_____ 7,647 24,762 24,261 Singapore 201; Mexico 153. 

See footnotes at end of table.
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| Table 4.—Canada: Imports of mineral commodities' —Continued | 
(Metric tons unless otherwise specified) 

. Sources, 1986 
‘ r —_—_—_—_—_—__es_uQ_cQY—————— Commodity 1985 1986 United Other (principal) 

MINERAL FUELS AND RELATED | | 
MATERIALS —Continued 

Coal: | 
Briquets of anthracite and bituminous 

Allgrades excluding briquets ne . 
thousand tons__ 15,016 18,368 13,3683 Republic of South Africa 5. 

Coke and semicoke__.___.________ 783,719 881,084 820,577 Kast Germany 37,965; West Germany 

Petroleum: —— . 
Crude_ thousand 42-gallon barrels_ _ 97,527 124,175 10,185 United Kingdom 54,572; Venezuela 
Refinery products: 14,964; Nigeria 14,632. 

Liquefied petroleum gas 
value, thousands_ _ $89,660 $141,852 $141,591 United — West Ger- 

- Gasoline, motor ______do____ $200,814 $172,421 $105,949 United Kingdom $16,075; Nether- 

Mineral jelly and wax “” — 
thousand azgallon barrels_ _ 72 101 93 United Kingdom 4; France 2. — 

Kerosene and jet fuel_ _ _do_ ___ 10,081 12,441 6,399 Italy 1,190; Bermuda 1,050. 
Distillate fuel oil _____do____ 4,075 5,055 3,585 Venezuela 892; Algeria 227. . 
Lubricants _____________do____ 2,228 4,082 1,643 Netherlands 1,338; Venezuela 446. 
Residual fuel oil_ ______do____ 7,083 9,182 2,080 Venezuela 4,932; Netherlands Antil- 

es . 

Bitumen and other residues 
do____ 534 1,045 566 Venezuela 381; Switzerland 97. 

_ Petroleum coke ___———do___~ 4,764 5,175 4,978 Unspecified 197. 

"Revised. - | 
1Table prepared by H. D. Willis. . 
2May include other precious metals. 
5Revised to zero. 

| | COMMODITY REVIEW 

| METALS net increase in the size of Alcan’s Quebec 
. operations. As a fully integrated aluminum 

to be unerting at capacity at ered | producer, Alcan was the largest producer of 

except Alcan Aluminium Ltd's Arvida P"aiutrinerie de Bécancour’s new smelter 
operating at 88% capacity. Alcan’s smelter at B eran Feb, Suche pecame re de 
at Shawinigan, Quebec, closed in October tion in feoruary ; ae sme ter aca | 
1987 after failure to reach agreement on a capacity of 230,000 tons Per year with two 
new labor contract, and it remained closed  159,000-ton-per-year potlines. A feasibility 
at yearend. ” study was being conducted for a third 

Alcan resumed construction plans for its 150,000-ton-per-y ear potline at an estimated 
Laterriére, Quebec, primary aluminum °°8t of $380 million. i, 
smelter. The: project was scaled back to Canada remained a major import source 

estimated cost of $450 million. Completion Copper.—The largest copper producer in 
was estimated to take 5 to 7 years. Stateof- Canada was Highland Valley Copper 
the-art technology, cost controls, and lower (HVC), a partnership of Cominco Ltd. (50%), 
cost hydroelectric power were expected to lLornex Mining Corp. Ltd. (45%), and 
hold down operating costs. As capacity was Highmont Mining Corp.(5%). The partner- 
brought on-stream at Laterriére, Alcan ship would be one of the world’s largest | 
would phase out capacity at its existing single producers of copper concentrate. Af- 
smelter at Jonquiére so there would be no_ ter consolidation of equipment and oper-
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ations in late 1988, mill throughput would production. Twelve new primary gold mines 
| be approximately 145,000 tons per day, and commenced production in 1987, and there 

production of copper in concentrate would was at least one gold operation in every , 
be as high as 200,000 tons per year. Two- Province except Prince Edward Island. | 
thirds of HVC’s output was sold under In August 1987, Placer Development Ltd., 
contract to Japanese smelters. Dome Mines Ltd., and Campbell Red Lake 
Minnova Inc. announced it would put its Mines Ltd. merged into one corporate enti- 

Ansil copper project near Rouyn-Noranda, ty: Placer Dome Inc. This resulted in the 
Quebec, into production, with startup ex- creation of one of the largest gold producers 
pected by the first part of 1989. The project, in the world outside the Republic of South 
which had an estimated total capital cost of Africa and the Soviet Union. Placer Dome 
about $55 million, involved a massive sul- has a production capacity of more than 1 
fide copper deposit with probable reserves million troy ounces of gold annually. 
of about 1.5 million tons grading 17.2% Queenstake Resources Ltd.’s 350-ton 
copper, 0.8% zinc, 1.7 grams of gold, and bucketline dredge, acquired and renovated 
25.9 grams of silver per ton. Production of at a cost of almost $1 million, completed its | 

, 33,000 tons per year of copper in concen- 1-year mining operations at Clear Creek, 
trate was planned. , Yukon Territory. In 1987, the gold content 

| The Quebec Provincial government was of the Clear Creek gravel continued to 
: trying to persuade Noranda Ltd. to reopen decline to the point where the project was 

its Gaspé Mine which was closed in April uneconomical. The company terminated | 
1987 as a result of an underground fire that dredging operations on Clear Creek at the | 

| caused extensive damage. Noranda estimat- close of the 1987 season. Queenstake was 
| ed that rehabilitation costs would be about investigating other dredgeable gold placer 

| $15 million, and it had not made a decision reserves so that the 2,250-cubic-yard-per- 
to reopen by yearend. The Quebec govern- day bucketline dredge could be relocated. | 
ment had offered to help finance reopening Saskatchewan Mining Development Corp. | 

| the mine with an interest-free loan of about (SMDC) initiated production in early 1987 
. $10 million. The Gaspé smelter continued to at its Star Mine. The 220-ton-per-day oper- = 

operate throughout the year on toll materi- ation was the first primary gold producer in 
| al and possibly some feed from other Noran- Saskatchewan in 50 years. Mascot Gold 
' da mines. Mines Ltd. opened the Nickel Plate Mine 

Geddes Resources Ltd. raised an addition- near Hedley, British Columbia, in midyear. 
al $4 million in flow-through share financ- The $53 million open pit operation has a 

| ing and continued with the exploration of capacity of 2,500 tons per day. Hope Brook 
the Windy Craggy copper-cobalt project in Gold Inc. began heap leaching at its mine in 
northwestern British Columbia. The 1987 southwestern Newfoundland. This was to be 
exploration program called for a 7,000-foot phased out in 1988 after the mill and 
adit, and crosscutting, drifting, and dia- underground mine were started. Annual 
mond drilling to further delineate the de- gold production was expected to be 120,000 
posit. The Windy Craggy deposit has been ounces. 
estimated to contain about 300 million tons Iron Ore.—The iron ore operations pro- 
of ore at a grade of 1.5% copper, 2 pounds of duced 39.9 million tons, which represented 
cobalt per ton, and minor amounts of gold 74% of capacity. Iron Ore Co. of Canada 
and silver. (IOC) was a large producer of iron ore. It 

Sherritt Gordon Mines Ltd. sold its Rut- operated an open pit mine, concentrator, 
tan Mine in Manitoba to Hudson Bay Min- and pellet plant at Labrador City, New- 
ing and Smelting Co. Ltd. (HBMS) in July foundland. The other two large producers 
1987. The Ruttan Mine produced about were Quebec Cartier Mining Co. (QCM) and 
25,000 tons per year of copper in concen- Wabush Mines. In 1987, IOC shipped 13.6 
trates, which was processed at the HBMS_ million tons of iron ore, QCM about 16 
smelter. The mine also produced a signifi- million tons, and Wabush, 5.2 million tons. 

cant amount of zinc. The sale improved the Strikes at IOC and Wabush resulted in the 
reserve base of the HBMS. closure of operations for 1 and 2 months, 

| Gold.—According to EMR, gold reserves respectively. Productivity increased in the 
of Canada, including proven and probable industry due to cost control and other im- 
ore, have doubled since 1981. Recoverable provements. 
reserves were estimated at 1,200 tons, Lead and Zinc.—Despite improved prices, 
which is equivalent to about 10 times 1987 pressure remained on the industry to re-
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duce costs and maintain low low invento- since 1979. 
ries. Overcapacity, particularly in the Euro- Silver.—Most of Canada’s silver was pro- 
pean smelting industry, continued to plague duced as a byproduct of base-metal produc- 

the Canadian lead and zinc industry. Metal tion. The rise in silver was mainly from 

production was well below capacity because increased base-metal production. Equity Sil- 

of a strike at Cominco’s metallurgical facili- ver Mines, near Houston, British Columbia, | 
ty at Trail, British Columbia, and the Sulli- produced 5 million tony ounces of silver 

van Mine at Kimberly, British Columbia. after completion of its mill expansion. A 
The labor dispute lasted from May to Sep- new silver producer, Silverside Resources 

tember 1987. 7 | | Inc., near Cobalt, Ontario, was expected to 

Newfoundland Zinc Mines Ltd. reopened begin producing about 2,900 ounces of silver 

its Daniel’s Harbour zinc mine that had _ per day. The rebuilt Penna mill of Agnico- 
been closed since Apr. 1986. The mine was Eagle Mines Ltd. in Cobalt, Ontario, resum- | 
expected to produce 40,000 tons per year. ed operation in early 1987 after being de- 
Curragh Resources Corp. increased zinc ca- stroyed by fire in 1986. , : 
pacity at its Faro Mine in the Yukon by _ Other Metals.—Hecla Mining Co. and 
45,000 tons to 180,000 tons per year. Pine Highwood Resources Ltd. continued their 

Point Ltd.’s mine in the Northwest Territo- feasibility and marketing study on High- 
ries closed at midyear. Milling of stockpiled wood Resource’s Thor Lake beryl deposit — 
ore was expected to continue until the near Yellowknife, Northwest Territories. A 

spring of 1988. _ | $25 million mine and processing plant was | 

- Nickel.—Nickel producers were operat- being considered. An estimated 1.6 million | 

| ing at an average effective capacity of more tons of 0.85% beryllium oxide reserves, 
than 90%. Strong demand, a tight market, including 435,000 tons grading 1.4% berylli- — : 

and relatively low inventories caused nicke] wm oxide, had been discovered. Cobalt was : 
prices to rise in the second half of the year. Tecovered as a byproduct of nickel oper- | 
Inco Ltd. and Falconbridge Ltd. both in- ations and refined by Inco at Port Colborne, - 

creased nickel production in Canada to Ontario, and Sherritt Gordon Mines Ltd. in ) 

meet international market conditions. Both !berta. Both plants operated near effective | 

companies were also continuing their re- capacity in 1987. A 60,000-ton-per-year mag- 
search and development efforts to assure eslum plant was under construction at | 

that they conform to the 1994 sulfur dioxide Bécancour, Quebec, by Norsk Hydro A/S. 
emission limits set in December 1985 by the Initial production of 60,000 tons per year 

Ontario Provincial government. Inco was was scheduled for the first half of 1989. ! 

required to reduce emissions from 685,000 Magnesium Co. of Canada Ltd. was plan- 
tons per year in 1986 to 265,000 tons per ning construction of a 62,500-ton-per-year 
year in 1994. Falconbridge’s limit was to go plant near High River, Alberta. Production 

from 154,000 tons per year in 1986 to of 12,500 tons per year was scheduled to 

Inco resumed production in midyear at nounced it intended to repurchase the East 
the newly reopened Crean Hill Mine at Kemptville, Nova Scotia, tin mine from a 

Sudbury, Ontario. The mine, closed since consortium of banks led by Bank of Ameri- : 
1978, became a state-of-the-art all-electric © (Canada). The mine operated throughout 
mine converted to vertical retreat bulk 1987 with production of tin concentrate 

mining. Crean Hill Mine was scheduled to stimater a nr, tons. canada. Tungsten 
reach full production of 3,000 tons per day N nthe Tt . tori ungsten eee eed. ne 

by 1989. The all-electric mine was one of the 1987 west territories remained ¢ m 
most technologically sophisticated in Can- ’ 
ada. 
HBMS and Outokumpu Mines Ltd. initi- INDUSTRIAL MINERALS 

ated development of the Namew Lake de- Asbestos.—Canada remained the largest 
posit in northern Manitoba. Reserves were producer of asbestos among market econo- 
estimated at 2.6 million tons grading 2.4% my countries, even though production de- 
nickel and 0.9% copper with minor values clined from more than 1 million tons in 
in platinum and palladium. Production of 1980 to 665,000 tons in 1987. Health hazards 

about 8,000 tons per year of contained associated with asbestos fibers, uncertainty 

nickel in concentrate was planned for the regarding future regulations, and low-cost 

latter part of 1988. This would be the first production from other countries significant- 

new underground nickel mine in Canada ly hurt Canadian production. There were a
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number of mine closings and a major ra- Minerals Inc. was expected to become the 
tionalization in the Canadian asbestos in- fifth major producer of talc in Canada. The 
dustry. The Lake Asbestos of Quebec Ltd. company was rehabilitating an existing 
(LAQ), Asbestos Corp. Ltd., and Bell Asbes- mine in southern Quebec, for the produc-. 

; tos Mines Ltd. mining and milling oper-_ tion of talc. Reserves were estimated at 4 
ations at Thetford Mines & Black Lake, million tons.. - Co er 
Quebec, were consolidated into a limited — Co , os 
partnership, LAB Chrysolite Inc. | po MINERAL FUELS | Dos, 

Canada in 1987 was 10.9 million tone Ca, _, Coal—Production of coal came from five 
pacity utilization was 67%. Manitoba Pot- Provinces in Canada with Alberta being the 
ash Corp. continued its development efforts argest producer. Canada normally export- 
on its property near Russell, Manitoba. ¢©4 more than 45% of the coal it produced 

| Reserves of 165 million tons grading 24.5% nd more than 80% of the exports are 
K,O were outlined. The K2 Mine of Interna- metallurgical coal. After a decline in 1986, 

| tional Minerals & Chemical Corp. near production and consumption both increas- 

Esterhazy, Saskatchewan, continued to ex- ©4: The companies continued to reduce op- 
perience water inflow problems. The compa- ¢rating costs, improve productivity » and | 
ny was continuing its grouting program and 00k for new market opportunities. Re- 
had reduced the inflow to manageable lev- search continued on technologies that 
els. Kalium Chemicals, a division of PPG would allow cleaner and more efficient use 

Inc., completed its expansion program at Ofcoal. _ ° | : 
: the Belle Plaine Mine to reach a rated Gulf of Canada Corp. continued develop- 

capacity of 1.2 million tons K.0. BP Re- ment of the Mount Klappan anthracite coal | 
sources Canada Ltd. held a commercially project in northwestern British Columbia. 
viable potash deposit near Sussex, New The company shipped test quantities of 
Brunswick. However, because of the de- anthracite to the Republic of Korea and 

| pressed potash market, the company de- Europe with favorable results. The Mount 

ferred until 1988 any decision to proceed Klappan Mine could produce about 1.5 mil- 
with its shaft-sinking program. The two lion tons annually with estimated reserves 
other mines near Sussex, owned by Denison f 6 billion tons. | 
Potacan Potash Co., and Potash Co. of Natural Gas.—Production of natural gas 
America (Canada), respectively, operated in 1987 was almost the same as in 1986; 
throughout the year. however, continued price weakness reduced 

Other Industrial Minerals—Canadian the value of production almost one-quarter. 
cement capacity remained unchanged in The natural gas industry had a full year of 
1987 at 16.5 million tons per year. Increased experience with the negotiated pricing of 
demand kept most cement plants oper- natural gas as opposed to regulated prices. 
ating at near capacity. Domtar Inc. con- Because of the deregulation of natural gas 
tinued development of its underground gyp- pricing, Canadian consumers continued to 
sum mine at Caledonia, Ontario. Reserves benefit from prices below those available to 
were estimated to be sufficient for 75 years. | export buyers. The gap narrowed signifi- 

The Canadian Salt Co. Ltd. continued cantly, however. The National Energy 
development of its underground rock salt Board (NEB) released a report that pre- 
mine at Pugwash, Nova Scotia. Late in dicted 1988 export natural gas volumes may 
1987, the Quebec government announced be 21% greater than in 1987. NEB credited 
plans to sell its wholly owned Mines Seleine the increased sales to the California mar- 
Inc. salt mine. The mine produced salt from ket. Although Canada has sufficient quanti- 
a deposit on one of the Magdalen Islands in _ ties of natural gas reserves to meet domestic 
the Gulf of St. Lawrence. Canadian Salt, a demand, a significant increase in exports 
subsidiary of Morton Thiokol Co. of the could stimulate exploration to develop more 
United States, expressed interest in the reserves. 
mine. Petroleum.—F luctuating oil prices in the 

Noranda Inc. announced it would build a international market continued to affect 

350,000-ton-per-year sulfuric acid plant at petroleum exploration and development ac- 
an estimated cost of $130 million, at its tivities in Canada. Several large projects 
Rouyn, Quebec, copper smelter. The project were delayed because of the uncertainty in 
was in response to Quebec Provincial law the marketplace. Amoco Canada Petroleum 
mandating a 50% reduction in sulfur diox- Ltd. formally made a $5.5 billion bid for 
ide emissions by January 1, 1990. Larder Dome Petroleum Ltd. to Dome’s sharehold-
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ers and creditors by filing the offer withthe Newark; Strozier Library, Florida State Library, Tallahas- 
. ’ . see; P. Gilbert Memorial Library, Georgia Institute of 

Court of Queen’s Bench. A hearing by the Technology, Atlanta; University of Hawaii, Hilo; Universi- 
court was set for January 26, 1988. Invest- ty of Idaho, Moscow, Morris Library, Southern Hlinois 

niversity, ndale; ana University, Bloomington; 
ment Canada had approved the proposed Iowa State University of Science and Technology, Ames; 
purchase. o . Watson Library, University of Kansas, Lawrence; M. L. 
Uranium.—Canada’s new policy on for- King Library, University of Kentucky, Lexington; Univer- 

eign ownership specified that Canadians fiy. 2) "Univeniy of Mane One M8 Bissnte eer 
must own at least 51% of an individual Library, Johns Hopkins University, Baltimore, MD; Mas- 

: ; ; sachusetts Institute of Technology Library, .Cambridge; 
uranium property when production begins. Michigan Technical Library, Hoevhton; Wilson Libracy: 
The new policy was design to encourage University of Minnesota, Minneapolis; University of 
investment in the uranium mining indus- Southern Mi soworiras i eg tiretenl tir yea Library Univer- 
try. Canada became the world’s largest "Y ° uri, Rolla; Montana College of Mineral Sci- 

. oe . ence and Technology, Butte; D. L. Love Library, Nebraska 
uranium producer in 1984 and in 1987 Geological Survey at University of Nebraska, Lincoln; 
accounted for more than one-third of the University of Nevada, Reno; University of New Hamp- 

oy : ° shire, Durham; J. C. Dana Library, Rutgers University, | . 
global output of U:0s. The uranium deposits Newark, NJ; New Mexico Institute of Mining and Technol. 
being exploited in Saskatchewan are some __ ogy, Socorro; Columbia University, New York, NY; D. H. 

of the world’s richest. Grades range from Hill brary, North Caroling Stats University, Raleigh 
4% to 12% per ton of ore. By comparison, Ohio State University, Columbus; University of Oklaho- 
ores being mined at Elliot Lake, Ontario, ma, Norman; Multnomah County brary Portland, OR; : 

oe ennsylvania niversity, University Park; Universi- 
mines are about 1% per ton ofore. — ty of Rhode Holand, Kingston; Gromas Cooper Library, 
SEDER University of South Carolina, Columbia; South Dakota’ 

1For more detailed information on the mineral industry, School of Mines and Technology, Rapid City; Tennessee 
see the Canadian Mineral Surveys for 1985 and 1986, both State Library and Archives, Nashville; Main Library, 
of which were prepared by the Mineral | Policy Sector and University rot Texas, Austin; Marriott Library, University 
the Ene Sector, ment o ergy, Mines an of , t e City; Bailey Library, University o . 
Resources, Ottawa, ‘Canada. The U.S. Department of the Vermont, Burlington; Virginia Polytechnic Institute, 
Interior, Bureau of Mines, has arranged to have these Blacksburg; University of Washington, Seattle; West. Vir- 
Canadian publications placed in libraries in each of the 50 ginia University, Morgantown; Memorial Library, Univer- 

States and Puerto Rico as follows: University of Alabama, sity of Wisconsin, Madison; University of Wyoming, 
Tuscaloosa; E.E. Rasmuson Library, University of Alaska, 1s pamie; and University of Puerto Rico, Mayaguez. a 
Fairbanks; University of Arizona, Tucson; University of : ee 7. . ° 
Arkansas Fayottoville: California State Library, Sacra- 2Physical scientist, Division of International Minerals. . 

mento; A. Lakes Library, California School of Mines, SWhere necessary, values have been converted from 
Golden; Wilbur Cross Library, ‘University of Connecticut, Canadian dollars (CAN$) to US. dollars at the rate of 
Storrs; H. M. Morris Library, University of Delaware, CAN$1.3245=US$1.00. |
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The Mi t e Mineral Industry of 

Chi ile 

By Pablo Velasco! 

Preliminary data by the Central Bank of Construction, fishing, transportation, and 

Chile indicated that production of copper in retail trade accounted for the bulk of the 

the nation set another record high of more growth. The mining industry was stagnant 

than 1.4 million tons in 1987, representinga in 1987 following a 1.5% growth in 1986. 

slight increase over that of 1986 and firmly Chile was less vulnerable to fluctuations of 

placing Chile as the world’s leading produc- the world price of copper, traditionally its 

er and exporter of copper. The growth of main export, because of it is less dependent 

Chile’s copper industry stems from the high on copper exports. In 1987, copper exports 

grade of the ore deposits and low production accounted for just 42% of Chile’s foreign 

costs. exchange earnings compared with a 82% 

Income earned from the mining sector’s share in 1973. 

exports amounted to $2.9 billion? in 1987, an In December 1987, the U.S. Government 

increase of 26% and representing approxi- suspended Chile from eligibility for duty- : 

mately 58% of the total exports. Copper free entry under the Generalized System of 

accounted for $2.2 billion; silver and gold, Preferences (GSP) because of Chile’s inade- 

$304 million. Chile also maintained its rank quate protection for workers’ rights. 

in the world as the largest producer and The major development in Chile’s bal- 

exporter of natural crude nitrates (sodium ance-of-payments outlook in 1987 was the 

and potassium) and rhenium, 2d in iodine renegotiation in March and April of all 

and molybdenum, 3d in lithium, 8th in medium- and long-term debt to private and 

silver, and 11th in gold. The improvement foreign government lenders. 

in mineral prices in the international mar- The Chilean Government followed cau- 

ket, in particular the recovery of world tious monetary and fiscal policies, as re- | 

copper prices after a prolonged period of quired by the economic programs of the | 

stagnation, had contributed more than $250 International Bank for Reconstruction and | 

million to the value of exports. Development (World Bank) and the Interna- | 

Crude petroleum output declined in 1987 tional Monetary Fund. The rate of inflation 

because of oilfield depletion in the Strait of rose from 17% in 1986 to 22% in 1987. 

Magellan. Domestic oil production supplied Government Policies and Programs.— 

about 40% of national consumption. Coal Chile is considered to have an attractive 

production increased in 1987, reflecting in- foreign investment law, with liberal capital 

creased demand for steam coal to substitute transfer rules. Of the $1.17 billion in foreign 

for fuel oil in thermeelectrical generating investments that entered the country in 

plants and the startup of operations at the 1987, about $497 million corresponded to 

Cia. de Carbones de Chile Ltda. (COCAR) transactions carried out under Decree Law 

coal deposit in southern Chile. 600, Chile’s foreign investment statute. The 

The Chilean economy completed its fifth remaining $674 million was the result of 

year of economic expansion, well past the debt-equity swap operations under chapter 

recovery phase. The gross domestic product XIX of the Central Bank’s foreign exchange 

(GDP) grew at a 5.4% rate during 1987, less regulations. In 1986, foreign investments 

than the 5.7% rate in 1986, to just above under Decree Law 600 amounted to $184 

$18.4 billion in terms of current prices. million, while those under chapter XIX 

191
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added $303 million. U.S. firms have been tional Ltd. of Canada and Anglo American 
the leaders in taking advantage of Chile’s Corp. of the Republic of South Africa receiv- 
debt-equity swap program. U.S. corpora- ed approval from their respective boards of 
tions have bought into Chilean firms to directors to begin construction of the Marte 
improve their market position in Chile or to gold mine in north-central Chile in early 
convert loans into equity. 1988. | 
Among the most significant projects that The Minister of Mines announced the go- 

materialized in 1987 were the construction ahead on the La Escondida Mine invest- 
of Cape Horn Methanol Ltd.’s $330 million ment and the funding of major new gold | 
facility near Punta Arenas on the Strait of mines. The minister projected that copper 
Magellan, and AMAX Inc.’s formal commit- output would rise to 2 million tons per year 
ment to invest $300 million in a project in by 1992, when the $1.1 billion Escondida 
northern Chile that will produce potassium Mine is on-stream and when the current 
chloride, potassium sulfate, boric acid, and $1.25 billion investment program of the 
lithium carbonate. Other large approved Corporacién del Cobre de Chile (CODELCO- 
investments in 1987 were the $400 million Chile) is completed. Also by 1992, gold 
ammonia-urea plant in southern Chile and _ production in Chile would double, and silver 
an $8 million contract for petroleum explo- output was expected to increase to about 26 
ration in the Salar de Atacama. million troy ounces per year. oe 

Japan, an important source of invest- Privatization of some state enterprises 
ments in Chile, reported through its foreign continued throughout the year with sales to 
trade organization that from January 1985 private and institutional investors. Compa- 
to June 1987, Japanese companies invested nies held by the Corporacién de Fomento de 
$650 million through debt-equity swap la Produccién (CORFO) sold shares to their 
transactions. Cominco Resources Interna- employees. | 

PRODUCTION - 

The 16 leading minerals produced in output of molybdenum, which was market- 
Chile during 1987 were coal, copper, gold, ed mainly as a concentrate of molybdenum 
iodine, iron ore, lead, lithium carbonate, trioxide. The small- and medium-scale min- 
manganese, molybdenum, sodium and po- ing sector produced the remaining 23% of : 
tassium nitrates, natural gas, crude oil, the copper. : 
petroleum products, silver, sodium sulfate, Among other important mineral commod- 
and zinc. Output of eight of these minerals _ ities, total gold output decreased 5.0% be- 
was lower while production rose for the cause of decreased output from St. Joe 
other eight. The production of fine copper Mineral Co.’s El Indio Mine. State-owned 
increased slightly to 1.41 million tons, more Empresa Nacional de Mineria (ENAMI) 
than in 1986, as a result of the mining of increased its output of gold almost 12%, 
higher grades of ore deposits and in re- while CODELCO-Chile’s output was 3.5% 
sponse to the recovery of world copper lower. Silver production decreased slightly 
prices. Output of copper’s principal byprod- to 16.0 million ounces. Domestic crude oil 
uct, molybdenum, reached almost 17,000 and natural gas outputs decreased, while 
tons of concentrate, of which 6,200 tons was __ production of run-of-mine coal increased by 
converted into molybdenum trioxide. The more than 19% Owing to increases in de- 
remainder was processed into ferromolyb- mand for fuel oil substitutions in ther- 
denum alloy and ammonium perrhenate at moelectrical plants. Production of industri- 
Chile’s Molibdenos y Metales S.A. (Moly- al minerals was higher with the exception 
met) plant near Santiago. of borates, feldspar, sodium and potassium 
CODELCO-Chile accounted for 77% of the nitrates, and talc. 

country’s total copper output and all of the
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~ Table 1.—Chile: Production of mineral commodities! 

. - (Metric tons unless otherwise specified) 
a 

Commodity? . . 1983 1984 1985 1986? 1987© 
ee SS se SS ee 

METALS 

Arsenic trioxide®___-_-§_ »§ -» -§ 5» 5 eee __ 3,500 4,000 F4,000 5,029 
‘ Copper: 

. Mine output, Cu content? ___________=_ 1,255,374 1,307,503 1,359,840 1,399,384 1,412,936 
etal: ; 

' Smelter, primary* ____________-=_ 1,058,900 1,098,300 1,088,500 1,124,100  ©1,099,100 

Refined:5 — 
Fire, primary refined_________~—-~- T153,800 T183.000 180,900 185,300 ©187,900 
Electrolytic____.______-----~- ™680,400 ™696,700 703,400 757,200 ©767,600 

Total ___§________~-__-~-~ 834,200 | 879,700 884,300 942,500  °955,500. 
Gold, mine output, Au content ___ troy ounces__  §70,964 541,064 554,278 576,719 547,678 
Iron and steel: 

Iron ore and concentrate: 
Gross weight ____——-— thousand tons__ 5,809 6,685 6,534 7,009 6,690 
Fe content __________.____do___~_ 3,489 3,991  —. 3,967 4,197 4,078 

Metal: 
Pigiron _.____________~-do___~_ 540 694 580 591 617 

_ Ferroalloys: . 
Ferromanganese __________~~—_-~ 5,209 4,890 6,330 6,277 6,613 
Ferrrosilicomanganese_ —_ _ _ _ — —— ~~ _- __ 755 © 1,706 1,231 
Ferrosilicon _________.___-~--~- 4,885 6,365 4,501. 3,732 4,258 
Ferromolybdenum __———~-~-~~-~- 1,712 2,211 671 1,897 860 
Other ______ _____-_------ _- Le -— -- . 502 

Total___~§_-__________u--- 11,806 13,466 12,257 13,112 13,464 

Steel, crude®________ thousand tons__ — 618 692 - 689 706 - 720 

Semimanufactures (hot-rolled)_ —_ _do_ — — — 371 473 442 481 545 

Lead, mine output, Pb content__________--- 1,679 4,284 2,473 1,501 829 
Manganese ore and concentrate: . 

Gross weight ___ _______-__~-----~--- 26,050 ~ F26,807 35,631 31,631 31,803 
Mn content ______..—__-_--_------- 4,485 T8680 11,865 11,097 10,823 

Molybdenum, mine output, Mo content ___— ~~~ 15,264 16,861 18,389 16,581 16,941 
Rhenium, mine output, Re content _ _ _ _ pounds__ 12,516 14,198 12,266 18,609 14,471 
Selenium ________________~ kilograms_ ~— 43,869 25,450 | 50,037 47,000 45,909 
Silver _________-_-.- thousand troy ounces_ _ 15,058 15,766 16,633 16,078 ~ 16,068 - 
Zinc, mine output, Zn content ____________-~- 5,993 — - 19,168 22,288 10,504 19,618 

INDUSTRIAL MINERALS . 

Barite __-_______________ ee 114,595. _ 21,722 54,494 53,121 52,109 
Borates, crude, natural (ulexite) __________~- 1,301 3,985 4,773 6,440 13,488 
Cement, hydraulic________~ thousand tons. - 1,255 1,390 1,430 1,440 1,594 
Calcite. __$__ _______ dow . __ __ __ 2,757 2,972 . 
Clays: 

Kaolin ___§_§_§___________ 40,812 | 48,608 48,537 42,170 | 44,533 
Other (unspecified) ..._______.------ 31,876 36,543 9,177 14,435 15,975 

Diatomite _______________~~-______- 741 1,712 2,317 2,684 3,218 
Feldspar_____~_._____---_-------~-- 2,356 3,026 2,565 2,275 705 
Gypsum: 

Crude ________.~__-_______----- 66,337 167,477 195,911 192,848 235,178 
Calcined___§____.~_________ ee 53,425 44,818 57,222 60,452 92,441 

Iodine, elemental ~~~ ~~-~--~-~-~.------ 2,793 *2,661 3,020 3,076 3,101 
Lapis lazuli _________——-—~—~~—~— kilograms__ _ 9,000 8,500 8,000 —_ 
Lime, hydraulic®________.~ thousand tons_- 723 7178 800 800 750 
Lithium carbonate. ____________-_.--_~- _— 2,110 4,508 4,458 6,139 
Nitrogen: Natural crude nitrates: 

Sodium _______~____ ~~ ee 472,710 595,360 621,330 617,010 556,240 
Potassium______._~___.___-------~- 149,800 132,100 150,000 147,100 165,070 

Total __-_-__~_-_~___ 622,510 727,460 771,330 764,110 721,310 

Phosphates: 
Guano _____-~-_____--~__~___---~-~-- 129 NA 3,150 7,546 5,605 
Rock __ ______~-~___-~_-~-~--~---~---- 935 4,606 7,110 6,684 10,389 

Total __._-____-_______~_--_-_-~-- 1,064 4,606 10,260 14,230 15,994 . 
Pigments, mineral, natural: Iron oxide ~~ — ~~ -~- 6,751 16,113 8,224 4,404 8,145 
Potash, K2O equivalent. ______._____----- 21,280 18,494 21,000 20,000 €20,000 
Pumice (includes pozzolan)_ — _ .______--+-~-~- 173,789 172,150 206,333 222,080 242,453 
Quartz, common _-—-—--~--~~-~------~---- 221,757 293,465 267,510 293,218 350,488 
Salt, all types_________---.---------- 714,598 625,760 753,427 1,032,373 865,168 
Sodium compounds, n.e.s.: Sulfate?_ ________- 51,300 56,770 52,700 58,700 60,406 
tone: 

Limestone__________-_- thousand tons_-_ 2,142 2,326 2,470 2,757 3,017 
Marble. _________.__-~~-__------- __ 1,440 1,300 _— — 

See footnotes at end of table.
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Table 1.-—Chile: Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) - 

ee 
Commodity? 1983 1984 . 1985 1986” 1987° 

INDUSTRIAL MINERALS —Continued | 

Sulfur: . . 
Native, other than Frasch: | 

Refined______-_~__-__~ ~~~ Le 15,688 13,685 14,755 13,297 14,917 
_ Caliche___~~--~______~_________ 83,060 40,279 63,992 43,826 22,131 

. Byproduct (from industrial gases)_ ~- +e 32,364 32,1385 30,073 41,142 334,100 

Total _-~_~_-__________ 131,112 86,099 108,820 98,265 371,148 
Tale ~_-_-_~_-_~ 637 422 1,299 2,257 - 980 
MINERAL FUELS AND RELATED MATERIALS . 
Coal, bituminous and lignite___ thousand tons__ 1,095 1,323 1,384 1,454 1,736 
Coke: Coke oven ________________do____ 279 278 291 294 297 
Gas, natural: oo 

Gross_____.___- —~ million cubic feet__ 169,609 "172,971 163,790 | 153,866 153,725 
Marketed ________________._do____ 52,760 53,431 50,535 42,342 40,448 

Natural gas liquids: 
Natural gasoline . 

thousand 42-gallon barrels__ 937 962 945 893 895 
Liquefied petroleum gas _________do____ 2,855 2,956 2,916 2,716 2,760 

Total ____-______________do____ 3,792 3,918 3,861 3,609 3,655 
Petroleum: 

Crude __-______~___________do____ 14,365 14,069 13,048 12,204 10,922 

Refinery products: . 
Gasoline: 

. Aviation 
thousand 42-gallon barrels_ _ 94. _ 56 25 82 51 

Motor _______________do____ 8,032 8,233 8,246 7,793 9,000 
Jet fuel__§_-_-____._~_______do____ 1,126 ¥1,264 1,195 1,372 1,617 
Kerosene_____§_-§_§._§_______do____ 1,164 F855 755 . 969 1,069 ~ 
Distillate fuel oi] _._________do____ 7,334 8,064 8,749 9,661 10,611 
Residual fuel oil ___________do____ 6,390 5,982 5,566 5,642 5,466 
Liquefied petroleum gas_______do____ 2,208 5,114 4,831 5,044 5,334 ; 
Unspecified ______________do____ 1,252 1,453 1,554 1,566 1,377 

Total_____________do____ 27,600 31,021 30,921 32,129 34,525 
SSeS 

“Estimated. Preliminary. ‘Revised. NA Not available. 
Table includes data available through Aug. 1988. 

. ?In addition to the commodities listed, pyrite is also produced, but available information is inadequate to make reliable 
estimates of output levels. 

3Figures are the nonduplicate copper content of ore, concentrates, cemented copper, slags and minerals, copper as a 
byproduct of gold and silver precipitate, and other copper-bearing products measured at the last stage of processing as 
reported in available sources. 

*Figures are total blister, fire-refined, electrolytic, and equivalent copper output including that blister subsequently 
refined in Chile and copper produced by electrowinning. Detailed statistics on electrowinning are not available; although 
based on current plant capacities, electrowon copper production is estimated to be approximately 55 metric tons per year. 

*Figures are total refined copper distributed into two classes according to method of refining, fire-refined and 
electrolytic, which includes electrowon copper refined in Chile. 

SExcludes castings. 
- Includes natural sodium sulfate and anhydrous sodium sulfate, coproducts of the nitrate industry. 

TRADE : 

The total value of mineral exports in 1987 prices for iodine also rose significantly. As 
was $2.9 billion, 26% higher than in 1986. the world’s largest producer of primary 
Minerals represented approximately 58% of copper, Chile supplied the world metal mar- 
the country’s total exports: copper, $2.2 ket with approximately 1.2 million tons of 

: billion; gold and silver, $304 million; iron fine copper contained in a number of prod- 
ore, $101 million; molybdenum, $100 mil- ucts. The amount represents nearly 15% of 
lion; nitrates and iodine, $99 million; and Western World copper consumption. 
other mineral products, $89 million. Im- Of the total copper exported, 1.09 million 
proved copper prices accounted for $330 tons was produced by CODELCO-Chile, and 
million of the value of exports. For the year the remainder was sold by private compa- 
as a whole, the average price of copper rose nies. Of the copper exported, 55% was 
to 81 cents per pound, peaking at an aver-__ electrolytic copper in the form of wirebars 
age for December of $1.30 per pound. World and cathodes; 14% was fire-refined copper;
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15% was blister copper, and the remaining of contained molybdenum for a value of 
16% was copper contained in concentrates. $120 million. This compares with shipments 
Earnings from copper exports totaled $1.9 of 19,408 tons of contained molybdenum 
billion, about $460 million more than in valued at $125 million in 1986. Shipments 
1986. ‘by CODELCO-Chile of other byproducts 
CODELCO.-Chile shipments of molybde- were valued at $87 million, an increase of 

num in 1987 amounted to about 18,000 tons $46 million compared with those of 1986. 

Table 2.—Chile: Exports of mineral commodities? 
(Metric tons unless otherwise specified) . | 

carrer SA 

Destinations, 1986 

Commodit 1985 1986 : 
y | United Other (principal) | | 

a 

METALS 

Aluminum: Metal including alloys: 
Unwrought ___________-_---~- 57 147 _- All to Japan. 
Semimanufactures_______—__-- 17 22 — Bolivia 11; Uruguay 5; Ecuador 3. 

Copper:? - 
Ore and concentrate 

thousand tons_ — 6,124 20,796 | 25 Brazil 9,802; Japan 5,970; Canada 

Matte and speiss including cement — 
copper _____—~___-_-------- 420 — 

Metal including alloys: . 
Scrap __.__-_--_------- 187,206 206,029 28,691 Turkey 27,807; West Germany 22,173. 

Unwrought__.~_~_____-_-~-- 894,339 924,979 161,519 West Germany 138,303; Italy 112,210. 
Semimanufactures _____——_~ 11,725 14,096 2,833 Colombia 6,433; Ecuador 1,419. 

Tron and steel: 
Iron ore and concentrate:. 

Excluding roasted pyrite 
thousand tons_ _— 6,082 4,666 108 Japan 4,506; Mexico 52. 

Pyrite, roasted 
_ value, thousands_ _ __ $1 — All to France. 

Metal: . 
Scrap _____~__-_------- 2,502 17,013 _- Peru Ps; Bolivia 360; unspecified 

Ferroalloys: —_ 
Ferromanganese_—_ _ — ___ 404 220 — Peru 100; Ecuador 80; Colombia 40. 
Unspecified___- ___---- 3,212 5,243 932 Belgium-Luxembourg 1,542; Peru 

Steel, primary forms______—__ ~~ 79,174 88,594 24 Ecuador 43,754; Costa Rica 31,692; 
Guatemala 11,512. : 

Semimanufactures: 
Bars, rods, angles, shapes, sections 11,052 11,679 — El Salvador 5,044; Ecuador 3,906; 

Honduras 1,558. 
Universals, plates, sheets _ _ — _ — 14,577 23,063 _— Costa Rica 7,944; Ecuador 6,460; 

Guatemala 5,743. 
Hoop and strip_________-~- 7 32 _— Peru 31; Iraq 1. 
Wire__________~-__-__-_ 800 726 535 Peru 143; Bolivia 35. 
Tubes, pipes, fittings _____ ~~~ 265 49 16 Iraq 24; Bolivia 7. 

Lead Castings and forgings, rough _ _ _— 18 71 7 Panama 42; Dominican Republic 20. 
ad: 

. Ore and concentrate________~~-~- 2,266 3,182 1,984 Belgium-Luxembourg 1,148. 
Metal including alloys, semimanu- 

factures _.___~______----~- 16 _— 
Molybdenum: Ore and concentrate, 

Mo content ____§_______~___-~~- 5,523 6,115 —- Netherlands 2,915; Canada 1,294; 
West Germany 881. 

Nickel: Matte and speiss ____-___-_~- 11 3 _. All to West Germany. 
Platinum-group metals: Metals includ- 

ing alloys, unwrought and partly 
wrought, platinum 

Sil value, thousands_ _ $27 $290 $258 United Kingdom $32. 
ilver: 

Ore and concentrate? _____do____ $56,677 $84,304 _— J apan $43,090; Sweden $15,697; West 
rmany $15,232. 

Waste and sweepings®_ ____do____ $18 $61 _.  Belgium-Luxembourg $33; United 
Kingdom $28. 

Metal including alloys, unwrought 
and partly wrought ________-~- $67,200 $68,214 $33,726 West Germany $10,154; United King- 

dom $8,784. 
Zinc: 

Ore and concentrate __________- 36,809 43,322 _— Japan 24,648; Republic of Korea 
7,449; Belgium-Luxembourg 6,131. 

Metal including alloys: 
Scrap _____.-__--_----- 45 (4) _. All to Iraq. 
Semimanufactures ______—__ -- 1 _- All to Guatemala. 

See footnotes at end of table.
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Table 2.—Chile: Exports of mineral commodities! —Continued : 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodity - 1985 1986 : . 
| y United Other (principal) 

METALS —Continued 

Other: . 

Ores and concentrates__________ 34,871 29,246 1,964 United Kingdom 9,656; Japan 4,956; 
Netherlands 3,325. 

Ashes and residues____________ 3 7,180 5 Belgium-Luxembourg 7,175. 
Base metals including alloys, all 

forms ___~_~___~~_~________ 4 _- - 
INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Artificial corundum —~___§_§_§_____ 10 —_ . 
Grinding and polishing wheels and 

stones ____§ $e __ 1 NA NA. 
Asbestos, crude ______._._______ __ 20 _-— All to Uruguay. 
Barite and witherite_____-_______ 68,828 26,843 26,843 - 
Boron materials: Crude natural borates _ __ 4,743 4,493 Brazil 200; Colombia 50. 
Cement____________~__2______ __ 2,750 — All to New Caledonia. 
Chalk. _-_-_ 2 Be 30 _- Bolivia 20; Argentina 10. 
Diamond: Gem, not set or strung 

value, thousands_ _ $13 $14 $6 West Germany $3; Thailand $2. 
Diatomite and other infusorial earth _ _ _ 432 614 _- Argentina 560; Peru 29; Brazil 19. 
Fertilizer materials: 

Crude, nes ~~ = —_ 165 _— West Germany 100; Bolivia 60; 
unspecified 5. - 

Manufactured: 
Ammonia. —_____________ — 1 _— Alito Peru. . 
Nitrogenous _..__._______ 4,393 © 4,501 _. Colombia 2,950; Argentina 1,125; Bo- 

- livia 211. 
Phosphatic $$ _-__/_______ —- 54 _— Argentina 50; Bolivia 4. 

. Unspecified and mixed_______ 113,210 108,315 18,375 Brazil 17,985; Belgium-Luxembourg 

Gypsum and plaster _______9_§______ —_ 33 _. All to New Caledonia. 
Nitrates, crude ________________ 327,011 361,909 96,009 Belgium Luxembourg 103,357; China 

Phosphates, crude ______________ 10 84 __ All to Ecuador. 
Pigments, mineral: Iron oxides and 

hydroxides, processed_ ____.______ __ 20 _— Do. 
Precious and semiprecious stones other 

than diamond, natural 
_ value, thousands_ _ $13 $5 _. All to Spain. 

Salt and brine_________________ 517,117 921,244 488,962 Brazil 256,999; Canada 109,277. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured________ __ 115 — Bolivia 104; Peru 6; Paraguay 5. 
Sulfate, manufactured _________ 40,064 31,421 20 Brazil 15,277; New Zealand 5,200; 

Venezuela 3,850. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ 18 _= 
Worked __ _____.________ _- 45 43 Argentina 2. 

Quartz and quartzite.__$_§_______ 94 (4) — All to West Germany. 
Sulfuric acid. _~_-_§_~§_~ $$ 5 5 15 15 __ All to Bolivia. 
Other: 

Crude____ =~ 5 _— 160 — Uruguay 110; Brazil 50. 
Slag and dross, not metal-bearing _ _ _ ~~ 96,534 _. All to Japan. 

, MINERAL FUELS AND RELATED 
. MATERIALS 

asphalt and bitumen, natural __ _____ __ 16 — Bolivia 10; Ecuador 6. 
al: 
Lignite including briquets _______ _— 3 _— All to Bolivia. 
All grades excluding briquets _____ _— 140 _- Do. 

Coke and semicoke_____§_________ 34,362 12,229 __ All to Belgium-Luxembourg. 
Petroleum: 

Crude______ __42-gallon barrels__ — 202 _— Argentina 194; Ecuador 8. 
Refinery products: 

Mineral jelly and wax __do____ 8 150 -— All to Spain. 
Kerosene and jet fuel __do____ 271,157 5,634 __ Panama 5,247; Bolivia 387. 
Distillate fuel oil _____do____ 3,118 1,641 __ United Kingdom 276; unspecified 

1,365. 
Lubricants _________do____ 12,096 104,237 _— Peru 85,547; Uruguay 17,136; Para- 

. guay 945. 
Nonlubricating oils_ _ _ _do_ ___ 112 49 _— Uruguay 28; Bolivia 21. 
Residual fuel oi]_ __._._._do____ 393 3,117 — United Kingdom 1,039; unspecified 

,078. 
Petroleum coke ______do____ 55 270 _- All to Bolivia. 

eee 

NA Not available. 
1Table prepared by H. D. Willis. 
2Previously reported copper data were from separate sources using different reporting techniques. 
3May include other precious metals. 
*Less than 1/2 unit.
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Table 3.—Chile: Imports of mineral commodities 

(Metric tons unless otherwise specified) 

. Sources, 1986 

Commodit 1985 1986 : 
ony United Other (principal) 

METALS 

Alkali and rare-earth metals. _____—_ 19 43 (7) China 23; Algeria 5; U.S.S.R. 5. 
Aluminum: 

Ore and concentrate _._________— 2,489 2,251 _. Mainly from Guyana. 
Oxides and hydroxides ________~_ 532 471 323 Japan 59; Netherlands 40. 
Metal including alloys: 

Scrap ______~-_-----_-- 1,848 3,420 6 Venezuela 1,493; Canada 1,041; 
Argentina 738. 

Unwrought____~_~__-___~—~ _— 20 20 
Semimanufactures _________— 2,489 2,813 359 Brazil 892; West Germany 885. 

Chromium: \ 
Ore and concentrate___________ 4,506 4,490 _~ Turkey 2,090; New Caledonia . 

1 £82; Republic of South Africa 

Oxides and hydroxides ________~_ 103 107 7 Brazil 47; West Germany 28; 
Argentina 13. 

Cobalt: Oxides and hydroxides_______ 30 9 7 Belgium-Luxembourg 2. 
Columbium and tantalum: Metal includ- 

ing alloys, all forms, tantalum 
value, thousands_ _— $17 __ 

Copper: . 
Ore and concentrate _____ _____— 17 _- 
Metal including alloys: 

Scrap ____ value, thousands_ _ $55 — 
Unwrought____________- _ 6 7 3 United Kingdom 4. 
Semimanufactures ___._______ 271 504 78 Brazil 196; Republic of Korea 87. 

Iron and steel: 
Iron ore and concentrate: Pyrite, 

roasted ___________-~_--~-~~ 17 10 5 Japan 5. 
Metal: - . ‘ 

Scrap __.__-__--------- 5,200 81 18 Republic of South Africa 61; 
West Germany 2. 

Pig iron, cast iron, related mate- 
rials__-__9_~ ~~ ~~ ______ ee 1391 500 23 West Germany 320; Brazil 120; 

Argentina 25. 
Ferroalloys: 

Ferromanganese_—_ —__ _ — 436 627 1 Brazil 346; France 120; Republic 
of South Africa 75. 

Unspecified___________ . 1,795, 1,482 55 + Republic of South Africa 841; 
. West Germany 201; Sweden 

Steel, primary forms ______—_ 15,670 35,727 993 Republic of South Africa 14,597; 
Brazil 6,020; West Germany 
3,966. 

Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions____§_________-— 61,641 87,806 225 Argentina 33,166; Republic of 

South Africa 12,425; Brazil 

Universals, plates, sheets _ _ 19,879 39,757 97 Brazil 9,279; Japan 8,183; United 
. Kingdom 8,101. . 

-. Hoop and strip________~_ 1,709 1,944 36 ~— Brazil 797; United Kingdom 482; 
West Germany 433. 

Rails and accessories _ _— _ — 2,775 4,038 2,647 United Kingdom 530; Republic 
of South Africa 352. 

Wire _______________ 1,430 1,636 31 Brazil 637; Japan 467; Republic 
of South Africa 155. 

Tubes, pipes, fittings ___—_ 5,202 6,555 533 Brazil 1,907; Japan 1,196; West 
Germany 614. 

Castings and forgings, rough 4,389 5,253 871 Belgium: Luxembourg 1,791; Bra- 
zil 903. 

Lead: 
Oxides _______-~-_---------~- 182 157 2 ‘Peru 104; Republic of South 

Africa 51. 
Metal including alloys: 

Scrap _____------------ 1,232 1,541 71 Peru 1,267; Mexico 150. 
Unwrought___.______---- 236 55 55 
Semimanufactures ______—~-~ 16 220 6 United Kingdom 121; West Ger- 

many 88. 
Magnesium: Metal including alloys: 

Unwrought _________------- _- 1 1 
Semimanufactures________—--—- 23 5 2 West Germany 3. 

Manganese: Oxides _________~_-—~- 39 56 33 Belgium-Luxembourg 13; 
Netherlands 10. 

See footnotes at end of table.
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Table 3.—Chile: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) . 

OEE SEITE 
Sources, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

ren i eS i Se 

METALS —Continued 

Molybdenum: Metal including alloys, all . 
forms _____—~— value, thousands_ _ $20 $34 __ Austria $19; Belgium-Luxem- 

pure $13; United Kingdom 

Nickel: 
Matte and speiss ____________- 75 307 10 Canada 173; U.S.S.R. 68; Norway 

Metal including alloys, semimanu- 
factures ___§_§___~__________ 64 92 li Austria 32; Netherlands 20. 

Platinum-group metals: Metals includ- 
ing alloys, unwrought and partly . 
wrought, platinum oo 

~ value, thousands... — $13 $36 $14 West Germany $19; Switzerland . 

Silver: . 
Ore and concentrate? _____do____ _- $9 _. All from Greece. 
Metal including alloys, unwrought 

Ti and partly wrought ___——do___~_ $95 $131 $21 West Germany $73; Italy $15. — 

in: 
Ore and concentrate _______..~- 8 _— 
Metal including alloys: 

Scrap _.____-----~_----- 296 333 12 Bolivia 149; Malaysia 72; United 
Kingdom 54. 

Semimanufactures __—_____~— 5 14 (?) Bolivia 5 United Kingdom 2; . 
razil 1: 

Titanium: Oxides_____~_____-_-_~_~ 301 402 7 United Kingdom 342; Belgium- 
Luxembourg 29; Republic of — Gs 

. South Africa 10. 
Tungsten: Metal including alloys, all 

forms _____ . value, thousands_ _ $22 - $20 $17 Brazil $1; Japan $1. 
Uranium and thorium: Metal including 

alloys, all forms _______—_do___~_ $91 $85 $8 West Germany $20; Sweden $17; | 
Bolivia $16. 

Zinc: 
Oxides ______~_____ + 149 156 __ Peru 66; Argentina 55; Nether- 

lands 23. 
Metal including alloys: 

Scrap _.___._~-_------+-+- 5,963 5,630 __ Peru 4,710; Canada 400; Nether- 
lands 300. 

Unwrought_________-_--~- 73 131 __ Peru 127; Belgium-Luxembourg 

Semimanufactures __ ~~... —_- 170 195 3 United Kingdom 94; Belgium- 
Luxembourg 31; Republic of 
South Africa 28. 

Other: 
Ores and concentrates__——~_-—~ ~~ 209 5,222 _— United Kingdom 5,000; Republic 

of South Africa 139; Australia 

Oxides and hydroxides _____—~~- 17 15 9 West Germany 5. 
Base metals including alloys, all forms 45 112 2 Republic of South Africa 50; 

United Kingdom 42; Nether- 
lands 11. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete _-__ 73 78 29 West Germany 48. 
Artificial corundum ____§______- 994 1,250 6 United Kingdom 720; West Ger- 

many 349; Brazil 110. 
Dust and powder of precious and semi- 

precious stones 
value, thousands_ _ $13 $19 $14 Spain $4; West Germany $1. 

Grinding and polishing wheels and 
stones ________ 470 646 12 Brazil 210; West Germany 139; 

Switzerland 107. 
Asbestos, crude____§____________ 8,387 38,915 403 Canada 38,026; Italy 271. 
Barite and witherite______.______ 1 8 _— All from Peru. 
Boron materials: 

Crude natural borates_________ _ 290 — 
Oxides and acids _.___9__§___ 15 21 2 West Germany 12; France 6. 

Cement____________________- 4,437 8,228 1 Argentina 5,871; France 903; 
Brazil 699. 

Chalk______-_____~__-~-~_~_~____ 70 163 160 Brazil 3. 
Clays, crude_____________-____- 533,414 14,419 9,821 Peru 2,570; Argentina 1,811. 

See footnotes at end of table.
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Table 3.—Chile: Imports of mineral commodities’ —Continued 

(Metric tons unless otherwise specified) 
. . 

Sources, 1986 

Commodity 1985 1986 : 
y United | Other (principal) 

INDUSTRIAL MINERALS —Continued 

Diamond: . 

Gem, not set or strung 
value, thousands_ — $16 $1 __ All from Brazil. 

Industrial stones ______-—-—do___- $409 $323 $280 Repupect South Africa $42; 

. 
taly $1. 

Diatomite and other infusorial earth _ _ _ 70 53 — All from Mexico. 

Feldspar, fluorspar, related materials —_ 21,291 290 _- Republic of South Africa 197; 
Argentina 73; United King- 
dom 20. 

Fertilizer materials: Manufactured: 
Ammonia ________~-~--~---- 17,853 23,913 1 Venezuela 23,908; West Ger- 

many 3. 

Nitrogenous______—-—---—---- 106,593 163,091 125,968 Venezuela 33,045; Netherlands 
1,961. 

Phosphatic ______---------- 141,426 152,097 152,096 Canada 1. 

Potassic ________~-_-~---+-- 19,900 26,377 26,369 Canada 7; West Germany 1. 

Unspecified and mixed ___~--—--- 62,601 67,126 66,559 Netherlands 393; United King- 
om 82. 

Graphite, natural ______-------- 4,049 166 3 Canada 100; Peru 36; West Ger- 
many 16. 

Gypsum and plaster ____.—__------ __ 2 __ Argentina 1; France 1. 

Lime ____________~_-~-~-~----- 3,866 6,799 — All from Argentina. 

Magnesite, crude______--------- 59,461 37,285 30,676 Brazil ges United Kingdom 

Mica: | 
Crude including splittings and waste — 2,751 50 16 Argentina 17; India 17. 

Worked including agglomerated split- 
tings _. ____-_-----_------- 5 6 1 India 2; Spain 1. 

Nitrates, crude _____-_---------- 2,667 80 _e All from Venezuela. 

Phosphates, crude ___————--—---- 18,948 13,871 13,871 . 

Pigments, mineral: Iron oxides and 
hydroxides, processed_ _ . _-- —--~-- 107 122 3 West Germany 63; Brazil 54. 

Potassium salts, crude. _____--~--~- 28,329 53,506 __ Canada 53,494; West Germany 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands__— $2 $5 __ - Switzerland $3; Belgium- 

Luxembourg $2. 

Synthetic ________-~~-do___- $9 $7 $7 ; 

Pyrite, unroasted_ ____—_-------- _- 5 _- Switzerland 4; West Germany 1. 

Salt and brine. ___ -__-__-----—--- 2,088 3,256 41 West Germany 3,061; Nether- 
~ lands 180. 

Sodium compounds, n.e-.s.: 
Carbonate, manufactured_ _—_— ~~ - 47,736 57,496 42,072 France 11,324; Kenya 1,996. 

Sulfate, manufactured ___—_--~~- 231 358 25 Argentina 143; West Germany 
97; Mexico 56. 

Stone, sand and gravel: 
Dimension stone: 

oe 

Crude and partly worked _ ~~~ - 394 221 1 Italy 212; Bolivia 7. 

Worked _____ ----------- 402 278 9 Spain 155; Italy 58; West Ger- 
many 31. 

Dolomite, chiefly refractory-grade _— 14,776 17,625 17,067 Argentina 473; Spain 70. 

Gravel and crushed rock 
value, thousands. _ $1 _— 

Quartz and quartzite_ _____----- _- 251 _— Spain 162; Brazil 66; Nether- 
ands 13. 

5 pand other than metal-bearing __ _-~— 314 25,332 568 Argentina 24,740; Italy 18. 

ulfur: 
. 

Elemental: 
Crude including native and by- 
product________--~---- 77,338 65,121 3,916 Canada 41,392; Bolivia 19,783. 

Colloidal, precipitated, sublimed _ 119 65 65 

Sulfuric acid_ __ ___-_-_~--~---- 18,372 35,705 7 Peru 34,515; West Germany 7. 

pale, steatite, soapstone, pyrophyllite _— 1,580 11,044 527 Finland 10,030; Italy 248. 

er: 
Crude____- --_------------- 5,111 1,111 718 Mexico 125; United Kingdom 95. 

Slag and dross, not metal-bearing — — - 50 109 25 United Kingdom 84. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _ _ _ — ~~ - 670 815 15 Argentina 500; Trinidad and To- 
ago 300. 

Carbon black ______-_-_--------- 5,273 5,067 382 Venezuela 3,393; Colombia 975. 

See footnotes at end of table.



200 _ MINERALS YEARBOOK, 1987 

. _ Table 3.—Chile: Imports of mineral commodities! —Continued 
ce __. (Metric tons unless otherwise specified) 9° ~ 

| | | a Sources, 1986 
~ Commodit : 1985 1986 ~ United 4. OO Commodi y. oo | So Qhited Other (principal) 

MINERAL FUELS AND RELATED ~ cS 
= MATERIALS —Continued a 

Coal: oO | 
.  Lignite including briquets _______ 1,049 20 . 2 

All grades excluding briquets _ a 370,950 487,616 106,515 Australia 232,640; Canada | 

Coke andsemicoke..____________ - 58,802 56,482 _. All from Japan. a Peat including briquets and litter____ _ - 20 13 _- Canada 10; Ireland 2. Petroleum: . 
Crude_ thousand 42-gallon barrels__ 15,157 19,859 . 3 Venezuela 6,998; Nigeria 5,335; 

an Ecuador 2,741. 
Refinery products: 

Liquefied petroleum gas__- . . : 
- do. _ (?) 149 — (?) Mainly from Venezuela. 

Gasoline, motor ____-__do____ 100 1,004 — 101: Netherlands Antilles 868; 
a Panama 34, 

Mineral jelly and wax __do____ 53 69 2 Brazil 24; Argentina 22; West . 
. oe . Germany 10. 

- Kerosene and jet fuel___do____ 38 122 . (?) Netherlands Antilles 118; Ar- - 
. gentina 4. 

Distillate fuel oil _____do____ 336 1,596 297 Netherlands Antilles 1,272; 
Panama 27. Se _ Lubricants _________do____- 447 491 181 Venezuela 127; Netherlands 110. Nonlubricating oils____do___ _ 16 12 7 Venezuela 2; United Kingdom 1. Residual fuel oil_ ___ ___do____ 120 159 _- Panama 75; Netherlands Antil- 
les 53; Peru 31. 

Bitumen and other residues 
do. ___ 31 31. 2 Argentina 29. 

. Bituminous mixtures 
42-gallon barrels_ _ 1,048 545 339 West Germany 188; Brazil 18. 

Petroleum coke ______do____ 1,111 644 88 Argentina 550; Brazil 6. 

1Table prepared by H. D. Willis. . 
2Less than 1/2 unit. 
3May include other precious metals. . 

| | COMMODITY REVIEW | 

METALS low that of 1986. Privately owned mines, 
. ; . which accounted for the rest of the output, 

_ Copper.—Chile continued as the leading produced 21% more copper than in 1986. 
producer and exporter of copper in the ~ CODELCO-Chile invested $323 million in 

world. Copper earned more than 42% of equipment and installation projects in 1987. 
Chile’s total export revenues and remained The following were the most important 
the principal export commodity. Chile pro- expenditures: at the Chuquicamata Div.— duces about 22% of the copper produced by increasing ore beneficiation capacity to 
the market economy countries. Chilean cop- 153.000 tons per day, leaching of waste 
per producers have low production costs dumps, and improvements to electrolytic 
resulting from relatively high ore grades refinery No. 2 and to the pier and coal- 
and economies of scale, as well as lower handling system for the Tocopilla power- 
labor and environmental control costs. plant; at the Salvador Div.—expansion of Proven and probable reserves are in excess the Chafiaral mechanized port facility and 
of 100 million tons of contained copper. In _ El Hueso gold mining project, and modern- 
1987, export shipments of copper declined ization of the Potrerillos smelter; at the El 
slightly to 1.36 million tons. Nevertheless, Teniente Div.—expansion of smelter capaci- 
copper revenues jumped 27% to $2.23 bil- ty; and at the Andina Div.—increasing the 
lion, reflecting the rise in copper prices retaining wall capacity of the Los Leones 
to more than $1.00 per pound during the tailings disposal dam by 630,000 cubic me- 
second half of 1987. ters to 35 million cubic meters. 
CODELCO-Chile, the largest copper pro- Costs of environmental protection and 

ducer in the world, continued as the coun- pollution control amounted to $80 million at 
try’s dominant copper producer with 77% of the four operating divisions of CODELCO- 
total national output, a slight decrease be- Chile in 1987. Sulfurous fumes at the Chu-
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quicamata smelter were curtailed by con- ed by Phelps Dodge Corp. of the United 
verting them into sulfuric acid. The control States, expanded its concentrator plant ca- 
system was commissioned in 1987 with an pacity from 14,500 tons per year to 22,000 
initial output of 700 tons per day of sulfuric tons per year of copper concentrate grading | 
acid. After expansion of the acid plant in 30% copper, 1.6 ounces of silver per ton, and 
1988, acid production will increase to 2,400 0.2 troy ounce of gold per ton. All produc- 

: tons perday. — tion was sild to ENAMI. | 
ENAMI’s production of refined copper A consortium of foreign investors, led by 

was more than 200,000 tons in 1987, exceed- BHP-Utah Mineral International Inc., was 

ing 1986 production by 14%. ENAMI also negotiating an agreement with the Chilean 
produced 8.6 million ounces of silver, and Foreign Investment Committee under arti- 
274,600 ounces of gold, increases of 37% and___cle 600 of the Chilean Investment Law for 

12%, respectively, from 1986 levels. Both the development and exploitation of La 
metals were recovered from residues of the Escondida copper mining project. The enter- 
electrolytic process. prise would be one of the largest mining 

In the small- and medium-scale mining project in the world, with an estimated 
sector, Cia. Minera Disputada de las Condes investment of $1.1 billion over a 3-year 

S.A., a subsidiary of Exxon Minerals Chile period. The partners, who will provide 
Inc., operated two mines, two concentrators about $400 million in capital investment, 
and one smelter. El Soldado Mine supplied are as follows: Utah International Inc., 
copper ore to El Cobre concentrator in the wholly owned subsidiary of the Australian. 

: coastal area near Santiago, and the Los _ firm The Broken Hill Pty. Co. Ltd. (BHP), 
Bronces Mine supplied the San Francisco 60%; Rio Tinto Zinc Corp. PLC (United 
concentrator in the Andes Mountains east Kingdom), 30%; and Mitsubishi Corp., Mit- 

of Santiago. Part of the company’s copper subishi Metal Corp., and Nippon Mining 
concentrate was smelted at its Chagres Co., through Japan Escondida Co., 10%. The 
smelter to produce about 40,000 tons per balance of approximately $680 million will 
year of blister copper and 80,000 tons per be financed by a group of investors and | 

| year of sulfuric acid. Producing nearly banks. These include the Export-Import 
93,000 tons of copper in 1987, Minera Dispu- Bank of Japan, $245 million; a group of 
tada became the largest private copper Japanese commercial banks, $105 million; 
company in Chile. The second largest pri- the Kreditanstalt fiir Wiederaufbau, $140 
vate copper producer was Mantos Blancos million; the Export Development Corp. of 
Mine, owned by Anglo American and locat- Canada, $50 million; Kansallis-Osake- 
ed 45 kilometers from Antofagasta. This Pankki of Finland, $46 million; the World 

company, which produced about 86,000 tons Bank, $70 million; and an “export finance” 
of copper.in 1987, has invested $70 million group, $24 million. Since 1981, about $90 
in a major expansion of its mine and added _ million has been invested in the project for 
a sulfide ore flotation plant. Oxide copper exploration activities. . : 
ore leach capacity is 9,500 tons per day. The Five engineering firms have shown inter- 
cement copper produced is smelted and sold est in bidding for the engineering and 
as fire-refined copper; the sulfide ore is construction of facilities for La Escondida 
processed by conventional crushing and project. Bids were to be opened on April 11, 
grinding, followed by flotation to produce 1988, and the contract awarded by the end 
copper concentrate that was sold to ENA- of April 1988. The entire project was to be 
MI. Silver was an important byproduct. — completed within 3 years. 

Sociedad Minera Pudahuel S.A. operated According to the loan agreements, about 
two mines, Lo Aguirre near Santiago and 90% of total copper production must be 
Las Cascadas near the port of Iquique. The available to foreign buyers by the end of 
combined copper production from these 1991. Sales agreements for 6.2 million tons 
mines in 1987 was 30,900 tons. of copper concentrate have been announced. 

Cia. Minera Cerro Centinela S.A., owned The buyers include seven Japanese smelters 
by the LUKSIC Group, operated the Caroli- who are partners in the mine and will 
na de Michilla, Cerro Negro, Santa Mar- purchase 4.3 million tons of copper concen- 
garita de Astillas, Combarbala, and Illapél trate over a 12-year period starting in 1991; 
Mines to produce about 24,000 tons of cop- and various customers in the Federal Re- 
per per year and 322,000 ounces of silver public of Germany and Finland who are 
plus a minor amount of gold. putting up some of the investment capital 

Cia. Minera Ojos del Salado, wholly own- and will buy 1.9 million tons.
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La Escondida, in the Atacama Desert, has Mine had a design capacity of 15,000 tons 
one of the largest copper reserves in the per month but it actually processed only 

| world. Economically recoverable reserves 10,000 tons per month. Gold recovery was 
are estimated at 675 million tons with an approximately 50% after 60 days and 73% 
average grade of 2.16% copper. The deposit after 150 days. The new Australian owners 
also has residual gold, silver, and molybde- planned to increase the production capacity 
num. of El Indio and Tambo Mines from 62,500 

When the mine is fully developed, La _ tons of ore per month to 90,000 tons in 1988 
Escondida’s output of 320,000 tons per year and 1989. The recovered gold was sent to El 

-of copper concentrate would make it the Indio metallurgical plant. | 
world’s third largest copper mine, after At the Marte gold project in the desert | 

- Chuquicamata at 520,000 tons per year and zone of Copiapé south of the Salar de 
El Teniente at 370,000 tons per year. La Maricunga, Cominco Resources and Anglo | 
Escondida is potentially one of the most American have invested $30 million in ex- 
significant copper projects for the 1990’s_ ploration drilling and sampling and built 
and is destined to keep Chile as the world’s nearly 420 kilometers of access road. With 
biggest and lowest cost producer of copper an additional investment of $47 million, the 
well into the next century. a joint venture expected to have the property 

Gold and Silver.—Chile’s preliminary fig- in production by the end of 1989 at the rate 
ures indicate that gold production decreas- of about 90,000 ounces of gold per year. The 
ed by 5% to about 548,000 ounces, primarily estimated reserves were 39.6 million tons of 
because of decreased output from El Indio ore grading 0.04 ounce of gold per ton. A ~ : 
Mine. Silver output was unchanged at surface mining and heap-leaching operation 
-about 16 million ounces in 1987. Gold and initially would process about 2 million tons | 
silver were produced primarily as byprod- per year of ore. The open pit would have a | 

_ ucts of copper operations. . low waste-to-ore stripping ratio. | 
ENAMI, the state-owned marketing and Gold Fields Mining Inc., a wholly owned : 

' processing agency for small- and medium- subsidiary of Consolidated Gold Fields PLC, 
size mines, operated a precious metals refin- sold its Coipa silver-gold deposit in Chile for Oo 
ery at Las Ventanas to recover gold and $30 million and future royalty entitlement. 

| silver from residues of electrowon copper. The buyer was Cia. National de Mineria 
ENAMI also purchased gold ore from the Ltda. (CNM), a Chilean company. Consoli- 
small mining sector and processed concen- dated TVX Mining Inc., a Canadian private 
trate from CODELCO-Chile on a toll basis. company with interests in Brazil, was to 

| ENAMI produced 52% of the total gold acquire a 49% interest in CNM. 
output of the country, or about 276,000 Only 6 kilometers south of Marte, Anglo 
ounces, an increase of 12% over that of American was drilling in El Lobo, a deposit 
1986. Gold output from El Indio Mine con-_ that had an estimated 30 million tons of ore 
tinued its downward trend since 1985 owing grading 0.04 ounce of gold per ton. This 
to exhaustion and falling grades. Gold out- property also could be in operation by 1990 
put was 211,000 ounces, down 19%. CODEL-__ or 1991. 
CO-Chile gold output also decreased slight- El Hueso was another project near El 
ly. Salar de Maricunga that has been explored 

Exploration for precious metals in Chile by El Salvador Div. of CODELCO-Chile. 
continued to intensify owing to the improv- Reportedly, more than $20 million had been 
ed gold and silver prices in recent years and invested in development and metallurgical , 
to favorable debt-equity swap operations. testing. The ore body was amenable to 

On November 2, 1987, St. Joe Gold Corp., surface mining and heap leaching. Reserves 
a former subsidiary of Fluor Corp., was were estimated at 16 million tons of ore 

bought by Dallhold Resources Inc., a subsid- grading 0.05 ounce of gold per ton and 22.5 
iary of the Alan Bond Group of companies ounce of silver per ton. Homestake Mining 
in Australia. In addition to El Indio Mine, Co. of the United States bought the proper- 
St. Joe Gold operated El Tambo Mine, 8 ty for $50.4 million despite labor union 
kilometers southeast of El Indio. Under- opposition to its privatization. 

ground and surface mining had begun in Construction was scheduled to begin in 
1985 at El Indio while heap leaching of low- October at the new Choquelimpie silver- 
grade gold ores was begun in September’ gold mining project in northern Chile. The 
1986 at El Tambo. project was a joint venture of Westfield 

The heap-leaching operation at El Tambo Minerals, Shell Chile S.A., and Citibank
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N.A. The deposit is 15,200 feet above sea S.A. (CAP), produced pig iron, crude steel, 

level in the Parinacota District, close to the and ferroalloys at about the same levels as 

Bolivian border, and is accessible by road in 1986, while its output of semimanufac- 

from Arica. Development and operation of tured (controlled) products increased by 
the mine will be by a Cia. Minera Altiplano, 13%. Cia. Siderargica de Huachipato S.A. 

a separate company created by the.part- (CSH), a subsidiary of CAP, earned $26 
ners. Measured reserves include both oxide million in 1987, up 52%, the largest profit 
and sulfide ores, estimated at 12 million ever made by CSH in its history. Almost 

tons grading 0.07 ounce of gold per ton and 82% of total production was consumed 

1.9 ounce of silver per ton. Estimated pro- domestically, and the balance was exported 
duction would be 50,000 ounces of gold in to Ecuador and Costa Rica. : 
the first year of operation, rising to 100,000 In December 1986, CORFO sold 3% of its 

ounces in the third year. Full-scale oper- shares of CAP to CAP employees, with the 

ation was expected to begin in mid-1988 result that the private sector held 52% and 
with a mine life of up to 10 years. the workers held 24% of the total capital. 

, The value of silver exports increased 18% Subsequently, CORFO sold to the private 

to $80 million owing chiefly to increased sector the remainder of its CAP shares. 

silver prices during the year. Of the total of In September, CORFO signed an agree- 

16 million ounces, ENAMI produced 8.6 ment with the consortium Mitsubishi- 

million ounces of silver at its Las Ventanas Nippon Kokan K.K. for the construction of 

precious metals refinery, from concentrate a new 500,000-ton-per-year coke plant that 

purchased from small- and medium-size would be financed entirely with foreign 

| mines. The most important silver mines credit. The investment required was esti- 

were Caracoles, Cachinal de la Sierra, El mated at $110 million and the plant was | 

Bronce, and Vaquillas. CODELCO-Chile expected to be operational in the next 3-1/2 | 

produced 7.1 million ounces of silver, or years. | | 

about 44% of the nation’s total. CODELCO- Lead and Zinc.—Chile was a minor pro- | 

Chile recovered silver from anode slimes at ducer of lead and zinc ores. In 1987, the | 

the Chuquicamata and El Salvador copper output of lead declined by 45% while the 

refineries. production of zinc rose 87%. Of three pro- 

Iron Ore.—Production of iron ore de- ducers of these commodities in Chile, the | 

creased 4.6% to a gross weight of 6.7 million most important one was Sociedad Con- : 
tons. Cia. Minera del Pacifico S.A. (CMP)  tractural Minera El Toqui Ltda. All of them | 

operated iron mines in the northern part of were in Aysén Province, southern Chile. . 
the country. The operation was oriented The other two lead and zinc producers were | 
basically toward exports; overseas ship- Cia. Minera Catemo Ltda. and Empresa 
ments accounted for about 84% of the total Minera de Aysén Ltda., owned by CORFO. 
sales in 1987. CMP’s production capacity Minera Catemo operated a 700-ton-per-day 
was 7.5 million tons per year of products floatation concentrator, producing about 
comprising sinterfines, lump ore, and pel- 2,000 tons per year of lead concentrate and 
lets. In 1987, the company made some ad-_ 9,000 tons per year of zinc concentrate. 
justments in its operations in order to Minera El Toqui, initiated in 1984, re- 
accommodate the volume and quality re- sumed operation in 1987 after being shut 
quirements of the international market. down for most of 1986 owing to falling lead 
CMP produced 6 million tons in 1987, of and zinc prices and heavy debt servicing 
which 60% was iron ore pellets. Iron ore costs of about $30 million. The company’s 
and pellets were exported mostly to Japan debt was restructured, and the mine 
followed by the United States, the Federal reopened in October. The Government pro- 
Republic of Germany, and Argentina. The vided the firm with assistance because it 
value of iron ore and pellets exported in- was one of few employers in this remote 
creased 9% to $96 million. CMP’s domestic southern area. Nonetheless, the firm was 
shipments of about 1 million tons were forced to reduce the labor force by one-half 
destined for the Huachipato steel plant in November, Lac Minerals Ltd. of Canada 
near Conception. CMP obtained a net profit paid $19 million for 85% control of the 
of $464,000 in 1987 compared to a loss of company through a debt-equity swap. Min- 
$4.5 million in 1986. CMP’s iron ore mines’ era El Toqui was treating 650 tons per day 
had about 350 million tons of reserves. of lead and zinc ores from the San Antonio 

f Iron and Steel.—The recently privatized zinc mine and was planning to increase 
holding company, Cia. Aceros del Pacifico production to 1,100 tons of ore per day. Lac
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Minerals will invest an additional $6 mil- in the second half of 1984 at capital cost of 
, lion during the next 3 years in exploration $56 million. — — 

and development of the Katerfeld II poly- Sociedad Minera Salar de Atacama Ltda. 
metallic vein. The deposit has at least (MINSAL), a consortium of AMAX, 63.75%; 

100,000 tons of ore grading 0.96 ounce of CORFO, 25%; and Molymet, 11.25%, had a 

gold per ton. contract with the Chilean Government to 
Molybdenum.—CODELCO-Chile was the produce potassium chloride, 500,000 tons 

second largest producer of molybdenum in per year; potassium sulfate, 250,000 tons per | 

the world and the only producer in Chile. year; boric acid 30,000 tons per year, and = 
Copper deposits in Chile contain 25% of the lithium metal. The area assigned to MIN- 
world’s known molybdenum reserves and SAL in the Salar de Atacama has estimated | 
37% of the known rhenium reserves. In reserves of 47 million tons of potassium 
1987, CODELCO-Chile produced almost chloride, 21.2 million tons of potassium 
17,000 tons of molybdenum in concentrates. sulfate, 4 million tons of boric acid, and 1.67 
Of this amount, 6,202 tons was converted million tons of lithium metal. 
into molybdenum trioxide in Chuquicamata A separate agreement with CORFO al- 

and the rest was sent to Molymet in Santia- lows MINSAL to start producing 2,800 tons 
| go for processing into molybdenum trioxide, per year of lithium metal (6% of the feed), 

ferromolybdenum alloy, and ammonium increasing by'7% per year, thereafter, up to — 
perrhenate. — a maximum of 13,700 tons per year of 

On December 23, the US. Government Lithium. The initial capital invested was $6 _ 
removed molybdenum ores and oxides from _ willion. | 

duty-free eligibility under the GSP. This Nitrates and Iodine.—The Chilean Chem- | 
action followed a petition by domestic pro- jcal and Mining Co. (SOQUIMICH), the 
ducers of molybdenum ore and oxide. As a largest. producer and exporter of natural 

consequence, the duty to be applied to Chile nitrate products and iodine, inaugurated a 
was pat of the most tevoree-nanen tariff new iodine-recovery facility in response to | 

rate: 9 cents per pound on the molybdenum the growing demand in the United States 
content and 6 cents per pound on the and Europe for natural nitrate, industrial 
oe peenum content of the oxides, plus sodium, sodium sulfate, iodine, and iodic 
-J7o ad valorem. salts. SOQUIMICH, sole producer from ni- 
The new tariff went into effect for all trate ‘epesite in the Atacama Desert in 

beneficiary developing countries 2 days af- northern Chile, was a Government-owned 

ter the appearance of the Government’s entity that was being privatized. 
proclamation. The U.S. Government deci- The new $1.8 million facility was to pro- 
sion was based on the troubled condition of gqyce 150 tons of iodine per year with a 

the domestic industry and the administra- yarket value of $2.5 million. The plant was 
tion’s longstanding policy that SP s hen in the arid Tamarugal Plains, 123 kilome- 
temporary and prow? pe the vref waen ters northeast of Antofagasta and would 
beneficiaries no onger gee the preferences jeach the tailings at SOQUIMICH’s old 
to Phet access Wl e pe maneet. j Puelma nitrate operation. The modular 
er of cmmoniy 0 Y wh nate on Chile Tt Was plant would be transported to another site 
Fora ed by mp ive t tracti " as soon as the resources at Puelma are 

from y a duc a "e ex the 10n ting of depleted, probably in the next 5 years. The 
volvbdenu produce t ‘ate. Pr duction of final product of this plant is a concentrate 
he y n in 1987 dec Tate. d 990% ‘te lh ATI from which pure iodine is recovered at the 
F inds. Th ecrease h ° t ” Maria Elena and Pedro de Valdivia plants. 
increas, j 52% to $393 pe oles enate Pric€ In 1987, iodine shipped from Chile was 
METeAsed 9670 WO Per Kilogram. marginally higher at 3,100 tons, but sales 

INDUSTRIAL MINERAL revenues increased considerably because of 
h ERALS Sociedad S00Ul pe increase to $15,928 per ton. 

Lithium and _ Potassium.—Socieda was planning to construct a 
Chilena de Litio Ltda., jointly owned by $90 million plant, close to either the Soro- 
Foote Mineral Co. (55%) of the United nal or Piscis ore bodies in Region I, near the 
States and CORFO (45%), produced almost port of Iquique. It would produce 300,000 
6,200 tons of lithium carbonate in 1987, an tons per year of nitrate and 1,100 tons of 
increase of 38%. The production plant, with iodine. Ore reserves were estimated at 200 

a capacity of about 14 million pounds per million tons of caliche (the material from 
year of lithium carbonate, came on-stream which sodium nitrate, potassium nitrate,
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and iodine are extracted) containing 8.6% Cia. Carbonifera Schwager Ltda., wholly 

nitrate, with a productive life to 10 years. owned by Empresa Nacional del Carbon 

The plant would incorporate new technolo- S.A. (ENACAR), itself a subsidiary of COR- 

gy developed by SOQUIMICH from its own FO, was being privatized with 42.4% of its 

research. It would employ 300 workers di- shares sold by yearend. The coal deposits 

rectly and was expected to create 3,000 belonging to Schwager contained probable 

indirect jobs. : reserves of about 12.4 million tons with a 

_ According to SOQUIMICH officials, the life of 35 years at current production levels. 

nitrate industry was experiencing an un- For 1988, the output was forecast at 350,000 
precedented turnaround as a result ofrising tons. 

international demand by agricultural, in- According to estimates of the National 
dustrial, medical, and chemical industries. Energy Commission, domestic demand for 

Chile .produced and exported 35% of the coal may double over the next 10 years, 

iodine consumed in the world’s market. from 1.97 million tons to 3.78 million tons 
Buyers for this product included China and per year. : 

the Soviet Union. The U.S. Department of Natural Gas.—Output of natural gas de- 

Commerce has imposed preliminary duties clined slightly in 1987 to about 154 billion 

of 83.4% on imports of industrial-grade cubic feet, continuing a decline that began 

sodium nitrate from Chile: SOQUIMICH jn 1982. From the total production 69.4% 

was expected to appeal the ruling, which was reinjected, 4.3% was flared, and 26.3% 
was based on charges that the company was_ was marketed domestically. | 

dumping the chemical on the U.S. market. A plant for the production of 2,270 tons 

: per day of chemical-grade methanol was 

_ MINERAL FUELS under construction at Cabo Negro, 30 kilo- | 

Coal.—Coal production in Chile has meters north of the city of Punta Arenas, in | 

grown steadily but was inadequate to satis- the Strait of Magellan. Production was to be | 

fy domestic demand. The country imported mainly for export. Gas consumption would : 
500,000 tons of metallurgical coal and be 78 million cubic feet per day and would | 

60,000 tons of coke from Australia, Canada, be delivered by Empresa Nacional del 
and the United States in 1987. Petréleo (ENAP) at Cabo Negro. The plant 

COCAR brought into production Chile’s W4S5 being built and was to be operated by 

first large-scale surface coal mine at Pecket Cape Horn Methanol Ltd. ENAP had a 20- 

Island, Region XII, Magellan Province in year contract to supply the gas. Cape Horn | 

southern Chile. The $75 million project Methanol’s investment was about $295 mil- . 

includes a subbituminous steam coal mine lion. Production was expected to start in | 

with an output of 1.1 million tons per year. mid-1988. 

It also will have a 1.8-kilometer bulk- A fertilizer project was under preparation 

loading marine terminal with water depth at Punta Purpesse in the Cabo Negro area, 

sufficient to receive 60,000-ton vessels. The Close to the ENAP and methanol plants. 

loading terminal will be one of the largest The proposed plant would supply 350 tons 
in Chile. . per day of ammonia and 1,725 tons per day 

The Pecket coal project was expected to of urea. Production was to be sold to domes- 

save Chile about $40 million in energy costs tic and overseas markets. ENAP was to 
and an additional $100 million in oil im- supply 57 million cubic feet of gas per day 
ports, or about 25% of the country’s oil- over a 20-year period. Total investment, 

import costs. Pecket coal will fill the elec- including financial costs, was estimated at 

tricity needs of Region I and II in northern $360 million. Combustion Engineering Inc., 

Chile. COCAR contracted to supply CODEL- a U.S. firm, was to manage the project. A 

CO-Chile with 880,000 tons of steam coal per 185-kilometer gas pipeline of 18-inch diame- 

year for 10 years beginning in 1987. ter would be constructed by ENAP between 

Coal reserves in the Pecket area were its Posesion plant and Cabo Negro to supply 

estimated at 50 million tons of proven and _ the gas required by the methanol and fertil- 

indicated reserves. Coal could be extracted izer projects. The design pressure is 1,500 

by surface and underground mining. pounds per square inch, and in its initial 

COCAR was formed in 1981 by Cia. de stage the gas would be delivered without 

Petréleos de Chile S.A. and Northern Strip the need of intermediate compression sta- 

Mining Ltd. of the United Kingdom, with tions. The pipelines also would deliver gas 

10% equity participation by the World to the city of Punta Arenas. The additional 

Bank. investment, about $20 million, would be
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partially financed by loans from the Inter- cordingly, Hunt Oil Co. of the United States 
American Development Bank. signed an agreement with ENAP for joint 

By yearend 1986, the purchase of pipe and __exploration of northern Chile. 
coating material had been completed and ENAP was involved in a number of exter- 
the construction bid had been evaluated. nal arrangements to develop oil reserves 
Construction was scheduled to begin in outside Chile. In April, ENAP signed an 
early 1987, and pipeline operation would agreement with Petro Canada to jointly | 

start 12 months later. explore for oil in Ecuador. ENAP was nego- 
| Petroleum.—Chilean crude petroleum tiating with Yacimientos Petroliferous Fis- 

output decreased by almost 11% to 10.9 cales of Argentina and Petréleo Brasileiro | 
million barrels in 1987. This output level S.A. (PETROBRAS) of Brazil to form a 
was below the 1982 record peak of 15.6 consortium to develop oil in Argentina’s 
million barrels. offshore areas. ~ : 

Chile’s sole producer of crude, ENAP, ENAP was also negotiating the construc- | 
supplied only 40% of Chile’s domestic de- tion of offshore oil platforms for a French 
mand, compared with the 59% share in consortium that was exploring for oil in 
1982. Offshore production during 1987 Argentine waters off the eastern coast of 
amounted to 65% of total production. There Tierra del Fuego. 
were 32 platforms in operation in 7 oilfields. -ENAP planned to send a number of 

Declining production from existing oilfields geologists to the Antarctic in J anuary or 

in the Strait of Magellan area has forced February 1988 to explore for petroleum 

ENAP to explore in other zones of the deposits on that continent. Of particular 
country including the areas of Paine, Natal- interest to ENAP were a number of islands 
ies, Isla Riesco, Peninsula de Brunswick and near the Antarctic Peninsula, which have 

south of Tierra del Fuego areas in Region cediments the same age as those found in 
XII. Although earlier reports of oil discov- the Strait of Magellan. | 

eries in the Salar de Atacama proved un- ENAP’s motive for all of the above negoti- 
true, they were based on the preliminary ations was to diversify its activities away 
results of sesmic work under way at that from its current concentration in Region 
time. According to ENAP officials, the re- yq] and obtain access to additional petrole- 
sults of the detailed seismic program were yy resources. 
so promising that the signing of participa- 

tion agreements was postponed until the 1Physical scientist, Division of International Minerals. 
program was completed. Private consult- 2Where necessary, values have been converted from 

ants familiar with the detailed seismic data Ghgssp OSS op rr g9BT es at the average rate of | 
considered it extremely encouraging. Ac-



— The Mi dust / e Mineral Industry of. 
China ina | 

By E. Chin? | 

Under the seventh 5-year plan (1986-90), vate sector, 48%; and foreign-funded enter- 

the Government continued to implement prises, 98%. 
reform, open further to the outside world, The output value of light industry was 

and ‘increase production and income. In $176 billion, 16.8% more than in 1986, while 

1987, production increased steadily, the do- that of heavy industry reached $195 billion, 

mestic market remained brisk, economic up 16%. The largest growth areas in pro- 

exchanges were expanded with other coun- duction were in power generation and 

tries, and achievements were made in sci- equipment, transportation and agricultural 

ence, technology, and social undertakings. equipment, insecticides, and fertilizers. 

The gross national product grew by 9.4% The agricultural output value increased 

over that of 1986, reaching $294 billion? in 4.7%, reaching $120 billion in 1987. Con- 
1987. National income was $246 billion, struction of farmland irrigation projects to 
9.3% higher than in 1986.% | increase agricultural production continued 

Industrial reform focused on improving to be. a major investment. By yearend, the 
enterprise management. Sixty-eight per- aggregate power consumed by farm ma- 
cent of state-owned industrial enterprises chinery increased 7.7%, reaching 247.2 bil- 
have adopted a responsibility system invest- lion watts. Power consumed by irrigation 
ed in a director. Other reforms introduced and drainage equipment was 67.9 billion 
included contract management, collective watts, a 12.4% increase. Total electricity 

management, and leasing. Domestic hori- consumption in rural areas was 65.9 million 
zontal economic ties between industrial en- kilowatt-hours, an increase of 12.3%. Appli- 
terprises were expanded further. By year- cation of chemical fertilizer increased 4.1%, 
end, there were 6,780 horizontally associ- totaling 201 million tons in 1987. 
ated industrial organizations above the The Government continued to moderate 
county level, involving investments of $3.4 the growth in fixed assets. The growth in 

billion. this sector was reduced from 18.7% in 1986 
Profits of state-owned industrial enter- to 16.5% in 1987, totaling $95 billion.‘ State- 

prises were up 9.9%; per capita productivity owned enterprises accounted for $61 billion; 
increased 7.6%; overall product quality was collectively owned enterprises, $13 billion; 
maintained or improved; and industrial en- and individuals, $21 billion. 

ergy consumption was reduced by 4%. How- In state-owned enterprises, investment in 
ever, production costs generally increased; capital construction increased 12.6%, total- 
financial losses by less profitable enter- ing $36 billion in 1987. The larger invest- 
prises rose 4.6%; and stock inventory of ments included $8.3 billion for the energy 
some products increased. All of these sector, $5.5 billion for transportation and 
changes were relative to 1986. communication, $5.2 billion for raw materi- 

The output value of light and heavy als, and $1 billion for light industry. The 
industry reached $318 billion, supplement- Government designated 206 projects under 
ed with $53 billion for the output value of construction as key projects. During the 
village-run industry. By sector, the output year, $9.7 billion was allocated to these 
value of state-owned enterprises increased projects, which included oilfields, coal 
11%; collective enterprises, 25%; the pri- mines, power stations, railway lines, and 

. 207
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ports. _ bution dropped from 53.1% in 1986 to 46.8% 
Construction of 295 projects was complet- in 1987 and that of cement from 16.2% to 

ed in 1987 and placed into operation. Pro- 15.6%. . 
duction and other capacity added included Commodity (including minerals) prices 
8.1 million kilowatts of electric power gen- rose considerably. The urban retail price 
eration, 17.1 million tons of coal, 118.9 index rose 9.1% compared with 6.3%. in 
million barrels of crude oil, 272 kilometers rural areas. The average retail price index 
of new railways, 433 kilometers of double- rose 7.3%. The price index for some food 
track railways, 204 kilometers of electrified products rose as high as 18%, while the 

_ railways, 9.8 million tons of port cargo price index of fuel rose 3.6%. 
handling capacity, and 3.0 million tons of China continued to promote exports and 
cement.® | . limit imports. In 1987, exports totaled $39.5 

_ There was marked progress in geological billion and imports $43.2 billion. Invisible 
surveying to delineate mineral resources. trade consisting of exports and imports of 
New deposits reportedly were evaluated for services continued to expand, and invisible 
numerous minerals. New reserves of 31 earnings totaled $5.38 billion, while import 
billion tons of coal were verified. There cost was $1.99 billion. Foreign capital in- 
were significant new finds of gold and other creased 4.2%, reaching $7.57 billion, com- 
metallic deposits, industrial minerals, and posed of $5.33 billion in loans and $2.24 
oil and gas. China also conducted offshore, _ billion in foreign investment. Contracts rat- 

| including deepsea, geological surveying. In ified for overseas projects and labor service 
1987, a total of 8.2 million meters of mine totaled $1.74 billion. Overseas contracts 
tunneling was completed. China Geology completed in 1987 were worth $1.11 billion. 
Technology Import and Export Corp. was The economic strength of China’s four 
involved with more than 20 Sino foreign special economic zones continued to expand. 
joint-venture contracts for processing dia- The total value of industrial output by 
monds, diatomaceous earths, graphite, ka- Shantou, Shenzhou, Xiamen, and Xhuhai 
olin, marble, and for manufacturing geolog- reached $3.0 billion, an increase of 52%, 
ical equipment and tools. This corporation while their value of total exports reached 
imports computers and smelting technology $2.7 billion, up 114% over that of 1986. 
while exporting mineral commodities. Chi- During the year, 100 foreign-funded projects 
na Geo-Engineering Corp. has more than 20 went into operation. The four zones absorb- 
contracts for the development of overseas ed $510 million in investment, a decrease of 
mines, mostly in developing countries. . 16% from that of 1986. 

Cargo transport increased 9.2% to 2,191 The Government continued to emphasize 
billion tons-kilometer, of which 43.3% was the development of the country’s science 
by rail, 42.9% by water, 10.9% by highway, and technology base. State prizes were 
and 2.9% by oil and gas pipeline. The awarded for 225 inventions and 807 techni- 
volume of cargo handled at China’s major cal items, while ministerial or local prizes 
seaports was 397 million tons. Cargo carried were awarded for the results of 9,902 tech- 
by ships managed by the Ministry of Com- nology research projects. To promote the 
munication averaged 50,100 tons-kilometer, development of high technology, the Gov- 
an increase of 7.4% over that of 1986. ernment approved nearly 800 research pro- 
Railway and sea container transport was grams in 1987, involving a total investment 
developing rapidly and increased 27.2% toa of $54 million. The fields for these programs . 
volume of 14.4 million tons. The use of included biological engineering, informa- 
highway transport was promoted to lessen tion technology, energy, and new materials. 
the burden on railways. The volume of Under the state funding for natural sci- 
truck freight transport rose 10.5% over that ences, $35 million in subsidies were given to 
of 1986. 2,777 projects, mostly in basic theoretical 

Retail sales of all commodities continued research and applied science. During 1987, 
to increase. Sales by the state-owned sector nearly 4,000 projects were designated as key 
grew by 15.6%; the collective sector, 15.4%; research projects under the seventh 5-year 
the joint public-private sector, 26.8%; and plan. There were 26,077 applications receiv- 
the individual sector, 24.2%. The scope of ed by the Patent Office in 1987 , and 6,811 
free marketing of capital goods continued to patents were granted, more than twice as 
expand, entailing a drop in materials sup- many as in 1986. 
plied under the state distribution plan. The China continued to strengthen its foreign 
proportion of rolled steel under state distri: economic ties. It had active investment



THE MINERAL INDUSTRY OF CHINA 209 | 

protection agreements with 14 countries, to oil and gas, there are exploitable coal ! 
and agreements were signed but not yet in deposits. More than 50 mineral species have : 
force with Italy, Sri Lanka, and Switzer- been found on the island, 33 of which have : 
land: In addition to multilateral coopera- commercial development value. Those that | 

tion with numerous countries through or- are exploitable included minerals of chromi- | 
ganizations under the United Nations, Chi- um, cobalt, copper, gold, graphite, iron, ! 

na has signed technological cooperation manganese, mica, phosphate, quartz, tin, | 

agreements with countries of the Asia- titanium, and uranium. | 

Pacific region and Latin America. China is At the beginning of 1986, the Government | 

a participant in the International Monetary began a survey of 360,000 industrial enter- | 
Fund and the World Bank. The Secretariat prises..The data collected were being proc- i 
of the General Agreement on Tariffs and essed by computer, and an analysis was | 

Trade (GATT) was considering restoring completed in late 1987. The information | 
China’s status as a contracting party. About was to be used for mapping the country’s ! 

85% of China’s total trade is with member development plans for economic reform and | 

countries of GATT. China will become a modernization. Excerpts of the statistics 
member of the United Nations Convention were to be compiled, published, and made 
on Contracts for International Sale of available to foreign parties interested in 
Goods, which came into force on January 1, investing in China. Preliminary findings | 

1988.0 SO CO showed that there were 20 industrial cities, ! 

By the beginning of 1987, China had each with a value of gross production ex- | 

opened 386 ports to foreign and Chinese ceeding $2.7 billion. Collectively, they com- | 

ships, 18 ports to Chinese ships only, 12 pose more than one-third of the country’s | 

ports for special services such as tourism, value of industrial output. There were 8,285 | 

19 airports for international and domestic large or medium-size industrial enterprises | 

service, and 29 frontier cities available to in China; these accounted for 48% of the | 

foreign visitors under the approval of the value of the country’s industrial output and ! 
State Council. Aside from the 4 special 66% of the nation’s total fixed assets. Ac- | 
economic zones, the major economic entities cording to the survey, the largest enter- 
were 12 open coastal cities—Dalian, Qin- prises included 11 coal mines, each with an 
huangdao, Yantai, Qingdao, Lianyungang, annual production capacity of more than 10 ! 
Nantong, Ningbo, Wenzhou, Fuzhou, million tons; 3 oilfields, each with an annu- | 

Guangzhou, Zhanjiang, and Beihai, from al production capacity of more than 146 | 
north to south. - | million barrels; 6 steel plants, each with an | 

In addition, Hainan Dao was slated as an annual production capacity exceeding 2 mil- | 
open area. Hitherto, Hainan, an island in lion tons of steel; and 17 petrochemical ! 
Nan Hai that was largely underdeveloped, plants. Under the seventh 5-year plan, eco- | 
was administered by Guangdong Province. nomic development could be accelerated | 
In November 1987, the National People’s through domestic funding for technological | 
Congress elected to elevate Hainan to the transformation of existing enterprises by | 
status of a Province and designated it as retooling and refurbishing and through en- | 
China’s largest special-status foreign invest- ticing foreign investment for capital-in- | 
ment site. The Central Government gave _ tensive projects. : 
Hainan special preference to spur rapid A proposal under consideration by the 
development of resources. The terms for State Council would reduce the number of 
foreign investment were to be far more ministries and commissions from 14 to 10. 
preferential than those enjoyed by Shen- Ministries such as those for rail, oil, coal, 
zhen, China’s largest special economic zone and nuclear energy would become public 
near Hong Kong. The first foreign company corporations under ministerial supervision 
involved was CSR Ltd. of Australia in a and responsible for their own profits and 
joint venture to develop onshore oil in losses. During the prior economic plan, the 
Hainan. Prior to Hainan’s elevation to Pro- formation of public companies included Chi- 
vincial status, Atlantic Richfield Corp. of na National Nonferrous Metals Industry 
the United States discovered large natural Corp. and China National Non-Metallic 
gas deposits offshore Yinggehai. In addition Minerals Industry Corp.
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PRODUCTION | : 

China is rich in mineral resources, and its significant by world standards. China as- 

mining industry ranks high in the world in _cended to first place in world production of 
terms of mineral output. China’s mine out- . cement, coal, and rare earths. It also ranks 

put value was estimated at $25 billion, and first in the production of barite and tung- | 
the value-added output of the mining indus-_ sten. China was a significant producer of 

_ try by the processing and manufacturing fertilizers, fluorspar, gold, gypsum, iron ore, : 
sectors was $220 billion. magnesite, manganese, salt, steel, talc, tin, 

China’s mining industry was well devel- and vanadium. | | 
oped, and its output was extensive and | 

Table 1.—China: Estimated production of mineral commodities? 
' _ (Metric tons unless otherwise specified) | 

a Commodity? 1983 > 1984 1985 1986 1987 

| METALS > : | 
Aluminum: . . . 

Bauxite, gross weight __§______________ 1,600,000 1,600,000 1,650,000 1,650,000 2,400,000 
‘Alumina, gross weight _______________ 800,000 800,000 825,000 825,000 1,200,000 
Metal, refined, primary.______________ 400,000 400,000 410,000 410,000 615,000 

Antimony, mine output, Sb content _________ 15,000 15,000. ~—=—=—- 15,000 15,000 15,000 
Bismuth, mine output, Bi content. __________ 260 260 260 260 260 
Cadmium, smelter_________2__________ . 300 300 300 300 300 

Copper: | | 
Mine output, Cu content __ = $$$ /§ 175,000 180,000 —s- 185,000 += 185,000 300,000 
Metal: . . 

Smelter, primary and secondary__— ____— 195,000 210,000 225,000 225,000 300,000 
Refined, primary and secondary_____ __ 310,000 310,000 400,000. 400,000 400,000 

Gold, mine output, Au content - . , 
thousand troy ounces__ ~ 1,850 1,900 1,950 2,100 ~ 2,300 

_ Tron andsteel: — 
Iron ore, gross weight ______ thousand tons_ _ 75,000 75,000 66,000 90,000 100,000 
Pig iron __-_________________do____ 37,380 39,980 43,600 50,200 53,900 
Ferroalloys _________________do____ 900 900 F900 T1,020 1,150 
Steel, crude___________._._____do____ 40,020 43,370 46,700 52,100 56,000 
Steel, rolled. ________________do____ 30,720 33,710 36,900 40,500 43,900 

Lead: 
Mine output, Pb content _____...______ . 160,000 ™180,000 F200,000 *227,000 252,000 
Metal, refined, primary and secondary _____ 195,000 195,000 210,000 240,000 240,000 

Magnesium metal, primary ___.._~§_§_______ 7,000 7,000 7,000 7,000 7,000 
Manganese ore, gross weight __ thousand: tons__ 1,600 1,600 1,600 1,600 1,600 
Mercury, mine output, Hg content . 

76-pound flasks_ _ 20,000 20,000 20,000 20,000 ~ 20,000 
Molybdenum, mine output, Mocontent _____ __ 2,000 2,000 2,000 2,000 2,000 
Nickel: 

Mine__________~_~~_~____ ~~ ___ 13,000 ™14,000 25,000 25,000 25,000 
Smelter __-________ 13,000 14,000 22,500 22,500 22,500 

Silver, mine output, Ag content 
7; thousand troy ounces__— 2,500 2,500 2,500 3,000 3,000 

in: - 
Mine output, Sn content ___§_$__________ 15,000 15,000 15,000 15,000 15,000 
Metal, smelter ____________________ 15,000 15,000 15,000 15,000 15,000 

Jungsten, mine output, W content _________— 12,500 13,500 15,000 15,000 18,000 
inc: 
Mine output, Zn content ______________ 160,000 160,000 300,000 *396,000 425,000 
Refined, primary and secondary _________ 175,000 185,000 275,000 336,000 375,000 

INDUSTRIAL MINERALS 

Asbestos. __§____ 2 Le 160,090 160,000 160,000 150,000 150,000 
Barite __________._.-_. . thousand tons__ 1,000 1,000 1,000 1,000 1,000 
Cement, hydraulic. ______________do____ 108,250 121,080 142,500 161,600 180,000 
Fluorspar ____ ~~ $5 ee 650,000 650,000 650,000 650,000 650,000 
Graphite.____~§_§__§ ~~ Le 185,000 185,000 185,000 185,000 185,000 
Gypsum_____________-_ _ thousand tons__ 4,300 4,800 5,000 6,500 7,200 
Kyanite and related materials ____________ 2,500 2,500 2,500 2,500 2,500 
Lithium minerals, all types ___.___________ 15,000 15,000 15,000 15,000 15,000 
Magnesite_____________ _ thousand tons__ 2,000 2,000 2,000 2,000 2,000 
Nitrogen: N content of ammonia _ _____do____ 13,766 14,000 15,000 15,500 15,500 
Phosphate rock and apatite, P205 equivalent 

do____ 3,400 T3,200 1,900 T1,800 2,700 
Potash, marketable, K20 equivalent __ __do____ 29 40 40 40 40 
Salt__._-____________________do____ 16,130 16,000 14,450 17,300 18,000 

See footnotes at end of table.
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Table 1.—China: Estimated production of mineral commodities’ —Continued 

| (Metric tons unless otherwise specified) 

Oo 
 —— 

Commodity? : 1983 1984 1985 1986 - 1987 

INDUSTRIAL MINERALS —Continued 

Sodium compounds: Sodium carbonate, natural | 

and synthetic _______-~—- thousand tons_ — 1,793 1,880 2,000 2,100 2,100 

| ee 

~ Sulfur: ‘ 
Native__________-____-----do____ - 200 200 200 300 300 

Content of pyrite.________-----do___- 2,300 2,300 2,300 2,500 2,540 

Byproduct, all sources_ _ _ __ - _- ---do___- 350 350 350 300 300 

Total __________--_------do__~- 2,850 2,850 2,850 3,100 3,100 

Talc and related materials_______-------- 950,000 950,000 950,000 1,000,000  — 1,000,000 

MINERAL FUELS AND RELATED MATERIALS 
Coal: 

Anthracite ________._ thousand tons__ 143,000 154,000 155,000 160,000 170,000 

Bituminous and lignite ___._______--do___- 572,000 618,000 695,400 710,000 750,000 

Total ___________-__----do___- 715,000 772,000 850,400 870,000 920,000 

Coke, all types _________--__-----do___- 34,510 35,000 39,000 41,400 45,000 

Gas, natural: 
Gross__________—~~ billion cubic feet__ 480 490 510 540 oO) 

Marketed ______.___-_------do___-_ 431 438 455 435 495 

Petroleum: 
. 

Crude (including crude from oil shale) 
: thousand 42-gallon barrels _ 774,311 836,069 873,500 953,500 978,200 

Refinery products ________-----do___- 500,000: 550,000 . 655,000 700,000 710,000 | 
a 

| 

Revised. 
| 

- Table includes data available through Aug. 30, 1988. 
| 

2tn addition to the commodities listed for which quantitative estimates of output have been made, China is known or 

believed to have produced other commodities for which no estimates have been prepared. 

| TRADE | 

In 1987, the value of total trade was $82.7 facture of exports. The limits on export 

billion, an increase of 12% over that of 1986. control were relaxed to encourage freer 

China’s 10 largest trading partners, in order exports. The export of finished products was | 

of value, were Japan, Hong Kong and __ encouraged, while imports of manufactures | 

Macao, the European Economic Communi- were restricted. There would be freer im- | 

ty, the United States, the countries of the ports of raw materials, technology, and 

- Agsociation of Southeast Asian Nations, the equipment deemed vital to the development 

U.S.S.R., Australia, Canada, Poland, and of industry and agriculture. 

Brazil. Total exports were valued at $39.5 On the international scene, the prices of 

billion, an increase of 27.8% over that of finished products were generally higher. 

1986, while imports were $43.2 billion, up The reevaluation of the Japanese yen and 

0.7%. China’s trade deficit was reduced other currencies strengthened the competi- 

from $12 billion in 1986 to $3.7 billion in tiveness of Chinese goods. 

1987. The basic Government policy was to The major mineral-related trading com- 

reduce the trade deficit by decreasing im- panies were China National Chemicals Im- 

ports and increasing exports. port and Export Corp. and China National 

In its effort to expand trade, the Govern- Metals & Minerals Import and Export Corp. 

ment initiated measures to encourage ex- The major trade commodities, those valued 

ports. These reforms included delegating at more than $100 million, were exports of 

more decisionmaking power to trade compa-__ coal, crude oil, and petroleum refinery prod- 

nies and producing enterprises. Manufac- ucts and imports of aluminum, copper, fer- 

turing bases were established for the manu- tilizers, iron ore, soda ash, and steel.®
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| Table 2.—China: Apparent exports of mineral commodities? 
, (Metric tons unless otherwise specified) 

Ee ere Destinations, 1986 
Commodit . 1985 1986P : 

y hited Other (principal) 

METALS 

Alkali and alkaline-earth metals _____ _ 107 605 80 Japan 475. 
Aluminum: 

Ore and concentrate_2________ 491,517 _ 562,271 181,080 West Germany 116,524; Italy 47,120; 
. Japan 44,444, 

Oxides and hydroxides _______ 10,685 4,143 535 Pakistan 2,204; Thailand 779. 
Metal including alloys: a _  Serap i -- 166 249 -— Hong Kong 229; West Germany 20. Unwrought______________ 715 523 _- ‘Hong Kong 239; Thailand 186. Semimanufactures_________ 4,967 5,089 7 Hong Kong 4,721. 

Antimony: 
Ore and concentrate___________ 1,867 979 _~— All toJapan. 
Oxides __-_-__~_~___~_~_ 915 1,950 _- Do. 
Metal including alloys, allforms ___ 1,203 6,198 _— Japan 3,982; Yugoslavia 2,115. Arsenic: Oxides and acids__________ 76 116 __ All to Hong Kong. 

Beryllium: | 
Oxides and hydroxides _________ _— 10 -- All to Japan. 
Metal including alloys, allforms ___ __ 10 _- Do. 

Bismuth: Metal including alloys, all 
forms _.__§_§__=§_ = 17 _- 

Cadmium: Metal including alloys, all 
forms _____-~_~_____________ — 20 ~— All to Netherlands. 

Chromium: 
Ore and concentrate___________ 665 1,749 406 France 575; Hong Kong 391. Metal including alloys, all forms ___ 83 60 _— All to Netherlands. . Cobalt: Oxides and hydroxides______ _ 10 40 _- Singapore 25; Hong Kong 12. Columbium and tantalum: Metal includ- . 

ing alloys, all forms, tantalum . 
_ kilograms__ — 84 84 a Copper: . 

ulfate_ = $5 — 360 _- Japan 278; Hong Kong 82. 
Metal including alloys: - 

Scrap ___~_§_§____=__ 1,002 2,053 -— Hong Kong 1,998. 
Unwrought_- ~~~ = 481 266 oT West Germany 87; Japan 67. Semimanufactures________ _ 5,101 9,714 11 Hong Kong 9,444. 

Gold: Metal including alloys, unwrought . 
and partly wrought ___ troy ounces__ 835 324,158 _- All to Hong Kong. 

Indium: Metal including alloys, all 
forms _________________ — 8 __ All to Japan. 

Tron and steel: 
Iron ore and concentrate excluding 
Mecmated pyrite _.-________ 350 2,026 _— Greece 1,772; France 155. etal: ; 

Scrap ~~ _-______________ 21,362 2,896 -- Hong Kong 2,628; Japan 266. 
Pig iron, cast iron, related mate- 
rials__§_§___ = 1,927 5,725 = 5,481 Hong Kong 218. 

Ferroalloys: | 
Ferrochromium ________ —_ 134 a All to Netherlands. 
Ferromanganese________ 662 1,527 ~— Pakistan 825; Japan 700. Ferromolybdenum_______ __ 81 _— All to Sweden. 
Unspecified___________ 4,996 54,571 1,173 Japan 41,804; Hong Kong 4,766. Steel, primary forms ________ 5,429 997 —~— Thailand 977. 

Semimanufactures_________ 176,598 271,388 22,475 Hong Kong 205,400; Singapore 

Lead: 
Ore and concentrate___________ _— 10,917 __ Japan 10,166; Thailand 701. Oxides ____§______ 876 2,069 a Japan 885; Pakistan 514; West Ger- 

many 385. 
Metal including alloys: 

Scrap. 108 167 3 Hong Kong 164. Unwrought___§_§__________ 1,069 925 78 North Korea 698; Japan 149. Semimanufactures_________ 6 45 _. All to Hong Kong. Lithium: Oxides and hydroxides______ 252 81 -~—  AlltoJapan. Manganese: 
Ore and concentrate___________ 4,427 4,320 _— Japan 3,621; Hong Kong 341. Oxides __-_________________ 1,157 2,026 ~~ Hong Kong 1,196; Pakistan 519; 

Thailand 247. 
Metal including alloys, all forms ___ 383 322 __ Netherlands 201; Sweden 121. Mercury ________ %6-pound flasks__ 7,695 12,034 4,728 Hong Kong 3,425; Pakistan 841. Molybdenum: 

and concentrate___________ __ 4,693 — Netherlands 4,561. Ni Metal including alloys, all forms ___ 51 72 25 Japan 28; West Germany 18. ickel: 
Ore and concentrate___________ -- 6 — All to Finland. Oxides and hydroxides _________ _- 18 -. All to Hong Kong. Metal including alloys, all forms ___ 68 2,242 532 Japan 1,599. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

value, thousands_ _ $1,296 $5,689 $1,118 West Germany $3,184; Japan $650. 

See footnotes at end of table.
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Table 2.—China: Apparent exports of mineral commodities‘ —Continued 

(Metric tons unless otherwise specified) 

a 
- Destinations, 1986 o 

Commodit 1985 1986? : 
y . United Other (principal) 

ee 

METALS —Continued 

Rare-earth metals including alloys, all : 
forms ____~___~____--_----~-~- 112 83 _- All to Japan. 

Silver: 
Ore and concentrate 

value, thousands_ — _— $636 $636 oo 

Waste and sweepings”_ ____do____ __ $756 __ _ United Kingdom $677; Japan $79. 

Metal including alloys, unwrought 
and partly wrought ___—_do____ $12,238 $8,022 $8 France $7,996. _ 7 

Tin: 
Ore and concentrate___ ________ 7,702 6,399 _- Singapore 3,556; Hong Kong 1,755. 
Oxides __________.------~- 208 1,185 __ Japan 784; Singapore 373. 
Metal including alloys: 

Scrap _.—-___-.------~- 20 27 __ Chile 22. 
Unwrought______~.~----~- 14,164 7,633 3,023 Hong Kong 2,613; Japan 1,651. 
Semimanufactures ________~ 749 327 _. Hong Kong 323. . 

Titanium: - So 
Oxides ____.__~____________- 3,397 3,902 701 Hong Kong 2,009. 
Metal including alloys, allforms __ _— 100 — 7 

Tungsten: an 
Ore and concentrate __________- 7,136 5,595 950 Hong Kong 3,457; West Germany 675. 
Oxides and hydroxides ________~- 15 _— a 
Metal including alloys, all forms —__ ~— 383 141 16 Singapore 90; West Germany 33. 

Uranium and thorium: | 
Ore and concentrate __________~- 32 _- 
Metal including alloys, all forms — an 

value, thousands_ _ $24 $24 _- Chile $15; Pakistan $9. — 
. Vanadium: Oxides and hydroxides _ _ _ _ 2,290 299 —_ All to Japan. — 

_ Zine: 
| 

Oxides _____ ___-~---_---~~-- 2,055 3,062 _. Japan 993; Hong Kong 786; Singa- 
pore 302. 

Blue powder________----~-~~-- __ 2 _- All to Hong Kong. 
Metal including alloys, all forms _ ~~ 2,187 48,022 1,342 Hong Kong 35,062; Japan 8,382. 

Zirconium: Ore and concentrate_ _ — _ _ — 1,107 _— . 
Other: . . 

Ores and concentrates__———__—~- 21,965 30,972 1,895 Hong Kong 8,196; France 6,660; — 
Greece 6,101. 

Oxides and hydroxides ________-— 8,302 343 _- Hong Kong 190; Canada 153. 
Ashes and residues_ ___ ____~~_~- 4,646 6,400 238 Hong Kong 5,878. 
Base metals including alloys, all _ 

forms: 
Quantity, reported ________~— 5,050 14,371 5,238 Hong Kong 5,656; West Germany. 

Value only, reported . 
thousands_ _ $30,784 $425 _— Canada $339; New Zealand $86. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete ______~~_-____--_--- 3,086 7,147 _- Hong Kong 6,240. 
Artificial: 

Corundum _____~_~.__-~~__- 22,205 36,778 627 Hong Kong 18,019; Japan 17,806. 
Silicon carbide_ —___._--_—~- 12,878 17,786 1,401 Japan 14,672; Hong Kong 1,713. 

Dust and powder of precious and semi- 
precious stones 

value, thousands_ _ $20 _— 
Grinding and polishing wheels and 

stones __________-_--_--_- 5,069 4,711 £129 Hong Kong 2,558; Singapore 1,208. 
Asbestos, crude ____._-_____--~_- 348 444 _. Thailand 348; Hong Kong 82. 
Barite and witherite____._.___-__~ 971,171 492,270 389,643 West Germany 32,089; Japan 30,927. 
Boron materials: 

Crude natural borates 
value, thousands_ _ NA $3 $2 New Zealand $1. 

Oxides and acids __ —~ ____.-____ 1,513 2,112 1 West Germany 552; Japan 441; Paki- 
stan . 

Cement__________----~--~---- 97,220 156,519 49 Hong Kong 156,319. 
Chalk____._-_-_-__------~---+-- 17 75 1 Pakistan 56; West Germany 14. 
Clays, crude_______-__--~--~--~- 252,339 252,442 _. Japan 117,385; Hong Kong 116,961. 
Cryolite and chiolite________--_~- 200 50 45 Singapore 5. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $30,470 $10,669 $1,724 Hong Kong $4,547; Belgium-Luxem- 

bourg $3,201. 
Industrial stones ____ _ _ __do____ $968 $3,771 -_.  Belgium-Luxembourg $2,751; Hong 

Kong $1,020. 
Diatomite and other infusorial earth _ _ _ ll 219 100 = Thailand 100. 
Feldspar, fluorspar, related materials _ _ 433,703 80,741 _. Hong Kong 37,396; West Germany 

27,077. 

See footnotes at end of table.
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Table 2.—China: Apparent exports of mineral commodities! —Continued 

| _ (Metric tons unless otherwise specified) 

. . _ Destinations, 1986 
mmodit 1985 1986” st; 

Co y Gnited Other (principal) 
eS 

INDUSTRIAL MINERALS —Continued . 

Fertilizer materials: 
Crude, n.e.s ~~ ~~~ 120 106 _. All to Hong Kong. 
Manufactured: 

Ammonia___________ 9,528 2,058 © __ Hong Kong 1,863. . 
Nitrogenous ____________ 2,113 3,813 339 Hong Kong 2,173; Japan 617. 
Phosphatic____._________ 20,624 29,766 _— Japan 29,213. . 
Potassic____________ 1,411 __ 
Unspecified and mixed_____ __ 547 3,272 1 Singapore 1,611; Japan 1,395. 

Graphite, natural ____________ 62,801 81,109 10,030 Japan 30,944; West Germany 17,848. 
Gypsum and plaster____________ 3,082 3,503 --— Hong Kong 2,788; Singapore 511. 
Kyanite and related materials______ _ — 20 — -- Alito Japan. 
Lime __-_-______________ 43,555 44,125 _- Hong Kong 43,825. 
Magnesium compounds, unspecified ___ 247,362 519,046 39,515 Japan 232,626; West Germany 87,403. 

ica: 
Crude including splittings and waste _ 16,7438 . 2,752 1 West Germany 2,494. 
Worked including agglomerated split- 

. tings__~___~__ 2 55 60 _- France 21; United Kingdom 20; Spain | 
10. 

Phosphates, crude ______________ 1,349 1,590 — Japan 1,572. 
Phosphorus, elemental ___________ 18 _- 
Pigments, mineral: 

Natural, crude ______________ 595 932 __ All to Hong Kong. . . 
Iron oxides and hydroxides, processed 5,782 5,131 13 Hong Kong 2,406; Pakistan 1,993. 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands__ $2,528 $4,815 $334 Hong Kong $4,142; Japan $174. 
Synthetic _______.____do____ $78 $335 $29 Hong Kong $232; Italy $32. . 

Pyrite, unroasted. $$ $$ 5 = = _- 7,531 _- All to Japan. ; . 
Salt andbrine_______________ 785,447 162,930 __ Hong Kong 119,012; Philippines 

Sodium compounds, n.e.s.: 
Carbonate, natural and manufactured 2,542 5,114 — Hong Kong 4,858; United Kingdom 

Sulfate, natural and manufactured _ _ 8,145 102,008 _. Japan 56,711; Hong Kong 44,388. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ 92,484 153,482 32 Japan 136,991; Hong Kong 13,002. 
Worked___§___________ 22,060 38,201 4,488 Japan 23,760; Singapore 5,641. 

Gravel and crushed rock ________ 3,065,967 4,593,455 (6) Hong Kong 4,590,111. . 
Limestone other than dimension __ _ 40,523 38,125 _- Hong Kong 38,124. 
Quartz and quartzite___________ 2,962 8,230 38 Hong Kong 8,088. 

P Band other than metal-bearing ____ 1,103,276 1,270,859 _- Hong Kong 1,270,824. - 
ulfur: 
Elemental: . 

Crude including native and by- 
product___-____.__~_____ 11,764 33,603 ~- Thailand 24,291; Hong Kong 5,242. 

Colloidal, precipitated, sublimed _ 6,022 761 _- Philippines 500; Pakistan 194. 
Sulfuric acid___ 2 ~§$-$-2 5,140 6,473 _- All to Hong Kong. 

aie: steatite, soapstone, pyrophyllite _ _ 490,669 541,125 2,994 Japan 456,318; Hong Kong 32,172. 
ther: 
Crude.___§ ~~ 24,150 34,414 339 Pakistan 16,044; Hong Kong 6,114. 
Slag and dross, not metal-bearing _ _ _ 8,258 8,935 — Japan 7,206; United Kingdom 687. 
MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural ______ _ 20 _. 
Carbon black ~_-_________ 2,613 3,024 _- Thailand 1,130; Hong Kong 644; Paki- 

stan 559. 
Coal: 
Anthracite and bituminous 

thousand tons__ 4,729 5,474 (7) Japan 3,770; Hong Kong 1,078. 
Lignite including briquets _________ 759 1,040 _- All to Japan. 
Coke andsemicoke______________ 18,778 25,103 ~~ Thailand 18,825; Japan 3,607. Peat including briquets and litter___ _ _ _- 100 a All to Japan. 
Petroleum: 

Crude_ thousand 42-gallon barrels__ 116,626 183,919 30,855 Japan 95,119; Singapore 47,014. 
Refinery products: 

Liquefied petroleum gas 
do__ __ 163 109 — Hong Kong 82; Thailand 15. 

Gasoline __________do____ 22,614 18,976 7,323 Japan 10,887. 
Naphtha including white spirit 

do__ __ __ 1,938 —_ All to Hong Kong. 
Mineral jelly and wax __do____ 561 648 48 Hong Kong 243; Singapore 157. 
Kerosene and jet fuel. __do__ __ 3,036 2,923 _— Japan 1,529; Hong Kong 1,394. 
Distillate fuel oil _____do____ 15,411 12,340 _- Singapore 4,902; Hong Kong 4,812; 

Japan 1,390. 
Lubricants _________do____ 871 1,032 425 Thailand 322; Hong Kong 191. 

See footnotes at end of table.
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Table 2.—China: Apparent exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

i 
Destinations, 1986 

Commodit: 1985 1986P : 
y United Other (principal) 

EY 

MINERAL FUELS AND RELATED 
MATERIALS —Continued 

Petroleum —Continued 
Refinery products —Continued 

Residual fuel oil 
thousand 42-gallon barrels. _ 3,360 3,183 2 Japan 2,423; Hong Kong 1,298. 

Bitumen and other residues 
do___— 27 15 __ All to Hong Kong. 

Petroleum coke ___—_—do___~ 799 T7738 Mainly to Japan. 
Unspecified ___.____do____ _- 56 _— All to Poland. 
gg 

PPreliminary. NA Not available. 
1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by China, this table should not be _ 

taken as a complete presentation of this country’s mineral exports. These data have been compiled from United Nations 
information and data published by the trading partner countries. 
2May include platinum-group metals. 
3&xcludes unreported quantities imported by Japan and Hong Kong valued at $120,000 and $105,000, respectively. 
“Excludes unreported quantity valued at $150,000. 
5Excludes unreported quantity imported by Japan valued at $347,000. 
®Unreported quantity valued at $2,000. 
7Less than 1/2 unit. 

Table 3.—China: Apparent imports of mineral commodities! . 

(Metric tons unless otherwise specified) . 

eet nn i pe Se SS eS SS SS 

a Sources, 1986 

Commodit 1985 1986? . 
y United Other (principal) 
ane 

METALS 
Alkali and alkaline-earth metals ____~_ __ 1 _- Ali from Japan. 
Aluminum: 

Ore and concentrate __ ________-~ 127 _- 
Oxides and hydroxides _______~~- 80,972 107,787 7 Singapore 106,832; Hong Kong 632. 
Metal including alloys: 

Scrap _____._~---~_-----+ 459 1,141 504 Hong Kong 622. 
Unwrought___~_______-_-~- 234,421 91,519 3 Australia 65,484; New Zealand 

Semimanufactures ________~ 74,099 43,211 72 Hong Kong 16,728; Japan 11,595; 
West Germany 5,062. 

Arsenic: Oxides and acids_ _____———~ -- 216 _- All from Hong Kong. 
Beryllium: Metal including alloys, all 

forms _____—~— value, thousands_ — $2 _- 
Bismuth: Metal including alloys, all 

forms __________~-~-~-~--~--- -- 34 —_ All from Japan. 
Chromium: 

Ore and concentrate_______-_~~- 16,913 47,073 — Pakistan 25,598; Philippines 21,471. 
Oxides and hydroxides _____~___ 56 287 51 Japan 203. 
Metal including alloys, all forms ___— 2 __ 

Cobalt: Oxides and hydroxides 
kilograms_ — _- 25 _- All from Japan. 

Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum ____~_ (7) 4 _- Do. 

Copper: 
Ore and concentrate __________~- 76,082 64,679 12,493 Canada 30,373; Philippines 17,621. 
Oxides and hydroxides _______-~- 54 144 _. All from Hong Kong. 
Sulfate. _-._____--_-~------- 8 2,016 _- Yugoslavia 2,000. 
Metal including alloys: ; 

Scrap ________---_------ 18,916 31,681 443 Japan 16,4738; Chile 10,092. 
Unwrought______--------- 113,839 50,539 _. Chile 19,024; Philippines 18,513; Po- 

land 9,001. 
Semimanufactures ________~ 27 892 34,547 30 Japan 19,184; Poland 8,470; Hong 

Kong 5,843. 
Gold: 

Ore and concentrate 
value, thousands_ — $5,107 $1,583 — All from Philippines. 

Metal including alloys, unwrought 
and partly wrought _ troy ounces_ _ - 11,000 616 _- All from Japan. 

See footnotes at end of table.
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Table 3.—China: Apparent imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

" Sources, 1986 

Commodit 1985 1986" “Unites  #&;3»XX..... 
_— | | United Other (principal) | 

METALS —Continued 

Iron and steel: 
Iron ore and concentrate excluding 

_ roasted pyrite __-.__________ 9,176,413 8,708,696 _. Australia 8,708,672. 
Metal: . 

Scrap ______~_~_~-~~______ 496,545 649,371 308,130 J. apan 244,582; United Kingdom 

Pig iron, cast iron, related mate- . 
Mals______-__________ 2,592,775 790,185 _.  dapan 713,354; Canada 52,105. 

.  Ferroalloys: 
_ Ferromanganese______ __ 6,664 720 _- All from Japan. 

Unspecified. __________ 974 31 24 Hong Kong 6. 
Steel, primary forms ________ 1,742,182 858,814 _- Argentina 275,183; Australia 178,990; | 

a Italy 114,306. 
Semimanufactures 

thousand tons_ _ 14,356 11,833 17 J apan 7,752; West Germany 730; 
ve . pain 663. 

Lead: . 
Oxides ___ ~~ 28 6 _— Japan 4; Hong Kong 2. 
Metal including alloys: 

Scrap ~_ 1,229 1,101 _.  Ajl from Hong Kong. 
‘Unwrought___§__~_____ 3,423 3,116 83 Japan 1,600; Canada 1,000. 
Semimanufactures ___ ___ ___ 139 73 (3) Hong Kong 42; Japan 31. 

Magnesium: Metal including alloys, all ; 
forms ______~_~___~_~________ 3,078 4,079 2,930 Japan 783; Hong Kong 366. 

Manganese: Oxides _____________ 24 56 _. All from Hong Kong. 
Mercury ____.__-— 76-pound flasks__ 118 — . 
Molybdenum: Metal including alloys, all 

forms _._.~—~~______~______ 2 1 _- All from West Germany. 
Nickel: Metal including alloys, all 

forms ____—~ 2 211 32388 16 Hong Kong 82; Japan 73. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
value, thousands_ _ $4,574 $4,715 $1,006 United Kingdom $3,531. 

Selenium, elemental___§___§_______ — 15 — All from Japan. 
Silver: 

Ore and concentrate 
value, thousands_ _ $735 $6,018 $380 Canada $4,492. 

Waste and sweepings _____do____ _- $8 _. Canada $6; Singapore $2. 
Metal including alloys, unwrought 

and partly wrought 
thousand troy ounces_ _ 1,113 417,705 _. United Kingdom 17,426. 

Tin: 
Ore and concentrate___________ 257 199 _— All from Hong Kong. . 
Metal including alloys, all forms ___ 147 855 542 Hong Kong 296. 

Titanium: 
Oxides ___§_§ 9 10,852 8,448 2,078 Japan 4,830; Hong Kong 829. 
Metal including alloys, all forms ___ _— 196 _. All from Japan. 

Tungsten: Metal including alloys, all 
forms _____§____ 56 6 (8) Japan 4. 

Uranium and thorium: 
Ore and concentrate ___________ 4 1 _. All from Japan. 

zi Oxides and other compounds_ _ _ _ — _ __ 2 _- All from Hong Kong. 
inc: 

Ore andconcentrate___________ 21,826 2,281 __ All from Canada. 
Oxides ___________~_______ 3,311 504 _~— Singapore 294; France 100. 
Blue powder______§__________ _- 51 ~- All from Hong Kong. 
Metal including alloys, all forms ___ 181,514 47,298 __ Thailand 11,602; Hong Kong 8,301; 

Australia 7,171. 
Zirconium: Ore and concentrate_ ____ _ 100 _- 
Other: 

Ores and concentrates__________ 16,935 12,579 _— Australia 10,777; Hong Kong 1,802. 
Oxides and hydroxides _________ 31,167 —_ 
Ashes and residues__§__§_§_______ 394 485 (7) Canada 260; Hong Kong 166. 
Base metals including alloys, all 

forms __________________ 532 885 13 Hong Kong 809. 

INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, 
ete _--__~__ 611 668 __ Hong Kong 667. 

Artificial: 
Corumdum______________ 15 202 14 Hong Kong 136; Japan 40. 
Silicon carbide___~_§________ 231 30 _- Hong Kong 23. 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands_ _ $9 $20 $3 Japan $11; Hong Kong $6. 
Grinding and polishing wheels and 

stones ___~_~_____.~________ 325 8717 9 Hong Kong 311; Italy 166; Japan 121. 

See footnotes at end of table.
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Table 3.—China: Apparent imports of mineral commodities: —Continued 

. (Metric tons unless otherwise specified) 

ere err en eee ee eee eee ener renee ee ern ne SS 

Sources, 1986 

Commodit 1985 1986? : 
y . United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Asbestos, crude __________.__-_- 839 254 _- Canada 248. 
Barite and witherite____________~_ NA 25 25 
Boron materials: Oxides and acids _ —_— 40 3 __ All from Hong Kong. 
Cement_________-__________-~ 644,347 1,234,365 4 U.S.S.R. 662,000; Hong Kong 534,113. 
Clays, crude_____~________-__-_-- 3,026 3,755 1,225 Hong Kong 1,992; Japan 446. 
Diamond: 

Gem, not set or strung . 
_. value, thousands_ _ $8,581 $10,815 $713 Bee $8,166; Hong 

ong $1,573. 
Industrial stones ________do____ $8,483 $10,257 $2,159 Be $4,145; Hong 

ong $2,342. 
Diatomite and other infusorial earth _ _ _ 1,277 953 382 Hong Kong 417; Japan 143. 
Feldspar, fluorspar, related mate- 

rials ~~~ -$ ee 28 289 _— Hong Kong 283. 
Fertilizer materials: 

Crude, n.e.s _- ~~. ~~ 2 224 301 _— Hong Kong 298. 
Manufactured: 

Ammonia_—_______~__-~--.~ = 1 AT _— All from Hong Kong. 
Nitrogenous __ thousand tons__ 1,617 1,121 __ U.S.S.R. 996; Pakistan 42. 
Phosphatic_.______ ____do____ 84 587 _. Tunisia 256; Philippines 244. 
Potassic._____.____do___~_ 216 347 — Canada 311; Greece 34. 
Unspecified and mixed_ _do_ — _ _ 989 268 _. _Italy 55; Belgium-Luxembourg 46; 

. Greece 31. 
Graphite, natural _________~_-__ 26 10 __ Mainly from Hong Kong. - 
Gypsum and plaster ___________~ ~~ 1,362 544 16 Hong Kong 430. 
Iodine including bromine and fluorine _ — 10 170 _- Mainly from Japan. 
Kyanite and related materials__ __—_~— -- 4 _- All from Japan. 
Lime _____~-~___--_--_~----+- 189 132 __ Japan 65; Hong Kong 47. 
Magnesium compounds, unspecified _ _ — 220 285 __ Japan 253. 

ica: 
Crude including splittings and waste _ Be — 
Worked including agglomerated split- 

tings ___/__-__~-~__-__-_-_-_ 27 70 1 Hong Kong 69. 
Nitrates, crude ____________.-__ 49,998 88,466 __ All from Chile. 
Phosphates, crude __________--_~ 111,000 244,850 — All from Morocco. 
Pigments, mineral: 

Natural, crude _________.-___ __ 18 | _- All from Hong Kong. 
Iron oxides and hydroxides, processed 1,131 923 83 Hong Kong 668; Japan 175. 

Potassium salts, crude_________—__ __ 188,302 — All from Jordan. 
Precious and semiprecious stones other 

than diamond: 
Natural ____- value, thousands_ — $8,164 $12,082 $41 Hong Rone $11,198; West Germany 

Synthetic _..._____-__do____ $275 $219 _— Hong Kong $120; Australia $49. 
Salt and brine. ~~ ~-__.___-_- 696 702 -- Hong Kong 666. 
Sodium compounds, n.e.s.: 

Carbonate, natural and manufactured 187,579 767,315 212,189 Hong Kong 377,713; Poland 111,909. 
Sulfate, natural and manufactured _ — 315 141 _. All from Hong Kong. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked ___—~— 1,027 50,363 __ Jordan 49,600; Hong Kong 512. 
Worked _ ~~. -§ _-§_-- -§_-_ ee 10,733 10,292 182 Hong Kong 9,507; Italy 521. 

Dolomite, chiefly refractory-grade __ 36 43 __ Hong Kong 36; Japan 7. 
Gravel and crushed rock __—~—__ ~~ 964 967 15 Hong Kong 916. 
Limestone other than dimension __ — 2,084 1,261 _- All from Hong Kong. 
Quartz and quartzite. ___________ _- 79 _- Spain 70. 

5 Band other than metal-bearing ____ 1,516 275 _. Hong Kong 2338; Netherlands 26. 
ulfur: 
Elemental: 

Crude including native and by- 
product_______-___--_- 162,610 332 332 

Colloidal, precipitated, sublimed _ 17 9 _— All from Hong Kong. 
Sulfuric acid_ _______-_-_~--- 16,129 104 18 Hong Kong 56; Japan 30. 

oalc, steatite, soapstone, pyrophyllite _— 514 678 200 Hong Kong 461. 
er: 
Crude____..__---__--------~ 254 364 5 Hong Kong 289; Singapore 30. 
Slag and dross, not metal-bearing — _ — 6 67 _. Hong Kong 62. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _ _ ~~ ~~ _— 18 21 _— All from Hong Kong. 
Carbon black _______._-_------ 11,253 2,834 228 Hong Kong 2,073; Australia 321. 

Anthracite and bituminous_ _ — _ ~~ — 524,272 472,350 __ Australia 472,343. 
Lignite including briquets ____-_ ~~ 7 139 139 

Peat including briquets and litter __ _ _ _ -- 285 _. _ dapan 272; Netherlands 13. 

See footnotes at end of table.
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Table 3.—China: Apparent imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) - : 
| | 

Sources, 1986 

Commodit 1985 1986? mite : 
mend \ Buited Other (principal) | 

emer ec ne Pp sy SS 

MINERAL FUELS AND RELATED , 

MATERIALS —Continued | 

Petroleum refinery products: 
Liquefied petroleum gas_. . 

42-gallon.barrels_ _ 958 45,228 116 Hong Kong 438,697; United Kingdom 
1,392. 

’ Gasoline ..._-_._____-_do____ 52,955 44,732 1,504 Hong Kong 35,808; Belgium-Luxem- __ 
| 7 | bourg 5,738. _ 

Mineral jelly and wax __ __ _do____ 2,723 5,579 47 Hong Kong 4,643; Netherlands 433. 
Kerosene and jet fuel _____do___~- 15,415 22,069 _. Hong Kong 18,310; Yugoslavia 3,658. 
Distillate fuel oil ..._.___._do____ 260,530 10,540,585 300,108 Singapore 7,824,7 64; Hong Kong | Taaans | 2,393,989. : 
Lubricants_ —_—_______.-do__~_ 147,669 217,968 10,521 Hong Kong 142,136; Japan 38,642. 
Residual fuel oi! _-______.do___~_ 114,080 4,044,305 122,591 Singapore 2,116,548; Hong Kong 

7 1,763,002. | 
Bitumen and other residues _do_ _ — _ 19,543 7,926 _. Singapore 6,060; Hong Kong 1,151. 
Bituminous mixtures __—_—_do____ 303 852 _. Japan 182; Hong Kong 146. 
Petroleum coke_________do____ 37,836 -- | 

ae 

PPreliminary. NA Not available. : 
1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by China, this table should not be 

taken as a complete presentation of this country’s mineral imports. These data have been compiled from United Nations 
information and data published by the trading partner countries. 

2Unreported quantity exported by Japan valued at $3,000. - 
Unreported quantity valued at $5,000. 
“Excludes unreported quantities exported by Australia and Belgium-Luxembourg valued at $3,409,000 and $4,000, 

respectively. 
SExcludes unreported quantity exported by Hong Kong valued at $720,000. 
63387 kilograms of wire valued at $50,000. . . 
7Unreported quantity valued at $22,000. | 
“Excludes unreported quantities exported by Canada and the United Kingdom valued at $85,000 and $1,000, 

respectively. . 
*Excludes unreported quantity exported by Japan valued at $14,000. . 

, : COMMODITY REVIEW | - 

METALS and thallium. The rare-earth metals (lan- | 
; ; thanide series) and the platinum-group met- 

China produces a wide array of metals. 1, were each categorized into its own 
Although the output was significant in pyouping. Gold and silver were the precious 
context of world production, it was inade- metals, while the semimetals were arsenic 
quate to satisfy domestic demand in light of and silicon. 

3 * e . e 

the country’s large population. The output For general reporting, the Chinese litera- 
of such commodities as rare earths and ture refers to aluminum, antimony, copper, 
tungsten was largely export-oriented, meet- ead, magnesium, mercury, nickel, tin, tita- 
ing domestic consumption as well as any nium, and zinc as the 10 major nonferrous 
large foreign demand. China was a net metals. Overall production of these metals 
importer of metals such as aluminum, cop- in 1987 was about 1.5 million tons. 
per, and steel for its domestic requirements. Overall, the output of nonferrous metals 

China’s metals generally fell into 10 cate- by the end of the seventh plan was to be 
gories; the largest, by tonnage, was iron and 45% more than that at the end of the sixth 
steel. The light metal category included plan. Individually, China National Nonfer- 
aluminum. The heavy metal category in-  rous Metals Industry projected growth rates 
cluded antimony, bismuth, cadmium, chro- during 1986-90 of 90% for aluminum, 12% 
mium, cobalt, copper, manganese, mercury, for copper, 31% each for lead and zinc, and 
nickel, tin, and zinc. The light rare metals 100% for nickel.” 

were beryllium, lithium, and titanium; the Aluminum.—Consumption of aluminum 
refractory rare metals were columbium and exceeded 800,000 tons, of which 40% was 

tantalum, molybdenum, tungsten, vana- imported. Under the current economic plan, 

dium, and zirconium; and the rare dispersed the Government gave priority to developing 
metals were gallium, germanium, indium, the aluminum sector. New metal produc-
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- tion came from recently completed plants in reportedly found in 1,000 counties in China, 

Gansu, Guizhou, and Qinghai. When full mining was being carried out in only 400 

production capacity is on-stream, total pro- counties. Cooperatives and individuals were 

duction in 1988 should exceed 600,000 tons. encouraged to mine gold, which was former- | 

Further increases in metal production ly restricted to state-owned enterprises. 

would come from plants under construction However, all gold output must be sold to the 

in Guangxi, Qinghai, and Shaanxi. By 1990, Government. : , 

the national output capacity was expected Prospecting has revealed 4,000 more gold 

to reach close to 1.1 million tons per year. finds in various localities throughout the 

There were large bauxite deposits in country. Although China’s gold reserves are 

Shanxi and in southern China, principally large, they rank sixth in the world after the 

in Guangxi, Guizhou, and Hunan. Annual Republic of South Africa, the U.S.S.R., the 

mine output of bauxite was expected to United States, Canada, and Australia. Chi- 

exceed 4.4 million tons by 1990 to meet the na’s gold-mining sector has an estimated , 

demand for metal production and for abra- work force of 100,000 encompassing pros- 

sive, chemical, and refractory uses. Large pecting to mining and research. — | 

alumina refineries were near the minesites Iron and Steel.—China’s steel industry 

at Pingguo, Guanxi; Guiyang, Guizhou; and centers around 56 plants, of which 14 pro- 

Zhengzhou, Hunan. Collectively, these re- duce more than 1 million tons per year. 

fineries were to supply about 85% of Chi- Numerous small iron and steel mills 

na’s alumina requirements. | throughout the country produce one-fifth of 

Copper.—China’s consumption of copper the national output. The largest steel com- 

was 800,000 tons. Domestic metal produc- plex, at Anshan, Liaoning, has an annual 

tion constituted 60% of the supply; imports, production capacity of 7.5 million tons. 

35%; and secondary recovery, the remain- Anshan was being renovated, and annual 

der. The country’s largest copper-producing capacity was to be expanded to 10 million 

| operation was in Jiangxi Province centered tons. The second-largest steel complex, at 

around the Dexing mining complex andthe Wuhan, Hubei, was undergoing expansion 

| nearby smelting-refining complex at Guixi. to increase annual capacity from 4.5 to 7 

The annual output at Dexing-Guixi was million tons. The newly completed steel 

200,000 tons of copper in concentrate and complex at Baoshan, outside Shanghai, 

90,000 tons of refined metal. ranks third, and upon completion of its. 

Construction continued in the nonferrous second-stage construction, annual produc- 

metal production center at Baiyin, Gansu, tion capacity will increase from. 3.7 million 

in northwestern China, which includes cop- to 6.7 million tons. 

per smelting-refining facilities. Nearby cop- During 1981-85, the annual increase in 

per deposits were to be mined to provide steel production averaged more than 2 mil- 

feed for Baiyan to produce 110,000 tons of lion tons, and output rose from 35.6 to 46.7 

copper per year. The only other major million tons. During the seventh 5-year 

project for primary metal production was a__ plan, the average annual increase was to be 

proposed 100,000-ton-per-year refinery in 3 million tons, to reach an annual output 

Tianjin. A minor but expanding supply of capacity of 64.1 million tons in 1990. Not- 

copper was secondary metal from China’s withstanding the planned increase in out- 

increased activities in shipbreaking. put by 1990, China will remain fourth in 

Notwithstanding the projected produc- world production after the U.S.S.R., Japan, 

tion capacity of 665,000 tons per year of and the United States. | 
refined metal, China was expected to con- China’s output in 1987 of crude steel was 

tinue to import annually 250,000 tons of 56.0 million tons; rolled steel, 48.9 million 

copper. tons; pig iron, 53.9 million tons; and iron 

Gold.—The planned annual growth in ore, 151.5 million tons, representing an 

gold production was 15% during 1986-90. average increase of 8% each. 

However, the increase in gold output was In addition to plant expansions previous- 

11% in 1986 and only 10% in 1987, reaching ly mentioned, expansions were slated for 

a total output of 2.8 million troy ounces. the steel complexes at Ma’anshan, Anhui; 

Heilongjiang, Henan, and Shandong arethe Xuanhua, Hebei; Maashan, Jiangsu; Benxi, 

main gold-producing Provinces. Output Liaoning; Laiwu, Shandong; and Panzhi- 

each in Hebei, Jilin, Liaoning, and Nei hua, Sichuan. New steel complexes were 

Monggol varies between 50,000 and 100,000 proposed for Meishan, Jiangsu; Shenzhen, 

ounces annually. Although gold has been Guangdong; and Ningbo, Zhejiang. Mini-
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7 mills were proposed for Meizhouwan, Fu- tion. Consumption of rare earths in China 
jian; Guangzhou, Guangdong; and Beihai, exceeds 5,000 tons per year. The uses were 
Guangxi. | extensive and included mischmetal in iron 

An iron and steel seminar that was to be and steel, petrochemicals, optical glass, tan- 
held in Beijing in late 1987, cosponsored by ning, dyeing, agriculture, and laser .and 
the U.S. Department of Commerce and microwave technology. China was a large 
China’s Ministry of Metallurgical Industry, exporter of rare earths and yttrium. to 
was canceled. The seminar was to explore Japan and Europe. 7 
avenues to finance the modernization and Tin.—China’s reserves of tin were esti- 
expansion of China’s steel industry. Subse- mated to constitute as much as one-quarter 
quently, the State Council gave approval for _ of the world’s total reserves. Its tin reserves 

the establishment of China International were concentrated in the south, stretch- 
| Iron and Steel Investment Corp., whose ing from Hunan, through Guangdong and 

. charter was to attract foreign funds and to Guangxi, to Yunnan. The country’s largest — 
import technology and equipment for ac- tin producer was Yunnan Tin Corp., fol- 
celerating the growth of the domestic steel lowed by Dachang Tin Mining Bureau in 
industry. Guangxi. The combined annual tin output 

China has 120 shipbreaking yards em- of these two accounted for more than 60% 
ploying 40,000 workers. Most of the ship- of China’s production of tin-in-concentrate. 
breaking activities, which provide scrap Although China is a tin-rich nation, it plays | 
metal for the steel sector, were in Dalian, a minor role in world commerce, with ex- 

Fuzhou, Guangzhou, Lianyungang, Qing- ports averaging only 7,000 tons of ingot and | 
| dao, Qinhuangdao, Shanghai, Tianjin, Xia- 5,000 tons of ore during 1985-86. 

men, and Yantai. Although the industry is Tungsten.—China had large resources of 
new to China, the country was the world’s tungsten in wolframite and scheelite, and 
third largest in shipbreaking. Moreover, the its reserves were equivalent to three times 
state has allocated funding to upgrade tech-_ those of the rest of the world. The large 
nology as well as to expand shipbreaking tungsten occurrences were in southern Chi- | 
capacity. By 1990, China’s shipbreaking ca- na, mainly in Jiangxi, Hunan, and Guang- 
pacity was expected to rank second in the dong Provinces. The mining and processing : 
world. of tungsten ore was by China National 

Lead and Zinc.—China’s annual demand Nonferrous Metals Industry, whose market- | 

- for lead and zinc was 185,000 tons and _ ing subsidiary was responsible for exporting 
500,000 tons, respectively. The large refin- tungsten products. China ranks first in 
eries were in Huludao and Shenyang in world production of concentrate, and its 
Liaoning and Zhuzhou, Hunan. Output ca-_ exports of tungsten products have account- 
pacity at these plants, as well as at the ed for up to 50% of tungsten world trade. 
refinery at Shaoguan, Guangdong, was Jiangxi was the largest producing Province, 
being expanded. The lead-zinc mine at followed by Hunan. Ten large tungsten 
Fankuo, Guangdong, was being expanded to mines were in operation in southern Jiang- 
provide feed for metal production at Shao- xi, which was considered the tungsten capi- 
guan. New annual production of 50,000 tons _ tal of China. | 
of lead and 100,000 tons of zinc was to begin China’s exports continued to be mainly 
in 1988 at the nonferrous metal production concentrates, not value-added products. In 
center in Baiyun, Gansu. By 1989, China’s 1985, the China Tungsten Industry Associa- 
annual capacity to produce lead was ex-_ tion was formed in Nanchang, Jiangxi, with 
pected to reach 250,000 tons and for zinc, membership from the various mining, proc- 

400,000 tons. Currently, China imports’ essing, and metallurgical operations. This 
10,000 tons of lead and 200,000 tons of zinc association was to coordinate and assist the 

annually. various tungsten mining operations and ore 
Rare Earths.—China’s verified reserves processors in producing higher quality 

of rare earths at Bayan Obo alone were the goods and materials. 
largest in the world. Rare-earth production Inferior technology and products notwith- 
in 1987 reached 18,000 tons, probably re- standing, China continued to dominate the 
placing the United States as the world’s world’s export market for tungsten in 1987. 
largest producer. In addition to approxi- By the mid-1980’s, tungsten producers in 
mately 30 producing refineries, there are Europe and the United States were peti- 

300 universities and research institutes en- tioning for restraint in China’s export vol- 
gaged in rare-earth extraction and applica- ume and price. With no restraint notice-
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able, U.S. producers of ammonium para- miscellaneous compounds; metal, alloys,’ 

tungstate (APT) and tungstic acid petition- and carbide; and waste and scrap to offset 
ed for official relief through the U.S. Inter- the loss in shipments of APT and tungstic 
national Trade Commission (ITC). On June acid. | 

” 5, 1987, the five commissioners of the ITC | 
unanimously voted that there was market INDUSTRIAL MINERALS | 

aprue non aoe and tungetic imports rom China’s production of industrial minerals 
following reasons: was large and extensive. The industry was 

1. The domestic industry has suffered aree’y sac). the ee Oem 
+ _ cal Industry an e State Adminis- 

Hosses in employment, Profits, and produc tation of Building Materials (SABM). MCI 
2. The economic costs of relief in terms of @™Ploys more than 2.8 million people in 

consumer cost, inflationary impact, andna- ™0re than 550 chemical works, while 
tional economic welfare would be smal] S4BM has more than 4 million people in 
because of the small size and structure of 50,000 enterprises. MCI was responsible for 
the domestic industry. } pyrite, phosphate and chemical fertilizer, 

3. Relief will help maintain a viable Sulfur, caustic soda, soda ash, and a wide 
domestic processing industry, because tung- Spectrum of other chemical products. 
sten was a strategic metal and the legislat- SABM’s jurisdiction included cement and 
ed national stockpile was based on contin- Ceramics, glass, and other products includ- 
ued domestic processing capabilities. ing asbestos, clays, graphite, gypsum, mag- 

4. Imports from China were at very low esite, and mica. 
levels around 1980 but nearly tripled be- Other companies included China Petro- 
tween 1982 and 1986, when they accounted | Chemical Corp., also known as SINOPEC, 
for 85% of imports and 17.8% of U.S. and China National Non-Metallic Minerals 

consumption. Imports from China as a per- Industry Corp. Although China’s output of 
centage of consumption had risen to 28.6% industrial minerals was largely domestical- 
in the first 4 months of 1987. | ly consumed, the large excesses in produc- 

5. Other countries were considering pro- tion of barite, clays, feldspar, fluorspar, 
tecting their producers, which would in- 8taphite, magnesite, and talc were export- 

crease pressure on the U.S. market toab- @d 
sorb additional imports. | Barite.—China was one of the world’s 

6. An orderly marketing agreement was largest producers of barite. The largest 
| likely to deal more effectively with possible ™ining operations were in Guangxi and | 

circumvention of the import restrictions. Guizhou, constituting collectively more 
On September 28, 1987, the Governments than 75% of the national output. Signifi- 

of the United States and China entered into cant barite resources exist in Fujian, Hubei, 
an orderly marketing agreement with re- Hunan, and Shandong. Because of the low 

spect to trade in APT and tungstic acid, world price of petroleum, China’s export of 
effective October 1, 1987. Chinese exports to barite used as a drilling mud declined from . 
the United States were restricted as follows: 1-1 million tons in 1982 to 0.8 million tons in 

1987. Close to 71% of China’s shipments of 
ib arrite was to the United States. 

| | Specified Bauxite.—China was a significant pro- 
: (million ducer of both metallurgical and refractory 

Hoare bauxite from mining operations in Guangxi, 
content) Guizhou, Hunan, and Shandong. In 1987, 

exports of bauxite totaled 516,000. tons. 
" 1587, through Dee st 1087 inclusive’ _ 0.425 Shipments to the United States included 

Tf entered oor Pen ae relieve _ 181 148,000 tons of refractory-grade bauxite and 
If entered during the period from Jan. 1, 136,000 tons of metallurgical-grade bauxite. 
Iforeret eee the er 1989, inclusive oo 1.94 Fluorspar.—China had historically been 
, 1990, through Dee. 31, 1990, inclusive ye 2.05 a major producer and exporler of Puorspar: 

entered during the period trom ean. I, nnual mine output may be more than 
_1991, through Sept. 30, 1991, inclusive ~~ 180 million tons. During 1986-87, exports of 

fluorspar have averaged more than 700,000 
To offset U.S. quota limitations, China tons per year with about one-half of the 

was expected to increase its exports of annual shipments destined for Japan. In 
tungsten in the form of ore and concentrate; 1987, fluorspar shipments to the United
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States were 38,377 tons valued at $2.9 mil- powerplant with two 900-megawatt reactors 
lion. | at Daya Bay in Guangdong was expected in 
Magnesite.—China’s largest magnesite 1992. : , | 

mining operation was southeast of Anshan There were four experimental stations for 
in Liaoning Province, which was perhaps wind-driven generators in China—Beijing, — 

the “argest magnesite peposit in the wore Jiangsu, Nei Monggol, and Zhejiang. Wind 
nnual mine output of magnesite was esti- power generators were an effective means 

mated at 2 million tons. About one-quarter f nase power shortages in pastoral and 

| of the production was exported principally remote areas. There were about 10,000 sets 
to Japan with lesser quantities to the Fed- of 50-watt to 100-watt wind power genera- 
eral Republic of Germany. Shipments to the tors in use in Nei Monggol. An 800-kilowatt 
United States were 52,006 tons valued at wind power station, the largest in China, 

| $7 ron China was a major producer of talc was in operation on an island off Fujian. 
. — . | _ Two types of 3,000-watt wind power gen- 

wien annual The. cutee estimated at 1 grators to be used in north and south China — 
ba: ion ve Lo © ore ‘aree tale a Hen have passed technical appraisal and were 
Chen were Long sheng in \uangxl, ta! undergoing further testing. In addition, the | 

eng in Liaoning, and Hai Yang and Ye desi f a 200-kilowatt tor had bee 
Xian in Shandong. In 1987, total exports of any ° i “Kilowatt generator ha n 
talc were 638,009 tons with more than one- completed. china s potennal wine o hich | 
half shipped to Japan. U.S. receipts of energy exceeds ! billion ki owatts, oF wie 
Chinese talc were small, valued at $563,000. 160 million kilowatts ites considered of 

ae harnessable value. China’s utilization of 
MINERAL FUELS other nonconventional energy sources in- 

| cluded geothermal steam, biogas, and ani- 
Energy development remained a key ele- mal chips. | | 

ment in the national economy. The coun- Coal.—China’s premier energy source 

try’s installed thermal-power electric gen- was coal, which accounts for 76% of all fuel 
erating capacity was 73 million kilowatts, consumption. Hence, the development of 
accounting for 10% of the total power gen- the coal industry was given high priority. 

erating capacity. In 1988, 496 billion China had large coal resources with verified _ 
kilowatt-hours of electricity was produced, reserves in excess of 800 billion tons. The 
of which only 99.5 billion kilowatt-hours  yorified reserves in Shanxi and Nei Mong- 

was from hydropower plants. gol alone accounted for more than 50% of 
, _In addition to 1,500 small- and medium- the nation’s total. There were also large 

size thermal powerplants, China had 75 644) reserves in Anhui, Guizhou, Ningxia 
plants each with a generating capacity of 444 Shaanxi , , ‘ 
more than 250,000 kilowatts, and 6 power- In 1987 ' . 

. . n , there were 27 new mines that 
plants each with an installed capacity of t int i . | producti 
more than 1 million kilowatts. There were “°"" 2 *h Od 10N, raising Coa’ production 
four large power grids each with a capacity capacity by 24 million tons. Total mine 
of more than 10 million kilowatts. Thermal Utput of coal was 925 million tons, an 
powerplants under construction mainly in increase of 6% over production mm 1986. The 
the open coastal cities, major ports, and target for increasing coal production was 25 

coal-producing areas have a combined gen- million tons per year in the present econom- 

erating capacity of more than 30 million ‘1 plan and in the ensuing 5-year plan, 
kilowatts. which ends in 1995. At yearend 1995, annu- 

China imports large power-generating al coal production capacity was expected to 
equipment. However, the power machinery reach 1.1 billion tons. Smaller subsequent 

plant in Harbin can produce thermal power ‘ncreases in annual production capacity 

generating units with capacities up to rod Pianned, Sp that Ay poe eer 2000, coal 
600,000 kilowatts. The other power-gener- Production would reach 1. illion tons per 
ating equipment manufacturing facilities Th, I . I Ch 

were in Beijing, Deyang, and Shanghai. The e largest coal mine in China was at 
manufacturing bases for power transform. Antaibao, in Pinglu and Shuoxian Counties 
ers and transmission equipment were in in the Province of Shanxi. This surface 
Xi'an and Shenyang. mine was a joint venture between Island 

China’s plans for nuclear power genera- Creek of China Coal Ltd. (52.5%), a subsid- 
tion were minimal. Construction of a 300- iary of Occidental Petroleum Corp. of the 
megawatt plant at Qinshan in Hangzhou United States, and Pingshuo First Coal 
Bay was under way. Startup of the nuclear Corp. (47.5%). The mine was developed with
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a total investment of $650 million. It covers China exported 16 million tons of high- 

18.5 square kilometers and contains coal quality coal to Japan, North Korea, the 

reserves of 450 million tons in eight seams; Philippines, France, Indonesia, Belgium, 

three seams were currently being mined. Denmark, Hong Kong, and other countries. 

The mine was designed to produce 15 mil- The origin of exported coal included the 

| lion tons of raw coal per year, which would mines at Datong, Huaibei, Kailuan, and 

yield 12 million tons of marketable coal— Zaozhuang. Most of the coal was shipped 

9.4 million tons for export and 2.6 million from the Ports of Lianyungang, Shijiushuo, 

tons for domestic use. The coal preparation and Qinhuangdao. Under the seventh 5- 

plant had four independent automated sys- year plan (1986-90), coal exports were to 

tems, each capable of washing 750 tons of total 100 million tons. 
coal per hour. : Petroleum and Natural Gas.—In 1987, 

The transportation of coal from the An- production of crude oil totaled 978 million 

taibao Mine to the Port of Qinhuangdao on barrels. The bulk of the output was from 

the shore of Bohai Bay, some 890 kilometers onshore wells; less than 1% was from off- 

east, will be by rail. The modern rail link shore production. The Daqing Oilfield in 

would provide low cost transportation for Heilongjiang, China's largest oil-producing 

the coal. A new single rail line had been base, produced 409 million barrels, or 40% 

completed, which would be electrified and of the national output, followed by Shengli 

double-tracked by 1989. The coal facilities at Oilfield in Hebei with 219 million barrels, 
the port will also be upgraded by early 1989 and Liaohe Oilfield in Liaoning with 80 

to accommodate a 1.5-million-ton stockpile million barrels. Most of the remaining pro- 

and a 30-million-ton-per-year throughput, duction was from oilfields in Dagang, Hua- 

making it the largest coal terminal in Chi- bei, Junggar, and Zhongyuan. More than 7 

na. billion barrels of oil reserves were added to 

Development of China’s largest-coalfield the national total as a result of new dis- 
was in progress at Shenfu in the northern Coveries In east China—Dagqing, Shengli, 

tip of Shaanxi Province. The verified re- Liache, Zhongyuan, Dagang—and other 
serves at Shenfu total 150 billion tons, parts of the country including Xinjiang, 

covering an area of 13,000 square kilome- Qinghai, Gansu, Nei Monggol, and Guangxi. 

ters. Shenfu had high-quality coal with low The small production offshore was from two 

ash, sulfur, and phosphorus content. Large OPerations in Bohai (Weizhou and Beibu) 

coal seams lie near the surface, facilitating and an operation at Wei in Nan Hai. Three 

extraction. A 169-kilometer-long railway oil-bearing structures were discovered in 

line was being constructed to link the mine the Gulf of Liaodong. Oil and gas discov- 

with Baotao, Nei Monggol. Upon comple- ©*!€5 were also made in Liaodong, at the 

tion in 1988, the railway would transport 10 mouth of the Pearl River, and in Bohai. A 

million tons of coal annually. Also under large, deep gasfield was discovered on the 
construction were auxiliary projects such as banks of the Huang He, and new gas re 
highways, bridges, and infrastructure for S¢TVeS Wel reported in eastern Sichuan. In 
housing, commercial facilities, and telecom- addition, fields with more than 175 billion 

munications. cubic feet of gas reserves have been discov- 

New coal mines under construction in ered in Yinggehai and in the Tarin Basin in 

China have a combined annual production Mining. vine s be eserves h. f 0 ra oes 

capacity of 140 million tons. In addition, 77 were esumate to be more than trillion 
state-owned coal mines were being modern- cubic feet. The production of natural gas in 

ized by upgrading production technology 1995 was expected to double the present 

and equipment. Large mines newly commis- output level. 

sioned and in full production included OL ete Tite tcs . . 

Zhencheng’ Shanxi fannue production a9 Where necesary, values Pave boon convert rom 

capacity of 4.0 mullion tons); Yangquan No. RMBS 72, USS 00 for 19 eT ‘S. dollars at the rate o 

2, Shanxi (4.4 million tons); Duerping, "Beijing Review (Beijing). ‘Communique on the Statistics 

Shanxi (3.0 million tons); and Nanshan, for Ags cio Economic Development. V. 31, No. 10, Mar. 

Heilongjiang, (2.4 million tons). «Economic Information & Agency (Hong Kong). Statisti- 

There were more than 60,000 local coal cal Yearbook of China 1986. Dec. 1986, 761 pp. 

mines, which accounted for more than 50% Republic of China Year Book 1987.00 1987, G46 pp. 
of the national output. In state-owned China Resources Advertising Co. Ltd. (Hong Kong). 
mines, 50% of the c oal was mined by Almanac. of ote . joe Economic Relations and 

machines in the large mines. The national weuane Jichun. The Rising of China's Nonferrous Met- 
° . ee . i ti t 

capacity for coal washing was minimal at @opBejings hme





The Mi t e Mineral Industry of 
C olombia 

By H. Robert Ensminger’ 

Colombia is richly endowed with energy since 1976 petroleum was a significant ex- 
resources, primarily coal, hydropower, nat- port of Colombia. : | 
ural gas, and petroleum. Recent develop- |= Despite Colombia’s reputation as one of 
ments have altered the country’s energy the best managed economies in Latin Amer- 

| trade balance from one of importation to ica, private foreign investors remained 
exportation. The dramatic increase of fossil- wary over investment risks, principally be- 

| fuel exports has been due largely to the cause of domestic violence. In the past 10 
emergence of coal as well as the resumption years, the largest foreign investments have 
of crude oil exports. The El Cerrejon coal been in petroleum, coal and nickel projects, 
operation has continued to show increased but these huge initial investments are un- 
production yearly since its inauguration in likely to be repeated in the near future. The 
1984. | Government attempted to promote interest 

The economy did well in 1987 with the in other sectors of the mineral industry and 
gross domestic product (GDP) reaching worked to improve trade and investment 
$34.5 billion? in terms of current prices. with the Asian-Pacific Basin. Closer trade | 
This represented a real growth of 6% versus ties with Japan have been discussed, and 

, the 5% growth of 1986. The inflation rate South Korean investment in the Conastil 
for 1987 was in excess of 20%, which was shipyard was on schedule. 

high for Colombia. Some foreign debt The Government made new moves in 
rescheduling operations occurred involving 1987 to greatly liberalize foreign investment 
banks and major companies such as Cerro’ regulations. Important steps were taken to 
Matoso S.A., the nickel mining company, lessen the state’s role as entrepreneur and 
and Cementos Samper S.A.; however, a to actively encourage more private invest- 

| wholesale rescheduling of external public ment. These steps included tax reforms, 
and private debt did not transpire. — especially incentives for investment in pe- 

Until recently, the nonenergy mineral troleum and mining, and the encourage- 
sector has not been an important segment ment of 100% foreign ownership in petro- 
of the economy, but the sharp rise in inter- chemicals. The Government officially began 
national nickel prices, in concert with a steps to make private the 16 industri- 

_ major revival in gold mining plus the devel- al firms in which the state has a share 
opment of other nonfuel mineral resources, through the Instituto de Fomento Industri- 
may cause this sector to become muchmore al (IFT). Foreign companies were encourag- 
important in the ensuing years. ed to apply for licenses to mine gold in the 

Columbia’s mineral export picture show- Guiania region as the Government became 
ed marked gains relative to the traditional interested in exploiting the potential of the 
coffee exports. The combined value of crude area. The Guainia gold region is in the 
and fuel oil exports doubled relative to eastern part of Colombia near the Brazilian 
those of 1986. The export of nonenergy and Venezuelan borders. 
minerals increased 37.3% over that of 1986. Empresa Colombiana de Petréleos (ECO- 
Exports other than coffee accounted for PETROL), the state oil company, initiated a 
60% of the total exports in 1987 com- 5-year exploration program that calls for 
pared with 40% in 1986. For the first time drilling 23 wildcat wells annually compared 

225
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with 4 or 5 wells per year in the recent past. the first time, plans were made to open 
Colombia also began adopting measures large tracts in the Pacific coast area, both 

with a view toward maintaining the explo- inland and offshore. | 
. ration rate of associated private companies. | 

7 PRODUCTION | | 

Production of crude petroleum in 1987 la attacks, but mainly to the cessation in 
increased by 27% over that of 1986. This midyear of the premium paid by the Central - 
large increase in production placed Colom- Bank for gold purchases. Consequently, the | 
bia fourth among the largest crude petrole- already rampant smuggling increased con- 
um producers in Latin America after Mexi- siderably and official production figures 
co, Venezuela, and Brazil. The large in- were in reality only figures for gold sold to 
crease in production has enabled Colombia the Central Bank. 
to increase dramatically its exports of petro- During the year, Carbones de Colombia 
leum. Colombia also increased its produc- S.A. (CARBOCOL) released ambitious plans | 
tion of coal by 38% over that of 1986. The to become the world’s largest steam coal 
production levels for coal were projected to. and specialized coal supplier to internation- 
reach 18.5 million tons for 1988 and 21.6 al markets by the year 2000. The new 
million tons for 1989. program involves the development of major, | 

Colombia, the ninth largest gold producer steam-coal surface mines. The five new : 
among the market economy countries and mines were to be near shipping routes on 
second largest in Latin America after Bra- the Caribbean coast and in a 400-square- 
zil, saw its gold production decrease by 51% kilometer zone around El Cerrejon in the 

: less than that of 1986, which was a record (Guajira. , , 

low. The decrease was due partly to guerril- 

| oo Table 1.—Colombia: Production of mineral commodities' 
(Metric tons unless otherwise specified) _ 

Commodity a 1988 1984 1985 1986 1987” 

Aluminum, bauxite ______._____________ 560 560 _- _ oe 
Copper, mine output, Cu content ___._._.______ 162 234 _- _- __ 
Gold ___________________ troy ounces__ 416,517 . 780,670 1,142,385  —- 1,285,878 858,468 
Iron and steel: 

Iron ore and concentrate ___ thousand tons__ 456 441 439 523 615 
Pig iron ___________________do____ 241 271 246 319 320 
Ferroalloys: Ferrosilicon® ~~... ~____ 1,200 1,200 1,200 1,200 1,200 
Steel, crude_________-_- _ thousand tons__ 482 499 570 607 615 
Semimanufactures, hot-rolled__ — — _ _do__ _— 374 412 468 512 © 268 

Mine output, Pb content ______________ 154 51 82 202 158 
Ni Refined (econdary)® _____...________ 3,000 3,000 3,000 4,000 4,000 

ickel: 

Mine output, Ni content ______________ 17,457 21,885 15,434 Fr €22,600 €25,200 
Ferronickel, Ni content_______________ 13,060 17,064 11,800 ©18,600 ©20,700 

Platinum-group metals____ ____ troy ounces__ 10,302 10,106 11,650 14,368 20,528 
Silver ___ 132,392 153,445 168,770 187,188 160,277 
Zinc, mine output, Zn content _____$_________ __ _- 2,000 6,000 __ 

INDUSTRIAL MINERALS | : 
Asbestos? ________.__.______________ 5,400 9,982 12,435 £13,000 ©13,000 
Barite_________ ee 3,839 3,340 5,050 4,198 4,189 
Cement, hydraulic________~— thousand tons__ 4,721 5,215 75,394 6,011 5,965 
Clays: Kaolin. = =) = _____ ‘1,010,548 938,307 1,041,151 —«-:1,155,267 —«:1, 221,000 
Diatomite® ________________________ 630 630 630 630 630 
Feldspar__________________________ 31,400 32,000 34,308 35,722 33,760 
Gypsum _______________ thousand tons__ 238 260 250 295 302 
Lime, hydrated and quicklime® ________do____ 1,300 1,300 1,300 1,300 1,300 
Magnesite®________ 1,600 1,600 1,600 314,936 15,000 
Nitrogen: N content of ammonia ___________ 101,900 93,700 99,400 £100,000 “100,000 
Phosphate rock... 5» 55 16,944 11,480 24,249 28,626 34,000 
Precious and semiprecious stones: Emerald‘ 

carats__ —-1,011,345 394,181 337,950 634,561 886,551 

See footnotes at end of table.
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| Table 1.—Colombia: Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Commodity | 1988 1984 1985 1986 1987 
em rrr rc A A 

INDUSTRIAL MINERALS —Continued . 

Salt: | 
Rock _____________ thousand tons__— 271 271 236 227 205 

| Marine____________________do____ 423 664 494 501 450 

Total __._____________-do____  . 694 985 730 128 655 
Sodium compounds, n.e.s.: Sodium carbonate_ — — — 118,290 -. 129,440 118,209 112,920 ©125,000 
Stone and sand: . 
Calcite______________--__ 6,454 4575  . 8,107 5,334 5,334 
Dolomite _______._-~—- thousand tons__ 12 15 15 14 33 
Limestone____________--.——-do___~_ 10,685 11,565 11,756 ©12,000 ©12,000 
Marble________________ 15,500 15,171 © 16,993 19,568 17,500 
Sand excluding metal-bearing___________ 507,000 521,578 511,587 516,215 602,400 

Sulfur: | } | 
Native (from ore)__.____________-___- 31,476 36,245 41,374 36,088 41,490 
Byproduct, from petroleum _____~------ 5,530 10,430 9,790 —s-_ ©10,000 ©11,000 

Total _._.___.__________-_--_- 37,006 46,675 51,164 £46,038 52,490 
Talc, soapstone, pyrophyllite _________-_-~- 6,639 6,785 8,611 9,013 11,927 

| MINERAL FUELS AND RELATED MATERIALS | 
Carbon black® _-__________.._______- —_ 18,000 18,000 18,000 18,000 18,000 

Coal: - | . 
Metallurgical. _______--— thousand tons__— / 593 603 618 630 T59 
Steam ____________________do.._. —_.. 4,460 6,034 9,088 11,540 18,835 

Total _________-__---_--do..-. 5,058.“ («C687 9,706 12,170 14,594 
Coke, all types®_________.._____-~-do__=_ 550 550 550 550 600 
Gas, natural: Gross _____—~— million cubic feet__ 184,950 182,100 182,700 ©185,000 ©190,000 

Natural gas liquids:° | . 
Propane _____— thousand 42-gallon barrels__ 2,800 2,840 2,840 2,840 2,900 
Butane____________________do____ 600 600 600 600 650 
Natural gasoline_____________-do____ 800 800 800 800 850 

Total __________________do____ 4,200 4,240 4,240 4,240 4,400 
Petroleum: 

Crude ____________________do____ 55,488 61,153 64,352 110,714 147,843 

Refinery products: . | 
Gasoline: 

Aviation _____________do____ 423 317 342 313 350 
_ Motor _____________--do____ 21,152 22,916 21,482 24,589 £26,000 

Jet fuel___§_§__-__________-do___- 4,140 3,487 . 3,651 3,829 ©4,000 
'Kerosene______._._______--do___- 2,246 2,017 2,156 2,147 ©2150 
Distillate fuel oil ______.-_--do___~ 10,367 10,507 11,150 11,152 11,200 
Residual fuel oil ____-______do____ 20,257 20,027 19,825 21,017 £22,000 

Lubricants’ woo a sy do____ 657 657 657 7130 750 
iquefied petroleum gas (propane . 

do___— 3,388 3,641 3,702 2,782 ©2800 
Asphalt and bitumen ________do____ 981 967 926 973 ©1,000 
Refinery fuel and losses and unspecified 
products_______________do.___ 1,188 1,208 1,029 1,915 2,100 

Total _______________do___- 64,749 65,744 64,870 69,447 72,350 
nn 

®Estimated. Preliminary. "Revised. 
1Table includes data available through Aug. 1988. 
2Startup of open pit asbestos mine was in 1981. 
SReported figure. 
“Based on registered exports by the Banco de la Republica. 

TRADE 

The total value of exports in 1987 was In 1986, Colombia exported crude petrole- 
$5.1 billion, about the same level as that of um for the first time since 1975. In 1987, the 

1986. Coffee exports decreased by 39%, crude petroleum exports exceeded the 1986 
fossil fuel exports increased 95%, and non- total of 31.3 million barrels by 60%. Colom- 
traditional exports increased 19%. Fossil bia’s total petroleum product exports, which 
fuels composed 31.7% of the total exports included primarily residual fuel oil and 
for 1987 while “new exports” made up 33%. other refined petroleum products, were esti- 
Non-fossil-fuel mineral exports increased mated at approximately $476 million. 
37.3% in 1987. Exports of coal increased from $224 mil-
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lion in 1986 to $269 million in 1987. Practi- The six mineral-related items listed below 
| cally all of the exported coal came from the represent 35% of all exports in 1987, com- 

Cerrejon Norte Mine. CARBOCOL exported pared with a 12% share in 1982 when crude 
4.6 million tons and International Colombia oil exports were not included. The values of 
Resources Corp. (INTERCOR), a subsidiary the mineral-related items were as follows, 
of Exxon Corp., 3.7 million tons. Europe in million dollars: 
received 81% of the coal exports, the West- | 
ern Hemisphere 12%, and the Far East the Samedi hI dee eT 
remainder. Colombia’s steam coal exports "sy rr’ Or rr OO 
will reach approximately 8% of the total Crude oil _______ __ __ 820 ~— 884 

| world trade market by the end of the 1980’s. Fueloil-------- 444 407, 2840 476 
oy : Coal _______-__ 59 151 224 269 

Colombia's total coal exports were projected ferronickel ______ gil 53 63 70 
Whi id- ’ Cement ________ 38 46 43 48 to reach 21 million tons by the mid 1990 s. hoe tnhis 7222 3 OBA Nn 

Emerald exports valued at $47 million } — 
; : i Total _______ 653 682 968 1,794 increased by 38% over that of 1986, while Totelexporia._ (8.46) 8.768 «(5,008 «5058 

cement exports increased by 12% to $48 : 
million. | a ' PPreliminary. 

| Table 2.—Colombia: Exports of mineral commodities! | 
| ; (Metric tons unless otherwise specified) 

. | . Destinations, 1985 . | 

Commodi 1984 1985 : 
amoety United ~ Other (principal) 

METALS | 

Aluminum: 
Oxides and hydroxides _._______ -- 6 -- All to Venezuela. 
Metal including alloys: 

Scrap _-_.--2 . 64 82 82 . 
Semimanufactures ______—=__ 49 42 _- Ecuador 24; Panama 15; Vene 

. zuela 2. 
Copper: : 

e and concentrate. _§_§_______ 894 300 -- All to Japan. 
Metal including alloys, semimanu- . 

factures ___ 2 6 6 _— Panama 3; Venezuela 3. 
Iron and steel: Metal: 

Pig iron, cast iron, related materials — 1 1 __ All to Guatemala. 
Ferroalloys __._____________ 33,938 28,548 1,395 Netherlands 19,952; France . 

Semimanufactures: a | 
Bars, rods, angles, shapes, sections _ 116 730 _- All to Venezuela. 
Universals, plates, sheets ___ __ - 150 20 20 
Hoop and strip____________ 18 20 _- All to Panama. 
Wire. _§_§__=_____ 19 122 __ Venezuela 73; Peru 32, Domini- 

can Republic 14. 
Tubes, pipes, fittings __._ ____ 726 199 70 Panama 75; Haiti 36. 
Castings and forgings, rough __ _ 212 332 __ Venezuela 331; Ecuador 1. 

Ore and concentrate___________ 620 198 _- All to Belgium-Luxembourg. 
_ Metal including alloys, semimanu- 

factures _____ 2 -- 
Nickel: 
Metal including alloys, semimanu- 

factures _.__§_______________ 1 475 -- All to Japan. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
Si1 value, thousands_ _ $8,930 $11,625 $11,625 

ver: 
Ore and concentrate? _____do____ $341 $217 _. All to Sweden. 
Metal including alloys, unwrought 
and partly wrought _____do____ $488 $518 $80 Panama $438. 

Tin: Metal including alloys: 
Scrap_._ ~~~ __ 2 _- 
Semimanufactures 

value, thousands_ _ _- $12 $12 
Zinc: Oxides. ~~. 105 46 -- Guatemala 36; Costa Rica 5; 

Honduras 5. 
Other: Oxides and hydroxides _______ 22 13 _- All to Venezuela. 

INDUSTRIAL MI ..ERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 6 

ete __-________---~______- -_- 
Grinding and polishing wheels and 

stones ___.— value, thousands__ $23 $4 _- Ecuador $2; Costa Rica $1; 
Guatemala $1. 

See footnotes at end of table.
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Table 2.—Colombia: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

wn EEE > >= 
Destinations, 1985 

Commodity 1984 1985 : _ 
United Other (principal) _ 

INDUSTRIAL MINERALS —Continued | - 

Cement_______-_--_-----~--~-- 645,250 849,974 642,699 Haiti 72,777; Suriname 56,802. 

Chalk. ___~_--~--~-------+-+ 504 153 20 Ecuador 61; Trinidad and — 
Tobago 54. 

Clays, crude_—.__.-_-_---------- 84 1,586 _— Venezuela 1,086; Ecuador 500. 

Diamond: Gem, not set or strung 
value, thousands_ — -- $29 $3 Japan $26. 

Feldspar, fluorspar, related materials — —_. -- 10 _. _ All to Venezuela. 

Fertilizer materials: Manufactured: 
Ammonia __~.~-—_~--~-~----~- 12,970 15,028 3,519 France 5,011; Belgium-Luxem 

bourg 3,998. 

Nitrogenous________.-~--~-- -— 35 _— All to Ecuador. 

Unspecified and mixed ____----- 36 31,696 _. Venezuela 23,110; El Salvador 
8,549; Ecuador 37. 

Gypsum and plaster —————~-~--~~~ 76 61 _- All to Ecuador. 

agnesite, crude________-__-~—-- 21 _- 
Precious and semiprecious stones other 

than diamond: Natural 
value, thousands_ — $24,783 $25,194 $2,192 Japan $22,072; Switzerland $724. 

Salt and brine. _____--~-------- -- 316 _.  AlltoJapan. 

Sodium compounds, n.e.s.: 
Carbonate, manufactured_—__— ~~~ ~- 50 _- 
Sulfate, manufactured _____-~-~-~- - §47 450 _- Guatemala 402; Brazil 27; Vene- 

zue . 

Stone, sand and gravel: Sand other than 
metal-bearing ___-__-----—---- 125 113 _. All to Ecuador. | 

Sulfur: | 
Elemental, crude including native and 

byproduct ________~------- 3,418 1,370 -- Ecuador 1,233; Panama 105; 
Guatemala 32. 

~ Sulfuric acid. __.____-------- 1,050 _- 

pale, steatite, soapstone, pyrophyllite _ — 240 304 _— All to Venezuela. 

er: : 
Crude________---~-------- 765 604 __ All to Ecuador. . 

Slag and dross, not metal-bearing — — — -- 19 _- All to Venezuela. 

MINERAL FUELS AND RELATED 
, 

MATERIALS 

Asphalt and bitumen, natural _ — ~~ ~~ — 63 63 ~- Allto Ecuador. _ 

Carbon black ____.___.-------- 3,887 3,345 _. Ecuador 2,561; Chile 784. 

Coal: All grades excluding briquets — — — — 721,242 3,165,689 577,313 Netherlands 465,789; Finland 

Coke and semicoke..______------- . 55,068 34,357 _. Venezuela 23,190; Cuba 7,186; 
Netherlands 2,000. 

Petroleum refinery products: 
Gasoline, motor_ _42-gallon barrels_ — 2,159 731 NA Guatemala 9; unspecified 722. 

Mineral jelly and wax _ - ___do_ ~~~ _- 11,679 9,594 Netherlands 1,598; Italy 480. 

Kerosene and jet fuel __——_do____ 756,222 971,238 NA NA. 

Distillate fuel oil _..__.___do___~ 37,509 27,900 NA NA. 

Lubricants. _____.—..——do___~_ 602 2,863 _— Nicaragua 2,233; Peru 294; 
Ecuador 175. 

Residual fuel oil 
thousand 42-gallon barrels_ — 16,515 18,548 9,891 Netherlands Antilles 3,103; 

Bahamas 1,701. 

Bitumen and other residues 
42-gallon barrels_ _ _- 34,106 34,106 

Bituminous mixtures __———do___—_ 30 242 -— Ecuador 176; Panama 48; Guate- 
mala 12. 

a 

NA Not available. 
1Table prepared by H. D. Willis. 
2May include other precious metals.
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Table 3.—Colombia: Imports of mineral commodities! 

(Metric tons unless otherwise specified) 

eee 
Sources, 1985 

Commodity 1984 1985 : _ 
Gnited Other (principal) 

eee 

Alkali and rare-earth metals____§_§_§ __ 5 5 5 
Aluminum: 

Ore and concentrate___________ 4,067 8,738 8,343 West Germany 199; Brazil 114. ; 
Oxides and hydroxides ______§__ _ 4,426 3,607 37 West Germany 2,970; United King- 

dom 418; Canada182._ 
. Metal including alloys: 

Unwrought_ ~~ _~~§_~_§__~_ 17,977 11,670 94 Venezuela 5,457; Yugoslavia 3,066; 
Canada 2,196. 

Semimanufactures_________ 6,639 5,522 1,981 Venezuela 2,585; Ecuador 361. 
Chromium: Oxides and hydroxides __ __ 72 161 102 West Germany 41; Spain 8. 
Cobalt: Oxides and hydroxides_______ 5 4 4 
Copper: Metal including alloys: ; 

Unwrought _. ~~ 5 2,643 2,414 34 Peru 1,981; Belgium-Luxembourg 

Semimanufactures______§__ 13,628 16,349 326 Chile 7,184; Belgium-Luxembourg 
2,696; Mexico 1,195. 

Iron and steel: . . 
Iron ore and concentrate excluding 
Maoeted pyrite _.___________ 121 392 92 Peru 200; France 98. 

etal: 
Scrap _-_~_~_____ 43,587 58,094 33,462 Netherlands Antilles 17,002; Panama 

Pig iron, cast iron, related materi- 
als LL 12,206 1,515 184 Brazil 1,296; West Germany 33. 

Ferroalloys: .. 
Ferromanganese______ __ 8,009 4,982 107 Brazil 4,083; Mexico 653. 
Unspecified. _.________ . 3,703 4,475 109 Brazil 1,939; Chile 1,618; Mexico 619. 

Steel, primary forms ________ 27,457 16,748 6,161 Venezuela 5,193; Japan 2,503. 
Semimanufactures: 

Bars,rods,angles,shapes, sec- 
tions. $$ ~~~ 62,736 35,357 1,498 Japan 10,430; France 6,960; United 

| Kingdom 4,863. 
Universals, plates, sheets __ 304,985 284,031 7,961 Japan 176,276; France 15,870; West 

Germany 15,433. 
Hoop and strip_._~______ 6,559 6,059 256 United Kingdom 3,475; Japan 1,222; 

France 457. 
Rails and accessories ___ _ _ 3,312 678 83 Poland 408; United Kingdom 160. 
Wire __ ~~ ___________ 3,583 3,610 115 _—sCwBrazil 1,015; United Kingdom 767; 

Belgium-Luxembourg 677. 
Tubes, pipes, fittings _____ 126,670 269,540 22,680 Japan 156,119; West Germany 35,177. 
Castings and forgings, rough 752 555 33 Spain 208; Peru 204; Belgium- 

Luxembourg 82. 
Lead: 

Oxides __-_____§_§_ 1,564 1,403 1 Peru 1,267; Mexico 135. 
Metal including alloys: 

Unwrought___§ ~~~ 5 618 797 _- Peru 657; Mexico 90; Denmark 50. 
Semimanufactures _________ 17 22 3 United Kingdom 10; West Germany 

Magnesium: Metal including alloys: 
Unwrought ________________ 34 64 51 Norway 10; West Germany 3. 
Semimanufactures____________ 32 49 49 

Manganese: 
Ore and concentrate, metallurgical- 
grade_______§_ 3,397 2,303 — Mexico 2,300, Netherlands 3. 

Oxides _-___§ > 763 651 5 Brazil 525; Spain 68; Japan 32. 
Mercury ________ 76-pound flasks__ 928 1,102 638 Spain 203; West Germany 87. 
Molybdenum: Metal including alloys, all 

forms ______________ 1 14 12 Sweden 1. 
Nickel: 

Ore and concentrate __________ 14 _- 
Metal including alloys: 

Scrap _____________ 10 5 _- All from Canada. 
Unwrought______________ 309 149 36 Canada 98; Finland 6. 
Semimanufactures_________ 148 177 58 Canada 50; France 33. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

value, thousands_ _ $37 $45 $4 West Germany $25; Netherlands $14. 
Silver: Metal including alloys, unwrought 

and partly wrought _______do____ $27 $82 $43 Canada $23; Italy $12. 
Tin: Metal including alloys: 

Unwrought ________________ 299 319 ~~ Mainly from Bolivia. 
_ Semimanufactures____________ 64 8 2 Bolivia 5; West Germany 1. 

Titanium: Oxides___§_$§_§_~§________ 344 506 177 West Germany 159; United Kingdom 
97. 

Tungsten: Metal including alloys, all 
forms ~_____~______________ 1 -- 

See footnote at end of table.
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Table 3.—Colombia: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Sources, 1985 

Commodi 1984 1985 . 
v United Other (principal) 

METALS —Continued 

Uranium and thorium: Metal including 
Zi alloys, allforms — value, thousands. _ $20 $8 $8 
inc: . 

Oxides ________-~--~-_----~- 50 64 4 Peru 41; West Germany 19. 
Metal including alloys: 

Unwrought_____~_.~.~_____ 15,698 14,945 139 Peru 13,987; Canada 385; Mexico 349. 
Oth Semimanufactures _________ 168 244 138 Norway 53; Costa Rica 23. 

er: | 
Ores and concentrates_.________ 450 496 22 United Kingdom 315; Netherlands 

Oxides and hydroxides _________ 130 103 47 West Germany 45; Italy 10. 
Base metals including alloys, all forms 66 119 46 Brazil 22; Bolivia 21. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

etc __-_ ~~ 198 229 =. 201 West Germany 10; Switzerland 8. 
Artificial: 

Corundum ______________ 984 982 22 Brazil 860; West Germany 58; Italy 

Silicon carbide... _- (7) -- 
Grinding and polishing wheels and 

stones ____.___~__--_-_-_- 20 30 19 Italy 7; West Germany 3. 
Asbestos, crude ______________-- 11,970 14,283 232 Canada 13,001; Italy 990. 
Barite and witherite_____________ 47 9,020 5,020 Peru 4,000. 
Boron materials: 

Crude natural borates... __ 1,472 1,860 84 Peru 1,774; West Germany 2. 
Oxides and acids __..§______.__~-- 424 444 233 Peru 151; West Germany 27. 

Cement___ ~~. --_______---_-- 4851 1,227 © 626 . France 534; Italy 51. 
Chalk. ~~ LLL 195 537 5 Switzerland 471; United Kingdom 60. 
Clays, crude_____—____________ 16,032 24,681 18,861 Argentina 5,117; Peru 574. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $6 $66 $66 

Industrial stones ________do____ $2 _- 
Diatomite and other infusorial earth _ _ _ 561 1,025 604 Mexico 419; United Kingdom 2. 
Feldspar, fluorspar, related materials _ _ 374 330 270 United Kingdom 21; Netherlands 20. 
Fertilizer materials: Manufactured: 

Ammonia ______~_ ~~ 10,588 18,069 1 Venezuela 18,040; West Germany 27. 
Nitrogenous___.__.________- 212,591 256,492 105,120 Venezuela 60,937; Cayman Islands 

Phosphatic __...§_~§_§_________ 12,112 13,887 13,837 
Potassic ~~~ 164,963 173,810 74,663 East Germany 58,342; Spain 28,188. 
Unspecified and mixed _________ 125,350 147,791 147,096 West Germany 303; Belgium-Luxem- 

urg 252. 
Graphite, natural ______________ 36 369 47 Canada 301; West Germany 16. 
Gypsum and plaster ____________ _ 26,554 62,057 263 Jamaica 46,863; Spain 14,907. 

agnesite, crude___________.____ 736 1,402 37 Canada 551; Austria 483; West Ger- 
many 181. 

Mica: 
Crude including splittings and waste _ 150 117 88 France 26; Switzerland 1. 
Worked including agglomerated split- 

tings _____-______-__--_- 41 8 1 Spain 6; unspecified 1. 
Nitrates, crude ________________ _— 30 __ All from Netherlands. 
Phosphates, crude ___________--_ 37,425 40,608 40,608 
Pigments, mineral: Iron oxides and 

hydroxides, processed__________— 1,467 2,110 58 West Germany 1,763; Mexico 86; Ar- 
gentina 71. 

Precious and semiprecious stones other 
than diamond: 
Natural ____-— value, thousands_ _ $5 $16 $15 Denmark $1. 
Synthetic _________---~do___~ _- $2 $1 West Germany $1. 

Salt and brine_______-_--~_-~_~- 73 196 61 West Germany 73; Ecuador 62. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured_____—__~_ 12 6,498 6,486 West Germany 7; Belgium-Luxem- 
urg 5. 

Sulfate, manufactured ________~_ 12,289 10,709 141 Mexico 6,381; Finland 3,060; West 
Germany 493. 

See footnotes at end of table.
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Table 3.—Colombia: Imports of mineral commodities: —Continued 

| — (Metric tons unless otherwise specified) . Se 

oo . Sources, 1985 ) 

Commodit: 1984 1985 © : 
| . y United Other (principal) 

_ INDUSTRIAL MINERALS —Continued | a 

Stone, sand and gravel: a 

Dimension stone: _ . . 

' Crude and partly worked _____ 3,213 2,531 1 Peru 2,422; West Germany 46; Swit- 
zerland 32. 

‘Worked ~~ - 149 30 _— All from Italy. 
- Dolomite, chiefly refractory-grade —_ 8,360 5,403 2,459 Belgium-Luxembourg 2,494; West 

Gravel and crushed rock ________ 1,968 1,800 46 Venezuela 1.667; United Kingdom 65. 
Limestone other than dimension 

value, thousands_ — _- $1 $1 . . 
Quartz and quartzite____._______ @) 58 _— All from Japan. 

5 Sand other than metal-bearing __ ~~ 1,775 2,201 1,023 Brazil 1,178. - 

~~ Elemental: — 
_ Crude inchuding native and a 

byproduct wee 38,002 20,366 20,366 , 
Colloidal, precipitated, sublimed _ 186 222 222 - 

Sulfuric acid______.._..____ 22 64 24 West Germany 31; France 6. 
Talc, steatite, soapstone, pyrophyllite — — 1,618 2,313 1,723 _— Italy 409; West Germany 90. 

» Other: Crude __-____~_~_______-- 10,557 7,022 3,733 Mexico 1,789; United Kingdom 1,047. 

Asphalt and bitumen, natural _ __ ____— 83 136 136 
Carbon black ___-_______-_____ 835 1,863 449 Venezuela 1,098; West Germany 286. 

~ Lignite including briquets oe 60 110 ~=:110 
' All grades excluding briquets —— ~~ — 7 10 —_— ._ All from France. 

Coke and semicoke... .._.______ 2 _— 
. Petroleum: 

Crude_ thousand 42-gallon barrels_ _ 10,464 7,066 _— Venezuela 5,427; Ecuador 1,317; 
Panama 322. 

_ Refinery products: 
Liquefied petroleum gas 

42-gallon barrels_ — 139 70 __ All from France. 
Gasoline, motor 

thousand 42-gallon barrels_ _ 5,647 9,348 2,490 ~ Mexico 3,007; Peru 1,326. 
- Mineral jelly and wax , 

42-gallon barrels. _ ____—_—— _ . 150,561 9,963 2,652 United Kingdom 3,290; Netherlands 

| Kerosene and jet fuel_ __do____ 124 168 124 West Germany 39. 
Lubricants __ .._..__do____ 163,891 246,743 100,464 Venezuela 77 ,0382; Netherlands Antil- 

es 9 . 

Bitumen and other residues . 
do____ 5,018 2,382 18 Venezuela 2,364. 

Bituminous mixtures_ — —do_ _—_ 491 291 164 Venezuela 97; United Kingdom 30. 
Petroleum coke _____——do____ 1,254 919 919 

1Table prepared by H. D. Willis. 
_ 2Revised to zero. : 

SLeas than 1/2 unit. \. 

COMMODITY REVIEW 

METALS to be 1 million tons of 4.7% copper. 
c Devel . Gold.—In 1987, Colombia was the ninth 

Copper.—Development work began in Jargest gold producer in the market econo- 
midyear on the El Lobre deposit near Me- my countries and ranked second to Brazil in 
dellin where Minas El Lobre is involved ina [Latin America; however, the official regis- 
joint venture with the Japanese companies tered production was 48,200 troy ounces 
Nittetsu Mining and C. Itoh. In 1987, con- below the figure for 1986. More than 80% of 
struction was to begin on a $20 million the gold produced in 1987 came from small- 
mining and milling facility with an annual scale alluvial workings in the Departments 
capacity of 96,000 tons of copper concen- of Tolima, Caldas, Antioquia, and Chocé, all 
trate. The project is scheduled to supply to the west of the Andean Divide. Seventy- 
14,000 tons per year to Nittetsu by mid- four percent of production came from the 
1989. At midyear, reserves were estimated Department of Antioquia and 8% from
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Chocé. Small- and medium-size mines con- Iron and Steel.—In 1987, in excess of 
tributed 94% of the gold produced. Approx- 500,000 tons of iron ore was mined in 
imately 60% of the total production came Colombia, of which the preponderance was 
from alluvial deposits. In 1987, the large- produced from the Paz del Rio deposit in the 
scale gold-mining enterprises produced eastern Andes region. The Cerro Matoso 
approximately 6% of the total gold produc- area contains 17 million tons of reserves, 
tion. Of special significance: is that there .which ECOMINAS plans to exploit in the 
were only three large-scale gold-mining en- nearfuture. — | 
terprises operating in 1986. During the The private financial group Ingenio Ma- 
year, the Instituto Nacional de Investiga- yaguez of Valle del Cauca, owns the four 
ciones Geolégico-Mineras INGEOMINAS) _ largest semi-integrated steel companies in | 
and Empresa Colombiana de Minas (ECO- | Colombia. It continued to expand and mod- 

MINAS) carried out geological surveys of ernize its steelmaking facilities, thereby 
potential gold-producing areas. improving its operating efficiency substan- 

In 1987, the Government created Socie- tially. 
dad Minera del Guainia (SMG) to explore §_ Nickel.—Initial production began at Cer- 
and develop the newly discovered and po- ro Matoso in 1982 but has been dogged ever 
tentially rich Guainia Goldfield in the far since by technical difficulties, high costs, 
eastern region of Colombia bordering Bra- and for the most part, the low price of 
zil. The SMG was established with an initial nickel. By January 1987, total losses exceed- 
capitalization of approximately $18 million. ed $265 million. However, the problems | 
ECOMINAS contributed 50% (in the nota- appeared to have been largely overcome 
tional form of a value attributed to the gold- during the year. Early in 1987 the Govern- 
containing area that ECOMINAS controls), ment announced that it would assume the 
and 50% was contributed in cash by the Company's debts, and Cerro Matoso under- 
state oil company, ECOPETROL, to pay for Went a financial overhaul. In conjunction 

exploration, salaries, and other operating With buoyant nickel prices, the operation 
costs. looked more viable at yearend as mine 

Foreign companies have shown consider- Production reached an estimated 25,000 
able interest in the Guainia Goldfield,anda tons, and ferronickel export earnings rose 
number of their representat*es have made $70 million. . 7 . 
long hel copter flights to in’ act the region. § Other Metals.—Silver and platinum were 
When the results of the g Jlogical studies produced in small quantities in 1987. Green- 

have been published, licens 2s will be offered Stone Resources of Canada, which operates 
covering a two-stage development scheme. the Oronorte gold-silver project, conducted 
The first stage is to be a short period of feasibility studies on some of the 12 claims 

more detailed exploration by the private it owns in the Department of Antioquia. 
companies, while the second stage will be _ Bauxite deposits containing an estimated 
for a full-production license, probably for a 2/2 million tors of reserves were investi- | 
minimum period of 20 years. gated in 1987. These deposits were found in 

Two general categories of gold deposits the Departments of Antioquia, Cauca, Meta, 

occur in Colombia: gold in veins (lodes) and Norte de Santander, Santander, and Valle 
gold in alluvial placers. In addition, there del Cauca. 
are some less significant deposits of dissemi- | | 
nated gold. The principal regions for lode INDUSTRIAL MINERALS 
deposits are the central and western chains —_—In 1987, Colombia produced a wide range 
of the Andean Cordillera, a small area in of industrial minerals including barite, 
the eastern chain (Santander), and the Sier- clays, dolomite, feldspar, gypsum, lime- 
ra Nevada. The alluvial deposits primarily stone, magnesite, mica, phosphate rock, . 
occur along the tributaries of the San Juan salt, sulfur, and talc. In the Pesca area of 
and Atrato Rivers, the western tributaries Boyaca, a phosphate rock deposit contain- 
of the Magdalena River (Departments of ing an estimated 10 million tons of reserves 
Tolima and Huila), the river systems of the were under investigation. Additional depos- 
southwestern Pacific region, and the tribu- its containing an estimated 14 million tons 
taries of the Lower Cauca and Nechi Rivers. of phosphate rock reserves were also being 
Two new areas of great potential for alluvi- studied. 
al gold, and possibly vein gold, are the In 1987, approximately 887,000 carats of 
Guainia and Traira Rivers in the Orinoco emerald was mined in Colombia. This was 
and Amazon regions of eastern Colombia. the highest annual total mined since 1983,
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and exceeded the 1986 total by 40%. Europe and Asia. In addition, CARBOCOL | 

: _ attempted to interest the Japanese stock 

MINERAL FUELS . market in a special issue of “debt bonds” 

Coal.—Colombia’s potential coal reserves sae fore von dot banks into refinancing its _ 

of about 40 billion tons are the largest in a . 
Latin America (approximately 38% of the CARBOCOL sold 120,000 tons to Taipow- 
regional total), despite the fact that only 7 ‘& of Taiwan at y earend but had to postpone 
of the 35 coal basins have been surveyed delivery as it was “sold out” of exporting 
adequately. Recent major investments have Ol until April 1988. In September, the 
boosted Colombia into the league of large Company stated that it had already sold all 

exporters with total coal export revenues of its 1987 production of 8.8 million tons 

reaching a record high of $269 million in from Cerrejon.— Se 
1987, compared with only $17 million earn. | CARBOCOL’s plan to reopen the El 

ed in 1982. The preponderance of the coal Cerrejon Central Zone Mine, closed since 
deposits occur in the northwestern moun- 1984 because of continuing losses in its 
tain chains, but there are significant depos- previous 2 years of operation, did not come ~ 
its in the Atlantic coastal plain and an to fruition during the year. = ©— 

additional large deposit in the Llanos Orien- During the year, CARBOCOL unveiled | 

tales region. Of the surveyed deposits, 65% ambitious plans. A new program involves 
was composed of steam coal, 5% was coking the development of major, steam-coal sur- 

: coal, and 30% remained unclassified. Coal face mines. Of the five new projects, the | 

production rose by 20% in 1987, with El most advanced of these projects was La 
Cerrején Norte accounting for most of the Loma in the Department of Cesar. With an 

increase. The vast El Cerrejon coal deposit initial capacity of 6 million tons per year, _ 

on the La Guajira Peninsula, Department of possibly being increased to 10 million tons 
La Guajira, contains 14% of Colombia S per year after 1997,La Loma wouldexport4 
known coal reserves and comprises the to 6 million tons per year to the United © 

North, Central, and South Zones. El Cer- States via the port of Santa Marta in the 

rejon Norte, developed by CARBOCOL and Department of Magdalena. Other projects 
: INTERCOR since 1976, has become the in the new program were El Descanso near 

largest surface coal mine in the world. El jy. Loma; San Luis, in the Department of 

Cerrején Norte, containing in excess of 3 Gantander- Alto San Jorge and Montelibano 
billion tons of high-quality, noncoking, bitu- i, the Department of Cordoba: and La 

weet rit in 1885, mn PEE ee etion cad cf 228ua Coalfield in the Department of Cesar. 
schedule. ? ee ong La J. aque, an’ La roma, a 

Because of cash-flow problems, CARBO- ee oo eee eee oe 
COL was forced early in 1987 to offer a 49% One te coast, make voompia pen 

share in its holdings in El Cerrej6n Norte to | y vii ° f eel s a he oa t dee ae, 
a consortium of Japanese companies, head- Colomni 1ers 0 oduc i over tne ted ecade. 

ed by Japan Coal Development Co. Ltd. omb1a S$. Production 18 Projects to reach 

However, at yearend it was reported that 21 million tons annually by the mid-1990's. 
CARBOCOL was nearing an agreement Natural Gas.—Plans to increase Guajira 
with ECOPETROL to take a 24.5% stake in production were announced early in 1987. A 

the project—a politically acceptable solu- 1,000-kilometer pipeline was planned to 
tion to CARBOCOL/’s financial problems. link this producing area with major popula- . 
Compared with Polish, Australian, and tion centers. The Minister of Mines and 

United States coal producers, CARBOCOL Energy announced that about 65 wildcat 
remains one of the few coal producers Wells would be drilled in 1988. Two wells 

opening new mines, increasing production, would be drilled offshore and seven or eight 

and selling its output at realistic prices. The would be drilled in promising gas areas. 
company planned to increase E] Cerrején More than 67% of Colombia’s 113 billion 
Norte output to 12 million tons in 1988. cubic meters (4 trillion cubic feet) of natural 

In 1987, Colombia exported coal to 24 gas reserves were in the northern portion of 

countries and opened new markets in Ar- the Department of Guajira, but some re- 
gentina, Brazil, Greece, Hong Kong, the serves exist in the Departments of Magdale- 

Republic of Korea, Morocco, Portugal, and naand Meta. 
the United Kingdom. Denmark and France Petroleum.—Crude petroleum production 
were Colombia’s largest customers. Cerre- increased from an average of 302,139 bar- 
jon coal washed in Belgium in 1986 yielded _rels per day in 1986 to an average of 405,050 
0.7% ash, which aroused great interest in barrels per day in 1987. A production level
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of 461,080 barrels per day was projected for Cravo Norte-Covefias pipeline to expand its 
1988. It was reported that Colombia has an transport capacity to 300,000 barrels per 

| estimated 2.5-billion-barrel reserve of petro- day from 200,000 barrels per day. Work was 
leum comprising 1.3 billion barrels of prov- also under way on a 100,000-barrel-per-day 
en reserves and 1.2 billion barrels of in- pipeline due for completion in mid-1988, 
ferred reserves. If no new fields were discov- Which will carry crude oil from the eastern 
ered, Colombia’s production potential would Plains Casanare and Apiay structures to the 
decline between 25% and 50% by the year Barrancabermeja refinery. yo. | 

| 2000. . Increased production from Colombia’s oil- 

Cravo Norte in the Llanos Basin princi. elds has brought renowod, plans for new 
pally the Cafio Limon Field, was developed 7 ammacional 8.A. (BRASPETRO) of Brazil 

| with recordbreaking speed since its discov- , . 
. — 44: and Petréleos Mexicanos (PEMEX) have 

ery in 1983. This included the drilling of h . . 
than 40 development wells, each to a shown an interest. Colombia has four oper- , 

more P . eae ating refineries having a total charge capac- 
depth in excess of 2,740 meters, in addition it f 226.000 b 1 d f d . . . yo , arrels per day of crude 
to the laying of an 800-kilometer, 24-inch etroleum. The Barracabermeja refinery, 
pipeline capable of transporting 200,000 Santander, and the Cartagena facility, Boli- 
barrels per day. The new Caribbean ship- yar, produced 90% of the total output, while 
ping terminal of Covefias was also establish- Orito, Putumayo, and Tibu, Norte de San- 

ed. Cravo Norte has recoverable reserves of tander, accounted for the remainder. The 
excellent light crude (29.5 API) low in sul- planned construction of a new refinery in 

fur. Occidental Petroleum Corp. and Shell the Magdalena River Valley would elimi- 

International are the joint partners un- nate 15,000 barrels per day of gasoline 
der a 20-year-association contract with imports; the two-phase construction would 
ECOPETROL. | establish capacity of 60,000 barrels per day | 

Electric power is the key element in the by 1993 and an additional 40,000 barrels per 
supergiant Cafio Limon oilfield develop- day thereafter. 
ment. Production and transportation of the 
crude petroleum depends on a major power- NONMINERAL ENERGY SOURCE 

generating and distribution system. The Hydroelectric plants accounted for more 7 
largely British-built and operated central than 70% of the 6,000 megawatts of in- 
powerplant was begun in 1987. Petroleum talled generating capacity in Colombia. | 
produced from the nearby production facili- Ambitious plans to more than double this : 

ty is the prime source of fuel. Distribution capacity by 1997 were scaled down because | 
lines to carry Cafio Limén power to the of the high cost and a surplus of generating | 
main townships of the region were being capacity. Three new projects added approx- 
installed, and by late 1989, the 230-kilovolt imately 810 megawatts to the total national 
national grid is scheduled for connection to capacity in 1987. 
Cano Limon. —_—______ 

Several oil pipeline projects have been :Physical scientist, Division of! Intemational Minerals. | 
initiated to enable Colombia to meet its ere necessary, values have been conve m 
export targets. Work was begun on the Of algae SSL 06 for 1987. dollars at the average rate





The Miner t e Mineral Industry of 
Cyprus 

By Thomas O. Glover! 

The mining and processing of 14 miner- deficit of $57 million compared with a $44 
als, important to the economy of Cyprus in million deficit in 1986. 
past years, remained virtually at the same Cyprus remained divided for the 14th 
level as in 1986. The value of minerals consecutive year with the Turkish Cypriots 
produced in 1987 rose a modest 4% over controlling the northern two-fifths and the 
that produced in 1986. The industry contin- Greek Cypriots controlling the southern 
ued to suffer from the depletion of known _ three-fifths. Negotiations were undertaken 
mineral reserves and the lack of new re-_ to resolve the partition; however, no posi- 
serves. tive results were apparent. Presidential 

The Cypriot gross national product (GNP) elections were scheduled for the southern 
in 1987 was $3.8 billion,?) showing a very sector in early 1988. Only the southern 
healthy growth rate. However, the average sector was considered in this chapter be- 
inflation rate of 2.8% was more than twice cause there was little, if any, mineral pro- 
the 1986 rate and the trade balance with duction in the northern sector. | 
the United States showed an increased | 

PRODUCTION AND TRADE 

The production of minerals in Cyprus bodies were discovered. The Government 
during 1987 registered gains for asbestos conducted its exploratory program for me- 
fiber, bentonite, industrial clays, crude gyp-_tallic and industrial minerals through its 
sum, pyrites, and umber, ranging from 25% Geological Survey. The metallic minerals 
to 61% when compared with the 1986 pro- program concentrated on geological and 
duction. The production of cement copper geophysical exploration for massive sulfides 
and celestite declined by 81% and 15%, in the Agia Marina-Vezakia, Mandres, and 
respectively, when compared with the 1986 Stavrovouni-Menoyia areas, and started a 
production. Unit prices for the mineral drilling program with five holes completed. 
commodities declined in most instances ex- Investigations on chromite were completed 
cept for bentonite and pyrites, which regis- during the first half of 1987. In the industri- 
tered increases when compared with those al minerals section, only limited explora- 
of 1986. The value of all minerals produced _ tion was carried out on strontium minerals. 
in Cyprus was $77.2 million. A full customs union agreement was sign- 

The mineral industry has suffered greatly ed with the European Economic Communi- 
from the depletion of chromite and copper ty (EEC) in October 1987 to become effective 
ore bodies and the country’s inability to January 1, 1988. All trade barriers would be 
discover new ones. Prospecting activities by dismantled during the next 15 years under 
the Cyprus Government and private compa- the agreement. Under the new customs 
nies continued; however, no economic ore union, all customs duties and quotas for 

237



238 MINERALS YEARBOOK, 1987 a 

industrial products and some agricultural both sections of Cyprus, although only the 
products would be dismantled by 1997. The Greek Cypriot Government signed it. The 
EEC was Cyprus’ main trading partner, agreement was a step short of full member- 
accounting for 54% of Cypriot imports and _ ship for Cyprus in the EEC. 
28% of its exports. The agreement covered | oo | 

Table 1.—Cyprus: Production of mineral commodities’ | oe : 
(Metric tons unless otherwise specified) 

| Commodity? 1983 1984 1985 1986 - 1987 

METALS . | 

Copper: Cement copper ____________-.--~- 2,088 2,290 2,130 1,188 193. 

INDUSTRIAL MINERALS 
Asbestos, fiber produced _.______________ | 17,288 7,429 16,360 13,011 18,070 
Celestite, concentrates _..__§____________ _- _~= 1,400 7,365 6,300: 
Cement, hydraulic _______ — thousand tons__— 943 853 659 864 “854 
Clays, crude: i, 

ntonite __________-___-_-_----- 32,000 32,400 52,000 55,000 . 79,600 

Other: . . 
For brick and tile manufacture 

thousand tons__ 230 220 212 220 300 Ctit*™ 
For cement manufacture ______do____ 250 ©250 *250 ©250 250. 

Total®_______________do____ 2480 470 462 470 550 
Gypsum: . . 

Crude __-_____________ i ee 32,000 22,100 16,000 — 30,000 - 45,700 
Calcined_ _____..__ 2. --_----- 10,000  —s_ 11,900 8,500 5,500 4,960 

Lime, hydrated_— — - ~~ -~~------------ 8,500 7,380 "7,730 7,452 6,890 
Mineral pigments, umber _________.__—_~ 16,000 13,100 12,200 10,000 12,500 
Pyrites.__-_...-____-____.~~-------- 46,665 23,322 69,600 56,672. 91,280 
Salt, marine ___________________---- oe 7,399 10,013 6,051 ~n 
Stone, sand and gravel: : : 

Crushed and broken stone: 
Havara (crushed limestone) | 

: thousand tons_ — 4,500 3,560 2,800 2,500 2,360 
Marble __________-.----------_- 90,000 87,500 80,000 75,000 90,000 
Marl, for cement production ________-~ 533,970 NA NA NA NA 
Unspecified building stone _________~— 500,000 450,000 343,000 280,000 285,000 

Sand an aggregate _____—~— thousand tons__ 4,100 4,075 4,450 4,370 4,200 . 
Sulfur, S content of marketable pyrites _____— -- -- _— -- 41,12) 

MINERAL FUELS AND RELATED MATERIALS | oo 
Petroleum refinery products: 

Liquefied petroleum gas 
thousand 42-gallon barrels_ _ 227 218 172 239 °240 

Gasoline. _____.__.---------do____ 890 856 789 998 re 
Kerosene and jet fuel _. ._______-do___~_ 468 463 248 272 er’ (') 

Distillate fuel oil_ ________-----do___~_ 1,147 1,160 990 1,220 1 200 
Residual fuel oil _______-------do___~_ 1,101 1,148 924 1,069 1.070 
Asphalt ___________________do____ 165 174 145 165 4170 . 
Refinery fuel and losses. _ _ _ __ ___-—do___~_ 207 201 145 152 150 

Total _._.___________-_~_do___ ~ 4,205 4,220 3,413 4,110 4090 

°Estimated. Preliminary. NA Not available. 
1Table includes data available through June 28, 1988. 
2In addition to the commodities listed, a variety of other crude construction materials are produced, but available 

information is inadequate to make reliable estimates of output levels. 
3Reported figure. .
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Table 2.—Cyprus: Exports and reexports of mineral commodities? | 
| (Metric tons unless otherwise specified) | . 

| ] ] Destinations, 1986 
Commodity 1985 1986 : 

United Other (principal) 
aS 

Aluminum: Metal including alloys: 
Scrap _...---------------- 381 881 _— Netherlands 329; West Germany 

} 198; Greece 155. 
Semimanufactures__ ~~~ 57 35 -— Lebanon 21; Egypt 7. 

Copper: . . 
tte and speiss including cement 

COpPer «ing alloys serap2 2277 1,665 1,148 _. West Germany 732; Spain 416. 
Metal including alloys, scrap_ __ _ __ 573 365 -- Greece 194; Denmark 54; 

| Belgium-Luxembourg 45. 7 
Iron and steel: Metal: 

Scrap ._-_---------------- 14,062 13,309 _~ Greece 6,917; Dubai 3,479. 
Semimanufactures: 

Bars, rods, angles, shapes, sections 11 60 _- All to Syria. 
Universals, plates, sheets — _ _ _— 417 57 _-  Belgium-Luxembourg 38; Syria 

; 6; United Kingdom 6. 
Wire. —_—-_------------ 61 1 _- All to Libya. 
Tubes, pipes, fittings . __~_~_~ 41 289 _- Greece 202; Libya 22; Algeria 20. 

Lead: Oxides —-_--~----------- 201 —- 
Zinc: Metal including alloys, scrap — — ~- 110 22 ~~ West Germany 20; Denmark 2. 

INDUSTRIAL MINERALS . 

Asbestos, crude _____.—--------~- 16,680 11,781 — Belgium Luxembourg 2,064; 
; ailand 1,653; Iran 1,275. 

Cement____._.---~---------- 64,877 349,994 _- Eeyot 290,639; Nigeria 19,087; 
. ; ; oland 14,453. 

Clays, crude: Kaolin including bentonite_ 12,537 18,164 -_. United Kingdom 15,845; Libya 
1,000; Egypt 900. 

Diamond: Gem, not set or strung 
. value, thousands_ — $240 $218 $35 Greece $55; Israel $52; Belgium- 

Luxembourg $43. 
Gypsum and plaster _ . -____.~---- 1,315 12,224 _. Lebanon 7,950; Egypt 2,650. 
Pigments, mineral: Natural, crude — — —_ 6,754 6,741 5,071 United Kingdom 668; Denmark 

Pyrite, unroasted_______.---__-- 64,390 65,988 _. Italy 65,615. 
Salt and brine__—_____.----~---- 168 27 _~— Oman 18; Bahrain 7. 
Stone, sand and gravel: Dimension stone, . 

worked __.____ value, thousands. NA $293 -- Bahrain $219; Oman $62. 

MINERAL FUELS AND RELATED MA- 

Petroleum refinery products: | 
Gasoline, motor_ —42-gallon barrels_ — 27,897 __ | . 
Mineral jelly and wax _ - _ _ _do___-_ -- 1,227 _. All to Saudi Arabia. 

. Kerosene and jet fuel _. __—do__-_~_ 708,652 — 
Distillate fuel oi] __.___.—do___~ 77,201 _— 
Lubricants_ ___.__..——-do___~_ 3,896 5,589 _. Greece 3,665; Israel 1,806. 
Residual fuel oil ____-—--do____ 106,280 _- 

NA Not available. . 
1Table prepared by Virginia A. Woodson. 

Table 3.—Cyprus: Imports of mineral commodities! 

(Metric tons unless otherwise specified) 

er TT Te LT 

. Sources, 1986 

Commodi 1985 1986 : 
Y United Other (principal) 

errr en neers creer ————— nce e acne anne enn nen 

METALS 

Aluminum: Metal including alloys: 
Scrap___.__-------------- 18 40 _— All from Sweden. 
Unwrought ___-_-_--------- 20 2,000 _. Canada 1,185; Greece 801. 
Semimanufactures_ _— ———~----- 3,679 2,477 3 Greece 876; United Kingdom 182;Is- _ 

rae . 
Cobalt: Oxides and hydroxides 

value, thousands. _ $1 $2 _- Mainly from Netherlands. 
Copper: 

Matte and speiss including cement 
copper __.____--~-------- 2 10 _— All from United Kingdom. 

Metal including alloys: 
Scrap ____.------------ 92 15 _ All from Sweden. 
Unwrought.. _ ____---~---- 74 43 _. All from United Kingdom. 
Semimanufactures __——_— ~~ 947 1,140 16 United Kingdom 223; Greece 205; 

Spain 177. 

See footnote at end of table.
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Table 3.—Cyprus: Imports of mineral commodities! —Continued — 

- (Metric tons unless otherwise specified) 

7 . Sources, 1986 

- Commodity 1985 1986 : 
ne United Other (principal) | 

METALS —Continued . | | 

Iron andsteel: Metal: - 
| 

Pig iron, cast iron, related materials _ ~ 1,555 1,519 -— West Germany 1,000; Poland 519.. 
Steel, primary forms__— ~~ _.____ 14 _- = . 

Semimanufactures: . 7 - | 
Bars, rods, angles, shapes, sections 83,825 93,866 _— Spain 41,668; Greece 22,761; United 

- . Kingdom 11,650. so 
Universals, plates, sheets _ __ _ _ 20,815 23,306 __ Greece 6,554; West Germany 5,220; . 

7 a . Belgium-Luxembourg 2,189. 
Hoop and strip___________- 6,075 5,680 -— Greece 3,588; Austria1,509. =. 
Rails and accessories __ _ __ ___ 79 88 (?) Netherlands 54; Belgium-Luxem- 

Wire_-_____-----_----_-~- 2,303 2,578 _. United Kingdom 839; Hungary 679; 
. . : Belgium- uxembourg 632. 

| __. Tubes, pipes, fittings _._._._____ 19,876 22,408 30 France 11,438; Greece 4,197; Italy 

Lead - Castings and forgings, rough — — — -- 8 -— Italy 2; United Kingdom 1. . 

Oxides ______-_-_~-_--_---_- | 127 206 _- United Kingdom 205.. . 
Metal including alloys: - - a, BS 

Scrap _-_-___---_-__----_- 26 2 -- fil from United Kingdom. | - 
: Unwrought_ _-____------- 423 151 -— Italy 108; Netherlands 43. 

Semimanufactures _________ 681 | 716 -. United Kingdom 602; Netherlands 
78; Lebanon 40. : 

Mercury... -- value, thousands_ _ $2 $4 -~ West Germany $2;Italy$l.. 
Nickel: Matte and speiss ____.____~ 1 1 -— All from Spain. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought oo . 
value, thousands_ _ $44 $108 $9 West Germany $86; United Kingdom 

Silver: Metal including alloys, unwreught . 
and. partly wrought —. . troy ounces_ _— 221,346 275,533 (3) United Kingdom 145,182; West Ger- 

many 93,062; Austria 21,645. —_—- 
Titanium: Oxides____.._._______-_ -892 335 _. United Kingdom 159; Finland 101; | 

| West Germany 58. 
Zinc: 

Oxides ___ ~~~ 7 53 _- West Germany 40; Netherlands 13. 
- Metal including alloys: . 

Unwrought_ _-______~---- 13 78 _-— _ Belgium-Luxembourg 70; Nether- 
- lands 5. 

Semimanufactures — | 
. value, thousands_ _ $203 $121 _— Belgium-Luxembourg $68; Nether- 

lands $37. . 
Other: 

Ores and concentrates_ ______~-~- - 89 72 _~— All from Australia. 
Base metals including alloys, all forms 11 _- . : 

' INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete __- Le 107 129 1 Greece 117; Italy 10. 
Dust and powder of precious and semi- 
_precious stones including diamond 

_. value, thousands_ — $1 $1 -— Mainly from Belgium-Luxembourg. 
Grinding and polishing wheels and 

stones _____________do____ $263 $345 $3  — Italy $139; United Kingdom $46; 
Spain $32. 

Asbestos, crude________~________— 455 224 -- Botswana 136; Zimbabwe 72. 
Barite and witherite_____.______~- -- 2 _~— All from West Germany. 
Boron materials: Oxides and acids ___~— _- 2 -— West Germany 1. 
Cement______________~______ 14,210 16,099 -- Greece 6,575; Italy 5,019; United 

Kingdom 2,091. 
Chalk_______________~_-___- 320 438 -— United Kingdom 294; Greece 113. 
Clays, crude: 

Bentonite and kaolin __________ _- 7,626 17 Greece 7,317; West Germany 82. 
Unspecifed _______~_______~_ 4,957 — 

Diamond: Gem, not set or strung : 
value, thousands_ _ $1,240 $1,199 _— Belgium-Luxembourg $465; United 

Kingdom $313; Israel $244. 
Diatomite and other infusorial earth _ _ — 154 203 168 West Germany 32. 
Feldspar, fluorspar, related materials _ _ -- 20 _— All from West Germany. 
Fertilizer materials, manufactured: 

Ammonia _________~______- 46 25 _. Netherlands 15; United Kingdom 6. 
Nitrogenous___________._--- T9339 -17,050 _— Hungary 6,191; Bulgaria 6,001; Ro- 

, mania 1,612. 
Phosphatic ___________-__-~~- 3,262 50 _. All from Romania. 
Potassic _____________--__- 879 1,020 _— All from Israel. 
Unspecified and mixed _______-_~- 28,982 29,456 29 Ttaly 16,295; Romania 7,885; Greece 

See footnotes at end of table.
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Table 3.—Cyprus: Imports of mineral commodities' —Continued 
_ (Metric tons unless otherwise specified) . 

. . o “ on " 
. 

Be —_ Sources, 1986 

Commodity 1985 1986 : 
| United - Other (principal) 

_ INDUSTRIAL MINERALS —Continued 

Graphite, natural ____..--_---—--- _- 8 __ United Kingdom 2; unspecified 6. 

Gypsum and plaster ~-~-----~--~~ oO 21 25 3 United Kingdom 20. 

agnesite, crude __. —--___----_--- 84 77 1 Netherlands 62; West Germany 10. 

Mica: Crude including splittings and . . 

waste ____-_.----~-------- 16 9 _. Norway 6; United Kingdom 2. . 

Pigments, mineral: Iron oxides and 
ydroxides, processed _ . _ .__—--~-- 29 34 _. . United Kingdom 23; Belgium- 

Luxembourg 6. 

Precious and semiprecious stones other . _ 

than diamond: : . 
Natural ____-— value, thousands_ — $462 $730 $1. West Germany $446; United King- 

° oom $61; Belgium-Luxembourg © 

Synthetic ________----do__-- $99 $130 _. Switzerland $62; Belgium-Luxem- 
| . bourg $35; Hong Kong $8. 

Salt and brine. _-____--~------- 718 1,221 - __ Israel 428; United Kingdom 416; 

| . . Netherands 293. 

Sodium compounds, n.e.s.: . - 

Carbonate, manufactured_ —————-- 3,152 872 -- France 487; West Germany 190; 

i oe Netherlands 26. — 

Sulfate, manufactured ~___----- 697 783 _.._ United Kingdom 273; West Germany 

- 233; Italy 129. — 

1 Stone, sand and gravel: y ” a 

Dimension stone: _ oo. / Se 

Crude and partly worked _ ~~ ~- 5,997 9,636 _. __ Italy 5,727; Greece 3,703. 

Worked ___ value, thousands_ _— ~ $598 $654 _- Greece $477; Italy $158. 

Dolomite, chiefly refractory-grade _— 53 49 _- N: orway 33; Greece 15. . 

Gravel and crushed rock —__—-—-—-- 1,421 1,033 _. Italy 992. 

Limestone other than dimension __- - -- 11,515 _- All from Greece. 

Quartz and quartzite__.——------ _- 2 Le Zimbabwe 14; Italy 9- . 

Sand other than metal-bearing — ——~— 666. 569 _- West Germany 357; Belgium-Lux- 

So - embourg 80. 

Sulfur; , — 

Elemental: . 
Crude including native and by- 

. product ~-- ee 2,521 2,823 _. Greece 1,403;Lebanon 1,192, | 

Colloidal, precipitated, sublimed — ae 1 _.  Allfrom United Kingdom. — 

Sulfuric acid____.-_----~---- 269 342 _-— Greece 325. 

Talc, steatite, soapstone, pyrophyllite __ . 237 380 _- Greece 246; Norway 73. 

Other: Slag and dross, not metal-bearing_ __ 72,709 -- Italy 52,547; France 20,142. . 

MINERAL FUELS AND RELATED | . 

MATERIALS 

Asphalt and bitumen, natural _—_ ~--- 235 106 _. All from Greece. . 

Carbon black ___.____-_----~---- 4 4 __ West Germany 3; United Kingdom 1. 

Anthracite and bituminous_ _ _ — ~~ - 55,132 54,688 20,782  U.S.S.R. 33,840. 

Briquets of anthracite and bituminous 
coal... ___-~----_---- 11,031 68 10 West Germany 58. 

Coke and semicoke_—______----~-- 56 328 — Belgium-Luxembourg 200; France 

Peat including briquets and litter — _ — -- 1,576 2,614 -__ West Germany 2,136; Ireland 163; 
_ United Kingdom 158. 

Petroleum: . 
Crude_ thousand 42-gallon barrels_ — 2,884 4,155 __ Iraq 2,374; U.S.S.R. 1,181. 

Refinery products: . 
Liquefied petroleum gas 

do_ ___— 337 278 _- Italy 103; Greece 61; Libya 52. 

Gasoline _____~~---do___~ 218 120 (7) —- Saudi Arabia 60; Italy 59. 

Mineral jelly and wax _—do__-_—- NA 2 (4) Mainly from Spain. 

Kerosene and jet fuel_ _ _do_ — ~~ 835 966 -_- Italy 549; Greece 296. 

Distillate fuel oil __——_—do___~ 408 461 __ __ Italy 183; Bulgaria 127; Iraq 67. 

Lubricants _ ___-—---do___-~ 44 67 1 m iingdom 16 19; United 
om 18. 

Residual fuel oil_ _ _ _ _ _do_ ~~~ 1,419 2,841 (7) Syria 830; Italy 753; Egypt 528. 

Bituminous mixtures___ — do_ — — — 3 5 (2) Greece 3; United Kingdom 2. 

rr 

FRevised. NA Not available. 
1Table prepared by Virginia A. Woodson. 
2Less than 1/2 unit. 
SUnreported quantity valued at $12,000. 
‘Unreported quantity valued at $1,000.
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| OO COMMODITY REVIEW oy 

METALS 1986. Cyprus’ bentonite total value amount- 
oo, . ed to 5.5% of the total value of all minerals 

Chromite.—Investigations relative to the produced; however, the production of ben- 
Akapnou Forest area chromites were com- {onite was estimated to account only for 
pleted in the first half of 1987. A report was approximately 1% of the total world pro- _ 
published on the findings. France’s para- duction. Peletico Plasters Ltd., west of Lar- 
statal Bureau de Recherches Géologiques et naca, produced the major part of bentonite. 
Miniéres conducted the investigations. Of Three other smaller producers, Bentex Min- 
six holes drilled in 1987, only four inter- erals Co. Ltd., Egek Ltd., and Drapia Min- 

a sected chromite lenses, which were only ing were involved with the mining of ben- 
about 1 meter thick. , tonite. | - 
Copper.—Cement copper was produced Gypsum.—Production of crude gypsum from tailings at the Alestos and Skourio- was 45,700 tons, a 52% increase over that 

tissa Mines by an in situ leaching process. produced in 1986; however, the production 
Production for 1987 was 193 tons of cement of calcined gypsum decreased by 10% from 
copper containing 41.61% copper that was that of 1986 to 4,960 tons. Prices of both . 
valued at $70,252. The cement copper oper- crude and calcined gypsum remained the 
ation was owned by Hellenic Mining Co. same for the third consecutive year at $4.16 
Ltd. (Helco) of Cyprus. per ton and $54.08 per ton, respectively. The 

Iron Pyrites.—Helco and Maconda Co. gypsum was both used internally within 
produced 91,380 tons of pyrites valued at Cyprus and exported to the Middle East. 
$2.45 million. This represented a 61% in- Sand and Gravel.—The production of 
crease in production and a 73% increase in sand and gravel in Cyprus amounted to 4.2 
total value from that of 1986. Maconda was million tons, a slight decrease from that 
a small mine in its second year of operation produced in 1986; however, these two com- 
in 1987, producing and exporting 7,560 tons modities were the second most valued min- 
of high-grade pyrite. The ore body was small _erals produced in Cyprus. The value per ton 
and known to exist many years prior to its increased more than 14% from the 1986 
exploitation. price to $4.16 per ton. The total value of 

| | sand and gravel produced in Cyprus for 
INDUSTRIAL MINERALS 1987 was $17.5 million, which was 22.6% of 

Asbestos.—-The production of asbestos in- the tote vamue of all minerals produced in 
creased 15% in ore mined and 89% in fiber CYPFus fan oon te ned at | 
produced from that mined in 1986. The |, Pee: vatie estite ore vned by H lo 
roduction of 18,070 tons of asbestos fiber © Fsematismenos quarry owned by telco P alued at $4 5 million. Asbestos sal and production of celestite flotation concen- 

was valued at $4.0 milion. S sales trates, 93% strontium sulfate, amounted to ranked third in minerals sold behind ce- 6,300 tons, 15% less than in 1986. The value 

ment and sand and gravel. The vaive Oe of the concentrates per ton decreased by 9% 
asbestos fl red + . th that we 1986, The compared with that of 1986. Some explora- 
when compar a wt aro " © tion work for the discovery and assessment asbestos operations were conducted at the of strontium minerals was carried out by 

‘Auiandos open et mine owned by Cyprus the Cyprus Geological Survey Department 

Cement.—Vassilikos Cement Works Ltd, i Selected areas. a Cyor vs Com t Co itd. bo th ei t ted Umber.—The production of umber, iron 
an Cyprus men ° ” sua oxide pigments, increased by 25% over that 
at Vassilikos, operated two plants that pro; duced in 1986 to 12,500 tons. The Umber duced 853,699 tons of cement, slightly sess Corp. of Larnaca Ltd was the only produc- 
than that produced in 1986. The value of . " er 
cement, approximately $39.1 million, led all oo company and is situated north of Larna- 
other mineral commodities in total value. " 
The value per ton for cement remained the MINERAL FUELS 

same as last year at $45.76. 
Clays.—Production of bentonite was Cyprus Petroleum Refinery Ltd. produced 

79,600 tons, 45% more than that of 1986. small quantities of refined products at its 
The sale price per ton increased to $53.19, only refinery at Larnaca. The throughput 
representing an increase of 5% over that of capacity of the plant was 16,000 barrels
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per day. - surveys indicated the likelihood of hydro- 
The Cyprus Government was proposing carbon deposits offshore Limassol. 

legislation to control oil exploration and ——————_ | 

pumping on the island and in its territorial ap hysical scientist, Division of International Minerals. 

waters. The Soviet Union had expressed vob panne 10) to US dollars at. th 

interest in exploring for oil after satellite Oh use2.08. (£C) to US. dollars at the rate of
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The Mi t e Mineral Industry of 
C zechoslovakia 

| By John G. Panulas? 

Although Czechoslovakia continued to be_ efficiency, productivity, and profitability 
a significant producer of gallium, graphite, through the importation of energy-con- _ | 
kaolin, magnesite, and steel in 1987, it serving machines, and the introduction of a 

remained dependent on imports for itssup- new management approach that placed in- 
ply of other mineral commodities. Having creased responsibility and decisionmaking 
limited petroleum and gas resources, the authority with individual managers and 
country exploited numerous uranium de-_ enterprises. 
posits in North Bohemia, with a view to- A major element of Government policy 
ward developing its nuclear power capabili- was that the Czechoslovak industry no long- 
ty as a major source of energy. Automation er would manufacture everything the na- 
of the country’s iron and steel industry was__ tion required. Rather, it would specialize in 
undertaken to improve product quality and those goods it could produce at relatively 
increase productivity. Although prelimi- low cost, export easily, and use to generate 
nary statistics indicate that industrial pro- the hard currency it needed to buy capital 
duction grew by 2.3% and national income goods for industry. As part of the new | 
by 2%, mining activities took place within a system, export of raw minerals, semimanu- 
milieu of overproduction in energy-inten- factures, and petrochemical products would 
sive industries and excess inventory build- diminish in favor of metallic products with 
up. . | added value, nonpetroleum chemical prod- 
Government Policies and Programs.— ucts, electronics, microelectronics, and ro- 

The Government’s economic restructuring _ botics. - : 
program, “‘prestavba,” called for improved | 

He PRODUCTION 

Output of gallium and graphite each coal while the North Bohemian Basin pro- 
amounted to about 8% of the world total. vided the bulk of brown coal. The Vitkovice : 
Production of magnesite accounted for steel plant in North Moravia supplied most 
approximately 6% of the whole; kaolin, of the steel output. The majority of kaolin 
roughly 3%; and, pig iron and steel, each was produced around Karlovy Vary, West 

about 2%. The Ostrava-Karvina Basin con- Bohemia. In addition, six magnesite mines 
tinued as the major source of bituminous’ were operating in Slovakia. 
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Table 1.—Czechoslovakia: Production of mineral commodities! 
- (Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986” 1987° 

METALS . 

Aluminum: 
Alumina_____~—~—~~-~-______--_-~-- 80,000 85,000 €85,000 €80,000 85,000 
Aluminum ingot, primary only ___________ _- 36,156 31,635 _ 81,000 33,078 33,000 

. Antimony, mine output, Sb content _________ 900 1,000 ©1000 1,000 1,000 
Copper: 

Mine output, Cu content ______________ 9,800 10,000 ~ ©10,300 ©10,000 10,000 
Metal: 

Smelter, primary only__§_§ 9 2 2 10,000 10,000 £10,200 €9 800 10,000 
Refined including secondary _________ 25,746 26,068 ©26,500 ©25,000 227,202 

Iron and steel: 
Iron ore: 

. Gross weight _______ thousand tons__ 1,903 1,869 1,859 1,784 21,798 
Fe content ___.._._________do____ 490 481 &490 470 470 

Metal: 
Pigiron _____________..do____ 9,466 9,561 9,562 9,573 29,788 
Ferroalloys, electric-furnace ____do____ 162 151 161 160 22.039 

_ Steel, crude ___________.--do____ 15,024 14,831 15,036 15,112 215,415 
_ Semimanufactures__________do____ 12,254 12,431 . “12,700 212,000 211,364 

Lead: . . 
Mine output, Pb content ___._§___._______ 3,162 3,078 5,244 5,700 ‘3,200 
Metal including secondary_____________ 21,0380 21,134 21,437 23,602 226,008 

Manganese ore, gross weight® ?7_____§_§_»_}____ 900 900 950 900 900 
Mercury__________.-— _ 76-pound flasks__ 4,177 4,409 4,583 4,878 24,757 
Nickel metal, primary®_____§_§_§_§_________ - 3,000 4,500 4,500 4,500 4,500 
Silver _.________ _ thousand troy ounces__ 964 1,029 ©1,000 1,000 1,000 
Tin: 

Mine output, Sn content _______...___- 200 200 £200 £200 250 
Metal including secondary____________~ 307 425 507 240 430 

Tungsten, mine output, W content® _________ 50 50 50 ™50 45 
Zinc: 

Mine output, Zn content ______.________ 7,064 7,185 €7 300 7,300 7,300 
Metal including secondary® ____________ 9,100: 9,100 9,250 ' 9,250 9,300 

INDUSTRIAL MINERALS | . . 

Barite®__-_ ~§- 25 60,000 60,000 60,000 60,000 60,000 
Cement, hydraulic_______—-— thousand tons__ 10,498 10,530 10,265 10,298 210,369 

~ Clays: Kaolin___.--._.-__.--_-~~-do____ 539 540 . 548 546 515 
Fluorspar® ___________________do____ 96 96 95 95 95 
Graphite®_ _.§__§_§_-_._____________do____ 50 50 . 60 60 55 
Gypsum and anhydrite, crude________do____ 848 842 7712 143 2771 
Lime, hydrated and quicklime_ _______do____ 3,100 3,117 8,227 3,329 23,237 
Magnesite, crude___._§_._._._________do____ 662 660 “670 “680 2671 
Nitrogen: N content of ammonia ___— ——_—do____— 591 576 526 2614 600 
Perlite _-____________________do____ 44 €44 ©44 €44 242 

Pyrite, gross weight® ____.§_..______do____ 140 140 145 140 140 
Salt___-_____-_____-.-----~~-do____ 240 243 ©245 250 250 
Sodium compounds, n.e.s.: 

Caustic soda ____________.___do____ 332 327 331 335 332 
S Carbonate, manufactured ________do___~— 95 101 112 113 102 
tone: 
Limestone and other calcareous stone _ do_ _ _ _ 23,519 23,684 23,252 23,566 292,927 
Quarry stone, not further described 

thousand cubic meters_ _ 32,844 32,274 32,269 32,826 32,000 

Sulfur: 
Native® ___________-_~_ thousand tons__ 5 5 6 5 5 
From pyrites® _______________do____ 60 60 62 60 238 
Byproducts, all sources® _________do____ 10 10 12 10 10 

Total®. $$ 2 5 do 75 75 80 75 53 
Sulfuric acid ~._._§_-§___________do____ 1,244 1,246 1,297 1,292 1,300 

MINERAL FUELS AND RELATED 
MATERIALS 

Coal: 
Bituminous_________________do____ 26,315 26,421 26,223 25,658 26,000 

Coe and lignite _____________do___~_ 98,878 102,857 102,315 102,738 103,000 
e: 
Metallurgical. __§ _____________ _do____ 8,529 8,211 8,112 8,005 8,200 
Unspecified___§_§_§____________do____ 1,811 2,091 2,125 2,068 2,100 

Fuel briquets from brown coal_ ______—do____ 1,104 1,069 1,118 1,093 1,000 
as: 
Manufactured, all types _ million cubic feet_ _ 268,582 271,710 264,859 255,854 260,000 
Natural, marketed€ *#___________do____ 26,000 24,500 24,500 24,700 25,000 

See footnotes at end of table.
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Table 1.—Czechoslovakia: Production of mineral commodities! —Continued | 

(Metric tons unless otherwise specified) 

een 

Commodity 1983 1984 1985 1986” 1987¢ : 
OE 

MINERAL FUELS AND RELATED 
MATERIALS —Continued | 

Petroleum: | 

Crude: 
As reported _______~ thousand tons__— 93 95 123 142 140 
Converted _ thousand 42-gallon barrels__ 629 644 834 963 970 

Refinery products _____________do____ 2122.785 125,000 T127,500 125,000 126,000 
a 

°Estimated. Preliminary. ‘Revised. . 
1Table includes data available through Sept. 1988. In addition to the commodities listed, arsenic, feldspar, gold, 

graphite, uranium, and a variety of other petroleum products are produced, but information is inadequate to make 
reliable estimates of output levels. 

2Reported figure. 
3This material, although reported as manganese ore, is believed to be manganiferous iron ore with a manganese 

. content of about 17% and as such is not equivalent to material ordinarily reported as manganese ore, which generally 
contains 25% or more manganese. 

“Includes gas produced from coal mines. Gross output of natural gas is not reported, but it is believed to exceed reported 
marketed output by a relatively inconsequential amount. 

| TRADE | | 

Hard currency exports fell 4.4% below ment plant at Krivoj Rog, in the Ukraine, 
1986 levels, as trade with other member U.S.S.R. Imports would therefore increase 

states of the Council for Mutual Economic to sustain the long-term Government plan 
Assistance (CMEA) rose to 80% of Czecho- of reduced iron and_ steel output. 
slovakia’s.total world commerce. The Soviet Czechoslovakia’s 1986-90 5-year plan called 
Union continued as Czechoslovakia’s larg- for a 20% increase in total exports by 1990, 
est trading partner, providing the bulk of in order to attain national income growth of 
its chromium, ferroalloys, iron ore, manga- 4%. In its effort to achieve this, the country 

nese, natural gas, nitrogen fertilizer, petro- increased exports of mineral commoditiesto _ 
leum, pig iron, and nonferrous metals. Par- its largest nonsocialist trading partners, 
ticularly notable was the fact that the Austria and the Federal Republic of Ger- 
Soviet Union was to supply Czechoslovakia many, and sought improved trade relations 
with 1.33 million tons per year of iron ore with Belgium, Denmark, Finland, France, 
pellets for 10 years as payment for its Italy, the Netherlands, and Norway. 
continuing work in building an iron treat- : 

Table 2.—Czechoslovakia: Apparent exports of mineral commodities’ 

(Metric tons unless otherwise specified) 

a 
Destinations, 1986 

Commodit: . 1985 1986" ‘ 
~ United Other (principal) 
a 

METALS 

Aluminum: 
Ore and concentrate ______~.---~- 22 __ 
Oxides and hydroxides ______—_~ 34 24 __ All to Netherlands. 
Ash and residue containing aluminum 547 106 -- All to West Germany. 
Metal including alloys: 

Scrap ____~------------ 259 330 206 West Germany 124 
Unwrought__—-_--------- 21,070 15,259 __ Japan 10,769; West Germany 2,203; 

; Poland 2,063. 
Semimanufactures ____—____ 2,534 3,020 _- Poland 2,121; Hungary 433; West 

Germany 159. 
Chromium: Oxides and hydroxides _ _ — — 31 _— 
Copper: 

Ore and concentrate________-~-~- 1,184 _- 
Sulfate __ _____________---~- 2,756 2,213 — West Germany 1,557; France 408; 

Switzerland 105. 
Ash and residue containing copper _ — -- 145 _- All to West Germany. 
Metal including alloys: 

Scrap ____~-_-____------ 989 382 _- West Germany 312; Sweden 70. 
Unwrought_ ____________- 57 3,699 _- All to West Germany. 
Semimanufactures _________ 201 66 _- Yugoslavia 40; West Germany 22; 

Peru 2. 

See footnote at end of table.
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. Table 2:—Czechoslovakia: Apparent exports of mineral commodities‘ —Continued 

(Metric tons unless otherwise specified) 

7 oe aa Destinations, 1986 

Commodit SS - 1985 1986” : 
7 . y ae Sue __ Other (principal) | 

METALS —Continued 

Gold: Waste and sweepings 
value, thousands_ _ $105 $263 _— All to West Germany. 

Iron andsteel: ©. 
Iron ore and concentrate excluding _ 

roasted pyrite _____________ — 772 _- All to Hungary. 
Metal: so 

Scrap ~2 2 140,229 101,624 _- Italy 41,222; Austria 26,495; West 
Germany 22,446. 

- . Pigiron, cast iron, related mate- . 
rials. LC; 2,780 3,127 — West Germany 1,624; Sweden 591; — 

: So . : Lon Denmark 301. 
Ferroalloys: -. . : 

a Ferrochromium ________ 1,261 442 _— West Germany 425; Yugoslavia 17. 
Ferromanganese__—__ ___ _ _- 3,680 © _— All to Hungary. 
Ferrosilicomanganese ____ 15,768 15,843 — West Germany 10,532; Sweden 1,854; 

“ . a Italy 1,805. 
. Ferrosilicon__.__§_§___2___ 144 739 _- All to West Germany. 

Silicon metal __§_§_§_-_____ 37 _-. 
Unspecified. __$__§______ 8,533 - 4,361 ~~ Austria 3,809; Hungary 552. . 

Steel, primary forms? 
thousand tons_ _ 571 533 _- Yugoslavia 274; Bulgaria 135; West 

_ Do . Germany 20. 
Semimanufactures: Los . 

Bars, rods, angles, shapes, sections 
do. ___ - 1,384 1,493 15 West Germany 128; Poland 81; ___. 

- unspecified 990. . 
_ Universals, plates, sheets oo 

, - dove 1,010 1,048 11 Yugoslavia 145; Poland 115; West _ 
Germany 89. 

Hoop and strip_ —__ __do____ 156 151 __ West Germany 13; Italy 9; unspeci- 

Rails and accessories___do.___ — 34 45 _- NA. 
Wire_______-.____do____ 133 119 _- West Germany 22; Hungary 10; 

. unspecified 75. 
Tubes, pipes, fittings? __do____ 631 626 3 U.S.S.R. 408; Poland 45; Hungary 25. _ 
Castings and forgings, rough 

—. do. 22 —| 22 _— NA. . 
Lead: | 

Ore and concentrate _____§. _______ 5,943 6,141 _ All to West Germany. ne, 
Metal including alloys, scrap_ __ __ — 23 8,625 —_ Do 

Magnesium: Metal including alloys, . 
unwrought ___ 9 ~~ _— 680 _— All to Jordan. 

Manganese: Ore and concentrate, 
metallurgical-grade__._________~- _- 1 _—  AlltoWestGermany. | 

Nickel: 
Oxides and hydroxides ____._.__._.— 78 23 — West Germany 10; France 5; Nether- 

ands 5. 
Ash and residue containing nickel __ _- 66 _— All to West Germany. 
Metal including alloys: 

Scrap ~~ 53 33 _— Do. 
Unwrought______________ 2 _- 
Semimanufactures _________ —_ 20 _. All to Yugoslavia. 

Platinum-group metals: 
Waste and sweepings 

value, thousands_ — $98 $1,420 __ West Vermany $1,405; United King- 
om $15. 

Metals including alloys, unwrought 
and partly wrought _____do____ $971 $4,602 $3,165 Yugoslavia $999; West Germany 

. Silver: Metal including alloys, unwrought , 
non partly wrought _______do____ $344 $321 — All to West Germany. 

n: 
Oxides ________________ __ 20 __ All to Italy. 
Ash and residue containing tin ____ 241 77 _. All to United Kingdom. 

Titanium: Oxides_______§________ 2,314 2,836 __ West Germany 986; Italy 963; United 
Kingdom 467. 

Tungsten: Metal including alloys, all 
forms __-__~______~_______ __ 3 __ All to Yugoslavia. 

Uranium and/or thorium: Metal includ- 
ing alloys, all forms ____________ 1 __ 

Zinc: 
Ore andconcentrate___________ 15,651 14,167 — Do. 
Oxides ______ ~~ 938 886 — Yugoslavia 710; West Germany 145; 

taly 20. 
Ash and residue containing zinc _ _ _ _ 4,707 3,581 — West Germany 3,501; Belgium- 

Luxembourg 80. 
Metal including alloys: 

Scrap ___-____--~._____ 108 151 -— All to West Germany. 
Unwrought______________ 25 _— 
Semimanufactures _________ 163 _- 

See footnotes at end of table.
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Table 2.—Czechoslovakia: Apparent exports of mineral commodities: —Continued | 

(Metric tons unless otherwise specified) 

a 
Destinations, 1986 

- Commodit . 1985 1986? : 

| * United Other (principal) | 
i 

METALS —Continued 
. 

Other: 
Ashes and residues_ _————~-——--- 3,297 103 - -- West Germany 101; United Kingdom 

Base metals including alloys, all forms 1 6 _- Yugoslavia 3; West Germany 1; 

. Japan 1. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete 1. -- 44 _- Belgium-Luxembourg 24; Austria 20. 

Artificial: : . 

- Corundum ____~___-~--~--—-- 4,286 4,358 _- Italy 2,555; West Germany 720; 
Netherlands 360. 

Silicon carbide_ _ — — _---—-—-~-~-+ 500 886 _— West Germany 669; Belgium-Luxem- 

. bourg 163; Italy 54. . 

Grinding and polishing wheels and 
stones _________~----~---- 349 487 _- Italy 207; Belgium-Luxembourg 75; . 

West Germany 64. - 

Asbestos, crude ____. _. __-_------- 36 __ 

Barite and witherite____-_..__-_-+--- 2,003 1,466 __ Austria 1,441; Belgium-Luxembourg 

Boron materials: Crude natural borates — 20 _- - . 

Cement? ________ thousand tons__— 366 197 - _. West Germany 104; Poland 24; 

. . . Yugoslavia 16.° 

Chalk___§______--_----------- 43 21 _. All to Denmark. 

Clays, crude: . 
, 

Bentonite _______-_-----——--- _- 20 #=:\j.  AlltolItaly. 

Chamotte earth___._--_------- 26,636. 77,432 __ Hungary 59,817; Italy 12,038; West 
Germany 4,070. 

Fire clay __._____----------- 43,278 43,501 _- All to Yugoslavia. 

Kaolin?____§ »§ _-_- ___-__---_---- 386,000 383,000 _. West Germany 141,000; Poland 

: 70,000; Yugoslavia 37,000. 

Unspecified ______--_----~---- 117,285 146,765 __ West Germany 93,681; Hungary 

| 44,568; Sweden 3,364. 

Diamond: Gem, not set or strung 
oo value, thousands_ _ -__ . $4,808 $4,808 

Diatomite and other infusorial earth . — — 4,050 4,841 __ All to Austria. 

Feldspar, fluorspar, related materials _ _ 320 520 © _- All to Yugoslavia. . 

Fertilizer materials: | 

Crude, n.e.s _._ -_-----+-~---- 97 _— . 

Manufactured: . 

Ammonia________~--—-—--~- 5,245 4,684 _— West Germany 3,027; Switzerland . 

. 1,534; Poland 123. : 

Nitrogenous, Nz content® _ _ ___ 436,000 455,000  -. NA. 

Potassic_________~------ 112 -— . 

Unspecified and mixed_ _ — ~~ —- 80 30,880 — Austria 20,588; Yugoslavia 150; Fin- 
and 60. 

Graphite, natural _______------- 1,746 2,838 — Poland 1,427; Yugoslavia 1,391; 
. Greece 20. 

Gypsum and plaster ____—_------- -- 2 -- All to West Germany. 

Kyanite and related materials _ _— — ~~ - 20 _- 

Lime ____$______--_---~--~----+ 27,774 61,445 21 Hungary 47,131; West Germany 

Magnesium compounds: . 
agnesite, crude________----- 2,974 -- 

Oxides and hydroxides? 
thousand tons. _ 446 305 11 Hungary 78; Poland 70; West Ger- 

many 42. 

Mica: 
- Crude including splittings and waste — 11 _- 

Worked including agglomerated split- 
tings _.___-_------------- 82 94 _- Yugoslavia 51; United Kingdom 15; 

Italy 11. 

Pigments, mineral: Iron oxides and 
hydroxides, processed___ — - ---~--- 1,401 1,167 __ Italy 1,067; Yugoslavia 100. 

Precious and semiprecious stones other 
than diamond: 
Natural ____-— value, thousands_ _ $276 $148 _- Hong Kong $184; Singapore $9; Swit- 

zerland $4. 

Synthetic ____-_------do__~_~_ $26 $363 -- Coneua $286; Yugoslavia $35; Italy 

Pyrite, unroasted____—.--------- 20,766 13,871 _. All to Hungary. 

Salt and brine. ___ ____--------- 2,064 1,848 _. Hungary 1,844; West Germany 4. 

Sodium compounds, n.e.s.: 
Carbonate, manufactured__ — ~~ — —-— 312,900 314,700 _. West Germany 9,603; Yugoslavia 

3,371; United Kingdom 592. 

Sulfate, manufactured ____—~--- 567 382 _. Switzerland 220; Canada 162. 

See footnotes at end of table.
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_ Table 2.—Czechoslovakia: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

aa renee 
Destinations, 1986. 

7 Commodit 1985 1986? : 
ey . Biited Other (principal) 

INDUSTRIAL MINERALS —Continued . . 

Stone, sand and gravel: 
Dimension stone: 

. Crude and partly worked ____ _ __ 8,115 _— Poland 6,290; West Germany 1,169; 
Yugoslavia 396. . Worked__~_~__-___ = 9,428 14,449 — West Germany 14,447; Finland 2. 7 Gravel and crushed rock _______ _ 7,654 7,932 -- West Germany 4,798; Poland 2,550; . 
Austria 501. 

Limestone other than dimension ___ 26,792 28,953 -- All to West Germany. Quartz and quartzite._____ _— 3 _- Do. Sand other than metal-bearing ____ 263,776 282,977 -- Austria 163,423; Hungary 84,811; | 
Yugoslavia 21,674. Sulfur: 

Elemental, crude including native and 
byproduct________________ 10,289 24 ~- All to West Germany. Sulfuric acid? _ === - 10,600 20,900 ~- NA. 

Talc, steatite, soapstone, pyrophyllite __ 6,549 6,790 -~ Poland 6,555; Yugoslavia 212; Portu- 
gal 23. Gormiculite, perlite, chlorite._______ ~- 989 -- All to West Germany. er: . - | Crude______-~~_~ 29,584 29,128 ~- Hungary 18,262; Austria 5,262; West 
Germany 5,178. Slag and dross, not metal-bearing _ _ _ 12,317 12,642 ~— All to West Germany. 

MINERAL FUELS AND RELATED . MATERIALS 
Carbon black __. =~) 5 110 328 _- West Germany 301; Hungary 25; Swe- | 

en 2. Coal: 
. Anthracite and bituminous? 

_ thousand tons__ 2,676 2,539 — East Germany 762; Austria 600; Ro- 
mania 431. 

Briquets of anthracite and bituminous 
coa]____________.__do____ _- 4 -- Mainly to Hungary. 

Lignite including briquets?_ _do__ _ _ 2,832 2,814 a West rmany 2,480; Yugoslavia 15; 
ustria 11. 

Coke and semicoke? ____._ ___do____ 1,157 1,002 — East Germany 398; Austria 304; Hun- 
gary 170. 

Gas, natural: Gaseous® . 
million cubic feet__ _- 12,289 -- NA. 

Peat including briquets and litter_____ 222 457 ~- Denmark 233; Greece 210; Italy 14. Petroleum refinery products: 
Liquefied petroleum gas . 

thousand 42-gallon barrels_ _ 998 1,107 (4) West Germany 836; Austria 140; Italy 

- Gasoline______.__.__-do___. ———9 1,029 -- West Germany 706; Austria 186; Italy 
Mineral jelly and wax_____do____ (4) 26 _. Austria 20; Netherlands 5. Kerosene and jet fuel _____do____ 630 439 — West Germany 267; Austria 130; 

Yugoslavia 82. 
Distillate fuel oil _. ______do____ 1,385 31,786 -~— West Germany 1,261; Netherlands 

238; Austria 188. Lubricants___§_________do____ 776 1,299 __ Austria 1,094; Yugoslavia 77; West 
Germany 41. Residual fuel oi] ________do____ 4,477 4,783 _— Austria 2,701; West Germany 2,082. Bitumen and other residues 

do____ 21 25 _. Austria 18; West Germany 7. 
OO 

PPreliminary. NA Not available. . 1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Czechoslovakia, this table should not be taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been compiled from United Nations information and data published by trading partner countries. 
2Official Trade Statistics of Czechoslovakia. 
$Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
*Less than 1/2 unit.
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- Table 3.—Czechoslovakia: Apparent imports of mineral commodities! 

. ' (Metric tons unless otherwise specified) . 

IN 
Sources, 1986 

oe Commodit 1985. 1986” : 
y United Other (principal) 

a 

METALS 

Alkali and alkaline-earth metals: 
Alkaline-earth metals _~____--~--- _- 1 _- All from France. 

Aluminum: 
Ore and concentrate? . 

thousand tons_ _— 356 399 _- Hungary 265; Yugoslavia 107. 

_ Oxides and hydroxides _____~-—-- 24,842 25,431 __ Hungary 15,016; Yugoslavia 10,209; 
West Germany 108. 

Metal including alloys: 
Scrap _____--------~---- 452 1380 _- Hungary £0; West Germany >). 

Unwrought? _______------ 80,000 78,000 __  USS.R. 66,000; Yugoslavia 9,000; 

. Hungary 1,000. 

Semimanufactures ___——.—-~—- 21,155 19,014 __ Yugoslavia 15,308; Hungary 3,050; 
Austria 192. 

Antimony: Oxides _______------- _— 20 __ France 15; West Germany 5. 

Cadmium: Metal including alloys, all 
forms? ______________-~-~--~- 164 170 _. Bulgaria 40; Finland 40; Hungary 29. 

_ Chromium: 
. 

Ore and concentrate? 
. thousand tons_ — 174 188 _- U.S.S.R. 180; Cuba 20; Albania 19. 

Oxides and hydroxides _ ~_——-—-~-- 161 . 868 _- USSR. 499; United Kingdom 365; 
rance 4. 

Cobalt: Oxides and hydroxides — __——_- 2 6 __ All from United Kingdom. 

Columbium and tantalum: Metal includ- 
ing alloys, all forms, columbium (nio- . 

bium) ________~--~--------- 1 1 __ All from West Germany. 

Copper: Metal including alloys: a 

Scrap__._--__------------- 265 __ 

Unwrought?___ __ _--+------- 67,000 65,000 __ U.S.S.R. 36,000; United Kingdom 
14,000; Poland 10,000. 

Semimanufactures_ __—_.—_----- 21,279 25,660 _— Poland 19,795; Yugoslavia 3,511; 
West Germany 1,192. 

Gold: Metal including alloys, unwrought 
and partly wrought 

value thousands_ — $534 $508 __ West Germany $453; Italy $43; 
United Kingdom $12. 

Iron and steel: 
Iron ore and concentrate excluding . . 

roasted pyrite” ___ thousand tons_ — 11,268 11,264 — USOR 9,310; Brazil 859; Venezuela 

Metal: 
Scrap _.______.--~-do____ 44 43 __ Yugoslavia 39; U.S.S.R. 3; Austria 1. 

Pig iron, cast iron, related 
materials? ________do___~ 869 809 _. USS.R. 807. 

Ferroalloys: 
; 

Ferrochromium ~~ _ ~~ -—-—- 3,169 910 _- Italy 528; West Germany 382. 

_  Ferromanganese__ ——-——--— 10 15 _. All from West Germany. 

Ferrosilicomanganese — —- — 25 _- 

Ferrosilicon_ ____——---- 232 5 _- All from France. 

Silicon metal ___ _~__—-—-- 7 28 __ Italy 20; United Kingdom 8. 

Unspecified__.____---- 3,389 2,895 __ Sweden 1,324; West Germany 582; 
United Kingdom 531. 

Steel, primary forms 
thousand tons_ _— 318 165 _- NA. 

Semimanufactures: 
Bars, rods, angles, shapes 

sections ___ _ __ _do__ ~~ 193 151 (3) Yugoslavia 6; Hungary 4; unspeci- _ 
fied 140. 

Universals, plates, sheets 
do_ __— 140 128 _- Bulgaria 24; Austria 6; unspec- 

ified 89. 

Hoop and strip _ _ ~ _do_ _ ~~ 18 17 _- West ¢ Germany 3; Hungary 3; unspec- 
ifi . 

Rails and accessories 
do_ __— 5 5 _— NA. 

Wire ______._--do___~— 3 3 -- West Germany 1; Yugoslavia 1. 

Tubes, pipes, fittings 
do. ___ 150 441 _. West Germany 109; Italy 18; unspec- 

ified 308. 

Castings and forgings, rough 
do_ __-— 9 8 _- NA. 

Lead: 
Oxides ________--~--------- 1,051 811 _- All from France. 

Metal including alloys: 
Scrap _____--------+---- 494 _— 

Unwrought? _______------ 25,000 25,000 __ Yugoslavia 10,000; United Kingdom 
4,000; West Germany 3,000. 

Semimanufactures ___.__--~—- 40 1 __ All from United Kingdom. 

See footnotes at end of table.
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| Table 3.—Czechoslovakia: Apparent imports of mineral commodities: —Continued | 
(Metric tons unless otherwise specified). 

Sources, 1986 
~  Commodit -1985 1986? : 

y . gnited Other (principal) 

METALS —Continued . 

Magnesium: Metal including alloys: 
"Scrap. 2 9 _. All from West Germany. 

- Unwrought ________________ 112 47 — Italy 25; Yugoslavia 22. . 
Semimanufactures___.______=__ 49 62 _- _ All from West Germany. 

Manganese: _ a 
Ore and concentrate, metallurgical- . 

grade? ________. thousand tons__ 457 332 _. USSR. 323. 
Oxides __-____~_2 ~~ 60 257 _— Spain 240; Japan 17. 

Molybdenum: " . 
Ore and concentrate___________ 327 945 — Belgium-Luxembourg 615; Nether- 

* lands 270; West Germany 60. 
‘Oxides and hydroxides _________ 28 _- 

Ni Metal including alloys, all forms —__ 3 a 20 3 United Kingdom 14; France 3. 
ickel: Lo : 
Ore and concentrate___________ 47 oe . 
Matte and speiss, Nicontent______ 1,162 __ oo 
Oxides and hydroxides _________ 2,261 __ a 
Metal including alloys: : . 

| ‘Unwrought? -__§__-_ 6,558 5,473  __ USS.R. 3,971; United Kingdom 497; 
| Finland 409. : 

. Semimanufactures _________ 36 34 _- West Germany 26; United Kingdom . 
4; Austria 1. 

Platinum-group metals: Metals including / 
alloys, unwrought and partly wrought . 

value, thousands_ _ $1,634 $2,063 __ West Germany $1,870; United King- 
. dom $184; Switzerland $8. 

Rare-earth metals including alloys, all . 
forms ____. —_ 2 _. All from West Germany. 

Selenium, elemental_____________ 1. 1 __ All from United Kingdom. 
Silver: Metal including alloys, unwrought 

and partly wrought | 
value, thousands_ _ $3,914 $3,959 _— Yugoslavia $3,498; West Germany 

; $428; Switzerland $20. 
Tin: ; 

Oxides ___§ ~~~ 1 1 _ .. All from United Kingdom. 
Metal including alloys, unwrought?_ _ 3,058 3,200. ~- _ United Kingdom 1,151; Indonesia 

° | 855; Bolivia 816. 
Titanium: . . 

Ore andconcentrate___________ 563 150 __ West Germany 90; Netherlands 60. 
Oxides ______§__ 465 657 —_ United Kingdom 417; West Germany 

Metal including alloys, all forms ___ _ 7 _- 
Tungsten: . 

Ore andconcentrate___________ 41 62 __ All from Netherlands. . 
Oxides ad hydroxides __________ _- 4 -— All from France. . 

zi Metal including alloys, all forms ___ 1 6 _- France 3; Japan 2; Netherlands 1. 
inc: 
Ore andconcentrate___________ 1,916 __ 
Blue powder____§_§___________ __ 4,465 _- Yugoslavia 3,864; Belgium-Luxem- 

bourg 601. 
Metal including alloys: a 

Unwrought?______________ 58,000 61,000 _— Bulgaria 14,000; Yugoslavia 12,000; 
Finland 10,000. 

Semimanufactures _________ 7,145 1,673 -- Poland 1,202; Yugoslavia 452; United 
Kingdom 19. 

Zirconium: 
Ore andconcentrate___________ 2,307 2,251 21 West Germany 1,908; Italy 322. 
Metal including alloys, all forms ___ 1 — 

Other: 
Ores and concentrates__________ 470 75,330 _~ All from Norway. 
Oxides and hydroxides _________ 12 112 —- West Germany 107; United Kingdom 

Base metals including alloys, all 
forms __________________ 47 55 (3) Austria 33; Finland 19; France 1. 

Nonferrous metals and alloys, 
rolled? === = = 11,000 15,000 _.  Allfrom U.S.S.R. 
INDUSTRIAL MINERALS 

Abrasives, 1.e.s.: 
Natural: Corundum, emery, pumice, 

etc _-_-_____ 276 209 _— Italy 205; West Germany 3; Yugo- 
slavia 1. 

Artificial: 
Corundum ______________ 223 3,265 _- Yugoslavia 1,625; Hungary 1,592; Ja- 

pan 36. 
Silicon carbide. ___________ 248 209 -~- Italy 207; Japan 2. 

See footnotes at end of table.
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Table 3.—Czechoslovakia: Apparent imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit _ 1985 1986? : 
; y | | United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Abrasives, n.e.s. —Continued . 

Dust and powder of precious and semi- 
precious stones including diamond Oe 

value, thousands_. _ $1,109 $5 $4 West Germany $1. — 
Grinding and polishing wheels and 

stones _____-.-___--___~- 632 566 (?) West Germany 282; Austria 198; . 
- France 23. a 

Asbestos, crude? _______.~__L__ 46,783 46,203 _. USS.R. 32,653; Canada 4,645; 
Zimbabwe 3,168. 

Barite and witherite___.__.___~__ 20 41 _- West Germany 40; Italy 1. 
Boron materials: . 

Crude natural borates____.___—_ 5,400 20 _— All from Finland. 
Oxides and acids ________.___-~ 440 219 __ Netherlands 128; West Germany 91. 

Cement? ________-_ _ thousand tons__ 77 76 _- East Germany 39; U.S.S.R. 33. 
Chalk_ ~~~ Le 1,487 1,114 _— Austria 725; France 389. 
Clays, crude: oe a 

Chamotte earth. ___.~_._-___-- _- 1 __ All from Yugoslavia. - 
Kaolin ~~~. _.-_-____---_~ 8,035 7,698 _— Hungary 6,172; United Kingdom — 

; 1,491; West Germany 35. 
Unspecified _. ..__--_._._-_---~ 885 301 __ West Germany 140; France 122; Aus- 

tria 39. a 
Diamond: 

Gem, not set or strung . 
value, thousands__ _ $39 $282 __ Belgium-Luxembourg $233; Switzer- 

‘land $34; Netherlands $15. 
Industrial stones _____ ___—~do____ $1,512 $1,005 $26 Switzerland $554; Belgium-Luxem- 

. . bourg $424. - OS 
Diatomite and other infusorial earth _ _ — 2,878 1,881 __ Iceland 1,299; France 332; Austria 

Feldspar, fluorspar, related materials: 
Feldspar ____--___---_---+--- _ 97 _. All from Yugoslavia. 
Fluorspar _________-~-_-~-~_ 144 144 _- All from West Germany. 

'. Unspecified __.___.._.._.__-- 1,080 900 _. All from Finland. 
Fertilizer materials: Manufactured: 

Ammonia ___—~___—.—~-~~-_-~ 50 3,407 _— Hungary 3,382; Belgium-Luxembourg 

Nitrogenous, Ne content? 
thousand tons__ 174 185 __ U.S.S.R. 168. 

Phosphatic, P2Os content . ' 
dow 4124 4142 - 24 Tunisia 10; Yugoslavia 7; unspecified 

Potassic, KO content? ___—do___-— 556 572 _. East Germany 396; U.S.S.R. 160. 
Unspecified and mixed ___—do__—~ A 64 — Austria 63; Yugoslavia 1. 

Graphite, natural ________-_._--- 307 357 _. Japan 248; West Germany 109. . 
Gypsum and plaster? _ thousand tons__ 26 23 _. East Germany 22. 
Iodine _______________ ee -_- 1 _. All from Italy. 
Lime ____ = ~__~-__--___~--_--- 21 33 _. West Germany 29; Austria 4. 
Magnesium compounds: 

Magnesite, crude___________~-— _— 64 _— All from Netherlands. , 
Oxides and hydroxides ________~— 1,617 857 38 France 383; Austria 296; West Ger- 

many 140. —— 
M Other__________-~__ ~~ -- 1,116 _- All from West Germany. 

ica: 
Crude including splittings and waste _ 24 55 -- Austria 29; France 26. 
Worked including agglomerated split- oo . 

tings ______.__-__-~------ 18 3 _- Austria 2; Switzerland 1. 
Nitrates, crude _______~___.___-_ _— 1,673 _— All from Bulgaria. 
Phosphates, crude, P2Os content? 

thousand tons__ 282 273 _- U.S.S.R. 125; Morocco 41; Jordan 36. 
Pigments, mineral: 

Natural, crude ____________-~~_ 20 56 _- France 32; West Germany 24. 
Iron oxides and hydroxides, processed 1,175 367 — Belgium-Luxembourg 357; Italy 10. 

Precious and semiprecious stones other 
than diamond: 
Natural ____~— value, thousands_ _ $22 $27 a Thailand $13; West Germany $10; 

Switzerland $4. 
Synthetic _________-_--do___~_ $33 $72 _. Switzerland $61; Austria $5; Belgium- 

Luxembourg $5. 
Pyrite, unroasted_ ______.------- 32 20 _. _ All from Italy. 
Salt and brine______-__-_------- 139,964 150,342 _- U.S.S.R. 150,320; Belgium-Luxem- 

bourg 17; Sweden 3. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured? 
thousand tons_ — 203 186 _. East Germany 82; Bulgaria 36; 

Romania 22. 
Sulfate, manufactured _______-_-— 1 _- 

See footnotes at end of table.
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Table 3.—Czechoslovakia: Apparent imports of mineral commodities: —Continued. 

(Metric tons unless otherwise specified) 

a 
Sources, 1986 

Commodit 1985 1986” : 
y Sad Other (principal) | | 

qeereprvenrerecterrenteista cnr A ti ESS AS SSS SS SNA ERS . 

INDUSTRIAL MINERALS —Continued 

- Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked ____ _ NA 13,667 _— Yugoslavia 12,117; Hungary 1,458; 
taly 56. 

Worked _______-----_ ~~ 1,829 146 _. Italy 66: Yugoslavia 56; Spain 13. 
Dolomite, chiefly refractory-grade __— 91 111 -- All from West Germany. 
Gravel and crushed rock ________ 5,944 7,809 _- Yugoslavia 4,079; Italy 2,660; France 

1,070. | 
Quartz and quartzite___________ 970 1,168 _— All from West Germany. 
Sand other than metal-bearing ___ _ 4,701 4,565 _— Hungary 3,935; West Germany 303; 

Belgium-Luxembourg 292. 
Sulfur: 

. 

Elemental: 
. Crude including native and by- 

product? ___ thousand tons_ _ 505 466 _— All from Poland. 
Colloidal, precipitated, sublimed — 70 21 _- All from France. 

Dioxide. _________.--_--~__- 261 262 _— All from West Germany. 
Sulfuric acid? _-_§_-§__________ 73,980 71,274 __ USSR. 66,166; East Germany 5,011. 

Talc, steatite, soapstone, pyrophyllite __ 1,516 1,520 _— Austria 913; Belgium-Luxembourg 
421; West Germany 145. 

Other: . 
Crude___§ $$. _- _-___~_____- 10,242 7,991 _. . Hungary 4,896; West Germany 2,521; 

Finland 469. 
Slag and dross, not metal-bearing _ _ — 111 94 _. All from Netherlands. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _______ 60 59 __ All from West Germany. . 
Carbon black?_ -_____9__§_§_______ 16,422 14,666 __ US.S.R. 9,080; Romania 2,670; East 

Germany 1,129. 

Coal:? 
Anthracite and bituminous 

thousand tons_ — 4,686 4,896 __  US.S.R. 3,125; Poland 1,671. 
Lignite including briquets _—do__~~_ 736 658 _. All from East Germany. 

Gas, natural: Gaseous* 
million cubic feet_ _ 381,785 408,907 __ All from U:S.S.R. 

Peat including briquets and litter ______ _- 68 _— All from United Kingdom. 
Petroleum: 

Crude? | 
thousand 42-gallon barrels_ _ 124,215 130,830 _. Mainly from U.S.S.R. . 

Refinery products: 
Liquefied petroleum gas 

do____ (3) (3) __ All from West Germany. 
Gasoline*__________do____ 3,859 3,145 __ NA. 
Mineral jelly and wax __do__ ~~ 7 6 _. West Germany 5. 
Kerosene and jet fuel_ _ _do_ ___— 46 42 _- West Germany 26; Yugoslavia 8; Italy 

Distillate fuel oil*__ _ _ do. ___ 50 213 _. NA. 
Lubricants ______.—_do___~ 237 163 (3) Austria 116; Yugoslavia 26; West 

Germany 10. 
Residual fuel oil_ __ __ __do___~_ 92 13 _- All from United Kingdom. . 
Bitumen and other residues 

do____ 17 __ 
Bituminous mixtures__ — do_ _ _ — (3) (3) _— Mainly from Austria. 
Petroleum coke ___———do__ ~~ 44 41 _. All from West Germany. 
i 

PPreliminary. NA Not available. 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Czechoslovakia, this table should 

not be taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 

2Official Trade Statistics of Czechoslovakia. 
3Less than 1/2 unit. 
4Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R.
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| COMMODITY REVIEW 

oS METALS tion of the final processing shops and auto- 

7 _ . mated storage of finished products at the 
Gallium.—About 3,500 kilogr ams of oldi steel plant at Kladno, where a modern 

. 99.9% and 99.99%-pure gallium metal was 450,000-ton-per-year medium and light sec- 
produced at the Ziar and Hronom alumina tion rolling mill supplied by Sket (German 
refinery in 1987. Output was expected to Democratic Republic) was installed, and a 
rise to at least 4,000 kilograms by the end of 100-ton-per-year electric arc furnace was 

the decade, as the country was engaged in modified to include water-cooled panels. 
the manufacture of high-speed gallium ar- The rolling mill was to produce medium 
senide integrated circuits. In addition, it and light bars of high-quality carbon steel 

was expected that the gallium would be and ferritic stainless steel. In an effort to 
used in superconductors. Particularly note- conserve energy and other resources, two | 

worthy were the experimental use of gal- Jd rolling mills at the Kralodvorske works 
lium as a telescopic metal target in de- in Beroun and the sheet mill in Frydek- 

tecting and quantifying solar neutrinos and Mistek were eliminated. The East Slovakia 
its application in photoelectric solar cells. iron and steel combine, working with Cle- | 

Gold.—A study, sponsored in part by the cim, the French concern, modernized its 
Ore Research Institute of Prague, continued ¢ojd-sheet mill and overhauled its hot wide 
with a view toward determining whether a strip operation at Kosice in eastern Czecho- 
300,000-ton-per-year open pit and benefi- slovakia. The modernization was expected 
ciation facility would be constructed. In to achieve higher dimensional accuracy for 
addition, the Western Australian Develop- its strip products. | 

ment Corp.. and Czechoslovak Government Other developments of importance were 

were considering a joint venture to treat old the startup of an Asea/SKF (Sweden) sec- 

dumps from former gold mine operations. ondary steelmaking plant at the Skoda 

Gold prospecting continued with vigor steelworks in Plzen. Reportedly, steel pro- 
during 1987. Mining was expected to re- duction at that facility increased 20% as a 
sume in the central region of the Vultana result of the new plant. Another secondary 

River Basin and in South Bohemia by the steelmaking plant, furnished with powder 

end of. the decade. The open pit mine at injection equipment, was provided by Scan- 
Celina Morkrsko was scheduled to restart dinavian Lancers and brought on-line at the 
by 1990. Reserves there were thought to Vitkovice steelworks at Ostrava. 

amount to 100 tons of gold. Plans also called Tin.—Tin mining was renewed at the 

for the development of reserves in the Stannum Mine, 100 kilometers west of 

western Carpathians, as well as exploration Prague. The ore body consists of tin and 

of gold-scheelite deposits in Karpenske tungsten, with smaller amounts of mica, 

Hory in Bohemia and Soviansko in Slovak- minor sulfides, and topaz also occurring. 
ia. Output was expected to reach 250,000 tons 

Iron and Steel—Emphasis was switched of ore processed per year. The Czechoslovak 
from the production of crude steel to the Government invested 500 korunas (Kes)? in 
production of semimanufactures and fin- the project. 
ished products. Accordingly, modernization Other Metals.—Work continued on con- 

plans were focused on the construction of struction of a metallurgical complex in 

new facilities for the continuous casting of Bruntal, North Moravia, which was ex- 

steel. Production of steel castings and forg- pected to process 60,000 tons of base metal 

ings was scheduled to rise to 50% of total concentrates from copper, lead, and zinc 

steel output by 1995. Particularly signifi- ores, as well as rare elements. The Tiscova 

cant in this regard were improvements copper mine in Bohemia was overhauled for 

made to the Smervna steelworks at Podbro- more productive operation, while copper ore 

zova where an Asea/SKF (Sweden) electro- bodies at Banska Stiavnica, Slovinky, and 

magnetic stirrer was attached to a continu- Maria near Roznava continued to be ex- 

ous casting machine to improve the quality ploited. In Central Bohemia, further identi- 

of the continuously cast billets used for tube _ fications of lead and zinc ores were made, as 

production. were discoveries of new zinc deposits in the 

Much of the steelmaking process at the Zelezne Hory Mountains. In addition, a new 

iron and steel works in Czechoslovakia was lead and zinc mine in Zlate Hory-East was 

becoming controlled by computers and opened. 
microprocessors. Noteworthy was construc-
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INDUSTRIAL MINERALS | pipes, 55 inches in diameter, the 2,607-mile 

. : . line was expected to increase Czechoslovak- 
The prominent producers of kaolin were ia’s annual consumption of Soviet natural 

_ Chlumcanske Keramicke Zavody, Kera- 4. by 450 billion cubic feet by 1989. During 
micke a Sklarske Suroviny, Moravske Ke Ta 1987, the country imported 380 billion cubic 
micke Zavody, and Zap odceske Keramicke - feet of natural gas from the Soviet Union 
Zavody. Much of the kaolin for the ceramic 414 produced about 25 billion cubic feet, 
industry was mined in the Karlovy Vary roughly 7% of its known reserves. In tan- 
region of Czechoslovakia, and kaolin sup- dem with plans to replace oil and manu- 

Das Ploon Bae’ Ore ee mined by open pit factured coal gas with natural gas for resi- 

methods and beneficiated via sizing and Sent Mr ustzial uses, exploration of | 
/ high-intensity magnetic removal of impuri- Slovakia con tinue d. Results sugvested that 

ties. Annual output was about 575,000 tons, fut tout of " h as 70 oo bic 
with kaolin reserves estimated at 60 million ‘U0UFe Output of as much as /V billion cubic 
tons. } | feet per year was possible. 

Nuclear Power.—In 1987, a sixth and 
| MINERAL FUELS seventh nuclear reactor commenced oper- 

| _ ations at the Dukovany and Jaslorce Bo- 
_ Coal.—Coal accounted for 70% of the hunice plants. The facilities together pro- 

national fuel requirement. Coal exploration duced about 25% of Czechoslovakia’s elec- : 

continued in several parts of the country. tricity. Work on a 440-megawatt plant at 
Approximately 1.5 million tons of coking Mochovitse continued, as did construction 
coal was identified in the Ostrava-Karvina of a 1,000-megawatt reactor at Temelin. The | 
Basin. Although bituminous coal reserves of Mochovitse reactor was expected to start in | 
4.5 million tons were also identified at 1999. 
Ostrava, their location, 600 to 1,000 meters In light of the Chernobyl accident, the | 

below the surface, posed technical impedi- (Czechoslovak atomic power program began | 
ments to output. Lignite reserves there investing in making the country’s nuclear 
were measured at 5.5 million tons and were powerplants more resistant to natural dis- 
expected to be depleted within 30 years. asters, such as earthquakes. Estimates val- 

| Natural Gas.—Work neared completion ued the investment as equal to a 1-year 

ona Czechoslovak-built natural gas pipeline capital outlay for the entire fuel and power 
that would carry Soviet natural gas through sector of the Czechoslovak economy. : 
Czechoslovakia to customers in Austria, the | 
Federal Republic of Germany, Italy, and _1physical scientist, Division of International Minerals. 
Yugoslavia. Deliveries taken by Czecho- The Czechoslovak koruna (Kes) is not convertible to 

slovakia itself were to serve as compensa- {1S dollars andas such, ralues are expressed in korunas 
tion for the construction work. Utilizing values of the two currencies. }



_ The Mineral Industry c - The Mineral Industry of 
~ Denmark and Greenland 

: _ By Richard H. Singleton’ | 

| DENMARK 

The total value of Denmark’s mineral Austere measures taken by the Danish 

industry approximated $1.3 billion,? about Government in 1986 to limit domestic con- 

15% of which was raw petroleum products sumption succeeded in nearly halving the 

from the Danish North Sea. The only signif- 1986 deficit to below $3 billion in 1987. 
icant metals industry was the steel plant, However, the relatively high growth rate in 
which was based on scrap. Significant in- the real gross domestic product maintained | 

dustrial minerals were cement, diatoma- during the previous 3 years was reduced to 
ceous materials, and crushed and dimension near zero. Employment and interest rates 
stone. co 7 | did not change significantly. A left-of-center 

Denmark’s production of North Sea oi] Government was elected in September with- 

and gas continued to increase significantly Ut a majority. Pressure for increased spen- 

and provided more than 25% of the coun- ding was expected to ensue. | : 

try’s energy requirements in 1987. The ma- | | 

jor objective of the Government’s energy PRODUCTION AND TRADE 

policy continued to be the reduction of net = Production of North Sea oil and gas each 
oil imports. About one-half of the country’s again increased to record highs. Importa- 
oil was supplied from indigenous sources. tion of mineral fuels continued to fall. 
The initial gas distribution network on the Cement and lime sales decreased in re- 

mainland was completed for domesticdistri- sponse to reduced construction activity. Im- 

bution as well as for pipeline export to the ports of U.S. coal and coke decreased by 

Federal Republic of Germany and Sweden. 40% to 1.4 million tons. Danish exports to 
Development of North Sea petroleum re- the United States remained at $1.9 billion. 
sources continued, but at a slower rate Imports from the United States increased 
because of near saturation of the gas mar- by 15% to $861 million. The persistent U.S. 
ket, low oil prices, and estimated oil reserve trade deficit with Denmark remained near 
limitations. $1 billion. 

257
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. | Table 1.—Denmark: Sales of mineral commodities? | 
(Metric tons unless otherwise specified) 

- Commodity 1983 1984 1985 1986” 1987° —_——].$$ eee 

Cement, hydraulic. ____ = __ thousand tons__ 1,657 1,668 1,739 _ 2,029 21,887 
Clays:© : . 

Kaolin _-______-- ~~~. 22 10,000 14,000 13,000 710,404 ——-11,000 
Other, for ceramic uses____~._~_______ 4,500 24,168 24,686 6,000 6,000 

Cryolite?__-_- § 2 = es 17,200 20,300 17,900 18,000 217,200 
Diatomaceous materials: 

Diatomite® ~.§_-__-§ 2 es 6,000 10,000 6,000 6,000 6,000 
Moler ______~__~__~___________ €65,000 63,745 72,029 72,958 66,000 

Gas, natural?__________ million cubic feet__ __ 8,228 38,811 67,274 - 785,700 
Iron and steel:* 

Steel, crude_________-__ thousand tons__ 493 548 528 632 2606 Semimanufactures ___________-do____ 410 462 511 539 7538 
Lead, metal including alloys, secondary* ______ 10,052. 13,019 4,503 ®560 _- Lime, hydrated and quicklime__ thousand tons_ _ 108 128 129 134 2119 Nitrogen: N content of ammonia ___________ 11,700 _- — -- Peat __________._____ thousand tons__ °34 32 39 48 50 
Petroleum:? 

Crude ____-_-_ thousand 42-gallon barrels__ 16,460 17,700 22,120 27,700 235,200 OE 
ee TS SSS Sve PSPSPS 

Refinery products: 
Gasoline ________________do____ 10,548 10,438 10,226 11,110 11,100 
Jet fuel__-_-______________do____ 271 681 1,017 1,525 1,100 Kerosene________________do____ 78 429 125 172 200 Distillate fuel oil .__________do____. 22,178 23,162 22,326 24,723 23,700 
Residual fuel oil _-._________do____ 12,762 13,498 12,256 13,792 15,500 
Liquefied petroleum gas_____. _do____ 1,495 1,656 1,506 1,863 2,000 
Naphtha________________do____ 1,074 1,320 1,401 1,647 1,800 
Bitumen ________________do____ _' 446 533 521 347 400 
Refinery fuel and losses_______do____ 2,850 3,020. 2,880 3,322 2,300 

Total _--_____________do____ 51,702 54,737 52,258 58,501 59,100 
Salt? _._______________ thousand tons__ 407 523 5382 564 2531 Sand, industrial ____ thousand cubic meters_ _ 900 1,026 1,368 1,629 1,600 
Sand and gravel®__§_ = = ©22,000 23,200 24,600 28,500 232,100 Sodium carbonate _________ thousand tons__ 144 126 114 117 120 Stone: 

Crushed: 
Flint _______thousand cubic meters. _ “60 47 54 59 60 
Limestone: 

Agricultural _____ thousand tons__ 2,200 2,163 "1,882 1,972 2,000 
Industrial. ____________do____ ©140 145 142 153 150 
Chalk ~_-._-___________do____ ©180 220 203 . 249 250 Other _______thousand cubic meters__ “1,000 1,183 1,275 1,365 1,400 Dimension (mostly granite) _______do____ “100 154 - 156 213 200 Sulfur, byproduct __-§-§ $= == ee £9 000 10,859 7,376 12,810 13,000 _— eee 

*Estimated. Preliminary. Revised. 
1Table includes data available through June 30, 1988. 
?Reported figure. 
3Data represent production. 
‘Includes antimonial lead. 

. 

Table 2.—Denmark: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 

area 
Destinations, 1986 

Commodit 1985 1986 : 
y Shited Other (principal) 

SESE 

METALS 

Alkali and alkaline-earth metals: Alkali 
metals ____________________ 1 7 _- West Germany 4; Spain 3. 

Aluminum: 
Ore and concentrate___________ 2,042 __ 
Oxides and hydroxides ________ _ 166 176 63 . United Kingdom 60; France 10. Ash and residue containing aluminum 38 198 _. United Arab Emirates 102; Sweden 

, . 61; Finland 35. 
Metal including alloys: 

Scrap -_~____________ 16,669 20,552 __ West Germany 12,712; Netherlands 
. 3,020; Norway 2,071. 

Unwrought______________ 12,129 10,222 a West Germany 6,715; Belgium- 
Luxembourg 1,854; Portugal 354. Semimanufactures _________ 27,672 28,995 231 West Germany 8,567; Sweden 6,771 
United Kingdom 5,201. 

See footnote at end of table.
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| Table 2.—Denmark: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

: Destinations, 1986 

Commodit oe 1985 1986 : 
yO Bnited Other (principa!) 

METALS —Continued 

Antimony: Metals including alloys, all 
forms _._--~----~~~-~-_____-_ 3 (?) _- All to Saudi Arabia. 

Arsenic: Oxides and acids_ _________ _- 10 Le All to Sweden. 
Bismuth: Metals including alloys, all 

forms _____-__~__~-~~~-~-~-_____ 1 (?) _- Mainly to Algeria. 
Cadmium: Metal including alloys, all 

forms ____~_~------i--~~_ ~~ __ 1 _- 
Chromium: 

Oxides and hydroxides _________ 4 3 _— All to Sweden. 
Metal including alloys, all forms ___ — 1 (?) -- All to Spain. 

Cobalt: Oxides and hydroxides _______ 4 _- 
Columbium and tantalum: Metal includ- 

ing alloys, all forms, tantalum _ ~~ _ — (2) _- 

Copper: | | 
Oxides and hydroxides _________ 37 -(?) _- NA. 
Sulfate ____..2 2.2 ~~ ____ 3 27 — Greenland 25; Finland 1. 
Ash and residue containing copper _ _ 915 1,282 __ Sweden 697; West Germany 580; 

Netherlands 5. 
Metal including alloys: 

Scrap _________________ 15,767 14,130 — West Germany 12,319; Belgium-Lux- 
. . embourg 725; East Germany 353. 

Unwrought_ __ ~~~ ~___ 1,558 2,065 __ Sweden 840; West Germany 540; 
. . Portugal 491. 

Semimanufactures ____—____ 3,999 6,024 (?) West Germany 2,469; Sweden 875; 
Belgium-Luxembourg 796. 

Gold: 
Waste and sweepings . 

value, thousands_ _ $5,298 $5,401 _-= Netherlands $2,761; Switzerland 
$1,548; West Germany $590. 

Metal including alloys, unwrought 
and partly wrought _____do____ $1,642 $3,338 _- Netherlands $1,454; Finland $750; 

West Germany $547. 
Hafnium: Metal including alloys, all 

forms ______ ~~ ___ ee — 20 _- All to Netherlands. 
Iron and steel: 

Iron ore and concentrate: 
Excluding roasted pyrite_ __ _ _ — 6,834 4,870 94 United Kingdom 1,727; West Ger- 

many 1,366; Netherlands 1,260. 
M Fyrite, roasted___________ _- 598 _— Netherlands 550; West Germany 48. 

etal: 
Scrap ____ ~~~ 269,535 182,617 _- West Germany 138,286; Netherlands 

' 16,868; Sweden 14,638. 
' Pig iron, cast iron, related mate- 

rials.§_§-§ ~§.-~§_-__________ 392 343 _- West Germany 255; Tanzania 35; 
United Kingdom 17. 

Ferroalloys: 
Ferrochromium ___—-_—~_-— _- (?) _- All to Finland. 
Ferrosilicomanganese __ __ (?) 1 _. All to Sweden. 
Silicon metal _________- 83 34 1 Sweden 32; Saudi Arabia 1. 
Unspecified... ___ 21 1 — All to Belgium-Luxembourg. 

Steel, primary forms _ _ __ ____ 8,833 5,952 1 Sweden 3,191; West Gemrmany 2,636; 
. United Kingdom 35. 

Semimanufactures: — 
Bars, rods, angles, shapes, 

sections. _§_§__._____- 105,817 113,401 40 West Germany 41,151; Sweden 
23,119; United Kingdom 15,299. 

Universals, plates, sheets _ _ 309,283 340,736 5,903 West Germany 107,320; Sweden 
64,944; United Kingdom 45,729. 

Hoop and strip________~— 22,074 27,470 (?) Sweden 14,693; United Kingdom 
- 7,881; France 1,948. 

Rails and accessories _ _ _ _ — 2,731 354 _- West Germany 321; Norway 19; 
Greenland 6. 

Wire ____________-_- 4,939 4,699 17 Sweden 1,372; West Germany 850; 
Finland 710. 

Tubes, pipes, fittings _ — _ _ _ 85,543 77,525 341 Sweden 36,755; West Germany 
13,021; United Kingdom 11,001. 

Castings and forgings, rough 33,686 35,379 2 West Germany 16,273; Sweden 
11,468; Norway 2,325. 

Lead: 
Oxides ____._____--------- 16 7 _- West Germany 4; Kenya 2. 
Ash and residue containing lead_ _ _ _ 2,204 109 a8 United Kingdom 45; Belgium-Lux- 

embourg 44; West Germany 20. 
Metal including alloys: 

Scrap __________------- 14,530 14,344 _. West Germany 8,270; Sweden 4,897; 
United Kingdom 615. 

Unwrought_____-___.-_—- 3,985 3,244 _- Belgium-Luxembourg 1,%51; Nether- 
lands 598; West Germany 294. 

- Semimanufactures ______——- 30 326 _. United Kingdom 244; Sweden 26; 
Japan 20. 

See footnotes at end of table.
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Table 2.—Denmark: Exports of mineral commodities! —Continued . 

(Metric tons unless otherwise specified) 

a Destinations, 1986 

. Commodit . 1985 1986. . 
y Qn rited Other (principal) 

METALS —Continued . . . 

Lithium: . 
Oxides and hydroxides _________ __ 48 _- All to West Germany. 
Metal including alloys, all forms __ _ (7) — . 

Magnesium: Metal including alloys: . 
Scrap_--_---_--_----~-~-~- 1 130 101 _- Do. . 
Unwrought _____§_§__________ (7) 15 _ Do.. . 
Semimanufactures____________ 4 20 — Sweden 13; United Kingdom 6; Nor- 

way 1. 
Manganese: , 

Oxides __________~__=_____ 13 3 _- All to Sweden. . 
Metal including alloys, all forms ___ (?) (7) _— All to West Germany. . _ 

Mercury _~--.--~. 16-pound flasks_ _ 174 29 — Mainly to West Germany. | 
ickel: 
Matte and speiss .__ __________ _- 2 — All to United Kingdom. | 
Ash and residue containing nickel _ _ 438 . 851 _- United Kingdom 227; West Germany 

_ -213; Belgium-Luxembourg 61.. . 
Metal including alloys: 

Scrap ___ 2 Le 14 19 _. Sweden 10; West Germany 9. 
_ ‘Unwrought_.___~_~_ = ~~ __ (7) 4 _- Finland 2; Iceland 2. 

Semimanufactures _________ 2 24 _- Finland 7; Norway 5; West Germany 
. . 4, 

Platinum-group metals: . . ” 
Waste and sweepings , 

' value, thousands_ _ $1,920 $2,851 — West Germany $2,615; Netherlands ; 
. $189; United Kingdom $24. 

Metals including alloys, unwrought 
and partly wrought ____-do____ $788 $1,577 - __ Sweden $1,062; Netherlands $158; 

France $155. 
Selenium, elemental_____~_~_______ (?) 3 __ All to Finland. 
Silver: . 

Waste and sweepings 
value, thousands_ _ $6,801 $7,259 —_ United Kingdom $3,940; Switzerland 

. $1,136; France $982. 
Metal including alloys, unwrought 

and partly wrought _____do____ $2,969 $2,214 a ee $871; Finland $729; Norway 
1. 

yellurium, elemental and arsenic _ _ _ _ _ 20 — 
in: 
Ash and residue containing tin ____ 486 102 _— United Kingdom 54; Belgium-Lux- 

embourg 23; West Germany 19. _ 
Metal including alloys: 

Scrap ~~~ ___________ le . 180 261 _— Sweden 109; Belgium-Luxembourg 
103; West Germany 27. oo 

Unwrought_______ 2 ___ 1,341 1,431 __ Belgium-Luxembourg 1,248; West 
Germany 73; Sweden 40. 

Semimanufactures __ ~~ ____ 15 20 __ West Germany 6; Finland 4; Sweden 

Titanium: 
Oxides ___. ~~~ LL 86 207 _- West Germany 54; Canada 50; Ecua- 

or 21. 
Metal including alloys: 

Scrap ______~___________ 9 8 _- All to United Kingdom. 
Semimanufactures _________ T2 3 _— Sweden 2; West Germany 1. 

Tungsten: Metal including alloys: 
Scrap____.___ ~~~ ______- 28 40 _- West Germany 39; Sweden 1. 
Unwrought _______~_~________ 2 __ 
Semimanufactures____________ (?) a 

vanadium: Oxides and hydroxides _ __ _ _- 1 _- All to Belgium-Luxembourg. 
inc: 
Oxides __-_.___ 2 13 31 _- West Germany 15; Malta 11; Saudi 

Arabia 3. 
Blue powder___-§ ~~~ _ = 198 205 12 West Germany 112; Norway 19. 
Matte____________________ 1,309 1,256 _- Norway 1,085; West Germany 171. 
Ash and residue containing zinc _ _ _ _ 1,304 1,683 _ Norway 1,159; West Germany 299; 

India 157. 
Metal including alloys: 

Scrap ________~__________ 4,078 3,767 __ Norway 1,709; West Germany 1,048; 
Sweden 112. 

Unwrought______________ 42 80 _. West Germany 45; Sweden 26; Uru- 
guay 7. 

Semimanufactures ________. ™72 28 _. Greenland 20; Norway 3; West Ger- 
many 2. 

Zirconium: Metal including alloys, all 
forms _._-_-_____~___________ (?) _ 

See footnotes at end of table.
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Table 2.—Denmark: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

. Destinations, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

METALS —Continued 

Other: . 
Ores and concentrates____.____~_ 483 469 _- West Germany 318; Sweden 145; Nor-  _ 

way 6. 
Oxides and hydroxides ________~_ 1 20 _- All to Finland. 
Ashes and residues_ __ ~~ ______~ 263 3,876 _- United Kingdom 3,621; West Ger- 

many 156; Netherlands 74. 
Base metals including alloys, all 

forms ______ ~~ ~~~ _-_ 3 -— 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

. etc _______________-__-e 21 4 _. Iceland 2. 
Artificial: Silicon carbide ___ — ~~ ~~ 3 (7) _- Mainly to Algeria. 
Dust and powder of precious and semi- 

precious stones including diamond . 
value, thousands_ — $1 _- 

Grinding and polishing wheels and 
stones _______~_~-------- 794 1,553 3 Ethiopia 690; Egypt 313; Djibouti 116. 

Asbestos, crude____-__________- 50 _- 
Barite and witherite___~_._.__~_-_- 12 45 _— Sweden 31; Ecuador 8; Bahrain 2. 
Boron materials: — . 

Crude natural borates_________~— 10 6 _- Norway 5. 
Elemental ___.__~___~~___ __- — 9 — All to Israel. 
Oxides and acids ______-~.----- 19 34 _- Sweden 18; Finland 13; Norway 3. 

Cement. _____~--_------------ 308,441 327,228 3 Greenland 10,667; Finland 4,870; 
. unspecified 304,441. 

Chalk______~____. ~~ ~~~ -_-__- 75,724 113,179 _- Finland 94,173; United Kingdom 
17,241; Sweden 6,292. 

Clays, crude: 
Bentonite _________________ 16 16 —_ Sweden 7; Netherlands 5; Oman 2. 
Chamotte earth. ___._..._---- 1,222 13 — _- Belgium-Luxembourg 8; Finland 3; 

. West Germany 2. 
Fuller’s earth __ ____.______ ~~ — 3 _- Singapore 1; Sweden 1. 
Kaolin __-____..~--_-------~-- 599 685 _- Sweden 309; West Germany 193; Nor- 

way 87. 
Unspecified _.._____.___--- _- 1,612 3,170 1 West Germany 1,192; Sweden 664; 

Netherlands 611. 
Cryolite and chiolite_ _________--~- 20,940 20,770 NA NA. 
Diamond: . 

Gem, not set or strung . 
value, thousands. _ $196 $249 $1 Israel $110; Belgium-Luxembourg 

, $32; West Germany $30. 
Industrial stones ________do____ _- $1 _- All to Spain. 

Diatomite and other infusorial earth _ _ — 71,948 74,105 _- West Germany 23,154; United King- 
dom 18,274; Netherlands 13,438. 

Feldspar, fluorspar, related materials: 
Feldspar _. _~._-_________-__- 37 5 _- All to France. 
Fluorspar _.._~____..~___--- 24 _— 

Fertilizer materials: 
Crude, n.es _~_-____________-- 2 1 _- NA. 
Manufactured: 

Ammonia_—_~—~_~_~________-_ 570 486 _- Sweden 461; Iceland 5; Libya 4. 
Nitrogenous ____________~- 3,330 756 _- West Germany 624; Sweden 96; 

Greenland 20. 
Phosphatic_____________- 71,441 46,057 — Sweden 320; Norway 107; unspecified 

010. 
Potassic. __-__-___~_~_~_____-_ 39 48 _. Sweden 36; France 6; West Germany 

Unspecified and mixed _ _ _ _ _ _ - 535,039 395,839 _- West Germany 5,092; Sweden 557; 
unspecified 390,045. 

Graphite, natural _______-_-_-~-- (?) 146 _. West Germany 145. 
Gypsum and plaster ____---.~----- 2,013 3,132 1 Sweden 2,858; West Germany 180; 

Norway 68. 
Iodine __________-~.~--------- 34 134 _- Sweden 126; Taiwan 7; Malawi 1. 
Kyanite and related materials _ _ _ _ _ _ 13 72 _- All to Netherlands. 
Lime ________-~------------- 10,367 14,357 90 Norway 8,551; Finland 3,705; Sweden 

Magnesium compounds: Oxides and 
hydroxides _________-~~------ 12 8 _- Saudi Arabia 3; Sweden 3; Norway 1. 

Mica: Crude including splittings and 
waste ___________--------- 1 3 -- Mainly to Sweden. 

Nitrates, crude __________-_--_-_~- T1713 1,369 215 United Kingdom 1,030; Japan 53. 
Pigments, mineral: 

Natural, crude __________---- 33 48 _- Turkey 27; Sweden 10; Indonesia 6. 
Iron oxides and hydroxides, processed 212 185 -- Sweden 49; Iceland 30; Ecuador 15. 

See footnotes at end of table.
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Table 2.—Denmark: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit 1985 1986 ‘ 
| y Buited Other (principal) 

INDUSTRIAL MINERALS —Continued 

. Precious and semiprecious stones other 
than diamond: 
Natural ____~— value, thousands_ _ $85 $77 _ Hong Kong $17; Norway $16; West . 

Germany $15. 
Synthetic __________-_-do____ $10 $6 _- Iceland $3; Sweden $2. 

Pyrite, unroasted_ _____________- 20 3 _- NA. 
Salt and brine. -_-$_/_-____~_~_____ 236,945 = 272,075 2 Sweden 144,463; Norway 100,992; 

Finland 15,805. 
Sodium compounds, n.e.s.: Carbonate, 

manufactured _______________ 54 63 __ West Germany 24; Iceland 23; Green- 
land 15. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _____ 87,616 51,996 _- West Germany 51,668; Italy 49; Nor- 
. way 48. 

Worked___.__-____-_----~- 11,361 11,275 11 West Germany 8,780; Norway 1,288; 
Sweden 834. 

Dolomite, chiefly refractory-grade __ 139 114 — Iceland 100; United Kingdom 5; Nor- 
way 3. 

Gravel and crushed rock ______~_- 679,089 674,922 _ West Germany 657,637; Sweden . 
8,367; Netherlands 4,501. 

Limestone other than dimension _ _ _ 126,741 116,081 _. West Germany 55,174; Norway 
30,830; Sweden 26,742. 

Quartz and quartzite__________~- 340 221 _- France 69; Sweden 42; Saudi Arabia 

Sand other than metal-bearing _ ___ 212,798 212,648 111 Sweden 155,346; West Germany 
23,034; Norway 19,353. 

Sulfur: 
Elemental: 

Crude including native and 
byproduct ________~___—- 3,242 3,222 _- West Germany 3,220; Norway 1. 

Colloidal, precipitated, sublimed _ 499 4,642 _- Belgium-Luxembourg 3,810; France 
829; Ghana 3. 

Dioxide__ ______.~___~______~_ 2 2 -- All to Angola. 
Sulfuric acid___§. 2.22 ~~ ~_____ 14,163 465 __ Norway 226; Angola 68; Sweden 61. 

Talc, steatite, soapstone, pyrophyllite __ 81 65 _- Ecuador 25; Ireland 6; Thailand 5. 
Gormiculite, perlite, chlorite_______~ 40 76 _- Norway 60; Sweden 16. 

ther: 
Crude_____=_ ~~~ ~~~ ee 694 533 18 West Germany 345; Greenland 80; 

Norway 32. 
Slag and dross, not metal-bearing _ _ 139,097 129,023 — Norway 97,449; West Germany 

, , 26,928; France 3,750. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural __ — _ _ _ _ 548 207 _- Sweden 71; Finland 12; Malaysia 11. 
Carbon: 

Carbon black _________~_____~- 15 16 —_ Sweden 6; Thailand 3; Cyprus 2. 
Gascarbon _______ ~~ ~_____- 21 26 — Norway 19; West Germany 6; United 

Arab Emirates 1. 
Coal: 

Anthracite... 2-2 5 2 5 2 16 2 __ All to Sweden. 
Bituminous ___~____________- 71,183 63,560 __ Sweden 47,238; Netherlands 10,216; 

Finland 4,073. 
Briquets of anthracite and bituminous 

coal___ ~~ 5 5 ee 5 2 _- All to Iceland. 
Lignite including briquets ___—_—_~— _- 39 _- Sweden 27; Norway 11. 

Coke and semicoke__________~___ 1,499 2,564 __ Sweden 1,881; United Kingdom 612; 
Iceland 49. 

Gas, natural: Gaseous 
million cubic feet_ — 18,018 24,948 —_ West Germany 15,572; Sweden 9,376. 

Peat including briquets and litter _ _ _ _ _ 6,741 5,944 __ Netherlands 5,137; United Kingdom 
418; Sweden 165. 

Petroleum: 
Crude_ thousand 42-gallon barrels_ _— 7,977 6,434 __ Sweden 5,080; United Kingdom 1,022; 

Norway 332. 

See footnotes at end of table.
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Table 2.—Denmark: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

. Destinations, 1986 

Commodit 1985 1986 ‘ 
y Gn uted Other (principal) 

| MINERAL FUELS AND RELATED 
MATERIALS —Continued 

Petroleum —Continued 

Refinery products: 
Liquefied petroleum gas 

thousand 42-gallon barrels_ _ 3842 519 __ Netherlands 197; Sweden 114; West 
Germany 23. 

Gasoline ____.__.~_do___ _ 5,452 5,922 32 Sweden 3,636; Netherlands 733; 
United Kingdom 620. 

Mineral jelly and wax __do____ 6 6 — Sweden 4. 
Kerosene and jet fuel_ __do__ __ 868 651 _— West Germany 590; Greenland 25; 

Sweden 23. 
Distillate fuel oil ~~. __do___ _ 5,249 5,344 a Sweden 4,033; West Germany 545; 

Greenland 468. 
Lubricants _________do____ 141 63 (2) Norway 21; Greenland 11; West Ger- 

many 6. 
Residual fuel oil_ __ ____ _do____ 4,683 6,461 121 United Kingdom 3,724; West Ger- 

many 1,163; Ireland 296. 
Bitumen and other residues 

do_ ___ 118 33 __ Finland 23; Greenland 6; Norway 2. 
Bituminous mixtures___do__ __ 11 9 __ West Germany 4; Sweden 2; Norway 

1. 
Petroleum coke ______do____ 66 290 __ Ireland 188; Sweden 93; United King- 

dom 9. 

"Revised. NA Not available. 
1Table prepared by Jozef Plachy. 
*Less than 1/2 unit. | 

Table 3.—Denmark: Imports of mineral commodities! 

(Metric tons unless otherwise specified) 

. Sources, 1986 

Commodit. 1985 1986 : 
y Bn uted Other (principal) 

METALS | 
Alkali and alkaline-earth metals: Alkali 

metals__§ _§_~§_§_~§ =~ 2 LLL 249 278 __ West Germany 219; France 56; Swe- 
den 3. 

Aluminum: 
Ore and concentrate___________ 723 554 _— China 552; West Germany 2. 
Oxides and hydroxides _________ 4,403 4,584 692 United Kingdom 2,395; West Ger- 

many 1,394. 
Ash and residue containing aluminum 1,497 2,011 _e West Germany 1,858; Sweden 152. 
Metal including alloys: 

Scrap ________~_________e 8,881 5,315 19 West Germany 2,018; United King- 
dom 1,175; Sweden 932. 

Unwrought_____________ - 28,391 34,280 8 Norway 16,755; Netherlands 6,610; 
West Germany 5,773. 

Semimanufactures ________ — 66,587 72,909 155 West Germany 20,123; Sweden 
11,201; Norway 10,399. 

Antimony: 
Oxides ____~___-__.~_______ 32 68 _- United Kingdom 59; Belgium-Lux- 

embourg 9. 
Metal including alloys, all forms _ _ _ (?) (7) NA NA. 

Arsenic: Oxides and acids_ _____.___ 30 10 —_ All from Belgium-Luxembourg. 
Beryllium: 

Oxides and hydroxides _________ 73 35 _- All from West Germany. 
Metal including alloys, all forms _ _ (?) (?) All from United Kingdom. 

Bismuth: Metal including alloys, all 
forms _____-.~----~-_---_-.-- 2 1 _- Mainly from West Germany. 

Cadmium: Metal including alloys, all 
forms __-___~.~---------.--- 3 1 _- Mainly from United Kingdom. 

Chromium: 
Ore and concentrate__________ - 1,323 1,473 a West Germany 1,401; United King- 

dom 48; Netherlands 24. 
Oxides and hydroxides _____-—_~--_~- 183 392 (?) West Germany 234; Italy 106. 
Metal including alloys, all forms _ _ _ 1 1 _. Mainly from Italy. 

See footnotes at end of table.
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Table 3.—Denmark: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

. , Sources, 1986 

Commodit 1985 1986 : 
. meee United Other (principal) 

METALS —Continued 

Cobalt: 
Oxides and hydroxides ________ _ 6 9 _- United Kingdom 6; Belgium-Luxem- 

bourg 1; Canada 1. 
Metal including alloys, all forms __ _ 25 23 (?) Belgium-Luxembourg 17; Finland 5. 

Columbium and tantalum: Metal includ- 
ing alloys, all forms: 
Columbium (niobium) ____ = _____ (?) (?) _. All from Austria. 
Tantalum _________________ (2) (?) (7) , 

Copper: 
Ore and concentrate ___.~_______ 23 _- 
Oxides and hydroxides .________ 7173 725 _~ West Germany 348; Italy 182; Nor- 

, way 147. 
Sulfate. ._-__. 2-2-2 -______ 2,486 2,050 -- Italy 1,088; Belgium-Luxembourg 

639; France 156. 
Ash and residue containing copper _ _ 1,005 1,768 _- All from West Germany. 
Metal including alloys: . . 

Scrap _-.-__~_ ~~ ~~ ~~ ___ Le 4,482 7,164 _- Sweden 4,009; West Germany 1,603; 
. Ireland 527. . 

Unwrought_ ~~~ 2 Le 2,002 2,011 __ United Kingdom 1,113; Sweden 728; 
, West Germany 115. . 

Semimanufactures ________ — 37,164 39,373 33 West Germany 21,654; Sweden 6,726; 
Finland 2438, 

Germanium: Metal including alloys, all - 
forms _________ ~~ i ~_____e (?) — 

Gold: 
Waste and sweepings 

value, thousands_ _ $164 $221 -- Norway $151; Sweden $58; West Ger- = 
many $7. . 

Metal including alloys, unwrought . 
and partly wrought _____do______. $7,304 $11,729 $1 Switzerland $4,629; Netherlands 

$3,282; United Kingdom $1,509. 
Iron and steel: . 

Iron ore and concentrate: 
Excluding roasted pyrite. _ _ _ _ _ 1,933 3,390 _- Sweden 3,329; West Germany 54; 

rance 7. 
M Fyrite, roasted. _________-_- 19,710 28,981 _- All from Norway. 

etal: 
Scrap _..-.~----_------ 47,649 121,061 _- United Kingdom 43,108; U.S.S.R. 

' 35,057; West Germany 33,281. — 
Pig iron, cast iron, related mate- 

rials... 2 2 ~§$_ ~§ »5 pe 62,676 80,212 21 U.S.S.R. 24,581; Brazil 20,993; Swe- 
den 8,213. 

Ferroalloys: 
Ferrochromium _______~_ 115 63 _- Sweden 38; West Germany 21; United 

Kingdom 4. 
Ferromanganese-_ ~~ — ~~ — — 2,023 1,618 (?) Norway 878; West Germany 727;. 

France 13. 
Ferromolybdenum_ _ — — — — — 17 5 _- All from Sweden. 
Ferrosilicochromium _ _ _ _ — 28 23 _- Sweden 20; United Kingdom 3. 
Ferrosilicomanganese _ _ ~ _ 4,002 6,247 -- Norway 6,069; West Germany 178... 
Ferrosilicon_ _____.__-~- 2,774 3,166 _- Norway 2,503; West Germany 525; 

Sweden 138. 
Silicon metal ___~______ _ 853 622 _- Norway 456; France 112; West Ger- 

many 54. 
Unspecified. ________~- 971 449 2 West Germany 267; Belgium-Lux- 

embourg 63; Norway 59. 
Steel, primary forms ________ 218,643 163,359 (?) Finland 37,796; Sweden 29,028; West 

Germany 27,816. 
Semimanufactures: 

Bars, rods, angles, shapes, 
sections. ___________ 357,280 379,213 61 Sweden 92,100; West Germany 

70,763; United Kingdom 39,195. 
Universals, plates, sheets _ _ 717,213 693,230 27 Sweden 136,423; West Germany 

122,424; Finland 87,742. 
Hoop and strip_________ 73,781 77,075 1 West Germany 37,070; Sweden 

17,536; Austria 7,926. 
Rails and accessories _____ 9,414 13,130 _— West Germany 9,363; France 3,303; 

Sweden 227. 
Wire __~_____________ 37,737 36,830 8 West Germany 11,924; Belgium- 

Luxembourg 11,305; Sweden 6,037. 
Tubes, pipes, fittings _____ 282,487 270,995 647 West Germany 109,309; United King- 

. dom 25,126; Netherlands 23,457. 
Castings and forgings, rough 5,413 6,567 4 West Germany 2,427; Norway 1,725; 

Switzerland 756. 

See footnotes at end of table.
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Table 3.—Denmark: Imports of mineral commodities —Continued 

(Metric tons unless otherwise specified) 

oO . : Sources, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

METALS —Continued . 

Lead: 
Oxides ._-. .-_-----------~- 355 308 2 West Germany 214; East Germany 

. — 41; Belgium-Luxembourg 23. . 

Ash and residue containing lead_ _ _ _ _- 10 _— All from Sweden. 

Metal including alloys: . 

Scrap _____--~--------- 994 339 — Sweden 157; United Kingdom 83; 
Netherlands 56. 

Unwrought____.~-____---~- 20,468 19,533 __ Sweden 8,488; West Germany 8,459; 
_Belgium-Luxembourg 1,646. 

Semimanufactures ______-~-- 4,249 4,977 (?) West Germany 4,523; France 263; 
Sweden 92. 

Lithium: Metal including alloys, all forms 2. 4 _- West Germany 2. 

. Magnesium: Metal including alloys: oO 
rap______--__--~--~---~-- 202 12 — Sweden 10; West Germany 2. 

Unwrought ________-------- 107 79 _- Norway 76; West Germany 1; Italy 1. 

Semimanufactures________---~- 111 172 33 Netherlands 54; Switzerland 28. 

Manganese: 
Ore and concentrate, metallurgical- 
grade.__________--»----- 1,085 575 _. Netherlands 527; West Germany 48. 

Oxides ______-__---------- 1,541 1,388 -- Belgium-Luxembourg 769; Greece 
340; Netherlands 195. 

Metal including alloys, all forms _ _ — : 3 39 -- Norway 28; Sweden 8; China 2. 

Mercury _____._— 76-pound flasks_ — 464 203 _— U.S.S.R. 87; Turkey 58; Finland 29. | 

Molybdenum: . 

Oxides and hydroxides ______-~_- 1 35 _- Netherlands 32; West Germany 1; © 
United Kingdom 1. 

-Metal including alloys: — me 
' Unwrought__.___-------- (?) 1 _— Mainly from United Kingdom. 

. Semimanufactures ______~~~- (?) 3 _- Mainly from West Germany. 

Nickel: 
Ore and concentrate ________--- _- 12 __ Netherlands 7; Switzerland 5. 

Oxides and hydroxides ______-~-_- 1 1 __ All from West Germany. 

Metal including alloys: 
Scrap _-___------------ _ 2 — Mainly from West Germany. 

Unwrought_________----~- 145 216 _- Finland 126; West Germany 41; 
United Kingdom 19. 

Semimanufactures ______~—~- . 194 280 44 West Germany 113; Norway 45. 

Platinum-group metals: 
Waste and sweepings 

value, thousands. — $104 $409 __ Sweden $393; Finland $7; United 
. soe Kingdom $5. 

Metals including alloys, unwrought 
and partly wrought __ __ —do__ ~~ $4,357 $6,036 $66 Netherlands $2,143; Switzerland 

$1,576; United Kingdom $1,127. 

Rare-earth metals including alloys, all 
forms __________---------- _- (7) _- All from Sweden. 

Rhenium: Metal including alloys, all 
forms __________~--------- (7) (7) __ All from Switzerland. 

Selenium, elemental_______-~__~-- 1 (?) _- All from West Germany. 

Silver: 
Waste and sweepings® 

value, thousands_ _ *$1,700 $1,488 _- Nee $919; Sweden $537; Iceland 

Metal including alloys, unwrought 
and partly wrought _ __ _ _do_ ~~ _ $10,267 $10,164 $12 France $2,657; West Germany $2,191; 

Switzerland $2,170. 

Tellurium, elemental and arsenic _ _ _ _ — _- (?) _. All from Canada. 

Tin: 
Oxides ____~-__--~-------~-- 1 1 _- All from United Kingdom. 

Ash and residue containing tin __ __ 39 _- 
Metal including alloys: 

Scrap _____-------+----- 2 504 500 Norway 4. 

Unwrought___.___------~- 362 1,999 937 Belgium-Luxembourg 773; West Ger- 
many 187. 

Semimanufactures _______-~- 259 141 (2) Sweden 69; West Germany 52; United 
Kingdom 15. 

Titanium: 
Oxides _______~----------- 8,281 8,605 240 United Kingdom 2,949; Norway 2,642; 

Finland 1,311. 

Metal including alloys: 
Scrap ______----------- _- (?) _- All from Japan. 

Unwrought_ _____.------- (?) (7) (?) 
Semimanufactures __ __ ~~ --- 62 64 7 West Germany 45; Japan 8; Sweden 

See footnotes at end of table.
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| | Table 3.—Denmark: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

ee ee 
_ Sources, 1986 

Commodit 1985 ~ 1986 © : 
a . ghited Other (principal) 

——— 

METALS —Continued - 

Tungsten: Metal including alloys: 
Scrap_______-----~_______ 8 13 -- United Kingdom 10; Sweden 2; West 

Germany 1. 
Unwrought ________________ 1 2 _- Mainly from West Germany. 
Semimanufactures____________ 10 13 (?) Sweden 9; United Kingdom 2; West 

Germany 1. 
Uranium and/or thorium: Metal includ- 

ing alloys, all forms, thorium ______ __ (?) _- All from West Germany. 
Vanadium: 

Oxides and hydroxides _________ _- 1 _- All from Netherlands. . Metal including alloys: — . 
Unwrought ____ 2 _— 3 3 
Semimanufactures____________ —_ (7) ~- All from Japan. ot 

Zine: 
Oxides ________________ Le 2,763 3,117 545 West Germany 1,872; France 360. 
Blue powder. _______________ 847 896 _- Norway 577; Belgium-Luxembourg 

177; West Germany 142. 
Ash and residue containing zinc _ _ _ _ 172 155 _- All from West Germany. 
Metal including alloys: aan . 

Scrap __-________.______ 52 86 . __ West Germany 54; Finland 30; Cy- 
prus 2. 

Unwrought______________ 14,574 14,7388 ~ __ Finland 6,084; Norway 5,343; United 
Kingdom 1,448. 

Semimanufactures ______ ___ 3,793 4,062 _. France 2,531; West Germany 1,303; 
Norway 50. . 

Zirconium: , 
Ore andconcentrate___________ 236 256 _- West Germany 206; Netherlands 48; 

United Kingdom 2. 
Metal including alloys, all forms ___ (?) (?) . (?) 

Other: ° 
Ores and concentrates__________ 98 22 _- Canada 20; West Germany 2. 
Oxides and hydroxides _________ 6 11 (?) Netherlands 3; Spain 2; United King- 

om 2. 
Ashes and residues_ ___ = _§______ 97 1 — All from Sweden. 
Base metals including alloys, all 

forms __________________ 1 _- . 
INDUSTRIAL MINERALS . 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

etc _---___ 10,331 10,468 4 Iceland 9,583; Netherlands 318; West 
Germany 236. 

Artificial: 
Corundum ______________ 374 451 _— West Germany 443; France 6; United 

Kingdom 1. 
Silicon carbide. ___§________ 969 752 _- Norway 504; West Germany 246; 

France 2. 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands_ _ $368 $791 $74 Switzerland $506; Ireland $195. 

Grinding and polishing wheels and 
stones ____ 2 = 1,205 1,222 4 West, Germany 371; Austria 316; Italy 

Asbestos, crude________________ 10,362 10,269 50 Canada 8,702; Cyprus 935; Greece 

Barite and witherite_____________ 1,914 14,566 _- Netherlands 6,130; Ireland 5,350; 
Norway 1,966. 

Boron materials: 
Crude natural borates__________ 4,704 2,599 1,940 Belgium-Luxembourg 466; West Ger- 

many 101. 
Oxides and acids _____________ 433 480 60 France 168; Italy 106; Turkey 62. 

Bromine ____________________ 130 76 14 Israel 41; United Kingdom 18. 
Cement_____________________ 63,382 74,933 1 Poland 38,643; West Germany 14,796; 

East Germany 12,477. 
Chalk___~____~_____ =e 15,246 16,113 4 West Germany 7,915; France 3,523; 

Austria 2,397. 
Clays, crude: 

Bentonite _________________ 2,669 4,780 275 West Germany 1,499; Netherlands 
1,108; Italy 1,073 

Chamotteearth. _____________ 4,558 1,255 — France 1,030; West Germany 162; 
Netherlands 335. 

Fuller’searth  ~._§._~__-_~__~____ 1,129 750 —_ West Germany 294; United Kingdom 
256; Netherlands 199. 

Kaolin _-_-._- ~~~ 2 36,182 29,750 8 United Kingdom 25,343; West Ger- 
many 3,097; Czechoslovakia 438. 

Unspecified __..___.________ ™6,426 6,442 300 West Germany 5,640; Netherlands 
456. 

Cryolite andchiolite_____________ 111,530 70,343 __ Greenland 70,342; Iceland 1. 

See footnotes at end of table.
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Table 3.—Denmark: Imports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 

es 
Sources, 1986 

Commodit 1985 1986 . 
y United Other (principal) 

pn SSS Se PPP tS ASA ST 

INDUSTRIAL MINERALS —Continued 

Diamond: 
Gem, not set or strung 

. value, thousands_ _ $2,459 $6,109 —_ Belgium-Luxembourg $3,060; Sweden 
$2,018; Switzerland $427. 

Industrial stones _____——do___- $39 $151 _- Belgium-Luxembourg $143; Switzer- 
land $4; Israel $2. 

Diatomite and other infusorial earth_____. 5,536 5,126 1,936 Iceland 1,956; France 333. 
Feldspar, fluorspar, related materials: 

Feldspar ____..._-__------~- 6,558 4,993 — Norway 4,201; Sweden 602; West Ger- 
many 106. 

Fluorspar ____..~---__--~-~-- 499 486 __ East Germany 360; Sweden 74; 
France 44. 

Unspecified ___.._____-_----- 56 119 - (7) ~~ West Germany 104; Belgium-Lux- - 
embourg 6; Netherlands 5. 

Fertilizer materials: 
Crude, n.es ___.9________ ~~ -- 514 501 _. ~ West Germany 415; Sweden 75; 

France 11. 
Manufactured: 

Ammonia________~-_--——- 354,938 306,424 __ Trinidad and Tobago 115,758; West 
Germany 110,507; U.S.S.R. 26,956. 

Nitrogenous _____~___~---~- 176,780 253,625 __ Sweden 52,049; Romania 46,864; 
Yugoslavia 46,281. 

Phosphatic.____-.___---- 4,815 6,719 _- West Germany 2,703; Netherlands 
, 1,653; Morocco 988. - 

Potassic_ __..____-__----~- 288,541 253,567 15,928 West Germany 99,818; Canada 
69,689; East Germany 59,004. 

Unspecified and mixed_ _ ~ ~~ _ — 621,729 539,168 31,308 Norway 237,473; Romanina 71,818; 
. Netherlands 36,397. 

Graphite, natural ______---__--_- 1,316 1,388 35 West Germany 1,303; Switzerland 43. 
Gypsum and plaster ____-_____-~~- 158,825 208,765 © 31 Spain 183,944; West Germany 23,872; 

Sweden 366. 
Iodine ____-~____-~-~-~----~-----~ 4 6 _- West Germany 5; Japan 1. 
Kyanite and related materials _ __ __ ~ _. 641 661 (?) West Germany 453; Sweden 102; 

. Netherlands 100. 
Lime _._~_______~-__.~-~---_-_- 19,908 42,121 _— West Germany 25,577; Sweden 8,904; 

Belgium-Luxembourg 7,361. 
Magnesium compounds: 

Magnesite, crude___._______-~- _- 6 _- All from Norway. 
Oxides and hydroxides ______--~- 10,121 12,312 108 China frst; Austria 3,653; Norway 

1,088. 
Other____________-~------- 78,963 49,827 _- Bast Germany 43,316; West Germany 

oll. 

Mica: . 
Crude including splittings and waste _ 273 258 -- United Kingdom 98; West Germany 

64; Norway 48. 
Worked including agglomerated 

splittings _..._-_________-- 61 50 _- Belgium-Luxembourg 40; France 4; 
ndia 2. 

Phosphates, crude ________~__-~- 328,663 198,474 22,300 Morocco 99,977; Republic of South 
Africa 68,848. 

- Pigments, mineral: 
Natural, crude ____________-~~- 475 181 5 Cyprus 163; United Kingdom 5. 
Iron oxides and hydroxides, processed 4,850 4,551 24 West Germany 3,747; Spain 403; Italy 

195. 

Potassium salts, crude___________- 3,350 2,739 a All from West Germany. 
Precious and semiprecious stones other 

than diamond: 
Natural ____- value, thousands_ _ $1,106 $4,652 $58 Sweden $3,169; West Germany $546; 

Belgium-Luxembourg $321. 
Synthetic ____.___-_-_--do___~_ $185 $68 $26 Switzerland $29; West Germany $7. 

Pyrite, unroasted____________--~- 80 71 — Norway 70; West Germany 1. 
Salt and brine_____________-_-~- 304,656 333,584 35 West Germany 100,702; U.S.S.R. 

78,624; East Germany 71,543. 
Sodium compounds, n.e.s.: Carbonate, 

manufactured _____---------- 50,369 48,709 -- West Germany 20,892; Netherlands 
13,450; East Germany 11,207. 

See footnotes at end of table.
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Table 3.—Denmark: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

~ Sources, 1986 

Commodit. 1985 1986 : 
y | | United | Other (principal) | 

INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel: : 
Dimension stone: 

Crude and partly worked _____ 429,616 201,630 34 Sweden 111,175; Norway 79,594; West 
: - Germany 8,957. 

Worked ________~________ 43,396 58,949 _— Portugal 24,007; Sweden 15,063; Italy 

Dolomite, chiefly refractory-grade __ 35,234 41,788 _— Norway 25,549; Sweden; 8,389; West 
Germany 6,236. . 

Gravel and crushed rock ______ __ 909,212 982,478 _. Sweden 620,570; Norway 347,083; 
. West Germany 12,153. 

Limestone other than dimension _ _ _ 185,997 201,372 _— United Kingdom 109,196; Sweden 
91,282; West Germany 427. 

Quartz and quartzite.______=___ 30,433 17,700 6 Sweden 16,234; West Germany 784; 
. Norway 605. - 

Sand other than metal-bearing _ _ _ _ 101,345 96,714 2 Sweden 40,368; Belgium-Luxembourg 
28,628; Norway 14,789. 

Sulfur: 
Elemental: a Oo Oo 

Crude including native and by- a 
product_______~=_2_____ 72,939 40,896 20 West Germany 40,486; Poland 204; 

United Kingdom 185. - 
Colloidal, precipitated, sublimed _ 122 174 _- West Germany 173; United Kingdom 

. 1. 
Dioxide__=_-_-____ 2 ~~ LL 1,165 1,129 _. West Germany 635; Sweden 315; Nor- 

way 179. 
. Sulfuricacid_ ~~ _-~§_-§__._~_~______ 12,226 25,765 — Finland 16,025; West Germany 7,291; 

. Norway 1,850. 
Talc, steatite, soapstone, pyrophyllite _ _ 9,971 9,662 292 Finland 3,835; Norway 2,299; Austria 

. . 1,405. . . 

Vermiculite, perlite, chlorite. _______ 5,697 7,901 (7) Republic of South Africa 4,829; Tur- 
key 1,550; Greece 1,340. 

. Other: 
Crude_._ 2 2 ee Le 12,892 15,093 1,028 Norway 7,668; Sweden 2,624; West — 

Germany 1,672. 
Slag and dross, not metal-bearing _ _ _ 30,282 70,318 -~— Norway 33,163; United Kingdom 

. 15,711; Belgium-Luxembourg 7,417.. 

MINERAL FUELS AND RELATED . 
MATERIALS 

Asphalt and bitumen, natural __ _ _ _ _ _ 5,971 3,575 193 Netherlands 1,383; United Kingdom 
- 1,272; West Germany 416. 

Carbon: . 
Carbon black ___§_~§_~9__________ 4,702 4,474 57 Sweden 2,820; Netherlands 810; West 

Germany 580. 
Gascarbon ______~__________ 400 270 _- West Germany 167; East Germany 

63; Netherlands 10. 
Coal: - 

Anthracite. _____ thousand tons_ _ 6 . 2 (7) | Mainly from West Germany. 
Bituminous _______.___do____ 12,706 12,145 (7) Poland 103; United Kingdom 7; 

; unspecified 12,030. 
Briquets of anthracite and bituminous . 
coal_______________do____ 1 5 4 Australia 1. 

Lignite including briquets _ —do____ 46 34 (?) East Germany 28; West Germany 6. 
Coke and semicoke_________do____ 17 70 4 France 26; West Germany 14; 

Belgium-Luxembourg 11. 
Gas, natural: Gaseous 

million cubic feet_ _ 1 1 1 
Peat including briquets and litter ___ _ _ 24,653 31,441 15 Sweden 12,254; West Germany 

. 10,995; U.S.S.R. 5,487. 
Petroleum: 

Crude_ thousand 42-gallon barrels_ _ 34,700 31,395 _- Kuwait 14,421; United Kingdom 
9,526; Norway 3,451. 

Refinery products: 
Liquefied petroleum gas 

do____ 1,304 671 (7) Sweden 216; United Kingdom 194; 
Norway 174. 

Gasoline __________do____ 6,318 ~ 5,698 11 Sweden 3,194; Finland 823; Nether- 

lands 468. 
Mineral jelly and wax __do__ __ 85 95 (?) West Germany 57; China 8; United 

Kingdom 7. 
Kerosene and jet fuel_ __do___ _ 5,987 5,260 __ Netherlands 1,543; United Kingdom 

951; Norway 522. 

See footnotes at end of table.
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Table 3.—Denmark: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) | 

. : Sources, 1986 

Commodity 1985 1986 . United Other (principal) 

MINERAL FUELS AND RELATED | | | : 
MATERIALS —Continued | 

Petroleum —Continued . 
Refinery products —Continued 

Distillate fuel oil | | 
thousand 42-gallon barrels_ _ 21,095 19,399 (?) Sweden 6,772, Norway 3,601; U.S.S.R. 

Lubricants _________do.___ 1,267 1,875 7 USSR. 967; Netherlands 250; West 
Germany 238. 

Residual fuel oil _____do____ 10,080 10,720 322 Sweden 2,627; U.S.S.R. 2,169; United 
Kingdom 2,023. 

Bitumen and other residues . 
do. - 1,251 1,293 (?) Sweden 509; West Germany 357; 

Netherlands 213. 
Bituminous mixtures_ _ _do_ — _ — 13 17 (?) West Germany 8; Sweden 3; United 

| Kingdom 3. 
Petroleum coke ___ ~~ —do____ 1,743 2,346 NA NA. | 

"Revised. NA Not available. . . 
1Table prepared by Jozef Plachy. 

-2Less than 1/2 unit. - | . | | | 
May include other precious metals. | 

| COMMODITY REVIEW — lic of Germany that were formerly held by 
. . the Danish company. Total sales of the new 

| Industrial Minerals.—Cement.—A/S_— company, 65% owned by Kemira and 35% 
Aalborg Portland-Cement-Fabrik, Den- owned by Superfos, were expected to exceed 
mark’s only cement producer, continued 4 million tons of NPK and PK fertilizers. 
construction of its 4,000-ton-per-day, semi- Raw materials were to be supplied by Ke- 
dry, gray portland cement kiln in its Rordal ira 
plant in Aalborg as a replacement for the Superfos A/S sold Royster Co., its U.S. 

current three smaller kilns. The new kiln subsidiary in Florida, to Cedar Holdings 

was expected to be operating by late sum- Inc. of Connecticut near midyear. Losses 
mer 1988. The estimated construction cost from Royster had been particularly heavy | 
was $65 million. Aalborg was the largest mainly because of low prices for its major 
world producer and exporter of white ce- product, diammonium phosphate. 
ment. Exports, all white cement, increased Mineral Fuels.—The major objective of 
to a record high 360,000 tons. Lowered total Denmark’s energy policy continued to be 

cement production was caused by decreased the reduction of net oil imports. This goal 
domestic demand in housing and industrial had been partially met by conversion of 

construction. Aalborg continued to increase most electrical powerplants to coal, develop- 
both its trucking and ocean fleets for ship- ment of Danish North Sea oil and gas 

ping of bulk cement, coal, and fly ash. The production, and energy conservation. About 
company was Denmark’s largest industrial 93% of electrical energy in 1986 was pro- 
consumer of coal, although accounting for duced from coal, all of which was imported. 
only about 5% of Denmark's total coal The 1986 consumption breakdown for all 
consumption. A total of 463,000 tons of fly end uses was oil, 52%; coal, 38%; gas (none 
ash from Danish powerplants was trans- imported), 6%; other (none imported), 4%. 

ported to cement and concrete industries in Approximately 64% of oil consumption was 
Denmark and Norway. provided by net imports of crude and 

Fertilizer Materials.—Finland’s Kemira refined oil products. The balance came 
Oy acquired 65% of financially troubled from Danish North Sea crude. Production of 

Superfos A/S, Denmark’s sole fertilizer pro- oil and gas each increased significantly, 
ducer, effective January 1, 1987. A new _ reaching record levels. The Danish North 

company, Superfos Goedning A/S, was Sea provided more than 25% of Denmark’s 
formed in the joint venture to manufacture total energy requirements. About one-half 

| and market fertilizers in Denmark and _ of crude oil consumption was supplied indig- 
to handle those fertilizer plants and mar-_ enously. The total value of Danish North 
keting operations in the Federal Repub- Sea oil and gas production was about $1
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billion in 1987. However, the accumulated Texaco A/S, 15%. Crude oil was pumped 
«investment in North Sea petroleum devel- from four fields during 1987. The Gorm 
opment, about $5 billion, had not yet been Field, the largest, accounted for nearly 40% 
recovered. The recovery was delayed by the of production; the Dan Field and the Skjold 
1986 collapse of oil prices, and little correc- Field each produced about 30%; and the 
tive headway was made during 1987. Full small new Rolf Field produced about 2%. 

: recovery of the investment was not ex- DUC submitted for approval a $76 million 
pected by the Finance Ministry until the development plan to the Government at 
early 1990’s, depending on world market yearend to increase oil production from the 
prices for oil. | Gorm Field by water injection. Reserves 

Coal.—Danish policy had been to import were nearing exhaustion. Four injection 
coal from several countries to provide holes and two new producing wells were to : 
source stability. Australian coal had become _ be drilled, with production startup planned | 

| _ the major source by yearend 1986 after for 1989. Treated seawater would be piped 
termination of the Republic of South Afri- from the Skjold Field where water injection 7 
ca’s one-quarter import share. The landing was already in use. An expected production 
price of U.S. coal in Denmark was approx- increase of 4,000 barrels of oil per day offset 

: imately 40% above that of Australian coal a projected decline. | 
during early 1987. DUC also intended to try to increase 

Natural Gas.—The Tyra Field in the output from the Dan Field by drilling a : 
Danish North Sea was the principal produc- horizontal well from the ocean floor into a 
er of Danish gas, which was piped to the limestone layer at a depth of 5,600 feet. The 
mainland together with coproduct gas from project was to require two doglegs. If the 
Danish North Sea oil wells. Tyra also pro- approach proved successful, more similar 
duced a significant quantity of condensate, holes would be drilled. Two new wells and a 
roughly 1 million barrels per year, which new pipeline were under construction in the | 
was piped to the mainland via the Gorm Skjold Field. This enlargement was schedul- 
Oilfield. Government approval was obtain-_ ed for startup in 1988. - , 
ed for development by the Dansk Under- The Government approved development — | 
grunds Consortium (DUC) of the Igor Gas- of the Kraka Oilfield, a 20- to 100-million- 
field, a satellite of the producing Dan Oil- barrel reserve. Startup was scheduled for 

_ field. However, the development schedule 1992. 

was not firm and was expected to be in- DUC retested Gert-1, an exploration well 
| fluenced by gas supply and demand, both drilled and subsequently abandoned in 1984 

foreign and domestic. Government-owned about 50 miles northwest of the Gorm 
Dansk Olie og Naturgas A/S, the domestic Oilfield near the border of the Danish and 
gas distributor, began negotiations to pro- Norwegian North Seas. The reentry flowed 
cure more gas from domestic and Norwe- at a rate of 4,000 barrels per day. Oil 
gian sources. Construction of the domestic recordings had also been made in 1984. 
gasline network was completed by finishing Interest in Gert was regained after Norsk 
a 40-mile line from Lille Torup north to Hydro A/S drilled with success on the 
Aalborg and a 20-mile line from Silkborge Norwegian side of the line, showing a 100- 
to Skjoldelev. to 200-million-barrel structure that extend- 
Petroleum.—Production of crude petrole- ed into the Danish North Sea. A new well, 

um, all from the Danish North Sea, increas- Gert-3, completed in the fall, failed to show 

ed significantly as it had done each year — sufficient hydrocarbons to warrant further 
since 1980. Construction of Dan-F, an exten- testing. Gert-2, drilled in 1985, was dry. 

sion of the Dan Field, was completed. Pro- Further exploration in the Gert area ap- 
duction began in the spring. Overall produc- peared to be imminent. DUC also drilled 
tion from the Dan Field was approximately deeply to explore below the chalk reservoir 
quadrupled to 33,000 barrels per day and of the Gorm Oilfield. However, these wells 

overall Danish production exceeded 100,000 were dry. 
barrels per day for the first time. Estimated In response to the Government’s decision 
proven reserves were limited but appeared to relinquish DUC’s exclusive exploration 
to be sufficient to last until the end of the concession over all Danish acreage, two U.S. 
century. Other unproven resources were firms, Amoco Denmark Exploration Co. and 
known. Phillips Petroleum Co. Norway, conducted 
DUC continued to control all significant exploratory drillings in Danish waters. 

gas and oil field development and produc- Amoco’s small discovery in Block 5504/1 
tion in the Danish North Sea. It consisted of | made it the first non-DUC operator to find 
A. P. Moller (operator), 39%; Shell Olie og _ oil in the Danish sector. 
Gasundvinding Danmark BV, 46%; and
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' | 

GREENLAND | 

A new ore body was brought into produc- The Geological Survey of Greenland con- | 
tion near the Black Angel Mine, thereby tinued its field explorations for minerals in | 

assuring production of lead and zinc concen- southern Greenland, and a program was | 

trates through 1989. The cryolite mine at initiated by the Governments of Denmark ! 
Ivigtut was closed at yearend. and Greenland to attract foreign firms to 

The Government of Greenland was in exploit mineral deposits in the area. The 
financial difficulty by yearend, primarily Geological Survey confirmed the existence | 
because of large expenditures to improve its of a large deposit of columbium and also 
fishing fleet. The Danish Government gave discovered lanthanum-bearing deposits. A 
Greenland a $100 million advance at year- consortium of three Canadian firms was 
end, equal to six regular monthly grants. given exclusive rights to explore for lan- 
One-half of this was sent directly to creditor thanum in a specific area. 
institutions. 

Table 4.—Greenland: Production of mineral commodities! 

(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985, 1986 1987" 

| Cryolite, crude ore? _____§_§_____~_______ 46,500 67,200 111,500 70,343 38,185 
Lead: Concentrate, Pb content_____________ 21,600 17,800 17,800 16,200 20,500 
Silver: In lead concentrate, Ag content® 

thousand troy ounces_ _ 492 334 276 385 418 
Zinc: Concentrate, Zn content __ __~§_~§_~_~_____ 79,200 71,300 70,300 62,100 69,200) 

“Estimated. Preliminary. 
1Table includes data available through June 30, 1988. 
Shipments. 

Table 5.—Greenland: Exports of mineral commodities? 

(Metric tons) 

Commodity 1985 1986 Principal destinations, 1986 

METALS | 
Aluminum: Metal including alloys, scrap_______ __ 1 2 All to Denmark. 
Copper: Metal including alloys, scrap ____.______ 39 35 Do. 
Iron and steel: Metal: 

Scrap __-________ ie 18 19 Do. 
Semimanufactures, tubes, pipes, fittings _____ —_ 3 1 Do. 

Lead: Ore and concentrate________..______-- 26,313 9,001 West Germany 7,401; France 1,600. 
Zinc: Ore and concentrate ___________________ 121,621 49,590 West Germany 16,618; France 14,700; 

Finland 12,075. 
Other: Base metals including alloys, all forms _ _ — ~ - - _- (?) All to Denmark. 

INDUSTRIAL MINERALS 
Diamond: Gem, not set or strung _ value, thousands. _ _- $3 Do. 
Precious and semiprecious stones other than diamond, 

natural ____~___________________do____ _- $3 Do. 
Stone, sand and gravel: Dimension stone: 

Crude and partly worked. ____§______._____ 22 _- 
Worked ___________~~__________ Le 1 2 Do. 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 
Gasoline____________-___42-gallon barrels_ _ 1,224 1,165 NA. 
Kerosene and jet fuel _. _. ._________do____ 43,323 49,174 NA. 
Distillate fuel oi]. 2.222 2 2) doi — 1,829 NA. 

NA Not available. 
4 ‘Table prepared by Jozef Plachy. Greenland did not report any exports of mineral commodities to the United States 
uring 1986. 
2Less than 1/2 unit.
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| - Table 6.—Greenland: Imports of mineral commodities! 

(Metric tons unless otherwise specified) . . 

, oo Sources, 1986 

Commodity} 1985 1986 : 
y United Other (principal) 

METALS o 

| Aluminum: Metal including alloys, semi- 
manufactures ___~___________ 62 70 () Denmark 50; Norway 14; West Ger- 

many 4.. 
Copper: Metal including alloys: . 

Unwrought ____.~~ ~~~ _______ (7) __ 
Semimanufactures__~__________ 91 69 . (?) Denmark 62; West Germany 6; Swe- 

den 1. 
. Iron and steel: Metal: 7 . 

Scrap___.---___ ~_________ . -- 11 — Allfrom Denmark. oe 
Pig iron, cast iron, related materials __ 2 13 _~— All from Brazil. . 
Steel, primary forms__________— -— (7) _- All from West Germany. - 
Semimanufactures: - oO 

Bars, rods, angles, shapes, sections 2,896 3,724 _- Denmark 3,204; Belgium-Luxem- - 
bourg 357; Sweden 115. 

. Universals, plates, sheets _ _ _ _ _ 557 672 ~- Denmark 555; Sweden 54; West Ger- 
~ many 33. 

Hoop and strip. __________~_ 10 3 _. Denmark 2; Finland 1. os 
Rails and accessories ________ 15 7 _- Norway 6; Finland 1. 
Wire___ __________ Le 17 52 a United Kingdom 23; Switzerland 18; 

. . Denmark 8. 
. Tubes, pipes, fittings ._._____ _ 1,332 1,462 1 Denmark 1,356; West Germany 54; 

. Sweden 37. oe, 
Castings and forgings, rough _ _ _ 333 186 _- Denmark 184; Netherlands 1; Nor- 

way l. 
Lead: Metal including alloys: 

Unwrought ________________ 4 14 _- Sweden 13; Denmark 1. 
Semimanufactures____.______- 2. 2 -~~ Mainly from Denmark. 

Nickel: Metal including alloys, semi- . 
manufactures ______________-_ (?) (?) __ All from Switzerland. —_ 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

value, thousands. _ ~ — - $18 $43 _- United Kingdom $34; Republic of 
o South Africa $9. 

Silver: Metal including alloys, unwrought 
and partly wrought _______do____ $12 $16 _- Denmark $8; Netherlands $3; United 

Kingdom $3. 
. Tin: Metal including alloys: . 

Unwrought _______~_~______ __ (?) __ All from Denmark. 
Semimanufactures____________ (7) (?) __ Do. 

Zinc: 
Oxides _._-_-______________- (?) (?) _- Do. 
Metal including alloys, ; 
semimanufactures___________ 28 20 —_ Do. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polish- 
ing wheels and stones___________ 3 __ 

Cement______§_~§_~__~_ ~~ 9,760 12,975 __ Denmark 12,931; Iceland 36; Greece 

Clays, crude__________~~-~_____- 25 4 2 Denmark 3; United Kingdom 2. 
Diamond: Gem, not set or strung 

value, thousands_ _ $7 $28 _— Republic of South Africa $14; Den- 
mark $12; Belgium-Luxembourg 

Diatomite and other infusorial earth _ _ _ 2 2 — All from Denmark. 
Fertilizer materials: Manufactured: 

Ammonia ___________~_____ 8 4 — Denmark 3. 
Nitrogenous_ _____.__._____ _ 1,136 20 _- All from Denmark. 
Phosphatic _______.________ 15 _— 

_ Unspecified and mixed _________ 272 272 _- Denmark 271; Sweden 1. 
Gypsum and plaster ____________~- 2 1 _- All from Denmark. 
Lime ___~___~_______________~- R97 813 __ Do. 
Phosphates, crude _______________ _- 3 a Do. 
Precious and semiprecious stones other 

than diamond, natural 
value, thousands_ _ $1 $3 $2 Denmark $1. 

Salt andbrine_________________ 4,678 3,331 a Denmark 3,137; West Germany 193. 
Sodium compounds, n.e.s.: Carbonate, 

manufactured _______________ 13 15 _- Denmark 11; West Germany 2. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ 10 3 _- Canada 1; Denmark 1; Italy 1. 
Worked________________ 109 3 (?) Denmark 2; Austria 1. 

Dolomite, chiefly refractory-grade _ _ 7 — 
Gravel and crushed rock ________ 22 32 __ Switzerland 26; Denmark 6. 
Quartz and quartzite. __________ 45 _- “ 
Sand other than metal-bearing _ _ __ 507 277 — Denmark 274; Switzerland 3. 

See footnotes at end of table.
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Table 6.—Greenland: Imports of mineral commodities' —Continued 

. . (Metric tons unless otherwise specified) 
I 

| . so Sources, 1986 

Commodit 1985 1986 : 
| - y | : ° United Other (principal) : 

INDUSTRIAL MINERALS —Continued | 

Sulfur: Sulfuric acid__________-_- 18 33 __ Denmark 28; United Kingdom 4; 
West Germany 1. 

Tale, steatite, soapstone, pyrophyllite __ 1 1 a All from Denmark. 

Other: 
Crude_____--_--~-+--------- 73 80 _- Denmark 71; Sweden 8. 

‘Slag and dross, not metal-bearing _ _ _ 10 20 °° = _L All from Denmark. 

MINERAL FUELS AND RELATED . 
| MATERIALS 

Asphalt and bitumen, natural _ _ __ — _ - 18 15 a Do. 
Coal: Anthracite and bituminous ~~ _ _ — 296 148 oe All from Poland. 

Peat including briquets and litter _ _ _ _ 11 (10 — All from Denmark. 

Petroleum refinery products: 
Liquefied petroleum gas 

42-gallon barrels_ —_ 1,288 — 742 — Denmark 731; West Germany 5; 

ne . France 5. 

Gasoline _________._.—_do___- 51,357 63,147 —_ Denmark 63,096; Belgium-Luxem- 

oe . bourg 34; Sweden 9. 
Mineral jelly and wax _ _ _ _ _do_ ~ —— (?) (?) NA NA. 

Kerosene and jet fuel ____—do___~- 69,789 52,220 __ Netherlands 27,389; Denmark 24,331. 

Distillate fuel oil __ ____.—do__-_~— 1,160,284 718,659 __ Denmark 467,705; Sweden 208,716; 

. Norway 42,231. _ | 

Lubricants_ _____.__.-—-—do___~- 12,019 11,123 49 Denmark 9,527; United Kingdom 

- . 1,176; Sweden 140. 

Residual fuel oil. __ . __ ___do___- _- 21,658 __ . All from Denmark. 

Bitumen and other residues _do-_ — _— 1,442 5,902 _— Do. 

Bituminous mixtures ___——do___-— 1,345 1,079 __ Denmark 1,073. 

NA Not available. — 

1Table prepared by Jozef Plachy. . 

2Less than 1/2 unit. 

COMMODITY REVIEW Motzfeldt alkaline ring complex in Green- 

. : land’s southernmost tip, also within the 

Metals.—Boliden AB brought a new near- Gardar geological province. An estimated | 

by ore body, Nunngarat, into production, 430 million tons of ore containing 0.4% to 
thereby assuring production of lead and 1.9% Cb,0; with minor amounts of tanta- 

zinc concentrates through 1989 at its Black jym and uranium within a pyrochlore min- 

Angel Mine. No significant exploration was eral phase was identified. Large reserves of 

conducted during 1987. Exploration con- zirconium and rare-earth metal findings 
ducted in the Deep Ice Zone during 1986 were also reported. The fieldwork of the 
had been disappointing. Geological Survey was supported by the | 

The Danish Government granted exclu- Danish Government. 

sive rights to a Canadian consortium of —§Industrial Minerals.—The last shipment 

three mining companies to explore for lan- to Denmark of crude ore containing nearly 

thanides in a 100-square-mile area within 40% cryolite was made in December as total 

the Gardar geological province in south- exports during the year decreased by almost 
western Greenland. Lanthanum is used in 50%. Cryolite mining ceased at Ivigtut after 

the production of superconducting ceramic producing 15,000 tons of ore during 1987. 
materials. The area is easily accessible year- The mine-closure decision caused conster- 

round by ship and is near an international nation in Denmark and Greenland. After 

airport. Field exploration conducted during nearly 50 years of partnership, the Danish 

1986 by the Geological Survey of Greenland Government had sold its 50% share in the 

revealed five alkaline intrusives within the mining company to the other operator, 

area with lanthanide enrichment in the Kryolitselskabet Oresund A/S, at yearend 

mineral pyrochlore. 1986 on the premise that reserves had been 

Exploration by the Geological Survey of depleted. However, soon thereafter the Gov- 

Greenland proved the existence of a signifi- ernment began an inquiry into the circum- 

cant columbium-tantalum deposit in the stances surrounding the sale. Data released
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at about that time indicated a remaining previously explored for oil in Jameson Land 
estimated reserve of 1.5 million tons of ore in eastern Greenland resumed seismic and 
containing 12% cryolite and 20% fluorite. gravimetric surveys after renegotiating its 
In addition, deep drilling nearby during agreement with the Government of Green- 
1987 by Kryolitselskabet Oresund inter- land. The consortium operator was A/S 

sected a cryolite-bearing granite similar to Arco Greenland. Deep drilling was postpon- 
that which had been mined at Ivigtut. oq until 1990. , 
Meanwhile, the company’s position was | 

that further mining was not profitable be- 1Physical scientist, Division of International Minerals. 
cause of the low mineral contents of the De ere necessary, values have been converted from 
available ores. | anish | S. 

Mineral Fuels.—The consortium that had DEPOSSUSSLOO, the average for 1987,



The Mi try o e Mineral Industry of 

By T. John Rowland? | 

The petroleum sector continued to be the cies on the exchange rate, energy subsidies, 

dominant contributor to the Egyptian gross and price controls in agriculture and indus- 

domestic product (GDP) and supplied try. As a result of the IMF approval, the 

Egypt’s only mineral commodity of interna- Paris Club, a group of international credi- | 

tional significance. During the year, in- tors, rescheduled about $8 billion? of Egyp- 

creased prices for oil enhanced Egyptian tian debt-service payments for 10 years. The 

petroleum export earnings. Iron ore, phos- agreement included provisions for lowering 

phate rock, and a variety of other industrial the interest rate charged on some official 

minerals were produced principally for do- loans. The Planning and International Co- 

mestic consumption in 1987. operation Ministry designated three areas 

In May, Egypt obtained assistance from for negotiations: North America; Europe 

the International Monetary Fund (MF), and other Arab states; and Asia, the Far 

which approved the Government’s economic Fast, and Australia. 

reform program, principally Egypt’s poli- | | | 

PRODUCTION AND TRADE , | | 

The agreement between Egypt and the a major factor; they would represent about 
IMF provided the foundation for an $8 40% of the plan’s total investment. When 
billion 10-year rescheduling of Egypt’s.offi- implemented, external financing for the 
cial debts to Western countries. This agree- public-sector investment would be nearly 
ment, including a 5-year grace period on two-thirds domestic, with the remainder 
debt payments, was expected to assist the from foreign grants and loans. 
performances of the four principal areas of As in previous years, the United States | 
Egyptian foreign exchange: oil exports, for- was Egypt’s principal trade partner. Petro- 
eign remittances, tourism, and Suez Canal leum accounted for more than 40% of the 

dues. A new Egyptian 5-year plan targeted Egyptian exports to the United States. Agri- 
a 5.8% annual Egyptian growth rate anda _ cultural products were the most dominant 
GDP increase to $40 billion in 1991-92 from component of Egyptian imports from the 
the $30 billion level of 1986-87. Investments United States. 
from the private sector were expected to be | 

275
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on Table 1.—Egypt: Production of mineral commodities! 
(Metric tons unless otherwise specified) - 

Commodity 1983. 1984 1985 1986” 1987” eee nn 

. . METALS . . 
Aluminum metal ____________________ 140,194 F170,000 208,587 175,000 179,000 
Copper, refined, secondary_______________ 2,400 2,600 . 2,600 — 2,500 2,500 
Tron and steel: . 

Iron ore and concentrate ___ thousand tons_ _ 2,223 2,500 8ST 2,135 2,048 
Pigiron __--_~_____~-_________do____ 196 225 225 121 46 
Crude steel _._______________do____ 125 200 533 281 350 
Semimanufactures ____________do____ 8718 500 500 NA NA 
Ferroalloys: Ferrosilicon® _.__________ 6,000 7,500 7,500 27,221 27,700 

INDUSTRIAL MINERALS. 

Asbestos__—__~ ~~~ ~~~ 245 325 229 476 209 
Barite _____~-______~__~_~__ 3,185 3,500 4,426 3,385 4,116 
Cement: Hydraulic _______ _ thousand tons__ 5,500 6,500 5,749 7,612 8,746 

ays: 
Bentonite... 2,512 3,000 3,000 5,126 ° 3,827 
Fire clay____ ~~~ __ 205,000 250,000 250,000 364,300 148,727 : 
Kaolin ___~__~_ ~~~ ~~~ 100,176 120,000 108,378 127,784 125,256 

. - Feldspar, crude... ~_~_~__ 5,945 4,281 19,073 19,287 16,000 . 
Fluorspar _—_ ~~ 2 5 ee 12 F810 ' 85 80 776 
Gypsum and anhydrite, crude_____________ 721,340 750,000 841,467 905,688 1,088,472 
Lime _- = -— ~~ 93,660 . 97,500 . 97,000 __ __ 
Nitrogen: N content of ammonia _ 

_ thousand tons_ _ 905 686 - 684_ 680 788 
Phosphate: Phosphate rock _________do____ ™647 1,043 1,074 1,271 1,167 
Salt, marine __________________do____ 918 1,000 1,061 976 1,012 
Sodium compounds: : . 

Sodium carbonate ___._____ 22 48,000 40,000 49,108 . ©50,000 4,000 . 
Sodium sulfate___.. 2. 5 25 1,950 £30,000 66,830 18,940 42,484 - 

Stone; sand and gravel: . . 
Basalt __._____-thousand cubic meters__ NA 100 720 _. 899 1,044 
Dolomite®___________ _ thousand tons__ 500 500 500 500 500 - 
Granite, dimension _____-—-_ cubic meters__ NA 4,000 4,000 . 2,938 2,000 
Gravel_____—___thousand cubic meters__ 7,000 7,500 10,736 11,214 11,200 
Limestone and other calcareous n.e.s _do__’_ _ 9,276 10,000 — 12,059 13,476 14,785 

. Marble blocks (including alabaster) } 
So cubic meters_ _ 16,400 17,500 43,312 40,000 27,814 » 

Quartz-_________ NA 7,500 7,500 NA NA 
Sand including glass sand 

. ‘thousand cubic meters__ 166 1,500 12,677 13,122 246 . 
Sandstone. $$ ____9__________do____ 613 710 . 486 475 417. 

Sulfur: 
Elemental, byproduct® _.-_____________ 1,000 1,250 3,000 4,000 5,000 
Sulfuric acid —-_-_-§_~§_§ ~~ 44,899 45,000 46,452 55,000 575,301 

Talc, steatite, soapstone, pyrophyllite ________ ~ 4,519 12,218 7,700 8,800 £9,000 : 
Vermiculite.__-_.________2_ ~~ 300 325 — 488 495 - ©500 eee 

THOT jl 
MINERAL FUELS AND RELATED MATERIALS 
Coke: Oven and beehive _____ thousand tons__ 916 950 895 908 900 
Gas, natural: 

Gross production______ million cubic feet_ _ 120,000 140,000 172,000 180,000 ©180,000 
Marketed __________________do____ _ 95,000 110,000 134,000 155,000 | ©155,000 

Petroleum and refinery products: ; . 
Crude _____ _ thousand 42-gallon barrels__ 262,486 302,000 319,000 262,800 €270,000 , EE ON UY 

———— 
Refinery products: 

Gasoline and naphtha _________do____ 20,500 25,000 25,000 27,000 27,000 
Kerosene and jet fuel ________do____ 18,500 20,000 20,000 20,000 £20,000 
Distillate fuel oil ___________do____ 25,000 25,000 25,000 30,000 £30,000 
Residual fuel oil ___________do____ 70,000 75,000 65,000 60,000 60,000 
Lubricants___________.___do____ 1,000 1,000 1,000 1,000 ©1000 
Liquefied petroleum gas_______do____ 2,000 2,500 2,000 5,000 €5,000 
Asphalt________________-do____ 2,200 2,500 2,500 2,000 2,000 
Unspecified ___________.~~do____ 800 1,000 1,000 4,500 . ©4,500 
Refinery fuel and losses _____ _ _do____ 6,000 6,500 6,500 6,500 “6,500 EO 

Total _______________do____ 146,000 158,500 148,000 156,000 ©156,000 ———— eee 

“Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through July 15, 1988. 
*Reporied figure.
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Table 2.—Egypt: Exports of mineral commodities! 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit 1985 1986 : 
y | States Other (principal) 

METALS 

Aluminum: Metal including alloys: 
Unwrought ________________ _- 24 _— Saudi Arabia 20; Denmark 4. 
Semimanufactures____§__§_._§____ 123,842 101,555 491 Netherlands 56,350; Italy 17,434; 

ae Belgium-Luxembourg 6,656. 
Copper: Metal including alloys: | 

Scrap. _— 421 --  Alltoltaly. 
Semimanufactures___§_____§____ _- 745 -_- Italy 740. 
Unspecified _______..________ 3 — 

Iron and steel: — 
_ Iron ore and concentrate including - 

roasted pyrite _____________ a 30 _~. All to Greece. . 
Metal: 

Pig iron, cast iron, related mate- 
rials___§~§~§ ~~~ 10,000 _- 

Steel, primary forms ________ _— 13,682 — Belgium-Luxembourg 8,679; __- 
. Italy 4,973. 

Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions____--________ 498 _— | 

Universals, plates, sheets __ 1,469 19,686 _- Belgium-Luxembourg 6,253; Re- 
public of South Africa 5,290; 
udan 3,301. 

Wire ___________ 2 8 3 _- All to Sudan. 
Tubes, pipes, fittings _____ 28 342 —- Do.. 

z Castings and forgings, rough 28 37 _- Sudan 35. 
‘Zine: 

Oxides _____._~_ ~~~ ~___ Le 3 -~ . 
Metal including alloys: 

Unwrought____§__________ 360 1,262 __ Netherlands 500; Italy 483; 
Spain 279. 

. Semimanufactures _________ 400 _— 

INDUSTRIAL MINERALS 

Cement____...~_____.2____ 4346 1,052 -__ All to Sudan. 
Fertilizer materials: Manufactured, 
nitrogenous. _§_§_____.~______ 25,345 - 13,104 __ China 11,744; Greece 1,340. 

Phosphates, crude ______________ 141,705 71,770 _— North Korea 47,570; Romania 
11,400; Czechoslovakia 10,300. 

Pigments, mineral: Iron oxides and 
. hydroxides, processed_____._._____ 6 137 __ Sudan 130. 

Precious. and semiprecious stones other 
than diamond: Natural 

value, thousands_ _ —_ $5 —_ All to Saudi Arabia. 
Salt and brine____§_§_§ $29 > »§_-______ 9,551 13,013 _— Cameroon 5,500; Lebanon 4,321; 

Italy 3,000. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ -- 103 _- Israel 100. 
Worked_____ 1 _— 

Gravel and crushed rock ________ _- 1,570 — All to Israel. 
Sand other than metal-bearing ____ 30 _- , 

- Sulfur: Elemental, crude including native 
and byproduct _______________ 745 — 

Talc, steatite, soapstone, pyrophyllite __ 665 843 _._ East Germany 603; West Ger- 
many 207. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natura] __ ____ _ 4 _- 
Coal: Anthracite and bituminous __ _ __ 35 — 
Coke and semicoke______________ 31,422 71,816 __ Romania 40,113; Greece 15,200; 

Turkey 7,569. 
Petroleum: 

Crude_ thousand 42-gallon barrels_ _ 75,665 52,191 1,326 Israel 15,745; Romania 11,395; 
Italy 8,779. 

Refinery products: 
Gasoline, motor ______do____ — 33 -— Netherlands 15; India 9. 
Mineral jelly and wax __do____ 114 127 36 West Germany 91. 
Kerosene and jet fuel_ __do__ __ 5,969 3,797 _- Netherlands 1,479; Italy 1,204; 

France 175. 
Distillate fuel oi] _____do____ 1,089 965 _- All to bunkers. 
Lubricants __ _______do____ —_ 35 _— Do. 
Residual fuel oil __ _ __ ___do____ 11,903 12,115 _— Italy 3,633; France 786; bunkers 

6,577. 
Petroleum coke ______do____ 152 _- 
a 

1Table prepared by Virginia A. Woodson.
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Table 3.—Egypt: Imports of mineral commodities! : 

(Metric tons unless otherwise specified) : 

es 
Sources, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

ne 

METALS 

Alkali andalkaline-earth metals _____ 1 31 _— All from West Germany. 
Aluminum: 

Ore and concentrate___________ 26,111 1,060 _. China 1,000; United Kingdom 60. 
Oxides and hydroxides ________~_ 1,131 27,401 . 36 ~=Australia 26,232. . 
Metal including alloys: 

Unwrought_ __ __-___~____~_ 2 _- . 
Semimanufactures _________ 3,615 3,085 (?) West Germany 950; Italy 943; 

France 436. 
Chromium: Oxides and hydroxides _ _ _ — . 55 _- 
Cobalt: Oxides and hydroxides _ _ _ __ __ 2 10 _. United Kingdom 8; Belgium- 

, Luxembourg 2. 
Columbium and tantalum: Metal in- 

cluding alloys, all forms, tantalum 
value, thousands_ _ _- $32 -- All from United Kingdom. 

Copper: . 
Matte and speiss including cement 

copper _.. _______-_------- _— 1,030 __ Zambia 1,000. 
Metal including alloys: 

Scrap _-....-_--------- 6 23 _- Sudan 21. 
Unwrought_ __________--- __ 697 _. Switzerland 395; Zambia 283. 
Semimanufactures ______ ~~ 14,541 9,248 571 United Kingdom 1,691; Nether- 

lands 1,623; Greece 1,456. 
Tron and steel: . 

Iron ore and concentrate: 
Excluding roasted pyrite_ ___ _~— 18 67,425 67,344 Morocco 81. 
Pyrite, roasted_ __________-_ 850 — 

Metal: 
Scrap _-____-___-_----- 2,197 1,539 NA NA. 
Pig iron, cast iron, related mate- 

Tials___§$ $2» ~§ -§ ~~ 49,858 29,196 2,760 U.S.S.R. 10,605; Canada 9,991. 
Ferroalloys: 

Ferromanganese__ __ _ _ _ — 11,016 5,371 _— France 2,010; Switzerland 1,617. 
Unspecified. ______ ~ 122 93 -- Belgium-Luxembourg 41; 

. Romania 28. 
Steel, primary forms ______-~- 66,311 98,023 5,000 Turkey 40,000; West Germany 

16,979; Bulgaria 13,763. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions. _-_§_§__________ 2,045,135 1,674,958 - 20,349 Romania 582,633; Yugoslavia 

240,803; Spain 153,723. , 
Universals, plates, sheets _ — 328,890 79,810 3,721 Bulgaria 23,111; West Germany 

2,680; Belgium-Luxembourg 

Hoop and strip ________- 23,864 3,183 __ France 1,767; Romania 380. 
Rails and accessories ____ — 29,071 2,785 __ China 1,923; West Germany 377. 
Wire _______________ 23,657 15,316 __ Republic of Korea 3,573; China 

segt Belgium-Luxembourg 

Tubes, pipes, fittings ____-_ 84,259 122,842 6,577 Japan 50,496; West Germany 
14,132; Republic of Korea 
12,668. 

Castings and forgings, rough 33,593 24,066 758 Japan 4,416; West Germany 
3,008; Austria 2,730. 

Lead: 
Oxides. -- > _-_ ee e 1,302 2,507 _. Bulgaria 840; United Kingdom 

760; West Germany 397. 
. Metal including alloys: 

Scrap _____.~-_-------~~ 838 375 _. All from Sudan. 
Unwrought__________~ ~~ 16,096 7,710 224 United Kingdom 3,876; Switzer- 

land 1,506; West Germany 746. 
Semimanufactures ________-— (3) 5 __ Switzerland 3; France 1. 

Magnesium: Metal including alloys: 
Unwrought ________________ 15 9 9 
Semimanufactures___________~_ 18 __ 

Manganese: 
Ore and concentrate, metallurgical- 
grade. _- 263 263 

Oxides __ > 2,080 769 18 Belgium-Luxembourg 367; West 
Germany 157. 

Mercury _____——~— 76-pound flasks_ _ 609 551 _- West Germany 522. 
Nickel: 

Matte and speiss _____._§_______ 40 — 
Metal including alloys: 

Unwrought_____________- 11 88 13 United Kingdom 57; Norway 13. 
Semimanufactures ________~— 20 105 _— Belgium-Luxembourg 73; France 

12. 

Platinum-roup metals: Metals including 
alloys, unwrought and partly wrought: 
Platinum ___-_ value, thousands. — $190 —_ 
Unspecified __. ______~-do___~_ _- $35 _. All from United Kingdom. 

See footnotes at end of table.
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Table 3.—Egypt: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

nn 
. Sources, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

a 

METALS —Continued 

Silver: Metal including alloys, unwrought 
and partly wrought 

value, thousands_ — $143 $162 — West Germany $134; United 
Kingdom $24. . 

Tin: Metal including alloys: 
Scrap ___-------~---~------ _— 3 _. All from United Kingdom. 
Unwrought ____~--___~----- 440 262 _. Malaysia 211; Netherlands 31. 
Semimanufactures_ _____—_____-_- 8 16 1 Netherlands 13. 

Titanium: Oxides____________-_-_ 60 424 -- West Germany 234; Italy 169. 
Tungsten: Metal including alloys, all 
wir oe ee ee ee 3 2 -- Mainly from Netherlands. 
inc: 
Oxides _.__~_-_-_~_-__~_~-_-~~-_ 1,885 623 (2) United Kingdom 160; France 

143; Spain 104. 
Metal including alloys: 

Scrap ______~---------- 5 _- 
Unwrought_ _________-__- 10,730 11,412 _— Zaire 6,015; France 4,001; 

. Cameroon 1,000. 
h Semimanufactures __—______ 4,935 92 __ Netherlands 60; Denmark 31. 

Other: . 
Ores and concentrates__——____ ~~ 3,834 _— 
Oxides and hydroxides _____~~~- 94 35 — United Kingdom 16; Italy 8. 
Base metals including alloys, all forms 922 2,521 _— Belgium-Luxembourg 964; Switz- 

erland 795; France 541. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete _.____-____ ~~___----- 10 51 _. Greece 40; Japan 10. 
Artificial: Corundum _—————-—_~-— 80 79 _— Turkey 68; France 11. 
Grinding and polishing wheels and 

stones _____________- 1,406 1,996 _- Italy 1,403; Denmark 328. 
Asbestos, crude___________~----- 13,090 1,949 —_— | Canada 808; Cyprus 624; Switzer- 

_ lan . 
Barite and witherite____________-~ 268 7,281 __ Pakistan 6,924; Turkey 357. 
Boron materials: Oxides and acids ___~— 309 428 __ Italy 144; Belgium-Luxembourg 

160; Turkey 100. 
Cement. ______—-_-— thousand tons_ — 8,804 6,702 56  . Greece 1,830; Romania 1,803; 

Turkey 653. 
Chalk. _-___.~-_-__--------- 84 265 1 United Kingdom 217; Italy 47. 
Clays, crude_______~-------~-~-~- 51,540 34,593 100. United Kingdom 25,686; Cyprus 

Cryolite and chiolite__._______--_- 52 _- 
Diamond: Industrial stones: 

value, thousands_ _. _- $103 __ All from Belgium-Luxembourg. 
Diatomite and other infusorial earth _ _ _ 72 322 _. West Germany 312. 
Feldspar, fluorspar, related materials __ 990 8,331 _- Turkey 6,003; Italy 972; Norway 

Fertilizer materials: 
Crude, n.e.s ~_- _-______~-_____- 36 8 8 
Manufactured: 

Ammonia_—________~—--_- 12 91 __ West Germany 60; France 24. 
Nitrogenous ____________-— 552,803 175,630 847 U.S.S.R. 105,314; Italy 22,688; 

, Bulgaria 22,605. 
Potassic_ ___..____..-_ ~~ 29,046 35,394 _. Switzerland 22,038; Italy 7,135; 

. Belgium-Luxembourg 6,221. 
Unspecified and mixed_ — — ~~~ — 2,106 442 89 West Germany 195; United 

Kingdom 132. 
Graphite, natural __________----_ 518 165 -. China 101; Japan 61. 
Lime _______-------~-~-~-----~- 50 9 _— All from France. 

Magnesite, crude________.---__- 9,210 2,289 5 Austria 2,067. 
ica: 
Crude including splittings and waste _ 258 28 -- India 27. 
Worked including agglomerated split- 

tings ______-___-__---+---- 97 4 -- West Germany 1; India 1. 
Phosphates, crude ________~~_---~~- 54 -— 
Pigments, mineral: Iron oxides and hy- 

droxides, processed __-.___~-~-- 4,984 5,461 55 China 2,025; West Germany 
1,580; East Germany 474. 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands_ _ $4 _- 
Synthetic __________~_-do___ _ $6 $3,586 $3,571 France $14. 

Pyrite, unroasted___._-___-_----- 16,100 203 _- All from Turkey. 
Salt and brine. ____________-~-- 1,037 623 — N etherlands 480; West Germany 

Sodium compounds, n.e.s.: 
Carbonate, manufactured_ — __ _ ~~ — 5,231 1,023 -_- Romania 1,016. 
Sulfate, manufactured _________ 60,110 27,240 _- Romania 11,729; Belgium-Lux- 

embourg 7,494; Italy 5,181. 

See footnotes at end of table.
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Table 3.—Egypt: Imports of mineral commodities: —Continued _ 
. (Metric tons unless otherwise specified) 

_ Sources, 1986 

odit 1985 1986 : 
Commodlty | United Other (principal) 

' INDUSTRIAL MINERALS —Continued | | 

Stone, sand and gravel: . 
Dimension stone: . 

Crude and partly worked _____ 26,441 14,047 _— Italy 12,482; Greece 817. 
Worked ~~ 5,290 1,003 10 Italy 611; France 318. 

Dolomite, chiefly refractory-grade __ 6 380 _- Netherlands 308; Norway 54. . 
Gravel and crushed rock ________ 712 1,798 — Italy 1,717; France 75. 
Quartz and quartzite___________ 67 33 All from West Germany. 
Sand other than metal-bearing ____ 3,442 337 _- Belgium-Luxembourg 254; West 

. Germany 75. 
Sulfur: . 

Elemental: _ . 
Crude including native and by- 

. . product____.___ 2 127,132 69,921 13,282 Iraq 56,639. a 
Colloidal, precipitated, sublimed _ 26,131 9,060 _— All from Iraq. 

Sulfuric acid__. ~§ 25 -§ »5 5 5 25 2 52 85 38 France 14; Japan 14.. 
Talc, steatite, soapstone, pyrophyllite __ 1,027 — 95 —_ France 310; Norway 267; Finland 

” Other: Crude 2-8 582 447 3 Cyprus 205; Brazil 68; Belgium- 
| Luxembourg 50. 

MINERAL FUELS AND RELATED . 
- MATERIALS | | 

Asphalt and bitumen, natural ________ 43 __ - oS 
Carbon black _--._-_____________ 4,237 3,722 186 France 1,447; West Germany 

Coal: Anthracite and bituminous . a . 
thousand tons_ _ 1,266 1,185 594. U-.SS.R. 422; Australia 169. 

Coke and semicoke______________ 5,000 5,019 — Italy 4,000; France 994. 
Peat including briquets and litter ___ _ _ 1,822 3,212 _- Ireland 2,074; West Germany 
_ 431; Finland 281. 
Petroleum refinery products: - 

Liquefied petroleum gas 
thousand 42-gallon barrels__ . 1,781 927 (*) Greece 513; Italy 325. 

Gasoline _____.________do____ (4) 3 _- Netherlands 1; Yugoslavial. — 
Mineral jelly and wax _____do____ 48 16 (4) West Germany 8; Iraq 5. 
Kerosene and jet fuel . 

. value, thousands_ _ $22,279 $24,258 $151 Kuwait $7,966; France $4,321; 
. Italy $2,746. . 

. Distillate fuel oil - 
thousand 42-gallon barrels_ _ 5,777 5,125 _- Israel 1,781; Kuwait 1,320; Bul- 

garia 109. 
_Lubricants____________do____ 384 679 19 Greece 267; United Kingdom 

109; Netherlands &6. 
Bituminous mixtures _____do____ 1 1 -- Mainly from United Kingdom. 

eee eS TE psn 

NA Not available. 
1Table prepared by Virginia A. Woodson. 
2Unreported quantity valued at $1,000. 
5Unreported quantity valued at $3,000. 
“Less than 1/2 unit. . 

COMMODITY REVIEW 

METALS miles north of a new railroad line linking 
; the Nile Valley to the Red Sea. Exploration 

U Gold.—G reenwich Resources PLC ; of the at Abu Marawat has identified two veins 
nited Kingdom continued exploration for with gold and silver mineralization. Analy- 

gold on the El Sid license in Egypt’s Eastern sis of three samples from Abu Marawat 
Desert, between Luxor, and the Red Sea. _large-vein structures showed values ranging 
Greenwich planned to drill at two locations from 0.78 to 0.99 troy ounce of gold per ton. 
in Egypt. The first location at Hammaa was _Iron and Steel.—Sedimentary deposits of 
identified as a potential gold-bearing mas- iron ore in the Bahraiya Oasis of the West- 
sive sulfide body, consisting of hydrother- ern Desert were mined by open pit methods. 
mal auriferous quartz veins about 30 feet The iron ore was transported by railroad to 
wide associated with the Fawakhir granite. the Helwan iron and steel complex south of 
Abu Marawat, the second site, was about 10 Cairo.
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Plans were developed for replacement on the Tourah Portland Cement Co.’s 3,300- 
and modernization of the steel hot-rolling ton-per-day kiln Line No. 9. The Société des 
factories of the Egyptian Iron and Steel Co. Ciments Francaise conducted the tests for 
(EISC) works. Over a 5-year period, iron and the contractor. , | 
steel factory production gradually would be Assiut Cement Co. accepted kiln line No. 
increased from 200,000 to 500,000 tons per 1 from the contractors, Krupp Polysius AG, 

year. The Soviet Union agreed to assist with and BBC Baden. The 5,000-ton-per-day kiln 
project financing and implementation. was converted from the wet to the dry 

The EISC was involved in another project process. Additionally, two other 3,700-ton- 
to increase raw steel output to design capac- per-day production lines were under con- 
ity of 1.2 million tons per year. Six interna- struction in 1987 for Assiut Cement. | 
tional companies submitted revised propos- § National Cement Co.’s second 4,500-ton- | 
als for a contract to install a continuous per-day kiln line for the El Tabbin cement 

steel slab caster at the Helwan iron and plant was under construction in 1987. A 
steel works. The lowest bid reported was an _ bypass for the kiln was installed to recover 
offer of nearly $30 million by Voest-Alpine up to 100% of the kiln’s waste gases. The 
AG of Austria. Final bid evaluations were bypass was necessary because of the high 

expected to be completed by yearend. The sulfur content of the fuel and the high 
continuous slab caster will enable the EISC chlorine content of the raw material. 

to eliminate one remelting stage in the Two 3,700-ton-per-day clinker production 
steelmaking process. lines remained under construction at the 

Construction continued on Alexandria Helwan Asyut plant, owned by Portland 

National Iron and Steel Co.’s El Dikheila Cement. Helwan Portland Cement canceled 
steelworks, a joint venture between Egypt original plans for construction of a new 
and Japan. In early 1987, the 800,000-ton- plant at Naga Hammadi, northwest of Lux- 

per-year-capacity Midrex direct-reduction or, but announced plans to integrate the 
| plant began operation incorporating €@ two new clinker production lines into the 

320,000-ton-per-year rod mill and a 425,000- Asyut plant. Both rotary kilns were being 
. ton-per-year bar mill. The project was re- supplied by KHD Humboldt Wedag. 

ported to cost $240 million. | Fertilizer Materials.—The Abu Qir fertil- 
National Metal Industries S.A. planned to ivory complex was scheduled for expansion 

increase capacity to 125,000 tons per year at by the Abu Qir Co. for Fertilizers and 

the plant in Abu Zaabai about 30 miles. Chemicals Industries. The expansion pro- 
northeast of Cairo by modernization of the gram was to include the design, engineer- 
Sket bar mill. The two 25-ton electric arc ing and construction of a 254,000-ton-per- 

furnaces at the Delta Steel Co. in Mostorod year ammonia plant, a 594,000-ton-per-year » 
were expected to increase capacity to nitric acid plant, and a 760,000-ton-per-year 
100,000 tons per year. ammonium nitrate plant. When the work is 

completed, feedstock for the ammonia plant 
___ INDUSTRIAL MINERALS , will be natural gas from the offshore Abu 

Cement.—The cement industry continued ir Field. Construction of the complex was 

to strengthen in 1987. The capacity of the scheduled for completion by 1991. The new 
Egyptian domestic cement industry has plants were planned to complement the 
been reported at 7 million tons per year. 286,000-ton-per-year ammonia and 235,000- 
The Suez Cement Co. operated two plants, ton-per-year urea plant at Abu Qir. The 
the Suez Cement plant in Suez with a 1- existing plant, built by Uhde GmbH, has 

million-ton-per-year capacity and the Quat- been operational since 1979. 
tamia cement plant in Quattamia with a Technipetrol was awarded a contract for 

1.4-million-ton-per-year capacity. The Suez construction of a 109,000-ton-per-year am- 
plant, in operation for 4 years, reached 80% monia plant at Suez. Another plant with a 
capacity in 1987 while the Quattamia plant 115,000-ton-per-year capacity of ammonium 
was scheduled to reach 1.2 million tons in _ nitrate is at Suez. 
1988. Phosphate Rock.—Production of phos- 

After a delay of 2 years, the Helwan phate rock increased in 1987. Egyptian 
Portland Cement Co.’s white cement plant phosphate rock mines are at Sebaiya on the 
at El Minya became operational with a Nile River, south of Luxor, and near Safaga 
rated capacity of 200,000 tons per year. The and Quseir. The phosphate rock, averaging 
project contractor, Fives-Cail Babcock S.A. 28% POs, was produced for consumption 
of France, also finished performance tests principally as fertilizer for domestic agricul-
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ture. 870,000-barrel-per-day ceiling established in 

The Abu Zaabal Fertilizer and Chemical the Egyptian 5-year plan. Production from 
Co. continued expansion activities at the the various fields would be coordin- 
West Sebaiya phosphate mine and phos- ated to maintain the crude oil production 
phoric acid project. Capacity was expected limit. The new discoveries during the year 
to increase from 120,000 tons per year to added about 1.4 billion barrels of crude oil 
440,000 tons per year. and about 4 trillion cubic feet of gas to the 

Sulfur.—The Egyptian Geological Survey Egyptian reserves. . . 
and Mining Authority (EGSMA) managed Five international companies obtained 
domestic non-oil mineral exploration and concessions to explore for oil and gas in the 

development activities of foreign countries. Western Desert. The EGPC invited bids for 
Freeport Sulfur Co. obtained a concession six blocks near the Libyan border between 
for exploration and development of about the Meleiha concession and Siwa. Explora- 
482 square miles on the north Sinai coast. tion agreements were provisionally award- 
The initial exploration contract period was ed for exploration of nine blocks. Royal 

scheduled for 2 years with a Freeport Sulfur Dutch/Shell NV’s local operating company, 
pledge to invest at least $1.0 million. Under Shell Winning NV, obtained Block 3, Ham- 
the reported contract terms, exploration za, and a large portion of Block 4. Norsk 

rights could be extended by Freeport Sulfur Hydro A/S of Norway was also assigned a 

by an investment of $1 million per year. In about a one-third portion of Block 4. The 
Egypt, royalty payments are required for Shell acreage included an unexplored sec- 
the commercial development of sulfur. The tion of the Meleiha concession, operated by 
royalty agreement was reported to include Agiba Petroleum Co. Offshore, separate 
payment to Egypt of 51% of the net pro- provisional concessions were awarded to 
ceeds of the first 500,000 tons of sulfur Amoco Egypt Oil Co., Atlantic Richfield Co., 

produced. Freeport Sulfur planned to pro- and Continental Oil Co. - 

duce about 250,000 tons per year with ex- = Crude oil production averaged 158,700 | 
cess production quantities exported. Egyp- parrels per day in 1987, a 5% increase from | 

, tian sulfur requirements, for the domestic pat of 1986. As a result of the increase in . 

fertilizer and chemical industries, were the price of crude oil, Amoco increased the 
approximately 230,000 tons per year. number of drill rigs operating in Egypt from 

: four to nine, the highest number in 7 years. 
MINERAL FUELS In 1987, two sucessful extension wells were 

Coal.—Egyptian coal reserves, estimated drilled in the Ramadan and October Fields. 

at 80 million tons, were in several small The Ramadan Field well tested at greater 
deposits near Suez and the Sinai Peninsula. than 10,000 barrels of oil per day. Construc- 
The major Egyptian coal deposit, in the tion of a platform in the October Field was | 
Sinai Desert near Maghara, was mined planned for early 1988 to develop an addi- 
from 1964 to 1967. The brown coal ore body tional productive area. Development of the _ 
was estimated to contain 52 million tons Badri and El Morgan Fields continued dur- 

with 27 million tons rated as economical. ing the year, with completion of expansion 
The mine, destroyed during the 1967 Arab- facilities expected in early 1988. When com- 
Israeli war, was undergoing reconstruction pleted, the development will accommodate 
during 1987. Mining operations were sched- the increased water production from the 
uled to resume by 1990, with the coal mature fields. 
produced utilized as fuel for nearby electric The liquefied petroleum gas (LPG) com- 
generating plants. During the 1990’s, the plex at Abu Rudais in Sinai was scheduled 
Maghara deposit development was expected for expansion. Hitachi Zosem and Nissho- 
to supply up to 600,000 tons of coal per year. Iwai, a Japanese consortium, received a 

Natural Gas and Petroleum.—The Egyp- contract for about $27 million from EGPC 
tian General Petroleum Corp. (EGPC) for the project. Upon completion in 2 years, 
announced that as a result of recent discov- the capacity of the complex would be dou- 
eries, Egypt’s national oil reserves were bled to 50 million cubic feet per day. An 
4,685 million barrels and natural gas re- LPG plant at Ras Shukhair, on the west 
serves were 9 trillion cubic feet. EGPC coast of the Gulf of Suez, neared completion 
approved plans to commence production at after a 3-year construction period. 
31 new oilfields and at 8 natural gasfields —44 
over the next 5 years. But production oper- 2Physical scientist, Division of International Minerals. 
ations from the new fields were not planned ere NeCe ESAT yo tes ave Deen conve om 
to raise Egypt’s production above the eeyrtian pounds (£E) to U.S. dollars at the rate of



The Mine try o ineral Industry of 
F e . : 

inland 

By Richard H. Singleton’ | 

The Finnish minerals industry continued high production costs and low world market 
to be remarkably robust considering its prices. A nickel-copper reserve mine and a 
very limited reserves. Its high expertise in zinc-copper mine were closed permanently 
minerals and metallurgical engineering because the ore was exhausted. Steel pro- 
continued to be exported in the form of duction continued as an economically viable 
equipment, plant design and construction, industry despite a heavy debt load from 
and consultation. modernization over past years. The indus- 

The minerals industry accounted for ap- try was dependent mainly on imported iron 
proximately 8% of Finland’s gross domestic ore. Finland’s domestic iron mine, oper- 

- product (GDP). An approximate breakdown ating at a loss, was kept open primarily to 
by value of the $2.5 billion? per year indus- support employment. Gold and silver min- 

| try’s production was primary metals, 80%; ing increased while that of copper, iron, and 
industrial minerals, 10%; and ore and con- nickel decreased. Imports of copper concen- 
centrates, 10%. Steel, including stainless, trate increased. Mine output of two indus- 

accounted for about 80% of metals produc- _ trial minerals, barite and pyrite, increased. 
tion, and most of the remainder was ferro- Finland became a significant world mica 
chrome, copper, zinc, and nickel, in order of producer with the opening of a beneficiation 
value. Cement comprised about one-third of plant that processed byproduct from a phos- 
the value of Finland’s industrial minerals phate rock mine. Ammonia production 
output, followed by sulfur, stone, talc, lime, decreased, but a new ammonia plant based 
and phosphate rock, in order of value. Iron on peat was under construction. A major 
ore accounted for about one-third of the talc deposit was being evaluated on a pilot 
value of metal concentrates production, fol- basis. 
lowed by chromite, nickel, gold, zinc, and Finland continued to be dependent on 
silver, in order of value. With ore reserves imports, mostly crude oil from the U.SS.R., 
rapidly approaching exhaustion, metal min- for about two-thirds of its energy supply. 
ing was expected to come to acomplete halt Total energy consumption increased by 
by the end of this century. Chromite was 10%. Peat production was down by about 
the exception; reserves were sufficient for 50% because wet weather, especially in 
well into the next century and perhaps June, slowed mining. Projected significant 
beyond. The dwindling reserves have caus- increases in the already-high per capita 
ed Outokumpu Oy, the major producer of energy demand, 5.9 tons of oil equivalent 
all ores except iron, to look to foreign per capita and 90% above the average for 
sources. It now owns the Tara Mine in Western Europe, resulted in construction 
Ireland, the largest lead-zinc mine in Eu- and planned construction of a significant 
rope, and the Viscaria Mine in Sweden, number of powerplants based on peat, coal, 
Europe’s largest copper mine. The company and natural gas. 
also controls smaller copper-zinc mines in Finland’s economy became more robust 
Norway. Approximately two-thirds of the as the real GDP increased by nearly 4% to 
feed for Outokumpu’s smelters was im- approximately $88 billion, a significant im- 
ported during 1987. provement over the 1986 increase. The bal- 

Cobalt mining was terminated because of ance of trade remained slightly positive 

283
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although the balance of payments contin- although imports:from the U.S.S.R. (about | 
ued to weaken. A sharp drop in exports to 70% mineral fuels) decreased significantly 
the U.S.S.R. was more than offset by in- in 1987 to 14% of the total. Total Finnish 
creased exports, especially of forest prod- exports and imports were each 22% of the. 
ucts, to Western Europe. Exports of metals, GDP. US. exports to and imports from 

engineering equipment, and expertise de- Finland were each about 5% of Finland’s 
creased slightly. Import demand increased total imports and exports, respectively. | 

| with the appreciation of the finnmark, | 7 | | 

, | PRODUCTION co = | 

Production of concentrates of cobalt, cop- covered after its large drop in 1986. __ 
| per, iron, and nickel decreased, mostly as a Mined output of barite and pyrite each 

reflection of decreasing reserves of ore. increased. The barite, most of which was . 

. Cobalt mining was terminated during the exported, was a byproduct of Outokumpu’s 
year. Gold and silver mining each increased Phyasalmi copper-zinc mine. Production of. 
significantly, much of it as byproducts of ammonia decreased significantly. Oil- 
base metal mining. Production of cadmium refinery output increased. — | OC 

| increased. Selenium output partially re  ##-= — re : 

7 : Table 1.—Finland: Production of mineral commodities! _ 
So (Metric tons unless otherwise specified) 

os Commodity 1983 1984 1985 +1986 —— 1987” 

Aluminum, secondary _________________ 13,200 17,100 21,000 22,200 22,200 
Cadmium, refined 22-22 i-- i(itéi‘«é«~S‘C 614 565 . §22 690 - 

Chromium: Chromite: | EEE 
Gross weight: _ 

Lumpore _______-_-~ thousand tons__ 85 312 327 T 350 338 
Concentrate ______________do____ 141 119 167 188 192 
Foundry sand _____________do____ 19 15 12 12 13 ~ 

Total _._____________do____ 245 446 506 850022: 

Cr2Qs content: : 
_  Lumpore ~~ ~~~ _______do____ 24 TS4 r egg T €g5 €91 

Concentrate. ..______do____ 58 AT 67 T e75 °T7 
Foundry sand _______-_-——-do___~ 9 7 reg — Fes &6 

Total __.____________do____ 91 138 161 ©175 e174 
Cobalt: —_ 

Mine output, Co content ______________ 930 F860 720 627 190 
Metal, refined ____________________ 1,550 1,458 1,427 1,348 500 | 

Copper: 
Mine output, Cu content __________-___ 37,861 30,834 27,897 25,987 20,398 - 

etal: 

Smelter. __________________-_-_ 770,100 777,600 68,900 84,460 80,888 
Refined_ _________--_----~.--_-. 55,376 57,318 58,766 64,235 ®60,000 

Gold ____.____________-_ troy ounces__ 25,206 28,067 19,180 37,680 ©58,000 
Iron and steel: 

Iron ore, marketable, ail types:? 
Gross weight __.___~ thousand tons__ 1,277 1,231 1,122 973 896 
Fecontent _______________do____ 822 F806 738 635 588 

Metal: 
Pigiron ________________do____ 1,898 2,044 1,891 1,978 2,068 
Ferroalloys, ferrochromium —__—do_—_— 59 59 133 134 143 
Steel, crude _.________.___do____ 2,416 T2682 2,518 2,586 2,669 
Semimanufactures, rolled _____do____ 1,964 1,985 2,063 1,997 2,025. 

Mine output, Pb content ______________ 2,125 2,478 2,422 1,980 & 250 
Refined, secondary _________________ 6,000 ©4500 4,600 1,200 1,200 

Mercury______________ 76-pound flasks _ 1,857 2,292 3,630 4,239 4,178 
Molybdenum metal ___________________ 218 265 326 256 262 

See footnotes at end of table.
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a Table 1.—Finland: Production of mineral commodities: —Continued 

| | (Metric tons unless otherwise specified) : 

oe Commodity 1983 1984 1985 1986 1987” 

| METALS —Continued | Oo OS 

Nickel: = , 
Mine output, Nicontent ____._________ 5,314 ™6,918 8,547 11,885 10,557 
Metal, electrolytic... -..___..____ 14,837 15,282 15,656 17,791 15,392 

Platinum-group metals: 
‘Palladium___——.______~-_ troy ounces__ 2,288 1,093 1,125 3,086 “3,100 
Platinum ____________..____do____ 2,186 1,061 1,125 3,858 “3,900 

Selenium ______________- ~~~ kilograms__— 11,172 16,975 14,038 5,693 *10,000 
Silver __..__.___ ~~ thousand troy ounces_ — 980 1,123 998 1,193 1,415. 
Yanadium: Mine output, V205 content _______ 5,694 5,469 3,805 . -- |. — 

c: - 
.Mine output, Zn content -. ~~. 55,913 60,200 60,606 60,351 #55,000 
Metal ___------~-~~----~_~____-- 155,336 158,819 160,377 155,397 151,500 

Barite ____.~-~-~-~~~~~ 3,400 8,704 8,690 6,969 11,000 
Cement, hydraulic________~ thousand tons__ T1,886 1,645 1,608 1,422 1,426 
Feldspar____~.-~~-~-_~-~_~ ~~ 2 52,066 56,265 52,940 - 47,049 52,000 
Mica, flake ____.~_~__-.-----_..--_-- __ _- = —_ “5,000 
Lime _______._.____.._~— thousand tons__ 231 —— 241 252 261 271 
Nitrogen: N content of ammonia __.________ 67,700 68,700 65,100 66,800 50,300 
Phosphate rock, apatite concentrate: 

Gross weight _______ thousand tons_ _ 381 ATT 512 527 553 
P20; content ___ _-§____.__._.__do____ 141 176 178 185 195 

Pyrite, gross weight -. .__....-...do____ 499 426 493 54T 621 
Sodium sulfate® _.-___.__________-do____ 35 35 35 35 “35 

Stone, crushed: | | 
Limestone and dolomite: 

For cement manufacture __—_— do. ___ 2,609 2,287 2217 - 1,968 ©1750 
For agriculture __..._.....do____ 1,370 1,192 1,453 1,108 1,050 
For lime manufacture ________do____ 344 — - 367 357 381 “330 
ine powders __~___________do____ 287 -- $16 313 330 ©2390 

Metallurgical _..__.____._.-do__._ 52 45 26 13 e172 

: ‘Total _---. do. __ 4,662 4,207 © 4,366 3,787 °3.432 
Quartz silica sand _______._.---do___- 213 262 223 232 2o3 

Sulfur: 7 | 
S content of pyrite... _do____ 211 214 248 276 313 
Byproduct: 

Of metallurgy... ._____..__._do____ 264 265 257 260 “230 
Of petroleum _____________do____ 48 45 ©45 42 &40 

Total _._____________do___ T5238 T524 550 578 “583 
Sulfuric acid ___.._.____.._..__do____ 1,149 T1165 1,462 1,359 1,160 
Talc ~~~ do 318 327 319 234 319 
Titania concentrate: Ilmenite: 

Gross weight _____.__________do____ 164 167 53 a _- 
TiOg content __...-_-.________do____ 74 715 24 —- _- 

Wollastonite ------ ee 15,402 14,669 16,917 16,795 16,000 
eat: 

For fuel use_____.____-_ thousand tons__ 3,355 2,713 3,140 F €3,600 “2,100 
For agriculture and other uses _____do____ 275 F246 346 F €409 : 

Petroleum refinery products 
thousand 42-gallon barrels_ — ™73,600 73,500 72,500 65,300 73,400 

1Table includes data available through July 22, 1988. 
2Includes approximately 30% of unused roasted pyrite (purple ore) from the Kokkola works. 

| TRADE 

Exports of ferrochrome increased signifi- significantly in 1986 as domestic output 
cantly in 1986 in line with increased produc- decreased somewhat. Chalk imports in- 
tion. Exports of steel semimanufactures in- creased, and ammonia imports decreased, 
creased as exports of primary steel decreas- both significantly. Sulfur imports decreased 
ed. Exports of peat briquets increased in in 1986, and this was partially offset by 
1986. increased domestic production. Imports of 

Imports of copper concentrate increased electricity increased in 1987.
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Table 2.—Finland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodi 1985 1986 : 
v Baited Other (principal) 

METALS 

Aluminum: 
Oxides and hydroxides ______.__ 13 13 —— Sweden 10; Norway 2. 
Metal including alloys: 

Scrap ______----------_ 90 40 _- West Germany 37; United Kingdom 

Unwrought_ __-~___~_____ _ 16,171 16,974 _. Japan 8,553; Sweden 2,624; West Ger- © 
many 2,447. 

Semimanufactures _________ 19,221 9,280 97 Sweden 2,264; France 1,129; United 
Kingdom 1,107. 

Beryllium: Metal including alloys, all 
forms ________~___~__=____ —- ?) —_. NA. 

Chromium: Ore and concentrate _____ 177,153 161,387 -_- Sweden gore: Poland 6,820; Nor- 
way 365. 

Cobalt: Oxides and hydroxides_ __ __ __ 535 522 10 Netherlands 365; Italy 35; Hungary . 

Copper: Metal including alloys: 
Scrap... 2,275 1,162 _- Belgium-Luxembourg 608; Sweden 

422; West Germany 106. 
Unwrought _. ~~. _-_-________ 18,759 22,761 17 United Kingdom 8,861; Sweden 3,935; 

East Germany 2,540. 
Semimanufactures______§______ 44,475 51,949 2,374 West Germany 9,757; United King- 

dom 9,278; Italy 6,853. 
Iron and steel: a 

Iron ore and concentrate, pyrite, 
Micasted eee _— "1,625 __ All to Netherlands. 

etal: 
Scrap _.______---_-_--__- 9,646 359 a West Germany 167; Netherlands 160; 

Sweden 18. 
Pig iron, cast iron, related materi- . 
als. ~~ — 2. 111 _. Sweden 82; Belgium-Luxembourg 24; 

Norway 2. 
Ferroalloys, unspecified — — — — — — 56,311 90,231 14,511 France 21,666; Sweden 17,898. 
Steel, primary forms 

value, thousands_ _ $86,675 $53,248 $2,680 West Germany $24,897; United King- 
dom $6,459; Morocco $5,995. 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections __ _____do_——_ $72,979 $97,338 $2,820 Sweden $22,593; West Germany 
$21,779; United Kingdom $10,501. 

Universals, plates, sheets 
do ___ $350,417 $433,914 $57,688 weet Germany $64,999; Denmark 

Hoop and strip _ _ _ _do__ __ $20,796 $24,477 $14 West Germany $3,116; Netherlands 
. $2,143; unspecified $14,186. 

Rails and accessories — _ ~~ — 206 281 (7) Sweden 225; Norway 50; U.S.S.R. 3. 
Wire _____________ 10,325 9,268 53 Sweden 5,635; Denmark 1,814; Nor- 

way 790. 
Tubes, pipes, fittings 

value, thousands_ _ $67,274 $90,555 $943 Sweden $31,200; U.S.S.R. $8,516; Nor- 
c af h way $8,048. 
astings and forgings, roug 

do_ ___ 3,888 7,602 _- Sweden 3,588; U.S.S.R. 1,832; West 
Germany 597. 

Lead: 
Ore and concentrate ____.____~~~ 6,105 3,927 _. All to West Germany. 
Oxides _._-_-__-_________ (?) 71 _— Norway 40; West Germany 22; 

Sweden 9. 
Metal including alloys: 

Scrap __ 2 ee 1,044 1,415 _— West Germany 1,350; Sweden 65. 
Unwrought_ _§-. - . -_-______ 83 227 -- Sweden 150; West Germany 72; 

Semimanufactures _________ 24 24 _— Sweden 18; U.S.S.R. 6. 
Magnesium: Metal including alloys, scrap 174 184 _— West Germany 142; Italy 42. 
Mercury _______~— 176-pound flasks_ — 3,132 2,349 —- Switzerland 1,015; Netherlands 609; 

ia 493. 
Molybdenum: Metal including alloys, all 

forms ____________________ 1 _- 
Nickel: Metal including alloys: 
Scrap____~________________ 1,777 59 -— All to Netherlands. 
Unwrought ________________ 13,852 15,086 5,144 United Kingdom 1,698; West Ger- 

many 1,561. 
Semimanufactures____________ 3 1 _— All to Sweden. 

Platinum-group metals: Metals includ- 
ing alloys, unwrought and partly 
wrought ____-— value, thousands_ _ $151 $516 __ United Kingdom $234; West Ger- 

many $150; Sweden $126. 

See footnotes at end of table.
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Table 2.—Finland: Exports of mineral commodities’ —Continued 

(Metric tons unless otherwise specified) 

oo Destinations, 1986. 

Commodi 1985 1986 : 
mmoaity United Other (principal) 

METALS —Continued 

Silver: 
Waste and sweepings® 

value, thousands_ — $3,618 $4,165 $1,923 Oeed Kingdom $1,147; Sweden 

Metal including alloys, unwrought | | 

and partly wrought —_ _———do___~ $7,517 $6,317 $274 United Kingdom $3,541; West Ger- 

| 
many $1,216; Sweden $806. 

Tin: Metal including alloys: 
Scrap_—--_—-------------- 35 23 _- United Kingdom 12; West Germany 

Unwrought _________------- 4 __ - 
Semimanufactures__————------ (?) 1 __ Mainly to Libya. 

Titanium: Oxides__ value, thousands_ — $4,015 $4,781 NA NA. 

Tungsten: Metal including alloys, all 
forms __.___-_~----------- 11 12 __ West Germany 7; Belgium-Luzem- 

bourg 4. : 

Zinc: 
Oxides _.______-_---------- AT 9 __ USSR. 5; Nigeria 4. 

. Metal including alloys: 
Scrap _____-_-~---------- 436 1,209 __ West Germany 715: Sweden 263; Nor- 

way 214. 

Unwrought__—__---------- 140,364 127,756 21,505 Netherlands 23,412: United Kingdor 

Semimanufactures ____--—-- 68 252 @) USSR. 184; Norway 40; Sweden 19. 

Other: 
Ores and concentrates_ — ~~ —---—-- —_ 3,111 _- France 3,062; Sweden 49. 

Ashes and residues_ — _ —.---~---- 6,844 8,027 _- Sweden 4,673; East Germany 1,935; 
West Germany 1,344. 

Base metals including alloys, all 

. forms ________-~-------~--- 1,683 1,510 282 United Kingdom 324; Netherlands 

INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 

” 

Artificial: Corundum ———~~-~~--- 7 _- 

Grinding and polishing wheels and 
stones _________--------- 147 131 1 USSR. 57; Poland 23; Sweden 23. 

Barite and witherite 
value, thousands_ — $342 $440 __ West Germany $437; Philippines $3. 

Boron materials: 
Crude natural borates_ —_—------ 11 70 _- Denmark 50; Czechoslovakia 20. 

Oxides and acids _.____-_------ oe) _- 

Cement________------------- 6,521 9,566 _- USSR. 7,772; Sweden 1,011; Norway 

Chalk_________--______----- 37 __ 
Clays, crude_____--_---------- 655 1,772 __ Netherlands 1,003; Sweden T40; Den- 

mark 23. 

Cryolite and chiolite_____-------- _- 15 15 

Diamond: 
Gem, not set or strung 

value, thousands_ — $213 $45 __ J apen $24; Switzerland $14; Sweden 

Industrial stones _____ ___ _do__ ~~ $2 $1 __ All to Sweden. 
Diatomite and other infusorial earth — — — 10 21 __ Venezuela 20; West Germany 1. 

Feldspar, fluorspar, related materials — — 35,209 40,338 _. United Kingdom 23,637; West Ger- 
many 10,668; Poland 1,709. 

Fertilizer materials: 
Crude, n.es ~~ __~------~---- 2,014 139 _- Bahrain 79; United Arab Emirates 

Manufactured: 
Ammonia_ _ ~~~ ———--~----- 2 3 __ __ All to Ethiopia. 

Nitrogenous __——-—-~--—--- 15,810 19,503 _— Switzerland 17,582; Denmark 1,806; 
Sweden 113. 

Phosphatic __ -__--------- 10 39 _- Sweden 19; U.S.S.B. 13; Sudan T. 

Potassic___ value, thousands_ — $10,155 $13,852 _- Pa $6,221; Algeria $2,771; Caba 

Unspecified and mixed_ —do__ ~~ $91,685 $72,809 $1,114 U.S.S.R. $25,425; China $14,172; 
Saudi Arabia $12,206. 

Gypeum and plaster _.-------~---- _- 7 __ AlltoUSSR. 

Lime _______~_-~------+~------- 2,285 1,678 _- Sweden 890; West Germany 580; laly 

Magnesium compounds ________~--~ 1,860 508 __ All to Sweden. 
ca: 
Crude including splittings and waste — 566 214 -- West Germany 114; United Kingdom 

68; Japan 56. 

Worked including agglomerated split- 

tings _______--_--------- ) _- 
Nitrates, crude __.—___-_-------- -- 20 __ __ All to United Kingdom. 

See footnotes at end of table.
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_ Table 2.—Finland: Exports of mineral commodities: —Continued 
. (Metric tons unless otherwise specified) ; 

. Destinations, 1986 
Commodity 1985 - 1986 TIni . | States Other (principal) | eee 

INDUSTRIAL MINERALS —Continued 

Pigments, mineral: Iron oxides and hy- 
droxides, processed ____________ 1 2 -- Vietnam 1. Precious and semiprecious stones other 

. than diamond: 
Natural _____ value, thousands. _ $16 $37 -- Switzerland $19; Hong Kong $8; West . Lo ~ Germany $7. . Synthetic ____________do____ $83 $113 -- Belgium Luxembourg $76; Sweden 

; Netherlands $2. . : Pyrite, unroasted__._______do____ $1,401 $3,700 -- West Germany $2,794; Netherlands 
$584; Sweden $232. Salt and brine.___________ 135 151 -- Sweden 64; United Kingdom 52; Ne- 
therlands 16. 7 Sodium compounds, n.e.s.: Carbonate, 

manufactured _._________. > 56 -- 
Stone, sand and gravel: | 

Dimension stone: . . 
_ Crude and partly worked _____ 271,905 222,011 767 Tally 119,262; Spain 33,618; France 

Worked___-~_____ 2,812 5,805 31 West Germany 2,336; Sweden 814; 
U.S.S.R. 690. fo Dolomite, chiefly refractory-grade __ -— 133 -- All toSweden. Gravel andcrushed rock ________ 9,689 15,551 8 Sweden 12,008; West Germany 1,980; 

igeria 30. Limestone other than dimension ___ 3,271 3,876 -_ All to Sweden. Quartz and quartzite.._________ 6,922 5,831 _- Ngherlands putto; Sweden 1,653; 
0: . Sand other than metal-bearing ____ __ 17,774 2,756 -_— USSR. 1,908; Sweden 707; Came- 

roon 90. Sulfur: 
Elemental, crude including native and 
byproduct._.§--___________ -— 4 _- Ail to Nigeria. Sulfuric acid___ value, thousands__ $889 $1,699 $335 Belgium: uxembourg $689; Denmark 

Talc, steatite, soapstone, pyrophyllite __ 52,634 48,284 -- Sweden 12,044; Netherlands 8,504; Oth 
United Kingdom 8,160. er: 

Crude___- = 14,060 16,638 2 West Germany 8,480; Italy 2,881; , 
France 1,583. Slag and dross, not metal-bearing _ _ _ 338 1,019 — Sweden i ; U.S.S.R. 400; West Ger- 
many 106. 

MINERAL FUELS AND RELATED 
MATERIALS - 

Asphalt and bitumen, natural. _§__ _ 2,696 1,892 -~ USSR. 1,654; Sweden 238. Carbon black _.._-_ = 2,738 1,902 -- _ Ireland 1,898; Nigeria 4. 

Anthracite and bituminous_______ 19,209 4 -- U.S.S.R. 2. . Briquets of anthracite and bituminous 
coal.___-__ = _- 81 -— All to Norway. Lignite including briquets _______ 31 22 __ Do. Coke and semicoke___________ 13,223 9,571 _— Norway 7,170; Netherlands 2,401. Peat including briquets and litter____ _ 55,594 92,160 -~- Sweden 47,444; Netherlands 20,799; 

Ireland 6,874. Petroleum: 
Crude_ thousand 42-gallon barrels__ _- 4,508 _ _- All to Sweden. Refinery products: — 

Gasoline __________do____ 6,680 4,865 -- Sweden 3,691; Denmark 778; United 
Kingdom 228. Mineral jelly and wax __do____ ?) 2 -~ Mainly to Denmark. Kerosene and jet fuel___do____ 723 1,004 — Sweden 577; Denmark 284; Singapore 

Distillate fuel oil _.___do____ 8,437 5,344 -- Sweden 1,900; Denmark 1,896; West . Germany 884. Lubricants _________do____ 258 323 a U.S.S.R. 363; Sweden 19. Residual fuel oil______do____ 245 952 -- United Kingdom 444; Belgium- 
Luxembourg 440; Poland 38. Bitumen and other residues 

; ; do____ 1 1 -- MainlytoU.SS.R. Bituminous mixtures___do____ (*) (?*) __ Do. Petroleum coke _______do___ _ 453 523 — Sweden 268; Denmark 151; Belgium- 
Luxembourg 48. 

. 
NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 
5May include other precious metals.
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: ~ Table 3.—Finland: Imports of mineral commodities! 

(Metric tons unless otherwise specified) 

er ra sl SO SP SS 

a Sources, 1986 

Commodi: . 1985 1986 -. Thy; 
7 United Other (principal) 

cnr OOOO 

Aluminum: 7 

Ore and concentrate _______--~- 3,368 1687 Greece 1,500; Netherlands 155; 
Australia 19. 

Oxides and hydroxides ______~~- 29,416 30,159 109 West Germany, 12,975; Spain 11,400; 
Hungary 4,657. 

Metal including alloys: 
Scrap ____---~---------+ 33,317 46,177 __ USSR. 18,502; United Kingdom 

os mo, 9,521; West Germany 8,169. 

Unwrought___.____--~--- 20,338 21,601 __ USSR 7,097; Spain 2,561; Brazil 

Semimanufactures — ————_—-- 29,665 34,579 _-— Sweden 7,597; West Germany 6,232; | 
; Norway 5,754. 

Beryllium: Metal including alloys, all 
forms -..——--------------- @ ®e @ : 

Chromium: 
_ Ore and concentrate ___=__---~-- 3 1 _- All from Netherlands. 

Oxides and hydroxides ______~-- 709 1,261 ) Poland 441; United Kingdom 435; 

. : m West Germany 337. 

Cobalt: Oxides and hydroxides _ _ _ — ~~ - (?) (*) _. Mainly from Netherlands. 

Columbium and tantalum: Metal in- 
. cluding alloys, all forms, tantalum _ — — 7) 1 (2) | Mainly from West Germany. 

Copper: 
Ore and concentrate ___..__---- 152,619 187,820 16,650 Sweden 48,979; Norway 42,046; Bul- 

oo garia 23,024. 

Matte and speiss including cement 
copper _____--___-__------- 1 (??) _. All from West Germany. 

Metal including alloys: . 

Scrap ____------------+- 438 — 114 41 United Kingdom 27; Italy 23. 

Unwrought_—__..__------ 22,357 16,596 __ USSR. 10,051; Zaire 3,598; Zambia 

Semimanufactures ___—_———~ 19,017 23,656 42 West Germany 9,337; Sweden 5,763; . 
. - . United Kingdom 3,554. 

Iron and steel: - 
Iron ore and concentrate excluding 

roasted pyrite _. thousand tons__— 1,756 1,987 __ Sweden 1,225; U.S.S.R. 643; Norway 

Metal: . 
Scrap ______----------- 113,350 63,339 - __  USS.R. 50,041; United Kingdom 

138,221; Sweden 46. : 

Pig iron, cast iron, related materi- 
als___ ~~ ~~ 20,174 18,621 1 West Germany 5,731; Canada 4,990; 

United Kingdom 3,483. 

Ferroalloys: 
Ferromanganese. — —_ — ——~-— 4,294 4,496 _- Norway 2,321; West Germany 1,150; 

. France 1,005. 

Unspecified_ ____.__---- 49,620 39,588 37 U.S.S.R. 10,899; Norway 9,752; 
; Greece 5,769. 

Steel, primary forms —_—— ~~~ 46,601 19,108 _. West Germany 14,018; Netherlands 
8,422; Sweden 776. 

Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions. ~~ ______-— 231,002 260,058 8 Sweden 59,356; West Germany 

. 35,890; France 29,989. 

Universals, plates, sheets —_— 232,566 225,111 1 Sweden 42,555; West Germany 
$2,184; United Kingdom 26,461. 

Hoop and strip __.____—- 30,304 30,602 4 Sweden 13,341; West Germany 7,351; 
Belgium-Luxembourg 3,071. 

. Rails and accessories _—— —— 2,542 3,076 (7) West Germany 1,501; Austria 725; 
Belgium-Luxembourg 520. 

Wire ______--__----. 23,352 21,332 106 Sweden 7,140; Belgium-Luxembourg 
3,901; West Germany 3,076. 

Tubes, pipes, fittings ——_— ~~ 180,178 122,590 46 West Germany 32,238; United King- 
dom 17,628; Czechoslovakia 15,716. 

Castings and forgings, rough 4,118 4,740 (*) West Germany 1,326; Sweden 888; 
United Kingdom 627. 

Lead: 
Ore and concentrate _____-.-~-~- 91 —_— 
Oxides _. ___.~_~--~----~--~+-- 174 450 6 West Germany 397; East Germany 

35; Denmark 7. 

Metal including alloys: 
Scrap __.—--------~----- _- 10 _— All from Sweden. 
Unwrought_ _ ___--------~- 19,578 15,771 _. Sweden 7,177; U.S.S.R. 6,515; United 

Kingdom 1,298. 

Semimanufactures __——_-— ~~ 823 800 (?*) Sweden 362; West Germany 324; 
Belgium-Luxembourg 108. 

Magnesium: Metal including alloys: 3 
p__----------------- _— 

Unwrought _________------- 87 149 -- Norway 82; Netherlands 23; Greece 

Semimanufactures_ _____—_—--- 906 884 (?*) Norway 853; Italy 22; West Germany 

See footnotes at end of table.
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Table 3.—Finland: Imports of mineral commodities: —Continued : 

(Metric tons unless otherwise specified) 
a 

. Sources, 1986 
Commodi 1985 1986 : 

v Gaited Other (principal) 
——— 

METALS —Continued 

Manganese: 
Ore and concentrate, metallurgical- 
grade_____________ 10,045 2,265 ~~ _ Morocco 1,200; Netherlands 1,045; 

Norway 20. 
Oxides _-______~ ~~ 744 425 -~ Netherlands 198; Belgium- 

Luxembourg 166; Brazil 60. 
Mercury —____———. 76-pound flasks__ 29 ?) -~ Mainly from West Germany. 
Molybdenum: Metal including alloys, all 

forms ________________ 6 2 @) ~~ ~Austria 1. 
Nickel: 

Ore and concentrate___.________ 13,661 10,971 19 Norway 10,945; China 6. 
Matte andspeiss __.__________ 9,759 9,267 _— Australia 6,663; Canada 2,604. 
Metal including alloys: . 

Scrap ____.- ~~ _______ 2,618 3,839 _. Netherlands 3,803; Canada 36. 
Unwrought_ ~~~ 5,083 2,735 170 Canada 2,025; U.S.S.R. 512. 
Semimanufactures _________ 76. 87 14 West Germany 30; United Kingdom 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought . 

value, thousands_ _ $603 $1,915 $15 United Kingdom $1,622; Sweden 
$127; Switzerland $86. 

Silver: 
Waste and sweepings®____ _do____ $125 $37 _~— Sweden $22; West Germany $15. 
Metal including alloys, unwrought 

and partly wrought _____do____ $5,330 $6,232 $11 Sweden $3,416; West Germany $897; 
France $745. 

Tin: Metal including alloys: . . 
Unwrought ___-_.___________ 112 214 —_ Brazil 192; West Germany 35; Nether- . 

- Semimanufactures____________ 114 186 (7) United Kingdom 127; West Germany 
43; Belgium-Luxembourg 8. 

Titanium: Oxides____§_§_§.§_-9_______ 926 545 200 West Germany 285; United Kingdom 

Tungsten: Metal including alloys, all 
forms ____~___~___ 18 23 16 Portugal 3; West Germany 2. 

Uranium and/or thorium: Metal in- 
cluding alloys, all forms 

. value, thousands__ $2 $4 __ Wet Germany $3; United Kingdom 

Zinc: 
Ore and concentrate___________ 183,143 189,686 _-— Sweden 70,506; Canada 62,588; . 

Greenland 21,805. 
Oxides... 359 297 _— West Germany 204; Spain 42; United 

Kingdom 31. 
Metal including alloys: 

Scrap ~~ ~~ _____ 80 17 _-— All from United Kingdom. 
Unwrought______§________ 104 719 __ Norway 41; Netherlands 36; U.S.S.R. 

Semimanufactures _________ 739 18 1 Norway 424; West Germany 55; 
Belgium-Luxembourg 39. 

Other: 
Ores and concentrates 

value, thousands__ $8,192 $12,299 $694 Norway $7,746; Australia $3,097. 
Ashes and residues___ _________ 14,921 2,365 594 Netherlands 735; Australia 506. 
Base metals including alloys, all forms 

value, thousands_ _ $6,626 $6,612 $756 Zaire $2,680; West Germany $924. 
INDUSTRIAL MINERALS 

Abrasives, n.es.: 
Natural: Corundum, emery, pumice, 

ete __-__-_ 14,712 490 __ Greece 384; Sweden 38; United King- 
om 8. 

Artificial: Corundum __________ 1,110 1,543 4 Austria 683; United Kingdom 264; 
West Germany 169. 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands_ _ $14 $19 __ Sweden $5; Ireland $4; Japan $4. 
Grinding and polishing wheels and 

stones _________________ 2,411 2,378 16 West Germany 625; Austria 544; 
Sweden 176. 

Asbestos, crude... _§_-§~_§_________ 2,479 2,165 —-— _ Canada 1,622; Zimbabwe 210; 
U.S.S.R. 134. 

Barite and witherite_____________ 1,721 1,769 _- West Germany 1,124; United King- 
dom 390; China 216. 

Boron materials: 
Crude natural borates__________ 15,098 13,929 129 Turkey 13,800. 
Oxides andacids __-___________ 1,038 1,204 29 Turkey 712; Italy 351; France 44. 

See footnotes at end of table.
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Table 3.—Finland: Imports of mineral commodities: —Continued 

. (Metric tons unless otherwise specified) 

eran eer ee eee eee ree eee i eee eee eee ree 

Sources, 1986 

Commodi 1985 1986 “jmteq 4+... 
y United Other (principal) 
ee 

INDUSTRIAL MINERALS —Continued 

Cement. _____.~_.~-_-~_--_-- 33,207 49,959 ?) East Germany 16,335; U.S.S.R. 8,854; 
Denmark 8,607. 

Chalk____-_--~____-~-~___---- 119,702 162,420 - 8 Denmark 110,937; West Germany 
38,344; United Kingdom 8,073. 

Clays, crude __-_________-___--~- 614,565 669,429 23,449 United Kingdom 591,971; West Ger- 
- many 17,771. 

Cryolite and chiolite____._____-~- 28 40 _. All from Denmark. 
Diamond: 

Gem, not set or strung 
value, thousands. — $3,946 $4,559 _- Belgium-Luxembou $2,513; Israel 

$752; Switzerland $643. 
Industrial stones _ _ _ ____ do. ___ $86 $193 $8 West Germany $75; Belgium Lux- 

embourg $69; Switzerland $33. 
Diatomite and other infusorial earth — _ — 4,739 5,506 621 Norway 2,02 United Kingdom 666; 

nmar . 
Feldspar, fluorspar, related materials _ _ 8665 6,422 __ Mexico 6,088; Sweden 236; United 

Kingdom 98. 
Fertilizer materials: . 

Crude, nes ~~~ ___-_-__---~-~ 54 47 -- All from United Kingdom. 
Manufactured: . 

Ammonia_ ——. —__~ ~~ 351,932 252,051 32,060 U.S.S.R. 193,702; Netherlands 16,011. 
Nitrogenous __——__~—_~-~~-- 27,968 52,576 (4) Netherlands 19,749; Norway 13,118; 

U.S.S.R. 8,837, So 
Phosphatic __. _____-----_ 20 4 _. China 83. 
Potassic___ value, thousands_ _ $38,187 $38,478 $2 U.S.S.R. $13,628; East Germany. 

. $11,808; West Germany $6,242. 
Unspecified and mixed_ ——— ~~~ 50,260 27,369 () Romania 11,001; Hungary 10,028; 

Netherlands 4,246. 
Graphite, natural _____.._-__~-- 84 82 _- Sweden 75; West Germany 4; United 

G d plaste 169031 185,778 34 Spain 134425; Rast Ge 30,634 ypsum and plaster __________~-~- , pain 134,425; rmany 30,634; 
U.S.S.R. 13,695. 

Lime _______.~___-~~---~--- 7,540 7,467 _- Denmark 5,776; Sweden 1,625; Swit- 
zerland 40. 

Magnesium compounds ___..______- 17,631 9,620 7 China 6,455; Spain 2,350; Austria 380. 
ca: 
Crude including splittings and waste — 248 276 _. _ United Kingdom 216; Norway 34; 

: West Germany 20. 
Worked including agglomerated split- 
tings _____________-~.--_ 30 38 __ Switzerland 19; Austria 7; Sweden 4. 

Nitrates, crude _____.______- ~~~ 190 69 _- Chile 40; Poland 20; France 5. 
Phosphates, crude _ value, thousands__— $16,014 $9,044 $4,961 Morocco $2,346; Algeria $1,722. 
Pigments, mineral: Iron oxides and 

. ydroxides, processed__..___._—- 3,206 2,338 27 Be 1,884; United 
ingdom 377. 

Precious and semiprecious stones other 
than diamond: . 
Natural _____ value, thousands_ _— $246 $399 __ West Germany $160; Switzerland $85; 

Thailand $71. 
Synthetic __.__......_do___~_ $814 $814 $591 Switzerland $81; Austria $55. 

Pyrite, unroasted___ ~~ 13 8 _— West Germany 7. 
. Salt and brine.__._____._____ -- 598,805 526,692 5 Netherlands 190,255; Poland 142,382; 

West Germany 67,040. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured _______________ 58,450 52,643 _— Poland 21,617; U.S.S.R. 13,610; East — 

Germany 9,754. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ 1,785 2,011 _— Norway 1,458; Italy 187; Sweden 161. 
Worked _______~_________ 2,474 3,238 _- Italy 1,458; Sweden 644; France 518. 

Dolomite, chiefly refractory-grade — — 14,421 10,458 _. West Germany 4,234; Belgium- 
Luxembourg 3,050; Sweden 2,051. | 

Gravel and crushed rock __—_~——~ 18513 19,610 6 Sweden 14,756; Norway 3,192; West 
Germany 1,250. 

Limestone other than dimension __ — 738,516 755,261 25 Sweden 752,375; Denmark 1,711; 
United Kingdom 1,022. 

quartz and quartzite. _________-_ 158 200 52 West Germany 55; Netherlands 50. 
d other than metal-bearing ———— 61,508 48,400 _- Belgium-Luxembourg 31,111; Den- 

mark 12,986; Sweden 3,335. 

See footnotes at end of table.
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Table 3.—Finland: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986 “jwueq  .» +... . 
: . y a United _ Other (principal) 

INDUSTRIAL MINERALS —Continued ; 

Sulfur: . oe 
Elemental: oF 

. Crude including native and by- . 
product_____.---______ 78,377 28,183 _— West Germany 15,106; Poland 11,885; 

Sweden 1,187. 
‘Colloidal, precipitated, sublimed _ 514 13 _- West Germany 12. - 

Sulfuric acid_ ____~-_---.-._ 22,156 340 _. US S.R. 267; West Germany 40; 
Netherlands 32. 

Talc, steatite, soapstone, pyrophyllite __ : 577 424 _- Belgium-Luxembourg 276; Norway 
61; West Germany 26. 

Other: 
Crude_ 2 Le 65,127 67,839 29 Norway 51,126; Sweden 15,217; 

. USSR. 718. 
Slag and dross, not metal-bearing _ — — 37,652 49,617 _. East Germany 26,494; Sweden 21,523; 

| . Norway 1,505. . 

MINERAL FUELS AND RELATED . 

Asphalt and bitumen, natural _. ——___ 687 355 31 Trinidad and Tobago 318; United - 
Kingdom 6. . 

Carbon black _.______-_-.-.-_~ 9,934 10,157 102. Netherlands 3,958; Sweden 3,360; . 
West Germany 2,156. — 

Coal: 
Anthracite and bituminous — . 

_ thousand tons_ _ 5,089. 5,454 396 Poland 2,460; U.SS.R. 1,551; Colom- 
ia 609. 

Lignite including briquets _—do_— ~~ 6 _. All from East Germany. 
Coke and semicoke_______.do___— 1,231 1,109 _. USSR. 718; United Kingdom 143; 

Sweden 125. | 
Peat including briquets and litter _____ 274 63 _— Burundi 33; U.S.S.R. 14; Sweden 12. 
Petroleum: oO 

Crude_ thousand 42-gallon barrels_ _ 71,748 73,013 __ U.S.S.R. 62,566; Saudi Arabia 6,935; _ 
Lo . / United Kingdom 1,319. 

Refinery products: . 
‘Liquefied petroleum gas‘ 

value, thousands__ $760,619 $125,020 _.  U.S.S.R. $124,884; Italy $64; Nether- 
lands $62. 

Gasoline . 
thousand 42-gallon barrels_ — 253 418 9) Sweden 259; Netherlands 128; 

. Belgium-Luxembourg 17. 
Mineral jelly and wax __do____ 106 88 (7) Weat Germany 56; Hungary 14; 

China 6. 
Kerosene and jet fuel_ __do_ _ _ — 130 ~ 1820 _ Spain 144; U.S.S.R. 31; Netherlands 

Distillate fuel oil _._——do_..__ 8,387 10,584 _.  U.SS.R. 10,582. 
Lubricants ____...._do____ 1,128 934 7 Italy 153; United Kingdom 150; 

Netherlands 144, 
Residual fuel oil... _.do____ 11,325 13,870 _. Allfrom U.S.S.R. 
Bitumen and other residues 

do_ _ —— 286 316 __ Sweden 158; Netherlands 105; Den- 
mark 46. 

Bituminous mixtures_ _—_do__ — — 33 7 2 Belgium-Luxembourg 2; Sweden 1. 
Petroleum coke __—__—do__—~— 238 306 302 United Kingdom 2; West Germany 1. 

1Table prepared by Josef Plachy. . 
2Less than 1/2 unit. 
3May include other precious metals. 
“May include natural gas.
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| COMMODITY REVIEW 

METALS feed material for Outokumpu. 
, a Four of Outokumpu’s copper mines re- 

Cobalt.—Outokumpu ceased mining co- mained in operation in Finland at yearend. 
balt ore in May. Cobalt reserves at its [py addition, a minor quantity of byproduct 
Keretti Mine were nearing exhaustion and copper concentrate was produced by Rauta- 
the operation had become unprofitable. yukki Oy at its Rautavaara iron mine. 7 

Meanwhile, the company also terminated The Harjavalta smelter was closed for 2 
production of standard grades of cobalt months during the summer for installation 

_ metal, including standard grades of cobalt of a new $23 million flash-smelting furnace 
powder, at its Kokkola smelter. Outokumpu that increased smelting capacity by 25% to 
revealed that it would continue to produce 100,000 tons of copper per year. The new 

| cobalt salts and premium-quality superfine process was claimed to increase metal yields 
powders at its Kokkola works using con- from copper and nickel ores. The product 
centrate from the Greenvale Mine in copper anodes were subsequently refined 
Queensland, Australia, on the basis of a 6- electrolytically at the Pori works. About 
year contract signed in the fall of 1986.The 11,000 tons of anode production was lost 
company estimated that annual future pro- during the shutdown, and refinery produc- 

duction would be 1,100 tons of cobalt in salts tion was reduced during that time by about _ 
and 400 tons of superfine metal powder. 50%. However, smooth operation resumed 
Production by Outokumpu of cobalt in salts jn the fall at both facilities. : | 

| increased by 41% in 1987 to 760 tons. Iron and Steel.—Rautaruukki Oy, the 

Copper.—Mined copper, nearly all pro- jarge Government-owned steel company 
duced by Outokumpu, decreased for the with more than 80% of Finland’s steel 
fourth consecutive year, mainly because of production, signed an agreement early in 
shrinking ore reserves. Production had the year with Ovako Steel Oy Ab, a Finnish 

decreased by nearly 50% since 1983, and specialty steel manufacturer, giving Rauta- 
most of the country’s copper concentrate ruukki control of all of Finland’s production 
demand was met by imports. Two copper of ordinary steel. The agreement became 
mines were closed permanently. In July, effective on June 1. Ovako transferred its 
Outokumpu closed the Hammaslahti Mine, Koverhar 450,000-ton-per-year steel-rolling 
which produced about 3,000 tons per year of billet works and three steel semimanufac- 
copper in concentrate as a coproduct with turing mills to Dalsbruk Oy, a new Rauta- 
zinc concentrate; in April, the company  ruukki division in which Ovako held a 20% 
closed the Kotalahti Mine, which produced share. Rautaruukki was studying a plan to 
about 500 tons of per year of copper in construct a new billet caster at its large 2- 
concentrate as a byproduct of nickel min- million-ton-per-year Raahe crude steel- 
ing. The large Keretti Mine, which produc- works to take full advantage of the plant’s 
ed nearly one-half of Finland’s copper con- smelting capacity. The company indicated 
centrate, also was closed in April, but it that this could affect the future of the 
resumed production in July with Govern- Koverhar mill. 
ment subsidies, primarily to avoid unem- Rautaruukki completed construction of a 

~ ployment. Outokumpu actively sought addi- new coke plant on schedule in October. The 
tional foreign sources of copper feed materi- plant was designed to supply two-thirds of 
al to support its domestic copper metal the coke requirements of the Raahe works. 
industry. It procured part ownership in two Outokumpu finished construction of a 
Norwegian mines, the Folldal Verk Mine new $125 million hot-rolling mill at its 
and the Grong Gruber Mine, each of which Tornio works, making it a vertically inte- 
produced annually about 25,000 tons of grated producer of stainless steel semifabri- 
copper in concentrate as well as zinc con-_ cated products, beginning with its chromite 
centrate. The venture, Norsulfid A/S, was and nickel mines. Rolling mill trial runs 
owned jointly on a 50-50 basis with Orkla- began before yearend. 
Borregard A/S, a Norwegian firm. Most of Nickel.—Outokumpu’s Kotalahti nickel 
the copper concentrate was destined for mine closed in April because of ore exhaus- 
Outokumpu’s Harjavalta smelter in Fin-_ tion after 27 years of operation. The mine 
land. Development of this new feed source produced about 1,700 tons of nickel in con- 
was offset by closure in 1987 of the Lokken centrate during 1986. Restart of the Hitura 
Mine in Norway, which had been asource of nickel mine was postponed; excavation was
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halted with no final decision on whether the trate per year, and estimated reserves ap- 
operation might resume later. The mine peared to be sufficient for about 20 years of 
had been idled in 1985 because of low nickel production. The ore body is reportedly one 
prices and limited reserves, sufficient for 1.5 of the world’s largest carbonatite deposits 
years. Outokumpu continued operation of and its apatite is free of cadmium, which 

its two other nickel mines, and the firm’s had been an environmental problem in 
- total production decreased by 12% to about Western Europe. Construction was expected 

9,900 tons of nickel in concentrate during to begin in 1989 after issuance of a mining 
1987. Approximately 75% of this production permit and after completion of additional 
was from the new Enonkoski Mine, and the feasibility studies based on economic and 
balance was from the Vammala Mine. political factors. The company had not ap- 
Myllykoski Oy also produced a minor plied for the permit by yearend. 
amount of nickel concentrate as a byprod- Sulfur.—Output of pyrite concentrate in- 
uct from its talc beneficiation mill at creased at Outokumpu’s Pyhasalmi Mine, 
Luikonlahti, Kuopio. Finland’s only remaining domestic source of 

| pyrite, as a result of temporary mining of a 
INDUSTRIAL MINERALS pocket of ore particularly high in pyrite 

. . . , content. Revised data on proven reserves 

7 Mica.—Ke mira Oy, Finland 8 large state- showed that there was enough for at least | 
owned fertilizer and chemicals company, 20 years of mining 

began production of Phnogopite fake as at Byproduct sulfur from metallurgical op- 
GrHi . . r al Fis 1 r d. Th . erations came principally from the smelting 

injarva in centr intand. ihe mica of zinc and copper concentrates, in order of , 
beneficiation and comminution plant had volume. About two-thirds of these concen- 
been constructed in 1985, started up in 1986, trates Ww as imported. Until 1987, lesser | 

and came on-stream in early 1987 with an amounts of sulfur, about 40,000 tons per 

gnaual capacsty a onion singe tenging year, were derived from the smelting at 

from 40 to 900 micrometers for use as Kokkola of cobalt-bearing pyrites. This 
fillers, pigments, and plastic reinforce- source of sulfur was discontinued in May. 
men ts Total 1987 sales. mostly to Western Sulfuric acid demand for fertilizer manu- 
European and Jai anese markers was about facture, a major use, decreased. Outokumpu 
9.000 tons P ? acquired full ownership from Kemira of the 

? Nitro en —A  90.000-ton-per-vear am- acid plants at its Harjavalta copper smelter, 
trogen. ? per-year but Kemira retained ownership of the acid 

monia plant was under construction by plant at Outokumpu’s zinc smelter at 

Kemira at Oulu, a port on the northern part Kokkola. Outokumpu sold most of the SO, 
of the Gulf of Bothnia. An old ammonia gases from the zinc smelter to Kemira 

Brant pase nee naphtha that na, been Kemira converted some of the gases to acid 
closed im was being converte to a on a toll basis for Outokumpu, which mar- 
plant based on peat as raw material. Com- keted the acid 
pletion, scheduled for 1989, was expected to Tale.—A mai or tale deposit in northern 
increase domestic production sufficiently to Finl and was hein g evalu ated on a pilot basis 
supply nearly 50% of domestic consumP- by Myllykoski Oy, Finland’s only private 

tion. The plant was designed to consume mining company. Myllykoski was the larg- 
approximately 240,000 tons of peat per year. est talc miner in Finland, producing about 

Meanwhile, Finland was Sependent on €X- two-thirds of the country’s beneficiated 
on supply. ut three-quarters OF iis ammo product, which contained about 97% talc. 

Phosphate Rock.—Kemira confirmed its in the Finwish popes inductre used many 
tentative plan to open in 1992 its new Sokli tute for imported Ye olin TY» 
phosphate rock mine and _ beneficiation PO " 
plant in the Finnish Lapland about 60 miles 
north of the Arctic Circle, at an estimated MINERAL FUELS 

cost of $275 million. The concentrate was to Total consumption of mineral fuels in- 
be pipelined 225 miles to Finland’s west creased by approximately 10% because of 
coast port of Kemi. Most would be exported cold weather and growth in industry and 
to Kemira’s fertilizer plants in Belgium and _ transportation. Oil and gas imports, both 
Denmark. The Sokli complex was expected primarily from the U.S.S.R., increased by 
to produce about 2 million tons of concen- about 10% and 40%, respectively. Hydro-
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power output increased by about 10% while to import 600 MW of power, generated by 
nuclear power and peat-generated power burning natural gas, from Norway begin- 
were stable. Finland remained about 65% ning in 1993. Imports of natural gas from 
dependent on imports for its energy supply; the U.S.S.R. were expected to increase. 
of this, 65% was oil, nearly all for use in Negotiations regarding importation of gas 
transportation, followed by coal, 15%;natu- from Norway via Sweden were begun but no 
ral gas, 10%; and electrical power, 10%.The definitive pipeline or gas delivery contracts 
domestically produced energy supply source were in sight. 
breakdown was nuclear, 50%; hydro, 35%; Nuclear Power.—Four nuclear reactors 
and peat plus wood waste, 15%. ‘were operating in Finland, two of Soviet 

Finland’s consumption of electrical power and two of Swedish design, with a total 
was among the highest per unit of theGDP electrical generation capacity of 2,300 MW. 
in Europe, and demand was increasing. The The Government had no plans to dismantle 
fuel-source breakdown for electrical power these plants, although construction of a 
production was nuclear, 32%; hydro, 24%; fifth plant was canceled after the Chernobyl 
coal, 12%; peat and wood waste, 11%; elec- incident. Construction of future plants was 

trical power imports, 11%; gas, 6%; and postponed. | 
oil, 4%. Negotiations continued with the Peat.—Production of peat was down to 
U.S.S.R., Sweden, and Norway regarding about 50% of that planned because of a very 
further importation of electrical energy. An wet summer. Sufficient stocks of fuel peat 
agreement was signed with Sweden for remained, because of high output in 1986, to 
construction of a 120-mile-long submarine last through the 1987-88 winter. A 150-MW 
cable across the lower part of the Gulf of peat-burning electrical powerplant was 
Bothnia to Rauma in Finland. Design capac- being built at Haakevesi at a cost of $160 

ity was 400 megawatts (MW) of direct- million. A similar 120-MW plant at Seinae- 
current electrical power. Both Swedish and joki was planned at a cost of $140 million. 
Norwegian power was to be delivered to Peat-fired powerplants were near peat- 
Finland beginning in 1989. The newly mining sites to save transportation costs. 
elected Government approved in Mayal10- Plant design usually included use of by- 
year General Energy Plan that included product thermal energy for district heating. 
construction of 1,100 MW of electrical —~—— 

powerplants burning peat, wood waste, coal, 1Physical scientist, Division of International Minerals. 

and gas at a projected total cost of about $1 gnu (ol) te US. dollars at the rate of Fmkid = 
billion. Preparations were being made _ US$1.00.
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Th t e Mineral Industry of 
France 

| By John G. Panulas? 

Mining and mining product activities Economy and Finance, the allowances were 
amounted to about 5% of France’s 1987 to apply to the following mineral commodi- 
gross national product of $880 billion,? ties: aluminum, andalusite, antimony, arse- 

about the same as that of 1986. The decline nic, asbestos, barite, beryllium, bismuth, 
in output that characterized the industry boron, chromium, cobalt, columbium-tan- 

the previous year had slowed. French alu-_ talite, copper, fluorine, gold, kaolin, lead, 
mina, arsenic, bromine, cadmium, diato- lithium, manganese, mica, molybdenum, | : 

mite, feldspar, ferroalloys, fluorspar, gyp-. nickel, phosphates, platinum, potassium, | 
sum, magnesium metal, potash, talc, and pyrites, radioactive minerals, rare earths, 
zinc metal continued to make up a signifi-. refractory products, silica, silver, sulfur, 

| cant portion of supply to the world market. _ talc, tin, titanium, tungsten, vanadium, 
Government Policies and Programs.— zinc, and zirconium. 

The French Government placed emphasis In addition, the French Government of- 
on the use of depletion allowances for re- fered a 50% tax reduction (up to 5 million 
search and development expenditures in francs per firm) on the following types of 
the mining sector. The allowances were research and development expenditures ap- 
neither to exceed 15% of product sales plicable to the mining industry: the con- 
included in taxable income within France, struction cost of buildings used solely for 
where the product was extracted from _ scientific and technical research, including 
French mineral deposits, nor to exceed 50% prototypes and pilot installations; the cost 
of the net taxable income itself from salesof of equity shares in Government-approved 
the same product, processed or unprocessed. research companies and organizations; the 
Moreover, the allowances were permitted payroll costs for research; other operating 
only if the originating ores were mined in expenses related to research and develop- 
France and if the allowances were reinvest- ment activities up to a limit of 55% of the 
ed within 5 years in fixed assets, research aforementioned payroll costs; and expenses 
expenditure, or research company equity associated with obtaining and maintaining 
shares. By a decree of the Minister of patents. 

PRODUCTION | 

The French Government held the prepon- France (CdF), Cie. Générale des Matiéres 
derant financial interests in most of the Nucléaires, Imetal S.A., Pechiney, Société 
mining, metallurgical, and energy compa-_ des Aciéries et Laminoirs de Lorraine (Saci- 
nies in France. These included Bureau lor), Société Nationale Elf Aquitaine (Elf), 
de Recherches Géologiques et Miniéres and Union Sidérurgique du Nord et de l'Est 
(BRGM) and its subsidiary, Cie. Francaise dela France S.A. (Usinor). 

des Mines S.A., as well as Charbonnages de 
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Table 1.—France: Production of mineral commodities? — 

(Metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 1986 1987> 

Aluminum: 
Bauxite, gross weight _____ thousand tons_ — 1,663 1,607 1,530 1,379 1,272 

Crude__—__--____.______do____ Tg58 Tg98 734 884 866 
Calcined ____-_________..do____ ¥702 ™750 624 740 712 

. Metal: 
Primary —_____________ ~ do____ 361 342 293 322 323 
Secondary —_____--.______ -do____ 170 169 170 173 196 

Antimony: 
Mine output, Sb content ___ 111 _- __. ee a 
Metal, including regulus__§_._§_§_.§_§_.__.____ 6,487 7,036 7,333 6,822 7,100 

Arsenic, white _._.-______________-__ 4,727 3,828 ©8000 ©10,000 “10,000 
Cadmium metal __ ~~~ 513 568 337 ‘431 400 
Cobalt metal including powder ____________ 131 116 123 ©100 110 
Copper: 

Mine output, Cu content eee 114 79 253 294 300 
etal: 

Blister, secondary ______.______-_~ 7,210 6,796 7,000 6,100 6,000 

Refined: - 
_ Primary® ~~ 23,000 20,931 23,500 18,294 20,000 

- Secondary _.______________-~ 22,063 F20,000 20,200 €93,000 ©19,000 

‘Total... ee 45,063 40,931 43,699 41,294 £39,000 
Gold, mine output, Au content __-_ troy ounces_ — 71,659 70,279 90,021 75,618 ©64,000 
Iron and steel: 

Iron ore and concentrate: 
Gross weight ______ — thousand tons__ 15,930 14,839 14,681 12,436 10,852 

M fe content __..._........-do____ 5,061 4,680 4,700 3,861 3,255 
etal: : 

Pigiron ~..--_._..__.__-do____ 13,856 _ 15,0389 15,426 18,708 13,267 

Ferroalloys: 
Blast furnace: Spiegeleisen and ferro- 
manganese____________do____ T2716 329 331 274 £200 

Electric-furnace: 
Ferrochrome_____ ______do____ 20 19 ©20 e] 1 
Ferromanganese ________do____ 33 35 €35 22 15 
Ferrosilicon ___________do____ 193 205 ©205 196 190 
Silicon metal___________do____ 65 71 e70 °75 70 
Other _______________do____ 1038 119 ©120 47 70 

Total_____________do____ T690 T7178 781 °645 °546 
Steel ingots and castings _______do____ 17,623 19,008 18,569 17,624 17,726 

Lead Semimanufactures_________—do____ 15,348 16,543 17,284 15,343 ©15,000 

Mine output, Pb content _...... .-_______ 1,512 2,263 1,600 2,478 2,213 

Smelter: EEE 
Primary _________________-_-_ 114,948 117,900 133,600 ©140,000 ©135,000 
Secondary ____..___------_ 13,600 13,500 12,200 ©12,500 ©12,000 

Total ~--_-___~ ~~~ 128,548 131,400 145,800 ©152,500 ©147,000 

Refined: TE 
Primary: Soft lead ___ .__________ 114,948 117,900 133,600 132,000 138,795 
Secondary: 

Soft lead ~._-__~ ~~~ ~_________ 37,464 24,900 25,525 27,300 32,700 
Lead content of antimonial lead ____ 62,000 62,900 63,000 71,100 74,370 

; Total_ $e 214,412 205,700 223,637 230,400 245,865 
Magnesium metal including secondary ____—__ 11,075 12,972 13,800 13,376 13,600 
Nickel, metal. -§_-$_-§$ $$$ -5 5 5 7,300 5,217 7,020 8,241 6,680 

Silver: Mine output, Ag content: 
Lead and zinc concentrates 

thousand troy ounces_ — 552 634 691 677 680 
Mixed copper, gold, silver concentrates 

do. ___ 136 156 158 155 150 

Total _.- _-_-_____________do____ 688 790 849 832 830 
Metal, Ag content of final smelter products 

do____ 28,903 25,540 25,856 ©26,000 24,200 
Tin, smelter output of solder and other alloys, 
secondary. __________~_~__~___ Le 6,708 6,700 3,074 2,912 2,582 

Tungsten concentrate, W content___________ 832 796 735 982 __ 

See footnotes at end of table.
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Table 1.—France: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

ee 
METALS —Continued 

Uranium: 
Mine output, U content____._-_._______ 3,890 3,116 3,752 3,737 3,321 

zi Chemical concentrate, U3Og equivalent _ _ _ __ 3,299 3,676 3,940 4,106 3,740 
inc: : 

Mine output, Zn content ___...~__~______ 34,272 36,231 40,572 | 39,534 31,339 
Metal including secondary: 

Slab. 249,500 258,514 285,600 289,500 249,340 
Dust _____~___~~__~________- 9,300 7,400 — 8,200 £8,000 9,000 

INDUSTRIAL MINERALS 

Barite _.___.~_______~___ ~~ __ Lee 152,600 148,200 120,800 116,400 104,050 
Bromine, elemental® _________...._______ 16,000 17,500 20,000 19,000 ~ 20,000 

coment, hydraulic. _._____— thousand tons__ 24,504 22,724 22,219 22,596 23,560 
ys: 

_ Bentonite? _.-_-___-_ 3,091 3,475 14,900 £10,000 ©10,000 
Kaolin and kaolinitic clay (marketable) 

thousand tons__ 289 807 1,510 1,350 ©1400 
Refractory clay, unspecified _ _ __.__do___- 413 458 486 ©500 “500 

Diatomite ___.....______----~~do___- 221 247 270 . 269 ©270 

Feldspar, crude. __....________. do____ °175 209 172 216 274 
Fluorspar: . 

Crude ___-~___.__________-do___- _ 896 504 562 497 374 

Marketable: Ce 
Acid- and ceramic-grade_____——do____ 141 159 160 148 134 
Metallurgical-grade _..§_.__.___._.do___-_ 55 73 64 50 °50 

Total _______________do____ 196 232 224 198 184 - 
Gypsum and anhydrite, crude. ______do____ 5,557 5,401 5,286 5,259 4,508 
Kyanite, andalusite, related materials__ _do_ _ —_ 43 52 57 51 50 
Lime: Quicklime, hydrated lime, dead-burned oo 

dolomite ___________....____do_._-_ 2,946 - 3,130 3,100 2,900 €3,000 
Mica __~~~~~~-_----~-~ ~~~ 9,286 10,854 10,084 10,834 — ©11,000 
Nitrogen: N content of ammonia . 

thousand tons__ - 1,960 2,350 2,010 ©2,000 €2,100 
Pigments, mineral, natural: Iron oxides® ______ 16,000 15,000 14,500 15,000 15,000 
Phosphates: Thomas slag. ____ thousand tons_-_ 1,124 1,194 1,165 855 768 
otash: , 
Gross weight (run-of-mine)_______ —do____ 10,874 12,480 12,021 11,600 10,716 
K20 equivalent (run-of-mine) ____— _do___-_ 1,651 1,873 1,882 1,748 1,500 
K20 equivalent (marketable) ____——do___- 1,537 1,739 1,750 1,620 1,485 

Pozzolan and lapilli ___________..do____ 607 500 496 410 ' 420 

Salt: _ 
Rock salt __..._________..__do___- 282 226 369 386 1,476 
Brine salt (refined) ________..._do____ 1,074 1,125 1,154 1,125 1,070 
Marine salt ___.§___________._do____ 1,354 1,381 1,423 1,610 1,627 
Salt in solution. ____________.—do____ 4,239 4,417 4,167 3,963 3,663 

Total __._.__.___________._do____ 6,949 7,149 7,113 7,084 7,836 
Sodium compounds:°® 

Sodium sulfate _______..._____do____ 150 120 125 110 120 
Sodium carbonate _____________do___- 1,000 900 900 ‘450 780 

Stone, sand and gravel: 
Limestone, agricultural and industrial 

do_ ___ 6,625 6,700 7,002 ©6,000 “6,000 
Slate, roof_________...._.___do___- 52 64 60 57 60 
Sand and gravel: 

Industrial sand, total ________do____ 5,558 5,395 5,512 5,332 7,472 
Other sand and gravel, alluvial _ _do__ __ 199,000 181,000 178,300 186,800 193,000 

Sulfur, byproduct: re 
Of natural gas ______.______._do____ 1,653 1,589 1,400 957 1,092 
Of petroleum __—_._..____.._do____ 157 163 161 193 188 
Of unspecified sources®__________do____ 100 110 162 156 150 

Tal Total _.__________.______do___. 1,910 1,862 1,723 1,306 1,430 
c: 
Crude ______~_~~~~____ 315,800 320,300 316,595 324,660 269,000 | 
Powder _______~_~_~_-~-~_-~~_--~-__- 286,500 292,406 310,897 314,965 ©300,000 

MINERAL FUELS AND RELATED MATERIALS 

Asphaltic material ______________---~~- 47,000 44,500 40,942 37,817 £40,000 
Carbon black ___________------~----- 218,600 165,900 £200,000 ©175,000 ©180,000 

See footnotes at end of table.
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Table 1.—France: Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Commodity” 1983 1984 1985 1986 1987” 

MINERAL FUELS AND RELATED MATERIALS 
—Continued — ae ‘ 

Coal including briquets: | 

Anthracite and bituminous coal a 
| - thousand tons__ 17,021 16,594 15,124 14,394 ©15,000 
Lignite_____----~-----~-~--do__~-_ 2,591 . 2,426 1,839 2,142 2,200 

Total ________-__-______do.___ 19,612 19,020  —«16,968 16,536  -°17,200 
Briquets___._____.__________do____. 1,512 . 1,450 1,408 1176 1,200 

Coke, metallurgical __._____.._____do____ 8,458 8,999 8,691 8,258 7,470 
. Gas, natural: . | 

Gross___.______~-~ million cubic feet__ 284,313 224,601 275,758 210,619 250,000 
: Marketed _.______.________-do____ 221,958 218,124 ~ —- 191,359 148,932 150,000 

Natural gas liquids . - 
thousand 42-gallon barrels__ 7,480 1,424 6,840 ©7,000 £7,000 

Peat®_________________ thousand tons.__ > 110 | 228 191 220 £200 
Petroleum: o 

| Crude _____ thousand 42-gallon barrels__ 12,098 = 15,040 19,252 21,482  —»«-_-22,638 

Refinery products: : | : | 
_ Liquefied petroleum gas_____——do_— __ 28,037 27,863 80,834 27,326 ©28,000 

Gasoline, all kinds _________-—do____ 136,777 138,782 141,950 140,637 ©140,000 
| Jet fuel___§__..._-__..----do____ 35,797 © 35,488 34,176 38,886 34,000 

Kerosene______.._.__..-do____ 1,434 388 481 376 “400 
Distillate fuel oil _..____.__.do____ 181,802 218,302 217,989 214,165 215,000 
Heavy fuel oil... ________-do___~ 115,988 . 108,889 89,636 © 85,227 86,200 
Other products ____________do____ 23,804 - 5,119 53,164 51,189 - 51,000 
Refinery fuel and losses _ __ _ _ . _.do____ 40,020 39,744 35,261 80,935 ©31,000 | 

Total _____________.-do____ 568,654 569,575 602,991. 583,741 585,600 

Estimated. Preliminary. "Revised. Oe 
1Table includes data available through Sept. 23, 1988. 
2In addition to the commodities listed, France also produces germanium from domestic ores and has been described as . 

the world’s leading producer of this commodity in French sources. Output was reported as being all from the Saint-Salvy 
Mine. Unfortunately, actual output is not regularly reported, and the ore from this mine is not sufficiently uniform in 
grade to permit estimates of output based on reported concentrate production. In addition, France produces large 
quantities of stone, but statistics on output are not available. . | 

3Includes smectic clay. 

: | TRADE , , 

| _ Although France continued to rely heavi- trade with partners in the European Eco- 
ly on foreign sources for its nonfuel and fuel nomic Community (EEC). Nonenergy min- 
minerals, its dependence on foreign vendors eral commodities accounted for $1 billion of 
for coal diminished significantly, because the deficit. Of this, 75% consisted of metal- 
70% of the country’s electricity was gen- liferous ores and scrap. Foreign trade in 
erated from nuclear energy. The United nonferrous metals and iron and steel prod- 
States continued as France’s most impor- ucts incurred net losses of $208 million and 
tant supplier of coal. Contracts with the $510 million, respectively, but surpluses of 
Republic of South Africa were terminated, $174 million and $234 million occurred from 

reflecting a shift toward Australia as a trade with other EEC nations. Likewise, 

second major source of coal. commerce in crude industrial minerals with 
Available information indicates that, on EEC countries produced a gain of $42 mil- 

balance, France posted a trade deficit of lion against a deficit of $248 million with 
$14.4 billion, of which 69% was incurred in the world as a whole.
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: Table 2.—France: Exports of mineral commodities! 

. (Metric tons unless otherwise specified) 

Destinations, 1986 

Commodi 1985 1986 : 
v Bnited _ Other (principal) 

METALS . 

Alkali and alkaline-earth metals: 
Alkali metals _.._-.-..-.____—. 3,191 36 (*) West | Germany 20; Netherlands 5; 

y 5. 
Alkaline-earth metals__________ 3,017 915 86 West Germany 204; Yugoslavia 145; : 

Belgium-Luxembourg 138. 
Aluminum: | 

Ore and concentrate_______...- 200,733 116,060 (*) West Germany 105,934; Sweden 
5,831; Spain 309. 

Oxides and hydroxides _________ 300,111 194,329 4,048 Italy £0,911; Austria 60,011; Norway 

Ash and residue containing aluminum 27,855 18,575 _~— Italy 11,053; West Germany 3,551; 
Belgium-Luxembourg 1301. 

Metal including alloys: 
Scrap ~~. 2 90,939 99,521 _— Italy 43,134; West Germany 24,950; 

Belgium: Luxembourg 18,631. 
| Unwrought_ ___~_~_______-_ 115,871 143,274 1,201 West Germany 54,281; italy 31,811; 

| Belgium-Luxembourg 18,225. 
Semimanufactures _________ 283,043 286,259 32,444 West Germany 74,800; United King- 

dom 37,701. . 
Antimony: . 

Ore and concentrate ____._.____ 209 19 -- Spain 16. 
Oxides _.___________---_--_ 5,359 4,630 768 est Germany 1,098; United King- 

om 654. 
_ Metal including alloys, allforms __. _ 126 91 (7) West Germany 52; Italy 11; Spain 10. 
Arsenic: Oxides and acids_________ — 10,289 43 -- Denmark 20; Chile 10; Italy 6. 

| Beryllium: | | 
ides and hydroxides __._____ . (?*) -- | 

Metal including alloys, allforms ___ ) *) _- All to Switzerland. 
Bismuth: Metal including alloys, all — | 

forms __—~....~~~~~________ 11 1 _~ Mainly to Algeria. 
Cadmium: Metal including alloys, all . 

forms ___~~_-~-~.~ 2 ______ 275 412 33 Belgium-Luxembourg 159; Italy 110; 
West Germany 46. 

Cesium and rubidium: Metal including . 
alloys, allforms _.....________ (7) ®) -- Mainly to Netherlands. 

Chromium: 
Ore and concentrate ___________ 3,124 951 -— Italy 719; Spain 94; Israel 36. 
Oxides and hydroxides __._____~ 384 287 _- Belgium-Luxembourg 151; Italy 41; 

: West Germany 21. 
conte including alloys, allforms ___— 1,615 1,797 326 Netherlands 607; West Germany 326. 

Ore and concentrate ___.__._..__ 2 57 _. Norway 46; United Kingdom 10; 
. Netherlands 1. 

Oxides and hydroxides _________ 9 8 () United Kingdom 4; West Germany 1; 
. Ivory Coast 1. 

Metal including alloys, all forms _—_ 964 683 719 Netherlands 115; Belgium-Luxem- 
bourg 104; West Germany 98. 

Columbium and tantalum: Metal includ- 
ing alloys, all forms: 

lumbium (niobium) _______—_— ) 4 -- Mainly to Belgium-Luxembourg. 
Tantalum ____________.____ 32 17 ?) West Germany 16; United Kingdom 

Copper: 
and concentrate ___________ 341 620 _— West Germany 608; Switzerland 12. 

Matte and speiss including cement 
copper ___. ~~~ ~~. 2,042 1,171 _-— Spain 682; Belgium-Luxembourg 330; 

United Kingdom 121. 
Oxides and hydroxides _________ 17 13 _— West Germany 35; Algeria 14; 

Morocco 8. 
Sulfate ______----~-__--~-- 2,307 229 -- Spain 84; Netherlands #4 Italy 22. 
Ash and residue containing copper __ 11,427 13,688 114 Belgium-Luxembourg 10,805; Spain 

1,497; West Germany 1,140. 
Metal including alloys: 

Scrap ___-__--------- ~~ 128,602 121,832 84 West Germany 46,627; Italy 32,171; 
Belgium-Luxembourg 26,986. 

Unwrought_ __-____._.____ 16,913 15,311 2 Belgium-Luxembourg 7,458; West 
Germany 3,307; Switzerland 1,722. 

Semimanufactures ____—__—-— 243,300 256,226 8,685 West German an y 78,226; Italy 51,329; 
pain 15,757. 

Germanium: Metal including alloys, all 
forms ~______---~--~-~_---_-~- 6 7 2 United Kingdom 4; Japan 1. 

See footnotes at end of table.
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Table 2.—France: Exports of mineral commodities: —Continued : 

(Metric tons unless otherwise specified) 

i S 
Destinations, 1986 

Commodi 1985 1986 : 
v | Gnited Other (principal) 
a oe 

METALS —Continued 

Gold: 
Waste and sweepings 

. value, thousands_ — $16,415 $6,786 _— United Kingdom $3,430; Spain 
$1,788; Belgium-Luxembourg 
$1,176. 

Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces__ 1,125 868 - 32 United Kingdom 289; Belgium- 
Luxembourg 193; West Germany 

Hafnium: Metal including alloys, all 
forms _.__~______.~_______- 1 oo) (7) 

Iron and steel: 
Iron ore and concentrate: 

Excluding roasted pyrite 
~ thousand tons_ — 4,628 4,619 (2)  Belgium-Luxembourg 4,617; Italy 1. 

Pyrite, roasted___.__—do___~ -- A _. All to Republic of South Africa. — 
Metal: 

Scrap _____ ~~ -do__~_ 3,961 3,161 (2) Italy 1,308; Spain 922; Belgium- 
Luxembourg 398. 

Pig iron, cast iron, related mate- 
Tials__.. ~._-____.---__-~ 294,638 73,260 54 Italy 37,418; Spain 12,455; West Ger- 

. many 11,239. 
Ferroalloys: 

Ferrochromium ————__—~ 334 9,345 _— Belgium-Luxembourg 6,164; United . 
. Kingdom 2,207; West Germany 658. 

Ferromanganese.. . _ _ — _ — — 238,968 641,913 69,724 Belgium-Luxembourg 99,150; Italy 

-  Ferromolybdenum_ — — — — — — 1,162 990 _— Netherlands 471; West Germany 267; 

Ferronickel __ ___..__~-~ 55,671 33,280 — Italy §,789: West Germany 9,778; 
Sweden 5,478. 

Ferrosilicochromium ~— _ — — — 346 2 _— All to Cameroon. 
Ferrosilicomanganese _— ~~ 18,352 21,861 -- Saudi Arabia 8,420; Belgium- 

Luxembourg 5,488; West Germany 

Ferrosilicon_ _ ____.~—-—~ 75,916 67,534 3,068 West Germany 19,553; Japan 14,920; 
. Italy 14,629. 

Silicon metal _________~ 23,791 NA 
Unspecified. ______--~-~ 37,803 32,961 4,015 West Germany 5,849; Italy 3,534; 

Belgium-Luxembourg 2,556. - 
Steel, primary forms 

thousand tons_ _— 3,089 3,150 426 Italy 864; Belgium-Luxembourg 317. _ 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions_______—-do____ 2,781 2,382 224 #West Germany 522; Belgium-Luxem- 

bourg 281; Italy 276. 
Universals, plates, sheets 

do____ 3,469 3,348 275 West Germany 748; Italy 403. 
Hoop and strip ___—do__ ~~ 471 ATT 8 West Germany 177; Belgium-Luxem- 

bourg 70; Italy 62. 
Rails and accessories 

do_ _—— 158 165 15 China 32; Algeria 24; Mauritius 16. 
Wire ________-_-do___~ 234 " 225 47 West Germany 54; United Kingdom 

Tubes, pipes, fittings 
do____ 1,547 1,235 73 U.S.S.R. 484; West Germany 142; 

Netherlands 78. 
Castings and forgings, rough 

do___~ 73 81 6 West Germany 31; Belgium-Luxem- 
bourg 16. 

Lead: 
Ore andconcentrate__________— 15 11 3 Algeria 6; Israel 1. 
Oxides ________~__~____ ee 12,953 9,089 _- U.S.S.R. 2,850; Belgium-Luxembourg 

1,041; Czechoslovakia 811. 
Ash and residue containing lead_ _ _ — 11,269 15,594 _— West Germany 9,183; Belgium- 

Luxembourg 6,294; Netherlands 47. 
Metal including alloys: 

Scrap __________ 12,630 7,105 __ West Germany 3,284; Italy 2,092; 
Belgium-Luxembourg 1,074. 

Unwrought______________ 59,779 57,878 16 Belgium-Luxembourg 17,689; West 
Germany 17,221; Netherlands 

Semimanufactures _________ 2,120 1,565 4 Belgium-Luxembourg 667; Denmark 
243; Italy 169. 

Lithium: 
Oxides and hydroxides ________~ 48 21 _- All to West Germany. 
Metal including alloys, all forms —__ 1 _— 

See footnotes at end of table.
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Table 2.—F rance: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

. Destinations, 1986 

Commodit 1985 1986 “TWWhucq TU 
y United Other (principal) 

. METALS —Continued 

Magnesium: Metal including alloys: 
rap_—~_~_~_~_--~~~~__-~-~----- 608 337 ~- Netherlands 115; West Germany 102; 

y 95. 
Unwrought _-_--___________-_ 6,934 7,385 1,122 West Germany 2,309; Italy 489. 
Semimanufactures____________ 1,293 1,038 (?) Italy 5995 West Germany 372; Roma- 

nia 15. 
Manganese: 

Ore and concentrate, metallurgical- 
grade. __~___--~___________ 73,755 95,250 2,540 Norway 68,110; Italy 9,657; Poland 

Oxides ____---_-_-______ 1,728 898 __ Netherlands 210; Belgium-Luxem- 
; bourg 205; Italy 192. 

Metal including alloys, all forms ___ 5,790 4,015 189 West Germany 1,197; Belgium- 
Luxembourg 749; Italy 489. 

Mercury ____.——— 76-pound flasks_ _— 1,653 2,581 NA Netherlands 2,088; Belgium- 
| Luxembourg 232; West Germany 

Molybdenum: | . 
e and concentrate ___...~___ _ 193 4,961 _— Netherlands 3,470; United Kingdon 

- 514; West Germany 284. 
Oxides and hydroxides _____—__-~ 1 172 _-- All to Netherlands. 
Metal including alloys: 

Scrap _____------------ 71 84 2 Italy 35; West Germany 24; Belgium- 
Luxembourg 12. 

Unwrought._.-____-_---. 110 76 30 = India 16; Austria 14. - 
Semimanufactures _________ 98 131 (?) West Germany 56; United Kingdom 

; y 9. oo 
Nickel: 

Ore and concentrate __________~ 64 103 _— West Germany 102; Netherlands 1. | 
Matte and speiss __ __________—~ 1 45 _- Belgium: Luxembourg 23; Nether- 

an . 
Oxides and hydroxides ~e eee 30 8 _- Netherlands 5; Turkey 2; Italy 1. 

' Ash and residue containing nickel __ 1,715 1,210 4 Sweden 395; Netherlands 287; West 
Germany 127. 

Metal including alloys: 
Scrap ________--------- 3,636 3,110 827, West Germany 733; Netherlands 550; 

Belgium-Luxembourg 435. 
Unwrought_ ____________- 6,220 6,941 2,268 West Germany 2,004; Belgium- 

Luxembourg 774. 
Semimanufactures _______~-_ 5,702 5,911 472 West Germany 3,293; Libya619.  - 

Platinum-group metals: 
Waste and sweepings 

value, thousands_ — $7,453 $5,184 _— United Kingdom $3,000; Belgium- 
Luxembourg $1,275; Italy $757. 

Metals including alloys, unwrought 
and partly wrought 

troy ounces_— 304,994 192,906 NA Switzerland 96,453; United Kingdom 

Rare-earth metals including alloys, all | — | 
forms ___________~~~-~-__- 81 60 7 West Germany 19; United Kingdom 

17; Netherlands 9. 
Rhenium: Metal including alloys, all 

forms ~________..~--------_ () 1 (7) Mainly to Belgium-Luxembourg. 
Selenium, elemental. __ 9. __ 25 5 _- Belgium Luxembourg 3; West Ger- 

many l. 
Silicon, high-purity _.._____.___~_ 51 43 1 Japan 39; West Germany 3. 
Silver: 

Ore and concentrate*® 
value, thousands__ $4,266 $3,403 _— Sweden $3,402; Gabon $1. 

Waste and sweepings ————-—do___ _ $17,267 $4,686 _— Switzerland $1,981; West Germany 
$885; United Kingdom $863. 

Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces__ 17,265 24,403 32 United Kingdom 10,771; Switzerland 
5,851; West Germany 3,022. 

Tellurium, elemental and arsenic — _ — — — 81 203 20 Turkey 35; Belgium-Luxembourg 30; 
a 30. 

Tin: 
Ore and concentrate ___ ~~ 7 2,091 _— __ Italy 2,072; West Germany 18. 
Oxides _______-~~-----~-~~- 27 64 -- Netherlands 47; Belgium-Luxem- 

bourg 9; West Germany 7. 
Ash and residue containing tin —_—_~_ 191 29 _- West Germany 20; Belgium-Luxem- 

urg 9. 

See footnotes at end of table.
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| | Table 2.—France: Exports of mineral commodities: —Continued 
. . (Metric tons unless otherwise specified) 

. . Destinations, 1986 

Commodit, - 1985 1986 : 
y Bnited Other (principal) ; 

METALS —Continued 7 ° 

Tin —Continued . . 

Metal including alloys: a . 
'  §erap _- ee 352 321 -—  Belgium-Luxembourg 136; West Ger- 

many 101; United Kingdom 72. 
Unwrought______________ 447 196 _-—  Belgium-Luxembourg 51; Switzer- 

land 41; Netherlands 35. 
Semimanufactures _________ 148 141 -— Angola 16;Guinea15;Spain14. — | 

Titanium: os . 
Ore and concentrate__....__--_ 247 108 _~— Ivory Coast 58; West Germany 22; | 

Cameroon 10. - 
Oxides ~- 27,957 29,758 12,733 | West Germany 5,123; Italy 2,113. . 
Metal including alloys: : 

Scrap ~_-~__-------_--- 1,189 868 142 United Kingdom 452; Spain 216. 
Unwrought_____________- 2 60 (*) West Germany 42; Morocco 15; Spain . 

Semimanufactures _______ ~~ 526 260 17 Republic of Korea 83; United King- © 
: om 56; West Germany 42. 

Tungsten: 
Ore and concentrate __________-_ 484 353 ~~ Sweden 261; Japan 72; Austria 20. 
Oxides and hydroxides —~---~---- 50 ‘55 _~ Romania 30; Hungary 15; Austria 5. 
Ash and residue containing tungsten _ - 3 -— _ 
Metal including alloys: 

Scrap _..-_______-_----_ 293 209 5 West Germany 154; Japan 23; . 
. _Belgium-Luxembourg 15. a 

Unwrought_._____.--_.- _ 133 124 -— West Germany 37; United Kingdom 
21; Switzerland 19. 

- Semimanufactures _ ~~ ____ 73 93 (?) Switzerland 55; Belgium-Luxem- 
bourg 8; West Germany 6.. 

Uranium and/or thorium: Metal includ- oF 
ing alloys, all forms, uranium —— — — — — 3 14 3 = Belgium-Luxembourg 10; Sweden 1. 

Vanadium: 
: 

Ore and concentrate ___._._...-- (?) 8 8 
Oxides and hydroxides ________~ 10 182 1 West Germany 69; Netherlands 42; 

Belgium-Luxembourg 40. 
Ash and residue containing vanadium 181 323 _-— . Italy 205; West Germany 88; 

Belgium-Luxembourg 30. 
Metal including alloys: 

Scrap ______----------- 120 94 _— West Germany 48; Italy 46. 
_-Unwrought_______-_--_-- a 9) _. All to West Germany. . 

Semimanufactures _________ 3) (?) (?) Mainly to Sweden. . 
_ Zine: 

. 

Ore and concentrate_____..___~_ 102,857 85,555 --—  Belgium-Luxembourg 53,488; Italy 
. 31,614; United Kingdom 443. 

Oxides _-.--_-_____-________- 22,162 17,775 57 Belgium-Luxembourg 3,642; Romania 
3,202; West Germany 3,186. 

Blue powder____~________---- 3,752 3,825 _- West Germany 1,858; Italy 752; 
. Netherlands 473. 

Matte______-__.---------- | 3,949 4,554 _— Italy 1,990; West Germany 1,012; 
Spain 940. . 

Ash and residue containing zinc _ — _ — 11,473 17,294 -—  Belgium-Luxembourg 11,010; West 
Germany 2,946; Spain 1,665. ——- 

Metal including alloys: 
Scrap __________------- 11,502 14,102 _. Italy 4,999; West Germany 2,158; 

Belgium-Luxembourg 2,045. 
Unwrought_ ___________~~ 71,060 65,126 7,414 West Germany 23,985; Belgium- 

Luxembourg 6,468. 
Semimanufactures ________~_ 32,790 35,195 89  Belgium-Luxembourg 15,573; West 

Germany 13,035; Denmark 2,418. 
Zirconium: 

Ore and concentrate___________ 175 © 415 _- West Germany 223; United Kingdom 
121; Netherlands 26. 

Metal including alloys: 
Scrap ___________------ 45 — 
Unwrought_ ____________- 125 5 _. All to Sweden. 
Semimanufactures _______~~ 475 __ 

Other: 
Ores and concentrates___________ 169 212 153 Ivory Coast 48; West Germany 8. 
Oxides and hydroxides _______~_~- 144 148 21 West Germany 69; United Kingdom 

Ashes and residues_ ___ __~_______— 18,468 35,881 1,442 West Germany 20,553; Belgium- 
Luxembourg 5,857; Sweden 4,949. 

Base metals including alloys, all 
forms __________-------~- 125 343 16 Japan 306; West Germany 2. 

See footnotes at end of table.
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. Table 2.—France: Exports of mineral commodities: —Continued 
ne (Metric tons unless otherwise specified) , 

ene nr eee SS vas isso esi ssh SGS 

- Destinations, 1986 
Commodit _ 1985 1986 . : rv : United Other (principal) 

eee 

INDUSTRIAL MINERALS | . 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, . 

ete _. ~~~ ~~~ 1,383 1,190 3 Spain 300; Tunisia 160; Martinique - 

Artificial: = — 
Corundum _____~_________ 20,706 19,647 1,889 Italy 3,777; West Germany 3,117; 
oe . Austria 2,120. 

. Silicon carbide____.____.__ . 2,459 NA —— 
Dust and powder of precious and semi- . . 

_ precious stones including diamond 
: __ value, thousands_ — $873 $647 . $108 Italy $292; Switzerland $69. 

Grinding and polishing wheels and . 
. stones _-- 8,689 8,182 912 Netherlands 1,706; Italy 1,125; 

. United Kingdom 828. 
Asbestos, crude______~.~ ~~ ~_____ 980 448 -- Tunisia 191; Poland 70; Guadeloupe 

Barite and witherite____.__.._____ 95,171 98,185 74 West Germany 95,003; Italy 1,866; 
. Belgium-Luxembourg 356. 

Boron materials: — 
Crude natural borates_ _________ 4,920 3,896 _— Spain 3,522; Italy 136; Belgium- 

a Luxembourg 124. 
Elemental ________-________ _ — _. Mainly to Algeria. 

_ Oxides and acids _.__.._..__-__ . | 28,454 _ NA - 
Bromine _____.____________-_ 721 NA 
Cement____._—— —. thousand tons__— 2,630 2,087 627 West Germany 336; Cameroon 216. 
Chalk__ ~~ 676,944 600,292 973 West Germany 271,000; Belgium- 

Luxembourg 90,489; Switzerland 
co 7 Oo 43,656. 

Clays, crude: 4 
Bentonite -~-------~------~--- 8,297 8,020 -- West, Germany 3,175; Portugal 2,340; 

Chamotte earth... ~________ 151,176 112,490 _— Italy 37 ,442; West Germany 20,705; 
a nited Kingdom 18,730. 

Fuller’s earth _.....-..__.-- 5,460 2,046 _— Italy 2,488; Ivory Coast 21; Spain 21. 
~ Kaolin ~~~ ~~ 136,228 172,116 6 West Germany 40,609; Belgium- 

. . Luxembourg 38,595; United Arab 
. Emirates 30,330. | 

- Unspecified _.. 22... __ 318,431 302,890 40 Italy 130,479; West Germany 84,542; 
| Spain 17,488. | 

Cryolite and chiolite____....._.___ 4] 98 _-—~ Canada 85; Spain 8; Denmark 8. 
Diamond: . 

, Gem, not set or st: . oo 
value, thousands_ _ $70,451 $58,340 $10,289 Switzerland $37,577; Belgium- 

Luxembourg $3,501. ~ 
Industrial stones ________do____ $1,608 $1,622 $190 Bee vuxembourg $777; Ireland 

Diatomite and other infusorial earth _ _ — 32,337 31,731 1 West Germany 10,877; Italy 4,502; 
Belgium-Luxembourg 3,065. 

Feldspar, fluorspar, related materials: 
Feldspar woe 53,524 46,848 _ Spain 16,811; Belgium-Luxembourg 

12,522; West Germany 7,287. 
Fluorspar ~~ 222 56,187 45,703 60 _—Italy 17,891; West Germany 17,792; 

Belgium-Luxembourg 4,803. 
Unspecified __.__...._____-- 39 51 -- Austria 24; West Germany 24; Spain 

Fertilizer materials: 
Crude, n.e.s ~~ 49,435 53,751 1 West Germany 33,262; Switzerland 

18,067; Belgium-Luxembourg 3,076. 
Manufactured: 

Ammonia___-_______~.~- 143,094 193,573 _-— West Germany 87,561; United King- 
dom 52,627; Spain 18,993. 

Nitrogenous ____________-— 651,059 487,127 813 Belgium-Luxembourg 104,013; 
Netherlands 66,976; Austria 57,800. 

Phosphatic _______.__---- 205,611 160,632 _- Switzerland 59,087; Italy 29,845; 
Austria 23,825. 

Potassic. __ _......----- 433,726 309,283 _~- Belgium-Luxembourg 92,283; West 
Germany 57,019; Switzerland 

Unspecified and mixed__ _ ___~ 553,666 486,805 21 West Germany 109,181; Belgium- 
Luxembourg 81,082; Ireland 50,639. 

Graphite, natural ____.________~_ 815 498 18 West Germany 203; Italy 83; United 
Kingdom 61. 

See footnotes at end of table.
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Table 2.—France: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

. Destinations, 1986 . 

Commodity — 1985 1986 . 
. ney United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Gypsum and plaster __ thousand tons_ _— 1,294 1,309 (7) West Germany 711; Belgium-Luxem- 
. bourg 369; Netherlands 134. 

Iodine ______~------~-~-~+__~- 62 98 _. West Germany 40; Belgium-Luxem- 
- . bourg 17; United Kingdom 12. 

Kyanite and related materials _______ 180 115 _— Greece 83; Sweden 24; Switzerland 6. 
Lime ______--~~~-~---~-~-~_-_~-~- 319,809 295,460 462 West Germany 197,441; Belgium- 

. ~ Luxembourg 67,140; Guinea 13,215. 
Magnesium compounds: 

agnesite, crude__________ ~~~ 980 515 _- Switzerland 446; Italy 48; Nether- 

: Oxides and hydroxides ________—~ 13,237 15,897 10 _—Italy 4,575; West Germany 3,213; 
Belgium-Luxembourg 1,221. 

Mint ot rrr ono nnn 424 241 _— Spain 165; Martinique 75; Tunisia l. | 
ca: 
Crude including splittings and waste — 7,129 6,902 5 United Kingdom 2,524; West Ger- 

. . many 1,895; Belgium-Luxembourg | 

_ Worked including agglomerated split- 
tings -.__-___---------- 1,200 1,365 44 Switzerland 302; West Germany 268; 

United Kingdom 1381. 
Nitrates, crude _________-__-~-- 1 6 -- All to Gabon. 
Phosphates, crude _________----- 4,239. 3,202 . —.. Cameroon 1,785; Switzerland 987; 

7 West Germany 299. 
Phosphorus, elemental ______-____~- 1,570 2 ~~ West Germany 1; Togo 1. 
Pigments, mineral: 

Natural, crude _____..~______—_ 1,173 34 _— Italy 24; Andorra 10. 
Iron oxides and hydroxides, processed 4,570 5,877 6 Italy 2,820; West Germany 1,104; 

Potassium salts, crude____.._.---~- 7,889. 6,710 _.  Belgium-Luxembourg 6,604; Switzer- 
land 104; Spain 2. 

Precious and semiprecious stones other . . 
than diamond: 
Natural ____-~ value, thousands__ $39,902 $38,094 $1,459 Switzerland $29,067; United King- 

dom $2,551; Hong Kong $1,505. 
Synthetic _..___.___---do___~_ $9,540 $17,395 $1,713 areas $10,877; Mauritius 

Pyrite, unroasted_____._.____--~- 151 38 _— Belgium-Luxembourg 20; Republic of 
: South Africa 18. P 

Salt and brine__________.-----~- 740,237 747,003 51,412 Italy 272,492; Brazil 140,059; West 
. Germany 121,064. 

- Sodium compounds, n.e.s.: Carbonate, 
| manufactured _____________-- 239,940 242,294 427  Belgium-Luxembourg 34,466; Argen- . 

. tina 29,501; Republic of South 
. , . Africa 24,903. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked — 

thousand tons_ — 117 126 1 Belgium-Luxembourg 52; West Ger- 
many 26; Switzerland 19. 

Worked _________--do___~— 61 68 5  Belgium-Luxembourg 26; West Ger- 
many 16; Switzerland 7. 

Dolomite, chiefly refractory-grade 
do___— 29 34 __ Spain 7; Ivory Coast 4; Netherlands 4. 

Gravel and crushed rock ———do__-~~_ 9,300 9,905 4 West Germany 4,437; Switzerland 
2,908; Netherlands 1,505. 

. Limestone other than dimension 
do_ ___ 544 536 __ West Germany 455; Belgium-Luxem- 

bourg 57; Netherlands 12. 
Quartz and quartzite__ ___—do____ 7 11 (2) Italy 7; West Germany 2; Belgium- 

Luxembourg 1. 
Sand other than metal-bearing 

do. ___ 3,502 3,644 (?) West Germany 1,938; Switzerland 
736; Belgium-Luxembourg 251. 

Sulfur: 
Elemental: 

Crude including native and by- 
product. ___________--- 537,878 367,695 15 United Kingdom 119,582; Nether- 

lands 43,484; Algeria 43,435. 
Colloidal, precipitated, sublimed _— 5,177 2,223 _. West Germany 656; Belgium-Luxem- 

bourg 630; United Kingdom 283. 
Dioxide... _-__-_______--_--- 714 2,006 _.  Belgium-Luxembourg 1,607; Nether- 

lands 316; Belgium-Luxembourg 

Sulfuric acid. __ _..____------ 232,562 210,890 17 ~— Belgium-Luxembourg 135,896; 
United Kingdom 26,100; Ireland 
15,828. 

See footnotes at end of table.
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Table 2.—France: Exports of mineral commodities! —Continued | 
Oo (Metric tons unless otherwise specified) 

Commodi 1985 1986 : 
Dna | United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Talc, steatite, soapstone, pyrophyllite __ 108,471. 99,542 369 West Germany 30,977; Netherlands 
. td Belgium-Luxembourg 

Vermiculite, perlite, chlorite________ 135 365 __ Saudi Arabia 144; Algeria64; 9 
Oth , Belgium-Luxembourg 60. 

nn | . 
Crude____ ~~~ — thousand tons__— 1,523 1,352 (7) Belgium-Luxembourg 1,135; Switzer- 

; land 191; West Germany 15. 
Slag and dross, not metal-bearing . 

do. ___ 1,090 1,064 (*) West Germany 563; Belgium-Luxem- 
. bourg 169; Israel 155. 

MINERAL FUELS AND RELATED 

Asphalt and bitumen, natural ______~ 81,082 92,584 -- sa eee ten ey 89,664; United 
ingdom 2,140; Morocco 138. 

Carbon: © 
Carbon black ____ ~~. - 2,439 2,730 (94 Italy 999; Spain 492; West Germany 

Gascarbon _______________- 97,684 85,166 _. West Germany 21,764; Spain 18,895; | 
- - United Kingdorn 14,455. 

Anthracite. ________________ 82,837 60,546 _. Italy 22,742; Belgium-Luxembourg 
. 18.211; Tunisia 11,605. 

Bituminous ~~ _...___----- 957,856 643,338 -- West Germany 376,200; Ireland 
. 72,653; Norway 66,561. 

Briquets of anthracite and bituminous | | . 
coal. 63,067 32,726 --  Belgium-Luxembourg 2,100; United 

ri i dom 5,057; West Germany 

Lignite including briquets _______ 1,748 2,167 __ All to Spain. 
Coke and semicoke _ — nd ---- eee 647,318 548,087 = __ West Germany 104,171; Belgium- 

. Luxembourg 78,815; Norway 
73,194. 

Gas, natural: Gaseous . | 
million cubic feet_ — 12,435 6,847 _— Switzerland 4,466; Belgium-Luxem- 

bourg 2,376; Tunisia 5. 
Peat including briquets and litter _ _ ___ 2,283 4,352 _— West Germany 2,394; United King- 

. dom 1,416; Belgium-Luxembourg 

Petroleum: | . - 
Crude_ thousand 42-gallon barrels _— 5 1 _- Mainly to Austria. 
Refinery products: 

Liquefied petroleum gas 
do. __— 9,342 9,755 680 Spain 3,187; Italy 1,821; Morocco 850. 

Gasoline _________-do___~_ 17,045 16,096 2,142 West Germany 2,987; Switzerland 
2,962; Netherlands 2,818. 

_ Mineral jelly and wax — —do__ —— 496 531 1 West Germany 264; Netherlands 125; 
Morocco 27. 

Kerosene and jet fuel_ _ _do_ _ _— 6,763 6,012 124 Switzerland 2,508; West Germany 
986; United Kingdom 959. 

Distillate fuel oil 
do_ __— 25,048 23,923 991 Switzerland 9,548; West Germany 

8,070; Netherlands 1,062. 
Lubricants __.._._.do___— 6,169 6,742 346 Belgium-Luxembourg 1,390; West 

Germany 1,082; Netherlands 603. 
Residual fuel oil_ _ _ _ _ _do___~ 27,634 28,395 1,663 Italy 7,334; United Kingdom 5,080; 

Portugal 3,705. 
Bitumen and other residues 

do_ __— 657 1,425 _— United Kingdom 422; Belgium- 
Luxembourg 291; West Germany 

Bituminous mixtures___do____ 282 234 __ Algeria 92; Belgium-Luxembourg 40; 
Vest Germany 18. 

Petroleum coke ____-——do_~_~_ 85 2 () Mainly to Belgium-Luxembourg. 

NA Not available. 
1Table prepared by Jozef Plachy. 
*Less than 1/2 unit. 
3May include other precious metals.
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| : _ Table 3.—France: Imports of mineral commodities! 

(Metric tons unless otherwise specified) 

oe Sources, 1986 

Commodity ~ 1985 1986 : " — 
- - | | United Other (principal) 

Alkali and alkaline-earth metals: . 
Alkali metals _. ~~ ~~~~_-.__u__ 943 845 1 United Kingdom 803; Italy 28; West 

Germany 14. 
Alkaline-earth metals__._._§______ 419 412 3 U.S.S.R. 248. China 75; Canada 73. | 

Aluminum: oO 
Ore and concentrate___________ 1,002,750 910,754 21,015 Guinea 476,856; Australia 232,695; 

. ; . Turkey 66,075. . 
Oxides and hydroxides _-___.___ 138,926 124,649 690 Guinea 61 28; West Germany 26,220; | oO 

y 19,937. 
Ash and residue containing aluminum 12,977 . 10,556 11 West Germany 4,756; Italy 2,732;. . 

o - Cameroon 1,282. 
Metal including alloys: _ 

Scrap _---_ ~~ __ oe 53,273 58,817 1,143 Belgium-Luxembourg 17,979; Nether- 
| | lands 11,284; United Kingdom | 

- Unwrought. ~~~. 02 ____ 395,912 428,055 400 Netherlands 82,247; West Germany 
a 75,907; Norway 54,888. 

Semimanufactures .._______ 224,894 267,131 1,115 West Germany 85,926; Belgium- 
a Luxembourg 61,813; Italy 21,945. 

Antimony: . Ho 
7 Ore and concentrate ________.___. 12,074 11,783 -- Chin a 6,355; Bolivia 2,115; Morocco 

Oxides ~~ 5 662 640 10 Belgium:Tuxembourg 337; China 88; 
. . _ United Kingdom . 

Metal including alloys, all forms ___ 481 377 (7) China 111; U.S.S.R. 67; Thailand 41. 
Arsenic: Oxides and acids____.. _—. ____ 409 461 (7) United Kingdom 162; Italy 156; West 

. Germany 116. 
Beryllium: a, . - 

. ‘Oxides and hydroxides ________ _  ? “24  (% Italy 23. 
Metal including alloys, all forms ___ 4 10 5 West Germany 3; Italy 2. 

Bismuth: Metal including alloys, all 
forms _________-____----~- . 207 305 (7) ~=Bel lum-Luxembourg 200; United 

Kingdom 57; Peru 30. 
Cadmium: Metal including alloys, all 

forms _________~_ ~~ ~__ 892 888 (7) Belgium-Luxembourg 395; Nether- 
lands 269; Republic of Korea 45. . 

Cesium and rubidium: Metal including 
alloys, all forms ______________ (?) (?) (7) 

Chromium: | 
- Ore and concentrate __________ 25,094 24,610 ~~ Republic of South Africa 14,842; 

| Netherlands 2,992; Albania 2,028. 
Oxides and hydroxides _________ 5,893 6,986 54 United Kin, gdom 3,220; West Ger- 

many 1,926; Italy 833. _ 
Metal including alloys, all forms —_— 198 232 2 Uni Kingdom 117; Japan 51; 

Belgium-Luxembourg 23. 
Cobalt: 

. Ore and concentrate___________ _- (?) (?) 
Oxides and hydroxides _________ 202 281 — Belgium-Luxembourg 116; Finland 

‘ 717; Canada 14. 
Metal including alloys, all forms —__ 1,376 1,244 136 Zambia 298; Zaire 296. 

Columbium and tantalum: 
Ore and concentrate___________ _- (??) _. All from Netherlands. 
Ash and residue containing colum- 

bium and tantalum __________ _- 38 _— All from Zaire. 
Metal including alloys, all forms: 

_ Columbium (niobium) —~_ ~~ ___ 73 23 1 West Germany 21. 
Tantalum_ ~~~. _~_ 48 36 30 West Germany 5; Austria 1. 

Copper: 
Ore and concentrate ____§._______ 285 79 _— All from Australia. 
Matte and speiss including cement 
copper___ _- 946 _. All from East Germany. 

Oxides and hydroxides _________ 764 784 -~—  Belgium-Luxembourg 206; Norway 
164; Italy 136. 

Sulfate___§_§ ~~ ~~ ~~ 4,541 4,846 _-— Italy 1,918; Spain 933; Belgium- 
Luxembourg 620. 

Ash and residue containing copper _ _ 4,658 4,442 -- Sweden 1,100; Belgium-Luxembourg 
888; West Germany 467. 

Metal including alloys: 
Scrap _________________ 34,412 43,114 338 United Kingdom 12,125; West Ger- 

many 7,380; Netherlands 4,350. 
Unwrought______________ 351,455 361,662 964 Chile 113,855; Belgium-Luxembourg 

97,627; Zambia 59,667. 
Semimanufactures _________ 176,646 180,001 1,518 West Germany 60,546; Belgium- 

Luxembourg 53,830; Italy 31,963. 

See footnotes at end of table.
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Table 3.—France: Imports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) . 

oe a Sources, 1986 

Commodi 1985 1986 — : 
| United Other (principal) 

ee eA lt A SS Se PGS SS SS 

METALS —Continued 

Germanium: Metal including alloys, all . 
forms ~_____---~~~~------- 6 6 4 Japan 1. 

Gold: 7 
Waste and sweepings . 

Done ’ value, thousands. — $4,605 $11,615 __ Switzerland $10,222; Belgium- 
. . Luxembourg $659; Netherlands 

Metal including alloys, unwrought 
and partly wrought - 

thousand troy ounces__— 3,683 2,829 1,897 Philippines 418; Switzerland 129. 
Hafnium: Metal including alloys, all 

forms ~~. ~~—___~~__------ - 1 a) 2 China 1. 
Iron and steel: ; 

Iron ore and concentrate: 
- Excluding roasted pyrite . 

~ thousand tons — 16,220 16,191 (*) Brazil zil (i082 Sweden 2,470; Australia 

Pyrite, roasted_ — __.—__do__ ~~ 49 52 _- Belgium Luxembourg 25; Italy 23; 

‘Metal: 
Scrap ___.------~-----+-+- 460,985 352,546 588 West Germany 147,380; Belgium- 

Luxembourg 130,561; United King- 
. . : dom 47,480. - 

Pig iron, cast iron, related mate- 
. rials_ ~~ 510,366 403,887 4,492 West Germany 320,222; Canada 

. 27,788; United Kingdom 27,670. 
Ferroalloys: . . . 

Ferrochromium —_ ~~ — ~~~ — 160,071 168,119 20 = Republic of South Africa 82,483; Fin- 
. . land 35,759; Sweden 15,627. 

Ferromanganese_._— — — — ——— 35,480 64,309 55 Norway 17,417; Portugal 13,018; West 
pe Germany 10,390. 

Ferromolybdenum_ - — ~~~ — 1,514 1,566 _- Netherlands 466; United Kingdom 
402; Austria 259. 

- Ferronickel _._..___~-- 106,700 79,875 __ New Caledonia 61,918; Netherlands 
oo Ce 5,012; Colombia 2,876. 

Ferrosilicochromium _ — — — — 493 500 -- West Germany 308; Zimbabwe 147; 
. Netherlands 25. 

Ferrosilicomanganese — — —— 39,064. 58,888 _.  -Norway 43,188; Portugal 5,698; 
Belgium-Luxembourg 5,468. 

Ferrosilicon. ____—_-_~~ 38,525 34,761 23 West Germany 14,173; Norway 
12,355; Italy 4,971. 

Silicon metal —_______—-— 6,763 7,947 10 Norway 2,889; Brazil 2,068; Sweden 

Unspecified _.—____--~-~ 7,110 10,841 —- France 8,763; West Germany 1,204; 
Italy 175. 

Steel, primary forms 
OS _ thousand tons_ — 2,252 2,137 (?) Belgium-Luxembourg 1,231; West 

Germany 445; Italy 184. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions. _______—do___~— 2,107 2,252 3 Italy 624; West Germany 619; 

Belgium-Luxembourg 506. 
Universals, plates, sheets 

do___— 2,357 2,390 (?7) Belgium-Luxembourg 1,079; West 
Germany 494; Ob Belek 

Hoop and strip _ — _ _do_ __~— 398 399 (7) West Germany 195; jum-Luxem- 
bourg 90; Italy 51. 

Rails and accessories 
do_ __— 56 55 _. United Kingdom 27; Belgium- 

Luxembourg 25; West Germany 2. 
Wire ________~-do___~_ 220 240 ()  Belgium-Luxembourg 71; West Ger- 

many 63; Italy 61. 
Tubes, pipes, fittings 

do____ 539 542 (7) Italy 179; West Germany 132; 
Belgium-Luxembourg 51. 

Castings and forgings, rough 
do. ___ 45 47 (?*) West Germany 24; Italy 6; Belgium- 

Luxembourg 4. 

See footnotes at end of table.
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Table 3.—France: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

- Sources, 1986 

Commodi: 1985 | 1986 : 
} y | Giited Other (principal) 

METALS —Continued 

Lead: 
Ore and concentrate___________ 190,536 182,378 3,700 Republic of South Africa 37,334; Peru. 

- 26,077; Ireland 18,008. ; 
Oxides __ ~~~ 1,572 8,905 5 West Germany 2,873; United King- 

dom 730; Belgium-Luxembourg 

Ash and residue containing lead_ _ _ _ 14,663 16,938 -- Italy 5,250; Australia 3,710; Nether- 

Metal including alloys: 
Scrap .. 2 9,279 14,644 _— Belgium-Luxembourg 5,024; Nether- 

lands 4,389; Switzerland 3,341. ; 
Unwrought_________...__ —_ 41,107 © 37,099 23 United Kingdom 17,372; West Ger- 

many 7,648; Belgium-Luxembourg 

Semimanufactures _________ 5,936 6,703 10 Belgium-Luxembourg 4,967; West 
. Germany 1,336; United Kingdom 

Lithium: 
Oxides and hydroxides _________ 473 329 36 West Germany 114; China 98; 

| Netherlands 40. 
Metal including alloys, all forms __ _ 18 Al 1 United Kingdom 24; West Germany 

Magnesium: Metal including alloys: . 
ap. LLL 349 244 _- Netherlands 169; Norway 20; West 

: Germany 16. 
Unwrought ___~_ ~~ 4,347 4,689 1,066 Norway 2,453; Spain 626. 
Semimanufactures____________ 459 479 . 17 Italy 174; Switzerland 129; West Ger- 

many 55. 
Manganese: 

Ore and concentrate, metallurgical- 
grade. 1,039,791 760,987 2 Gabon 485,014; Republic of South 

Africa 189,294; Brazil 35,786. 
Oxides _- ~~~ ~~ 8,183 7,969 44 Belgium-Luxembourg 4,264; West 

- Germany 1,888; Greece 722. 
Metal including alloys, all forms ___ 825 1,183 13 Republic of South Africa 467; Nether- 

; lands 362; Belgium-Luxembourg 

Mercury _____—__ 76-pound flasks__ 4,582 ' §,452 NA Spain 3,480; Algeria 580; West Ger- 
. . many 377. 

Molybdenum: 
Gre and concentrate ___________ 5,677 7,447 1,643. Canada 2,357; Netherlands 1,276. 
Oxides and hydroxides ________ _ 145 124 _— United Kingdom 49; West Germany 

. 22; Belgium-Luxembourg 20. 
Metal including alloys: 

Scrap __-__-_-__~__ ~~ _____ 49 76 _. West Germany 32; Austria 26; 
Netherlands 14. 

Unwrought. 2 85 78 15 Netherlands 20; Austria 14. 
Nickel Semimanufactures _________ 128 94 19 Austria 47; Netherlands 16. 

ickel: 
Ore and concentrate ___________ __ 20 a All from Republic of South Africa. 
Matte and speiss _...§. _-__. -§______ 13,600 13,5384 2 New Caledonia 12,785; Canada 452; 

Austria 220. 
. Oxides and hydroxides _________ 204 146 (?) Netherlands 78; Canada 39; Australia 

Ash and residue containing nickel _ _ 1,660 386 20 Belgium Luxembourg 106; West Ger- 
many 48. 

Metal including alloys: 
Scrap _.-_ ~~~ ~~~ _______ 942 669 2 United Kingdom 281; Yugoslavia 132; 

Belgium-Luxembourg 87. 
Unwrought______________ 19,774 18,557 528 U.S.S.R. 4,119; West Germany 3,862; 

Republic of South Africa 2,283. 
Semimanufactures _________ 4,851 5,763 1,378 United Kingdom 1,702; West Ger- 

many 1,181. 
Platinum-group metals: 

Waste and sweepings 
value, thousands_ _— $23,292 $27,416 $1,135 West Germany $10,562; Netherlands 

$3,798; Turkey $2,864. 
Metals including alloys, unwrought 

and partly wrought 
thousand troy ounces__ 965 1,543 32 West Germany 1,190; Switzerland 64; 

United Kingdom 64. 
Rare-earth metals including alloys, all 

forms ____________________ 235 205 5 Austria 168; Brazil 30. 
Rhenium: Metal including alloys, all 

forms __________~_~.~~_____ ee ®) (?*) (7) 
Selenium, elemental. ____________ 35 54 (7) Canada 16; Netherlands 14; United 

Kingdom 7. 

See footnotes at end of table.
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Table 3.—France: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 . 

Commodi 1985 1986 : : 
y United Other (principal) 

METALS —Continued | 

Silicon, high-purity ___..___-__--- 60 234 - 5 Brazil 102; Norway 86; Belgium- 
Luxembourg 22. 

Silver: 
Ore and concentrate® 

value, thousands_ — $2,720 $7,249 $30 Bolivia ee Philippines $1,160; 
eru $1,064. . 

Waste and sweepings ___—_do.___ $4,666 $7,628 $1,726 Greece $2,334; West Germany $1,388. 
Metal including alloys, unwrought 

and partly wrought © 
thousand troy ounces_ — 18,648 24,949 4,340 Greece 3,344; West Germany 2,379. . 

Tellurium, elemental and arsenic — — ~~ — 113 — 260 45 Peru 100; China 61. 

Ore and concentrate _____.~—--~- 1 _- 
Oxides _.-___________----~-~ . 99 102 . (7) United Kingdom 47; West Germany 

. 36; Italy 19. 
Ash and residue containing tin — ~~~ 26 — 
Metal including alloys: . 

Scrap _..__-_____-------. 15 15 _. Netherlands 10; Malaysia 5. . 
Unwrought___________~~-~ 7,126 8,288 55 Malaysia 2,570; Indonesia 1,683; 

Netherlands 989. . 
Semimanufactures ___..__--—~— 367 | 227 3 West Germany 107; Netherlands 103; 

United Kingdom 6. © 
Titanium: — 

Ore and concentrate ____..___.-~ 233,056 265,718 1 Canada 137,963; Australia 65,233; 
| Malaysia 27,063. 

Oxides __-.-_____~-=--_----~- 8,762 5,484 64 West Germany 2,521; Belgium- . 
Luxembourg 1,649; Netherlands 

Metal including alloys: 
Scrap _______~--------- 132 167 22 West Germany 77; United Kin gdom 

Unwrought__ ~~~ 1,169 627 109 Japan 480; United Kingdom 25. 
Semimanufactures _____.-—_~ 1,400 982 555 United Kingdom 135; Japan 122. 

Tungsten: 
Ore and concentrate __.____. ~~ 352 180 29 Canada 72; China 42. 
Oxides and hydroxides _____~-~-~ 27 26 _. West Germany 21; Italy 5. 
Metal including alloys: a 

Scrap _______------.—-- 87 29 __ West Germany 21; Belgium-Luxem- 
bourg 4; Israel 2. 

Unwrought________-_-—-~ 185 111 2 West Germany 87; United Kingdom 
12; Belgium-Luxembourg 6. 

Semimanufactures _..__..—~ 59 55 4 West Germany 15; Austria 11; 
Netherlands 10. 

Uranium and/or thorium: 
Ore and concentrate ____.—___-- 15,514 15,923 741 Australia 11,872; Malaysia 1,391; 

; Thailand 1,049. 
Metal including alloys, all forms: 

Uranium __________-----~ 14 116 89 United Kingdom 25; Belgium- 
Luxembourg 2. 

Thorium ___________---_ _- (?*) (*) Mainly from West Germany. 
Vanadium: 

- Oxides and hydroxides _._____ ~~ 2,217 1,416 (@) China 520; Republic of South Africa 
408; Belgium-Luxembourg 215. 

Metal including alloys: 
Unwrought____________-_-— 137 35 _. All from West Germany. 
Semimanufactures ________— 4 (?*) _- Mainly from West Germany. 

Zinc: 
Ore and concentrate __________~ 540,117 513,512 4,719 Peru 130,496; Canada 95,004; Sweden 

Oxides ...~_--------~------ 8,120 7,842 2 West Germany 2,464; Italy 1,587; 
Netherlands 1,409. 

Blue powder_____.-_--_----- 1,041 2,583 (@)  Belgium-Luxembourg 2,221; West 
Germany 194; Netherlands 125. 

Matte__________---------- 4,897 3,896 -- Belgium-Luxembourg 1,996; United 
ned om 942; West Germany 886. 

Ash and residue containing zinc — — — — 39,382 36,384 1,360 Belgium-Luxembourg 13,551; Peru 
6,966; West Germany 5,658. 

Metal including alloys: 
Scrap _____--_--------- 5,590 7,529 718  Belgium-Luxembourg 2,912; Nether- 

lands 1,349; West Germany 788. 
Unwrought_ —_——___-~----- 89,236 98,809 () Netherlands 28,468; Belgium. 

Luxembourg 28,268; West Ger- 
many 20,800. 

Semimanufactures ___—— ~~~ 10,301 9,315 2 West Germany 5,247; Netherlands 
1,429; Belgium-Luxembourg 749. 

See footnotes at end of table.
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Table 3.—France: Imports of mineral commodities! —Continued | 

(Metric tons unless otherwise specified) 

Sources, 1986 ae 

: . , Commodity 1985 1986 : ~: oo 
oe | United Other (principal) 

METALS —Continued | ‘ . 

Zirconium: | - 
Ore and concentrate__________~ 51,805 38,932 516 Australia 27,696; Republic of South 

| Africa 4,630; Netherlands 3,478. 
Metal including alloys: 

Scrap _-..--------~-_-~~_ 105. 98 41 West Germany 35; United Kingdom 

Unwrought_ _._-__~________ 21 —?) - (?) : : 
Semimanufactures ____.___ 51 57 44  Belgium-Luxembourg 8; West Ger- 

oo : many3.' 
Other: oo . 

Ores and concentrates_______ 16,024 40,565 _. Spain 317 & i Peru 4,180; West Ger- 

Oxides and hydroxides ________~_ 869 563 15 Belgium-Luxembourg 349; United 
7 . Kingdom 86; Switzerland 51. 

_ Ashes and residues... __.____ 22,485 22,470 183 _— Italy 8,868; Spain 8,140; West Ger- _. 
, many 4,533. 

Base metals including alloys, all forms 9 6 1 Unit Kingdom 2; Belgium-Luxem- 

Abrasives, n.e.s.: . 
Natural: Corundum, emery, pumice, 
ete. Le 9,758 ' 13,870 623 _—Italy 3,419; Turkey 3,196; West Ger- 

: many 2,678. . . 

Corundum _____~_~_.__ =__ 10,429 10,999 310 West Germany 4,112; Austria 2,548; a 
: . U.S.S.R. 1,865. oe 

Silicon carbide___________~ 17,799 21,583 (172 Norway 6,275; West Germany 5,350; , 
Italy 2,984. a 

Dust and powder of precious and semi- 
precious stones including diamond . 

. . value, thousands. _ $8,636 $8,805. $2,558 Ireland $5,213; United Kingdom $435. 
Grinding and polishing wheels and 

stones _____§_§_____ 10,226 10,474 74 Italy 2,987; West Germany 2,083; 
Belgium-Luxembourg 1,527. 

Asbestos, crude___§_§____________ 63,874 65,067 81 Canada. 28,943; U.S.S.R. 15,541; Italy 

Barite and witherite_____________ 43,660 35,552 23 Belgium-Luxembourg 10,315; West 
Germany 10,202; Morocco 5,106. 

Boron materials: . 
Crude natural borates... __.-~~ 83,289 69,939 754 Turkey 68,743; United Kingdom 211. 
Elemental ___-_-__.._-__------ 1,199 1,114 (?) United Kingdom 1,111; West Ger- 

many 3. “ 
Oxides and acids _____________ 1,651 2,313 502 ~—s Italy 1,449; Turkey 127. 

Bromine _________~~_ ~~ ___ - 6,784 4,800 32 Israel 3,221; United Kingdom 851; — . 
. East Germany 357. 

Cement________ ~~~ ~~ 429,641 424,225 2 Belgium-Luxembourg 339,047; West 
. Germany 54,194, Healy 22,079. 

Chalk_________~_____________ 36,905 32,987 22 West Germany 23,093; Belgium- 
Luxembourg 9,345; Italy 118. 

Clays, crude: 
mtonite ~~. ~~ 98,366 88,062 1,759 Greece a7 Hoe) Italy 30,466; West Ger- 

many 7,005. | 
Chamotte earth. _____________ 8,777 4,744 __ West Germany 3,690; Czechoslovakia 

917; United Kingdom 111. 
Fuller's earth ____§__§_________ _ 1,922 2,978 118 West Germany 1,298; Belgium- 

Luxembourg 1,077. 
Kaolin ~~ ~~ 5 > ee 310,457 309,699 43,195 United Kingdom 190,524; Czecho- 

slovakia 20,267. 
Unspecified _. _.§ -. -.________ 250,254 283,936 1,261 West Germany 186,292; Senegal 

56,654; Spain 18,126. 
Cryolite and chiolite__.._§._-________ 615 729 __ Denmark 622; Greenland 106; United 

Kingdom 1. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $172,683 $147,077 $6,651 Switzerland $52,512; Belgium- 

Luxembourg $37,661; India $13,073. 
Industrial stones _________do____ $4,249 $2,600 $25 Belgium-Luxembourg $987; Ireland 

$686; Zaire $253. 
Diatomite and other infusorial earth _ __ 7,216 5,755 2,849 West Germany 2,251; Spain 470. 
Feldspar, fluorspar, related materials: 

Feldspar ___.§__-____________ 23,497 23,627 _- West Germany 15,723; Spain 2,806; 
Portugal 2,783. 

Fluorspar __-_____~~_ ~~~ _____ 18,151 12,991 _- Spain 8,407; West Germany 3,544; 
; United Kingdom 590. 

Unspecified _...---.___-____ 44,136 40,247 _- Norway 37,228; Netherlands 1,699; 
Canada 1,020. 

See footnotes at end of table.
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Table 3.—France: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

a 
Sources, 1986 

. Commodi: 1985 1986. : , 
* v United Other (principal) 
a 

INDUSTRIAL MINERALS —Continued : . . 

Fertilizer materials: 
Crude, n.e.s ~~~ ~---~~------~- 31,872 33,878 2 Belgium-Luxembourg 17,759; West 

Germany 5,148; Netherland 5,146. 

Manufactured: 
Ammonia___— thousand tons.— — 464 237 (*) Trinidad and Tobago 64; Netherlands 

oS 40; Belgium-Luxembourg 36. . 

Nitrogenous ____———-do___~- 2,731 2,980 154 Netherlands 1,070; Belgium-Luxem- 
urg 948. 

Phosphatic __ —— ~~. ——-—do___~_ 846 619 7 Belgium-Luxembourg 168; Nether- 
lands 122; Tunisia 117. 

Potassic. _______.—-do___~ 940 816 _—  Belgium-Luxembourg 138; Canada 

, | . 134; Israel 119. 

. ' Unspecified and mixed__do____ 1,636 1,634 86 Belgium-Tuxembourg 873; Nether- 
lands 249; Tunisia 96. 

Graphite, natural ____._.-_----- — §,277 5,572 59 China 1,957; West Germany 1,051; 
- a Austria 920. 

Gypsum and plaster ___—--__-----—- 39,219 90,749 141 West Germany 58,487; Switzerland 
. 14,297; Spain 8,085. 

Iodine __________.-~~_~~---~-~~ 894 867 _- Japan 627; Chile 203; United King- 
Oe ..- dom 16. 

Kyanite and related materials _ _ _ — ——_— 3,452 4,718 1,185 | West Germany 1,275; Republic of 
South Africa 1,138. 

Lime ____22~.--~~-~~-----~-~-~ 102,752 82,514 __ West Germany 61,864; Belgium- 
Luxembourg 6,501; United King- 
dom 6,013. 

ea oat compounds: . 

esite, crude. ___.__—---~- 53 100 _— Netherlands 69; West Germany 12; 
United Kingdom 11. 

Oxides and hydroxides _____---- 171,556 76,806 -— Norway 37,243; West Germany 

; 19,206; Spain 11,212. 

. Other_______-_--------~--- 105,651 118,453 _—- West Germany 66,485; East Germany 
33,656; Belgium-Luxembourg 

a . 13,293. 

Crude including splittings and waste — 4,309 4,846 102 India 2,548; Morocco 1,440; Canada 

Worked including agglomerated eplit- oe 
tings _.____.__----------~ 244 280 1 Japan 90; Belgium-Luxembourg 89; 

witzerland 40. 7 

Nitrates, crude ___._______~--~-- 8,374 6,965 -— Chile 6,907; Spain 50; West Germany 

Phosphates, crude _.— thousand tons_ — 4,254 3,567 659 Morocco 978; Israel 583. 

Phosphorus, elemental ___—__~--~-- 120 128 50 West Germany 46; Belgium-Luxem- 
urg 41. 

Pigments, mineral: 
Natural, crude _______.-----~- 226 152 -- West Germany 66; Italy 53; Nether- 

Iron oxides and hydroxides, processed 50,189 31,759 564 West Germany 24,301; Belgium- 

7 . Luxembourg 2,787; Italy 1,628. 

Potassium salts, crude. __.—__.—--~~ 120 24,392 _. US S.R. 14,618; Spain 9,665; Belgium- 
Luxembourg 79. 

Precious and semiprecious stones other 
than diamond: 
Natural ___.— value, thousands_ _ $80,290 $73,236 $3,885 Switzerland $39,993; Thailand 

$10,819; United Kingdom $4,016. 

Synthetic _________-_--do_ ~~ $4,795 $7,123 $1,205 Switzerland $2,155; Mauritius $2,143. 

Pyrite, unroasted_ ___...--.----- 1,177 1,144 2 Italy 885; West Germany 142; Spain 

Salt and brine. ___~-~~--------~- 151,575 154,332 14 _— Belgium-Luxembourg 44,632; Nether- 
lands 38,609; West Germany 
33,990. 

Sodium compounds, n.e.s.: Carbonate, 
manufactured __.__--_--~----- 62,400 55,040 (2) West Germany 25,988; Poland 20,681; 

Belgium-Luxembourg 7,832. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked 
thousand tons__ 282 271 (7) West Germany 58; Republic of South 

Africa 57; Italy 40. 

Worked __.____~—-—-do___~- 269 289 oe) Spain 162; Italy 90; West Germany 

Dolomite, chiefly refractory-grade 
do_ ___ 284 283 -- Belgium-Luxembourg 246; Italy 23; 

est Germany 12. 

Gravel and crushed rock ~~ —do_ ~~~ 3,592 3,694 (7) Belgium-Luxembourg 3,146; United 
ingdom 241; West Germany 128. 

Limestone other than dimension 
do_ __- 178 187 _.  Belgium-Luxembourg 186. 

See footnotes at end of table.
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_ Table 3.—France: Imports of mineral commodities' —Continued | 
. | | (Metric tons unless otherwise specified) 

Sources, 1986 __ 
. Commodi: - 1985 1986 * vy hited Other (principal) | 

- INDUSTRIAL MINERALS —Continued | 
Stone, sand and gravel —Continued 

~ Quartz and quartzite thousand tons__ 290 301 ® Belgium-Luxembourg 266; Spain 25; 

Sand other than metal-bearing : a : 
7 do____ 2,072 1,919 (?*) Belgium-Luxembourg 965; United 

me ingdom 690; Netherlands 175. 
Sulfur: 

Elemental: Oo 
_ Crude including native and by- 

product... 22022 __ 624,351 532,969 22,265 Poland 241,980; Canada 211,467; West 
Germany 31,524. 

Colloidal, precipitated, sublimed _ 78 141 8 Spain 76; West Germany 26; Italy 23. 
Dioxide. ~~. 2 1,050 2,455 -— Sweden 970; West Germany 701; . 

. . Netherlands 560. 
Sulfuric acid. ~~. 2.2 ~___ 140,988 143,070 4 West Germany 84,167; Belgium- 

. - Luxembourg 42,874; United King- 
dom 10,841. ; : 

Talc, steatite, soapstone, pyrophyllite __ 16,145 17,929 415 _Italy 5,043; Belgium-Luxembourg . 
4,552; Austria 3,388. 

Vermiculite, perlite, chlorite. _______ 64,854 78,570 _- Republic of South Africa 21,744; 
Oth .S.S.R. 20,204; Greece 13,246. 

er: 
' Crude________ _ thousand tons__ 2,074 2,764 1 Switzerland 2,378; Norway 133; Spain 

Slag and dross, not metal-bearing 
: do. _.__ 2,155 2,018 4 West Germany 1,063; Belgium- 

. Luxembourg 714; Netherlands 83. 

Asphalt and bitumen, natural _______ 1,568 2,064 668 Belgium: Luxembourg 1,372; United . 
| ingdom 20. 

Carbon: . 
Carbon black ____.__.__.____ 6,778 8,211 560 West Germany 2,843; United King- 

dom 2,106; Netherlands 1,231. 
Gascarbon ________________ 81,699 81,279 668 West Germany 41,623; Netherlands 

21,938; Spain 8,392. 

Anthracite____ _. thousand tons_ _ 1,284 1,463 (7) West Germany 488; Republic of 
| South Africa 464; United Kingdom 

Bituminous ___________do____ 17,173 15,780 4,795 Australia 4,657; West Germany 1,782. 
Briquets of anthracite and bituminous 
coal._..-_..______ do____ 121 115 '_. West Germany 113; Belgium-Luxem- 

bourg 1; Italy 1. 
Lignite including briquets ——do____— 151 154 _- West Germany 134; East Germany 

So ; Hungary 1. 
Coke and semicoke... _____do____ 2,777 1,496 134 West Germany 877; Netherlands 251; 

Belgium-Luxembourg 191. 
Gas, natural: 

Gaseous ___ _~ million cubic feet__ 701,983 793,983 __ U.S.S.R. 265,208; Netherlands 
242,087; Norway 158,822. 

Liquefied_______ thousand. tons__ 5,746 5,946 —_ Algeria 5,945; Netherlands 1. 
Peat including briquets and litter___ __ 321,486 378,256 — West Germany 218,410; Netherlands 

92,676; Belgium-Luxembourg 
| 25,291. 

Petroleum: 
Crude_ thousand 42-gallon barrels__ 501,201 486,316 —~ Saudi Arabia 112,286; United King- 

dom 63,211; Nigeria 46,172. 
Refinery products: 

Liquefied petroleum gas 
do_ ___ 12,589 15,311 (7) United Kingdom 5,448; Saudi Arabia 

2,666; Algeria 2,101. 
Gasoline __________do____ 41,947 64,551 306 USSE. 91 96; Netherlands 9,414; 

Y 0,440. Mineral jelly and wax __do____ "145 313 12 Netherlands 145; West Germany 64; 
United Kingdom 27. 

Kerosene and jet fuel. ___do____ 1,675 2,844 26 Italy 1,085; United Kingdom 413; 
. Belgium-Luxembourg 386. 

Distillate fuel oi] _____do____ 51,699 70,647 472 Italy 11,084; USSR. 10,469; United 
King om 8,986. 

Lubricants _________do____ 970 1,050 55 Belgium-Luxembourg 180; West Ger- 
many 171; Italy 148, 

Residual fuel oil_ _ ______do____ 50,660 40,035 365 USSE. 6,930; Belgium Luxembourg 
6,325; Saudi ia 3,941. 

See footnotes at end of table.
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Table 3.—France: Imports of mineral commodities! —Continued 7 

. ' (Metric tons unless otherwise specified) oe 

| | Sources, 1986 
Commodity | 1985 1986 United Other (principal) 

MINERAL FUELS AND RELATED | 
MATERIALS —Continued Be 

Petroleum —Continued . 
Refinery products —Continued | | eS 

Bitumen and other residues 
_ thousand 42-gallon barrels_ — 459 1,624 (?) Belgium Luxembourg 629; West Ger- 

many 370; Spain 254. 
Bituminous mixtures_ _ —do_ — — — 40 38 (7) Belgium-Luxembourg 14; West Ger- 

. many 8; Netherlands 4. . 
Petroleum coke —_————do___~_ 7,185 9,888 8,954 United Kingdom 295; Weat Germany 

NA Not available. | | 
1Table prepared by Jozef Plachy. 7 | 
2Less than 1/2 unit. | | 
$May include other precious metals. 

| COMMODITY REVIEW | | a 

METALS Pechiney. TLM then absorbed Pechiney’s 
. . oo French copper subsidiary Trefimetaux and , 

| Bauxite and Alumina.—Aluminium Pe- gyj’s copper subsidiary La Metalli Indus- 
chiney S.A. continued work on a 5,000-ton-  triale (LMD, of which SMI was a 57% 

per-year facility at its Gardanne plant near shareholder. Upon completion of the deal, 
Marseilles designed to produce high-purity Pechiney and SMI retained 51% of TLM 
alumina for ceramics applications. The new capital, with SMI holding a greater share. 
unit was expected to cost $3.4 million and The accord also provided that, although 
was scheduled to commence operations at daily operations would be controlled by 

the end of 1987. SMI, strategic decisions would be made 
Aluminium Pechiney depleted its re- jointly. It was expected that the added 

serves at Engadin, and, in response tosharp capital strength of the new company would 
price drops for bauxite, closed its Peygros allow the enterprise to focus on production 
Mine. In addition, the company undertook a and sales aimed at growth areas such as 

gradual phaseout of its La Brasque, Recoux, electronics and telecommunications. More- 
and Canonettes Mines near Brignoles in over, its output could amount to 20% of the 
southeastern France. However, the compa- European market, making it Europe’s lead- 
ny planned to maintain a reserve of 3,000 ing copper processor. oo 

tons of bauxite at Peygros, to be releasedin = Ferroalloys.—Pechiney _—_‘Electrométal- 
the event of a price improvement. lurgie closed its Saint Beron ferrosilicon 

In tandem with the mine closures, Pechi- plant in Haute-Savoie. The shutdown, in 
ney scheduled elimination of 1,700 jobs part a result of the company’s planned 

at its Aluminium Pechiney and Pechiney rationalization and reduction of ferrosilicon 
Electrométallurgie subsidiaries as part of output, was spurred by low demand and an 
its plan to move away from unprofitable inability of prices to compensate for high 
activities into specialist product niches. energy and labor costs. Pechiney could no 
About 67% of the jobs eliminated was with- longer compete with low-cost producers 
in Aluminium Pechiney. such as Brazil, China, and Venezuela. | 
Copper.—Pechiney and the Italian metal In another development, Pechiney cur- 

group, Societa Metallurgica Italiana (SMI), tailed production of ferrovanadium at its 
agreed to merge their copper-processing Chedde plant, 30 kilometers west of Geneva. 
activities into a joint company named Eu-_ The plant, with a capacity of 250 tons per 
ropeene de Metallurgie. Under the mechan- month, produced only 50 to 100 tons per 
ics of the merger, Trafilerie e Laminatoi di month. Reliant on Sinochem, a Chinese 
Metalli (TLM), owned 60% by Pechiney, supplier, for limited amounts of vanadium 
was the hub of the transaction. Specifically, pentoxide at relatively high prices, Pechi- 
SMI acquired 30% of TLM’s capital from ney did not enjoy the high volume and price
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supports accorded its competition by other furnaces at Jouef, near Metz, the iron ore 
suppliers. Consequently, ferrovanadium mine at nearby Hayange, and the benefi- 
production was not profitable for the com- ciation plant at Suzange. The shutdowns 
pany. | | | resulted in a cutback of 1 million tons of pig 
Gallium.—Rhéne-Poulenc S.A., the large iron capacity and reflected reductions in 

French chemicals producer, continued to operating and investment expenditures. 
operate the world’s largest gallium extrac- Polymetallics.—Mining feasibility stud- 

tion plant at Salindres. With a capacity of ies were completed by the state-owned | 
20,000 kilograms per year of gallium, the -BRGM on its Chessy copper-zinc-barite de- 
extraction plant accepted Bayer liquor from posit, 30 kilometers from Lyon. Proven ore 

- Pechiney’s Gardanne alumina refinery. Pe- reserves of 3.7 million tons were identified, 

chiney recovered the alumina from bauxite averaging 2.23% copper, 9.6% zinc, and 
- mined locally and in Guinea. The 4N gal- trace amounts of barite and pyrite. In addi- 

lium produced by Rhéne-Poulenc was re-_ tion, a flotation plant was designed. Pilot 
fined to high levels of purity, 6N and 7N, at Plant treatment of 500 tons per hour was 
Salindres and then sold, principally to the successful. In light of this, BRGM and its 
United States and Japan. mining subsidiary entered into talks aimed 

Iron and Steel.—Of major importance in at establishing a financial partnership to 
the iron and steel sector in 1987 was the include joint ventures with third parties. 
merger of Usinor and Sacilor, thereby creat- Capital outlays for a 300,000-ton-per-year- 
ing one of Europe’s largest producer of flat- capacity underground mine at Chessy were 
rolled steel, with an annual output of 10 estimated to be $50 million. oe 
million tons. The flat products operations of | | . 
each company were consolidated into a : INDUSTRIAL MINERALS | | 

single branch composed of Usinor Aciers, —_ Fertilizer Materials.—Norsk Hydro A/S, 
Solmer and Sollac, and their associated the Norwegian industrial minerals con- 
tube-making and coil-coating companies giomerate, gained 100%-ownership control 
such as Galvanor and GTS Industries de of the French fertilizer manufacturer, 

_ Sedan S.A. The new group was organized Cie. Francaise de l’Azote (Cofaz), after 
into five product divisions: plate and pipe, purchasing the remaining 20% share in the 
hot-rolled products, cold-rolled products, ¢ompany. Cofaz had 10 major manufactur- 

: coated sheet, and tinplate. In addition, sales ing operations. The most important of these 

were assigned to three groups: domestic, were at Le Havre, Rouen, and Montoir, | 
export, and tinplate. eee where the company’s primary products 

| The merger also eliminated 17,000 jobs, or were urea, complex fertilizers, and ammo- 
15% of the work force, with a view toward nium nitrate. | . 
making the company and the French steel In addition to streamlining operations 
industry competitive. Moreover, the new and modernizing plants at its new acquisi- _ 

operation reduced new project investments tions, Norsk Hydro planned to build a nitric 
from $750 million in 1986 to $500 million acid plant at Ambes, on the Gironde River, 
per year from 1987 forward. A total of $83 25 kilometers north of Bordeaux. The new 
million was allocated to modernizing the $137 million facility was expected to pro- 
company’s mills in France’s Lorraine re- duce daily 1,500 tons of ammonium nitrate 
gion. Of this amount, $41 million would go and 1,150 tons of nitric acid. 

toward transforming the bar-rod mill at | CdF Chimie closed its Chasse-sur-Rhéne 
Gandrange into a single-strand, nontwist plant, near Lyon. The facility had an annu- 
mill. The remaining outlays were earmark- al production capacity of 300,000 tons each 
ed for modernization work at mills owned of ammonium nitrate and nitric acid. The 
by Unimetal, the Usinor-Sacilor subsidiary shutdown was said to be part of a strategic 
in Lorraine, including the Rombas mills, move that included merger discussions be- 

| the Hayange rail mill, and the Longwy tween CdF Chimie and Grande Paroisse, the 
section and rod mills. Also, the Nueves- fertilizer subsidiary of L’Air Liquide, the 
Maisons and Gandrange works melting industrial gases company. Under the merg- 
shops were to be upgraded with installation er, CdF Chimie would control the new 
of ladle refining. enterprise and all three plants of Grande 

The new steel group was committed to Paroisse with total annual capacities of 
cutting back its iron ore mining and pig 45,000 tons of ammonium nitrate, 25,000 
iron production segments. Noteworthy were tons of mixed fertilizers, and 13,000 tons of 
the closures of Usinor-Sacilor’s two blast nitrate solutions.
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. (CdF Chimie-AZF and Ciments et Engrais MINERAL FUELS | 
de Dannes et de |’Est (CEDEST) entered | | | | | 
into a joint venture, creating Sud Fertili: _ Coal.—Beset by reduced demand for do 
sants, a new company. Under the arrange- Mestic coal because of lower oil prices and 

ment, CdF Chimie-AZF’s L’Oseraie and Bal- because of coal imports made less expensive 
aruc plants in southern France were turned by @ falling dollar, Cd Chimie began a 
over to CEDEST, cutting CdF Chimie’s multipronged restructuring of its oper- 

phosphate fertilizer capacity by about 10% ations. The first element called for the 

to 15%. The two plants had a combined Closure of unprofitable mines, most notably 
annual production capacity of 500,000 tons in the 1.7-million-ton-per-year Nord-Pas-de- 
of. phosphates and mixed fertilizers. The Calais region of northern France, thereby 

joint venture was to allow CEDEST to build ¢liminating 12,000 miners by 1992. In re- 
on its. already substantial access to phos- Sponse, 2,200 of these workers staged a 
phate raw materials and to increase its strike. At issue was CdF Chimie’s offer to 
presence in the French market. _ _ pay each of those miners between $24,000 
~ Magnesia.—Pechiney Electrométallurgie 2nd $46,000 to return to Morocco from 
increased the capacity of its fused magnesia Which they had come during the past dec- 
plant at Chedde to an annual output of ade. . — : 
28,000 tons at a cost of nearly $1 million to The expected layoffs at Nord-Pas-de- 

match the increased demand for electro- Calais were part of a broader plan to elimi- 
fused magnesia in home electrical appli- ate 30,000 jobs, leaving the coal producer 

ances, and to meet the strong demand for With approximately 11,000 employees. A 
magnesia-carbon refractories, a market seg- Government subsidy of $582 million was 
ment that the company. planned to develop. placed in a special fund to pay severed 
Electrofused magnesia is utilized extensive- miners. The subsidy was necessary because 
ly in products that require its high-heat- state funds allocated to separated workers 
transfer capability and electrical resistivity. left insufficient state funding to permit 
Phosphate Rock.—As part of an indus- Plant modernization. | | | 

try-wide drive to eliminate small and less An additional Government subsidy was 

economic phosphoric acid plants in France, sought by CdF Chimie to reduce its debt 
: Société Pec-Rhin began a gradual phaseout | burden by $330 million, the second element 

of its 50,000-ton-per-year phosphoric acid of its restructuring effort. The company had 
facility at Ottmarsheim, near Mulhouse, reduced its operating deficit from $166 mil- 
Alsace. The company, owned 50% by BASF lion in 1985 to $16.6 million in 1986 by 

AG, the West German chemicals producer, disposing of many of its assets. However, 
and 50% by Société Chimique de la Grande the disposition, along with the need to 
Paroisse, planned a complete shutdown by provide capital for its employment reduc- 

March 1988. France’s annual P.O; output tion program, caused the coal producer to 

from the five remaining phosphoric acid post estimated operating losses of $324 mil- 
units would be 888,000 tons. : lion and a total loss of $1.36 billion in 1987. 

Sulfuric Acid and Soda Ash.—Rhéne- |§ Government funds totaling $550 million 
Poulenc purchased from Imperial Chemical were also made available to implement the 

Industries PLC (United Kingdom) the U.S. _ third element of its restructuring: improved 

- sulfuric acid, soda ash, and phosphorus productivity. Investments were to be made 

production operations of Stauffer Chemical primarily in the more cost-efficient eastern 

Co. for $522 million. The acquisition was to region of Lorraine, where the La Houve and 

enable the company to gain a manufactur- Merlebach mines were among the most 

ing and marketing foothold in the United profitable. Output from the Lorraine region 

States. was 9.9 million tons for the year. 

Société de la Vieille-Montagne SA The high cost of coal mining in France 

dismantled one of its two smelter-gas-based compared with the price of imported coal 

sulfuric-acid-production units at Viviez. was expected to cause a 5- to 12-million-ton 

Designed by Produits Chimiques Ugine drop in output by 1992 down about one-half 

Kuhlmann and built by Krebs, the unit of the output in 1987. This would permit 
commenced its run in 1968 and was part of CdF Chimie to pursue the final element of 

a plant capable of producing annually its rationalization plan: allocating its re- 
75,000 tons of sulfuric acid. VieilleMon- sources to developing and exporting its 

tagne planned to continue sulfuric acid expertise in coal mine development, mine 

production at Calais. safety, coal transportation systems, and
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coal utilization. | residual heat in the core could have caused 
Nuclear Power.—The Creys-Malville nu- serious damage and might have resulted in 

clear breeder reactor plant was shut down a major nuclear accident if the problem had 
indefinitely in late May for repair of a not been alleviated quickly. | | 
storage tank that had leaked sodium cool- Petroleum.—Elf, the French oil company, 
ant. Work was expected to take more than 1 and Institut Francaise du Pétrole, France’s 
year at a cost of $67 million. The ruptured nonprofit petroleum research agency, devel- 
tank contained about 700 tons of sodium, of oped a horizontal oil-well-drilling technique 
which about 0.5 ton had leaked. The leak that eliminated many of the obstacles pre- 
sealed itself when the temperature was cluding its widespread application. 
lowered. | This breakthrough was significant for two 

Earlier in the year, a nuclear reactor at reasons. First, oil reservoirs are vertical 
Saint-Laurent-des-Eaux was shut down for fractures within horizontal rock layers 
approximately 1 hour. The plant at Saint- where oil accumulates. Thus, horizontal 
Laurent had two 15-year-old, gas-cooled re- wells can tap far more of these fractures 
actors on an artificial island in the Loire from one drilling platform during a single 
River about 170 kilometers south of Paris. drilling trial at less cost than would be 
The shutdown was caused by a power fail- possible with a vertical hole. Second, given 
ure to blowers circulating carbon dioxide that the oil layer nearly always floats on 
coolant through the graphite reactor tubes. water, the horizontal technique eliminates 
The power failure was in response to the the suctioning of water cones into the oil 
shutting off of water flow to the heat layer that attends vertical drilling. 
exchangers of the reactor caused by water ——— | : : 

| freezing at the intake filters. Although the 1Physical scientist, Division of International Minerals. | 
| problem was solved relatively quickly with fran tere DUS delloes ot thee ie oe re on werted Hrench 

a switch to alternate energy sources, the average rate in 1987.



The Mi t ineral Industry of 
Gabon 

By David J. Ellis? 

Despite the continued depression of oil the port complex at Owendo, and the 

prices, Gabon’s principal source of export loading-storage facility at the Moanda man- 

revenue, 1987 was relatively a buoyant year ganese mine, were awarded to consortia of 

forthe mineralindustry. _ European firms. The Trans-Gabon Railroad 

Although oil production decreased slight- was expected to carry the first payload of 

| ly, compared with production in 1986, there manganese by yearend 1988. 

was renewed interest in oil exploration A minerals inventory and mapping pro- 

after discovery of the important Rabi- gram of the regions surrounding the Trans- 

Kounga onshore oilfield in 1986. Another oil Gabon Railroad, ongoing since 1980, led to 

well was discovered in August 1987 to the the discovery of a large carbonatite deposit 

north of the Rabi-Kounga Field, and there containing columbium, rare-earth metals, 

was increased participation in bidding for yttrium, titanium, tin, and other potentially 

onshore concessions. viable commodities. The deposit was found 

Work commenced on handling and load- southeast of Lambarene, on a densely for- 

ing facilities at both ends of the Trans- ested plateau. Further evaluation of the 

Gabon Railroad, which was completed in deposit was proceeding in order to gain a 

December 1986. Engineering contracts for better idea of its extent and composition. | 

| PRODUCTION AND TRADE 

Gabon, like many other countries whose declined from $1.1 billion? in 1985 to $81 

economies are heavily dependent on reve- million in 1986, before recovering to approx- 

nue from oil exports, was forced to retrench imately $500 million in 1987. Total export 

its public- and private-sector economies in revenues rose slightly between 1986 and 

the wake of the plunge in oil pricesin late 1987, going from slightly more than $1 

1985. Income from oil exports, which billion to approximately $1.25 billion, while 

accounted for more than 90% of total reve- imports were reduced from $970 million to . 

nue, decreased more than 50% from 1985 to slightly more than $700 million during the 

1986 and only recovered slightly in 1987. same period. 

A rescheduling of debt, a cutback in Foreign debt and the debt service ratio 

Government spending, and a new standby (percentage of income used to service the 

loan agreement with the International debt) more than doubled between 1985 and 

Monetary Fund were the Government of 1987. In 1985, foreign debt was $803 million 

Gabon’s responses to the crisis in 1986, and and debt service was 13%, compared with 

these policies continued through 1987. about $2 billion and 28% in 1987. 

After positive growth of gross domestic Oil production and exports were down 

product (GDP) in 1984 and 1985, GDP slightly from 1986 levels, in volumetric 

growth was a negative 2% in 1986, and was terms, as a result of decreasing yields from 

expected to be a negative 10% to 14% in the older fields, and continued to be in 

1987. Although the trade balance remained compliance with the Organization of Petro- 

positive throughout the past 4 years, it leum Exporting Countries quota of 159,000 

319
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barrels per day maximum production. How- second consecutive year, probably in re- 
ever, several new fields were scheduled to sponse to continued sluggish demand. 
come on-stream in the near future; by 1990, France’s Commissariat a ]’Energie Atomi- | 

_ oil production could approach the peak que remained the principal purchaser of 
levels reached in the mid-1970’s. _. _ uranium exports, taking about 70%; Bel- 

Production and exports of manganese ore __ gium, Italy, and Japan received most of the 
also dropped slightly, although production _ balance. | | 
of high-grade battery ore more than dou- France remained Gabon’s main trading 
bled from previous year levels. On comple- partner in 1987, providing about 50% of — 
tion of the loading and handling facilities imports and receiving more than 30% of 

| for manganese ore on the Trans-Gabon exports. Gabon’s second largest trading 
Railroad, scheduled for yearend 1988, the partner was the United States, which pro- 

| production capacity of the Moanda manga- vided about 7% of Gabon’s imports (mainly | 
nese mine will rise from the current 2.7 aircraft and machinery) and received about 

| million tons per year to 4.0 million tons per 20% of Gabonese exports, of which approx- 
year. Because of increased marketing, Ga- imately 90% were oil and 4% were manga- 
bon’s manganese exports to Eastern Europe nese ore. Other major sources and/or mar- 
increased by 35%, compared with that of kets for Gabonese trade were Japan and 
1986. Western Europe. : , 
Uranium production decreased for the ; Oe a 

Table 1.—Gabon: Production of mineral commodities! . 

Commodity” 1983 1984 1985 1986? 1987° 
nnn n nnn nnn nnnnnnnnnnneeereereeeeeeeeeeeeeere erence reese rere erence a aS SST SS opie SSS 

Cement, hydraulic___________ metric tons__ 120,000 207,916 244,768 3210,858 4137,400 
Diamond, gem and industrial ______ carats__ 550 550 550 500 __ 

_ . Gas, natural: . oo . 
: Gross. __..__..-—.-~- million cubic feet__ 66,300 74,484 ©75,000 70,000 80,000 

Marketed __________________do____ 4,800 4,800 — * %4,000 3,000 4,000 
Gold, mine output, metal content __ troy ounces__ 550 1,325 1,608 2,000 42.500 

Manganese: 
Ore, gross weight (50% to 58% Mn) | | 

| metric tons__ _—-:1,761,752 —-.2,087,760 —«- 2,281,000 ~—«- 2,440,000 42,216,000 
Pellets, battery- and chemical-grade, gross . 

weight (82% to 85% MnOz) _ _____do____ 94,834 - 81,102 59,000. 70,000 4187,000 

Total ________----------do____ 1,856,586 . 2,118,862 2,340,000 —- 2,510,000 ~— 42,403,000 
Petroleum: 

Crude _____~_ thousand 42-gellon barrels_ _— 56,815 61,582 62,307 60,000 457,000 

Refinery products: | 
Gasoline ________________do____ 613 490 523 480 500 
Jet fuel and kerosene ______-—do___~ 721 703 716 530 500 
Distillate fuel oil _.. .__._§.___—do____ 1,566 1,465 1,690 1,380 1,400 
Residual fuel oil _..._______do____ 2,705 1,285 2,912 1,130 1,100 
Other____.______________do____ 66 129 ©135 £100 100 
Refinery fuel and losses ___ . _ _ _.do____ 193 148 ©200 “130 150 

| Total ______________do____ 5,864 4,220 &6,236 ©3,750 3,750 
Uranium oxide (U3Qg), content of concentrate . : 

| metric tons__ 1,006 1,000 1,225 1,100 950 

*Estimated. Preliminary. ‘Revised. | 
1Table includes data available through June 20, 1988. 
2In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is 

also produced, but output is not reported, and available information is inadequate to make reliable estimates of output 
levels. 

3Of the cement produced, 202,198 tons was from domestic clinker. 
*Reported figure.
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| ~ COMMODITY REVIEW a 

: METALS ensure coordination with the manganese 
. _ mining operations. A joint-venture compa- 

| Columbium.—In October, the Gabonese yy named Société du Port Mineralier 
Government announced the discovery of q’Owendo (PMO) was formed in midyear, 

columbium, among other minerals, in a with COMILOG as 18% shareholder. Other 
large carbonatite deposit found during an financing came in part as private invest- 

ongoing mineral inventory and mapping ment from Gabonese investors, and the 
exercise along the route of the Trans-Gabon ,emainder came in the form of loans from 

Railroad. The deposit was found on a low- various lending organizations. 
lying plateau 40 kilometers southeast of the |= (CQMILOG, as operator of the ore termi- 
city of Lambarene, which itself lies about yal: is to pay PMO a royalty on each ton of | 

150 kilometers southeast of the capital, manganese ore exported. The royalty pay- 
Libreville. | oo ment, along with tolls from other users of _ 
_The terrain was flat, undeveloped, and the railroad and port facilities, will allow 
thickly forested. Exploration has been con- loans to be repaid and investors remunerat- 
ducted in the vicinity since 1984, and 11 ag. | | a 

. drill samples were taken to delineate the The Trans-Gabon Railroad became fully 

deposit. These preliminary drillings reveal- operational toward the end of the year. The 

ed the magnitude of the deposit to be at work in progress during 1987, and that _ 
least 30 million cubic meters, with zonation scheduled for 1988, was planned to allow : 

of the different elements in varying concen-— transport and loading of manganese ore by 

trations. - - yearend 1988. However, even after the sys- 
Geologic reserves of columbium, in the tem is fully functional, some of the manga- 

form of pyrochlore, were estimated to be nese ore will continue to be transported via 
approximately 750,000 metric tons of Cb:0;, the aerial tramway-railroad system to the 

which would make it the second largest port at Pointe Noire in the neighboring 
known deposit, behind the Araxa deposit in Congo, as it has been during COMILOG’s 

Brazil. — | J..." operations. | 

Among the other potentially exploitable Ore-handling systems were needed at the 
commodities in the deposit were an estimat- Moanda and Owendo Mines. Contracts for 

ed 30 million tons of iron ore, 6 million tons the work were given to two European con- 

of phosphate rock the equivalent of 3 mil-  sortia under the names G. I. Moanda and 
lion tons of TiO. contained in ilmenite, and G.I. Owendo, both of which were headed by 

the equivalent of 600,000 tons of rare-earth REI of France. A system of curved convey- 

metals and yttrium contained in an alu- ors with a maximum throughput of 800 tons 
mino-phosphate known as florencite. per hour is planned to move the ore from 

The Gabonese Ministry of Mines and the Moanda Mine to a wagon-loading sta- 

Hydrocarbons, in conjunction with Bureau tion 7 kilometers away. An intermediate 
de Recherches Géologiques et Miniéres of storage area with a 60,000-ton capacity was 

France, was making further studies of the also planned. At Owendo, the wagons are 

deposit in order to gain a clearer picture of planned to be unloaded by a car-dumper 

the mineralogy and reserves. manufactured by Krupp GmbH (Federal 

Iron Ore.—Development of the Haut- Republic of Germany), one of the consortia 

Ivindo iron ore deposits near Belinga con- members. A 600,000-ton storage area at 

tinued to be postponed because of de- Owendo is planned to be serviced by a 

pressed world markets. stacker-reclaimer with a capacity of 3,000 

Manganese.—After initial problems with tons per hour. From this storage area, the 

financing, details of the Owendo ore termi- ore will be conveyed to the ship loader by a 

nal project were finalized in midyear. The belt conveyer system, the final portion of 

project financing originally had been ex- which will be ona platform above water. 

pected to be met partially by Government The engineering contract for the mineral 

funding, but the decline in Gabon’s oil port itself was eventually awarded to a 

revenues in 1985 and 1986 led to the need consortium of firms led by Spie Batignolles 

for new sources of financing. Compagnie S.A. of France, despite earlier reports that 

Miniére de l’Ogooué S.A. (COMILOG) was Raymond International Inc. of Houston, 

given control of the ore port project to TX, would be supervising the construction.
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Facilities include a sand platform to contain wells linked to a central production unit: 
the rail system used for the turnaround of This unit would also serve as a logistics base 
the wagons, the car-dumper, and the re- and have an airstrip and lodging for up to 
mainder of the handling system, including 50 people. Approximately 100 kilometers of 
the transformers. Fourteen offshore Tun- roads would be needed to provide access to _ 
way piers were built to support the loading the remote site set in a tropical rain forest. 

: abon’s export terminal at Gamba, 
40,000-metric-ton-deadweight vessels. kilometers to the south. to : . , . . . | , to provide for the 

The approximate orn ; or 89 iuillion first stage of production, scheduled to be 

for ‘the Moanda handling system $10 5 mil- oN barre’s per $ ay. By oo ee nee 
. - . ? * reaches peak production o , arrels 
a0 in one pandling system and per day in 1990, a second, 210-kilometer 

s total cost of 390 tnillion? y Nsom, ma pipeline will have been built to connect 
ing a : with Elf-Gabon’s export terminal at Cap 

. Lopez (near Port Gentil). The pipeline to INDUSTRIAL MINERALS . 
Cap Lopez will have a capacity of 120,000 

Barite.—The exploitation of the barite barrels per day to allow additional produc- 
deposits in the Dourakiki Mountains was _ tion, if needed. : 

postponed due to a lack of financing for the = Development costs for the Rabi-Kounga 
_ project. The cost of setting up the infra- Field were estimated to be between $450 

structure for a planned 30,000-ton-per-year and $500 million, which left Shell-Gabon in 
ee was estimated at $11 million in the position of having to look for financing 

: . | for much of its commitment because of a 
Fertilizer Materials.—Crowe —_ Schaf- negative cash flow from existing Gabonese 

falitzky and Associates (CSA), a team of operations. Elf-Gabon and SNEA, however, 
consultants from. Ireland, was hired to as- were expected to provide some self-financ- 
sess the potential of Gabon’s raw materials ing» 
by the Commission of the European Com- . . a 
munities. CSA advised the Gabonese Gov- ctrumental in stim isting bidding bene 
ernment to utilize local sources of dolomite, ti it din i j 
limestone, and phosphate rock as fertilizers . "@410% Permits and in increasing explora- = to increase crop yields, rather than to im- tion activity at onshore sites in the vicinity. 

port processed fertilizers. The locally avail- This intensified activity was rewarded in 
able minerals could be applied directly to August by an oil strike at the Dianongo 
crops after reduction by a small, portable Coucal-1 well in the Dianongo concession 

‘no-crind; “+ 4 operated by Elf-Gabon. This well is approx- | crushing-grinding unit. C ; 
imately 20 kilometers northeast of the Rabi- 

MINERAL FUELS Kounga Field. The well flowed almost 3,000 
barrels per day of crude oil. 

Petroleum.—The ramifications of the Amon 8 _ re " , : g other new development activity, 
Rabi-Kounga miscovery bly b manifested Jn Tenneco Oil Exploration and Production Co. 
forest in Oaihore explo . otic " Rabi.Kour. began offshore oil production and acquired 

oe . - exploration licenses for new concessions. 
ga was named for the Rabi and Kounga Tenneco’s 50-50 . 

i 4: . -o0 partner in the production of 

wel died ig 198 and 185, repay, SI the Grande Marn fermi a 
discoveries were made in the Sette Cama Monn & Scottish Os arine o a hare ; 
concession operated by Shell-Gabon Oil Co. hres mall fi i i. “th oct, Pp we G tl 
(a subsidiary of Royal Dutch/Shell) 50%, in Faree Sma Te as southwest of Fo ve 
partnership with Elf-Gabon (a subsidiary of Since 1982, and reserves were estimated to 
Société Nationale Elf Aquitaine (SNEA) be nearly 24 million barrels of oil. Produc- 
30%, and SNEA, 20%. Subsequently, it was tion began in October and reached almost 

discovered to overlap slightly into the Dia- 11,000 barrels per day by yearend, some- 
nongo Block to the north, which is held by What less than the 15,000-barrel-per-day 

the same partners but with Elf-Gabon as __ target. 
operator. Tenneco was also involved in the leasing 

Plans for development of the field were of three new exploration tracts, as operator 
announced in 1987, with actual production of joint ventures with different groups 
scheduled to commence in early 1989. De- of companies, including LASMO, Norsk Hy- 

velopment plans include the drilling of 53 dro A.S. (Norway), Pennzoil Co. (United
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States), and Wintershall Oil A.G. (Federal with the evaluation of the potential of the 

Republic of Germany). The three blocks Gombe Marin permit. 
totaled nearly 8,000 square kilometers, and = —HH———__ | 
were spread up and down the coastline. 1Physical scientist, Division of International Minerals. 

. 7" ‘Where necessary, values have been converted from 
. Amoco Gabon Explorat 10n Co., a cons or Communauté Financiére Africaine (CFAF) francs to US. 

tium headed by Amoco Oil Co. of the United dollars at ithe rate of CFAF300—US§L00. ae, official 
i i]. exchange rate was maintained at per 

States, continued to produce oil at the French franc and was freely convertible. 
Oquendjo Field, about 90 kilometers south- SInternational Bulk Journal. COMILOG Details Gabon . 
southwest of Port Gentil, where Amoco first Manganese Ore Transport Project. V. 8 No. 5, May 1988, 

. . . pp. . 

began production in Gabon in 1983. Amoco’s “International Mining. V. 4, No. 11, Nov. 1987, p. 23. 
exploration activities in Gabon continued 5Oil and Gas Journal. V. 89, No. 20, May 16, 1988, p. 55.
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The Mine: t t e Mineral Industry of the | 
G | - t | | e erman Democratic Republic 

| By George A. Rabchevsky! | | 

The German Democratic Republic(GDR) 7.6% to overall industrial production, met- 
was the most industrially advanced of the allurgy 9.4%, and the chemical industry 
Council for Mutual Economic Assistance (including fertilizers) 20.3%. Heavy indus- 
(CMEA) countries.2 In 1987, the planned try employed 37.7% of the total work force, 
produced national income increase of 4.5% which included 226,330 workers from the 
rose only 3% during midyear, and 4% at energy and fuel industry, 138,086 from met- 
yearend, to about $143 billion.* The growth allurgy, and 339,463 from the chemical 
was about the same as in 1986 and was _ industry. There were a total of 3,449 indus- 
attributed mostly to the industrial sector. trial enterprises, of which 241 were in the 
Because of the less-than-ideal economic per- chemical, 49 in the energy, and 42 in the | 
formance, the Secretary-General, in his an- metallurgical sectors.® 
nual speech to the first secretaries of dis- The GDR had a well-established infra- 
trict organizations on February 12, crit- structure and transportation network for 
icized some sectors of the economy. He _ the receipt and distribution of its raw mate- 
reportedly said that industry was plagued rials. In 1986, coal and coke accounted for 
by unnecessary shutdowns, slowdowns the largest volume of commodities trans- | 
caused by accidents, and poor labor disci- ported by rail at 33.8%, followed by building 
pline. Factories often stood idle because of materials, 23.2%; ores and metals, 9.8% ; 
poor planning and an inadequate infra- chemical products, 7.5%; and oil and oil 
structure.‘ Nevertheless, the GDR contin- products, 6%. Except for building materials 
ued to have a high standard of living, and and agricultural products, coal and coke 
the economic expansion was above average accounted for the largest volume of com- 
for CMEA countries. In the mining industry modities transported by inland waterways 
sector, the 1987 plan fulfillment statistics at 12.3% and by overland routes, 2.4%, 
listed only coal and potash as significant followed by ores and metals, 7.7% and 1.1%, 
commodities, combining all other industrial respectively. Reportedly, no oil or oil prod- 
minerals, metals, and mineral fuels into ucts were transported over public highways. 

_ broad categories.* The processing of metals A total of 25.51 million tons of cargo was. 
and the recycling of scrap materials also handled at seaports, of which ores and 
contributed somewhat to the general econo- metals constituted the largest category at 
my. The general industry contributed about 8.05 million tons, followed by fertilizers, 
80% to the produced national income, of 4.38 million tons; oil and oil products, 3.42 
which the metals, minerals, and mining million tons; and coke and coal, 1.49 million 

7 industry was a significant component. In tons. The port at Rostock handled 80% of 
1986, according to the latest official statis- the cargo. 
tics, the energy and fuel sector contributed 

PRODUCTION 

The GDR’s labor productivity in the na-_ try, net production reportedly rose by 6.3% 
tional economy increased by 4%. In indus- and labor by 6.6%. The production of indus- 

325
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| trial goods rose by 3.7% at reduced material production of lead. A total of $41.2 billion 

and operating costs. In minerals production, was reportedly spent for the modernization, 
the output remained about the same as in renovation, or expansion of existing indus- 

1986. Production of some commodities de-_ trial production facilities, or 6% more than 

creased according to plan, while others were in 1986. This included the introduction of 

overproduced. The production of brown coal new processing technologies, such as elec- 
was below the 1986 level, and according to tron beam and laser processing methods for | 

the plan fulfillment results, members of the cutting, welding, and materials heat treat- 

armed forces helped in coal production ment. Production began of grinding tools 
operations.’ oo made of synthetic superhard cutting mate- 

The collection and use of secondary raw _ rials, of new refractory products for con- 
: materials and scrap continued to increase, verter steel production, ladle metallurgy, 

| amounting to 31 million tons in 1987. Of powder-metallurgical materials, and ceram- | 
this, 5.5 million tons was collected as metal ic materials. The number of industrial ro- 

scrap, together with 1.3 billion bottles and bots rose to 78,800, resulting in an 8% 
| other pieces of glass. The share of secondary increase of products. The streamlining con- 

materials in the production of raw steel and _ tributed to the savings in the utilization of 
copper was 68% each and 100% for the energy, steel, and nonferrous stocks. 

Table 1.—German Democratic Republic: Production of mineral commodities! 

| (Metric tons unless otherwise specified) . 

re SD 

7 Commodity? 1983 1984 1985 1986? _ 1987° 

METALS | | | 
Aluminum: ~ , 

Alumina: 
) For metallurgical use _____________ 42,156 43,239 46,695 46,350 46,500 

For other use®___———------------____20,000_ 20,000 20,000 20,000___20,000 | 
Metal:® a 

Primary _______________------ 57,000 58,000 60,000 765,000 68,300 
Secondary _______________-____ 52,000 52,000 52,000 52,000 —-._:- 52,000 

| Total _-_____________.---- 109,000 110,000 112,000 117,000 ——-:120,300 
Cadmium metal, primary®_______.___-_--~- 15 15 15 18 18 
Copper: 

Mine output, Cu content® __-__________- 12,000 12,000 . 12,000 10,000 9,000 
etal: 

Smelter, primary _________~------ 17,000 14,000 14,000 12,000 12,000 

Refined:® 
Primary_.____________--__- 35,000 35,000 35,000 35,000 30,000 
Secondary -----~-----------___83,000____ 30,000 28,000 28,000 _ 28,000 

Total. _______________- 68,000 | 65,000 63,000 63,000 58,000 
Iron and steel: 

Iron ore and concentrate _ _. thousand tons__ 40 36 30 __ __ 
Fe content________._*>_.-____do____ 20 20 15 __ — 
Metal: 

Pigiron ~..____.______-__do__~_~_ 2,207 2,357 2,578 2,738 2,900 
Ferroalloys, electric furnace __— —do__ ~~ 128 124 124 185 185 
Steel, crude _______.______do____ 7,219 7,573 7,853 7,967 8,200 
Semimanufactures (hot-rolled only) 

do____ 5,084 5,386 5,637 5,656 5,800 
Lead:© 

Smelter, primary _________________~_ 20,000 22,000 20,000 20,000 18,000 
Ni Refined, all sources __________________ 36,000 35,000 55,000 ™46,000 45,000 

1cKel: 

Mine output, Ni content, recoverable ____—_-~_ 2,200 2,000 2,000 2,000 2,000 
Metal, refined®____________________ 3,000 3,000 3,000 ™3 200 3,200 | 

Silver, mine output, Ag content, recoverable 
e thousand troy ounces_ — 1,380 1,290 1,320 1,320 1,200 

Tin: 
Mine output, Sn content, recoverable ______ 1,800 2,500 2,800 2,800 2,500 
Metal, smelter output including secondary — _ _ 2,000 3,000 3,300 3,000 2,500 

Zinc metal including secondary___________—~- 16,500 17,000 17,000 17,000 19,000 

INDUSTRIAL MINERALS 
Barite®_________._______________-- 35,000 35,000 34,000 34,000 32,000 
Boron materials: Processed borax, Na2B407¢ 

10H20 content® ____________________ 4,000 4,000 4,000 4,000 4,000 
Cement, hydraulic_______-_ — thousand tons__ 11,782 11,555 11,608 11,988 11,500 

See footnotes at end of table.
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Table 1.—German Democratic Republic: Production of mineral commodities? 
—Continued : 

(Metric tons unless otherwise specified) 

Commodity” 1983 1984 1985 1986? 1987° 

INDUSTRIAL MINERALS —Continued | a 

Chalk®______________-_ _ thousand tons_— 40 40 40 40 40 
Clays, kaolin:® 

Crude _______~______.______do____ 400 350 350 330 320 
Marketable__._______._____-_do____ 200 175 175 165 150 

Fluorspar® _______.______-~-.~-do____ 100 100 100 100 90 
Gypsum and anhydrite: 

Crude®____ 5 eee do 360 360 — 360 340 340 
Calcined_ ________..-____....-do____ 297 302 312 305 310 

Lime and dead-burned dolomite_ ____ — _do____ 3,458 3,597 3,567 3,545 3,525 
Nitrogen: N content of ammonia __—— — —do____ 1,206 1,203 1,206 - 1,193 1,315 
Potash, marketable, K2O equivalent __ __ do. ___ 3,431 3,465 3,465 3,485 3,500 
Pyrite, gross weight® ___.__________do___-_ 20 _- —_ __ oo 

Salt: 
Marine______§__~____________do____ 56 58 58 59 58 
Rock _. $9 _____-______—do___~_ 3,070 3,075 3,080 3,075 3,075 

Total _._____________._-do____ 3,126 3,133 3,138 3,134 3,133 
Sodium compounds, n.e.s.: . ; 

Caustic soda ___________..__-do____ 687 694 667 638 615 
Sodium carbonate ______..._.__—-do___-_ 887 890 884 885 887 
Sodium sulfate ______.______.-do____ 152 164 172 181 188 

Stone, sand and gravel: 
Crushed stone®____§_._.._______.do____ 16,000 14,500 15,000 15,000 14,500 
Sand and gravel _____________-do___~_ 8,628 8,599 8,437 8,163 7,985 

Sulfur: 
Byproduct:® 

Elemental _____________~-do___~_ 90 80 80 75 75 
Other forms ____________—.do____ 270 270 250 240 240 

Sulfuric acid _.._-____.______-do____ 926 885 883 883 870 

MINERAL FUELS AND RELATED MATERIALS 

Coal, brown coal (lignite)_____.___-____do___~_ 277,968 296,341 312,000 311,260 309,000 

Coke: 
From anthracite and bituminous coal® 

do____ 1,200 1,150 _— _ __ 
From brown coal: . 

High-temperature _________—do___~_ 2,510 2,463 — 2,497 2,509 2,515 
Low-temperature____—_—-~~—-—do___~_ 3,210 3,327 3,185 3,092 ' 3,010 

Total _._._.__________-do____ 6,920 6,940 5,682 5,601 5,525 | 
Fuel briquets (from lignite) ________-—do____ 50,047 50,270 50,666 51,484 49,500 

as: 
Manufactured ____— ~~ million cubic feet_ _ 255,320 272,695 274,743 281,029 286,000 
Natural, marketed production® ____ _do____ 353,000 459,000 459,000 459,000 459,100 

Petroleum: 
Crude ______ thousand 42-gallon barrels_ — 383 430 &430 ©360 360 

Refinery products: 
Gasoline __ 9. -§_-______~--do___~_ 33,618 35,190 36,567 36,792 39,000 
Kerosene, jet fuel, distillate fuel oil 

do_ ___ 46,915 47,525 49,216 49,013 49,000 
Residual fuel oil __________-do___~ 56,610 59,940 “60,000 ©60,000 65,000 
Lubricants___.~________.--do____ 3,238 3,231 3,346 3,317 3,300 

Total?__§_____________do____ 140,381 145,886 149,129 149,122 156,300 

Estimated. Preliminary. ‘Revised. 
1Table includes data available through May 1988. 
2In addition to the commodities listed, magnesium, peat, and a variety of construction materials are produced, but 

output is not reported, and available information is inadequate to make reliable estimates of output levels. 
3Total of listed products only.
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The GDR relied heavily on foreign trade _livered about 128 million barrels of oil, 247 _ 
for its economic well-being, especially inthe million cubic feet of natural gas, and 3.3 
supply of raw materials. Primary foreign million tons of rolled steel. Deliveries of gas 
trade of the GDR was with CMEA countries and iron and steel increased sharply in 
and the neighboring Federal Republic of 1987. From 50% to 70% of other mineral 
Germany (FRG). According to the 1987 plan and metal commodities were imported from _. 
results, the GDR’s foreign trade turnover various other countries. Future develop- | 

. was more than $96 billion, 40% of which ment was based on continued and expanded 
- was with the U.S.S.R., its largest trading ties with other countries, primarily because 
partner. An export surplus of $1.8 billion of lack of indigenous raw materials: and ° : 
was reported in 1987. About 50% of the improving the standard of living. This in- 
GDR’s exports to the U.S.S.R. were special- cluded some trade with the United States 

_. ized products, 70% of which. were desig- and renewed contacts with China, with 
nated for the metalworking industry. The which relations were broken off in the early | 
Soviet Union continued to supply raw mate- 1960’s. A trade protocol was signed also _ | 
rials to the GDR, thus replacing its dimin- with Albania, under which the GDR would 

ishing indigenous minerals base and en- import chrome ore, copper. wire,.and vari- 
suring a steady supply of those materials to ous metallurgical products, in addition to : 
the national economy. The Soviet Union, other nonmineral commodities. | 

virtually the sole supplier, reportedly de- | | | 

Table 2.—German Democratic Republic: Apparent exports of mineral commodities! : 
' (Metric tons unless otherwise specified) . a 

| : Destinations, 1986 _ . 
Commodity 1985 1986P 2 ne! | United — Other principal) 

METALS a | | Me 
Alkali and alkaline-earth metals: . . as 

Alkaline-earth metals ________~_ 323 a 
Aluminum: - - : 

Oxides and hydroxides _________  ._ — 4 __ Finland 3;Francel. - 
Ash and residue containing aluminum 2,425 1,437 _— Netherlands 1,174; Belgium- . 

Luxembourg 157; Spain 106. . 
Metal including alloys: oo 

Scrap —_________------- 6,133 4,496. _. Netherlands 2,543; Belgium-Luxem- 
bourg 659; France 566. 

Unwrought, _____________ 25,007 — 7,630 __ Poland 5,019; Japan 2,008; United 
. 7 Kingdom 204. — . 

Semimanufactures _________ 22,343 7,313 19 Hungary 2,146; Sweden 1,850; Fin- _—s-- 

Cadmium: Metal including alloys, all . . oo 
forms __~-..---------~----~-~- 55 _-. : 

Copper: 
| _ 

Ore and concentrate___________ 3,267 __ a 
Matte and speiss including cement a 

copper ______._______-___ 300 946 __ All to France. 
Sulfate ______§ = = = 18 8.707 __ Sweden 8,697; Greece 10. 
Metal including alloys: 

Scrap __~_§__~____ 460 25 —_ All to Belgium-Luxembourg. 
Unwrought____§_~__§_~§______ 11,202 6,769 7 Netherlands 3,607; France 2,072; Aus- _~ 

tria 791. 
Semimanufactures _________ 48,390 3,907 85 Austria 865; Hong Kong 837; Switzer- 

Gold: Metal including alloys, unwrought an 
and partly wrought 

value, thousands_ _ $2,417 $9,586 $50 Italy $9,536. 
Iron and steel: Metal: . 

Scrap____________ =e 42,720 22,699 _ Thailand 15.063; Pakistan 4,000; Swe- 
en 1,688. 

Pig iron, cast iron, related materials _ 248 602 43 Switzerland 240; Sweden 232. 
Ferroalloys: 

Ferromolybdenum ________~_ 13 __ 
Ferronickel _____________ __ 112 _— All to United Kingdom. 
Ferrosilicon ~_~__ ~~~ ____ 5,904 — 
Silicon metal... ~~~ ___ 1 __ 
Unspecified _____________ 363 420 _- Finland 390; Netherland 30. 

See footnotes at end of table.
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Table 2.—German Democratic Republic: Apparent exports of mineral commodities’ 
—Continued no 

. (Metric tons unless otherwise specified) 

. Destinations, 1986 
. Commodit 1985 198672 © ‘ 

| y 7 United Other (principal) 
rn 

| METALS —Continued | | | 
Iron and steel: Metal —Continued | 

Steel, primary forms thousand to 122 141 3) Italy 69; Belgium-Luxembo 32. ousan: ns_ _ (3) ; ium-Luxe urg 32; 

Semimanufactures: 
Bars, rods, angles, shapes, _ 

sections _.____.-do.__- 1,583 1,649 - 10 Hong Kong 76; Denmark 37; unspeci- 
fied 1,366. 

Universals, plates, sheets 
. do__—- 847 841 - 46 Thailand 53; Switzerland 38. | 

Hoop and strip_ ___.__do__—~ 588 579 _.  Belgium-Luxembourg 2; Switzerland 
2; unspecified 572. 

Rails and accessories . _ _do_ — — — 11 11 — NA. 
Wire______.____._do.__~_ 45 63 (3) Netherlands 4; Belgium-Luxembourg 

2; unspecified 56. 
Tubes, pipes, fittings _ _ .do__ _ — $215 4197 1 Yugoslavia 23; France 20; Poland 17. 

. Castings and forgings, rough . 
do__ — — 56 | 115 (3) Switzerland 4; France 2; unspecified 

Lead: _ | _ 
Oxides ._.__~--~_____ ~~~ 836 2,104 -- Yugoslavia 1,510; Sweden 518; Den- 

. mark 41. 
| Metal including alloys: : 

Scrap ____-__-.—~----~--- 479 88 . _. All to Netherlands. 
Unwrought_____..-_.---~- 521 2,814 — Netherlands 2,420; United Kingdom - 

_ Semimanufactures ____——_~- 2 Le 
Magnesium: Metal including alloys, semi- _ 

manufactures _..-_.----------~ -- 5 -- All to France. 
Manganese: Ore and concentrate, 
-metallurgical-grade____..__..--~- 19 oe 

Nickel: Metal including alloys: 
Scrap___.-.~------------ -- 67 _. All to Netherlands. 
Unwrought ___..____.-_--=+- 415 23 _. Netherlands 13; Austria 10. 
Semimanufactures_ —__.._.-—--~- 37 3 _— Alltoltaly. . 

Platinum-group metals: Metals including 
_ alloys, unwrought and partly wrought | 

value, thousands_ _ $2,918 $85 _. All to Netherlands. 
Silicon, high-purity __.....-___--- 1 -—- 
Silver: . . 

Metal including alloys, unwrought 
and partly wrought. 

Tin value, thousands... — $62,245 $80,547 __ United Kingdom $80,538; Italy $9. 

Ash and residue containing tin ____ __ 42 _. All to Belgium-Luxembourg. 
Metal including alloys, unwrought — — 40 29 _.  Belgium-Luxembourg 24; Denmark 5. 

Titanium: Oxides___.....__.----- 21 - _- 
Zinc: 

Ore and concentrate _ _.__....—-— 2,669 6,278 _. Alltoltaly. 
Oxides ________~__-__~____ 100 1,937 _- Norway 1,914; Switzerland 23. 
Metal including alloys, unwrought _ _ 143 _- 

Other: ; . 
Ores and concentrates. ____....—- 20 _- 
Ashes and residues. — — . ___.—--~- 20,340 50,002 _. All to Norway. 
Base metals including alloys, all forms 6,372 2. _- Japan 1; Sweden 1. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 3 

etc _.__ + -- 
Artificial: Corundum —__.—.--~-- 192 50 _. All to Spain. 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands. — $3 — 

Grinding and polishing wheels and 
stones _________=-__.---- 242 231 _- Italy 77; United Kingdom 42; Greece 

Asbestos, crude __ _______------- -- 6 -- All to Yugoslavia. 

See footnotes at end of table.
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Table 2.—German Democratic Republic: Apparent exports of mineral commodities! 
—Continued , 

. (Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit 1985 1986” 2 : 
y Shited Other (principal) 

INDUSTRIAL MINERALS —Continued_. 

Barite and witherite_____________ 653 210 _—  Belgium-Luxembourg 100; Yugo- 
slavia 100; Sweden 10. 

Boron materials: Oxides and acids ____ So 14 ~- Finland 7; Greece 7. 
Bromine ___~___~--~-~-~__~~- ~~ 1,024 536 -- France 357; Hungary 179. 
Cement______—_-—~ thousand tons__ 51,557 51,855 -- Sweden 106; Hungary 97; unspecified 

Chalk§ 2 2 Le 37,730 35,268 —_. NA. 
Clays, crude: 
. olin __-_____-_---_---- ~~ 5148,704 5137,876 _-. Yugoslavia 13,883; Hungary 11,116; 

. oO unspecified 91,522. 
Unspecified ______.._____--- 18,340 11,832 _— Netherlands 4,689; Hungary 4,424; 

a Sweden 2,719. 
Cryolite and chiolite____________- _- 38 _~— All to Norway. 
Diamond: 

Gem, not set or strung 
value, thousands_ — $206 _— 

Industrial stones _____ _——do___~_ $39 $432 © __ All to Belgium-Luxembourg. 
Feldspar, fluorspar, related materials: 

Fluorspar _______._-__--~~- 25,831 11,926 _- Netherlands 9,157; Sweden 1,343; . 
. Belgium-Luxembourg 1,066. 

Unspecified ~_______________ 3,508 7,100. -— Norway 4,752; Yugoslavia 1,246; Aus- 
. tria 1,102. 

Fertilizer materials: Manufactured: : . 
Ammonia __——— — thousand tons__ 226 30 _- Spain 29;Swedenl.. 
Nitrogenous___________do_~_- 51 421 52.186 290 Canada 67; France 67; unspecified 

Phosphatic ____.______-do____ 8 10 Le France 4; Netherlands 3; Switzerland 

Potassic, KeO content? ____—do_~ __ 2,791 2,814 38 Brazil 438; Czechoslovakia 407; India 

_ Unspecified and mixed —___do___-_ 118 93 6 Austria 79; Italy 6. . 
Graphite, natural _~...~...-__-__- es 95 oe All to Yugoslavia. 
Gypsum and plaster ________.____- 5105,498 597,812 -- Mainly to Sweden. 
Kyanite and related materials______ _ 20. _— 
Lime ______________~______-~- 55 _- 
Magnesium compounds: 

Oxides and hydroxides _________ 2,180 3,729 _- Austria 2,08 Sweden 900; Nether- 
an . 

Other___~____~_~_______ ee 11,251 94,003 _— Denmark 43,316; France 33,656; 
United Kingdom 8,904. 

Nitrates, crude _______________-— 40 118 se Yugoslavia 100; Portugal 18. 
Phosphates, crude ______________ 22,620 19,000 -- All to Bulgaria. 
Pigments, mineral: Iron oxides and 

hydroxides, processed_ .__ ______~— 384 158 —_— Yugoslavia 90; United Kingdom 60; 
, weden 8. 

Potassium salts, crude. $$$ _§____ 33,017 22,391 _— United Kingdom 13,810; Belgium- 
Luxembourg 8,581. 

Precious and semiprecious stones other 
than diamond: Natural 

value, thousands_ _ $74 $14 $13 Sweden $1. 
Salt and brine® ____-_ thousand tons_ _ 1,604 1,721 _- Sweden 90; Finland 54; unspecified 

1,512. 
Sodium compounds, n.e.s.: z 

Carbonate, manufactured_ ______~ 5327,100 5326,600 ~~ Czechoslovakia 82,000; Sweden 
38,840; unspecified 128,904. 

Sulfate, manufactured __._~____ 18,542 3 _— All to Chile. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked 

thousand tons__ 29 2 _. Italy 1. 
Worked __ ___.___.____do____ 29 (3) _- Mainly to Norway. 

Gravel and crushed rock? _ _ _ do_ _ — 339 240 _. NA. 
Limestone other than dimension 

do_ ___ 58 — 
Quartz and quartzite______do____ 3 (3) _— All to Austria. 
Sand other than metal-bearing 

do____ 44 35 — Hungary 23; Austria 10; Yugoslavia 

Sand and gravel®_________do____ 2,246 1,893 — All to West Germany. 

See footnotes at end of table.
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Table 2.—German Democratic Republic: Apparent exports of mineral commodities" 
—Continued 

. (Metric tons unless otherwise specified) 

. . Destinations, 1936 

: Commodit 1985 1986” 2 . 
y United Other (principal) 

INDUSTRIAL MINERALS —Continued . 

Sulfur:. 
Elemental: 

Crude including native and 
byproduct __._____.--__ 426 _- 

Colloidal, precipitated, sublimed _ 2 __ 
Dioxide. __________-____~~_- _- 27 _- All to Belgium-Luxembourg. 

. Sulfuric acid. ~~~. 2 -$ 5$ -§ 592.965 530,815 __ Czechoslovakia 5,011; Denmark 599; 
. unspecified 25,205. 

Talc, steatite, soapstone, pyrophyllite __ 68 __ 
Other: 

Crude____—~________---_--~-- 92,778 15,375 __ Norway 19,903; Hungary 2,644; Aus- 
tria 1,720. 

Slag and dross, not metal-bearing _ _ _ 47,093 27,051 - _— Finland 26,494; United Kingdom 531; 
. . Denmark 26. 

MINERAL FUELS AND RELATED 
MATERIALS 7 ; 

Carbon black __... _._-§ /_--______L_-_— 3,554 2,825 | __ Czechoslovakia 1,129; Yugoslavia 283; 
_ . Italy 228. 

Coal: — - . 
Anthracite and bituminous 

. thousand tons_ _ 335 337 _- Poland 314; United Kingdom 23. 
Briquets of anthracite and bituminous 

coal. _§____..-_____do___— 13 3 _- Mainly to United Kingdom. - 
Lignite including briquets® _ _ do_ ___ 3,313 3,485 _- West Germany 1,208, Czechoslovakia 

661; Austria 384. 
Coke and semicoke_____.___do____. 422 279 _— United Kingdom 106; Norway 55; 

. . Canada 38. 
Gas, manufactured® 

million cubic feet_ _ 484 413 _— NA. 
Peat including briquets and litter __ ___ 2,594 45 _- Denmark 24; Austria 21. 
Petroleum: 

Crude_ thousand 42-gallon barrels__ — (3) -— All to Morocco. 
Refinery products: , 

Liquefied petroleum gas 
do____ 720 67 __ Italy 46; Austria 19; Belgium- 

Luxembourg 2. 
Gasoline _________~—do____ 56,178 55,819 _- Sweden 326; France 20; unspecified 

Mineral jelly and wax __do___~_ 90 66 _- West Germany 21; Netherlands 9; 
. Sweden 8. 

_ Kerosene and jet fuel_ __do_ __ — 97 122 _~ Hungary 101; Sweden 20. 
Distillate fuel oil _____do____ 54.550 55289 _. Mainly to Sweden. 
Lubricants__...____do___. - 494 442 3 Mainly to Austria. 
Residual fuel oil_ _ _ __ _do____ 429,138 426,813 _— Denmark 1,728; Norway 1,663; un- 

specified 20,148. 
Bitumen and other residues 

do_ ___ 523 1 _- Mainly to Austria. 

PPreliminary. NA Not available. — 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by the German Democratic Republic, 

this table should not be taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, 
these data have been compiled from United Nations information and data published by the trading partner countries. . 

2Totals for 1986 exclude imports by the Federal Republic of Germany. 
3Less than 1/2 unit. 
4Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
5Official Trade Statistics of the German Democratic Republic.
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Table 3.—German Democratic Republic: Apparent imports of mineral 
commodities! _ : 

(Metric tons unless otherwise specified) 

Sources, 1986. 

on Commodity - 1985 1986” 2 : 
y . | Buuted Other (principal) 

METALS . 

Aluminum: 
Ore and concentrate ___________ 3208,400 3178,100 _~ Hungary 140,460; Yugoslavia 3,716. 
Oxides and hydroxides _____.___ 70,677 27,822 _- Hungary 23,920; West Germany 

. 3,869; France 24. 
Ash and residue containing aluminum _- 18 ~~ All from United Kingdom. 
Metal including alloys: 

Scrap ___$_§_ ~~ ee 30 - 16 United Kingdom 14. 
Unwrought______ ~~ _~§_____ . 42,583 33,155 _- Yugoslavia 23,280; Hungary 8,625; 

— France 1,013. 
Semimanufactures _________ 25,495 16,030 _- Hungary 8,286; Yugoslavia 6,981; | 

Belgium-Luxembourg 406. 
Antimony: Oxides _______=.______ ae 60 _-— France 54; Netherlands 6. 
Cadmium: Metal including alloys, all 
forms ___~_~~__-~~~ ~~ 38 184 —_ All from Japan. 

Chromium: . 
Ore and concentrate, Cr2O3 content? _ 52,300 49,600 _—~ NA. - 
Oxides and hydroxides _________ 34 53 _— All from United Kingdom. 

Cobalt: Oxides and hydroxides __ _ __ _ _ 1- 5 _— All from Netherlands. 
-  Columbium and tantalum: Metal includ- . 

ing alloys, tantalum__—=_______=___ (4) (4) 4) 
Copper: 

Ore and concentrate_____._____ 10,660 9,700 _— All from Morocco. 
Oxides and hydroxides _________ _- 2 — All from Netherlands. . 
Ash and residue containing copper _ — __ 51 _- All from Belgium-Luxembourg. 
Metal including alloys: 

Scrap ~~~ ~~ ~~ 5,851 4,027 __ Netherlands 1,406; Switzerland 1,018; 
. Belgium-Luxembourg 962. 

Unwrought______________ 49,943 17,894 — Chile 6,307; Poland 4,162; Belgium- 
. Luxembourg 3,012. 

Semimanufactures _________ 13,253 1,220 1 Yugoslavia 1,054; France 59; Italy 25. 
. Gold: Metal including alloys, unwrought 

and partly wrought 
value, thousands_ _ $169 $45 __ All from Netherlands. 

-Iron and steel: , : 
Iron ore and concentrate excluding . 

roasted pyrite, Fe content? _ 
. thousand tons__ 2,681 2,598 — U.S.S.R. 1,472; India 452; Sweden 111. 

Metal: 
Scrap ____________do____ 886 986 ae U.S.S.R. 248; United Kingdom 213; 

‘France 72. 
_ Pig iron, cast iron, related mate- 

rials__§_.$_../$_______do____ 1,103 1,158 _— Italy 30; Spain 21; unspecified 1,106. 
Ferroalloys: 

Ferrochromium __—__—~__ 321 50 Le Allfrom Netherlands. . — 
Ferromanganese________ 75,000 74,000 __ NA. 
Ferromolybdenum___ _ ___ 4 2 _- All from United Kingdom. 
Ferrosilicon_____$_/____ _ 77 _— 
Silicon metal __________ __ 1 __ All from Yugoslavia. 
Unspecified. __________ 12,598 5,948 _. France 110; Belgium-Luxembourg 91; 

. unspecified 5,741. 
Steel, primary forms ™. 

thousand tons__ 111 107 __ Belgium-Luxembourg 20; France 5; 
unspecified 77. . 

Semimanufactures: 
Bars, rods, angles, shapes, 
sections_______do____ 599 459 — Mainly from U.S.S.R. 

Universals, plates, sheets 
do. ___ 3,083 3,134 _— U.S.S.R. 509; Czechoslovakia 38; 

unspecified 2,544. 
Hoop and strip _ _ __do___-_ 152 145 __ NA. : 
Rails and accessories 

do____ 180 208 —_ NA. 
Wire__________do____ 28 26 _- West Germany 6; Belgium-Luxem- 

bourg 1; unspecified 17. 
Tubes, pipes, fittings 

do____ 330 306 — Yugoslavia 25; Czechoslovakia 22; 
unspecified 211. 

Castings and forgings, rough 
do. __ 6 9 _- Hungary 1; Yugoslavia 1; unspecified 

See footnotes at end of table.
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Table 3.—German Democratic Republic: Apparent imports of mineral 
commodities! —Continued 

: (Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986" 2 . 
y United Other (principal) 

METALS —Continued 

Lead: . , 
Oxides _. _______~_~~~-~~-__ 18 9 _— All from Netherlands. 
Ash and residue containing lead_ — _ _ _- 219 __ United Kingdom 191; Belgium- . 

Luxembourg 28. 
Metal including alloys: . 

. _ Scrap ~-------_-------- 7,307 1,849 _e Netherlands 1,355; United Kingdom 
. , 389; Denmark 105. 

Unwrought_ _- _ -_______—- 7,179 8,231 _— Sweden 7,361; Italy 852; Netherlands 

Magnesium: Metal including alloys, 
unwrought ________________.- 149 111 _. Yugoslavia 86; Italy 25. 

Manganese: 
Ore and concentrate, metallurgical- 

grade, Mn content ___..._____ 319 500 330,200 -—. Mainly from U.S.S.R. 
Oxides ___ ~~~ ___~~-~--__-- _- 3 -- United Kingdom 2; Japanl.— - 

Mercury ________— 76-pound flasks__— 1,044 _- 
Molybdenum: Ore and concentrate _ _ — — 31 153 _- Belgium Luxembourg 134; Nether- 

an . 
a Nickel: 

Matte and speiss, Ni content ______— 631 _— 
Oxides and hydroxides _________ 1,028 — 
Ash and residue containing nickel __ 330 903 a All from Belgium-Luxembourg. 
Metal including alloys: 

Unwrought_ ~~ - 245 186 _. Finland 180; Belgium-Luxembourg 6. 
Semimanufactures _______-— - 132 20 _- All from United Kingdom. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

value, thousands_ — $13,290 $498 —- Italy $330; United Kingdom $16T: 
Switzerland $1. 

Silver: Metal including alloys, unwrought 
and partly wrought ____—_—do___~_ $102,818 $937 $24 United Kingdom $776; Italy $105; 

Switzerland $29. 
Tin: . ; 

Oxides __ _-________-_ ~~~ 4,313 —_ , 
Metal including alloys, semimanu- . 

factures __-.§ -_-§_____~~-~--_-_ 59 — 
Titanium: 

Ore and concentrate_______—__~- 1,840 1,775 _- All from Netherlands. 
Oxides _. Le 13,556 7,064 73 Yugoslavia 4,545; Finland 2,446. 
Metal including alloys, all forms —__—~— _- 2 _- All from Japan. 

pungsten: Ore and concentrate ____ ~~ 114 — 
inc: 

Ore and concentrate__________~— 85,571 8,764 _- All from Sweden. 
Oxides __________..------- 110 30 -- All from France. 
Blue powder__________~.----~ 79 -— 
Ash and residue containing zinc _ _ — — 6,810 -_- 
Metal including alloys: 

Scrap ~~~ 206 _- 
Unwrought______________ 21,998 7,652 _- Yugoslavia 5,209; Finland 1,300; Italy 

Semimanufactures ________-— 1,352 231 _- Norway 223; Austria 7; Yugoslavia 1. 
Zirconium: Ore and concentrate______ 21 77 _- All from Netherlands. 

er: 
Ores and concentrates_ ________~— 96 1,804 -- All from Norway. 
Oxides and hydroxides ________~_ 63 16 _. United Kingdom 12; Netheriands 4. 
Ashes and residues____________~_ 10,484 3,165 — Finland 1,935; Italy 847; Sweden 358. 
Base metals including alloys, all forms 19,9385 105 1 Finland 58; Sweden 46. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete __-_ 71 5 — All from Japan. 
Artificial: Corundum —_ ~~~ - 3,502 49 -- Do. 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands_ _ $219 $21 _- Netherlands $17; Belgium-Luxem- 

bourg $4. 
Grinding and polishing wheels and 

stones ________________ 358 226 _— Austria 206; France 8; Yugoslavia 5. 
Asbestos, crude* _______________ 54,600 55,700 _- NA. 
Barite and witherite__________—_ - 3,240 _— 
Boron materials: 

Crude natural borates. ________-— 180 _- 
Oxides and acids ______.____~~- 2,943 _- 

See footnotes at end of table.
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Table 3.—German Democratic Republic: Apparent imports of mineral 
commodities: —Continued 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986” 2 : 
y Qhited Other (principal) 

INDUSTRIAL MINERALS —Continued 

Cement® _________________ 10,400 18,900 _. NA. . 
Chalk_________-~--~~-____ _- 633 214 _- All from France. 
Clays, crude: 

Bentonite __-___~§___________ 5,267 6,232 — All from Hungary. 
Chamotte earth. ____.________ 123 224 -— All from Italy. 
Fuller’s earth __§___.__-______ 736 102 -- All from United Kingdom. 
Kaolin _-. ~~ ~~~ Le 31 400 35,000 — Czechoslovakia 1,000; United King- 

dom 923; unspecified 3,077. 
. Unspecified ________________ 2,568 __ . 

Diamond: 
Gem, not set or strung 

value, thousands_ _ $72 $120 _— All from Belgium-Luxembourg. 
Industrial stones ________do____ $2,207 $3,099 _- Belgium-Luxembourg $2,691; United . 

Kingdom $360; Switzerland $48. 
Diatomite and other infusorial earth _ _ _ 1,082 1,627 __ All from France. 
Feldspar, fluorspar, related materials _ _ 3,886 13,606 — Norway 9,506; Sweden 4,100. 
Fertilizer materials: 

Crude, ne.s ~~~ _/ ~~ > 10 _— 
Manufactured: os 

Ammonia____~_—~__________ 17,590 __ 
Nitrogenous, Ne content____ _— 57000 54,600 __ NA. 
Phosphatic, P2Os5 content _____ 6,454 533,200 _— Morocco 10,944; Tunisia 4,656; un- 

specified 17,600. 
Unspecified and mixed____ _ __ 4,081 66,879 _. Austria 65,000; Sweden 1,879. . 

Graphite, natural?______________ 6,634 5,289 _. NA. 
Gypsum and plaster ___..________ 58 5 _— Sweden 3; Austria 2. 
Magnesium compounds ______ ____~_ 56,864 11,682 — Czechoslovakia 11,156; Austria 526. 
Mica, all forms?____§ $$$» 1,124 1,212 _. India 568. 
Phosphates, crude, P2Os content? | 

thousand tons_ — 424 437 __ U.S.S.R. 333; Jordan 48. 
Pigments, mineral: 

Natural,crude _._§_~___§_§______ 73 __ 
Iron oxides and hydroxides, processed 21 81 a Belgium-Luxembourg 58; Spain 23. 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands_ _ $60 $4 _— All from United Kingdom. 
Synthetic ________.___do____ $56 -- 

Salt and brine____§__§____________ 10 __ 
Sodium compounds, n.e.s.: Carbonate, 

manufactured _______________ _— 24 _— All from Yugoslavia. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked ____~_ 140 3,697 _- Hungary 2,756; Sweden 741; Italy 

Worked ___ -§ ______~----_-~ 324 275 _- All from Italy. 
Gravel and crushed rock ____—_ ~~ 305 293 __ Yugoslavia 266; Netherland 24; Aus- 

tria 3. 
Quartz and quartzite. _._§_______~_ 8,411 __ 
Sand other than metal-bearing ___~— 179 22 _- All from Italy. 

Sulfur: 
. / Elemental, crude including native and 

byproduct____§__§______--_ 139,000 134,500 — All from Poland. 
Dioxide____________~ ~~ 3,981 __ 
Sulfuric acid. ____.$______-___- 51,400 518,500 _— _ Italy 6,300; unspecified 12,200. 

Oe steatite, soapstone, pyrophyllite __ 3,168 701 _- Austria 695; Belgium-Luxembourg 6. 
ther: 
Crude____§____ > 16,422 60 _— All from Austria. 
Slag and dross, not metal-bearing _ _ _ 12,963 771 _- All from Sweden. . 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural ______ _ 584 5 _- Do. 
Carbon black ______9__~_________ 44,805 28,312 _- USSR. 23,777; Sweden 2,559; France 

1,550. 
Coal: 

Anthracite and bituminous? 
thousand tons__ 5,098 7,014 — U.S.S.R. 4,541; Czechoslovakia 784; 

Poland 642. 
Lignite including briquets __do____ 203 __ 

Coke and semicoke? ________do____ 1,730 1,832 __ U.S.S.R. 991; Czechoslovakia 402; Po- 
land 142. 

See footnotes at end of table.
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-. Table 3.—German Democratic Republic: Apparent imports of mineral | 
| | commodities: —Continued 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986? 2 : 
“nowy | Buited Other (principal) 

MINERAL FUELS AND RELATED 
MATERIALS —Continued 

Gas, natural: Gaseous® a . 
million cubic feet_ — 218,985 248,402 _— All from U.S.S.R. 

Peat including briquets and litter __ __ — 15 —— 
Petroleum: 

Crude® . . 
thousand 42-gallon barrels_ — 167,308 163,273 _— U.S.S.R. 125,442. 

Refinery products: 
Liquefied petroleum gas 

do____ 142 __ 
. Gasoline _..._._._-do___~_ 110 85 __ Italy 58; Spain 26; Belgium- 

Luxembourg 1. 
Mineral jelly and wax ——do____ 4 1 —_ Mainly from Italy. 
Kerosene and jet fuel_ ___do__ __ 59 3 _- All from Yugoslavia. 
Distillate fuel oil] ___——do____ 538 (4) __ Mainly from Sweden. 
Lubricants? _______do____ 139 229 _— NA. 
Residual fuel oil5 _____do____ 167 - 190 __ NA. 
Bitumen and other residues 

do____ 75 29 oe Yugoslavia 28. 
Bituminous mixtures___do___— (4) (4) _— All from Sweden. 
Petroleum coke ______do___— 148 _— 
Unspecified ___.____do____ 6 = 

PPreliminary. NA Not available. - 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by the German Democratic Republic, 

this table should not be taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, 
these data have been compiled from United Nations information and data published by the trading partner countries. 

2Totals for 1986 exclude exports by the Federal Republic of Germany. . 
3Official Trade Statistics of the German Democratic Republic. . . 
4Less than 1/2 unit. 
5Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 

COMMODITY REVIEW | 

The GDR mined small quantities of cop- was imported, mostly from Hungary and | 
per, iron, nickel, silver, tin, and uranium. Yugoslavia. About 30% of the metal was. 

Although metal mining in the GDR dates exported, mostly to FRG. There were two 
back to the Middle Ages, imports of concen- operating aluminum smelters and one alu- 
trates, scrap, and finished metals have re- minum metal products plant. 

placed the dwindling domestic reserves. The Copper.—Copper-bearing shale was min- 

mining of industrial minerals and coal was ed from two localities in the southeast- 
more extensive, especially of lignite, potash, ern foothills of the Harz Mountains, the 
and rock salt, much of which was exported. Sangerhausen ore district. Mining was un- 
Virtually all minerals, or 93% in 1983, were derground at depths of 900 to 2,900 feet. | 
extracted by surface mining methods, Mining of copper shales around Mansfeld 
57.6% of which was lignite and 35.2% was ceased in 1968. Reportedly, a 2,300-foot-deep 
building and various silicate materials. ventilation shaft was sunk at Mansfeld, 

METALS northeast of Sangerhausen. It was a part of 
the VEB Mansfeld Kombinat Wilhelm 

Aluminum.—Ore and concentrate were Pieck mine development program. Copper 
imported mostly from Hungary and Yugo- ore production was not reported by the 
slavia for domestic processing. The GDR GDR, but the 1987 national economic plan 
published official production statistics for listed production at simply 48,000 tons, 
metallurgical-grade alumina only, although most likely a gross weight concentrate of 
primary aluminum metal production was perhaps 25% copper content.’? Domestic 

listed occasionally in national economic mining continued to decline, and most of 
plans; it was 68,264 tons for 1986.° Almost the metal production was based on import- 
one-half of the country’s metal requirement ed materials and the recovery of scrap,
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| which was imported from various sources. to silver, lead and tin were also mined. The 
The U.S.S.R, supplied the GDR with cath- ore was extracted from thin veins, 15 to 30 
odes. oe re - centimeters in width, with 30° dips, and 

Iron and Steel.—The iron and steel in- steeply dipping 2-meter-thick veins. The. 
dustry was the mainstay of the GDR’s GDR also recycled metal scrap for the | 

. heavy industry, ranking 20th in world pro- productionofsilver. ee 

duction, just below the Republic of South Tin.—Tin ore was mined at Altenberg 
Africa. The production continued to rise and Ehrenfriedersdorf in the Erzgebirge 
virtually uninterrupted from 3,207 tons.in area along the southeastern border, by VEB 

: 1959 to its record level in 1987. This was not Bergbau-und Huttenkombinat Albert Funk. | 
a.small accomplishment because the Soviet A stockwork was mined at Altenberg, whose | 
Union supplied most of the iron ore require- center collapsed because of older under- , 
ments from the Krivoi Rog surface oper- ground workings. The mine was opened in 
ations hundreds of miles away in the 1440 to the depth of 150 meters, and was_ 

| Ukraine. For all practical purposes, domes- mining at a depth of 250 meters in the late 
tic extraction of iron ore ceased in 1970 1980’s. The ore was also extracted at the 

| because of unprofitability. _. surface. The coarse-grained ore was benefi- 
Three complexes, VEB Qualitats-und ciated by gravity separation and the fine-_ 

| Edel-Stahlkombinat in Brandenburg, VEB grained by flotation methods. At Ehren- = 
Bandstahlkombinat “Hermann Mattern” friedersdorf, the ore was mined from steeply 
(BHM) in Eisenhuttenstadt, and VEB dipping 5-meter-thick beds at about 300- — 

: _ Rohrkombinat Riesa in Riesa, produced raw . meter depths and beneficiated by gravity | 
steel in six steel works. A number of mod- Separation methods.“ The production of tin _ | 
ernization and expansion projects were Was not reported in official statistics, but 
planned for startup in the new 5-year plan Was listed as 2,400 tons in the 1986 national | 

that starts in 1991. A new hot-strip mill at. economic plan.** | | a 
VEB Eisenhuttenkombinat Ost (EKO) of a | | | a 
BHM was the major new project. EKO had CO INDUSTRIAL MATERIALS 
no hot-rolling capacity. Slabs from the Barite and Fluorspar.—All mining was. 
-work’s LD converter shop, built by Austria’s. underground from 0.5- to 3-meter-thick. 

Voestz-Alpine AG, were rolled at other veins at 500-meter depths in the Harz 
works in the GDR, and in FRG, with hot coil Mountains and the Thuringian Forest areas 
returning to EKO for cold rolling. The jin the southwestern part of the country. 
U.S.S.R. was to assume the overall direction Barite was concentrated by flotation at the | 

of the project, with some participation from Lengenfeld plant. Reportedly, a new flota- 
_ FRG, Japan, and the United Kingdom." tion method using new reagents was devel- 

Lead and Zinc.—The GDR relied totally oped for alluvial spar concentration. The 
on imports for its lead and zinc require- work was done by the Mining Academy of 

| ments. Mining ceased in about 1978 due to. Freiberg in Karl-Marx-Stad, in cooperation 

poor grade and ore depletion. The larger with the VEB Kombinat Kali at Sonderhau- 
refinery and two smelters were in Frei- gen. oO | 

berg, and they were managed by the VEB Clays (Kaolin).—Most of the GDR’s ka- | 
Buntmetall lead-zinc-silver complex. The olin deposits were in the southeastern part 
GDR’s lead and zinc metal production was of the country, between Leipzig and Dres- 
not reported, but the 1987 national econom- den. The largest deposits were at Brachwitz, 
ic plan listed 21,100 tons of zinc for the first Bortewitz, Caminau, Kemmlitz, Pommlitz, 
time in many years, without any further Querbitzsch, and Seilitz. VEB Vereinigte 
clarification. . | | Kemmlitzer Kaolinwerke, the major pro- 

Nickel.—Mining of low-grade ore contin- ducer, managed about 15 surface mines. 
ued at small quantities. All production was The ore grade continued to decline, re- 
from two small surface mines near St. quiring more overburden to be removed and 
Egidien in the southeast. Production statis- stacked, resulting in higher costs and less 
tics continued to be withheld. There were production. The kaolin was used primarily 
three operating smelters whose output was _ by the ceramics industry. 
based mostly on imported materials. Magnesium.—All of the GDR’s magne- 

Silver.—The mining of silver in the vicin- sium was produced from magnesium-rich 
ity of Freiberg was over 800 years old in brines as a byproduct of potash mining and 
1986.1? It started in the Old Elizabeth Mine processing. VEB Kombinat Kali managed 
in 1168 and by some accounts ceased in 1969 one plant at Sonderhausen and another at 
because of unprofitability..* In addition Teutschendal, at a combined approximate
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capacity of 30,000 tons per year.1¢ ing technology was inadequate for deeper 
' Potash.—Potash was one of the few com- mining and the quality of coal also decreas- 
modities that continued. its steady expan- ed, especially the salt content. The high 
sion. After the U.S.S.R. and Canada, the moisture content, at about 70%, may have 
GDR was the third largest producer, with caused a drop in lignite production during 
about 12% of world output. It was also the the severe 1986-87 winter because of freez- 
third largest exporter of the material, after ing conditions. The demand for energy was 
Canada and the U.S.S.R., and shipped about still rising and energy conservation meas- 
17% of world exports. Kali Bergbau han- ures were in effect to counteract the diffi- 
dled all foreign transactions for its parent Cult mining conditions and high cost. of 
company VEB Kombinat Kali. The Kombi- operations. Lignite reserves were estimated 
nat expanded its compaction and packing to last well into the next century, therefore 

plant in 1980, so that about’ 24% of its remaining the ere only dependable do- 

potash was exported in granular form. The M™é€Stic source of energy. — : 
port of Wismar on the Baltic Sea was the. Although exploration for natural gas con- 

main loading facility. Almost all of the tinued, this fuel constituted a small. per- 
potash produced was used as fertilizer by centage of the available energy. N uclear 

the domestic agriculture industry. Report- Power also was an insignificant contributor 
edly, Kalibetrieb Werra at Merkers improv- _ Oe epcity, yaa cons vel plant operating. 
ed its operation, which resulted in an addi- © continu rely on the U0. 
tional 20,000 tons of material. The improved for crude oil requirements. oo 

- method was a crystallization process that “, 7... tare ati ae 
: ° : e 9 f I . reused effluent, which contained potash  SEnih"u ‘as tetnmaten sf the lining 10 sony 

salts in solution from the operating potash Penne coordination, Bulgaria Cota: Coohonevcke aie 
plant. _ oo, , German Democratic Republic, Hungary, Mongolia, Po- 

Salt.—The production of marine salt has rand, Romania, the USSE., and Vietnam. Yugoslavia has 

remained more or less the same for the past ~ *The GDR mark (M) is not convertible, and the official 
10 years and was officially reported. The exchange rate cannot be used as a measure of relative 

- . -7-_,.- Value. Foreign trade figures, however, are denoted in 
mining of rock salt increased steadily , al- valuta marks (VM), which are convertible. The rate of 

though not significantly, and production waa oe teen Gn to US. dollars in 1987 was taken 
was not reported. Most of the rock salt came ‘Donovan, B. Honecker’s Policy of Small Steps. Radio 
from the Bernburg underground mine; Free Europe Research, RAO Background Report 23 (Ger- 

. ee man Democratic Republic). Feb. 17, 1988, p.2. . 
some of the salt was also extracted by "Neues Deutschland (Kast Berlin). Jan. 23-24, 1988, 
Solution mining from brines. Oo PYéStaatlichen Zentralverwalturg fur Statistik Statis 

tisches Jahrbuch 1987, der Deutschen Demokratischen 
MINERAL FUELS | Republik. Staateverlag Gast Berlin), 1987. | 

ork cited in footnote 5. 
. ° ° * , e . 8 : . 

Lignite continued to contribute signifi- jp eintechaht’ Neue Bertbenteshuik depo Nene 
cantly to the GDR’s economy, remaining its June 1987, p. 201. 
most important mining activity. The GDR _—, Neues o Noe oR oat Berlin). Nov. 30-Dec. 2, 1985. 
also maintained its role as the world’s izMetal Bulletin (London). Mar. 24, 1987, p. 19. n 

ionit ini ‘Arnold, W. 800 Jahre Bergstadt Freiberg. 
areest producer of eens. All dminn eof Bergbautechnik (Freiberg), No.7, daly 1986, pp. 247-251. 
y surface methods; underground mining 0 . 1 Kenlovaky, E. A (ed. ). Gornaya entaiklopediya (Mining 

anthracite ceased in 1978 because of com- Eneye opedia). Sovetskaya entsiklopediya (Moscow), 1986, 
plex geologic conditions. There were from 1éWork cited in footnote 13. 
35 to 40 open pit mines, ranging from 100 to ie Work cited in footnote 9. 
200 feet in depth. Two new surface mines Cone B 1987 pe ee Industry. Ind. Miner. 
were reportedly put on-stream in 1987. Min- 17Mining Journal (London). Nov. 13, 1987, pp. 391-392.
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Th ustry of th e Mineral Industry of the 
Fed ederal Republic of Germany 

By George A. Rabchevsky' Oo 

The Federal Republic of Germany’s (FRG) the highest employment costs in the world 
automobile industry suffered a sharp drop and the highest rate of taxation on corpo- 
in new car sales early in 1987, and the steel rate profits. Also, the unwillingness of 
industry faced further production cuts and workers to relocate or retrain contributed 

- plant closings because of poor export de- to the FRG’s high public relief and taxation : 
mand and strong competition. Because of programs. Throughout the country, union | 
impending production decreases, thousands workers from the North Rhine-Westphalia 
of steel workers were planned to be laid off and the Ruhr Valley areas staged demon- 
in North Rhine-Westphalia, causing work- strations and strikes to protest working 
ers’ strikes. The coal industry was also hard conditions. The number of strikers affected | 
hit by the appreciation of the deutsche included 2.5 million members of IG Metall, 
mark, forcing the Government to increase the metal workers’ union, out of a total of | 
subsidies and raise special coal taxes paid about 3.9 million metal workers in the 
by the electricity consumers. country. Workers’ demands included a re- 
~The FRG’s real economic growth in the duction of the 38-hour workweek to 36.5 

1980’s weakened considerably compared hours. A metal worker in the FRG spent | 
_ with the growth in the previous three dec- 1,669 working hours per year on the job, 
ades. The gross national product (GNP) at compared to Japan with 2,104 hours and the 
$1,125.1 billion? was third largest among United States with 1,920 hours. The metals 
the market economy countries, exceeded industry generated about 20% of the coun- 
only by the United States and Japan. In_try’s GNP. | 
1987, the GNP reportedly grew by only North Rhine-Westphalia was the most 
1.7% in real terms, compared with 2.5% in industrialized state in the country. The 
1986, and 2% in 1985. The weak U.S. dollar chemical industry was the largest industri- 
and bargain prices for oil and imported raw al sector, followed by machine tool and food 
materials partly contributed to the slow processing industries. The iron and steel 
growth of the economy. industry ranked fourth with a 1986 turn- 

The country’s general economic condi- over of $18.4 billion, followed by automo- 
tions declined, especially in the north, bile manufacturing and electroengineering. 
where restructuring and/or closure of steel Coal mining was in seventh place with a 
mills and mines resulted in decreased out- turnover of $14.9 billion. About 33% of the 
put and persistent unemployment, necessi- 500 largest companies in the FRG were in 
tating increasing subsidies to steel, coal- North Rhine-Westphalia. Ten firms in the 
mining, and shipbuilding industries. The State ranked among the FRG’s top 20 com- 
south, on the other hand, continued to panies. The Ruhr Valley area to its south, 
prosper, offering employment to displaced on the other hand, was an economically 
workers in the north. Although the unem-_ depressed region, with low employment as a 
ployment situation decreased slightly inthe result of the coal and steel industry crises. 
FRG in comparison with previous years,the Coal subsidies continued; only about 20% of 
total number of unemployed remained vir- FRG’s coal mines were competitive. 
tually unchanged at 2.23 million workers. A new law on venture-capital corpora- 
Moreover, the country’s private sector had tions, unternehmungs-beteiligungs-gesell- 
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schaften (UBGG), went into effect at the nies to take advantage of the new law were, 
beginning of 1987. UBGG was designed to reportedly, from the State of Bavaria in the 
provide an entry to the stock market for south, where the last operating iron ore : 
medium-size enterprises. The first compa- mine was shut down during the year. 

| a | PRODUCTION | 

The FRG has had a long history of mining means to apply high technology in metals — 
| and metals production, and it was relatively processing to stay competitive. For exam- 

well endowed with certain mineral re- ple, Vereinigte Deutsche Metallwerke AG 
sources. However, changing world trade (VDM), the wholly owned subsidiary of 
patterns and technologies altered tradi- Metallgesellschaft AG (MG), and Special 7 
tional smokestack industries, resulting in Metals Corp. (SMC), a subsidiary of Astro- _ 

_ declining production and mine closures. Tech International Inc. of the United . 
Instead, mining, minerals, and metals pro- States, agreed to cooperate in the European | 
duction industries have been largely re- and U.S. markets. VDM and SMC planned 
placed by the FRG’s technology-intensive to undertake joint research and develop- 
industries. Most major heavy industries, ment into various fields, such as special 
such as the steel and chemical industries, alloys or electronics applications.5 

' began in the late 1850’s and eventually The FRG planned to drill the deepest hole 
. transformed themselves into high-tech- in the world near Erbendorf in the Upper 

| _ nology manufacturers and materials proces- Palatinate, the State of Bavaria, as part of | 
_ sors. Total research and development ex- the International Lithosphere Program, at | 

penditures in 1987 amounted to about $35 a cost of $273 million. The 14-kilometer 
_ billion, or more than double the 1977 level. deep hole would provide more data on the 

| Research and development accounted for structure of the earth’s crust, the possibili- — 
2.5% of GNP, placing the FRG in second ties of harnessing geothermal heat, and | 
place behind Japan and ahead of the United exploration for mineral deposits such as oil, 

| States.? According to some analysts, many gas, and ores. The deepest borehole to date 
traditional metal markets were under at- is in the Kola Peninsula; it was drilled by | 
tack from industrial minerals such as plas- the Soviet Union to.a depth of 12.5 kilome- 
tics, ceramics, and silica and carbon fibers, ters. | | | 
and the FRG metals industry sought new | : 

Table 1.—Federal Republic of Germany: Production of mineral commodities? 

(Metric tons unless otherwise specified) 

| Commodity 1983 1984 1985 1986? 1987° 

METALS 
Aluminum: 

Bauxite, gross weight ________________ 359 343 275 410 400 
Alumina ————————-__- thousand tons__ 1,580 1,701 1,657 1,560 1,320 

“Primary .._____________do.___ 748 777 745 165 730 
Secondary: 

Alloyed ______________do____ 387 402 415 441 460 
Unalloyed ____________do____ 41 44 44 40 35 

Cadmium metal, smelter________________ 1,094 1,111 1,095 1,185 1,200 

"Mine output, Cu content ______________ 1,209 1,046 857 884 21,483 

Metal: . 
Smelter: 

‘Primary________-___________ 159,100 148,800 T152,400 161,900 161,000 
Secondary _________________ 94,500 76,700 94,600 76,700 76,500 

Total__________________ 258,600 225,500 247,000 238,600 237,500 

See footnotes at end of table.
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Table 1.—Federal Republic of Germany: Production of mineral commodities’ . | 
- —Continued — 

(Metric tons unless otherwise specified) 

Commodity - 1983 , 1984 1985, - 1986” 1987° 

METALS —Continued | 

Copper —Continued | 
Metal —Continued 

Refined including secondary: | | | 
Electrolytic... 2 ___ 332,846 297,854 ™330,034 - 839,052 7899,918 

'Fire-refined ~~. ~~ 22 ~~~_____ 87,928 . T81,144 784131 82,948 LL 

e Total_ ~~~ 420,774  ©378,998 T414,165 F €422,000 2399,918 
Gold: oe } | } | 

Mine output, Au content ____ troy ounces__ 1,900 1,500 1,200 1,200 850 . 
Metal including secondary _________do____ 350,000 350,000 350,000 350,000 350,000 

Iron and steel: . - | 
Iron ore and concentrate: 

Gross weight _______ thousand tons__ 976 977 1,084 17 2247 ~ 
Fe content... __________ do____ 279 - 293 309 212 - 268 

Metal: . . 
Pigiron _____.__________do____ 26,598 30,203 31,531 29,018 298,517 
Blast furnace ferromanganese, spiegel- 

eisen, ferrosilicon _____.——_do__..~ 174 309 205 256 260 
Ferroalloys, electric-furnace _ ___do____ 119 156 171 206 185 
Steel, crude ______________do____ 35,729 39,389 40,497 37,134 236,248 

Lead: ‘Semimanufactures_____...___do___._ 26,061 27,957 28,919 27,540 227,437 © 

Mine output, Pb content ______________ 23,528 20,998 20,496 16,736 918,344 

Metal: : ET 
Smelter: . 

Primary. ____~___~~ ~~ 116,216 102,289 109,674 111,092 7113,601 
Secondary ____.._____-_-__- 236,259 254,944 246,586 255,529 229,380 — 

Total _____-.----------- 352,475 —«- 357,283 356,260. 366,621 2342,981 

“Refined: OT , 
Primary... ~~~ 217,000 191,900 181,000 182,000 160,700 . 
Secondary __________.._____ 185,500 165,300 175,300 184,500 2182,300 

: Total__..______________ 352,500 357,200 356,800 366,600 7343,000 
Mercury (secondary only) ___ 7 6-pound flasks_ _ 2,005 __ _— oe 
Nickel metal including secondary® *_________ 1,200 ~ _ 1,000 700 oe ae 
Fiatinum®_ —----.-_________ troy ounces__ 2,450 2,000 2,200 1,800 2,000 

ver: . . 
Mine output, Ag content 

thousand troy ounces__ 1,167 1,225 1,090 884 21.736 
Metal including secondary® ____ ___do____ 18,600 21,500 20,500 20,000 22,000 

Tin metal including secondary®___._§________ 417 417 400 850 300 
inc: 
Mine output: | 

Zn content... ~~~ 113,500 113,100 117,600 103,706 7102,153 
' Zn content, recoverable _____._.._.____ 92,562 92,467 95,505 84,786 720,542 

Metal, unwrought, unalloyed: Te 
Primary __._~§_~§__~__~_~_________ 328,689 325,567 339,876 344,309 348,280 
Secondary ______.~~_~_________ 27,848 30,825 27,887 26,622 229,281 

Total _..~- ~~ 356,537 356,392 367,763 370,931 73T7,561 

INDUSTRIAL MINERALS 

Abrasives: Artificial corundum _____._______ 74,201 88,962 91,506 &92,000 90,000 
Barite _-_-2 2 LL 163,965 166,568 171,269 201,565 185,000 
Bromine_______________.__________ 3,136 3,306 3,077 ©2500 2,500 
Cement and clinker: 

Cement (excluding clinker) _ thousand tons__ 30,466 28,909 25,758 26,580 25,300 
Clinker ___________________do____ 102 742 599 599 870 

ie ire clay excluding klebsand ______do____ 5,792 °5,800 5,384 5,534 5,500 
Kaolin, marketable ________._.___do____ 407 360 410 512 500 
Bleaching — ooo 777777777778 --- 601 628 1,595 1,319 1,300 
Other (schieferton) ____________do____ 15 69 15 80 15 

Diatomite and similar earth, marketable ____ __ 44,195 49,009 48,427 49,432 49,000 
Feldspar, marketable __________________ 330,000 297,850 $22,000 ©305,000 300,000 

Fluorspar, marketable: Te 
Acid-grade®__. = 69,646 72,098 74,824 79,951 79,650 
Metallurgical-grade® ________________ 11,064 11,170 8,314 8,883 8,850 

Total __-__-_____ LL 80,707 83,268 83,138 88,834 88,500 

See footnotes at end of table.
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Table 1.—Federal Republic of Germany: Production of mineral commodities 
—Continued | 

(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986” 1987° 

INDUSTRIAL MINERALS —Continued 

Graphite: 
Crude _____~-~-_-----~~___~_-_--- 19,754 18,756 20,958 23,226 22,000 
Marketable* _____________________ 12,012 12,356 12,798 13,233 12,000 

- Gypsum and anhydrite, marketable 
thousand tons__ 1,721 2,485 2,262 2,367 1,900 

Lime (hydrated), quicklime, dead-burned 
dolomite ___________________do___~— 6,871 6,941 6,845 6,476 26,111 

Nitrogen: N content of ammonia ______do___— — 1,703 1,963 1,908 1,570 21,931 
Phosphates: Thomas slag-based fertilizer, _ : 

. P20s content. _.§___._________do____ 93 62 67 5A 50 
Pigments, mineral, natural _____________~_ 19,886 16,178 15,764 11,365 12,000 

Potash, K:0 equivalent: 
Crude, marketable_______ thousand tons__ 87 92 88 85 284 
Chemically processed ___________do___~ 2,332 2,558 2,495 2,076 22,115 

- . Total _-____________._~_do____ 2,419 2,645 2,53 2,161 22,199 
Pumice: 

_ Crude and washed___. __________do____ 645 1,013 690 612 2580 
Marketable ______.________--do____ 200 355 207 215 205 

Pyrites, marketable concentrate, gross weight a . . 
do____ 554 514 512 471 200 

Quartz, quartzite, glass sand: . 
Quartzite ____.-_________.--do___~_ 331 362 346 339 2290 
Quartzsand, ground____________do____ 337 316 304 317 2316 
Quartzsand, unground and glass sand . 

do_ _ __ 7,391 7,195 7,021 6,557 26,128 
Salt, marketable:. . 

Rock __ ~~ ~--__-________~-do____ 6,265 7,110 9,654 9,115 - 9,200 
Marine and other —_._ .._______do____ 4,603 5,102 3,426 3,987 4,000 

Sodium compounds: . oe 
Carbonate_____-____-._-_---do____ 1,218 1,364 1,412 1,442 21,448 
Sulfate, synthetic __________.~_do____ 125 128 139 163 165 

Stone, sand and gravel: 
Dimension stone® __thousand cubic meters__ 237 291 254 257 2264 
Limestone, industrial _____ thousand tons__ 44,371 43,505 40,403 40,267 241,059 
Crushed and broken stone ___ —___—do____ 91,445 97,489 94,072 101,189 799,755 
Slate _____.....-..-______-do____ 62 23 28 “25 222 
Basalt lava and lavasand ______—_do____ 6,350 7,482 7,544 7,657 7,600 

Calcite. _._______________..do___~_ 4 3 2 _- _— 
Grinding stone® _______-_ _ cubic meters__ - 40 42 40 40 45 
Sand and gravel _______ _ thousand tons__ 146,414 143,278 131,014 142,555 2137,050 | 

Sulfur, byproduct: 
Of metallurgy®____§________.___do____ 400 350 320 300 300 
Of natural gas ___.__._________-—do____ 632 851 964 998 1,030 
Of petroleum® _______________do____ 195 190 200 190 210 
Unspecified® __.______________do____ 95 90 85 85 85 

Total _._ ee dol 1,322 1,481 1,569 1,573 1,625 
Talc including talc schist__ __._.___._.-do___~_ 14 17 21 22 21 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black ________.___---------~_~- 362,125 382,420 387,134 383,666 2361,982 

Coal: 
Anthracite and bituminous — thousand tons_ — 82,202 79,426 82,396 80,801 276,300 
Lignite._.__._.______________-do____ 124,281 126,739 120,667 114,310 2108,799 

Total _._______________-do____ 206,483 206,165 203,063 195,111 185,099 
Coke, metallurgical ___________.--do____ 22,427 20,586 22,331 22,254 219.674 
Fuel briquets: 

Of anthracite and bituminous coal _ __do____ 1,244 1,487 1,511 1,199 21,001 
G Of lignite ____._____________do____ 3,568 3,818 4,068 3,630 23,188 

as: 
Manufactured (excluding that from petroleum 

refineries):® 
Blast furnace ___~_~ million cubic feet__ 145,917 174,345 176,641 159,795 2454,145 
Coke oven ______________-_do___~_ 185,858 174,345 187,588 190,025 2166,788 

P Natural, gross ______________ do____ 622,339 563,258 510,605 489,629 2560,468 
eat: 
Agricultural use _________ thousand tons_ — 1,868 1,429 1,516 2,017 22,002 
Fuel use ___________-_--_-_-do____ 259 277 284 246 29240 

See footnotes at end of table.
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Table 1.—Federal Republic of Germany: Production of mineral commodities’ 
“ —Continued | 

(Metric tons unless otherwise specified) 

Commodity 1988 = 1984 1985 1986” 1987° 

MINERAL FUELS AND RELATED MATERIALS : | 
—Continued 

Petroleum: | . 
Crude __.__~ thousand 42-gallon barrels__ 29,730 29,289 29,650 29,015 297,447 

Refinery products: . 
Gasoline, motor_____________do____ 170,885 170,629 T173,293 166,054 2160,072 
Jet fuel (including aviation gasoline) 

, do____ 11,231 13,318 18,797 14,140 214,774 | 
Kerosene________________do____ 356 295 ™364 543 2550 

| Distillate fuel oil _________--do____ 252,029  —- 260,018 256,691 259,668 2242,517 
Residual fuel oil ___________do____ 104,649 92,701 69,117 65,468 258,355 
Lubricants__________-----do____ 8,687 11,205 10,656 9,988 79,961 
Liquefied petroleum gas_____—_—do_~_-— 23,942 24,511 25,462 ' 28,270 224,963 
Bitumen _________ do 19,460. 18,514 17,076 16,915 216,259 
Unspecified ______.__.__._.-_do___-_ 45,809 42,665 752,299 46,576 4,904 - 
Refinery fuel and losses-------do---- 50,169 48,769 46,557 46,403 745,682 

- Total _--_____________do____ 687,217 682,625 665,312 649,025 622,037 

“Estimated. Preliminary. "Revised. | 
1 Table includes data available through June 1988. 

.  *Reported figure. : 
$Primary nickel and nickel contained in ferronickel, Monel metal, and nickel oxide directly used by the steel industry. 
“Includes imported stock. | 
5Incomplete data. : . oe 
SOther types of manufactured gas may be produced but production data are not reported, and available information is 

- inadequate to make reliable estimates. Estimates presented in previous editions of this yearbook are considered 
unreliable. | 

TRADE | . | | 

| FRG’s foreign-trade balance declined 1976. The Government explained the trend : 
slightly, with imports rising while exports by saying that only through increasing 
decreased because of low external demand. internationalization of its business can 
Nevertheless, FRG exported approximately export-intensive firms hope to maintain and 

" one-third of its GNP, a share much higher strengthen their market position. MG, a 
than that of Japan or the United States. multifaceted mining and metals processing 
Exports in 1986, in terms of value, were the company, with international interests and 
largest in the world, and most likely re- one of the country’s largest corporations, 
mained so in 1987. FRG’s share of world concentrated all of its international mining 
trade in 1986 was about 11.3%, followed by operations in a Toronto-based subsidiary, 
the United States with 10.1%, and Japan,in Metall Mining Corp. Ltd. (MMC). MMC filed 
third place, at 9.8%. However, only about a prospectus for a share issue to be made 
8.5% of FRG exports consisted of nonmanu- both in Canada and internationally. The 
factured goods, such as food products, semi- mew company was to acquire MG’s interna- 
manufactures, and raw materials. Over one- tional mining interests in Teck Cominco in 
half of FRG’s 1986 exports were to its 11 Canada and in MIM Holdings Ltd. in Aus- 
trading partners in the European Economic tralia, as well as joint-venture participa- 
Community (EEC), France being its largest tions in Australia, Canada, Papua New 
importer. Exports to the United States Guinea, and Turkey. MMC was expected to 
amounted to 10.5% of the total. expand these interests. MG’s action was 

Direct foreign investment by the FRG part of a reorganization of all of its major 
had gradually increased from 1977 to 1987. mining activities. Its existing wholly owned 
In 1986, 30% of all direct foreign invest- subsidiary in Canada, Metallgesellischaft 
ments were made in the United States, Canada Investments Ltd. (MCD, was incor- 
representing an eightfold increase since porated into the new MMC.
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. “ . able 2.—Federal Republic of Germany: Exports of mineral commodities! : | 

(Metric tons unless otherwise specified) . 

Destinations, 1986 

Commodity 1985 19867 “Wouaq 
a | United | _ Other (principal) 

METALS 

Alkali and alkaline-earth metals: 
Alkaline-earth metals ______.____ 82 161 1 France 80; Belgium-Luxembourg 58; 

Netherlands 10. 

Ore and concentrate... -__.______ 42,212 25,144 _-  Belgium-Luxembourg 6,934; France 
os . 6,492; Austria 4,377. 
Oxides and hydroxides _________ 668,347 496,518 17,805 Austria 108,637 ; Canada 70,573; Italy 

‘ Ash and residue containing aluminum 13,061 21,313 -— Finland 4,803; Netherlands 4,611; 
- France 4,590. . 

Metal including alloys: . " . - oo 
. Serap —_-___ 89,691 — 104,453 _- Italy 41,253; Netherlands 24,844; 

| - Belgium-Luxembourg 14,985. 
Unwrought____~__ 2 _____ 281,694 300,882 890 France ‘ 4,714; Italy 51,197; Austria 

- -. Semimanufactures _________ 551,623 545,672 28,865 France 83,479; United Kingdom 
. 78,989; Italy 54,927. 

Antimony: SS 
. Oxides .._-- -__ LLC; 592 747 90 Switzerland 134; Belgium-Lux- 

ae embourg 88. 
Metal including alloys, allforms —__ 104 53 6) Spain 19; Austria 12; United King- 

om 6. . Se 
Arsenic: Oxides and acids. __-§______ 367 219. (°°) United Kingdom 81; Italy 70; Yugo- 

Oe . - . glavia43.. | 

"Oxides and hydroxides _________ (°) () NA NA. . 
Metal including alloys, all forms ___ (°) ) (®) Mainly to France. 

Bismuth: Metal including alloys, all . oe 
forms _.____~~~~_~__~_~ 251 77 2 ~ United Kingdom 33; Italy 10. 

Oxides and hydroxides _________ 38 15 NA _ NA. . 
Metal including alloys, allforms —__ 296 438 NA NA. 

Cesium and rubidium: Metal including 
alloys, all forms ___.~_--_______ (°) ) ~- Mainly to Singapore. . 

Chromium: . 
Ore and concentrate ___________ 8,909 12,061 _- France 3,904; Austria 1,983; Denmark 

- Metal including alloys, all forms —__ 126 133 20 United Kingdom 40; Belgium-  — 
Luxembourg 13. . 

Cobalt: - 
Oxides and hydroxides _________ 87 mayi NA _seItaly 21; Spain 13; Netherlands 10. _ 
Metal including alloys, allforms —__— 913 1,589 3 Tay 108; France 82; unspecified . 

Columbium and tantalum: . . 
Ore and concentrate __—_—~§______ 1,895 «Ba NA NA. 
Ash and residue containing colum- 

-bium or tantalum ___________ 2 327 268 Netherlands 56; Austria 3. 
Metal including alloys, all forms: . 

Columbium (niobium) _______ 82 83 ~ ) Japan 2; France 1; unspecified 76. 
. Tantalum _ ~~ 118 92 (°) India 2; Japan 2; unspecified 87. 

Copper: 
and concentrate___________ 47 -- 

. Matte and speiss including cement . 
copper ______________--__ . 627 828 -_- Canada 481; Netherlands 326; Spain 

Oxides and hydroxides _________ 2,379 2,317 55 United Kingdom 397; Denmark 308; 
pain 224. 

Sulfate. ~_________ 1,533 1,945 NA NA. 
Ash and residue containing copper _ _ 17,713 15,909 5 Austria 5,722; India 4,598; Belgium- 

Luxembourg 2,832. 
_ Metal including alloys: 

Scrap ~-_______________ 17,294 70,084 168 Netherlands 20,200; Italy 20,091; 
Belgium-Luxembourg 9,505. 

Unwrought______________ 105,582 68,561 231 France 14,526; United Kingdom 
10,962; Sweden 9,416. 

Semimanufactures _________ 475,007 470,822 45,329 France 60,398; Italy 54,731. 
Gallium: Metal including alloys, all forms 9 9 2 Japan 3; Switzerland 2. 
Germanium: Metal including alloys, all 

forms -___________________ 1 1 (7) Mainly to Japan. 
Gold: 

Ash and residue containing gold 
value, thousands_ _ $1,592 $1,494 __ United Kingdom $954; Netherlands 

Waste and sweepings _____do____ $9,390 $1,087 $86 United Kingdom $382; Switzerland 
$268; Belgium-Luxembourg $238. 

Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces__ 1,496 2,109 555 Switzerland 640; United Kingdom 
1. 

Hafnium: Metal including alloys, all 
forms -___________________ (°) 2) _~ All to Japan. 

See footnotes at end of table.
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued | 
(Metric tons unless otherwise specified) : | 

OO  eetinations, 1986. 
Commodit 1985 1986? : ~ 

y | United Other (principal) 

METALS —Continued | | 

Iron and steel: | 
Iron ore and concentrate: 

Excluding roasted pyrite______ 2,516 4,591 _— France 1,824; Austria 1,210; Nether- 
an . 

Pyrite, roasted. _____§__.___ 16,930 16,581 ——  Belgium-Luxembourg 14,506; France 
; 1,956; Austria 98. 

Metal: 
Scrap ____-—~ thousand tons__— 3,632 3,418 (3) Italy 1,704; Belgium-Luxembourg 

610; Netherlands 388. 
Pig iron, cast iron, related mate- . 

rials_ ~~ ~~~ 722,367 527,598 574 France 320,803; Italy 67,552; Nether- 
lands 46,392. 

Ferroalloys: 
Ferrochromium __———___ 58,445 39,627 6,141 France 14,272; India 2,709. — 
Ferromanganese_—_ _ —— —— 65,808 68,851 22,781 France 10,367; Belgium-Luxembourg 

Ferromolybdenum____—__ 503 345 —_ Belgium Luxembourg 106; Sweden | 
; Netherlands 50. _ 

. Ferronickel____.. ~~ _ 2,023 7 97 -_— Sweden 522; France 132; Netherlands . 

| Ferrosilicochromium _____ 3,021 5,056 __  Belgium-Luxembourg 2,007; Italy 
1,898; France 500. 

Ferrosilicomanganese ___-_ 3,682 4,002 _- Belgium-Luxembourg 905; Switzer- _ 
land 800; Netherlands 718. 

Ferrosilicon. .~._____._~ 69,445 65,549 695 Italy 13,280; France 11,149; Belgium- 
Luxembourg 8,468. 

Silicon metal _________- 9,606 7,820 488 Ttaly 1,808; Austria 1,706; France 

Unspecified_______--~- 14,046 13,721 71 Italy 692; Sweden 480; unspecified 

| Steel, primary forms or / : . 
thousand tons_ _— 5,207 4,182 52 France 471; Italy 454. 

Semimanufactures: | : 
Bars, rods, angles, shapes, . 
sections_______do____ 3,336 2,905 188 France 620; Netherlands 478; . 

. Belgium-Luxembourg 214. 
Universals, plates, sheets 

- do_ __. 5,997 5,443 736 U.S.S.R. 809; France 481. 
Hoop and strip _ — _ _do_ __— 1,382 1,305 43 France 187; Netherlands 154; Swit- 

zerland 138. 
Rails and accessories © 

do_ ___ 259 172 25 _—s Italy 46; Netherlands 23. 
Wire __________do____ 322 301 23 France 63; Netherlands 50; Belgium- 

Tubes fi Luxembourg 39. . 
, pipes, fittings 

do____ 4,371 3,816 153 U.S.S.R. 1,326; China 363; Nether- 
Castings i fore: h lands 357. 

and forgings, roug: 
do. ___ 159 147 qT France 20; Belgium-Luxembourg 19; 

Austria 17. 
Lead: 

Ore and concentrate __________ — 9,991 9,822 — France 2794 Netherlands 25; United 
Kingdom 2. 

Oxides ________~_.. 2 ______ 9,656 19,050 NA Netherlands 4,790; Sweden 2,835; 
Belgium-Luxembourg 2,811. 

Ash and residue containing lead_ _ _ _ 18,987 11,1938 NA Belgium-Luxembourg 4,931; United 
fu om 3,935; France 1,460. 

Metal including alloys: 
Scrap _.___-_-...-___-. 14,558 11,496 _- Netherlands 10,516; Austria 389; Ita- 

Unwrought______________ 106,992 95,676 98 Italy 80,897; Austria 16,027; Denmark 

Semimanufactures _________ 16,888 17,104 180 Denmark 4,527; Switzerland 1,433; 
unspecified 3,629. 

mar ete d hydroxid 761 694 Ital 175; United Kingd 35 ides and hydroxides ____.._.___ -- ; Uni ingdom 135; 
Netherlands 133. 

Metal including alloys, allforms ___— 71 54 ) Switzerland 36; Japan 7; France 4. 
Magnesium: Metal including alloys: 
pe 1,665 1,370 429 Netherlands 368; Italy 264. 

Unwrought ______~_________ 504 227 -— France 95; Belgium-Luxembourg 60; 
Austria 28. 

Semimanufactures_______._- — 1,296 1,071 2 Belgium-Luxembourg 341; France 90; 
etherlands 87. 

See footnotes at end of table.
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 
oo , Bo (Metric tons unless otherwise specified) 

Commodity 1985 1986? ; .. 
. Bnited Other (principal) a 

_ METALS —Continued 

Manganese: 
Ore and concentrate, metallurgical- 
grade... 1,144 1,000 23 Yugoslavia 466; France 253; Nether- . 

an . 
Oxides - ~~~ 972 808 NA _ Belgium-Luxembourg 448; Italy 88; 

So , Yugoslavia 69. 
Metal including alloys, all forms ___ 118 193 5 Belgium-Luxembourg 59; United 

. ingdom 43; Yugoslavia 21. 
Mercury ny Soon 76-pound flasks_ _ 4,350 3,239 NA Italy 592; France 403; Venezuela 174. 

0. num: ; 
Ore and concentrate___________ 3,526 © 4,045 20 Netherlands 1,721; Austria 1,712; 

Belgium-Luxembourg 443. 
Oxides and hydroxides _________ NA 1,191 94 Austria 794; Sweden 91. 
Metal including alloys: © - 

Unwrought and scrap _______ 603 598 NA NA. . 
‘Semimanufactures _________ 46 38 (*) Brazil 12; Austria 7; Spain 3. 

Nickel: 
Ore and concentrate___.________ 1 _- 
Matte and speiss _.___________ 1,491 1,727 __ Belgium Luxembourg 1,273; Spain 

182; Netherlands 159. 
Oxides and hydroxides _________ 58 98 _— Yugoslavia 48; Belgium-Luxembourg. 

18; Austria 12. 
Ash and residue containing nickel __ 4,363 2,622 _- Austria 1,070; Belgium-Luxembourg 

623; Netherlands 604. 
Metal including alloys: 

Scrap... _________ 10,032 5,668 372 Sweden 4,245; Netherlands 573. 
. Unwrought. _____________ 6,630 6,193 () France 3,746; Netherlands 973; 

. | Belgium-Luxembourg 377. | 
Semimanufactures _________ 14,099 12,294 3,535 France 1,362; Italy 936. 

Platinum-group metals: 
Ash and residue containing platinum - 

value, thousands. _ $623 $68 NA _ Belgium-Luxembourg $56. 
Waste and sweepings _____do____ $1,368 $2,501 ~~ United Kingdom $1,518; Spain $516; 

Netherlands $280. 
Metals including alloys, unwrought 

and partly wrought: 
Palladium _ —__—troy ounces__ 187,215 156,843 22,570 United King dom 40,703; Switzerland 

Platinum _________do____ 278,148 260,423 25,751 Switzerland 00,215; United King- 
om 21,033. 

. ' Unspecified ______._do____ 161,672 127,860 16,272 Japan 26,760; Netherlands 20,009. 
- Rare-earth metals including alloys, all 
' forms ~~~ 34 18 4 Japan 3; Italy 2. 
Rhenium: Metal including alloys, all 

forms ______~~_____________ (°) (°) _- Mainly to Yugoslavia. 
Silver:. — 

Ash and residue containing ing silver 
value, thousands. _ $845 $1,633 NA United Kingdom $989; Belgium- 

sogmbourg $457; N etherlands 

Waste and sweepings _____do____ $1,805 $2,165 $125 —Belgium-Luxembourg $1,207; Nether- 
lands $278; United Kingdom $222. 

Metal including alloys, unwrought 
and partly wrought 

'- thousand troy ounces_ _ 47,772 31,158 726 Austria 3,118; Italy 2,997; Sweden 

Tellurium, elemental and arsenic_____ 17 16 4 Austria 5; United Kingdom 4. 
Ore and concentrate___________ 110 188 __ Netherlands 80; Mexico 58. 

' Ash and residue containing tin ____ 2,306 2,381 140 United Kingdom 1,992; Belgium- 
Luxembourg 189. 

Metal including alloys: 
Scrap ___-______________ 87 123 ~- Netherlands 83; Belgium- 

so Luxembourg 22; United Kingdom 

Unwrought______________ 3,788 3,468 503 United Kingdom 518; Netherlands 
_ Semimanufactures_________ 1,519 1,276 6 Austria 191; Switzerland 147; 

unspecified 431. 
Titaniun: 

. Ore and concentrate___________ 15,076 5,064 2 Hungary 3,471; Bulgaria 398; France 

Oxides. 71,021 56,106 15,398 Taiwan 5,079; Italy 4,124; Canada 

See footnotes at end of table.
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Table 2.—Federal Republic of Germany: Exports of mineral commodities: —Continued 

. (Metric tons unless otherwise specified) ' 

Destinations, 1986 
Commodi 1985 1986? : rr 

¥ United Other (principal) 

METALS —Continued . 

Titanium —Continued 

Metal including alloys: So 
Scrap _____---_-_-__---~ 811 644 80 United Kingdom 378; France 81. 
Unwrought__ ~~. - 56 50 17° = Netherlands 15; Italy 5. 
Semimanufactures _________ 1,003 558 15 France 112; United Kingdom 65; Italy 

Tungsten: 
| | 

Ore and concentrate ___________ 2 _— 
Oxides and hydroxides eee NA 192 3 Austria 101; Japan 26; Romania 20. 
Ash and residue containing tungsten — 251 146 _. Austria 124; Netherlands 17; 

Belgium-Luxembourg 5. 
Metal including alloys: 

Scrap _.___ ~~~ _--- 542 716 10 Austria 311; Sweden 279; Belgium- 
Luxembourg 45. 

Unwrought___.________--_ 581 376 NA NA. 
Semimanufactures _________ 199 150 4 Austria 16; Italy 15; France 14. 

Uranium and thorium: . 
Ore and concentrate __ __________ ® - 3,397 __ All to Czechoslovakia. 
Oxides and other compounds_ _ _ _ _ — 833 382 _— France 363; Belgium-Luxembourg 19. 
Metal including alloys, all forms: 

Uranium __—~—~_______~---~ 2 8 ~—  Canada4;Italy4. 
Thorium _______.-~_____ (°) (3) _. All to Greece. 

Vanadium: 
Oxides and hydroxides _.—______ NA 700 NA NA. 

- Ash and residue containing vanadium 4,296 2,735 _—  Belgium-Luxembourg 2,475; Italy 
: . 199; United Kingdom 36. 

Metal including alloys: 
Scrap _.____--------~-~-~ _- @) . —  AlltoJapan. 
Unwrought___~___-____-_- 393 209 (®) United Kingdom 109; Japan 61; 

France 36. 
Semimanufactures _________ e) - (3) _— All to Bulgaria. 

Zinc: 
Ore and concentrate ___________ 203,876 96,609 _- Netherlands 32,992; Belgium- | 

Luxembourg 29,020; France 26,563. 
Oxides ________.-~__---- 17,128 22,794 NA NA. 
Blue powder____.____.__-_~_ 8,050 6,929 NA Netherlands 1,335; Switzerland 1,061; 

United Kingdom 1,003. 
Matte_________________--_ 12,657 6,994 _— Italy 2,798; Netherlands 2,324; 

Belgium-Luxembourg 555. 
Ash and residue containing zinc— _ — — 81,577 717,492 _- Sweden 31,617; Belgium-Luxembourg 

. 16,685; United Kingdom 8,658. 
Metal including alloys: 

Scrap ____.~_~____-_--_- 16,181 18,328 _. Netherlands 6,826; Italy 2,115; 
unspecified 6,872. 

Unwrought_____________~_ 133,156 102,202 =: 1,001 Italy 27,158; France 21,172; Belgium- 
Luxembourg 11,124. 

Semimanufactures _______—~ 22,511 21,060 NA NA. 
Zirconium: 

Ore and concentrate __________- 15,051 15,621 -~— Poland 2,542; France 2,500; 
Czechoslovakia 1,908. 

Metal including alloys: 
Scrap _. ~~~ 42 82 19 France 35; United Kingdom 22. 
Unwrought_—........_---~ 25 16 1 Netherlands 4; Sweden 4; United 

Kingdom 2. 
Semimanufactures ________ — 21 6 () Austria 2; Switzerland 2; France 1. 

Other: . 
Ores and concentrates ________~— AT _— 
Oxides and hydroxides _________ 6,801 710 3 Italy 250; Czechoslovakia 107; Spain 

Ashes and residues_ __________— 147,027 122,343 119 oe TOR, Nowe aoe 63,169; France 
52,698; Netherlands 4,131. 

Base metals including alloys, all forms 19,993 246 10 Romania 92; Belgium-Luxembourg 
40; United Kingdom 34. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete _.- 364,412 303,545 73 Netherlands 281,508; Switzerland 
9,199; Belgium-Luxembourg 9,018. 

Artificial: 
Corundum _____~_-______ 58,757 54,996 3,253 Italy 7,861; France 5,634; United 

Kingdom 5,438. 
Silicon carbide_ ___________ 33,373 27,074 NA _ NA. 

See footnotes at end of table.
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Table 2.—-Federal Republic of Germany: Exports of mineral commodities! —Continued 

, (Metric tons unless otherwise specified) | 

Commodi 1985 1986? : " 
7 vy United Other (principal) 

INDUSTRIAL MINERALS —Continued a | | 
. Abrasives, n.e.s. Continued | | . | 

Dust and powder of precious and semi- 
precious stones including diamond 

_ kilograms_ _ 1,944 8,094 156 Switzerland 2,536; France 1,371; 
Greece 1,326... 

Grinding and polishing wheels and 
_ gtonmes . 2 17,334 17,3898 1,387. France 2,151; Netherlands 1,478; | 

oo United Kingdom 1,242. 
Asbestos, crude -__ ~~... ____ 3,065 TTT NA NA. 
Barite and witherite._.._._....__- 55,988 38,822 311 France 10,742; Belgium-Luxembourg 

. . 7,171; Sweden 6,243. 
Boron materials: 

Crude natural borates_—_ ~~ 5,895 2,201 _- Sweden 2,016; Yugoslavia 70; . 
| . _ _ Belgium-Luxembourg 82. | 

Elemental _.__-.._...._____- 11 11 5 ‘France 3; Sweden 1. . . 
- Oxides and acids _. ....~~______ . 794 564 NA = Czechslovakia 91; Yugoslavia 65; . 

Colombia 42. 
Bromine _-__________~--_~---_- . 6. 3 (*) Republic of South Africa 1. 7 
Cement____...... thousand tons__— 2,189 2,079 1 Netherlands 1,580; Belgium- _ 

: ; Luxembourg 111; Nigeria 99. 
Chalk. 88,270 81,843 65 Finland 44,940; Netherlands 15,086; 

Sweden 9,971. 
Clays, crude: — 

. ‘Bentonite ________________ - $4,444 32,943 © 19 Belgium-Luxembourg 8,442; France — 
| . - 7122; Austria 5,933. 

Ceramic ~~ 1,170,660 1,294,775 NA Italy 795,660; France 177,009; Nether- 
. . lands 158,993, _ 

i Chamotte earth... ....._____- 27,540 29,364 -- Netherlands 12,865; Austria 3,903; . 
¥ 3,605. 

_ Fire clay__~______..._____ 183,388 154,576 NA Netherlands 89,562; Italy 22,239; Aus- 

Fuller’searth__..___._--_._-__ 4,118 8867 __ France 1,183; Belgium-Luxembourg 
oo 694; United Kingdom 194. 
Kaolin _________---------- 104,302 117,176 72 Italy 20 488; Austria 18,085; Switzer- 

Unspecified _.._._...____.--._ "258,082. 499,548 +=» NA __ Netherlands 385,785; Belgium = 
= . | Luxembourg 106,522; ce . 

Cryolite and chiolite --——--------- 298 182 __ Italy 174; Denmark 4; Greece 3. 
Diamond: 

Gem, not set or strung____ carats. — 127,319 174,279 5,961 Belgium-Luxembourg 54,085; United 
| . Ki a om 30,328; Switzerland 

Industrial stones ___ _____do____ 452,387 286,027 55,168 _Ireland 75,516; Switzerland 23,729. 
Diatomite and other infusorial earth _ _ _ 1,510 1,247 7 France 304; Belgium-Luxembourg 

. 171; Austria 148. 
Feldspar, fluorspar, related materials: 

Feldspar ___._________.___ 20,313 26,313 33 France 13,206; Netherlands 5,404; 
Belgium-Luxembourg 3,679. 

Fluorspar _________--_-_--- 15,833 13,100 23 Austria 6,676; France 3,585; Belgium- 
Luxembourg 698. 

Unspecified ______.._._____- 1,190 644 14 ~—Belgium-Luxembourg 476; Nether- 
lands 96; Austria 26. 

Fertilizer materials: 
| Crude, nes ~~ 110,774 107,895 _-— Netherlands 91,603; Switzerland 

4,164; Italy 2,954. 
Manufactured: . 

Ammonia___— thousand tons_ — 334 202 NA Denmark 110; Norway 18; Sweden 14. 
-  Nitrogenous ___.____do____ 1,541 1,450 2 Belgium-Luxembourg 418; Nether- 

lands 267; France 133. 
Phosphatic_._ __ _____do___— 114 86 -_- Netherlands 33; Austria 26; France 

Potassic___________do____ 2,388 2,177 58  Belgium-Luxembourg 503; India 260; 
Ireland 145. 

Unspecified and mixed__do_ _ _— 862 960 ) Belgium Luxembourg 317; France 97; 
y 89. 

Graphite, natural __-____________ 11,522 9,130 511 Htaly 1,675; Spain 932; Austria 741. 
Gypsum and plaster _____________ 274,615 279,902 _. Netherlands 85,369; Belgium- 

Luxembourg 50,937; Switzerland 

Iodine _-___________________ 64 47 (3) United Kingdom 8; Denmark 7; Italy 

See footnotes at end of table.
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Table 2.—Federal Republic of Germany: Exports of mineral commodities: —Continued: 

(Metric tons unless otherwise specified) 

- Destinations, 1986 

ce ~ Commodi : 1985 19867. : oo 
“oy : hited Other (principal) 

INDUSTRIAL MINERALS —Continued | a 

Kyanite and related materials ___ _ __ 8,018 7,470 393 Austria 1,327; France 1,307; United 
_. Kingdom 890... sy Se 

Lime _________~~ 421,442 459,687 -— Netherlands 283,829; France 66,675; 
a. oo Switzerland 42,914. 

Magnesium compounds: -—__ , 
Magnesite, crude. _~§_________ _ 24 22 _- Belgium-Luxembourg 15; Australia 5; 

France 1. 
Oxides and hydroxides ___.._____ 30,271 39,694 387 France ap.ee ; Italy 2,763; Nether- 

ands 2,483. oa, . 
Other_______~-_~-u ~~~ 444,732 871,813 15,3815 France 85,122; Norway 42,337; 

Mi oo, —_ Belgium-Luxembourg 34,228. 
ca: : : woot an 

Crude including splittings and waste — 1,447 1,365 34 N etherlands 325; Spain 206; Yugo- 
slavia 135. 

Worked including agglomerated split- . : . a 
tings _. ~~~ 220 283 3 Italy 68; United Kingdom 46; Hong 

. ong 41. 
Phosphates, crude _______.._____ 9,824 2,482 _— Switzerland 1,727; Belgium- Loe 

Oo -_Luxembourg 390; Netherlands 304. ... | 
Phosphorus, elemental ____.._____ 2,299 NA 
Pigments, mineral: _ . : 

Natural, crude _._ 4 1,598 1,158 506 Switzerland 503; France 64. 
Iron oxides and hydroxides, processed - 166,495 143,698 NA NA... _ oO, 

Potassium salts, crude. wee 50,006 43,401 LL Belgium-Luxembourg 20,936; United 
oo . oe Kingdom 17,780; Netherlands 

Precious and semiprecious stones other . 
than diamond: — a | . 
Natural __-_.___ ~~ . 338 302 18 China 88; Hong Kong 47; India 37. 

7 _ Synthetic .__.-_____.-___ = 20 45 38 Japan 14; Switzerland 9; Italy 3. _ 
Pyrite, unroasted — — ssaae TTT 1,217 1,290 NA NA. 
Quartz crystal, piezoelectric : mo, 

So oO kilograms - 183 147 NA France 30. 
Salt and brine. ____~_ thousand tons__ 2,360 2,291 . (@) Belgium-Luxembourg 1,405; Sweden 

. . 333; United Kingdom 120. 
Sodium compounds, n.e.s.: - / . oo = 
Carbonate, manufactured__—______ 407,343 432,075 28 Belgium-Luxembourg 231,474; - 

. Netherlands 48,131; Sweden 25,752. 
Sulfate, manufactured ______—__ 73,104 74,306 NA Italy 19,971; Netherlands 16,387; __. 

Switzerland 10,015. Cet 
Stone, sand and gravel: : OC 

Dimension stone: 
Crude and partly worked 

thousand tons__ __ 691 637 ) Netherlands 533; Switzerland 60; Ita- 

Worked __________—do____ 4} 46 1 ~~ Austria 10; Belgium-Luxembourg 8; 
Switzerland 8. _ 

_ Dolomite, chiefly refractory-grade ce 
. do____ 112 103 3) Netherlands 29; Belgium-Luxem- 

. bourg 24; France 13. 
Gravel and crushed rock ___—do_— —_ 8,965 11,269 8) Netherlands 8,820; Switzerland 1,412; 

Belgium-Luxembourg 654. 
Limestone other than dimension 

. do____ 86 86 (5) Netherlands 74; Belgium- 
, Luxembourg 8; Switzerland 2. 

Quartz and quartzite_____—do____ 90 56 (8) Austria 14; Belgium-Luxembourg 10; 
y 9. | 

Sand other than metal-bearing a . 
do. ___ 6,358 7,503 (°) Netherlands 5,362; Belgium- 

Luxembourg 1,231; Switzerland 

Sulfur: 
Elemental: - . 

Crude including native and 
byproduct _._______.-_- 671,952 686,040 22 Netherlands 297,992; Switzerland 

45,593; Denmark 42,842. 
Colloidal, precipitated, sublimed — 502 361 NA Belgium-Luxembourg 217; France 38. 

Dioxide____§_________-_-_---- 27,899 22,373 _— Austria 10,303; Netherlands 6,653; . 
Belgium-Luxembourg 3,057. 

Sulfuric acid. _____._....____ _ 660,988 732,863 55,955 Netherlands 231,435; Belgium. 
Luxembourg 208,042; United King- 
dom 117,753. 

Talc, steatite, soapstone, pyrophyllite —_ 8,534 7,397 5 Netherlands 4,387; Yugoslavia 1,126; 
Switzerland 388. 

See footnotes at end of table.
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 
pe 

Destinations, 1986 

Commodity _ . 1985 1986? ; _ 
| | United Other (principal) | 

INDUSTRIAL MINERALS —Continued . 

Vermiculite, perlite, chlorite. _______ 6,885 7,318 35 Belgium-Luxembourg 4,210; Nether- 
. lands 1,685; Switzerland 801. 

Other: 
Crude________~— thousand tons__ 2,115 2,189 ®) Netherlands 1,600; Belgium- . 

Luxembourg 310; France 150. 
Slag and dross, not metal-bearing 

. do_ _—— 3,593 4,038 12 Netherlands 2,904; France 915; 
=. Belgium-Luxembourg 79. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _______ 6,228 5,431 -- Austria 2,269; Belgium-Luxembourg 
. 1,592; Sweden 593. 

Carbon: 
- Carbon black ___~____-.__. ~~ 31,211 6,374 465 United Kingdom 908; Austria 885; 

_ France 867. 
Gas carbon _________-____~-~- ' 126,934 122,519 2,102 France 40,405; Austria 16,845; 

Belgium-Luxembourg 9,682. 
Coal: . 

Anthracite and bituminous 
thousand tons. —_ . 8,957 6,701 _— France 2,245; Belgium-Luxembourg 

1,582; Italy 1,776. 
Briquets of anthracite and bituminous . 
coal._____.________do___— 668 415 __ United Kingdom 202; France 115; 

oO . Belgium-Luxembourg 80. 
Lignite including briquets ——do___~— 1,074 924 _—  Belgium-Luxembourg 298; Austria 

212; Netherlands 112. . 
Coke and semicoke_........_-do..-. — 5,504 3,391 | @) Belgium Luxembourg 1,560; France 

2; Netherlands 187. 
Gas, natural: Gaseous | : | 

million cubic feet_ — 256,358 48,795 _- NA. 
Peat including briquets and litter | 

thousand tons_— 1,066 1,249 ®) Netherlands 690; France 184; Italy . 

Petroleum: 
Crude_ thousand 42-gallon barrels_ — 8,805 ) -— Mainly to Netherlands. 
Refinery products: — 

Liquefied petroleum gas 
do_ _—— 5,655 4,874 —__ N etherlands 2,266; Italy 1,056; Aus- 

tria 456. 
Gasoline _..______~-do___. (12,240 9,364 168 Switzerland 4,365; Austria 1,339; 

Netherlands 1,275. 
Mineral jelly and wax —do___~— 1,385 1,412 _- Netherlands 236; Republic of South 

Africa 114; Belgium-Luxembourg 

- Kerosene and jet fuel_ _ _do_ _ ~~ 10,674 10,808 161 Switzerland 238; Netherlands 204; 
, bunkers 10,028. 

Distillate fuel oil ___.—do___~_ 8,760 6,858 2 Switzerland 3,029; France 1,171; Aus- 
tria 648. 

Lubricants __ ___ __.—do____ 3,873 3,122 24 Belgium-Luxembourg 459; United 
Kingdom 391; Sweden 240. 

Residual fuel oil_ _ _ _ _.do__—~ 15,640 13,311 _— Austria 2,670; Belgium-Luxembourg 
1,644; bunkers 6,121. 

Bitumen and other residues . 
do. ——— 2,760 2,849 ®) . Austria 749; Switzerland 714; Den- 

mark 388. 
Bituminous mixtures_ _ _do_— — — 126 137 °) Netherlands 40; Switzerland 32; Aus- 

tria 18. 
Petroleum coke _____—do.__~_ 2,157 1,585 _- Fran ice 358; Netherlands 327; Austria 

Unspecified ___..___do___~_ 6 —- 

TRevised. NA Not available. 
1Table prepared by Jozef Plachy. 
2Fxcludes trade with East Germany. 
3Less than 1/2 unit.
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Table 3.—Federal Republic of Germany: Imports of mineral commodities’ . 

(Metric tons unless otherwise specified) 

a 
Sources, 1986 

Commodity — 1985 19867 Wjnnnq 
| 7 | United Other (principal) 

METALS 

Alkali and alkaline-earth metals: a 
Alkali metals. __..-~____.-_--~~- 1,374 1,877 (3) France 858; Netherlands 3; unspe- 

. _ cified 1,015. 
Alkaline-earth metals _______=_~~- . BAT 544 15 France 209; U.S.S.R. 150; China 67. 

Aluminum: 
Ore and concentrate__ thousand tons_ — 4,034 3,659 (3) Australia 1,287; Guinea 1,108; 

Sierra Leone 867. 
Oxides and hydroxides _______-~~~- 664,738 721,698 3,021 Australia 266,771; Italy 170,972; 

. Ireland 122,308. 
Ash and residue containing aluminum — 74,629 46,234 18 Netherlands 10,522; U.S.S.R. 7,217; 

- Austria 5,521. 
Metal including alloys: — 

Scrap ____.-.~--_-------- 202,882 215,151 4,813 Netherlands 49,854; United King- 
dom 43,664; France 25,162. 

Unwrought ________-__---- 721,618 164,332 6,863 Norway 227,764; United Kingdom 
C 65,673; Netherlands 62,959. a 

Semimanufactures_—..__ ~~ 331,329 345,138 2,024 France 79,960; Belgium-Luxem- 
bourg 49,560; Netherlands 

. . 48,367. 
Antimony: 

Ore and concentrate. _ ~~ 1,630 1,845 — China 1,010; Bolivia 805; Chile 30. 
Oxides_____. ~~~ ~-_-—-~ 4,806 4,581 44 Belgium-Luxembourg 1,313; 

France 1,134; China 1,102. 
Metal including alloys, all forms — ~~~ — 7183 977 5 China 341; Turkey 300; U.S.S.R. 

Arsenic: Oxides and acids __——___~———~ 328 345 _— Belgium Luxembourg 205; France 
. 98; Sweden 19. 

Berylium: 
ides and hydroxides _ _____.-_~~ (3) ) _. Mainly from United Kingdom. 

Metal including alloys, all forms — ~~ ~~ 2 5 2 United Kingdom 3. 
Bismuth: Metal including alloys, all forms — 385 434 2 Peru 12, United Kingdom 58; Ja- 

pan 27. © 
Cadmium: 

Oxides and hydroxides _—~___-___-~-~ 532 _ 556 _— Belgium-Luxembourg 512; France 

Metal including alloys, all forms — — ~~~ 546 531 (3) + Belgium-Luxembourg 127; Nether- 
lands 100; Canada 65. 

Sesium and rubidium: Metal including , 
alloys, all forms _____._--_-----~- (°) (°) () 

Jhromium: 
Ore and concentrate__........— 384,473 275,307 _— Republic of South Africa 188,452; 

rkey 39,068; Albania 23,022. 
Oxides and hydroxides — ~~____~-~-~- 1,893 2,744 19 China 1,511; Poland 382; United 

Kingdom 243. 
Metal including alloys, all forms — ~~ —_ 1,460 1,180 44 Uni Kingdom 375; France 291; 

Japan 214. 
cobalt: . 

Ore and concentrate. ___...__---- 5 _— 
Oxides and hydroxides ___.___---~~- 441 374 1 Belgium-Luxembourg 188; Finland 

106; United Kingdom 42. 
Metal including alloys, all forms — — — — — 2,122 2,849 57 Zaire 1,788; Zambia 321; Canada 

Solumbium and tantalum: 
Ore and concentrate... __...____-—-— 506 1,089 NA NA. 
Ash and residue containing columbium 

and/or tantalum —________-_-_- 3,998 2,078 143 Thailand 687; Zimbabwe 421; 
Spain 359. 

Metal including alloys, all forms: 
Columbium (niobium) ~~ _——— ~~~ 34 24 21 # £Japanil. 
Tantalum ____~_______----- 173 148 107 ~=Austria 9; Belgium-Luxembourg 9. 

Dopper: 
Ore and concentrate. __...-_____ — 549,081 581,423 5,320 Papua New Guinea 213,097; Mexi- 

co 128,000; Chile 86,098. 
Matte and speiss including cement 

| copper. ———---------~------ 7,086 8,543 -- Spain 4,020; France 2,995; Cyprus 

Oxides and hydroxides __~_____~-~-~ 1,310 1,585 58 Belgium-Luxembourg 811; Italy 

Sulfate. _. .__.---_--------~-- 10,215 10,474 2 Belgium-Luxembourg 1,887; 
France 1,672; Poland 1,605. 

Ash and residue containing copper — — — — 25,141 19,378 735 Italy 4,354; Switzerland 3,177; 
etherlands 3,118. 

See footnotes at end of table.
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 

- (Metric tons unless otherwise specified) 

Sources, 1986 

Commodi . 1985 19867. : . Lo So United Other (principal) : 

METALS —Continued . 

Copper —Continued . 7 

Metal including alloys: | . 
. Scrap __~---~---~--2__-__ 269,855 248,067 19,110 United Kingdom 47,272; France 

_ 45,044; Netherlands 34,467. 
| Unwrought -_-__~_~_2__ 562,045 545,829 5,656 Chile 135,506; Poland 85,061; Zaire 

Semimanufactures___________ 300,088 270,488 1,149 Belgium-Luxembourg 98,902; 
France 76,718; Italy 22,747. 

Gallium: Metal including alloys, all forms _ 17 (14 5 Belgium-Luxembourg 3; France 3. 
Germanium: Metal including alloys, al] 

forms __.—~-~~~-~-~_.~_ ~~ ~_______ 6 13 @) China 5; United Kingdom 4; 
. Belgium-Luxembourg 3.. 

Gold: . a . 
Ash and residue containing gold | ae 

value, thousands_ — $13,349 $21,942 $15,656 § Switzerland $2,578; Chile $1,370. 
Waste and sweepings _______do____ $26,744 $54,312 _. _ Singapore $7,179; Sweden $5,021; . 

. . Belgium-Luxembourg $3,711. 
Metal including alloys, unwrought and 

partly wrought . 7 
thousand troy ounces__ 2,673 _ $3,225 8 United Kingdom 537; Republic of 

to . South Africa 514; Switzerland 

Hafnium: Metal including alloys, all forms — (®) 1 @) Mainly from France. 
Iron and steel: | 

Iron ore and concentrate: 
Excluding roasted pyrite . . 

thousand tons__ 45,007 41,632 ) Brazil 15,640; Canada 6,414; Libe- 

Pyrite, roasted ________do____ 16 78 __ Belgium Luxembourg 33; Sweden 
; Norway 16. 

; Metal: : 
; Scrap______..______do____ 1,836 1,376 9 Netherlands 414; France 262; | 

__ United Kingdom 167. 
Pig iron, cast iron, related materials 268,929 327,593 325 — Brazil 104,702; Canada 77,176; 

France 33,948. 
Ferroalloys: 

' Ferrochromium —_—____ ___ 287,300 272,458 19 Republic of South Africa 145,615; 
Zi nbabwe 34,313; Netherlands 

Ferromanganese _________ 129,854 106,140 409 France 46,526; Norway 28,911; Re- 
public of South Africa 13,520. 

Ferromolybdenum ________ 5,795 5,769 56 Belgium Luxembourg 2,457; 
a nited Kingdom 1,413; Nether- 

. . . lands 687. 
Ferronickel ~___________ 101,491 88,157 28 Greece 38,555; New Caledonia 

22.07 9; Dominican Republic __ 

Ferrosilicochromium ___ _ _ __— 17,793 16,545 _- Zimbabwe 14,248; Sweden 1,857; 
| | y 94. 
Ferrosilicomanganese ______ 123,253 111,817 3,044 Norway 55,326; Republic of South 

. Africa 19,995; Czechoslovakia 

Ferrosilicon _.__________ 220,079 206,340 2,096 Norway 98,675; France 21,208; Yu- 
goslavia 7,182. 

Silicon metal____________ 68,842 66,791 2 Norway 28,528; France 10,347; 
Switzerland 5,692. 

Unspecified ~_-__._______ 18,957 17,767 62 France 4,161; Brazil 2,884; United 
Kingdom 2,148. 

Steel, primary forms 
thousand tons_ _ 2,403 2,017 6 Belgium-Luxembourg 627; Nether- 

lands 262; United Kingdom 242. 
Semimanufactures: 

Bars, rods, angles, shapes, 
sections_________do____ 4,019 4,159 4 Italy 845; Belgium-Luxembourg 

766; France 538. 
Universals, plates, sheets 

do. ___ 3,895 4,005 4 Belgium-Luxembourg 992; France 
730; Austria 394. 

Hoop and strip______do____ 663 701 1 Belgium-Luxembourg 257; France 
; ; 178; Austria 67. 

Rails and accessories _ _do__ _ _ 17 14 (°) N etherlands 5; Poland 3; Austria 

Wire____________do____ 311 309 (*)  Belgium-Luxembourg 91; France 
56; Italy 39. 

See footnotes at end of table.
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Table 3.—Federal Republic of Germany: Imports of mineral commodities: —Continued 

. (Metric tons unless otherwise specified) | 

Sources, 1986 . 

Commodi 1985 19867 “United AL. 
| Y : | United ‘Other (principal) 

METALS —Continued 

fron and steel —Continued 
Metal —Continued 

Semimanufactures —Continued | 

Tubes, pipes, fittings a 
thousand tons_— 976 _ - 987. 1 aly 274; France 149; Netherlands 

. Castings and forgings, rough i 
. do___— 72 | 57 °) France 9; Netherlands 7; Denmark 

Ore and concentrate. ____..._.__-~ 236,490. 194,054 _- Sweden 35,011; Canada 34,406; 
Australia 30,150. . 

Oxides ______.-__-__-.-~___-~ 9,212 10,577 18 Be ee poe at: Fran 
ni om 1,947; ce 

. oe . 325. 
Ash and residue containing lead — —__—_ 45,133 . 30,483 823 Australia 11,353; France 8,990; Tu- 

nisia 2,612. 

Mote ne alloys: 45,905 50,542 30 Czec hoslo akia 8,625; Denmark weer mmm mn rrr rococo ’ ’ ad ; 

8,297; Netherlands 6,501. 
Unwrought _.__________--- 135,139 148,420 5,548 United Kingdom 56,655; Belgium- 

Luxembourg 19,279; Nether- 
. lands 16,298. 

Semimanufactures____.____.-— 3,705 4,307 «5 Belgium-Luxembourg 3,167; 
United Kingdom 547; Nether- _ 

Lithi lands 285. 

. Oxides and hydroxides _ ____----~-- 687 1,668 311 Switzerland 886; China 238. 
Metal including alloys, all forms — — — — — 22 24 2 United King gdom 17; France 2; 

ungary 2. 

Magee Metal including alleys 3,901 5,229 80  Belgium-Luxembourg 1,956; 
ae | Netherlands 772; Sweden 487. 

Unwrought ____..-___-__----- 26,944 27,710 5,084. Norway 15,882; France 2,496. 
Semimanufactures ________..-~- 1,684 - 3,261 ‘96 Austria 1,438; Turkey 822; 

Mang . Belgium-Luxembourg 521. 
‘ anese: . 

Ore and concentrate, metallurgical-grade 377,795 473,126 _- Republic of South Africa 23581 5, 
ustralia 131,915; Brazil 47,876. 

Oxides ~~ ee 5,601 5,261 9 Japan 2,315, Belgium-Luxembourg 
953; Greece 519. 

Metal including alloys, all forms — ~~ —_ 6,225 6,343 403 Rep of South Africa ol 1;. 
um-Luxembourg 997; 

France 852. 
Mercury__________ 76-pound flasks. — 11,687 11,960 NA Spain qld: Algeria 3,103; 

Molybdenum: ee 
Ore and concentrate... .__.._.--—- 17,600 17,817 3,131 Chile 7028: Belgium-Luxembourg 

Oxides and hydroxides - -—-------- 174 120 23 Netherlands 26; Chile 18. 
etal including alloys: 
Scrap_______------------ 472 553 52 Austria 331; United Kingdom 41. 
Unwrought ___.__-__--__--~- 270 119 37 United Kingdom 40; France 35. 

Nickel Semimanufactures_ _—__——_— ~~ 403 360 107 Austria 207; United Kingdom 17. 
Nickel: 

Ore and concentrate_ __._____~-~- 24 5 _— ._ All from Belgium-Luxembourg. 
Matte and speiss_.___...__- ~~~ 12,583 11,186 -- Australia 10,571; Canada 565; Cu- 

Oxides and hydroxides ___________ 284 558 @) Australia 317; Canada 115; 
. ether . 

Ash and residue containing nickel —_ — _ 2,099 1,702 55 Be OT ete Kinga Nether- 
; Uni om 141. 

Metal including alloys: 
Scrap __-..-------------- 7,561 6,062 1,756 France 1,817; Netherlands 663. 
Unwrought _.________---~-- 42,368 47,148 733 USSR. 15,469; Norway 5,880; 

Semimanufactures________—_- 8,766 6919721 Fran nee 3,209; United Kingdom 

Platinum-group metals: — 
Ash and residue containing platinum 

value, thousands_ — $7,927 $10,928 $5,022 United Kingdom $1,504; Finland 

Waste and sweepings ___ __ _ do. _ __ $31,684 $46,955 $8,802 Netherlands $9,881; Belgium. 
uxembourg $6,590; Hungary 

$4,078. 

See footnotes at end of table.
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Table 3.—Federal Republic of Germany: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

CC LE 

Sources, 1986 
Commodity 1985 1986? : _ 

. Qnited Other (principal) . 
eee 

METALS —Continued 

Platinum-group metals —Continued . 

Metals including alloys, unwrought and 
partly wrought: 
Palladium: —_-~——~~—~—troy ounces_ _ 621,575 582,222 45,494 U.S.S.R. 222,614; United Kingdom 

133,394; Czechoslovakia 60,958. 
- Platinum__ ~~~ ______do____ 621,222 570,680 41,236 Switzerland 150,242; United King- 

. dom 135,677; Republic of South 
Africa 63,241. 

Unspecified __._______do____ 155,632 174,387 59,639 Republic of South Africa 59,335; 
United Kingdom 32,950. 

Rare-earth metals including alloys, all . 
forms __-~_-~_~~ ~~ __________ 107 113 4 Austria 77; United Kingdom 13; 

Brazil 10. 
Rhenium: Metal including alloys, all forms _ .() ) NA = Mainly from U.S.S.R. 
Selenium, elemental and phosphorus ____ 28,468 25,384 NA NA. 
Silicon, high-purity _..____________ 44 31 2 United Kingdom 9; Sweden 7; 

France 6. 
Silver: . 

Ash and residue containing silver 7 . 
. value, thousands_ _ $62,604 $49,935 $31,442 Canada $4,476; Chile $2,688. 

Waste and sweepings _______do____ $30,315 $24,475 $13,174 Netherlands $2,251; Mexico $1,866. 
Metal including alloys, unwrought and 

partly wrought . ” 
thousand troy ounces_ _ 35,442 42,303 3,094 United Kingdom 14,433; Sweden 

4,592; Switzerland 4,503. 
Tellurium, elemental and arsenic ______ 74 103 (3) Sweden 24; United Kingdom 24; 
Tin - Belgium-Luxembourg 21. 7 

Ore and concentrate.____________ 2,351 504 ae Bolivia #15; Zaire 72; United King- 
om 10. 

Oxides _-.-§-- -§-§ -§ 42 41 1 United Kingdom 32; Italy 5; 
Netherlands 3. 

Ash and residue containing tin _____ _ 8,247 4,874 1,468 Netherlands 1,227; United King- 
om 943. 

Metal including alloys: 
Scrap... ~~ __ 224 303 16 Netherlands 107; United Kingdom 

41; Austria 40. 
Unwrought _______________ 19,138 18,825 188 Indonesia 3,403; United Kingdom 

2,563; Thailand 2,297. 
Semimanufactures___________ 194 62 1 United Kingdom 30; Netherlands 

14; Norway 5. 
. Titanium: 

Ore and concentrate_____________ 486,362 450,604 18 Norway 257,157; Netherlands 
71,658; Sri Lanka 39,471. 

Oxides __-_. ~~ 2 16,980 17,806 1,312 Belgium-Luxembourg 6,300; 
France 4,909; United Kingdom 

Metal including alloys: 
Scrap. _______ 886 555 61 Japan 321; United Kingdom 69. 
Unwrought __-_____________ 2,269 1,609 309 Japan 857; U.S.S.R. 423. 
Semimanufactures___________ 836 738 197 Japan 244; United Kingdom 221. 

Tungsten: 
Ore and concentrate_____________ 3,843 3,184 2 Canada 696; China 675; Sweden 

Oxides and hydroxides eee 3 32 1 China 30. 
Ash and residue containing tungsten __ 803 337 42 Sweden 105; United Kingdom 95; 

Netherlands 48. 
Metal including alloys: 

Scrap__ ~~~ 483 486 15 Austria 103; France 84; Nether- 
lands 58. 

Unwrought ____________ 728 603 12 Austria 461; Republic of Korea 37; 
France 30. 

Semimanufactures___________ 103 105 20 Austria 50; Netherlands 10. 
Uranium and/or thorium: 

Oxides and other compounds _______ 3 __ 
Metal including alloys, all forms: 

Uranium ____~_________ (3) 12 10 Canada 1; United Kingdom 1. 
Thorium —~__~__~_~§_§_~_~____ (3) (3) NA Mainly from Netherlands. 

Vanadium: 
Oxides and hydroxides ___________ 1,870 1,806 (?) China 1,330; Finland 467; Nether- 

an . 
Ash and residue containing vanadium _ _ 31,635 1,911 63 Italy 709; U.S.S.R. 412; Israel 275. 
Metal including alloys: 

Scrap_____-____-________ (3) _- 
Unwrought _______________ (°) (3) (3) 
Semimanufactures____§_______ 267 66 60 France 6. 

See footnotes at end of table.
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
, (Metric tons unless otherwise specified) 

Sources, 1986 

Commodity 1985 19862 “a; u.q °° . 
United Other (principal) | 

METALS —-Continued 

Zinc: 
Ore and concentrate____________~— 592,709 620,810 _. Canada 199,139; Australia 119,069; 

Peru 87,523.. 
Oxides ____~____-_---_-------~ 13,986 12,769 56 Netherlands 3,499; France 2,675; 

Belgium-Luxembourg 1,876. 
Blue powder __________~~___-~-— 12,394 13,082 _—  Belgium-Luxembourg 10,108; 

France 1,827; Norway 1,030. 
Matte __.________~_______-_- 9,668 10,919 577 Netherlands 4,010; Belgium. 

Luxembourg 1,681; ce 1,542. . 
Ash and residue containing zinc _— ~~ — 58,981 48,298 1,637 United Kingdom 7,629; Nether- 

lands 4,936; Italy 4,614. 
Metal including alloys: 

Scrap _______________-_-_- 19,823 15,514 21 Netherlands 4,581; Italy 2,883; 
. . Belgium-Luxembourg 1,602. 

Unwrought ____________~_-~ 167,813 174,214 1 Belgium-Luxembourg 2,331; 
Netherlands 41,666; France 

Semimanufactures_______.__~— 23,653 28,951 28 France 18,023; Netherlands 3,527; 
Yugoslavia 3,234. 

- Zirconium: . 
Ore and concentrate... ______—.~ 78,929 83,002 5,786 Australia 38,153; Republic of 

. South Africa 28,296. 
Metal including alloys: . 

Scrap __.-____--_-_------- 20 22 7 Italy 9; Belgium-Luxembourg 3. 
Unwrought __________~~-- ~~ 6 9 1 France. 3 Belgium: Luxembourg 2; 

sth Semimanufactures_____. _.____ 463 364 156 France 146; Sweden 60. 
er: 

' Ores and concentrates ___. ~~ 20 __ 
Ore and concentrate of precious metals 

value, thousands_ _ $42,132 $48,425 $12,288 Chile $17,611; Canada $7,078. 
Oxides and hydroxides ______.._~~— 504 565 28 United f Kingdom 227; France 187; 

r . 
Ashes and residues ___________-_~— 250,860 233,274 892 Canada 155,728; France 466; 

unspecified 73,590. 
Base metals including alloys, allforms — 7,297 1,015 467 Austria 114; United Kingdom 59. 

_ INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, etc_ 46,504 82,914 661 Greece 63,920; Iceland 9,989; Italy 

Artificial: 
Corundum____§_________---~ 30,644 31,953 686 Austria 5,781; U.S.S.R. 5,067; Yu- 

goslavia 4,151. 
Silicon carbide ___.....___-- 80,915 67,719 1 Norway 14,842; ltaly 2,624; 

unspecified 42,486. 
Dust and powder of precious and semi- 
G preter s Son Aang i diam ond_ _— 433 334 330 _—Ireland 2. 
rin and po wheels an 
stones_____~_-_____________-— 9,981 8,855 63 Austria 2,339; Netherlands 1,653; 

Italy 1,579. 
Asbestos, crude... ._.._.___--~ 63,171 64,943 1,602 Canada 36,209; Italy 14,839; 

Barite and witherite _.__._________ 221,624 198,558 ~~ France 96,602; China 32,222; 
Belgium-Luxembourg 26,256. 

Boron materials: 
Crude natural borates _..._______— 58,664 54,634 143 Turkey 53,720; Netherlands 650. 
Elemental____________..__--- 3) (°) (3) 
Oxides and acids... ...-.____~ 22,063 23,733 918 Fran nce 9,091; Turkey 6,536; Italy 

Bromine______~______________- 7,443 6,071 35 _— Israel 4,818; United Kingdom 933; 
France 136. 

cement ________—_— — thousand tons_ _ 1,775 1,296 (°) Belgium-Luxembourg 516; France 
6; Netherlands 142. 

Shalk ~~~ 242,897 270,687 15 _—‘ France 205,488; Belgium-Lux- 
embourg 55,681; United King- 
dom 3,522. 

“lays, crude: 
ntonite ___..__________----- 114,610 116,903 11,587 Greece 54,225; Turkey 19,001; 

Spain 15,975. 
Ceramic __________..-~~----~_~ 69,508 54,713 NA France 30,013; Czechoslovakia 

12,602; United Kingdom 10,145. 
Chamotte earth __________. ~~ 26,172 24,560 2,142 France 11,125; Republic of South 

Africa 4,925; Czechoslovakia 
4,070. 

See footnotes at end of table.
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodity 1985 1986? : i. 
United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Clays, crude —Continued . 

Fire clay_____~-_-_.-____.___- 100,369 98,390 10,791 Czechoslovakia 39,132; France 

Fuller’searth________...______ 6,905 9,769 1,425 United Kingdom 6,749; Spain 

Kaolin____-__________.------_ 871,793 828,690 100,332 United Kingdom 419,303; 
. Czechoslovakia 143,915. 

Unspecified. ~______________- T119,941 133,504 6,768 Netherlands 64,708; Czechoslo- 
a _ vakia 39,749; France 10,952. | 

Cryolite and chiolite.. ~§ ~5 5 5 2 1,744 1,422 (®) | Greenland 1,421. 
Diamond: 

Gem, not set or strung . 
a thousand carats__ 422 - 490 5 Belgium-Luxembourg 172; : 

: U.S.S.R. 130; India 95. 
Industrial stones___.__...do____ — 1,167 . 1,182 106 Belgium-Luxembourg 361; Repub- 

lic of South Africa 294; United 
. Kingdom 149. 

Diatomite and other infusorial earth. __ __ 39,161 38,856 2,005 § Denmark 22,044; France 10,250. 
. Feldspar, fluorspar, related materials: . 

Feldspar___$_~____-..__.____-_ 46,213 55,193 30 Norway 19,338; Italy 14,978; Fin- . 
- land 11,269. . 

Fluorspar __— ~~~ ~~--___-____ 233,280 192,543 -— Republic of South Africa 70,225; 
. China 27,077; Morocco 21,502. 

Unspecified... 22-2 64,473 72,781 _— Norway 63,445; Netherlands 9,025; 
. Belgium-Luxembourg 186. 

Fertilizer materials: . 
Crude, nes _~_______~_~----- 31,199 36,548 1,046 Netherlands 27,230; France 2,804; 

- Peru 1,508. 7 
Manufactured: 

Ammonia ___—-— thousand tons__ 497 385 (3) Netherlands 248; France 98; Aus- . 
. tria 14. 

Nitrogenous — .._ _ ___—. _do____ _ 3,208 2,385 16 Netherlands 766; Belgium- 
. Luxembourg 396; Austria 264. — 

Phosphatic_ ________——do____ 711 611 (*)  Belgium-Luxembourg 430; France , 
. 81; Netherlands 40. 

Potassic _.__________do____ 76 65 (*) France 58; Canada 4; Belgium- . 
Luxembourg 2. 

Unspecified and mixed ___do____ 1,472 1,401 188 Netherlands 214; Belgium- 
Luxembourg 155. 

Graphite, natural .._- ~~ 5 5 5 33,998 37,793 48 China 17,848; Austria 3,612; , 
unspecified 12,105. 

Gypsum and plaster___.§.§-________ 876,859 823,827 144 France 690,389; Austria 116,818; 
Belgium-Luxembourg 13,427. 

Iodine ___~_~____~____ 1,880 1,704 36 Japan 844; Chile 780. 
Kyanite and related materials _______ _ 110,172 80,376 35,924 Republic of South Africa 34,192; , 

France 3,961. 
Lime _____ ~~ 5 5 Le 356,393 332,211 — France 202,839; Belgium 

Luxembourg 46,337; Poland 
. 46,313. 

Magnesium compounds: . 
Magnesite, crude______..________ 6,242 4,918 — Greece 3,009; Netherlands 671; 

pain 576. 
Oxides and hydroxides ___________ 394,558 414,131 1,104 China 87,403; Greece 59,915; 

Netherlands 45,956. 
Mi eee ee LL 2 123 — Netherlands 100; Austria 23. 

ca: 
Crude including splittings and waste_ _ _ 11,946 11,468 168 India $971; China 2,494; France 

Worked including agglomerated split- 
tings___-___~_ 645 757 20 Belgium-Luxembourg 323; France 

Nitrates, crude___§_=§ ~~ _-§__-__ 2,346 3,345 _. All from Chile. 
Phosphates, crude_____ thousand tons__ 1,943 1,579 718 Republic of South Africa 257; 

Morocco 224. 
Pigments, mineral: . 

Natural, crude______-_~_________ 296 119 — Cyprus 54; Netherlands 41; France 

Iron oxides and hydroxides, processed _ _ 32,765 28,154 _-  Belgium-Luxembourg 2,543; 
Netherlands 1,789; France 1,502 

Potassium salts, crude _____________ 10,086 203 _- Belgium Luxembourg 104; Nether- 
an . 

Precious and semiprecious stones other than 
diamond: 
Natural _. ~~. _~§ >. 841 797 25 Brazil 324; Republic of South 

Africa 180; India 39. 

See footnotes at end of table.
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

. Sources, 1986 

Commodity 1985 1986? : . 
Qnited Other (principal) 

INDUSTRIAL MINERALS —Continued 

Precious and semiprecious stones other than 
diamond —Continued 

Synthetic ________.-__._____- 30 27 5 Switzerland 10; Bulgaria 7. 
Pyrite, unroasted _____....-______ 187,042 203,328 -- Finland 106,808; Yugoslavia 

87,368; Norway 5,921. 
Quartz crystal, piezoelectric _ . kilograms_ _ 50 | 47 NA NA. 
Salt and brine _____._~__________ 826,942 652,640 33 Netherlands 484,078; France 

120,878; Italy 39,335. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured _________ 151,084 105,562 3 Netherlands 54,662; Czechoslovak- 
oo ia 9,603; unspecified 25,742. 

Sulfate, manufactured __________~_ 91,290 70,188 NA _ Austria 21,115; Spain 20,347; 
Belgium-Luxembourg 12,554. 

Stone, sand and gravel: 
Dimension stone: 

_ Crude and partly worked 
thousand tons. _ 772 936 °) Norway 252; Sweden 235; Austria 

Worked___. _._.________do____ 858 1,000 °°) Italy 452; Portugal 254; Austria 56. 
Dolomite, chiefly refractory-grade 

do____ 332 373 _- Belgium-Luxembourg 333; Norway 
14; Austria 13. 

Gravel and crushed rock _ ___—do_ — —— 8,417 8,174 ?) France 7,806; Denmark 861; Nor- 
, way 770. 

Limestone other than dimension 
a do. 1,418 1,355 (3) Austria 601; France 438; Belgium- 

Luxembourg 237. 
Quartz and quartzite _______do____ 69 71 2 Netherlands 20; Belgium- 

Luxembourg 15; Yugoslavia 14. 
Sand other than metal-bearing _do_ _ _ — 2,873 3,578 1 France 2,040; Netherlands 878; 

. Belgium-Luxembourg 193. 
Sand and gravel __________do____ 2,411 _— 

Sulfur: oe 
Elemental: . 

Crude including native and 
byproduct — oe eee 252,801 232,640 48,519 Canada 158,766; Poland 23,953. 

Colloidal, precipitated, sublimed —_ — 733 1,622 3 Netherlands 964; France 655. 
Dioxide ___§_-§_______.~_______ 7,254 — 9,480 (3) Sweden 4,708; Poland 3,773; Swit- 

. zerland 505. 
Sulfuric acid __.__§_$____________ 117,213 118,312 _~- Netherlands 100,942; Switzerland 

_ 15,910; Austria 870. 
Talc, steatite, soapstone, pyrophyllite _—__ 139,082 148,300 920 Austria 37810; France 32,666; 

y 14,041. 
Vermiculite, perlite, chlorite ________-~ 97,641 108,125 149 Greece 75,386; Republic of South 
Oth Africa 12,658; Hungary 11,921. 

er: 
Crude _________~- thousand tons.._ 1,505 1,521 9 Norway 508; Netherlands 285; 

Austria 189. 
Slag and dross, not metal-bearing 

do____ 1,556 1,394 6 Belgium: Luxembourg 518; France 
2; Austria 92. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural. ____ _— 20,275 21,617 8,168 Trinidad and Tobago 11,763; Alba- 
nia 658. 

Carbon: 
Carbon black ____________.____ 3,680 3,850 1 Netherlands 2,554; United King- 

dom 596; France 346. 
Gas carbon ___________~-~-___- 60,159 64,554 2,473 France 21,776; Netherlands 18,923; 

Spain 5,397. 
Coal: 

Anthracite ______~_ thousand tons__ 33 30 ®) United Kingdom 16; Republic of 
South Africa 7; Norway 5. 

Bituminous _______.._..do____ 9,828 9,967 388 Republic of South Africa 4,067; 
oland 2,637; Australia 832. 

Briquets of anthracite and bituminous 
coal _.______________do___ 1 2 _— _ Mainly from Netherlands. 

Lignite including briquets _ — — .do_ _ __ 4,023 2,493 -~ Czechoslovakia 2,485; Austria 5; 
Yugoslavia 1. 

Coke and semicoke __________do____ 1,012 949 108  Belgium-Luxembourg 242; Nether- 
lands 135; United Kingdom 125. 

Gas, natural: Gaseous_ million cubic feet_ _ 1,873,310 1,590,212 NA NA. 
Peat including briquets and litter. ______ 103,948 101,572 9 Netherlands 64,301; U.S.S.R. 

32,216; France 2,546. 

See footnotes at end of table.
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Table 3.—Federal Republic of Germany: Imports of mineral commodities‘ —Continued 

| (Metric tons unless otherwise specified) 

Sources, 19862 OSS 
Commodity 1985 1986 United Other (principal) 

MINERAL FUELS AND RELATED 
MATERIALS —Continued : 

Petroleum: 
Crude __ thousand 42-gallon barrels_ _ 491,422 489,730 __ United Kingdom 135,033; Nigeria 

71,982; Saudi Arabia 53,228. | 
Refinery products: 

Liquefied petroleum gas_ — _do__ _ _ 10,316 9,805 (°) Netherlands 2,329; United King- 
dom 1,880; Belgium-Luxem- 
bourg 1,544. 

Gasoline ______._______do____ 96,025 97,436 207 Netherlands 35,643; U.S.S.R. | 
. 17-930; Belgium-Luxembourg 

Mineral jelly and wax ___ _do____ 1,594 1,717 265 France 242; Egypt 185; unspecified 

Kerosene and jet fuel _____do____— 16,754 18,003 63 Netherlands 138,740; Belgium- 
Luxembourg 2,182; France 945. 

Distillate fuel oil _______do____ 158,783 183,106 318 Netherlands 91,922; U.S.S.R. 
22,968; United Kingdom 12,794. 

Lubricants___________do____ 2,516 3,415 121 France 1,054; United Kingdom ~ 
| 885; Italy 393. : 

Residual fuel oil _______do____ 59,768 52,251 __ Netherlands 15,239; U.S.S.R. 9,944 
Belgium-Luxembourg 7,074. 

Bitumen and other residues 
do____ 2,126 1,764 (°) Netherlands 591; Hungary 250; 

France 236. 
Bituminous mixtures ___—do___— ' 118 119 2 Netherlands 58; France 22; Hun- 

Petroleum coke ____——_do___— 6,883 8,056 7,144 United Kingdom 276; Argentina . 

Unspecified _______~--do___- 397 a 

TRevised. NA Not available. 
1Table prepared by Jozef Plachy. 
2Excludes trade with East Germany. 
SLess than 1/2 unit. | 

| COMMODITY REVIEW 

| METALS leaching process using microorganisms 
| . . mainly Thiobacillus ferro-oxidans.® 

Foor ore graiiee, the high cost ol mine Aluminum.—Vereinigte Aluminiur 
fools. ‘tron, comet tion from abre d a Werke AG (VAW), the largest FRG produc. 
To's, § g pe abroad, an er, sold one of its works, Leichtmetall Cast. 
declining world demand for the basic metals @ Krohn (LCK), to the i tional 
led the FRG to close virtually all of its °@S und Krohn (LCK), to the internationa 

. . . metal stockholder, Aalco Ltd. of the Unitec 
metal-producing mines. The last iron ore . . ie 
mine, Leonie, in Auerbach, east of Niirn- Kingdom. LCK, m Hamburg, was a distribu: 
berg in Bavaria, which had operated since tor of aluminum semimanufactures. Aalcc 

the Middle Ages, closed in May. In Febru- had four other plants in the FRG Diissel 
ary, MG closed two of its lead-and-zinc dorf, Nurnberg, Regensburg, and Stuttgart. 
mines in the Harz Mountains. These mines VAW, headquartered in Bonn, producec 
employed about 825 workers and were the Primary aluminum and aluminum prod 
sole source of byproduct silver in the FRG. ucts, coal, gallium, graphite, and materials 
The only remaining lead-and-zinc mine, at for ceramics. The company employed about 

Meggen, produced mostly zinc. The FRG 10,215 workers at its 11 plants. 
thus had to rely mainly on imports not only Alcan Aluminium Werke AG, owned by 
for its iron, lead, silver, and zinc, but also Canada’s Alcan Aluminium Ltd., closed its 
for gold and most other metals. Domestic smelter at Ludwigshafen in February. The 
and imported secondary metals and scrap plant was producing only at about one-hali 

were refined, and attempts were made to of its 44,000-ton-per-year capacity. Alcar 
reclaim metals from mine wastes. Preussag sold 185,000 tons of aluminum products ir 
Metall AG, near Goslar, for example, was the FRG in the first half of the year, dowr 
experimenting with reclaiming copper and 9% compared with the same period in 1986 
zinc from waste piles by an in situ biological At yearend, Alcan’s FRG operations were
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merged into one company, renamed Alcan remained. The Maxhutte shutdown cost 
Deutschland GmbH, headquartered at Kléckner about $230 million in 1987; it had 
Eschborn and Taunus. The merger was part reported an operating profit of $27 million 
of Alcan’s restructuring of its finished and in 1986. | | 
semifinished products lines. Rolled products The mine closure turned Klockner into a 
were to be concentrated at Gottingen, foilat producer of flat steel products. Kléckner, 

: Liidenscheid, foil finishing at Ohler, and the city of Diisseldorf, and the Bavarian 
pistons and castings at Nurnberg.” __ State drafted plans to rescue Maxhutte by 
Antimony.—Erdol und Chemie Div. of forming a new steel company. By yearend, a 

Preussag developed a method for producing new steel company was formed, Neue 
antimony trichioride and antimony trioxide Maxhutte Stahlwerke GmbH, integrating 
from impure sulfide ores that were pre- the activities of the bankrupt Maxhutte. 
viously unusable because of metallic impu- Bavaria was given 39% ownership and the 
rities. In the new method, the finely ground sect was divided evenly among the seven 

ore reacts with gaseous hydrogen chloride jeading FRG steel companies. Neue Max- 
in a molten salt. The sulfur is driven off hutte was to operate a blast furnace, two 
as hydrogen sulfide, which is collected in gyvgen converters, two continuous casters, 
ore aeaane medium and processed into by- , blooming mill, and a section mill at 

| . . Sulzbach-Rosenberg. Also, by yearend, an- 
Hopper Norodeutsche coven’ Than other new company was formed, ESW-Roh- 
coppe ey operated he largest primary renwerke GmbH, 0 manage Maxhutte’s 

copper smelter in Europe. However, the pie works Dorewerke: Verein Eu ttenbet 
company sold 30% of its shares to MIM. .. be. The plant produced tubes of 70- to 

MIM also owned about 5% of MG. By Dig silimeter diameter, and it had an 
yearend, three companies held major stock annual capacity of about 60,000 tons. Unem- 
in ine sme'ter 0, o and MIM, 85% each; ployment in the Sulzbach-Rosenberg area 
ee egussa A, oe: reached 40%, or four times the national 

ermanium.—KHD Humbold Wedag AG 1S 1980. Maxhutte had recei 
of Kéln tested a process for extracting ey abrut $115 n i a ° Ubu "5 t ate aid 

germanium, lead, and zinc, from flue dust © i mn dit mt vk for, by abou t 6500. 
collected from lead processing. The CON- and reduce its wor orce er Out ON 
TOP process consists of a reducing, cyclone- In addition to Bavaria, other States were 

smelting phase, followed by the evaporation affected by the steel Crisis, and the Govern- 
of the metals through top-blowing of coal. ment pledged $110 million in subsidies to 

More than 90% of the germanium, lead, and the States of Lower Saxony, North Rhine- 
zinc were precipitated as oxides. The resi- Westphalia, and Saarland. The steel compa- 
due also contained significant quantities of ies and the union sought $3865 million in 
SiO., Fe.Os, chlorides, and fluorides from Government aid. It was estimated that from 
the coal.® 25,000 to 45,000 jobs would be lost in the | 

Iron and Steel.—Kléckner Werke AG, next 2 years, owing to a weak steel market; 

which owned 49% of the FRG’s last iron The Ruhr Valley of North Rhine-West- 
ore mine, shut down the Leonie Mine in Phalia would suffer the greatest unemploy- | 
Sulzbach-Rosenberg near Auerbach in east- ment. Over 200,000 jobs had already been 
ern Bavaria in May. Output at Leonie lost in the valley during the last decade.” 

reached a peak in 1962 at almost 19 million Since 1980, Hoesch AG, Krupp Stahl AG, 
tons of ore, or 4.2 million tons of metal Mannesmann AG, and Thyssen AG had 
content. In 1987, only 500,000 tons was invested over $1.2 billion in the Ruhr Val- 

produced; most of the ore was sedimentary ley. 
and of Upper Cretaceous Age. The mine The FRG ranked fifth in the world in the 

had operated under the name of Eisenwerk- production of raw steel, with 5% of the 
Gesellschaft Maximilianschutte mbH (Max- world’s output, and the country’s 8 major 
hutte). The closure was caused by competi- steel companies were among the top 47 
tion from abroad, difficult underground world steelmakers.'* Almost 85% of the 
working conditions due to water problems, country’s total steel output was produced by 
and low ore grade. The mine had operated continuous casting, compared with 77% in 
since the Middle Ages, and in 1986, it 1984. Only Denmark produced steel entirely 
employed 292 workers, 214 of which were _ by continuous casting. By contrast, continu- 
underground miners. In 1987, 263 workers ous casting in the U.S.S.R. constituted only
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14% of the total. Of the total output, 81.7% its other steel operations registered losses. | 
, was produced by the oxygen process, the Krupp Stahl AG made a $3 million prof. 

rest by the electric process. it; that figure was, however, $40 millior 
Reportedly, FRG authorities had uncov- below the 1986 result. Most of the losses 

ered a steel-smuggling operation involving came from the declining sales of steel sec 
the sale by European traders of more than tions. Restructuring costs associated with s — 
$120 million of steel from the German planned merger and strikes at its Rhein. . 
Democratic Republic (GDR) in Western Eu- hausen steelworks in Duisburg cost_ the 
rope, the United States, and Turkey in 1985 company about $18 million. The company 
and 1986.* The companies were accused of announced in November plans to close 
falsely labeling the steel as of EEC origin to Rheinhausen in the industrial Ruhr, caus- 
evade the Community’s quota on GDR steel. ing the 5,300 workers to demonstrate for jok 
According to FRG customs in Diisseldorf, security. In a compromise, the company was : 
which led the investigation, the steel trad- to proceed with the mill closure but would a 
ers included well-known companies. A Gov- create substitute jobs or give early pensions | 
ernment official confirmed that 160,000 to to all but 1,300 of its workers.** The Iranian 

- 200,000 tons of GDR steel worth up to $90 Government owned 25.1% of Krupp and 
million. had. been “smuggled” into EEC had a representative on the supervisory | 
countries, and that another 74,400 tons of board. Consistent with the trend in the FRG 
GDR steel was sold in the United States, steel sector, Krupp was moving away from. | 
probably as steel from the EEC. In addition, bulk steel and into special steels, capital- 
51,000 tons of the contraband steel was goods manufacturing, and trading. Krupp’s : 
exported to Turkey with false papers. The steel sales accounted for only about 20% of 
department said that it was investigating total group steel sales, compared with 27% 
the whereabouts of 900,000 tons of GDR in 1980.17 Krupp began as a shipbuilding 
steel shipped from the FRG free ports of concern in 1896 and diversified into steel. In 
Liibeck and Hamburg in 1985 and 1986. . 1987, 90% of its research and development 

The FRG’s seven major steel companies funds were spent on machinery, equipment, 
had operated profitably since 1984 and _ electronics, process engineering, metallurgy 

| -Salzgitter AG since 1985.15 By 1987, howev- and materials, representing 6% to 8% of | 
er, most FRG mills had become unprofit- the group’s turnover."* - : 
able. Thyssen Stahl AG, Europe’s largest Mannesmann AG, the country’s fourth- 
privately owned steel mill, announced plans largest steel producer, was also a leading 
to reduce the work force at its Niederrhein manufacturer of steel pipes and tubes, ma- | 
works at Oberhausen by a further 3,000 chinery, and metallurgical plants. In 1987, 
workers to only 1,000; the plant had employ-__ the group’s sales fell by 8%. Foreign sales, 
ed more than 9,000 workers in 1978. The which accounted for 61% of the company’s 
plate-rolling mill at Oberhausen was to activities in 1986, fell 5% during the year. | 
remain closed until mid-1988. Also, there Also, Kléckner AG reported losses from its 

were plans to cut 2,900 jobs at Hattingen’s steel division, Kléckner Werke. : 
Heinrichshutte plate mill, and to close it in Lead and Zinc.—Preussag, the FRG’s 
1988. Both of Hattingen’s blast furnaces largest producer of base metals, made only 
were in the process of being taken out of a modest profit, although sales improved by 
operation in 1987. Since December 1986, about 10%. The company acquired the met- 
Thyssen closed two unprofitable section pro- al trading company, W & O Bergmann 
duction plants, thus completely abandoning GmbH & Co., whose profit was $1.4 billion 
light sections. Only one 3.7-meter plate mill in 1986. The company announced plans to 
remained, at Duisburg. Thyssen cut its raw close its 75,000-ton-per-year secondary zinc 
steel production 7% below 1986 levels, ow- smelter at Harlingerode in 1988. In 1987, it 
ing to a decline in steel prices and sales. operated at only two-thirds capacity. The 
Thyssen Edelstahlwerke AG, the company’s plant employed about 500 workers and was 
stainless steel producer, was Thyssen’s only the last operating zinc smelter in Europe 
profitable division. The company pledged to using the old New Jersey zinc process. The 
invest about $1.5 billion worldwide by 1988, secondary lead unit at Harlinge ode, which 

mostly in the Rhine and Ruhr areas. was to remain in production, produced more 
Hoesch Stahl AG, the second-largest steel than 40% of its secondary lead—about 45 

producer, was one of the companies that tons—from spent batteries. The company 
was profitable. It concentrated on the pro- was to concentrate its zinc production at its 
duction of high-value sheet products, while second, 120,000-ton-per-year, electrolytic re-
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finery at Nordenham. Preussag became the INDUSTRIAL MINERALS | 
- sole owner of the 120,000-ton-per-year- . } . . 

capacity Nordenham lead smelter by acqui- partie regener parite = 
: sition of the 50% owned by the Swedish been ahut down either becatse they bec ame 

‘ 2 “ 19 e 

Fe 0G0-bon Gamncity Goslae nine refinery the uneconomical or their reserves were deplet- 
stopped for economic reasons ed. Exploration, however, continued in the 

The FRG Government announced in Feb- Harz Mountains near the Fulda River in 
ruary plans for the indefinite closure of the Moe in aea and OO tro ne eee bisen 
Rammelsberg and Bad Grund lead-zinc- .’ | 
silver mines in the Harz Mountains because her body were discovered near St. Andreas- 

. . : . rg in Harz, and Siegbach-Wallenfels 
of falling prices and high operating costs. 17 Qberscheld in Dill, with no plans to ex- 
The wand. a ope tated “nvlo me IB eng ploit them. [he FRG met about 56% of its 
oer ane in rest Le ov. Te 1986 ‘the apparent consumption from domestic re- 
Rammelsber ? Mire + rod o ed 279 000 tons S0Urces 10% of this output was consumed | 

' i the Bad Grand Mine rod , im the production of chemicals and litho- 
of ore, an © pad rund Mune produce pone, 25% in fillers, and the rest in drilling. | 
267,000 tons. The combined yield was about Sachtleben Bergbau GmbH and Kali : 

118,000 tons of zinc in concentrate and Chemie AG were the two major domestic 
25,000 tons of lead in concentrate. The barium chemicals producers. The two com- 
reserves at Rammelsberg were almost ex- panies jointly owned Duetsche Baryt- 

hausted. The mines were the sole remaining fyqustrie Dr. Rudolf Alberti & Co., which 
source of byproduct silver in the FRG. The operated a nine at Wolkenhugel and a 
closure left one operating lead-and-zinc jy ocessing plant at Bad Lauterberg. Produc- _ 

| mine, the Meggen Mine east of Bonn, owned tion capacity was 50,000 tons per year of | 
| by MG. It has been in operation for more fijlergrade and 5,000 tons per year of ' 

than 180 years and produced about 1 mil- chemical-grade barites. Sachtleben also op- | 
lion tons of lead and zinc ore per year, rated mines at Dreislar and Wolfach, with | 

rnostly destined for zinc concentrate produc- plants in Hallenberg-Liesen and Wolfach, 
10. : producing 50,000 tons per year of lumpy 
Hamburger Metallkonter GmbH report- barite and 60,000 tons of filler as well as | 

edly discovered a significant lead-zinc-silver some barite for drilling. In 1986, the work «> 
| prospect in Bavaria, close to the Czecho- force at the Dreislar Mine had been reduced 

slovak border, using geochemical data. The py 50% to 22 workers, and production was 
| anomaly is 3 kilometers long along the cyt from 65,000 to 40,000 tons because of | 

strike and up to 1 kilometer in width.” high operating costs.» Kali-Chemie also op- 
Other Metals.—Degussa developed a erated subsidiaries in Italy and France, and 

powder-metallurgy injection-forming proc- its mining operations in Cérdoba, Spain, _ 
ess, followed by binder elimination and were closed at midyear. The company was 
sintering, for the production of highly com- the sole supplier of barium and strontium 
plex hard metal parts, such as tungsten carbonate to the Republic of Korea. The 
carbide with cobalt or nickel binders. With chemicals were manufactured by Kali- 

the Swiss company Vereinigte Drahtwerke (Chemie at Bad Honningen near the Rhine 
Biel AG, Degussa built a pilot plant in the and at Massa in Italy. Other FRG proces- 
FRG for the production of up to 2 million sors of barites were Hansa-Metall Braun 
parts per year, fabricated in two separate Mineral-und Metallhandels GmbH at Duis- 
furnaces. The alloys, Bidurit FX-15, FX-30, burg and Johannes Scheruhn GmbH & Co. 
and Ni-15 are composed of tungsten carbide Scheruhn did not operate its Talkum- 
and tantalum-niobium carbide and with Bergbau Mine in 1987 owing to a decline in 
cobalt binders at 7.5% and 15%, respective- _ profitability. 
ly, and tungsten carbide with 7% nickel Bromine.—Kali und Salz AG, head- 
binder. The two companies experimented quartered at Kassel, was the only producer 
with other alloys, such as ferrous metals, of bromine in the FRG. Of the three pre- 
nickel superalloys, and others. The mechan- viously operating mines, only the 2,500-ton- 
ical strength values obtained by this process per-year Salzdetfurth Mine, north of 
were equivalent to those obtained by the Kassel, remained open. Production from 
conventional sintering methods.” both the Friedrichsthal and the Berg
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- annssegen-Hugo Mines was discontinued. the FRG was also the second largest market 
Cement.—The FRG was the second- in Western Europe. However, productior 

, largest producer of cement in the EEC. had remained virtually unchanged for the | 
About 36 cement companies operated 65 past 2 years because of low demand. Of the : 
plants. The leading producers included, in eight operating mines, three in the Hanno 
descending order, Heidelberger Zement AG, ver area were directly affected by declining 
Dyckerhoff AG, Anneliese Zementwerke sales. The smallest mine at Siegried-Gieser 

| AG, Alsen-Breitenburg Zement-und Kalk- was to close permanently while capacities 
werke GmbH, and Nordcement AG. Produc- were reduced at the Bergmannssegen-Hugc 

| tion had steadily declined from 35 million and Salzdetfurth Mines. Those.actions alsc 
tons in 1979 because of falling consumption affected the jobs of 900 workers. . 
and low-cost imports from the centrally | Kali Export Gesellschaft (KEG) handlec 
planned countries. The FRG exported about all FRG’s sales to non-EEC countries ir 

| 5% of its production, mostly to the Nether- Europe, which made up about 30% of its 
lands, and largely in the form of special total exports. KEG’s next largest market 

: types of cement including oil well and was Asia, where sales were based primarily 
various construction cements, some for FRG 0n long-term contracts.* The 1986-87 12 — 
companies working in those countries.* month exports totaled about 1.29 millior 
Heidelberger Zement held a 65% ownership tons of K,0. The FRG had no restrictions | 
in Lehigh Portland Cement Co., a U.S. on imports, but they remained low anc 
company. | unchanged at about 110,000 tons per year ot 

Bonner Zementwerke GmbH, the coun- 4:0, originating mostly in France and the 
try’s oldest cement company, ceased produc- German Democratic Republic. _ 
tion and sold its kilns to Turkey. Clinker Synthetic Wollastonite, Diopside, and 
production was stopped by Hannoverische Mayenite—FRG's Rheinische Kalkstein ) 
Portland Zementfabrik AG, Heidelberger Werke GmbH in Wulfrath was a major 

| Zement in Neumarkt, Hellbach-Zement European commercial producer of synthetic | 
GmbH, Kalk-und Zementwerke Marien- ‘ime-containing minerals. Wollastonite anc | 
stein AG, and Zementwerk Saar GmbH. diopside were manufactured for use in ce 

Other companies improved their operations Ta@mics and metallurgy. May enite, the most 
by installing high-efficiency separators, fil- recent entry in the company’s inventory. 

ters, high-pressure grinding rolls, and con- WS used only in secondary metallurgy. The | 
veying and dispatching systems. minerals were synthesized in a modified | 

Lime.—The FRG was the world’s fourth- Totary kiln. | 
largest producer of lime. With some yearly : | 
fluctuations, production had remained quite . MINERAL FUELS 
stable for more than a decade. Two compa- Coal and nuclear energy remained the 

nies dominated the industry; Rheinisch- primary sources of electric power, which 
Westfalische Kalkwerke AG (RWK), the increased by 2.2% in 1987 compared with 
largest, headquartered in Wuppertal, and that of 1986. The share of nuclear power 
Rheinische Kalksteinwerke GmbH of rose from 3% in 1970 to about 37% in 1987. 
Wulfrath (RKW); Thyssen AG owned 75.1% while that of petroleum fuels fell from 15% 
of the latter. Both produced only burnt to less than 2% in the same period. More 

lime. Several smaller companies also pro- than 50% of total electric production was 
duced sintered dolomite, soft-burned dolo- generated from domestic coal. The share of 
mite, and hydrated lime. RWK quarried oil in primary energy consumption includ- 
and burned Massenkalk Devonian lime- ing transportation, however, was the high- 
stone at three locations near the company’s’ est at 42%, followed by coal at 19%, natural 
headquarters, about 12 miles northeast of gas at 17%, nuclear power at 11%, and 

Diisseldorf. RWK also quarried Devonian lignite at 8%. About 64% of the primary 
limestone at four sites: Darnap, near Wup- energy fuel sources was imported. 
pertal; Honnetal, near Dortmund; Strom- Nuclear power stations continued to oper- 
berg, near Bingen on the Rhine; and Steed- ate at nearly 80% of capacity. The Govern- 
en, near Limburg. More than 72% of the ment also continued to support new reactor 
burnt lime was exported to European coun-___ technologies. It remained committed to the 
tries for use by the iron and steel and_ construction of a spent fuel reprocessing 
construction industries. plant in Wackersdorf, Bavaria, despite some 

Potash.—Kali und Salz ranked fourth in active opposition to nuclear power. 
the world in the production of potash, and Coal.—There were 32 operating coal
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mines in the FRG. Since 1981, the produc- halved since 1978, to 612 million barrels per 

tion of coal had continued to decline. About year in 1987. Ruhr Oil GmbH in Gelsenkir- 
2 million tons of coal was stockpiled during chen, the largest refinery, has a capacity of 
1987, increasing the existing stock to 15. about 80 million barrels per year and was 
million tons. Production in the mines was jointly and equally owned by Veba AG and 
more than 115% of normal output. Ac- Petroleos de Venezuela SA. Shell Oil Co. 
cording to some reports, three main coal was the country’s major refiner. FRG’s 
producers were to reduce their capacities: refineries met about 70% of the country’s 
Ruhrkohle AG by 10 million tons, Eschwei- petroleum product demands. To maintain 
ler Bergwerks-Verien AG by 8 million tons, capacity, Holborn Europa Reffinerie GmbH, | 
and Saarbergwerke AG by 1 million ton.2”7 a subsidiary of Coastal Corp. of the United 
The cost of domestic coal was more than States, took over the mothballed Esso Corp. 
three times the price of imported coal. refinery in Hamburg, which had a capacity 
Despite this, however, only about 9 million of 34 million barrels per year. Opening of 
tons of coal was imported, and coal produc- other closed plants was being considered. 
tion subsidies continued, amounting to Of the 50 to 60 independent oil trading 
about $7 billion per year. Only about one- companies in the FRG, most received their 
fifth of the coal mines were competitive, supplies from the Amsterdam-Rotterdam- 
and for environmental reasons, coal mining Antwerp area, mainly by barge. In 1986, 
was moving north into the rural Muenster- about 205 million barrels of oil entered the 

land area. The industry employed about FRG at Emmerich on the Rhine River. The 

164,000 people in 1986, compared with Rhine was the main transport route, usual- 
204,000 in 1973. ly in 1,200-ton barges. Some of the oil was 

Natural Gas.—Natural gas was the third- transported through pipelines. The FRG a 
largest primary energy source in the FRG. had 1,065 miles of pipeline for crude and 315 | 
"Consumption of natural gas rose from a miles for refinery products.* | 
1986 decline because of cold weather and —TPhcsical allontist Division of International Min ek 

higher sales to industry. About 21% to 30% 2Where necessary 5 , values have been converted from the 
of gas supply came from domestic sources. deuteche mark OM) to US, dollars at the rate of | 

On May 31, 1986, a consortium of Western“ spiesenhuber, H. West German Technology. Advertising | 
European companies, including the FRG supplement ,% the, Washington Post, Washington, DC, | 
importers (Ruhrgas, Thyssengas, and Brigit- AF. 40, 1900, PP. ia. a , 
ta und Elwerath Betriesbsfuhrungsgesell- (Londo, Aug. 198 oe BO g Trends. Int. Min. | 
schaft) agreed to import gas from Norway’s = {Metal Bulletin (London). Apr. 3, 1987, p. 5. | 

Troll and Sleipner North Sea fields. The  guipderse ‘des Rammeleberges ber Geslae Eranetall . 
agreement, approved by the Government in (Weinheim), ¥. a0, No. i, 198%, pp. 597-602. 2 : 

: °11: e etin (London). 7, ,p. 18. 
| August, covered imports of about 282 billion —sgvineering and Mining Journal (London). Feb. 1987, 
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The Mi l Industry of 

By David J. Ellis! | a 

| With the decline in the price of cocoa, censes since 1986. Four joint ventures con- oo 

Ghana’s principal export commodity, the verted their exploration rights into mining 

increase in the value of revenue from the programs in 1987, with some new gold 

mineral industry provided a necessary boost mining operations expected to be in produc- 

to export earnings. Export revenue fromthe tion in 1988. | Oo : 

gold, manganese, diamond, and bauxite in- Transportation problems continued to 

dustries amounted to approximately $170 Plague the manganese and bauxite indus- | 

million,? or 21% of total export value, com- tries, based at Nsuta and Awaso, respective- 

pared with 17% in 1986. The increase was _ ly. Poor roads and railroads and dilapidated 

mainly a result of increased gold production par a etes at Takorad fhe shipping 

and the continued bull market for gold. __ rminal for manganese and Dauxite, he 

The Economic Recovery Program (ERP), expors FOGNMO cot Gh ational! eee 
begun in 1988, was continued with the Rese -orp. eA eian Ta | 
support of the International Bank for Re- (GBC) below production capabilities. How- 

construction and Development (World various peernational na ae oe ee ean 

Ae Internationa vont ting marked for the rehabilitation of Ghana’s 
’ : : & badly deteriorated major roadways, rail sys- 

agencies. The goals of the ERP were the : 
. . . tems, and port complexes. | 

realignment of relative prices to promote The transfer of the focus of alluvial dia- 

economic gr owt ane pncrease exports, the mond mining operations from the depleted 

rehabilitation of social an “fecal disci. Akwatia facilities to nearby Birim was al- 

structure, the restoration 0 fiscal disci- ost completed in 1987. However, the con- 
pline, and the encouragement of domestic tinued need for new equipment and ma- 

savings and investment. In the continuing chinery prevented production from reach- 
pursuit of these objectives, Ghana soughtan ing the projected 1 million carat mark. 
Extended Fund Facility of $190 million and Ghana continued to be plagued by the 

a Structural Adjustment Facility of $100 jijlegal mining and selling of diamonds and 

million from the IMF, both of which were gold, because official agencies could not 

approved in November. Ghana also benefit- match the prices offered by illicit buyers. 
ed from pledges of multilateral and bilater- Estimates of the foreign exchange lost by 
a aid amounting to approximately $800 this undocumented export varied between 

illion. $10 to $30 million per year. 
Production of gold increased at each of — Two oil companies were involved in explo- 

the four working operations in Ghana, in ration activities in Ghana, one onshore and 
response to the rehabilitation stimulated by one offshore, but no oil production has 
a 5-year plan started in 1985. Changes in occurred since 1984. Rehabilitation of the 

the mining and investment cones nager on refinery at rema continued with the aid 

interest in gold mining, evidenced by the of a loan from the European Investmen 

issuance of more than 30 exploration li- Bank (EIB). 
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PRODUCTION AND TRADE 

Ghana experienced a trade deficit of $54 ments estimated to be $5.2 million, compar- 
million, compared with the positive balance ed with $5.0 million in 1986. Almost all of | 
of $16 million achieved in 1986. The value of the production was delivered to British 
both imports and exports increased, with Aluminium Co.’s (British Alcan) plant in 
exports valued at $787 million and imports the United Kingdom. Production of alumi- 
at $841 million. Imports of oil products num increased 20% over that of 1986, with 
accounted for almost 20% of spending. shipments totaling about 146,000 tons, 90% 
Members of the European Economic Com- of which was delivered to Kaiser Aluminum 
munity continued to be Ghana’s principal & Chemical Corp. and the remainder to 
trading partners, taking 38% of exports and Reynolds Metals Co., both of the United 
providing 49% of imports. The United States. — oo | 7 
States was also a major trading partner, Production and exports of manganese 
receiving 21% of Ghanaian exports and were down 13% and 5%, respectively, with 
providing a slightly smaller proportion of export revenue decreasing to $7.8 million 

| Ghana’s import needs. United States-Ghana compared with $8.2 million in 1986. Princi- 
trade was dominated by imports and. ex- pal markets for Ghanaian manganese ore | 
ports connected with Volta Aluminium were Belgium, the Federal Republic of Ger- 
Co.’s (VALCO) aluminum smelter. __ _many, Japan, Norway, Romania, and Spain. 

Production of gold increased 14% more Diamond production was down about 10% . 
than that of 1986 as the first effects of the compared with that of 1986, although the 
rehabilitation program at existing oper- value of sales increased slightly. The dia- 
ations were felt. Ashanti Goldfields Corp. monds were sold through a system of lim- 
(Ghana) Ltd. (AGC) produced almost 280,000 ited auctions attended mainly by European 
troy ounces of gold, an increase of 13% diamondbuyers. ) 
compared with that of 1986. AGC announc- The policy of using weekly auctions to 
ed earnings of $118 million, of which $45 determine the exchange rate for the Gha- 
million was profit. | naian cedi continued in 1987, and the cedi _ 

7 Total production at the three State Gold continued to devalue against the U.S. dollar | 
| Mining Corp. (SGMC) operations at Dunk- as it approached the lower exchange rate of 

wa, Prestea, and Tarkwa was up 21% com-_ the parallel market. Despite a continued 
pared with that of 1986, with production of growth of real gross domestic product, esti- 
8,600 ounces, 22,190 ounces, and 18,259 mated to be 4%, inflation increased to 35%, a 
ounces, respectively. compared with 25% in 1986, and the debt 

Production and exports of bauxite in- service ratio increased to 54% of export 
creased slightly, with the value of ship- revenue. | _ 

Table 1.—Ghana: Production of mineral commodities! 

ss” Commodity? (assti(<‘ W~*~*é«zS!”!~C«C«dA!~!~«dBH!O*~*~*~«wSRG=SC*«i ae 

Aluminum: 
Bauxite, gross weight _______ metric tons__ 70,200 44,000 170,000 226,000 $280,000 
Metal, smelter, primary _________do____ 42,458 NA 48,550 124,570  3150,000 

. Cement, hydraulic ___ thousand metric tons__ 290 229 363 219 3274 

Diamond: 
Gem*_____________-_ thousand carats__ 34 35 60 394 365 
Industrial® _________________do____ 306 311 572 3438 3400 

Total _________________do____ 340 346 632 522 3465 
Gold ___________ _ thousand troy ounces__ 276 287 299 287 3328 
Iron and steel: Steel, crude® _____ metric tons__ 5,400 5,400 5,400 5,000 5,000 
Manganese: 

Ore and concentrate, gross weight ___do____ 173,000 268,700 316,000 340,000 3295,000 
Mn content_________________do____ 69,216 107,480 130,000 140,000 120,000 

Petroleum: 
Crude®______ thousand 42-gallon barrels... §= #§ 7830 1780 100 __ __ 

Refinery products: 
Gasoline ________________do____ 2,150 1,460 ©1,000 £1,000 1,000 
Jet fuel___-______________do____ 248 224 £200 £200 200 
Kerosene________________do____ 597 666 “600 “600 600 
Distillate fuel oil ___________do____ 1,220 1,270 1,000 *1,000 1,000 

See footnotes at end of table.
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Table 1.—Ghana: Production of mineral commodities! —Continued 
TTS 

Commodity? 1983 1984. 1985 1986? 1987° | 

Petroleum —Continued . 
Refinery products —Continued 

Residual fuel oil 
. 

thousand 42-gallon barrels__ 2,630 2,120 £2,000 £2,000 2,000 | 
Other_________--+------do____ 81 81 £30 ®g0 80 

| Refinery fuel and losses _ ___ _ _do_ __- 257 216 - 200 £200 200 

| Total _.---_-~--------do___- 7,183 6,087 *5,080 ®5,080 ‘,080 

Salt®__.__________-_~----—~metric tons_-— 50,000 50,000 . 50,000 50,000 50,000 

Silver, mine output, Ag content 
| | 

thousand troy ounces_ — 14 14 14 14 16 

€Estimated. Preliminary. NA Not available. . 

1T able includes data available through July 22, 1988. o . 

21n addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) are 

produced, but output is not reported, and available information is inadequate to make reliable estimates of output levels. 

SReported figure. 
4All from imported clinker. 

COMMODITY REVIEW 

| | : METALS and replacement of parts on the western | 

| So . railway line linking Awaso and the port at 

Aluminum.—A second successive year of ‘Takoradi where the bauxite is exported. A 

abundant rainfall was instrumental in the pew feasibility study on the Kibi bauxite 

maintenance of a steady supply of electrici- deposits northwest of Accra was conducted | 

ty from the Akosombo and Kpong hy dro- by a team of experts from the U.S.S.R. 

electric power stations, which provided the Negotiations with various agencies about 

power to VALCO’s smelter at Tema. There- pogsible development of the Kibi deposits 

fore, production increased for the third year have been proceeding intermittently since 

in a row following the disastrous dry spell the early 1970’s. 

and production shutdown in 1984. Four Gold.—The gold mining industry in Gha- 

potlines were in operation during the year, na continued to reap the benefits of the 

and VALCO’s management hoped to be able enactment of the 1986 Minerals and Mining 

to occasionally run five potlines in 1988. Law, with more than 30 foreign companies 
Aluminium Enterprises Ltd.,a Ghanaian applying for prospecting and mining li- 

company, was looking for foreign partners censes since the new law was passed. Some 

for a joint-venture project to set up asecond of the important benefits provided by the | 

rolling mill at Tema. The project hada progressive new mining code were the right 

planned initial output of 10,000 tons per to retain not less than 25% of foreign 

year and would serve to provide for both exchange in an external account; the aboli- 

domestic shortfall and export markets.* tion of export levies and withholding taxes, 

Aluworks Ghana started production of alu- which were replaced by a royalty of 3% to 

minum coils and sheets at Tema in 1985. 12% of total revenue; and capital allow- 

Bauxite production at the Awaso Mine, ances, with which 75% of capital invest- 

operated by the GBC (Government of Gha- ment could be written off during the first 

na, 55%, and British Alcan, 45%), fellbelow year of a mining venture and 50% in 

the production target of 260,000 tons be- subsequent years. 

cause of equipment failures early in the Those new provisions, accompanied by 

year and continued problems with transpor- the devaluation of the cedi to a more realis- 

tation. Priority was given to rehabilitation tic level and the ongoing mine rehabili-



368 _ . MINERALS YEARBOOK, 1987 — | | 

tation programs, led not only to the immi- completed in 1986. | Fa 
nent development of several new mines but Because of repairs and rehabilitation: at 
also to increased production from existing the Dunkwa alluvial operations, 2.9 million 

| operations. oo _ cubic yards of ore, the largest. total since 
_ Rehabilitation progressed on schedule at 1975, was dredged. Plans were made for the 

| AGC’s Obuasi Mine as well as at the purchase of some new dredges to replace 
SGMC's operations at Dunkwa, Prestea, ones that were beyond repair. — - 
and Tarkwa. At Obuasi, the 5.5-meter- Because of repairs and: replacement. of 
diameter George Cappendell shaft was com- some mining equipment, about 162,000 tohs 
pleted by yearend and was to be commis- of ore was milled at Prestea, the most since 
sioned in 1988 and used to develop high- 1981. The implementation of a similar pro- 
grade quartz ore bodies in the southern area gram at Tarkwa resulted in the milling of 
of the mine. Two other shafts were in the almost 110,000 tons of ore, an increase of 

_ process of being sunk, and another shaft almost 50% more than in 1986. Ma 
was revamped in an effort to increase ore The Government of Ghana was: negotiat- 
production to 980,000 tons per year. These ing with the World Bank for an additional | 
new. shafts will provide access to. three $40 million credit in support of the rehabil- 
major ore bodies outlined for development _itation project. There was a possibility that 
in the 5-year plan and will shift the empha- one or more of the SGMC mines would seek 
sis from the northern to the southern part _ private funding through a joint-venture ar- 
ofthemine. re rangement. | a 
Two more ventilation shafts were also Among the newcomers to the gold mining 

being put in using a new raise borer. A_ industry in Ghana, the closest to production 
| conveyor system was also being installed to was Southern Cross Mining Ltd. (SCML), a | 

| expedite ore movement in the southern joint venture between Northern Queens- 
section. New equipment was purchased for land Co. Ltd. of Australia (70%) and the 
stope production and haulage, including SGMC (80%), which was redeveloping min- 
larger capacity mine cars to travel on reno- _ ing operations at Konongo and Obenemase. 
vated track on the major levels. : Konongo had been operated by SGMC be- 

At the processing plant, new crushers tween 1965 and 1984, when it was closed 
were in the process of being installed and due to supposed lack of reserves. Based on 
flotation cells were replaced. Humphrey exploratory work done in 1986, SCML ex- 
spirals were installed as an additional stage pected to begin production in 1988 of about 
in the gravity concentration section. 2,000 ounces of gold per month from surface 
Carbon-in-pulp processing was planned to mining. At full capacity, production was 
replace the current cyanide-zinc precipita- estimated to reach 30,000 to 40,000. ounces 
tion. | | | : per year. _ , oo . | 

As part of another effort to increase Another operation that reached the min- 
production, treatment of old mine tailings ing license application stage in 1987 was 
was scheduled to start in 1988. A recovery Teberebie Goldfields Ltd., a joint venture 
plant with a capacity of 1.8 million tons per between the Pioneer Group Inc. of the 
year was ordered. The plant would be able United States (65%), Glencar Explorations 
to recover up to 40,000 troy ounces of gold PLC of Ireland (25%), and the Government 
yearly. Two stockpile dischargers were also of Ghana, 10%. This 26-square-kilometer 
ordered to access the old tailings for re- concession lies south of Tarkwa and is an 
processing.‘ — extension of the Tarkwa Banket Reef. Prov- _ 

The SGMC continued its rehabilitation en and probable reserves were estimated to 
work and training program with the guid- be 5.68 million tons averaging 2 grams of 
ance of the Canada-Ghana Mining Group _ gold per ton, with an additional 11 million 
(CGMG) management team. The CGMG tons of possible reserves. Production was 
advisory team was hired in 1985 to lay outa expected to begin in midyear 1988, in the 
comprehensive plan for rehabilitation of form of an open pit operation with gold 
the three remaining SGMC operations and __ recovery by heap leaching. , , 
to train Ghanaians to take over operations Canadian-Bogosu Resources Ltd. (CBRL), 
at the end of the 5-year plan. There was a joint venture between Sikamen Gold Re- 
increased output at all three SGMC facili- sources Ltd. (SGRL) of Canada (40.5%), 
ties as a result of new equipment and Denison Mines Ltd. of Canada (27 )%, Exall 
development of 4 out of 14 targeted new Resources Ltd. of Canada (13.5%), the Gov- 
mining centers outlined in the evaluation ernment of Ghana (10%), and the Interna-
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tional Finance Corp. (IFC) (9%), applied for Bibiani, in the Western Region. Purchase of 
a mining lease on about one-third of the a gold tailings retreatment plant to process 
150-square-kilometer Bogosu concession. 30,000 tons of ore per year was accom- 
Exploration continued on the remaining plished in 1987. | : 
part of the concession. SGRL, the operator, Titan Resources Ltd. of Australia com- 
was underwritten at $1.65 million and listed pleted basic infrastructure on the Edua- | 
on the Toronto Stock Exchange in January. priem Peasem gold project in December. 
CBRL conducted exploration and a prefeasi- Results of analysis of samples from a 
bility study at an estimated cost of $3 trenching program were awaited. 
million during 1987. The Bogosu concession Kenbert Ltd. and three other Canadian 
area was part of a concession owned and firms were doing rehabilitation work at the 
operated by Marlu Gold Mining Areas Ltd. Adowsena-Ntronang Goldfield, with fi- 
from 1934 to 1955, during which period nancing from the Canadian Export Develop- 
920,000 ounces of gold was recovered at an ment Corp. Adowsena-Ntronang was for- 
average grade of 0.12 ounce per ton. The merly operated by Ashanti Adowsena | 
Bogosu deposits were along an 18-kilometer (Banket) Goldfields Ltd., and is located 

section of the same regional fault system on approximately 40 kilometers southeast of 
which other large gold mines, such as Obua- Konongo. Other operations were proceeding 
si and Prestea, were discovered. at Osenase (Eastern Region) and at Anko- 

Results of the prefeasibility study were bra near Prestea. , 

released in June with total reserves esti- Among other developments in the gold 
mated at. 5.78 million ounces. Of that, industry, the Government of Ghana an- © 

471,000 ounces was proven, 1.26 million nounced that an agreement was signed with 
ounces was probable, and 4.0 million ounces the U.S.S.R. for the rehabilitation of the — 
was possible. In addition, there were two abandoned Tarkwa gold refinery. Repair 
major underground sulfide ore deposits that work was estimated to cost $1 million and 

were not included in the study results. The would provide for a refining capacity of over 
| capital costs of development of a mine and 80,000 ounces per year. : 

plant were estimated to be $25 million, with = Manganese.—GNMC received a $6 mil- 
production of 75,000 to 100,000 ounces of jion loan from the EIB that was used to 
gold annually when full capacity is achiev- purchase new equipment, and to finance 
ed. Average production costs were esti- rehabilitation work at the Nsuta Mine and 

_ mated to be between $134 and $150 per plant and along the railway between Nsuta 
ounce, with a plant treating 1.5 million tons and the port at Takoradi. GNMC has been 
of ore per year from four ore bodies. Initial mining both manganese oxide and manga- 

development would be by open pit mining of nese carbonate, but the sales value of the 
oxide ore and reprocessing of mine tailings, oxide ore has been much higher than that of 
with eventual underground mining of sul- jhe carbonate ore. Reserves of oxide ore 
fide ore as a possibility for development were estimated to last only 4 more years, 

after further exploratory work. A feasibility sithough reserves of the carbonate ore were | 
study was expected to be completed by jjentiful. To gain more value for the car- 
yearend 1988 and production planned by bonate ore in 1979, GNMC had contracted 
midyear 1989. The IFC was to provide debt fo the building of a large kiln to roast the 

financing for the development. carbonate ore and convert it to manganese 
Sun Gold (Ghana) Ltd., a joint venture Gy ide. The kiln was completed in 1982 but 

between Sun Gold Ltd. of the United States Jas never commissioned because of a con- 
and Akyem Abuakwa Finance Development tract dispute with the builder over the 

Co. of Ghana, was issued a mining lease for financing for an electrical substation to 
a 140-square-kilometer concession at Atiwa prevent potentially damaging power surges. 

in eastern Ghana. Installation of infrastruc- GNMC was working with the Romanian 

ture and a plant for alluvial operations was mining agency Geomin in an investigation 

planned. were several other joint ventures of the potential for development of new 

that were well advanced in rehabilitation of reserves of manganese carbonate ore. “ 

former mines and/or new exploration activ- INDUSTRIAL MINERALS 
ity for gold. Ghana-Libyan Arab Mining Co., 
a joint venture between Ghanaian and Liby- Cement.—The Ghana Cement Works con- 

an interests, was involved with reactivating tinued to produce cement using clinker 

the abandoned surface mining operations at imported from the German Democratic Re-
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public. Cement production, although up data acquisition, drilling of three explora- 
from the 1986 level, was still far below tion wells, and drilling of one appraisal 
capacity and demand. well. ae 

' Diamond.—Despite a change in the focus In April, Amoco Ghana Petroleum Co., a 
of mining operations from the exhaust- subsidiary of Amoco Production Co., signed 
ed Akwatia deposit to the fresh reserves in an exploration agreement with the Govern- 
the Birim River Valley, diamond produc- ment of Ghana. The agreement covers 10 

| tion did not reach the 1-million-carat level concession blocks totaling 1.4 million acres 
forecast by Ghana Consolidated Diamonds off the southeastern coast. During the ini- 
Ltd. and even decreased compared with _ tial 3-1/2-year period, Amoco was scheduled | 
1986 production levels. The decline in pro- to carry out a 2,200-kilometer seismic pro- 
duction was the result of the continued need gram and to drill one exploratory well. 
for rehabilitation of the diamond processing There is an option to allow Amoco to extend _ 
facilities and the purchase of new equip- the agreement to7 years. oe a 

| ment. Fine gold was being recovered at a §_ A loan of $8 million from the EIB was 
rate of 225 ounces per month, and another slated for use in the second stage of the 
plant for gold recovery was in the process of rehabilitation of the oil refinery at Tema, | 
being installed. — . __. begun in 1984. The loan was to be repaid 

. | . over 15 years with a 5-year grace period. __ 
MINERAL FUELS The refinery was scheduled for a doubling 

The IFC acquired a 15% interest in the aaa da which 6 currently 28,000 

| 650,000-acre Keta Basin onshore concession | | . BF 

on which Diamond Shamrock International —_ physical acientist, Division of International Minerals. 
- Petroleum Co. of the United States and the _7Where necessary, values have been converted from 

Ghana National Petroleum Corp. were op- Gia as usgigg O % US: dollars at the rate of 
erating a eee vations program. The IFC 0 “Metal Bulletin Monthly (London). No. 196, Apr. 1987, | 
provided $4.5 million for the ongoing pro- Pav... :; yy 

- gram, which included plans for seismic pp. 122138.” “Ondo” V- 155, No. 8 Aug. 1987, 

%



The Min t f e Mineral Industry of 
Greece 

By Walter G. Steblez? | 

Greece’s mineral industry showed a Petroleum Corp. (NAPC), concerning the 
downward production trend in 1987. The nationalization of the consortium’s assets. 
output of bentonite, chromite, lead, magne- Government Policies and Programs.— 
site, nickel, pyrite and zinc declined com- The Government policy instituted in 1981 to 
pared with that of 1986; only barite, baux- promote state control over the economy and 
ite, lignite and kaolin showed slight gains mineral industry was reappraised in 1987 
during the year. The production declines in owing to (1) the decline of incentives in 

the mineral sectors paralleled the overall Greek industry and competitiveness of 
performance of Greece’s industry. In 1987, goods and services in the market, (2) a steep 
industrial production declined by 2% com- drop in private investment capital in the 

pared with that of 1986, and was below the Greek economy, and (3) pressure from the 
output level of 1980. Compared with 1980, European Economic Community (EEC) to 

Greece’s industrial output from 1981 to 1987 establish a free, unified market covering all 

registered only slight increases during 1981, EEC member states by 1992. To meet the 
1985, and 1986. According to the country’s 1992 deadline and reverse the decline of the 
Statistics Bureau, out of 20 industrial country’s economy, the Government waived 

branches, 12 remained below 1980 produc- a number of restrictions placed on state- 
tion levels; these included the industrial controlled enterprises that earlier prevent- 

minerals, metallurgical and metals fabri- ed normal business transactions. These poli- 

cating sectors.? Moreover, the growth rate cies restricted the hiring and firing of state 

of the country’s gross domestic product in employees and abolished management in- 

1987 declined compared with that of 1986. centives. The Greek Government also aban- 

In 1987, Greece continued to be an impor-_ doned the practice of worker control of day- 

| tant European producer of bauxite, cement, to-day commercial operations.* At the same 

industrial minerals, ferroalloys and nonfer- time, the Government made serious efforts 

rous metals. The Greek-Soviet alumina to attract foreign investment in the alumi- 

project and the uncertainty about the fu- na, bauxite, lignite, and steel industries. 

ture of Larco S.A., Greece’s ferronickel The results were less than satisfactory. 

producer, continued to be the main issues of Most investors, who planned from 5 to 15 

the country’s mineral industry in 1987. By years into the future, lost confidence in the 

yearend, all the details for the construction Greek investment climate owing to periodic 

of the alumina plant were finalized, includ- reversals of Government regulations, and 

ing its relocation. Larco came under scruti- the Government's longstanding policy of 

ny for possible closure and/or privitization. | bringing most of the country’s major indus- 

In the fuels sector, a dispute arose be- tries under its control. 

tween the Governments of Greece and Tur- In 1987, more than one-half of Greece’s 

key over petroleum exploration rights in mining enterprises were state-owned, and 

the Aegean. There was also a dispute be- efforts to nationalize NAPC’s assets during 

tween the Government of Greece and the the year added even more uncertainty to 

Prinos oil consortium, the North Aegean stated Government aims. 
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PRODUCTION | 

The mineral industry’s overall negative (mixed sulfide and lead and zinc concen- 
performance continued to reflect adverse trates); the Eliopoulos Kyriacopoulos Group 
factors such as the decline of the U.S. dollar (barite, bauxite, bentonite, and perlite); 

and strong competition in the world mar- Magnomin General Mining Co. S.A. (mag- 
ket. The Government’s dominance of the nesite and dead-burned magnesite); and the 

industry removed the flexibility necessary Titan Cement Co. S.A. remained Greece’s 
to react effectively to new market situa- major private companies. Major state- 
tions. Ferronickel production in Greece owned mineral interests included oper- 
practically ceased at a time when its mar- ations for the production of asbestos, baux- 

ket value rose from $4 to $17 per ton. ite, cement, chromite, lead, lignite, petrole- 
Aluminium de Gréce S.A., a subsidiary of um and steel. 
Pechiney of Prance; the Bodossakis Group | 

| Table 1.—Greece: Production of mineral commodities! . 

(Metric tons unless otherwise specified) . 

Commodity? | 1983 1984 1985 ~ 1986 —s19878 

Aluminum: . . 
Bauxite, gross weight _____ thousand tons_ _ 2,455 2,296 2,453 2,230 - 2,400 
Alumina, gross weight __________do____ 410 482 380 470 | 480 

etal . 

Primary __.__________________ 136,181 136,244 125,222 126,000 126,000 
. Gecondary® ~_~____ 7,000 7,000 7,000 7,000 7,000 

Chromium: Chromite: . 
Run-of-mine ore ______________--__-_ 83,202 123,186 214,081 217,979 * 220,000 
Marketable products: 

Direct-shipping ore® _____________- 7,000 11,000 15,000 16,000 16,000 
Concentrate... 20,517 50,364 58,948 - 60,063 63,000 

Iron and steel: 
Iron ore and concentrate, nickeliferous:* 

Gross weight _____-_-— thousand tons_ — 1,343 1,929 2,245 2,200 2,200 
Fe content _______________do____ 572 810 920 €900 900 

Metal: . 
Pigiron ________________do____ 138 138 140 "160 160 
Ferrochromium_____.___________ 18,000 32,974 34,436 — 38,260 38,000 
Ferronickel®_________~~________ 50,000 53,000 63,800 #10,324 5,000 
Steel, crude _______ — thousand tons__ 858 895 985 “890 950 

Lead: 
Mine output, Pb content®___._.§__________ 20,000 22,000 20,000 F19,000 18,000 
Metal, refined, primary® 5__-_§_§_§_-_______ _- __ 15,000 16,000 —_ 16,000 

Manganese: 
Ore, crude: 

Gross weight _________________- 40,140 28,170 29,820 32,585 35,000 
Mn content ______-____________ 12,042 8,451 8,946 10,759 11,500 

Concentrate: 
Gross weight _________________~_ 4,636 5,447 5,085 4,560 5,000 
Mn conent _____~__.~—__________- 2,272 2,669 2,478 2,234 2,450 

Nickel: 
Ni content of nickeliferous iron ore® ®______ 18,000 16,700 22,000 T14,400 12,000 
Ni content of alloys ___________-_---~~- 12,858 15,829 15,952 2,581 1,300 

Silver: Mine output, Ag content® 
thousand troy ounces__ 41,797 1,800 1,700 1,700 1,700 

Tin metal, secondary®____________--__~_- 40 40 40 40 40 
Zinc mine output, Zn content®____._________-~ 21,300 22,500 21,500 22,500 21,000 

INDUSTRIAL MINERALS 
Abrasives, natural: Emery __ __§ ______----- 7,007 8,100 7,729 7,500 8,000 
Asbestos: 

Ore______________~ _ thousand tons__— 2,490 3,766 3,705 3,927 3,700 
Processed ________________________ 31,811 45,376 46,811 51,355 48,000 

Barite: 
Crudeore_______________________- 90,187 24,822 26,000 2,227 3,000 
Concentrate. _§__________________ 30,262 2,423 3,283 2,305 2,300 

Cement, hydraulic________ _ thousand tons__— 14,196 13,521 18,669 18,341 13,400 
Clays: 

Bentonite: 
, Crude.---__________ 688,941 778,722 886,972 1,817,825 —_—_1,200,000 

Processed ____________________ 214,193 _ 260,941 239,861 352,587 300,000 

See footnotes at end of table.
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Table 1.—Greece: Production of mineral commodities' —Continued 

. (Metric tons unless otherwise specified) 

a 
Commodity? 1983 1984 1985 1986” 1987° 

- INDUSTRIAL MINERALS —Continued . 

Clays —Continued 

Kaolin: . 
Crude__-_-----------~-------- 60,749 92,407 87,623 141,210. 145,000 
Processed __.____~~.~-~--~~---_-- 6,032 10,376 7,449 3,532 3,700 

Fluorspar, grade unspecified® _________-_-~ 300 300 300 300 300 
Gypsum and anhydrite® _.________----~-- £645,431 690,000 690,000 650,000  —s-_: 650,000 

esite: 
"Grade _-- ~~ thousand tons__ 891 1,064 846 944 910 

Dead-burned _______..~--.~-------- 251,692 316,119 - 239,837 248,114 220,000 

Caustic-calcined __ ____. ____--------- 113,026 121,227 94,866 126,069 120,000 

Nitrogen: N content of ammonia®___________ $227,247 230,000 230,000 230,000 230,000 

erlite: 
Crude __________~--~----------- 206,882 274,360 239,768 357,347 300,000 

Screened _.______--_------------ 151,601 177,571 161,161 184,148 170,000 
. Pozzolan (Santorin earth) __—-— thousand tons_ -— F800 908 938 1,005 1,000 

Pumice __________-~--~-----------+- 500,460 626,971 620,328 860,047 625,000 | 

Pyrites, gross weight ____-___---+------ 143,518 164,949 § 173,262 150,245 *149,072 
Salt, all types___._____—~~- thousand tons__ 159 133 150 *150 150 

Silica (probably silica sand)®________------- 1,908 438,892 38,000 38,000 — 88,000 

Sodium compounds:® 
Carbonate_______.—__------------ 1,000 1,000 1,000 1,000 1,000 
Sulfate. _._____-__--------------- 47,173 9,000 9,000 F8,.000 7,000 

Stone: Marble®________——-—- cubic meters__ #138,492 #132,332 150,000 150,000 | 150,000 

Sulfur:® 
S content of pyrites ____—_— thousand tons__ 467 478 78 66 70 
Byproduct of petroleum —__—.-__—-do__~- 45 45 5  &§ 5 
Natural gas_________-_------do__~~ ‘15 120 ~ 120 F180 130 

Total _._________------~-do___-_ 187 203 203 F201 205 

. Talc and steatite___.______------------ 2,166 1,712 1,725 17,310 1,800 

MINERAL FUELS AND RELATED MATERIALS 

Coal including briquets: . 
Lignite. ____._.__._-__~—~- thousand tons__ 30,580 31,576 35,962 37,976 #43,100 

Lignite briquets®. ____._______--do____ 452 120 120 110 120 

Coke: 
Coke oven__________-~----~-—-do___- 300 300 300 305 305 

Gashouse __________~--_-~---do____ 15 15 15 16 18 

Gas: . 
Manufactured, gasworks*® 

million cubic feet__ 15 15 15 15 15 
Natural __________--_-------do__~~ 5,000 3,224 2,195 2,200 2,200 

Petroleum: 
Crude _____-— thousand 42-gallon barrels_ — ©10,000 9,688 9,655 £9,500 9,600 

Refinery products: . 

Gacoline ~~ do 14,500 14,136 16,592 ©15,000 16,000 

Jet fuel. _- _______-_-_-do__~- “13,000 11,696 10,984 11,000 11,000 

Kerosene___________-_---do___- 300 217 302 €300 300 
Distillate fuel oil] _. _______-_-do__-_- ©29,000 28,378 24,521 ©25,000 — 26,000 

Residual fuel oi] ____._____—-do__~- €35,000 29,417 27,279 ©28,000 28,000 

Lubricants____________---do__~- “650 630 822 ©3800 800 

Other___________-__----do___~- — ©3400 3,852 3,461 3,500 3,500 

Refinery fuel and losses _ _ _ _ _ _ _do_ — __ &4,500 3,521 3,899 ©4,000 4,000 

Total _.__________---do__~- *100,350 91,847 87,860 ©87,600 89,600 
nnn eT nnn em 

€Estimated. Preliminary. ‘Revised. 
ITable includes data available through July, 1988. 
21n addition to the commodities listed, a variety of other crude construction materials (clays, sand and gravel, and 

stone) is produced, but output is not reported, and available information is inadequate to make reliable estimates of 

output levels. Cobalt is also produced and is included with “Nickel.” 

3Ni content is also reported under “Nickel.” 
“Reported figure. 
‘Includes antimonial lead and hard lead. | 
6Also includes Co content.
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In 1987, Greece’s total exports and im- and sheet steel. Greece continued to expand 

ports both rose by 24% compared with those commercial contacts with the Council for 
of 1986. The foreign debt remained at $17.7 Mutual Economic Assistance countries in 
billion, while the debt-service ratio, as a_ the field of fossil fuels and metals. Within 
percent of exports, increased from 52% in the EEC, Greece participated in the Inte- 
1986 to 59% in 1987. Principal U.S. mineral grated Mediterranean Program, an EEC 
exports to Greece were coal and shredded development fund that would provide the 
iron and steel; principal imports were petro- capital required for some of the country’s 
leum refinery products, hydraulic cement, mineral projects. | 

Table 2.—Greece: Exports of mineral commodities? a | 
| (Metric tons unless otherwise specified) . 

. | | . Destinations, 1986 

O Commodit: 1985 1986 : 
y . os United Other (principal) 

Aluminum: . 
Ore and concentrate 

thousand tons_ — 1,333 1,133 _.  US.S.R. 398; Netherlands 151; 
France 1138. 

Oxides and hydroxides _.______~ 187,400 135,565 _. Netherlands 44,050; United Kingdom 
24,000; Eeypt 23,511. 

Ash and residue containing aluminum . 610 238 — Italy 175; United Kingdom 42; 
: etherlands 21. 

Metal including alloys: _ 
Scrap _____~~-----~--~~ 1,114 317 -— Italy 115; West Germany 94; . 

Belgium Luxembourg 67. 
Unwrought_ ____.._--_--~-- 43,198 45,855 _- Italy 23 067; France 14,491; Lebanon 

Semimanufactures _____---- 49,549 39,118 5,677 Saudi Arabia 7,666; West Germany | 

Antimony: Ore and concentrate _ _ ~~ —— 120 60 __ All to France. 
Chromium: . , 

Ore and concentrate ____.__.__~— 8,830 10,964 _- West Germany 8,000; United King- 
dom 1,044; Spain 80. . 

Metal including alloys, all forms ~~ -—_ 209 216 _- All to Netherlands. 
Copper: . 

Matte and speiss including cement 
copper ____—___._---_----- 950 1,393 - ..  Belgium-Luxembourg 713; West Ger- 

many 572; Netherlands 102. 
Ash and residue containing copper __ . 1,117 547 _- West Germany 350; Spain 184; 

Belgium-Luxembourg 13. . 
Metal including alloys: 

Scrap ___.__----------- 900 76 _-  Belgium-Luxembourg 40; Spain 36. 
Unwrought__.._-__---~-~-~- 22 21 _. All to Belgium-Luxembourg. 
Semimanufactures __—~_——-~-— 14,481 22,013 159 Italy 9,285; West Germany 2,301; 

Egypt 2,187. 
Gold: 

Waste and sweepings 
value, thousands_ _— _- $155 _. All to Belgium-Luxembourg. 

Metal including alloys, unwrought 
and partly wrought _ —— ——do____ $218 $87 —_ Italy $39; Belgium-Luxembourg $30; 

West Germany $18. 
Iron and steel: Metal: 

Scrap___________--------- 1,102 1,156 _— Italy 900; Belgium-Luxembourg 191; 
West Germany 65. 

Ferroalloys: 
Ferrochromium_________-~— | 23,070 43,315 8,120 Japan | 7,226; Belgium Luxembourg 

Ferromanganese —.____—--~-~ -- 10 __  Allto Belgium-Luxembourg. 
Ferronickel _~_________-_- 89,542 67,113 _. West Germany 36,093; United King- 

dom 9,366; France 8,276. 
Steel, primary forms. —________~- 145,609 152,582 _- Turkey 8,901; Italy 34,928; China 

Semimanufactures: —_ 
Bars, rods, angles, shapes, 

sections ~_-_____ ~~ 246,678 312,392 _- Italy 80,058; Algeria 48,412; China 

Universals, plates, sheets _____ 154,802 149,470 87,849 Belgium-Luxembourg 26,822; Italy 

Hoop and strip____________ 58,548 28,887 1,891 Syria 16,382; West Germany 3,115; 
France 3,106. 

See footnote at end of table.
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Table 2.—Greece: Exports of mineral commodities' —Continued 

(Metric tons unless otherwise specified) . 

ere 
SRS 

. Destinations, 1986 

~ Commodit 1985 1986 | +4 ~ . 
- y United Other (principal) 

renner A 
ee 

METALS —Continued Oo 

Iron and steel: Metal —Continued 
Semimanufactures —Continued . 

Rails and accessories _ _ — _ — - —~- 9 _- 
Wire___~--—------------ 1,474 7,334 oe Saudi Arabia 4,544; Libya 1,291. 

. Tubes, pipes, fittings ____---~- 106,032 70,365 8,824  U.S.S.R. 38,598; Cyprus 4,509. 

‘Castings and forgings, rough — —— 252 270 -- Libya 133; West Germany 99; Sweden 

Lead: oo 

Ore and concentrate ______--—-~-- 23,000 38,800 _ Yugoslavia 19,300; Belgium Tuxem- 

; . bourg 12,500; U.S.S.R. 3,000. 

Ash and residue containing lead_ — — _ $82 328 _. _ All to Spain. 

Metal including alloys: 
Scrap __.-__----------- -- 1 -- All to Cyprus. . 

Unwrought______-------- 2,167 3,442 _- Italy 1, 8; West Germany 1,350; 
t . 

‘Semimanufactures ___——---- 23 31 -- une Kingdom 19; Libya 11. . 

Magnesium: Metal including alloys, scrap 30 30 _— __ Italy 18; West Germany 12; Belgium- 
Luxembourg 5. . 

Manganese: 
Ore and concentrate, metallurgical- . 
grade___-_____-_~------- -- 501 _. Saudi Arabia 500; West Germany 1. 

Oxides _______--~-_-------+- -- 11,185 298  Belgium-Luxembourg 3,978; U.S.S.R. 
a 2,050; West Germany 994. , 

Molybdenum: Ore and concentrate — _ —_- -- 17,108 _- All to Netherlands. 

ickel: 
Ash and residue containing nickel _~ _ 39,121 53,027 35,680 Egypt 15,512; Malta 1,275. 

Metal including alloys: . 
Scrap ___-------------- 18 _- 
Semimanufactures — ————-——-—- 873 1,002 _— Netherlands 1,001. 

Platinum-group metals: . 

Waste and sweepings Co 
value, thousands_ — _— $18 $18 

Metals including alloys, unwrought . . 

and partly wrought ___——do_~_~- $182 $1,704 iH West Germany $1,070; United King- 
om $4. 

Rare-earth metals including alloys, all : . 

forms ______—~_~--~-------- 1 -- ; 

Silver: Metal including alloys, . 

unwrought and partly wrought 
- value, thousands_ — $4,004 $8,361 -— France $5,708; Belgium-Luxembourg 

Tin . _ $2,652; Saudi Arabia $1. 

Ash and residue containing tin ~~~ -— 22 __ . 

Metal including alloys: 
Scrap ______-_---------- 6 _- 

; Unwrought_ ___---_---~--- 1 _— 

Semimanufactures ____—_—— ~~ (?) - 2 _. West Germany 1; bunkers 1. 

Titanium: Metal including alloys, 
7emimanufactures_————-—-—--——~ -- 5 _.  Alltoltaly. 

inc: 
Ore and concentrate _ __ ____~--- 43,300 45,250 __ France 15,000; Belgium-Luxembourg 

13,000; Yugoslavia 10,500. 

Blue powder_ —-_____--~_----- _- 35 _. West Germany 29; Egypt 6. 

Matte___________------~--- 431 175 -- India 100; Belgium-Luxembourg 50; 
y 25. 

Ash and residue containing zinc — — — — 1,322 1,526 _. West Germany 816; Belgium-Lux- 
embourg 710. 

Metal including alloys: 
Scrap ___-_-_----------- 373 628 _. West Germany 411; Italy 217. 

Unwrought_ _ ___-----~---- 69 1 _. NA. 

Semimanufactures __—_—__-~- 2 188 __ __ Italy 96; West Germany 88; Saudi 
Arabia 1. 

Other: 
Ores and concentrates_ —__——---- 143,390 59,123 4,250 Belgium-Luxembourg 38,868; Sweden 

10,000; France 6,000. 

Ashes and residues_ — —__—------ 21,371 20,063 _. New Zealand 12,105; Malta 5,711; 
United Arab Emirates 3,898. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete __.____------------- 373,588 583,519 362,068 United Kingdom 92,539; Algeria 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands — $399 $522 $378 West Germany $143. 

See footnotes at end of table.
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Table 2.—Greece: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

a eae SS 

— Destinations, 1986 

Commodity 1985 1986 : a 
United Other (principal) 

NRE NN SS SSS SSS SSS SS SSS si esi hs isi NR) 

INDUSTRIAL MINERALS —Continued 
Abrasives, n.e.s. —Continued 

Grinding and polishing wheels and 
stones _________~_________ 37 69 -~ Switzerland 37; Iran 19; Turkey 8. 

Asbestos, crude ____§___-___~_____ 29,387 44,468 --. Turkey 6,235; Italy 4,672; France 

Barite and witherite__._._.__~______ 14,000 22,109 _-~ Kuwait 22,000; Israel 109. oO 
Boron materials: Elemental _______ _ __ (?) _. NA. 
Cement________~—~ thousand tons__ 7,286 7,815 1,094 Egypt 2,629; Algeria 1,376; Saudi 

Arabia 1,306. 
Chalk____-____~~ ~~~ 1,652 642 - -- Saudi Arabia 477; Bahrain 80; Cyprus 

Clays, crude: . 
ntonite ~~~ 453,714 460,875 _-- Sweden 59,008; Netherlands 58,898; 

, West Germany 55,160. 
Chamotte earth___________-__ 1 14 -- All to West Germany. 

: _ Kaolin ~~~ ~~~ 15,314 27,585 -- Yugoslavia 19,630; Cyprus 7,163; 
a gypt 500. 

_ Unspecified _..._--_--______ 187 69 _— All to Cyprus. 
Diamond: Gem, not set or strung 

value, thouands_ _ _— $22 _.  AlitoJapan. 
Diatomite and other infusorial earth _ _ _ 15 — | 
Feldspar, fluospar, related materi- 
als, feldspar... __~_-________ 20 100 _.  Allto Israel. 

Fertilizer materials: 
Crude, nes ~~~ Le 365 104 .— All toSaudi Arabia. 
Manufactured: . 

Nitrogenous _____________ 11,282 66,444 -~ Algeria 23,400; Turkey 13,600; United 
Kingdom 10,700. 

Phosphatic ... ~§_-§_/§________ _- 14,950 -— All to Algeria. : 
Potassic. ...-.....______ 33,110 58,175 -- China 34,500; Saudi Arabia 6,000; 

Belgium-Luxembourg 5,000. 
. Unspecified and mixed_ ___— __ 74,399 62,722 -- China 07 50; France 15,875; Cyprus 

Gypsum and plaster ______._______ 61 24 | 16 Kevpt 3. 
Kyanite and related materials. ______ —_ 20 _— to Cyprus. 
Lime ___-__-~~__-_-_----~-~_- 500 151  __ Israel 150.. 
Magnesium compounds: 

Magnesite, crude_______._____ 10,447 8,054 _- Italy 4,000; Netherlands 1,886; 
_ United Kingdom 1,555. | 

Oxides and hydroxides _________ 332,618 326,871 74,860 West Germany 65,934; United King- 
om 38,538. 

Mica: Worked including agglomerated 
splittings _._.___.~__________ 1 — 

Precious and semiprecious stones other 
than diamond: Natural 

. value, thousands_ _ _- $22 __ All to Switzerland. 
Pyrite, unroasted_ ~~. ~~ _-_____ 110 __ 
Salt and brine. ~~ 2 5 11 75 — West Germany 67; bunkers 8. 
Sodium compounds, n.e.s.: Carbonate, 

manufactured ~~~ ~§_~§________ 80 50 _- Cyprus 25; Saudi Arabia 25. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ 53,053 39,015 151 Saudi Arabia 12,660; Italy 8,188; West 

Germany 5,531. 
Worked __§ 9 140,206 173,067 9,817 Saudi Arabia 74,327; Tunisia 27,000; 

Algeria 17,904. 
Dolomite, chiefly refractory-grade __ 1,300 3,183 _— United Kingdom 2,800; Saudi Arabia 

209; Kuwait 59. 
Gravel and crushed rock ________ _ 9,535 3,460 — Libya 2,505; Cyprus 920; West Ger- 

many 15. 
Limestone other than dimesion __ _ _ _- 6,830 _— All to Cyprus. 
Quartz and quartzite___________ 2,900 18,500 _~- Italy 10,000; Switzerland 8,500. 

Sunn’ other than metal-bearing ____ 26 33 — Austria 28; Jordan 9. 

Elemental, crude including native and 
byproduct ______.~________ 13,571 7,023 _- Algeria 3,000; Romania 2,500; Cyprus 

Dioxide__________________- 168 148 _. All to Cyprus. 
Sulfuricacid_______.________ 4,708 1,375 _— Lebanon 715; Cyprus 428; Saudi 

Arabia 128. 
Talc, steatite, soapstone, pyrophyllite __— 109 245 _— All to Cyprus. 
Vermiculite, perlite, chlorite. _______ 200,764 225,623 52,570 West Germany 88,460; United King- 

dom 29,375. 

See footnotes at end of table.
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Table 2.—Greece: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodity 1985 1986 “Thuwede)) UU United _Other (principal) 

INDUSTRIAL MINERALS —Continued . 

Other: 
| 

Crude___~--------------~-- 6,585 3,147 -~- France 1,151; Bulgaria 605; United 
; Kingdom 500. 

Slag and dross, not metal-bearing _ _ — 10,855 2,806 _— Saudi Arabia 1,789; Israel 500; West 
Germany 425. 

MINERAL FUELS AND RELATED - 
. MATERIALS 

Coal: Bituminous— ~~. —____----~-~- 49,000 _ __ 
Petroleum: 

Crude_ thousand 42-gallon barrels_ — 2,728 5,401 _— All to France. 
Refinery products: 

Liquefied petroleum gas oO 
do____ 401 390 _- Lebanon 147; Egypt 102; Syria 96. 

Gasoline _____..—~-—do____ 4,866 3,327 1,232 France 1,815; Italy 147. 
Mineral jelly and wax __do_ ~~~ () — 
Kerosene and jet fuel_ __do_ ___ 3,458 2,979 2,550 Netherlands 221; Egypt 97. 
Distillate fuel oil _____do____ 1,505 820 192 France 299; Singapore 101. 
Lubricants _______——do___~ 697 740 29 _—s Italy 164; Egypt 157; France 53. 
Residual fuel oil___ _ _ _ _do____ 5,744 4,486 652 Bulgaria }» 3; United Arab Emir- 

ates . 
Bitumen and other residues 

do_ . —— 1 (?) _. All to Cyprus. 
- ‘Bituminous mixtures_ —_ —do_ — —— 2 3 _- Mainly to Cyprus. 

Petroleum coke __——— —do____ 11 __ 

. NA Not available. . 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. | 

. Table 3.—Greece: Imports of mineral commodities? 
(Metric tons unless otherwise specified) 

| Sources, 1986 
Commodit: 1985 1986 ‘“Tdnteq  2+»W..... 

y United Other (principal) 

METALS | | 
Alkali and alkaline-earth metals: 

Alkali metals __._____-_---~- 2,029 563 _. France 265; West Germany 226; 
Belgium-Luxembourg 53. 

Alkaline-earth metals ______-~- 21 12 _- All from France. 
Aluminum: 

Ore and concentrate _______-—~~- 1,406 102 _— All from China. 
Oxides and hydroxides ________~- 332 505 (7) United Kingdom 240; West Germany 

201; Italy 36. 
Metal including alloys: 

Scrap __.--__---------- 50 69 _. _ United Arab Emirates 36; Cyprus 32; 
Yemen (Aden) 1. 

Unwrought___~_--_-~---- 3,644 7,180 _- Eeypt 2,981; U.S.S.R. 1,464; Canada 

Semimanufactures _________ 4,627 7,583 8 West Germany 3,247; United King- 
dom 2,043; Italy 838. 

Antimony: 
Oxides _______-_-_~~--_-_~- 11 13 -- United Kingdom 9; Switzerland 2; 

yl. 
Metal including alloys, all forms _ ~~ 71 13 _- All from Belgium-Luxembourg. 

Arsenic: Oxides and acids_ _ _——__——- 14 51 _. France 38; Belgium-Luxembourg 13. 
Bismuth: Metal including alloys, all 

forms _________---__------- 1 1 --— Mainly from United Kingdom. 
Cadmium: Metal including alloys, all 

forms ________-_-------~---- 1 3 _  Belgium-Luxembourg 1; West Ger- 
many 1; Netherlands 1. 

Chromium: 
Ore and concentrate ______-_--~- 35,980 65,152 _. Albania 38,764; Republic of South 

Africa 18,628; Turkey 5,487. 
Oxides and hydroxides _____-~~- 208 84 _. United Kingdom 59; West Germany 

20; Romania 5. 
Metal including alloys, all forms — —~— __ (?) _. Mainly from Belgium-Luxembourg. 

Cobalt: 
Oxides and hydroxides _____~-~- (?) _- 
Metal including alloys, all forms —__ 5 8 1 Belgium-Luxembourg 3; West Ger- 

many 3. 

See footnotes at end of table.
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: Table 3.—Greece: Imports of mineral commodities: —Continued. 
(Metric tons unless otherwise specified) . 

ann eee erence ee SS SSS FS SSS SSS SSPE 

Sources, 1986 

Commodit 1985 1986 : " ; ‘United Other (principal) 
a ae 

METALS —Continued : 

Columbium and tantalum: Metal includ- 
i alloys, all forms: 
“Colum ium (niobium) __________ (?) -- . . . 
Tantalum _____~_~__~________ od) —_— | 

Copper: i. 
atte and speiss including cement _ 
copper ___-___ ~~~ 9,959 12,486 ~- Chile 3,575; Belgium-Luxembourg 

2,811; Zambia 1,504. : 
Oxides and hydroxides _________ 92 39 -- Norway 24; West Germany 10; Aus- - 

tria 4. 
Sulfate ___---.---._-______ 1,373 872 6 Yugoslavia 849; East Germany 10. 
Metal including alloys: ss 

Scrap ~_--_-_~.~-.- ~~ _____ (7) 9 ~~ Yemen (Aden) 7; West Germany 1. 
Unwrought__.___________ 22,780 28,346 (?) Chile 14,786; Zambia 5,188; Spain 

Semimanufactures _________ . 8,539 4,092 10 West Germany 1,014; Belgium- 
Luxembourg 910; France 615. 

Gold: Metal including alloys, unwrought 
and partly wrought . 

. ~ value, thousands_ _ $25,872 $29,087 $37 Switzerland $26,135; West Germany 
$2,522; Austria $317. 

Iron and steel: 
Iron ore and concentrate: . 

Excluding roasting pyrite __ —__ 339 2,038 _- China 1 he Sweden 195; Nether- 

Pyrite, roasted... __.______ 14,950 _— 
Metal: a 

Scrap _-__-_____~_______ 313,312 455,305 130,595 USSR. 130,189; United Kingdom 

Pig iron, cast iron, related mate- . 
- plalgp- LL 8,589 20,335 22 U.S.S.R. 17,895; France 954; Yugo- 

slavia 757. 
Ferroalloys: . 

Ferrochromium —_______ 43 46 __ West Germany 39; Sweden 6; France 

Ferromanganese___ _ _ _ __ 6,115 . §,296 _— Portugal 2,824; Belgium-Luxembourg 
ee | 1,393; Republic ae South Africa 352. 

Ferromolybdenum_ — — — — — — — 6 8 -- Austria 3; West Germany 2;Italy2. 
Ferrosilicomanganese __ __ ' 6,642 6,525 _- Portugal 5,514; Spain 306; Republic of 

South Africa 189. 
Ferrosilicon_ _______——_ 2,807 3,901 -- France 1,281; West Germany 1,046; 

Norway 740. | 
Silicon metal __________ 311 622 _- France 563; Italy 24; Norway 15. 
Unspecified____._______ 424 397 (?) France 265; Belgium-Luxembourg 62; 

Netherlands 38. 
Steel, primary forms __—___-__ 943,412 958,607 -- Netherlands 261,457; United King- 

dom 188,303; France 106,600. 
Semimanufactures: 

Bars, rods, angles, shapes, 
sections. __________ 169,753 231,801 5 Italy 37,793; France 31,527; Yugo- 

slavia 29,956. 
Universals, plates, sheets _ _ 212,826 181,224 458 France 32,183; West Germany 27,570; 

y 16,625. 
Hoop and strip_______-- 22,363 21,367 (7) ~—_‘ Bulgaria 7,600; West Germany 5,002; 

Belgium-Luxembourg 4,439. 
Rails and accessories ____ — 1,104 19,912 — Austria 10,376; France 4,291; West 

Germany 4,109. 
Wire _______________ 10,874 18,042 (7) _—_ Italy 2,489; West Germany 1,802; 

Belgium-Luxembourg 1,621. 
Tubes, pipes, fittings _____ 29,664 27,825 167 West Germany 9,100; Republic of 

South Africa 3,382; Italy 3,034. 
Castings and forgings, rough 985 894 43 Italy 342; Belgium-Luxembourg 202; 

West Germany 168. 
Lead: 

Ore and concentrate. __________ 9,783 9,009 _- Peru 3,342; Iran 2,850; Morocco 2,000. 
Oxides _-_ ~~~ 82 114 _- France 69; United Kingdom 38; West 

Germany 5. 
Ash and residue containing lead___ _ 2 _- 
Metal including alloys: 

Scrap _.-_-______________ 12 65 _- West Germany 49; Sweden 15. 
Unwrought____§_§_§________ 9,752 1,937 _- Australia 972; West Germany 411; 

Belgium-Luxembourg 346. 

See footnotes at end of table.
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Table 3.—Greece: Imports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 

a 
Sources, 1986 

Commodit 1985 1986 : —. 
y United Other (principal) | 

ee 

METALS —Continued 

Lead —Continued 
Metal including alloys —Continued 

Semimanufactures — ~~ —__-—_~— 22 99 __ Italy 62; West Germany 16; United 

. . . Kingdom 8. 
Lithium: Oxides and hydroxides_ — — ~~ — 3 48 _- France 30; United Kingdom 12; West 

rmany 6. | 

Magnesium: Metal including alloys: y 

nwrought __.____--------- 382 | 550 __ Norway 276; France 272; United 
Kingdom 2. 

Semimanufactures___—__---~--~- 18 20 (2) West Germany 14; France 6. 

Manganese: 
Ore and concentrate, metallurgical- 

_ grade. _------~--~------- 10,852 589 _—. All from Turkey. 
Oxides ____--~---------+--- 5 133 -- Belgium-Luxembourg 102; France 15; . 

etherlands 15. 
Metal including alloys, all forms _~~— 119 138 _— Belgium Luxembourg 32; France 31; 

. nited Kingdom 31. 

Mercury _____—~—-— 76-pound flasks_ — 58 116 NA West Germany 58; France 29; United 
ngdom 20. 

Molybdenum: Metal including alloys: . 

Unwrought __.-_----------- 3 35 (?) U.S.S.R. 14; France 13; West Ger- 
many 4. . 

Semimanufactures._.___-_-----~ 11 3  (*) West Germany 2. 

Nickel: 
Ore and concentrate _——.—_——~-- __ 2,896 _— All from Albania. 

Matte and speiss ——— --~-----~- 207 -- . 

Oxides and hydroxides ____~+--- 4 _- 

Metal including alloys: 
Scrap __.-—------------ -_- 61 _. United Kingdom 60; Netherlands 1. 

Unwrought_____--------- 134 120 (?) Republic of South Africa 45; Canada 
8; Belgium-Luxembourg 12. . 

Semimanufactures _ —_— ~~~ 34 45 (?) West Germany 17; Italy 10; Hungary 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought . 

-value, thousands_ — $1,421 $1,519 $360 ee one $735; West Germany 

Rare-earth metals including alloys, all . 

forms __.__-_-_------~----- — 2 _. __ All from Italy. 

Selenium, elemental_—_——~_-----~-- (?) 1 __ All from Switzerland. 

Silicon, high-purity ___.__------- 213 44 _. All from France. 

Silver: . 
Waste and sweepings . 

- value, thousands... _ $1 _— 

Metal including alloys, unwrought 
and partly wrought _————do__—-—-— $4,786 $9,954 $8 Netherlands $5,911; Switzerland 

$2,304; West Germany $1,354. 

Tellurium, elemental and arsenic — ~~ — — _- (7) _. All from West Germany. 

Tin: 
Oxides ________--------~--- 5 10 __ __ Italy 7; United Kingdom 3. 

Metal including alloys: 
Scrap _____------------ 1 2 _. All from West Germany. 

Unwrought_ __—~___----~--- 417 AT9 1 Malaysia 185; Brazil 168; Nether- 

Semimanufactures ____——-—~ 26 54 5 West Germany 26; Belgium-Luxem- 
bourg 10; United Kingdom 8. 

Titanium: 
Ore and concentrate ___.—_—---- 299 233 -- Austria 1%; Australia 20; Nether- 

an . 

Oxides ___.__-__-~--~------+- 357 174 —_ Belgium-Luxembourg 60; West Ger- 
many 52; France 45. 

- Metal including alloys, 
‘semimanufactures_._ __ _ _ _ __---— ® 7 -- Italy 4: Switzerland 2; West Germany 

Tungsten: Metal including alloys: 
nwrought _.___-__--------- 1 2 _. West Germany 1. 

Semimanufactures_ _ _————----- ® 1 __ Mainly from Netherlands. 

Uranium and/or thorium: 
Ore and concentrate — — _ __-----~- (?) _- 

Metal including alloys, all forms, 
thorium ________-----~---- _— (?) ?) Do. 

Vanadium: 
Oxides and hydroxides ~~~ —----- -- 5 _. All from Netherlands. 

Metal including alloys, unwrought _ — _- ?) All from West Germany. 

See footnotes at end of table. 
|



380 . MINERALS YEARBOOK, 1987  —’ 

Table 3.—Greece: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit; 1985 1986 : 
y Bnited Other (principal) 

METALS —Continued - 

Zinc: . 
Oxides ___------~--~--~--~~__ 472 813 1s‘ France 310; West Germany 238; . : 

. Netherlands 94.__ 
Blue powder__________-_-___ 8 108 -~— West Germany 93; Belgium-Luxem- 

bourg 14. . 
Metal including alloys: 

Scrap _..~-__-~----~--_ 40 _- 
Unwrought_____-_------_- 17,344 16,764 ~~  Belgium-Luxembourg 6,581; Nether- 

. . lands 5,013; West Germany 993. 
Semimanufactures _________ 112 93 1 West Germany 35; Yugoslavia 20; 

oo, Belgium-Luxembourg 18. | 
Zirconium: 

Ore and concentrate ________-_~ 216 234 _~ United Kingdom 144; Austria 40; 
. . __. West Germany 30. : 

Metal including alloys, semimanu- | 
factures ____._-_-_-_---~- (*) (7) (7) . 

Other: 
| | 

Ores and concéntrates__________ 3,562 6,866 -- |. China 6,101; Australia 487; Sweden 
150. 

Oxides and hydroxides ________~- 14 5 _~- All from Italy. 
Ashes and residues. ___________ _— 5,750 _— Do. 

INDUSTRIAL MINERALS _ 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, : 

ete _- ~~ 40 391 12 Yugoslavia 336; Italy 42. 
Artificial: 

Corundum ____.. ~~~ 272 271 _- West Germany 160; Brazil 36; Italy 

Silicon carbide. _________ -~— 961 1,228 5 West Germany 979; Italy 151; Nether- 
: an . 

Dust and powder of precious and semi- 
precious stones including diamond 

. value, thousands. — $3,446 $3,811 ae West Germany $2,826; Belgium- 
Luxembourg $444; Ireland $238. 

Grinding and polishing wheels and eS . 
stones ______________-__- 668 616 1 Italy 373; West Germany 71; Austria 

Asbestos, crude___________.----- 4,653 1,271 ~— Republic of South Africa 1,063; 
Cyprus 172; Canada 36. 

Barite and witherite____~_..____ ___ 2,590 5,175 _- West Germany 5,055; Turkey 120. - 
Boron materials: . 

Crude natural borates_________~- -- | 34 _- All from Italy. 
Oxides and acids ____________- 59 170 __ Turkey 140; Italy 12;France 10. — 

Cement_____________~ ee 784 522 _. Spain 328; Denmark 105; Nether- 
lands 60. 

Chalk__.__-________~-----_-_~ 90 (?) _. __ All from Italy. 
Clays, crude: 
Bentonite wee ee 359 370 43 Netherlands 108; United Kingdom 

. 82; West Germany 69. 
Chamotte earth______._______ 3,076 3,317 a China 2,017; Israel 305. Sweden 158. 
Fuller's earth __ -_.____..-__-~ _- 7 __ France 5; Austria 2. 
Kaolin _...._______~-~-----+ 41,180 52,866 181 United Kingdom 42,114; Bulgaria 

: 2,617; France 1,523. 
Unspecified _._______.__----~ 10,929 8,347 ~- United Kingdom 4,290; Italy 1,512; 

unspecified 2,540. 
Cryolite and chiolite_________--~-- 2 12 -- Denmark 10; Italy 2. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $187 $224 $11 Belgium-Luxembourg $138; Hong 

Kong $25; France $21. 
Industrial stones __ _____—do___~_ $420 $479 _. West Germany $329; Belgium-Lux- 

embourg $150. 
Diatomite and other infusorial earth _ _ — 1,693 2,145 766 United Kingdom 722; Denmark 197. 
Feldspar, fluorspar, related materials: 

Feldspar ____________-___-_~- 1,530 4,446 _~ Norway 2,210; Italy 1,341; United 
Kingdom 115. . 

Fluorspar ________~-____---~ 9,642 11,720 __ Kenya 11,683; France 37. 
Unspecified ________--_------ 3,097 5,743 _~- Norway 5,489; West Germany 159; 

Switzerland 94. 
Fertilizer materials: 

Crude, n.e.s ~~~ _/ _- ~~~ __ 6 _— All from Italy. 
Manufactured: 

Ammonia______~_-__-_ ~~ 129,174 179,525 1 Italy 60,690; West Germany 18,533; 
U.S.S.R. 16,245. 

See footnotes at end of table.
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Table 3.—Greece: Imports of mineral commodities: —Continued 

. (Metric tons unless otherwise specified) 

SO . Oo Sources, 1986 

Commodit 1985 1986 : 
a y United Other (principal) 

INDUSTRIAL MINERALS —Continued . 

Fertilizer materials —Continued 
Manufactured —Continued - 

Nitrogenous ______-_.---—- 159,718 180,471 _- Italy fost 23; Bulgaria 36,259; Poland 

Phosphatic _--_--------~-- 18 1,005 _. All from West Germany. 
Potassic_____.--._-__--- 57,802 58,026 _- West Germany 24,125; Belgium-Lux- 

7 —— embourg 10,477; Italy 10,349. 
Unspecified and mixed—__ __ __ 12,221 7,413 98 West Germany 3,505; Italy 2,759; 
OO Belgium-Luxembourg 613. 

Graphite, natural __.____-.-_---~-- 765 _- - 
Gypsum and plaster __.___-__---- 914 1,423 34 Italy 1,042; West Germany 341. 
Iodine __._--~-_-~---~-~~------- 1 2 __ West Germany 1; Netherlands 1. 
Kyanite and related materials _ —— ~~ —- 201 1,874 1 Netherlands 1,455; United Kingdom 

214; West Germany 145. 
Lime ________~_---~---~----- 62 122 _— West Germany 62; Turkey 60. 
Magnesium compounds: 

agnesite, crude _—__-_------~- -- 5,748 ©. __ Turkey 5,741; France 2. 
Oxides and hydroxides -_-_-_----~ 27,024 18,798 1 Turkey 18,398; Austria 230; West 

Germany 56. 
Min 77 oc 38 20 _— All from Italy. . 

ica: 
Crude including splittings and waste _. 474 514 _— Austria 407; Turkey 46; Switzerland 

Worked including agglomerated : 

splittings _..____-_------- 5 5 _— Spain 3; West Germany 1; United 
Kingdom 1. 

- Nitrates, crude _______--_------ 40 80 _. _ All from Belgium-Luxembourg. 
Phosphates, crude __._____----_- 202,830 356,999 _— Tunisia 119,126; Senegal 117,507; 

- re _ Morocco 93,671. 
Phosphorus, elemental __.___---~-- 6 3 _- All from Sweden. 
Pigments, mineral: . 
- Natural, crude ______----_----~ 85 —_ 

Iron oxides and hydroxides, processed 1,265 1,158 _- West Germany 816; Spain 105; Italy 

Potassium salts, crude. _—.____—-~-- _—_ 7,831 __ All from France. 
Precious and semiprecious stones other 

than diamond: 
Natural ____-— value, thousands_ — $172 $168 $4 Thailand $61; Belgium-Luxembourg 

. — $15; Israel $14. Oo 
Synthetic ________--~-do_~_- $22 $65 _. Thailand $42; West Germany $11; 

Austria $7. 
Pyrite, unroasted_ ____—-.--—---=- 41,354 19,082 — All from Spain. 
Salt and brine_ _.—.___-_-_--~---- 48,873 68,321 -- Italy 50-430; Spain 11,118; Egypt 

Sodium compounds, n.e.s.: Carbonate, 
manufactured ________~----~-~- 35,009 32,660 _. Italy 10,720; Turkey 5,441; Belgium- 

Luxembourg 4,489. 
Stone, sand and gravel: . 

Dimension stone: - 
Crude and partly worked _ —— ~~ 1,808 1,148 _— Pakistan 419; Turkey 331; Italy 150. 
Worked __ ________--_---- 320 239 (?) Italy 132; gugoslavia 65; West Ger- 

many 19. 
Dolomite, chiefly refractory-grade —— 473 2,038 _- United Kingdom 1,727; West Ger- 

many 139; Italy 129. 
Gravel and crushed rock __~___-~~- 1,039 2,336 _- Belgium-Luxembourg 1,619; France 

204; Italy 190. 
Limestone other than dimension _ _ — (?) _- 
Quartz and quartzite. _______--~- 123 126 _. France 44; United Kingdom 40; West 

Germany 23. 
Sand other than metal-bearing ~~~ -— 75,897 97,052 1 Belgium-Luxembourg 40,797; Bul- 

garia 18,473; Albania 12,116. 

Sulfur: 
Elemental: 

Crude including native and 
byproduct ____-_------- 46,749 101,073 _- Poland 68,215; France 32,837; 

Belgium-Luxembourg 10. 
Colloidal, precipitated, sublimed — 43 81 —- West Germany 65; France 16. 

Dioxide. _________-_--~--~--~ 1 2 _- West Germany 1; Netherlands 1. 
Sulfuric acid_ _._.__.-_------+- 34,258 23,828 _- Italy 20,701 ; Japan 3,086; Nether- 

an . 

Talc, steatite, soapstone, pyrophyllite _— 2,036 2,509 53 Finland 767; Austria 408; France 342. 

Vermiculite, perlite, chlorite____——_- 248 221 _- Italy 106; Republic of South Africa 
95; China 20. 

See footnotes at end of table.
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Table 3.—Greece: Imports of mineral commodities: —Continued _ 
(Metric tons unless otherwise specified) - 

, | . Sources, 1986 
Commodit 1985 1986 : 

y nited Other (principal) 

INDUSTRIAL MINERALS —Continued . 

Other: | oo 7 
Crude_____--~-~-~-~_____- 643 1,147 21 Belgium Luxembourg 561; West Ger- 

, many 191; Italy 149. 
Slag and dross, not metal-bearing _ _ _ 209,443 434,509 -_ Italy 357 02; France 50,674; Spain 

5,310. 

MINERAL FUELS AND RELATED . 
. MATERIALS 

Asphalt and bitumen, natural _______ 3 42 -~ United Kingdom 23; Belgium-Lux- 
embourg 19. . 

- Carbon: 
Carbon black ______--_____~_ 4,447 4,552 21 Italy 3,765; Romania 261; West Ger- | 

many 233. oe 
Gas carbon ____.~____~._____ 1,188 2,718 _— Italy 2,301; West Germany 262; East 

| Germany 95. 
Coal: . 

Anthracite. __§ ~~. ~~ ~_____ 18 9,295 9,295 
Bituminous _____.__.-._--_- 1,549,893 1,832,852 751,987 Australia 588,472; Colombia 250,611. 
Briquets of anthracite and bituminous 

~  coaL -- 68,1386 33,043 Australia 34,000; Czechoslovakia 93. 
Lignite including briquets ___—___ 2 3 — Netherlands 2; West Germany 1. 

Coke and semicoke. __________- + 84,209 72,588 — Japan 21,884; Italy 20,809; Egypt 

| Peat including briquets and litter __ ___ 10,262 10,495 __  USS.R. 6,195; West Germany 1,569; | 
Netherlands 1,167. . 

Petroleum: _ 
Crude_ thousand 42-gallon barrels_ — 91,409 77,526 _~— Saudi Arabia 35,388; Libya 17,277; 

U.S.S.R. 9,010. - 
Refinery products: 

Liquefied petroleum gas 
do____ 26 27 (?) France 15; Italy 8; West Germany 4. 

Gasoline ____ -----+- do____ 1,165 1,162 (?) Saudi Arabia 297; Italy 251; Romania 

Mineral jelly and wax —_do____ 29 29 (?) West Germany 12; Israel 7; Hungary 

Kerosene and jet fuel_ __do____ 154 56 (?) Italy 53; West Germany 1; Nether- 
an . 

Distillate fuel oil _____do____ 839 409 (7) + Bulgaria 144; Italy 105; U.S.S.R. 75. 
Lubricants _______—_do___~_ 633 886 3 Italy 367; Netherlands 363. 
Residual fuel oil_ _ __ __do____— 5,978 4,086 318 Iraq 2,472; Saudi Arabia 387. 
Bitumen and other residues 

do____ 454 410 - __ Albania 267; Italy 95; Spain 30. 
Bituminous mixtures_ — —do_ — _ — 7 1 (7) Mainly from Italy. 
Petroleum coke ____——~—do___~_ 344 578 387  U.S.S.R. 186; West Germany 4. 

NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit.
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COMMODITY REVIEW ae 

METALS — of the United States. Outstanding issues 
: . . . concerning the alumina plant at yearend 
Aluminum and Bauxite.—In preparation included the need to acquire funds for 

. for the planned Greek-Soviet alumina ybsidiary equipment, for infrastructure on | 
plant, the Bauxites Parnasse Mining Co. the plant site, and for the construction of 
S.A., a subsidiary of the Eliopoulos Kyria- water-proofed enclosures for red mud. 

* .  copoulos Group.and Greece's largest baux- =Chromite.—Late in the year, Hellenic 
ite producer, completed a $3.5 million bene- Ferroalloys S.A. announced the construc- 
ficiation plant and increased production tion startup of a new concentrator to raise 
and sales from 1.37 and 1.23 million tons, chromite concentrate production capacity 
respectively, in 1986 to 1.45 and 1.31 million —_f9m 60,000 to 120,000 tons per year. Expan- 

tons, respectively, in 1987. The company gion of mine capacity to provide the neces- 
planned to expand mining capacity to sup- sary feed was also begun, and the new 

ply about two-thirds of the proposed plants facilities were to be operating by late 1988. 
feed requirements by startup of operations However, the actual operational startup 
in the early 1990's. Sn _ would depend on a decision on whether to 

The Governments of Greece and the Sovi- switch over Larco’s idle ferronickel capaci- 
et Union signed an agreement in April 1987 ties to ferrochromium production, or to add 
to resolve a number of pending issuesin the entirely new ferrochromium furnaces at the 
planned alumina project. Under the terms ‘Tsingali ferrochromium plant. By yearend, — 
of this agreement, the Soviet Union would the issue was still unresolved. | 
purchase the entire output of the future Iron and Steel.—The decision to build a 
plant. Moreover, the Soviet Union would be stainless steel plant was again held in : 
obliged to pay 70% of the value of the abeyance in 1987, owing partly to uncer- 

_ alumina in hard currency; 30% of the value tainty over Larco’s future. The original | 

would be covered by obligatory Greek pur- project envisaged a 60,000-ton-per-year | 
chases of machinery and equipment from plant with smelting, slab casting, and cold- 

: the U.S.S.R. needed to operate the plant. rolling strip facilities. 
| Earlier, the Soviet Union agreed to pur- _In 1987, Greek steelmakers charged Bul- 

chase only 380,000 tons of alumina per year garia and Yugoslavia with dumping long _ 
over a 10-year period; but following Greece’s and flat-rolled steel products on the Greek 

failure in 1986 and early 1987 to reach a market. The Government of Greece had | 
| long-term future sales agreement with Bul-_ reportedly initiated an inquiry into these 

garia for 220,000 tons of alumina per year, allegations during the year, but it did not 
the Soviet Government announced it was refer this issue to the EEC for investigation. 
willing to purchase all future alumina out- Reportedly, only Bulgaria had an import- 
put from the proposed plant over a 10-year penetration agreement for steel products | 
period. The price of the alumina would be with the EEC. Yugoslavia’s past attempt to 
based on an average basket of world produc- reach a similar agreement was blocked by 
er prices, and linked to free-market quota- EEC mill operators who felt that the en- 
tions. A newly formed subsidiary of the forcement of antidumping regulations was a 
Hellenic Industrial Development Bank more effective method of lowering imports. 
(ETVA), Greek Alumina S.A. (ELVA) was ~The rising cost of electricity was another 

designated to manage and operate the plant problem the Greek steel industry faced 

project. Soviet foreign trade organizations, during the year. To remain competitive, the 

Tsvetmetpromexport and MRaznoimport, industry requested a 30% cut in its electric 

would be involved in the supply of equip- power debt during the year. In midyear, an : 

ment and services, respectively, to the alu- Athens court granted the Government- 

mina project and buy the product. owned Public Power Corp. (PPC) the right 

Under pressure from Greece’s environ- to seize the property and assets of Metallur- 

mental and cultural interests, the planned giki Halyps S.A. steelworks for outstanding 

site of the alumina plant was relocated from electric power debts from 1983 to 1986. 

the historic and archaeologically important Reportedly, despite appeals from the plant’s 

Delphi area to Boeotia. Construction man- personnel and parliamentary representa- 

agement for the project would be carried tive, the Government refused to assist the 

out by Kaiser Engineers and Constructors steelworks, leading to fears of impending
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closure.* In past years, the PPC had been Scrap.—Late in the year, construction 
implicated in a variety of irregularities was started on the infrastructure for Na- 
concerning overcharging customers. The vipe, a major shipbreaking facility at Asta- 
suit brought against the PPC by Aluminium kos on Greece’s west coast. The startup of 
de Gréce in 1985 for arbitrary overcharging the new operation was scheduled for 1988 | 
was still to be resolved. . | with a total capacity of 310,000 tons per 

Lead and Zinc.—After a 2-year delay, year. The development of the second stage 
Aegean Metallurgical Industries S.A. pro- of the new Navipe facility would include the | 
ceeded with plans to construct the initial addition of rolling mills, nonferrous metals - 
phase of a lead and zinc mining-and-proc- remelting units, and foundries. The Navipe © 
essing complex at Molai in the Peloponnese. shipbreaking project was planned and fi- 
The first project in the initial phase was to nanced under the auspices of ETVA and the 
be a gold and silver processing unit for high- EEC’s Integrated Mediterranean Program. | 
arsenic pyrite from the Olympias Mine in The Greek Shipbreakers Association re- | 
Khalkidiki. The plant would produce 5 tons acted negatively to the project, claiming 
of silver, 3 tons of gold, and 330,000 tons of that ETVA’s 1983 feasibility study was 
sulfuric acid and arsenic trioxide per year. outdated because of lower world prices for. 
The second and third phases of the lead-zinc scrap and the reduction of offers of ships for 
complex would include the development of breakage. The Shipbreakers Association 
four mines and the construction of four also noted that while existing private yards 
concentrators. However, by yearend, the were already struggling to survive, scrap 
construction and development startup. from the new Navipe facility would have to 
schedules remained open. © . be trucked to the steel industries at the 

Nickel.—Since coming under state con- opposite end of the country, which would 
trol in 1985, Larco’s difficulties continued to necessitate subsidies. | 

: mount. The company’s debt doubled to | 7 
| about $220 million, of which a substantial INDUSTRIAL MINERALS | a 

put aiepuied share i owed re ote " Greece continued to be a substantial 
management indica a © world and EEC producer of a wide range of 

company's debt was no more than 33% of industrial minerals that included asbestos 
the $200 million owed the PPC, and appeal- barite. bentonite. cement. emery. felds ar 

| ed to the Government for adjudication. In — ° are ? TY, Teldspar, | 
; gypsum, kaolin, limestone. magnesite, mar- 

both 1985 and 1986, Larco, Greece s sole ble, quartz, sulfur, and talc. | 

\ Pees and work atoopaten that reulted 22 Greece was the 15th largest producer of | 
| extended production losses. The strikes cement in the world and the third largest 

. P ed labo backs exporter. It was also the only country in the 
were in response to Proposed *abor cut nd world to export more cement than it con- 
to maintain competitiveness curing a C& sumed domestically. From 1981, the first 
cline in world nickel prices. Larco's man- year of the current Government, through 
agement indicated that the “eo dt anyS 1986, exports exceeded consumption by 2%, 
break-even point was $2.40 to $2.45 per go, 940, 909%, 289, and 15%, respectively, 
pound of nickel while market prices were owing to Government policies that kept 

$2.20 per p ound vr less. The aad any nae domestic prices below production costs. In 
resumed norma. operations YY t back 1987, Heracles Cement S.A. invited bids on 
1986, after winning concessions to cut bac the delivery of about 500,000 tons of coal in 
the labor force from 2,000 to 1,200 employ- 1988 to its overati in G I id- 

oe d- perations in Greece. In mi 
ees, but by mid-1987, the Government deci December, U.S. coal exporters indicated an 

ed to sell Larco at a public auction. /he inability to compete with cheaper coal from 
| Oe ae to an mprovernent te pro Australia, the Republic of South Africa, and 

prices. The auction was postponed several Colombia to supply Heracles. 
times during the year, and in December, it 
was put off until mid-1988. Other issues that MINERAL FUELS 
remained unresolved were whether to Greece maintained an energy policy bas- 
transfer some of Larco’s electric-ffurnace ed on the reduction of imported petroleum 
capacity for the production of ferrochro- and its substitution by domestic sources of 
mium under the auspices of Hellenic Fer- lignite, and where possible, by hydroelectric 
roalloys S.A., and also, whether there will power and domestic production of petrole- 
be a stainless steel capacity to use domesti- um and natural gas. In 1986, petroleum’s 
cally produced ferroalloys. share of total energy consumption was
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about 58% as opposed to 76% in 1973. Apart In October, the Governments of Greece 

from lignite, the country had few domestic and the U.S.S.R. signed a memorandum of 

sources of energy; its only indigenous source understanding for long-term purchases of 

of petroleum was the small offshore deposit natural gas from the Soviet Union. The 

at Prinos in the northern Aegean area. agreement stipulated the construction of a 

Output at this site has been about 1.3 487-mile spur line to Greece, from the 

million tons per year. The associated South Soviet-Bulgarian gas trunk, that would 

Kevala Gasfield maintained a modest out- transport a proposed minimum 35 billion 

put that was used largely for fertilizer cubic feet of natural gas per year for 25 

production and to boost petroleum recovery. years. The spur line would be completed by 
Both fields were operated by NAPC, a 1992 and would cost approximately $1 bil- 

consortium led by Denison Mines of Can- lion. It would have sufficient capacity to 

ada. , | convey more than 70 billion cubic feet of gas 

In 1987, a dispute arose between the Per year. Issues concerning financing, price, 

Governments of Greece and Turkey over nd method of payment for purchased gas 

petroleum exploration rights in the Aegean. WETS to be resolved in separate negotiated 

Although the issue was resolved, the Gov- 8° eements between the Soviet foreign 

ernment of Greece drafted legislation to trade organization, Soyouzgazexport, and 
nationalize NAPC and take over drilling the Public Petroleum Corp. of Greece. Part 

and exploration. The legislation was appeal- of the gas would fuel the new alumina 

| ed by the consortium owners to the courts, plant. 
which ruled it to be unconstitutional. In “0, nee 
subsequent negotiations, the Governmen t Mie mineral specialist. Division of International 

agreed to let the consortium operate pri- sarecce’s Weekly. Mar. 28, 1988, pp. 58. oA 

vately, but was assured state control over ‘Metals Bulletin. Aug. 6,1987,p.4. 
exploration and drilling programs. 5Ciments et Chaux. Nov. 1987, pp. 15-16.
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The Mi t e Mineral Industry of 
| uinea | 

| By Michael D. Fenton! | 

The Republic of Guinea continued to construction and Development (World 
effect changes in economic and administra- Bank), Canada, France, the Federal Repub- 
tive policy that eventually would decrease lic of Germany, Italy, Japan, Saudi Arabia, 

. the role of the Government in the economy. Switzerland, and the United States. The 
and develop the country’s mineral and agri- main priority was to develop basic infra- 
cultural potential. Toward these ends, the structure, especially roads, while mining, 

_ Government reformed the country’s mone- industry, energy, and water sectors would 
tary and banking system and promulgated _ receive the remaining 18.7% of the funds. 
new petroleum, mining, commercial, and The Government planned to reduce its 
investment codes to attract foreign invest- dependence on bauxite revenues by diversi- 
ment in, among others, the mining indus- fying into diamond, gold, and iron ore min- 
try. There is long-term potential for invest- ing. At present, Guinea depends on bauxite 
ment in the mining sector, primarily in gold and alumina for 80% to 90% of its export 
and diamonds. revenues. As a proportion of the value of 

In early 1987, foreign donors agreed to total exports, bauxite exports were forecast 
provide the $670 million requested by the _ to fall from 87% to 68%, while gold exports 
Government for its recently drafted 1987-88 would increase eightfold to nearly $100 
public investment program and $200 mil- million, and diamond exports would in- 
lion in balance of payments support for crease by 33% to $48 million. The Govern- | 
1988-89, made necessary by the sharp fallin ment made little progress toward the devel- 
bauxite prices. The donors included the opment of the rich Nimba iron ore deposits 
African Development Bank, the Islamic De- on the Guinean side of the Liberian border 
velopment Bank, the International Mone- at Mount Nimba. 

tary Fund, the International Bank for Re- 

PRODUCTION AND TRADE 

Guinea had the world’s largest bauxite Sangaredi Mine during 1987, its 15th year 
reserves, amounting to 5.9 billion tons or of production. Of this total, 120,000 tons was 
one-quarter of the world total, and it was calcined. CBG production was sold to Euro- 
the world’s second largest exporter of baux- pean and North American shareholders in 
ite after Australia. Total production was an Pittsburgh-based Halco Mining Inc. The _ 
estimated 14.2 million tons. The amounts of decline in growth in aluminum consump- 
metallurgical-grade and calcined bauxite tion and the resulting decline in demand 
shipped were about 11.4 million tons and and price for bauxite brought about a rene- 
138,000 tons, respectively. Guinea remained gotiation of the CBG export agreement. 
extremely dependent on mining exports for Since CBG provided nearly two-thirds of 
Government revenue and for foreign ex- Government revenue and about 60% of 
change earnings. export earnings, the depressed world mar- 
Compagnie des Bauxites de Guinée (CBG) ket for bauxite had a serious impact on the 

produced 9.7 million tons of bauxite from its Guinean economy. 
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Two other bauxite mines, at Kindia and __ tionally high. In January 1987, a 100.3 carat . 
Fria, produced about 4.5 million tons. About diamond was mined and later sold for a 
90% of Kindia bauxite was exported to the _ record-high price of $1.56 million. An even . 

U.S.S.R: for debt repayment, while the re- larger 143-carat gem was found, which was : 

mainder went to Eastern Europe. Alumina sold in October for $3.65 million in an | 

production from Fria, nearly 543,000 tons, Antwerp auction. Total revenues for 1987 

was exported to Canada and Western Eu- were an estimated $60 million.? — 
rope. | Gold was mined by artisans on a small 
‘Diamond production at the Aredor dia- scale and sold clandestinely. The Central 

mond mine fell 14% from 203,795 carats in Bank of Guinea authorized commercial 
1986 to 174,916 carats in 1987. Nevertheless, banks to purchase gold on its behalf from 
the mine may be the world’s richest in anonymous sellers. Other than this unre- 

| terms of average price per carat received for ported production, which was not well 
its production, of which 98% is gem quality. known, the Aredor diamond mine produced 
The average stone size also has been excep- 2,380 troy ounces of byproduct gold in 1987 : 

| : Table 1.—Guinea: Production of mineral commodities! | 
(Thousand metric tons unless otherwise specified) : 

~ Commodity? | 1988 1984 1985 1986 1987 

| Aluminum: | | | | 
Bauxite: , 

Mine production: oS 
| Wet basis________ thousand tons__ 12,421 14,156 13,100 14,428 14,600 

Dry basis ____-_______-do____ 11,600 12,740 11,790 13,300 13,500 | 
Shipments (dry basis): 

Metallurgical-grade bauxite. _do____ ™10,380 11,310 11,084 11,469 11,500 
Calcined bauxite _______.do____ 100 120 100 122 $138 

Alumina: 
| 

Production _______.------do___~ "573 578 572 556 556 
Shipments ____-------~-~--do____ "573 578 572 556 556 | 

Diamond: 
—— 

Gem ____________~—- thousand carats_ — €23 44 123 190 3163 
Industrial ________.-_-_------do__~- €17 3 9 14 319 

Total _-____--_--_------do___- °40 47 132 204 81175 
an 

°Estimated. Revised. 
1Includes data available through July 7, 1988. 
2In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 

sand and gravel, and stone) presumably are produced, but output is not reported quantitatively, and available 
information is inadequate to make reliable estimates of output levels. . 

3Reported figure. 

| COMMODITY REVIEW 

METALS | Mine across the Pora River at Bidi Koum. 
. . oo, The depressed aluminum market was dis- 

Bauxite and Alumina.—Negotiations be- advantageous to shareholders of the Fria 

tween the Government and Halco on pric- pauxite mine, who were paying $175 per ton 
ing and on the export levy on bauxite from _ hase price, subject to fuel, soda, and other 
the Sangaredi Mine of CBG led to the costs, through 1987. The company had been 
finalization of a draft agreement in mid- losing income in the depressed market since 
1987 to be effective at the beginning of 1988. 1984, and the Government was not getting 

The $13 per ton export levy was abolished the expected revenue from sales and the 
in favor of a floating levy that would reflect additional $12.75 per ton export tax. Defi- 

world price movements, and the Govern- cits were about $5 million to $8 million per 
-ment’s 65% share of the profits from CBG year through 1985 and 1986. The contract 
was increased to an unspecified figure. Af- with the Government expired in 1987 and 
ter 1987, Government revenues from CBG negotiations were progressing to change the 
could drop by as much as one-third from the purchase contract to make the mine’s baux- 
guaranteed level of $150 million. Fortunate- ite more competitive on the world market. 
ly, the world aluminum market improved Bauxite from the third bauxite mine in 
over the year, and progress continued to- Guinea, operated by Office des Bauxites de 
ward expansion of production by the de- Kindia, continued to export primarily to the 
velopment of a mine opposite Sangaredi U.S.S.R. under a barter contract to service
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_ the Government’s debt to the Soviet Union. designed to follow diamond mineralization. 
This contract with the Soviets was due to be Gold exploration was scheduled to contin- 
renegotiated with the objective of obtaining ue at Banora in the concession area held by 
better value of goods in exchange for the the Dinguiraye Gold Mining Co. (DGM), 
bauxite. The Government also wanted to which is in the northwest corner of the 
increase its participation in the mining and Sjiguiri Basin. DGM was owned by Kenor 

_ marketing of bauxite. S.A. of Norway, France’s Bureau de Re- 
Gold.—Société Auriferé de Guinée (SAG) cherches Géologiques et Miniéres (BRGM), 

planned to begin in October 1988 the min- and Middle East investors. Alluvial drilling 
ing of 95%-fine alluvial gold from the Koron has outlined a deposit at Matagania con- 

deposit, and later the Didi deposit, within taining about 58,000 troy ounces of gold. 
its 350-square-kilometer concession in the The pay gravel zone, which is 1.5 meters 

Siguiri District of northeastern Guinea. thick and underlies 7.5 meters of overbur- 
_ SAG was owned 51% by Chevaning Mining den, had an average grade of 0.096 ounce of 

c o - commen an open pit mine having a life 
ment. CMC in turn was owned 50.1% by of 5 years, based on a gold price of $434 per 

: Union Miniére S.A. of Belgium and 49.9% gynce. Vein-type mineralization was also 
by Omnium de Participations Mobilieres foyndinthearea. 
S.A., a private Swiss company involved in Aurum Development Co. Ltd. United 

investment and financial services. The ore Kingdom, in a joint venture with the Gov- 

reserve at Koron was increased from 4 to ernment, was exploring the Boko gold pros- | 

| Rorage grade of 0.08 troy ounce per cubic Perts in Lower Guinea, east of Conakry. 
’ 71 ron Ore.—Negotiations continued with. 

meter. The reserve at Didi was decreased the World Bank to fund the development of 
from 3.5 to oe peo e cubic meters at bic the Mifergui-Nimba iron ore deposit near 
ov tee grade of V.Ue troy ounce per cuble the Liberia-Guinea border. Development 

a . . would be by a joint-venture company that 
nae oe en fon neany vents trom would include the Government, the Taber 

laterite-covered layer of unconsolidated al- (2D ‘70D OFe PE uewon company, we 
luvial gravel, but large-scale mechanized Liberian American-Swedsh Minerals ° 
mining was earlier thought to be potential- be : ) , which was operating on the Li- 
ly too difficult and costly. Two of the ten rian side of the border, and BRGM of 

known deposits that would be mined first Rrance. al prod . | 

: are in a 2-meter-thick gravel zone covered veral product tonnage scenarios have 
by 8 meters of overburden. The gold extrac- been developed that showed required facili- 
tion plant would have the capacity to proc- ties, capital, and operating costs for the 

ess about 2,500 cubic meters per day of gold- production of from 2 to 8 million tons 

bearing gravel. Gold production during a 9- annually of Liberian ore and 3 to 10 million 
year period would be between 36,000 and tons annually of Guinean ore for an annual 

105,000 ounces per year, depending on the total of 8 to 14.5 million tons. The project 
area mined, and the average operating cost would utilize existing Liberian facilities at 

would be an estimated $4.65 per cubic meter the Nimba Mine and at the port of Bucha- 
of gravel. nan, with the railroad and new facilities to 

The owner of the Aredor diamond mine, _ be built in Guinea. The required work force 

Société Mixte Aredor-Guinea S.A., complet- in Guinea would be about 670, which would 
ed 1 month ahead of schedule the installa- include 62 expatriates. Construction, from 

tion of a gold recovery plant to treat dis- the beginning of detailed engineering to 
carded material less than 2 millimeters in startup, would take a maximum of 3 years. 

size at the gravel treatment plant. The Capital expenditures for startup would 
plant contained five Knelson concentrators range from $276 million to $441 million. 

to recover gold down to about 10- Apparently, the preferred plan was to pro- 

micrometer size. The capital cost for the duce a total of 12 million tons of ore per 

plant was about $400,000, which would be year after an initial investment of $276 

recovered within 3 months of operation. million, but an agreement was reached to 

Production was to be 10,000 ounces per year limit annual production to less than 6 

beginning in September, and production million tons at an initial cost of less than 

during the last quarter of 1987 was 77 $100 million. 

ounces of gold. Recovery was low because of Unfortunately, financial institutions con- 

problems with equipment and was expected _ tinued to doubt that the world market could 

to be erratic because the mining path was absorb new iron ore production. The iron
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and steel industry was producing at reduced CO claimed that it could not continue to | 
levels as a result of declining product de- compete in world markets against Austra- 
mand, and estimates of future iron ore lian and Brazilian iron ore producers, and 
requirements were very conservative. This some European steel mills had closed. | 
situation, compounded by a shortage of . | | 

capital and investment uncertainties in © | | MINERAL FUELS 

West Africa, dampened enthusiasm for fi- During June 1987, the Government invit- 
nancial participation in this new project. ed oil companies to bid for five large off- 
The future of the project depended on the hore blocks at tional ; held 

f the steel industry, primarily in °"O8° OCSS at promotional seminars he support o a istry, P y in Houston, TX, and London, United King- : 
Western Europe, in the form of long-term gon ‘The sizes of the blocks were from 9,200 
contracts. Both Nigeria and Romania to 10,000 square kilometers and were in | 
agreed to buy considerable quantities of areas having water depths of less than 200. a 
high-grade Nimba ore, but more contracts meters Geophysi cal, drilling, and oth er | 

were needed for the World Bank to Partici- data accumulated ‘since 1977 ‘by Superior | 
EO ee eae an £0 complicate moans tne _ Oil Co. and Buttes Resources International a 
negotiating at yearend 1987 over LAMC O's of the United States were made available. . 

desire to declare bankruptcy and to close _iphysical scientist, Division of International Minerals. | 
down its Liberian mining operation. LAM- *Mining Magazine (London). Sept. 1987, p. 213.



Th t e Mineral Industry of | 
Hungary 

| By Walter G. Steblez' 

The output of Hungary’s mineral indus- nomic reforms were industrial decentrali- 
. try in 1987 showed modest gains compared zation, encouragement of private initiative 

, with that of 1986. The production of most and the market orientation of the country’s 
nonfuel minerals increased, while that of industrial production. Emphasis was placed 
natural gas and petroleum declined slight- on the introduction and assimilation of high 
ly. The country possessed few raw material technology in the electronic, computer, 
resources apart from bauxite, lignite, some processing, and fabricating sectors through 
manganese, natural gas, and petroleum. the year 2000. The short-term economic. 
One-half of Hungary’s demand for raw ma- plan for 1988 called for a reduction in 
terials was met by imports, mainly in the Government subsidies to state-owned enter- 
form of petroleum and natural gas from the prises. The restructuring of uneconomic 

, Soviet Union. The country’s output of fuels mining and metallurgical enterprises was 
and raw materials constituted only 1% of expected to result in the early retirement of 
its gross national product (GNP), while net several hundred employees. The economic 
consumption was about 7% of GNP. In 1987, plan for 1988 called for the output of coal, 

: Hungary’s centrally planned economy reg- natural gas, and petroleum to be at about 
istered overall gains. National income rose 1987 levels. It also called for a decrease in 
by 2.5% compared with that of 1986; indus- . hydrocarbon-based electric power genera- 
trial production increased by 3.7%. Al- tion and an increase in the production of 
though no new major projects were started nuclear-generated electric power. The 
during the year, substantial investment was planned output of pig iron and crude and 
made in mineral exploration, and new geo-__ rolled steel would be less than in 1987, but 
logical maps were prepared indicating new-__ the production of specialty steels and higher 
found mineral deposits. About 1% of the value metal products would be greater. The 
country’s national income was allocated for 1988 plan also set growth in the chemical 
the exploration of mineral resources. sector to exceed the national industrial 
Government Policies and Programs.— average. As in 1987, large-scale state in- 

Continuing economic reforms were the vestment in the mineral industry was not 
mainstay of the Government’s economic planned for 1988. 
policy. The chief aspects of Hungary’s eco- - | 

| PRODUCTION 

In 1987, metallic ore production in Hun- under more favorable financial conditions. 
gary was limited to bauxite and manganese. The country’s industrial mineral sector con- 
Copper, iron, lead, and zinc mining was’ tinued to meet Hungary’s domestic and 
discontinued owing to difficult geological export requirements. The chemical industry 
conditions and depletion of economic re- showed the most activity in 1987 by increas- 
sources. However, because of its scale and ing its production by 7% compared with 
potential wealth, the deep-lying Recsk cop- that of 1986. 
per deposit may be mined in the near-term 

391
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Table 1.—Hungary: Production of mineral commodities! —_ 
(Metric tons unless otherwise specified) : 

ere ee 
Commodity? 1983 1984 1985 1986” 1987° 

rg eee ey 

METALS 

Aluminum: , 
Bauxite, gross weight _____ thousand tons__ 2,917 2,994 — 2,815. 3,022 33.101 . 
Alumina, gross weight __________do____ 836 811 798 856 3858 
Metal, primary_—__~_~_~_-_~___._._____ 74,039 74,202 73,859 73,877 375,500 

Copper, metal:° - ” 
Smelter, secondary ~ eee 100 100 100 100 100 
Refined including secondary____________ 12,500 12,800 12,800 12,800 | 12,500 

Gallium, metal® _-_-__________________ 2,100 2,400 2,800 T3200 8,200 
Gold, mine output, Au content® . 

thousand troy ounces_ _ 30 20 20 20 18 
Iron and steel: 

Iron ore: 
Gross weight _______ thousand tons__ 441 383 311 ee _- 
Iron content... _____do____ 106 92 75 _— _- 
LS 

TR rv sie SS 

Metal: 
Pig iron: 

For steel industry ________do____ 1,966 2,029 2,007 1,987 32,053 
— For foundry use _________do____ 81 68 n:.:) 67 556 | pe 

Total_____________do____ 2,047 2,097 2,095 2,054 $2,109 a a 
———————_—___SXS 

Ferroalloys:® 
- Ferrosilicon ~_-.. ~~~ ~_______ 10,000 9,000 9,000 9,000 10,000 

Silicon metal. ~__.~§_-§-$-_______ . 2,000 2,000 2,000 2,000 2,000 
Other _._-_-_-_-____ ~~ ~ 2,000 2,000 2,000 2,000 2,000 

. Total__-___ ~~ ~__~__ 14,000 13,000 13,000 13,000 14,000 
Steel, crude ___.__— _thousand tons __ 3,616 3,750 3,647 3,715 33,622 

: Semimanufactures, rolled only ——do____ 2,815 2,953 2,863 2,898 $2,825 
Lead: a : 

Mine output, Pb content ______________ 700 700 700 oo 3 
Metal, refined, secondary _____________ 100 100 100 100 100 

Manganese ore: 
Run of mine: 

Gross weight ____..____________ 103,580 115,885 —s_- 115,834 106,009 3125,634 
Mn content ___________________ 20,000 22,000 22,000 20,000 $24,000 

Concentrate: 
Gross weight __________________ 59,000 67,000 65,700 63,000 74,000 . 

'  Mncontent ~~~ 17,700 20,100 19,700 18,900 22,000 
Vanadium, metal®_____________-----~- 250 275 300 300 300 
Zinc: 

Mine output, Zn content ___. -§ $$ _-_______ 2,400 2,300 2,200 __ 3 
Metal, smelter, secondary __.__________ 600 600 600 600 600 

INDUSTRIAL MINERALS 

Cement, hydraulic________ thousand tons__ 4,243 4,145 3,678 3,846 34,153 
Clays: 

ntonite: 
Raw________-~---~~~~~___-___ 79,807 . 64,158 59,853 79,888 398,331 
Processed _________~~~___ ____ 56,850 45,759 44,431 47,504 352,828 

Kaolin: . 
Raw_____.~~_----~___-______ 37,375 38,869 29,038 29,837 333 289 
Processed ______.~___~~_______ 7,874 8,303 6,485 6,032 35,179 

Lime, calcined __________— _ thousand tons__ 822 823 *801_— 831 3836 
Nitrogen: N content of ammonia ___.__do____ 813 814 791 811 810 
Perlite_______________~____~-___-- 93,503 94,360 94,460 109,360 $112,410 
Pyrites, gross weight®__.§_.§_-§_»§_-§_§___________ 7,000 7,000 7,000 7,000 7,000 
Refractory materials, n.e.s.: 

Chamotte products _._.—__ thousand tons__ 166 164 153 132 135 
Chrome magnesite products _____—_do____ 48 38 39 42 45 

Sand and gravel: 
Gravel ______ thousand cubic meters__ 10,665 10,317 8,529 8,179 8,200 
Sand: 

Common® _______________do____ 400 400 400 400 400 
Foundry _______—_ ~ thousand tons__ 579 591 560 519 3631 

Sodium compounds: 
Hydroxide (caustic soda) _____.-§________ 191,646 193,693 193,719 201,684 3197376 
Sulfate®_-§_ =§ = = 11,000 10,000 10,000 10,000 9,000 

Stone: 
Dimension, all types___——_ thousand tons__ 7,060 5,874 5,718 5,966 6,000 
Dolomite _.________________do____ 1,167 1,205 1,158 1,146 1,150 
Limestone__________________do____ 8,081 7,695 7,418 7,469 7,500 
Quartzite _._________.______do____ 14 22 37 33 35 
a ad 
Qala: 

See footnotes at end of table.
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Table 1.—Hungary: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 1986? 1987° 

INDUSTRIAL MINERALS —Continued | 

Sulfur: | 
From pyrite® ____.-__.--_-__-------- 3,000 2,000 2,000 1,000 1,000 

. Byproduct, elemental, all sources® _______- - 9,200 9,000 9,000 10,000 10,000 

Total®___________-_____------ 12,200 11,000 11,000 11,000 11,000 
Sulfuric acid _._._____.____-_----- _ 605,659 549,159 520,338 539,775 $573,323 

Tale®_ 17,000 17,500 17,000 16,000 15,000 
MINERAL FUELS AND RELATED MATERIALS 

Carbon black® ~ + 5,000 5,000 5,000 5,000 _ §,000 

Cozi: | 
Bituminous ___________—-— thousand tons__ 2,827 2,573 2,639 2,325 32.360 
Brown _.-_______-________~-do____ 14,406 14,448 14,016 13,821 313,261 

- Lignite. ~~ -___.-_do____ 7,980 8,026 7,387 6,983 87 223 

Total _ __ ~ odo 25,213 25,047 24,042 23,128 322,844 

Coke: 
Coke oven: — 

Metallurgical _.___________do.___ 564 546 492 5AT 3669 
Other® ______-___________do____ 170 160 160 150 150 

Total __________._-~-_do____ 134 706 652 697 B19 
Gashouse®____________.____-do____ 170 160 160 160 160 

oe Total coke __._________do___~ 904 866 812 857 979 
Fuel briquets_____________.---_do___~- 1,533 1,549 1,722 2,006 - 82.1384 
Gas: . 

Manufactured ___.— million cubic feet__ 15,362 14,232 11,830 8,122 9,000 
Natural, marketed _________-—-do___~_ 229,899 244,060 263,306 250,663 3247,980 

Natural gas liquids:° 
Natural gasoline 

- thousand 42-gallon barrels_ _ 3,800 3,900 3,800 3,700 3,700 
Liquefied petroleum gas ———_—-~———-~do___~ 3,500 3,500 3,500 3,400 3,400 

Peat, agricultural use® ______ thousand tons__— 70 70 70 15 70 
Petroleum: 

Crude: 
As reported ___________---do____ 2,004 2,007 2,012 2,005 $1,914 
Converted — thousand 42-gallon barrels__ 13,587 13,607 13,641 13,594 312,977 

Refinery products.” 
Gasoline including naphtha ____do____ 20,158 21,479 22,644 — 24,310 895,321 
Kerosene and other light distillates® 5 

do____ 7,000 7,000 7,000 7,000 7,000 
Distillate fuel oil _.__________do___~_ 28,454 25,909 24,506 26,088 396,147 
Residual fuel oi] _________--do___~ 16,836 16,960 16,970 15,664 317,296 
Lubricants® ____________~-do____ 1,000 1,000 1,000 1,000 1,000 
Liquefied petroleum gas® _--—~-do____ 1,000 1,000 1,000 1,000 1,000 
Asphalt and bitumen®____ —_. _do____ 3,800 3,800 3,800 3,600 3,700 
Paraffin and petrolatum®_____ _do___-_ 250 250 250 250 250 

Total _______________do____ 73,493 77,398 77,170 78,912 81,714 
en 

Rgtimated. Preliminary. ‘Revised. 
1Table includes data available through June 6, 1988. 
2In addition to the commodities listed, diatomite, gypsum, and a variety of other crude construction materials such as 

common clays are produced, but available information is inadequate to make reliable estimates of output levels. 

SReported figure. 
4Excludes refinery fuel and losses. 
5Data derived by subtracting reported motor gasoline and white spirit data from reported light refinery products total. 

TRADE 

In 1987, the value of Hungary’s exports from the Soviet Union. Approximately 35% 
rose by 7%, and the value of imports by 5% of Hungary’s net income from exports was 

compared with respective 1986 levels. About from sales of industrial products and fuels, 

63% of the country’s expenditures on im- with exports of metals and chemicals show- 

ports were for energy, raw materials, and ing the most marked increases in 1987. The 

heavy industrial durables. Compared with U.S.S.R. remained Hungary's major suppli- 

those of 1986, Hungary’s imports of energy er of metals and fuels. 
products rose by 2%, most of which came
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Table 2.—Hungary: Apparent exports of mineral commodities? | 
(Metric tons unless otherwise specified) 

. Destinations, 1986 . 

Commodity 1985 1986 “Tjniteq## 4+... |. | 

| _ "States «(ther (Principal) | 

Aluminum: - 
Ore and concentrate? _________ 382,335 461,473 -— Czechoslovakia 265,293; East Germany 

140,640; Romania 34,871. 
_ Oxides and hydroxides?________ 599,352 669,045 = 18 U.S S.R. 511,115; Poland 76,354; East Ger- 

| . ' many 23,928. 
Ash and residue containing alumi- 
num ____-_-~--~~----__-- 1,373 1,877 _--  Belgium-Luxembourg 851; Italy 519; West 

— Germany 507. 
Metal including alloys:? | 

oo Scrap ____...-~.~------- 6,928 7,002 -- | Austria 3,917; Italy 1,714; West Germany 

Unwrought ____-____-_- 50,528 61,200 25 Poland 10,260; Bulgaria 4,455; unspecified 

Semimanufactures ______ __ 52,826 60,829 5,825 East Germany 8,286; West Germany | 
oe a ; “ 5,521; Sweden 5,504. 

Antimony: Metal including alloys, all 
forms _..~.._____-__-~____~ 40 —_ 

Cadmium: Metal including alloys, all _ . 
forms __.._____--~~-.---- _— 29 “_. All to Czechoslovakia. . 

Chromium: Oxides and hydroxides _ _ — 131 28 _— Italy 25; New Zealand3. 
Cobalt: Metal including alloys, all . 

forms _______~__--__--_-~-- 7 oe . 
Columbium and tantalum: Metal in- 
cluding alloys, all forms, tantalum _ — 1 _— . . 

Copper: 
e and concentrate_ _______~_- 192 . ie 
Oxides and hydroxides _______~_ -— 5 _-  Alltoltaly. . 
Sulfate. ......----------- 565 1,318 _. France 595; West Germany 312; United . 

: Kingdom 254. | 
Ash and residue containing copper — 168 233 -- Netherlands 132; Belgium-Luxembourg 

Metal including alloys: ° - 
Scrap ______.--------- 4,769 1,093 __ West Germany 625; Belgium-Luxembourg 

250; Netherlands 108. 
Unwrought _._____-__-- 5,246 1,584 -- Yugoslavia 1,000; Austria 391; Belgium- 

; Luxembourg 132. . 
Gola Semimanufactures ___— —__—— 6,081 5,395 865 West Germany 2,050; Austria 1,878. 

Waste and sweepings 
value, thousands. _ _- $29 _- All to West Germany. . 

Metal including alloys, unwrought 
and partly wrought _ . __do____ _— $22 _— West Germany $20; Switzerland $2. 

Iron and steel: Metal: 
Scrap. ___-_____--------~- 40,323 16,346 _- West Germany 4,191; Italy 3,873; Austria 

Pig iron, cast iron, related — — 
materials_______.____~ 1 57 -- West Germany 37; Belgium-Luxembourg 

| Ferroalloys: | 
Ferrosilicon __..________~ _- 21 _.  Alltoltaly. 
Unspecified ________-__- _— 10 _. All to Sweden. 

Steel, primary forms? _________ 37,719 62,824 5,566 Austria 15,374; West Germany 9,947; 
Egypt 7,001. 

Semimanufactures: . 
Bars, rods, angles, shapes, 
sections?___§$_§_§________ 721,646 696,235 _— USSR: 196,000; Bulgaria 67,848; Italy 

Universals, plates, sheets? ___ 320,329 327,720 20,980 Japan 47,281; Italy 46,328. 
Hoop and strip?_._._§_______ 17,184 20,127 15 Yugoslavia 6,492; Syria 3,549; 

Czechoslovakia 1,561. 
Rails and accessories. — _ _ — — — 27 84 _— All to West Germany. 
Wire?________________ 19,516 20,995 20 Lebanon 4,906; Yugoslavia 4,121; U.S.S.R. 

Tubes, pipes, fittings? ______ 81,102 72,620 159 China 15,247; U.SS.R. 12,339; Austria 

Castings and forgings, rough? _ 15,885 12,919 283 Poland 3,450; West Germany 2,259; Swe- 
den 1,853. 

See footnotes at end of table.
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Table 2.—Hungary: Apparent exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodity _ 1985 1986" : - : | - United Other (principal) 

METALS —Continued 

Lead: 
Ash and residue containing lead __ 1,121 838 _— Alito West Germany. 
Metal including alloys: 

Scrap __-_--.~-------+- 2,168 951 _- West Germany 934; Netherlands 17. 
Unwrought _____-_--_~-- -- 19 -- All to United Kingdom. 

‘ Semimanufactures — _ — —_——- 4 -- 
- Lithium: Metal including alloys, all 

forms __~__~_~____~.~~1--~___ 4 2 _— All to West Germany. 
Manganese: Ore and concentrate, 

metallurgical-grade_ _______-~-- 211,417 39,100 NA NA. 
Molybdenum: Metal including alloys, 
allforms ______-~-_-------~- 3 5 -~. Yugoslavia 4; West Germany 1. 

Nickel: . 
Matte and speiss - - _ _ __-~--_- 35 -- | 
Ash and residue containing nickel _ -- 25 _-— West Germany 14; Netherlands 11. 
Metal including alloys: 

Scrap ___.------------ 377 110 _— West Germany 78; Netherlands 32. 
Unwrought ___------~--- 22 223 _— Austria 208; Sweden 8; Netherlands 6. 
Semimanufactures ___—__ ~~ 161 239 2 West Germany 135; Yugoslavia 42; France 

Platinum-group metals: 
Waste and sweepings - 

value, thousands_ _ $3,432 $4,078 _— All to West Germany. 
Metals including alloys, unwrought . 

Sit and partly wrought _ —_—_—do____ $38 . $3 _. _ All to Switzerland. | 
ver: 
Waste and sweepings _— ——do__~— $208 4$19 ~- Switzerland $16; United Kingdom $3. 
Metal including alloys, unwrought 

and partly wrought _ — —_do__ __ $518 $889 _— West Germany $670; Austria $176; United 
Tin ; Kingdom $29. 

Ash and residue containing tin — ~ - 20 39 -~  AlltoWestGermany. | 
Metal including alloys: © 

Scrap _.__..---------- 16 33 _— _ All to Switzerland. 
Unwrought _.___.------ 20 _- 

_ Semimanufactures ___—_ ~~~ ~ 1 -- 
Titanium: Metal including alloys, all 

forms ____.—~__~~--__--~-~-~-- -- 1 _.  AlltoIreland. 
Tungsten: 

Ore and concentrate_ ___.—— ~~ 44 27 _— West Germany 22; Netherlands 5. 
Metal including alloys, all forms ~~ 22 39 _— West Germany 34; United Kingdom 3; 

Yugoslavia 2. 
Zinc: 

Matte __________.~_-_-_-- 416 414 _— West Germany 267; Italy 174. 
Ash and residue containing zinc_ — _ 4,166 1,657 _- West Germany 1,611; Belgium-Luxem- 

urg 46. 
Metal including alloys: 

Scrap ________-------- 636 401 _. West Germany 276; Belgiurm-Luxembourg 
54; Italy 49. 

Unwrought ______~---_--~- 20 _- 
Semimanufactures — __———__ -- 1 _— All to West Germany. 

Other: 
Ores and concentrates ______.- _- 49 _. All to Austria. 
Ashes and residues ———__-_-—~~- 30,051 3,183 -- Italy’ 2,705; West Germany 300; Sweden 

Base metals including alloys, all 
forms ____-~—--—.-_---~--- 34 21 _— Sweden 17; Austria 1; France 1. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete _. eee 500 244 217 Norway 20; West Germany 7. 
Artificial: 

Corundum? _________--- 18,750 20,472 298 Romania 4,612; Japan 3,325; Austria 

Silicon carbide _____-_~~- ~— 2 _— All to West Germany. 
Dust and powder of precious and 

semiprecious stones including 
diamond _— value, thousands__ -- $45 $15 Greece $22; Italy $4. 

Grinding and polishing wheels and 
stones? ___________do____ $1,368 $1,271 $119 East Germany $327; Poland $316; 

Romania $189. 
Asbestos, crude__—-_--------~-- -- 1,943 _— All to Belgium-Luxembourg. 
Bromine ______.--_-_--------- -- 4 _.  Alltoltaly. 
Cement?______________----- 49,319 55,770 _. USSR. 27,583; Yugoslavia 23,710; West 

Germany 3,354. 

See footnotes at end of table.
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Table 2.—Hungary: Apparent exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodity 1985  —- 1986” : 
oe | Qnited Other (principal) 

INDUSTRIAL MINERALS — a . a 
Continued . 

Clays, crude: 
Bentonite*________________ 10,338 11,423 — _. East Germany 6,232; Poland 5,191. 
Kaolin? _..._-_______-____ 8,098 7,443 _- Czechoslovakia 6,172; West Germany 

Unspecified _______._..----~ 704 1,390 _. Austria 975; West Germany 179; Yugo- . 
. _— slavia 168. 

Cryolite and chiolite___________ _ -- 238 138 Norway 100. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $23 $50 —- Italy $37; Austria $13.. 

_ Industrial stones _ __ _ _~—do____ $239 $629 _—  Belgium-Luxembourg $509; Austria $120. 
Diatomite and other infusorial earth — — 2,829 3,066 _. Austria 2,938; Greece 108; France 20. 
Feldspar, fluorspar, related materials _ 977 766 — All to Austria. oo, 
Fertilizer materials: 7 | 

Crude, n.es ~~~ 441 ~ 120 _-— Switzerland 92; Italy 22; West Germany 6. 
Manufactured: 

Ammonia?” __ thousand tons_ _ 44 60 __ Yugoslavia 49; Austria 4; Italy 3. 
Nitrogenous ______do____ 21,592 21,418 _- Yugoslavia 100; West Germany 75; 

; ; unspecified 1,165. 
Unspecified and mixed do___—~_ 187 144 _- West Germany 78; Austria 39; Finland 10. 

Kyanite and related materials_ — —— __ 103 360 - _~— West Germany 287; United Kingdom 73. . 
Magnesium compounds_________~ 90 36 _. Austria 24; Italy 12. - 

ica: wo 
Crude including splittings and waste 8 ~ 138 ~~ 188 
Worked including agglomerated 

splittings _._._____-__--~_- -- 1 _. All to France. 
Precious and semiprecious stones other . 

than diamond: 
Natural ___— value, thousands_ _ $4 $83 -— Austria $58; France $15; Spain $9. 
Synthetic ____.____-__-_do___~- $45 $23 __ All to United Kingdom. 

Pyrite, unroasted _~_______----~- _- 53 _- All to Austria. 
Salt and brine __._______-_--~- 21 42 _-- All to United Kingdom. 
Sodium compounds, n.e.s.: - . 

Carbonate, manufactured ___~ —~_ -- 1 -- Do. 
Sulfate, manufactured _____-~_ - 170 -- 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked?__ _ _ 14,181 12,101 _.  USS.R. 7,061; East Germany 2,756; 
Czechoslovakia 1,458. 

Worked. ___.______--- 37 42 _— Austria 37; West Germany 5. 
Dolomite, chiefly refractory-grade — 67 81 _- Finland 80; West Germany 1. 
Gravel and crushed rock __ ~~ —~—_ 11,963 2,037 _— Yugoslavia 1,424; Austria 345; West Ger- 

many 268. 
Quartz and quartzite _______~~ 16,815 10,774 _. All to Austria. 
Sand other than metal-bearing?_ _ _ 32,136 40,215 _. Yugoslavia 28,622; Austria 7,599; 

Czechoslovakia 3,935. 
Sulfur: 

Elemental: 
Crude including native 

and byproduct ____~—~--~-~ 16,768 18,031 _— Austria 18,020; Ireland 11. 
Colloidal, precipitated, sublimed _— 59 __ All to Yugoslavia. 

Sulfuric acid? ~_._§_._._______~_ 62,365 38,948 _- Bulgaria 19,092; Yugoslavia 9,424; Austria 

Talc, steatite, soapstone, pyrophyllite _ 15 1 — All to West Germany. 
Gormiculite, perlite, chlorite _____~ 7,706 11,921 _— Do. 

er: 
Crude*?__________________ 76,039 83,481 _- Austria 24,462; Poland 14,814; Yugoslavia 

Slag and dross, not metal-bearing _ — 1,271 727 __ All to Austria. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural ______ 6,747 276 __ Do. 
Carbon black __________------ 678 1,550 _-— West Germany 1,216; Italy 288; Yugo- 

slavia 34. 
Coal: 

Anthracite and bituminous 
thousand tons_ _ 3483 18 __ All to Yugoslavia. 

Lignite including briquets _do____ 2294 1 _. Mainly to France. 
Gas, natural: Gaseous 

million cubic feet_ — 735 695 _- All to U.S.S.R. 
Peat including briquets and litter? _ __ 6,299 4,470 __ Austria 2,185; Italy 1,212; Yugoslavia 

See footnotes at end of table.
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Table 2.—Hungary: Apparent exports of mineral commodities! —Continued 

| | (Metric tons unless otherwise specified) . 
rsp 

Destinations, 1986 

. Commodity 1985 1986” : 
: . pried Other (principal) 

——— 

MINERAL FUELS AND RELATED = | ae 
MATERIALS —Continued 

Petroleum: . 
Crude -. ws 

‘thousand 42-gallon barrels_ — -- 6 _— All to Yugoslavia. 
Refinery products: . 

Liquefied petroleum gas? 
do. ___ 461 418 =  _. Italy 310; Austria 44; Netherlands 39. 

- Gasoline _________do____ 1512 2208  __ West Germany 912; Austria 592; Switzer- 
. an . 

Mineral jelly and wax? = 
do. ___ 315 — 348 ~ 8 ‘West Germany 72; Italy 60; Morocco 43. 

Kerosene and jet fuel _do__ ~~ 876 1089 8 —_L_ Austria te: West Germany 353; Yugo- 
slavia 142. 

Distillate fuel oil ____do___— 3,203 5,400 = Austria 1,858; Switzerland 1,724; West 
Germany 1,525. 

Lubricants? _______do____ 485 —s 41:7 _. Austria 214; Yugoslavia 75; U.S.S.R. 56. 
Residual fuel oil. ____do.___ 14 9 _ .. Allto Italy. 
Bitumen and other residues*  __ 

DO do____ 458 575 -- Austria 282; West Germany 242; Bulgaria 

Bituminous mixtures _do____ 23 18 __ West Germany 17. 

PPreliminary. NA Not available. | a . 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Hungary, this table should not be 

taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data were compiled 
from United Nations information and data published by the trading partner countries. 

2Official Trade Statistics of Hungary. . . 
3Statistical Yearbook of Member States of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
“May include other precious metals. | 

_ Table 3.—Hungary: Apparent imports of mineral commodities* 
(Metric tons unless otherwise specified) 

a Sources, 1986 

Commodit; 1985 1986 “TKited 2 COCOtOSS 
vy United Other (principal) 

i METALS 
Alkali and alkaline-earth metals: . 
Alkali metals___-_________--_- -- 3 _- All from Italy. 

Aluminum: 
Ore and concentrate. _________~ 1,125 1,588 -— West Germany 1,583; Austria 54; - 

Switzerland 1. 
Oxides and hydroxides ________~ 130 84 8 Netherlands 29; Italy 20; West Ger- 

many 11. 
Metal including alloys: 

Scrap ___ ~~ ~______---~-~ — 24 _— All from United Kingdom. 
Unwrought? __ 5 5 5 165,294 205,007 _.  USS.R. 198,773; Romania 6,233. 
Semimanufactures? ________ 3,176 3,639 3 East Germany 2,146; Czechoslovakia 

433; Austria 307. 
Antimony: Oxides ________-_-~~- 48 10 _— All from France. 
Bismuth: Metal including alloys, all — 

forms _~___--__--~-~~~-_-~-~- -- 1 _— All from West Germany. 
Chromium: 

Ore and concentrate __________~— 15,256 15,376 --  USS.R. 15,000; Finland 230; West 
Germany 146. 

Oxides and hydroxides ___.____~ 388 176 ~— _ United Kingdom 175; France 1. 
Cobalt: 
Oxides and hydroxides ________~_ _- 30 —-— All from Finland. 
Metal including alloys, all forms ~~ ~_— 21 1 _— All from West Germany. 

Columbium and tantalum: Metal includ- 
ing alloys, all forms: 
Columbium (niobium) _ _________ ) 1 __ Do. 
Tantalum ___________~~~---— -- (5) (5) 

See footnotes at end of table.
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Table 3.—Hungary: Apparent imports of mineral commodities' —Continued 

(Metric tons unless otherwise specified) 

“ Sources, 1986 

Commodity 1985 1986" “Wjpiueq ~~ COCO 
y - United Other (principal) 

ee 
SS eee nen 

METALS —Continued 
. 

Copper: . . 

xides and hydroxides _______~~- _- 5  -  ..  Allfrom West Germany. - 

Sulfate? ___________---___- 8,550 3,520  _- USSR_3,500; Greece 30. 
Metal including alloys: 

Scrap ____-_---~------- 6,534 8,473 _. Chile 4,947; West Germany 1,607; __ 
Belgium-Luxembourg 1,163. 

Unwrought? _____._--_--- 28,129 36,600 » _- USSR. 15,412; Poland 6,343; Chile 

Semimanufactures _______—- 214,477 215,706 7 West Germany 1,350; Austria 307; 
. unspecified 13,306. oo 

Gold: Metal including alloys, unwrought 
and partly wrought 

value, thousands_ _ $561 $620 $3 West Germany $553; Switzerland $48; 
- United Kingdom $16. 

Iron and steel: 
. _ Iron ore and concentrate: 

Excluding roasted pyrite” . 
. thousand tons_— 2,382 3,414 _- U.S.S.R. 3,140; Brazil 87; India 54. 

M on roasted_ .__..__do___—~_ 44 17 _. All from Yugoslavia. 

etal: 
- Scrap ___.-__-----~-~----- 14,000. 8,000 __ - Yugoslavia 3,000; unspecified 4,000. 

Pig iron, cast iron, related mate- . 

rials? -§ -_-_-§_________-- 272,413 254,297 $2 USS.R. 251,923; Austria 2,315; West 

- Germany 36. 
Ferroalloys: . 

Ferrochromium?__ __— ~~~ 10,390 11,1838 __ UsSR 7 ,440; Yugoslavia 1,200; Swe- 
en 754, 

Ferromanganese® ___ —___~ 44,951 42,250 _.  USS.R. 23,384; Czechoslovakia 3,680. 

Ferrosilicomanganese —_-_-— _— 30 °° LL All from West Germany. oe 

Ferrosilicon? ____._____- 6,742 7,424 __  USS.R. 7,362; France 89. 
_ Silicon metal _____-_--~- 1,005 1,173 _- Yugoslavia 548; Italy 525; West Ger- 

many 100. 

Unspecified? ______---- 15,060 14,982 __ USS.R. 11,776; Austria 827; 

| Belgium-Luxembourg 596. 

Steel, primary forms? _____-- 479,115 482,874 -- U.S.S.R. 419,081; Bulgaria 33,319; 
Turkey 15,000. 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections? _______—__-— 187,499 190,775 1 US.S.R. 150,319; Czechoslovakia 
17,296; Poland 12,177. 

Universals, plates, sheets? _ — 340,130 335,716 — USSR. 235,270; Spain 17,405; Italy 

Hoop and strip? _____--- 8,395 7,878 __ West Germany 2,993; France 1,199; 
Czechoslovakia 997. 

Rails and accessories _— ~~ — 308 88 __ West Germany 87; Austria 1. 

Wire? _____________- 34,776 30,541 (8) Czechoslovakia 10,394; U.S.S.R. 6,067; | 
West Germany 4,463. - - 

' Tubes, pipes, fittings?__ _ __ 77,160 59,055 83. East Germany 15,322; Czechoslovakia 
_ 13,356; Romania 9,776. 

Castings and forgings, rough? 14,053 12,059 1 Poland 8,468; Italy 993; East Ger- 
. many 773. 

Lead: 
Ore and concentrate__ _.___-_-~~- 1,800 _— 

Oxides __________-~------- 632 285 __ West Germany 150; France 70; Italy 

Ash and residue containing lead_ — — — 25 -- 

Metal including alloys: 
Unwrought? ___.__-____---- 7,454 6,729 __  USS.R. 4,993; Bulgaria 500; West 

Germany 239. 

Semimanufactures ______- ~~ 13 10 __ West Germany 9; United Kingdom 1. 

Magnesium: Metal including alloys: 
Scrap______-__--------~--- 5 2 __ All from West Germany. 

Unwrought ______-__-__---~--- 579 265 _. Italy 145; France 120. . 

Semimanufactures________~--- 25 11 _. West Germany 7; Italy 3; France 1. 

Manganese: 
Ore and concentrate, metallurgical- a 

grade*__________-__-_--- 480 440 __ . All from Belgium-Luxembourg. 
Oxides ________-~------~---- _- 204 __ All from Japan. 

Mercury ______—-— 76-pound flasks__ 580 -- 
Molybdenum: 

Ore and concentrate_______~_~-~- 34 80 _. All from Belgium-Luxembourg. 

Metal including alloys, all forms __—~- 17 2 __ France 1; West Germany 1. 

See footnotes at end of table.
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Table 3.—Hungary: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

eee nn nn ean ence eee re Se ee SSS SSS SS SS SSS 

Sources, 1986 

Commodit, 1985 1986” : SO * United Other (principal) 
Nee et 

METALS —Continued 

Nickel: . 
Matte and speiss, Ni content ______ 202 _— 
Metal including alloys: 

Scrap _____-----~---.-- -- 3 _— All from United Kingdom. 
Unwrought________._____ 3 20 _— United Kingdom 18; Japan 2. 
Semimanufactures _________ 114 81 -- West Germany 30; United Kingdom 

27; Sweden 12. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
value, thousands_ _ $4,171 $5,904 $33 West Germany $4,884; Switzerland 

. $892; Netherlands $72. 
Silver: . 

Waste and sweepings _____do____ _- $50 $50 
Metal including alloys, unwrought 

and partly wrought ____—-—do____ $4,574 $1,674 | -— West Germany $1,518; Austria $80; 
oe : Netherlands $11. 

Tin: 
Oxides ____________-_-_--- 2 _— 
Metal including alloys: co, 
_ Unwrought? _-_-_§___-____ 1,277 1,422 _—. West Germany 167; Vietnam 20; 

unspecified 1,201. 
Semimanufactures _________ 20 26 (3) Netherlands 15; West Germany 7; 

United Kingdom 4. 
Titanium: . 

Ore and concentrate _________ ~~ 3,308 3,230 _— West, Germany 2,630; Netherlands 

Oxides ___________-__i_L__ 1,401 2,082 _~ United Kingdom 1,248; France 467; 
Belgium-Luxembourg 180. 

Metal including alloys, all forms ~~ ~_ -— 1  $__ All from West Germany. 
Tungsten: . . 

Ore and concentrate ___.____.- 58 15 _— All from Portugal. 
Oxides and hydroxides _..._____ __ 15 ~— All from France. 
Metal including alloys, allforms —__ 3 5 (3) West Germany 3; France 2. 

Zinc: 
Oxides ___________-__-----~- 2,195 1,054 _- France 714, Italy 282; United King- 

om 42. 
Ash and residue containing zinc_ _ — — _- 1 -- All from Netherlands. 
Metal including alloys: 

Unwrought? __ 20,543 28,167 — Poland 8,253; U.S.S.R. 5,077; Bulgaria 

Semimanufactures _________ 25,857 25,634 _-—  Belgium-Luxembourg 667; Yugo- 
slavia 521; unspecified 4,130. 

Zirconium: Ore and concentrate______ 4,498 5,181 __ Italy 4,778; West Germany 375; 
etherlands 28. 

Other: 
Ores and concentrates? __________ 9,506 7,881 _— Cuba 7014; West Germany $41; Aus- 

tria 26. 
Oxides and hydroxides ________~_ 11 19 _-. Netherlands 10; United Kingdom 9. 
Ashes and residues__________—-_ 184 10 _— All from West Germany. 
Base metals including alloys, all 

. forms ~~ ~~ 62 16 3 Austria 61; Finland 8. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: _ 
Natural: Corundum, emery, pumice, 

ete ___ __-_-_-_ 63 70 _— __ Italy 37; Greece 22; Netherlands 6. 
Artificial: 

| Corundum? _____________ 1,434 1,289 _. West Germany 466; Italy 460; Nor- 
way 151. 

Silicon carbide. _____—..__ 932 397 _. All from Italy. 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands_ _ $156 $128 $22 Belgium ;uxembourg $99; Nether- 

an . 
Grinding and polishing wheels and 

stones*_____________do____ $4,812 $5,208 $15 USSR. 1h East Germany $31, 
olan: . 

Asbestos, crude? ______..-.----~- 33,596 31,059 _- USSR. 28,543; Botswana 1,231; Italy 

Barite and witherite__________ ~~~ 16,172 14,590 -- Yugoslavia 11,200; West Germany 
3,218; Ireland 102. 

Boron materials: 
Crude natural borates ________ ~~ —- 47 _~- All from France. 
Oxides and acids ______...—- 10,962 1,940 --  Allfrom U.S.S.R. 

Bromine? _______._--_-_______ 649 655 -- Israel 375; East Germany 179, 
U.S.S.R. 101. 

Cement? __.__________________ 719,956 714,770 _— USSR. 466,081; Romania 135,231; 
East Germany 95,724. 

See footnotes at end of table.
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| Table 3.—Hungary: Apparent imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

tn ip rere een 
Oe Sources, 1986 

. Commodit , 1985 1986” : 
| 7 | y | United Other (principal) 
a
 

ee 

INDUSTRIAL MINERALS —Continued 

Chalk_ ~~~ _____ 1,719 1,967 _— Austria 1,586; France 334; Italy 24. . 
Clays, crude — 

Chamotte earth. ___-.________ 65,269 64,821 —~— Czechoslovakia 59,817; Israel:2,194; 
. Poland 2,036. 

Kaolin _.--_--_-~----~-______ 59,451 63,278 _. Austria 3,331; East Germany 11,116; 
_ Czechoslovakia 9,741. 

Unspecified ___--___-_______ 74,558 66,233 20 Czechoslovakia 44,568; Poland 13,546; 
East Germany 4,424. 

Diamond: 
Gem, not set or strung . 

value, thousands_ _ $129 $252 $6 Switzerland $127; Austria $78; . 
Belgium-Luxembourg $41. 

Industrial stones _ _______do____ $1,430 $2,014 $1 Belgium Luxembourg $1,804; Austria 
$65; United Kingdom $60. 

Diatomite and other infusorial earth _ _ _ 2,182 1,155 _— Iceland 588; Austria 464; France 102. 
Feldspar, fluorspar, related materials: . 

Feldspar -_____._---__--___. _- 1,258 ~- Yugoslavia 925; France 213; Spain 

Fluorspar _____-._-_--_.-_-- 1,196 689 -~— West Germany 599; United Kingdom 
66; France 24. . 

Unspecified _.-___.____-___-_- 1,176 1,557 _- Norway 1,234; Sweden 220; France 

Fertilizer materials: . 
_ Crude, nes ~---___---__---- 221 263 _- France 221; Italy 22; West Germany 

Manufactured: 
Ammonia. ~~. ~~~ ___ 3,082 1,016 _.  Allfrom Yugoslavia. 
Nitrogenous, Nz content? __ __ _ 309,810 312,909 --  Allfrom U.S.S.R. 
Phosphatic, P2Os content? __ __ 96,696 63,5382 -~-  US.S.R. 26,164; Yugoslavia 16,608; 

- Austria 14,213. 
Potassic, K2O content?_______ 514,576 445,862 __ U.S.S.R. 315,127; East German 

| 128,095; West Germany 2,640. 
Unspecified and mixed? ______ 124,092 — 151,465 6,615 Yugoslavia 74,069; Morocco 32,223; 

.S.S.R. 17,047. 
Graphite, natural _.-._-___~_______ 368 630 __ Austria 330; West Germany 260; 

. - United Kingdom 28. 
Gypsum and plaster? ____________ 82,183 77,830 1 East Germany 65,206; Romania 

12,283; West Germany 305. 
Iodine? __.___________..______ 45 27 --  U.S.S.R. 25; West Germany 2. 
Lime?__._________________ 39,041 61,224 ~~ Czechoslovakia 47,131; Yugoslavia 

13,922; West Germany 91. 
Magnesium compounds? __________ 94,990 100,032 ~~ Czechoslovakia 79,028; Albania 7,802; 

Austria 5,230. 
Mica: 

Crude including splittings and waste — 190 181 -— France ale United Kingdom 47; Aus- 
ria 26. 

Worked including agglomerated split- 
tings _______________-___ 47 49 _— West Germany 24; Switzerland 18; 

Austria 6. 
Phosphates, crude?______________ 575,883 585,147 -—  U.SS.R. 453,482; Morocco 70,443; 

Algeria 61,272. 
Pigments, mineral: 

Natural, crude __________-_~~~_ _— 2 --— All from West Germany. 
Iron oxides and hydroxides, processed 3,500 529 __ Italy 424; Belgium-Luxembourg 105. 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands__ $91 $140 $11 Switzerland $124; West Germany $5. 
Synthetic _.._________do____ $176 $186 -- Suytzerland $152; West Germany $20; 

apan $13. 
Pyrite, unroasted? _______________ 37,568 73,563 -- USSR. 44,344; Albania 14,500; 

, Czechoslovakia 13,871. 
Salt and brine? _____§__.__________ 672,310 735,959 ~~ Romania 464,345; U.S.S.R. 163,900; 

Poland 69,771. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured?_______________ 186,423 192,070 _— Bulgaria 101,723; Romania 49,137; 

East Germany 14,526. 
‘Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked?_ _ _ __ 17,748 15,870 __ Bulgaria 8,670; Cuba 3,181; Italy 

Worked ~~ 5 5 1,628 1,140 _— Italy 711; Yugoslavia 332; Austria 53. 
Dolomite, chiefly refractory-grade __ 17 26 __ Austria 14; West Germany 12. 
Gravel and crushed rock ________ 10,600 10,754 _. Austria q aa Italy 3,156; West Ger- 

many 269. 
Limestone other than dimension __ _ 73 229 229 
Quartz and quartzite__________~_ 2,536 2,247 a West Germany 1,878; Finland 155; 

. Netherlands 126. 
Sand other than metal-bearing?____ . 120,168 116,808 7 Czechoslovakia 84,811; East Germany 

23,671; Australia 5,482. 

See footnotes at end of table.
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Table 3.—Hungary: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

oe . . Sources, 1986 | 
Commodity — pe 1985 1986P : 

| United Other (principal) 

INDUSTRIAL MINERALS —Continued — 

Sulfur: — 
Elemental: 

Crude including native and 
byproduct?____________ 171,503 167,395 _— Poland 138,702; U.S.S.R. 28,672; West 

, Germany 21. 
Dioxide____—------------+-- 275 187 _. All from West Germany. 
Sulfuric acid_ ____---------~- 3805 182 -- Italy a s West Germany 51; Nether- 

on steatite, soapstone, pyrophyllite __ 2,465 2,256 __ Austria 1,261; Finland 702; Italy 293. 
er: : 
Crude_ ____-__~---_---~--- 1,153 1,108 __ West Germany 952; Austria 156. 
Slag and dross, not metal-bearing _ _ _ _- 43 _- All from Austria. 

_ MINERAL FUELS AND RELATED oS . 
_. MATERIALS . 

Asphalt and bitumen, natural _______ 46 30 _— All from West Germany. 
Carbon:? - 

Carbon black _. 2 ~~ _~§____~-_ 243 748 _. East Germany 350; U.S.S.R. 337; 
ae . Czechoslovakia 25. 

Co Gas carbon ___~--_--_------ 23,754 30,057 _.  USS.R. 29,890; West Germany 166. 

Anthracite and bituminous? | oe | 
thousand tons_ _— 2,518 2,317 10 U.S.S.R. 1,240; Poland 535; 

| Czechoslovakia 250. 
Briquets of anthracite and bituminous 

coal? ___§___________do____ 676 818 __ East Germany 735; Poland 59; West 
; . . . Germany 20. 

Lignite including briquets -__do___~ 208 296 = Yugoslavia 276; West Germany 20. 
Coke and semicoke* ____ do. ___ 949 1,124 _. Yugoslavia 569; Czechoslovakia 169; 

oe U.SS.R. 166. 
Gas, natural: Gaseous? oo 

. million cubic feet_ — 141,568 168,028 _.  US.S.R. 165,768; Romania 2,260. 
Peat including briquets and litter __ _ —_ 5 49 _— Sweden 28; West Germany 21. 
Petroleum: a ne 

Crude? : . 
thousand 42-gallon barrels_ _ 53,370 55,575 __ U.S.S.R. 53,678; Iran 1,897. 

Refinery products; == =~ : 
Liquefied petroleum gas? 

do____ 259 255 ._. U.SS.R. 287; Austria 18. 
Gasoline?__________do____ 3,265. 8,165 _. USSR. 2,969; Yugoslavia 170; 

| - Albania 25. 
Mineral jelly and wax?__do_ ___ 10 14 (3) USS.R.12;Poland1. - a 
Kerosene and jet fuel? _ _do__ __ 1,214 1,229 a USSR. 922; East Germany 101; 

eria 31. 
Distillate fuel oil? ____do____ 5,696 5,639 _- USER. 5,543; United Kingdom 96. 
Lubricants? ________do____ 120 186 (3) USSR. 146; Austria 10; Netherlands 

Residual fuel oil? ___ __do___— 3,679 2,829 __ Austria 1,394; U.S.S.R. 1,298; United 
Kingdom 137. 

Bitumen and other residues. . 
. — do____ 2 (2) -- Mainly from Austria. 

Bituminous mixtures_ __do_ _ —_— 1 4 _— West Germany 3; Sweden 1. 
Petroleum coke ______do____ © 8 18 _. Norway 16; West Germany 2. 

PPreliminary. . | 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Hungary, this table should not be 

taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data were compiled 
from United Nations information and data published by the trading partner countries. 

2Official Trade Statistics of Hungary. 
SLess than 1/2 unit. 

COMMODITY REVIEW 

METALS would be sufficient for about 40 years at the 
. _ 1987 mining rate. The Al.O; content of 

Aluminum and Bauxite.—Hungary was Hungarian bauxite ranged from 42% to 
the eighth largest bauxite producer in the 56%; SiO. from 1% to 11%. All of the 

world, with an economic reserve base of country’s bauxite, alumina, and aluminum 
approximately 170 million tons, which operations were managed by the Hungarian
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Aluminum Trust (Hungalu). In 1986 and participation in processing some of the 
1987, Hungalu’s subsidiary, the Bauxite Ex- Recsk ore when the mine becomes opera- 
ploration Enterprise, explored bauxite de- tional in the late 1990’s. | 
posits in the western part of the country at Gallium.—Hungary remained a substan- | 
Nagytarkany and Nyirad. Prospective eco- tial world producer of gallium as a byprod- | 
nomic deposits of higher than average qual- uct of alumina processing at the Ajka alu- 
ity bauxite were found in five locations and mina plant. A new 3-ton-per-year unit was 
were expected to add about 1 million tons of reportedly under construction at Ajka in | 
bauxite to the country’s reserves. Explora- 1987 and was scheduled for completion by 
tion in this region was to have been com- mid-1988. The new unit would double Hun- 
pleted by mid-1987. Earlier investigations gary’s annual production of gallium to 6 
indicated other deposits in the Transdanu- tons. Most of the country’s gallium output 
bian mountain range. In 1986, other bauxite was exported to high-technology electronics 
deposits were reportedly situated on the industries. a 

, periphery of the Nagyegyhaza coalfields. In Manganese.—The National Ore and Min- . 
1987, Hungalu’s exports were valued at eral Mines Enterprise mined both oxidized 
$190 million, and planned exports for 1988 and carbonated manganese ore at the 
were expected to reach $240 million. A Urkut Mine in Bakony. Most of the ore |. | 
substantial share of exported aluminum produced in 1987 was oxidic and contained 
was sold to the Federal Republic of Ger- between 30% and 40% manganese. Most of © 
many, Japan, and the United States. the manganese concentrate was exported, | 

| _. Hungalu’s total labor force was about although a small amount of ferroman- 
20,000, of which 5,000 were involved with ganese was produced domestically. 
bauxite mining. The company processed Steel.—Hungary had to rely entirely on. 
nearly 85% of its annual bauxite production imports to meet its domestic requirements 
into alumina, and in accordance with the for iron ore. Although most of the country’s _ 

_ Soviet-Hungarian alumina agreement for needs were met by imports from the Soviet 
1986-90, annually sent 530,000 tons of alu- Union, Hungary began to look in 1986 for 

- mina to the Soviet Union for smelting into the availability of higher grade ore in Aus- 
aluminum. In return, Hungary received tralia, Brazil, Canada, India, and Sweden. 
205,000 tons of aluminum ingot. Also, as At yearend 1987, the Hungarian Govern- 
partial payment, Hungary supplied the ment and Hancock Mining Ltd. of Western 

| U.S.S.R. with 5,000 tons of aluminum semi- Australia signed a memorandum of under- 
manufactures per year. This arrangement standing to supply Hungary with 500,000 
with the Soviet Union was necessitated by tons of ore per year for up to 15 years. The 
Hungary’s relative shortage and the Soviet agreement would be reviewed every 2 years 
Union’s abundance of electric power. To to determine additional need, and it provid- 
remain competitive, Hungalu maintained a _ ed for possible added annual shipments of 
policy of streamlining its production struc- up to 1.5 million tons of ore. 
ture. Recent investments included the com- Hungary continued to modernize its steel 
pletion in 1987 of a new alumina refractory industry in 1987. Plans were drawn to 
unit for industrial boilers at the Mason-_ replace open-hearth systems with oxygen 
magyarovar alumina plant. converters. Other plans were to increase 
Copper—Although Hungary stopped continuous casting capacity, alloy steel pro- 

mining copper in the late 1970’s, the coun- duction and sales, and to improve the quali- 
try’s copper deposit at Recsk was estimated ty of rolled products. During the year, the 
to be among the 20 largest deposits in the Danube Iron and Steel Works at Dunaujva- 
world. The Recsk ore body lay 400 meters to ros began to modernize its hot-rolling mill 
1,200 meters below the surface. The sulfide and planned to upgrade the cold-rolling unit 
ore was also found to contain valuable in 1988. In 1987, the Danube Works increas- 
components of gold, lead, molybdenum, sil- ed production of higher value products and 
ver, and zinc. Mine development had been planned the construction of a new foundry. 
constrained by limited financial resources The Ozd Iron and Steel Works reportedly 
and low copper prices. In 1987, Hungary reduced operational losses during the year, 
reportedly conducted negotiations with the closed down an open-hearth furnace togeth- 
Soviet Union concerning possible Soviet er with a number of other units, and plan-
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ned to concentrate production mainly on new opencast lignite mine was put on- 
rolled steel products. As part of Ozd’sstruc- stream at Vadna in Borsod County. The 
tural reorganization, management was to mine was expected to produce through mid- 
be reduced by 200 employees in 1987 and 1988 at a rate of 1,000 tons per day. The 
1988. The Lenin Iron and Steel Works at development of a new coalfield was reported 
Diosgyor reduced its labor force by 1,000 at Visonta in the northern part of the 
employees in 1987, and planned even great- country. Reserves were determined at about 
er work force reductions in 1988. 90 million tons, and operational startup was 

| scheduled for early 1990. Earth moving and 
| INDUSTRIAL MINERALS | drainage work was begun in 1987 to prepare 

| oo, . . the site for mine development. 
Hungary produced a wide variety of in- Natural Gas and Petroleum.—Planned | 

dustrial minerals. Bentonite, gypsum, ka- yoduction targets for natural gas and pe- 
olin, perlite, and zeolite were produced in troleum were exceeded in 1987. Most of 
sufficient amounts to meet domestic and Hungary’s need for petroleum and natural 
some export needs. Hungary's industrial gas were met by imports from the U.S.S.R. 
mineral production was managed by the ~ Nuclear Power.—At yearend, a fourth , 
National Ore and Mineral Mines Enter- soviet 440-megawatt reactor block was put 
prise. In aggregate, annual output of indus- into operation at the Paks nuclear power- 
trial minerals has been about 4 million tons. plant. With the new capacity, the plant 

a : / would generate almost one-half of Hun- 
| _ MINERAL FUELS gary’s electricity. Hungary continued to 

Coal.—In 1987, the Tatabanya Coal Min- _™ine uranium at Mecsek. The ore was 

ing Enterprise suspended operations at the processed in the Soviet Union and used to 
Many coal mine. Underground water was fuel the Paks reactors. | 
reportedly 10 times greater than originally —_—_—__ oo | 
calculated. The company planned to sell off — 4,,%orei8" mineral specialist, Division of International 
the mine’s machinery and equipment. A





The Mi t e Mineral Industry of 
Iceland | 

: By Richard H. Singleton? 

Little change occurred in Iceland’s metals caused by the higher fish catch and the | 
and minerals industry in 1987 except for an _ higher prices for fish as this product contin- 
increase in cement and primary aluminum _ ued to account for 20% to 25% of the GDP 
production. The aluminum and ferrosilicon and over one-half of total export value. 
industries, both energy-intensive, compris- However, many economic indices turned 

ed approximately 90% of the value of total negative by yearend. Inflation almost dou- 
minerals production. Essentially all of the bled during 1987, reaching 25%. Imports 
products of these energy-intensive indus- increased more rapidly than exports be- 
tries were exported. The Government con- cause of increased buying power caused by 
tinued to promote development of these large wage increases. This caused the cur- 
industries, and discussions weré held with rent account to return to a deficit after only 
world metals producers regarding the possi- 1 year ofsurplus. | 
bility of a silicon smelter in eastern Iceland The minerals industry, including metals 
and a larger aluminum smelter adjacent to production, accounted for about 4% of the 
the existing aluminum smelter. GDP and 13% of total export value in 1987. 

Strong economic growth continued forthe It accounted for less than 1% of the labor 
second consecutive year as the gross domes- force but utilized about 60% of Iceland’s 
tic product (GDP) increased once again by _ electrical power. 
about 6% in real value. This was again 

PRODUCTION AND TRADE 

Sales of cement, all domestic, increased Iceland’s trade balance showed a deficit of 
significantly, reflecting increased activity about $210 million,? nearly 10 times that of 
in construction of buildings. Decreased pro- 1986. The United States imported nearly 
duction of ferrosilicon was caused by a 20,000 tons of ferrosilicon during 1986. Ex- 
number of plant operating difficulties that ports of pumice decreased significantly in 
caused 5 weeks of unscheduled downtime. 1986. 

405
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Table 1.—Iceland: Production of mineral commodities! - | 
. (Metric tons unless otherwise specified) / | 

Commodity . 1983 1984 1985 1986 1987” 

Aluminum metal, primary? . __________-___-- 16,077 80,359 73,408 15,929 83,485 
Cement, hydraulic’ __________- thousand tons__ 115 118 114 111 131 
Diatomite________-~--___.__--____ -_- 25,501 27,265 29,388 22,897 23,000 
Iron and Steel: Ferrosilicon ~-_§_9_§_§-~__~_~__~_____ 50,313 60,976 60,328 66,787 60,184 

_ Nitrogen: N content of ammonia ______________ &7 000 ©7,000 7,582 7,980 - 7,437 
Pumice and related volcanic material: 

Pumice _____~~~-~~~___~______ _ 45,000 55,000 56,000 52,500 58,792 
Scoria® .__._____..____~__ _ cubic meters__ 10,000 10,000 6,000 2,000 “271 

A | 500 | 950 1,350 — 704 . 1,830 
Sand: 

Basaltic ________________ _ cubic meters__ 5,500 4,000 5,500 “5,000 5,400 
Calcareous, shell_ ____ thousand cubic meters. _ 125 115 100 129 115 

Sand and gravel _________.________-do____- 5,000 4,700 4,150 4,088 . 4,816 
Silica dust§ _- $$ -- 5  b eee 38326 37,221 37,873 13,886 12,131 
Stone, crushed: 

Basaltic ______...._.___ _ thousand tons__ £100 90 80 17 114 
Rhyolite____.§--_-.~ ~__ 20,400 20,000 25,755 23,114 22,700 

Estimated. Preliminary. | 
1Table includes data available through May 20, 1988. - : 
2Ingot and rolling billet production. 
3Sales. oe 
“Reported figure. _ 
5Byproduct of ferrosilicon. 

: _ Table 2.—Iceland: Exports of selected mineral commodities! | 
oo (Metrictons) | 

. Destinations, 1986 

Commodit . 1985 — 1986 : mney United Other (principal) 

Abrasives, n.e.s.: Natural: Corundum, | oe 
emery, pumice,etc _.__________ 50,013 36,939 239 West Germany 11,685; Norway 

11,282; Denmark 9,271. 
Aluminum: Metal including alloys, 

unwrought ___~_~_ ~~ ~~ 70,600 77,490 _— Switzerland 22,971; West Germany . 
17,365; United Kingdom 15,114. 

Diatomite and other infusorial earth _ _ _ 27,123 23,423 _ West Germany 6,543; Austria 2,922; 
JY 4,140, 

Iron and steel: Metal: . . 
. Scrap___-______ 2-2 6,237 2,527 __ Netherlands 2,283; West Germany 

Ferroalloys, ferrosilicon. ——______ 56,845 64,990 19,587 J apan 22,848; West Germany 16,429. _— 
Stone, sand and gravel: Dimension stone, 

crude and partly worked ___._._____ 7,955 591 410 Denmark 128; West Germany 22. 
Other: Base metals including alloys, scrap 898 635 —_ Netherlands 496; West Germany 51; 

Denmark 39. 

1Table prepared by Jozef Plachy. . 

7 Table 3.—Iceland: Imports of selected mineral commodities! 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986 “TKrtnq UCU 
y United Other (principal) 

METALS 

Aluminum: 
Oxides and hydroxides... -§ _-_/§_____ 197,130 138,028 _. Australia 138,015; United Kingdom 7; 

West Germany 6. 
Metal including alloys: 

Scrap ___ ~~~ ~~ ~~ 10 1 a All from Denmark. 
Unwrought______ ~~~ _______ 112 87 — United Kingdom 61; Netherlands 25; 

. Sweden 1. 
Semimanufactures __________ 932 1,197 25 West Germany 239; Norway 204; 

; . Sweden 133. 
Beryllium: Metal including alloys, all forms _- (?) _. All from Netherlands. 

See footnotes at end of table.
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Table 3.—Iceland: Imports of selected mineral commodities' —Continued | 

(Metric tons unless otherwise specified) 

. Sources, 1986 

Commodit: 1985 1986 : 
| . uy | United Other (principal) 

METALS —Continued | 

Chromium: Oxides and hydroxides — ~~ _ — 2 2 _— All from West Germany. 
Cobalt: Oxides and hydroxides _______~ (??) (?) “NA NA. 
Columbium and tantalum: Metal including . | 

alloys, all forms, tantalum _____ ~~~ _— (?) _. All from Switzerland. 
Copper: Metal including alloys: 

re and concentrate _________--- -- 120 -— All from West Germany. 
Metal including alloys: . 

Unwrought___.______----~ 4 5. .. All from Denmark. 
Semimanufactures ________ - — 198 218 q West Germany 81; Sweden 63; Fin- 

and 17. 
Gold: Metal including alloys, unwrought 

and partly wrought . 
. value, thousands. _ $111. $126 $34 Sweden $27; Netherlands $21. 

Iron and steel: 
Iron ore and concentrate excluding 
Mecasted pyrite____-.__..-___-- 23,410 24,862 _— Norway 23,756; Sweden 1,106. 

etal: 
Pig iron, cast iron, related materials 395 . 327 9 Norway 240; West Germany 64. 

: _ Ferroalloys: 
Ferrosilicon_____..-___~ 2 NA _ 
Unspecified _.______---~- 10 6 _.  AllfromU.S.S.R. 

Steel, primary forms __—_—— ~~ 744 641 -— Netherlands 241; Belgium-Luxem- 
bourg 176; Sweden 130. : 

‘*  Semimanufactures: _ 
Bars, rods, angles, shapes, 

sections ______..-____ 17,232 18,952 35 . Norway 7,506; Spain 4,738; Belgium- 
Luxembourg 1,865. , 

Universals, plates, sheets_ _ _ — 12,219 12,863 _. West Germany 3,184; Belgium- 
Luxembourg 2,480; Sweden 2,133. 

Hoop and strip __ __...~--- 612 579 3 Denmark 335; West Germany 75; 
N orway 48. 

Rails and accessories _—__ ~~ 31 68 -— Belgium: uxembourg 49; Yugoslavia 
16; Norway 3. 

| Wire _________~_____- 245 290 (?) Belgium-Luxembourg 117; Australia 
45; Denmark 35.__ 

' Tubes, pipes, fittings _____ _ 7,599 7,506 175 West Germany 2,333; Netherlands 
1,921; United Kingdom 1,001. 

Castings and forgings, rough — 1138 . 156 1 Belgium-Luxembourg 50; West Ger- 
many 40; Denmark 38. 

Lead: 
Oxides _____.__~--_-_.----~- 13 16 _. WestGermany 15;Swedenl. | . 
Metal including alloys: . 

Unwrought___...-_______- 103 246 ~-— Denmark 231; Sweden 10; United 
Kingdom 5. 

Semimanufactures _________-— 21 30 -- West rmany 19; Belgium-Lux- 
embourg 8; Denmark 3. 

Magnesium: Metal including alloys: 
- Unwrought ____._________-_- 88 127 -- Netherlands 66; Norway 61. 
Semimanufactures____ ._______~- (*) (7) _. NA. 

Manganese: Oxides_____.__.________ 2 4 _. ._ All from United Kingdom. 
Mercury _______~—~ 76-pound flasks__ 3 3 _- Norway 2; West Germany 1. 
Molybdenum: Ore and concentrate —__ _ — (?) —_ 
Nickel: Metal including alloys, semi- 
manufactures... _____...___-- 1 3 1 - Finland 1; United Kingdom 1. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

value, thousands_ _ $125 $141 $4 Switzerland $88; Netherlands $37; 
West Germany $9. 

Silver: Metal including alloys, unwrought 
and partly wrought ________do____ $124 $89 $2 Sweden $45; United Kingdom $14; 

Switzerland $8. 
Tin: Metal including alloys: 
Scrap _________-__-.~~.~--- 1 4 _— _ All from Belgium-Luxembourg. 
Unwrought ______________-- (?*) 1 _— Mainly from Denmark. 
Semimanufactures____________~ 8 9 -— Denmark 5; Belgium-Luxembourg 3; 

, ; . West Germany 1. 
Titanium: Oxides__ ~~~ ~_______ 793 505 _— United Kingdom 340; West Germany 

; ; 110; Norway 55. 
Tungsten: Metal including alloys, all forms () (7) (7) Mainly from Unitea Kingdom: 

inc: 
Oxides _____.____-_------_- 10 11 4 West Germany 6; Norway 1. 
Blue powder — — — = ~—----------- 6 12 _— Denmark 4; France 4; Norway 3. 
Metal including alloys: 

Unwrought______.._-.___- 75 71 _— West Germany 36; Norway 20; 
; Belgium-Luxembourg 13. 

Semimanufactures _______ ~~ 36 29 1  Belgium-Luxembourg 11; West Ger- 
many 8; France 7. 

See footnotes at end of table.
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: Table 3.—Iceland: Imports of selected mineral commodities! —Continued 

. (Metric tons unless otherwise specified) 

qe cS se SPSS SPSS 

. Sources, 1986 ° 

Commodit; 1985 1986. : oo 
| y : | United Other (principal) : 

eee 

METALS —Continued ee oo, 

Other: . Co, oo 
Ores and concentrates_____.____~_ (7) -- a . 
Base metals including alloys, all ; Dee Co 
forms. / -/§ -- 10 13 _. Netherlands 10; Republic of South 

. . _ Africa 2;Switzerlandl. 

INDUSTRIAL MINERALS . : * oo 

Abrasives, n.e.s.: . . 
. Natural: Corundum, emery, pumice, etc 26 34 _. Italy 22; Netherlands’9; Norway 3. 

Artificial: ne 
Corundum ____._________- (?) (7) NA NA. : a a 

. Silicon carbide____________-— 168 210 _- Allfrom Norway. == =~ 
- Grinding and polishing wheels and : mo 

stones -_-________~_____ ee 30 34 1 West Germany 9; Finland 4; Sweden 

Barite and witherite ______.____._-~- 121 38 _. West Germany 28; Denmark 10. 
Boron materials: ee . 

. Crude natural borates _. _______~- 10 10 _.  Allfrom Denmark.  - 
Oxides and acids _.___________- (?) — _-—  Allfrom WestGermany. _—> 

Cement______________------~- 4,149 181 2 Denmark 75; Belgium-Luxembourg 
66; United Kingdom 38. 

Chalk ~~~ _-_-__~_~__ 359 290 _- France 02; Norway 78; United King- 
om 76. 

Clays, crude ____.-_.--_--_------ 330 327 16 United Kingdom 182; Netherlands: 
98; Denmark 17... 

Cryolite and chiolite ____._._____--~- 15 20 --  AllfromWestGermany. 
. Diamond: co | os 

Gem, not set or strung 
. value, thousands_ _ $39 $55 _.  Belgium-Luxembourg $34; Switzer- 

land $6; Netherlands $4. 
Industrial stones _________do____ ~ $11 $10 _.  Belgium-Luxembourg $6; West Ger- 

me , a many $2; United Kingdom $2. 
Diatomite and other infusorial earth ~~ — — 76 62 _~— Denmark 51; Norway 10. 
Feldspar, fluorspar, related materials ___— (?) ) NA NA. 
Fertilizer materials: Manufactured: 

Ammonia __~____2—____--- 5,029 7,336 _. . Norway 7,303; West Germany 22; 
Denmark 6. . 

Nitrogenous ___________._---- 148 146 _. Norway 98; West Germany 24; Den- 
, ‘mark21. So 

Phosphatic___...___._____-__-_- 1,800 1,263 __  AllfromSweden. 
Potassic ___.~--___________- 9,997 9,871 _— East Germany 6,591; Austria 3,280. 
Unspecified and mixed _________~_ 11,627 13,171 2 Netherlands 12,653; West Germany 

Oo 398; Denmark 87. 
Graphite, natural. __ __._.________ 11 18 _. All from United Kingdom. | 
Gypsum and plaster ______..______ 7,135 4,555 (?) Sweden 1588 Denmark 23; Nether- 

Lime ___________ Le 564 510 __ United Kingdom 344; Denmark 105; 
West Germany 58. 

Magnesium compounds _________~~~ 2 2 _.: All from West Germany. 
ica: 
Crude including splittings and waste _ — 14 30 _— All from Norway. 
Worked including agglomerated split- . 

tings ___.-§____.-____---_- (?) (?) _. Mainly from Norway. 
Nitrates, crude _____._________-_- 5 _— 
Phosphates, crude ______________-— 9 12 _— Norway 6; Denmark 5. 
Pigments, mineral: Iron oxides and . a 

ydroxides, processed_______._._ 45 4l __ Denmark 22; West Germany 6; Spain 

Precious and semiprecious stones other 
than diamond: 
Natural.__.____ value, thousands_ _ $6 $19 _. West Germany $10; Belgium-Lux- 

. embourg $5; Brazil $2. 
Synthetic.____________-do___ _ . $3 .. $14. __ West Germany $4; Belgium-Lux- 

embourg $3; Denmark $2. 
Pyrite, unroasted________________ (?) __ 
Salt and brine____§_____________ 71,521 83,525 2 Spain 77,425; West Germany 4,325; 

Denmark 665. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured________ _ 1,427 1,493 _. Poland 985; West Germany 178; 
, France 149. 

. Sulfate, manufactured___________ 109 126 .._. Sweden 68; West Germany 30; Den- 
mark 26. . 

See footnotes at end of table.
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-- Table 3.—Iceland: Imports of selected mineral commodities’ —Continued 

| | (Metric tons unless otherwise specified) 

a ee 

Sources, 1986 

Commodit, 1985 1986 : 
mmoay United Other (principal) 
i 

INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel: . 

Dimension stone: 
Crude and partly worked __——_-~ 1,097 213 _. Norway 84; China 68; Portugal 28. 
Worked ___ ____._-.------ 988 545 __ Italy 270; Portugal 204; Norway 31. 

Dolomite, chiefly refractory-grade_. _. _ — 607 344 _. Norway 337; Sweden 7. 
Gravel and crushed rock __—_—__-~ 8,615 202 _ Sweden 141; Belgium-Luxembourg 

20; Denmark 20. 
Limestone other than dimension -_ _ ~~ 250 155 —— Denmark 153; Sweden 2. 
Quartz and quartzite._._._._..-_.-. 188,670 135,506 40 Norway 112,896; Spain 10,270; Can- 

ada 7,105. 
Sand other than metal-bearing_ — — — _ — 365 264 40 Netherlands 82; Belgium-Luxem- 

. urg 27. 
Sulfur: 

Elemental: 
Crude including native and by- 
product___..___------- (?) 38 _. Denmark 35; United Kingdom 3. 

Colloidal, precipitated, sublimed _ — 11 1 _— . All from Belgium-Luxembourg. 
Dioxide__.__§__--____-.----- 12 10 4 West Germany 6. 
Sulfuric acid __ ..___...----- 361 312 _- Norway 260; nmark 43; Nether- 

ands 5. 

out, steatite, soapstone, pyrophyllite_ _ _ _ 117 95 _. Norway 91; Denmark 2; Sweden 1. 

er: 
Crude________.--_----~---- 5 1 (2) Mainly from Netherlands. 
Slag and dross, not metal-bearing — — — — 1 171 _. Norway 170; West Germany 1. 

: MINERAL FUELS AND RELATED . 
MATERIALS 

Asphalt and bitumen, natural .._._____ 42 63 2 West Germany 30; Belgium-Lux- 
embourg 28; Denmark 3. 

Carbon black _.___..--.-------- 22 (?) _. All from West Germany. 
Coal: . 

Anthracite... __.....------- 48,684 49,898 45,980 United Kingdom 2,958; West Ger- 
a many 1,010. 

Bituminous _____—___-.------- 19,934 23,622 18,151 United Kingdom 5,470. 
Lignite including briquets ___.___~- _- 1,945 _. All from East Germany. 

Coke and semicoke ___...___.-—---- 33,698 39,602 _- Norway 32,683; East Germany 5,238; 

oo. West Germany 1,597. . 
Peat including briquets and litter _____- 166 192 _. .__ Finland 94; Sweden 78; Denmark 20. 
Petroleum refinery products: 

Liquefied petroleum gas . 
thousand 42-gallon barrels_ _ 11 11 __ Sweden 4; Netherlands 3; Norway 3. 

Gasoline ______.____.--do___~- 805 1,026 __  U.SS.R. 754; Netherlands 262; 
. Belgium-Luxembourg 10. 

Mineral jelly and wax _ __———do_——~ 3 3 (7) Denmark 1; West Germany 1; United 
Kingdom 1. 

Kerosene and jet fuel __.———do__~—~ 515 495 (2) Netherlands 441; Norway 49; Spain 5. 
Distillate fuel oil ....___..-do___~_ 1,905 1,889 a USSR. 1,186; Netherlands 547; Nor- 

way 109. 
Lubricants____ ...._____do___~ 45 53 (2) + Netherlands 13; Belgium-Luxem- 

bourg 9; United Kingdom 9. 
Residual fuel oil. _ _ _______do___~ 666 595 _-  AllfromUS.S.R. 
Bitumen and other residues __do__—~— 86 111 (7) — Netherlands 65; Sweden 25; Denmark 

Bituminous mixtures ______do____ 3 2 (@) United Kingdom 1. 
Petroleum coke _____...-do__—~ 2 -- 
ENRON 

NA Not available. 
1Table prepared by Jozef Plachy. 
*Less than 1/2 unit. 

COMMODITY REVIEW 

METALS was solved and the anode supplier agreed to 
. f ori alumi . compensate Icelandic Aluminum, at least 

Production of primary aluminum increas- partially, for losses incurred. 
ed by 11% to a record high. After many The 10% reduction in ferrosilicon output 
years of losses, the producer, Icelandic Alu- occurred because operating difficulties 

minum Co. Ltd., made a profit, primarily caused 5 weeks of unscheduled downtime. 
because of the large world price increase for 9 ...._ 
aluminum during the year. Faulty carbon 1Physical scientist, Division of International Minerais. 

. rted -an. 2Where n , values have been converted from 
anodes, all imported, caused cell operation- | .isndic krona (Kr) to US. dollars at the rate of 
al difficulties around midyear. The problem [Kr38.7=US$1.00.





The Min t e Mineral Industry of 
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ndia 

By Gordon L. Kinney! | 

The value of mineral production in 1987 to modernize the movement of gas, crude 
was estimated at $8.2 billion,? a 10% im- oil, and refinery products in India. A consid- | 

provement over that of 1986. The contribu- erable amount of crude and refined oil 
tion from crude petroleum was the highest products were transported long distances in 
at $4.1 billion. Others, in order of impor- India by rail and truck. 
tance, were coal, $3.1 billion; iron ore, $235 During 1987, a number of important in- | 
million; limestone, $170 million; and lignite, vestigations were conducted by the Geologi- 
$125 million. oo cal Survey of India (GSI) such as geological 

India, the second most populous country mapping, mineral exploration, and map- 
in the world, was a major producer of a_ ping the seabed within the exclusive eco- 
number of minerals and a major consumer nomic zone (KEZ). Some major achieve- 
of even more. Barite, cement, chromite, ments were geological mapping of 30,000 
coal, iron ore, limestone, manganese, mica, square kilometers at a scale of 1:63,360 and 
mineral sands, and nitrogen fertilizer were drilling 38,000 meters of exploration holes. 
produced in significant amounts. A consid- In the Burdwan District of West Bengal, 
erable amount of aluminum, copper, lead, core drilling intersected coal seams up to 9.5 | 
steel, and zinc was produced but sizable meters thick at depths to 480 meters. The 
imports of these metals were also needed to most encouraging discoveries were seams 
meetdemand. | | 3.1, 2.2, and 1.2 meters thick at depths of 72, 

Minerals were produced in nearly every 94, and 107 meters, respectively, in the 
State but a few areas contributed heavily. Andal-Palashbari sector. In the Dumka Dis- 
Production from Bombay High offshore oil- _ trict of Bihar, coal seams up to 15.9 meters 
fields had the highest value, accounting for thick were intersected to drilling depths of 
34% of the mineral total. It was followed by 294 meters. Drilling in the Sundargarh 
Bihar, 15%; Madhya Pradesh, 10%; Assam, District, Orissa, revealed 15.0-, 19.3-, and 
9%; Gujarat, 9%; West Bengal, 6%; and 42.2-meter-thick coal seams at depths to 382 
Andhra Pradesh 5%. , meters. Encouraging results were revealed 

Some of the major developments during in Khammam District, Andhra Pradesh, 
the year included the coming on-line of the where a 16.4-meter seam was struck at a 
National Aluminium Co. Ltd.’s (NALCO) depth of 29 meters. 
main components. Alumina from the NAL- Exploration for lignite continued in the 
CO plant was exported to North Korea and States of Tamil Nadu and Gujarat. Seams 
Norway. The first potline of the Angul up to 2.4 meters thick were discovered but 
smelter was being debugged yet produced at depths that apparently were nonecono- 
over 20,000 tons of aluminum ingot. mic. 

The Hazira-Bijaipur-Jagdishpur (H-B-J) GSI’s most recent exploration work was 
gas pipeline was connected to the nitro- at Bahoor near Pondicherry, Tamil Nadu, 
gen fertilizer plant at Bijaipur, Madhya where 30 boreholes delineated a lignite 
Pradesh, at midyear and then connected to deposit of 330 million tons, and in the West 
a sister plant in Aonla, Uttar Pradesh, by Garo Hills District of Meghalaya, where a 5- 
the end of fiscal year (FY) 1987. The pipe- meter seam of good quality coal was found 
line was one of several projects under way ata depth of 30 meters.‘ 

411
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The Mineral Exploration Corp. (MEC) is Khetri. 
the Government unit that conducts detailed India’s mineral industry is planning a 
explorations and determines ore reserves national drilling center. The United Na- 
after GSI has made the discovery. During tions Department of Technical Cooperation 
1987, MEC established about 490 million for Development will assist in establishing a 
tons of new coking coal reserves, 1 billion $5 million center at Nagpur. The center, to 
tons of noncoking coal, and 380,000 tons of be run by MEC, will provide training and 
gold ore reserves. a drilling technology. It will train technicians 

Discoveries in recent years of potentially from mineral exploration companies, public | 
economic deposits of coal, graphite, lime- sector organizations, and mining compa- 
stone, marble, and oil have been made in nies. _— , 
the northeast in Arunachal Pradesh. Oil In a similar vein, the Oil and Natural Gas 
India Ltd. (OIL) has started modest crude Commission plans to create an Institute of | 
oil production and Coal India Ltd. (CIL) has Petroleum Safety and Environment Man- 
been authorized to develop a high-quality agement in Goa at a cost of $7 million. The 

. coking coal deposit in Tirap District. To purpose of the Institute, the first of its kind 
exploit the mineral sector as expeditiously in Asia, is to raise standards of safety, 
as possible, the State Government has set health, and environmental quality in the 
up a mineral organization, Arunachal petroleum sector. Oo 
Pradesh Mineral Development Corp., simi- Electric power shortages have seriously 
lar to mineral companies in several other hampered India for the past two decades. 
Indian States. The State contributed 0.17% Despite the extremely rapid growth of ca- 

_ to India’s mineral production value, virtual- . pacity since 1980, the demand for power has 
ly all from the modest flow of crude oil. grown faster than plants could be built. — 

In August 1987, India’s application for Power shortages have been exacerbated by 
registration as a pioneer investor and its 3 years of low rainfall. This has cut hydro- 
allocation of a mine site in the central power generation while increasing water 
Indian Ocean were accepted by the United demand for irrigation. As the farming sec- 
Nations Preparatory Committee for Inter- tor has priority over industry, power for the | 
national Seabed Authority. The United Na- mineral sector is frequently reduced or cut 
tions accorded India, along with three other off. This has reduced metal production con- 
countries, pioneer status in deep seabed siderably. Aluminum, copper, lead, steel, 

| exploration. India was the only developing and zinc, primarily, have been affected. | 
country to be so recognized and became the By yearend, power generation capacity in 
first to be allocated a 150,000-square- India was 57,000 megawatts consisting of 

kilometer area for further exploration and 36,300 megawatts thermal, 19,480 mega- 
development. The pioneer status entitles watts hydroelectric, and 1,270 megawatts 
the country to its site but does not permit nuclear. The intended installation of 38,000 
commercial exploration until the conven- megawatts of additional capacity during 
tion on the law of the sea is effective. India 1990-95 is unlikely to be achieved because of 
has had an active research program under delays in obtaining environmental clear- 
way since before 1983 and qualified for ances and inadequate funding. Government 
pioneer status by spending at least $30 experts estimate that new capacity by 1995 
million on the program. Extractive process- is more likely to be 30,000 megawatts. In 
ing research on polymetallic nodules was addition to increasing the power generation 
under way at the Regional Research Labo- capacity, the transmission-distribution net- 

ratory in Bhubaneswar, National Metallur- work was also to be renovated and extended 
gical Laboratory in Jamshedpur, Hindustan on a priority basis. The plan required an 
Zinc Ltd. in Udaipur and Visakhapat- additional outlay of $50 billion to the year 
nam, and Hindustan Copper Ltd. (HCL) in 2000. 

PRODUCTION 

The most important increases in mineral Karnataka, increased in 1987. The most 
production during 1987 were coal, copper impressive increases were 14% in Assam, 
ore, kyanite, limestone, and zinc concen- 24% in Gujarat, 25% in Maharashtra, 12% 
trate. The most significant declines in min- in Orissa, and 17% in Uttar Pradesh. The 
eral production were barite, 37%; crude oil, value of mineral output value in Goa and 
3%; and crude mica. Karnataka declined 20% and 2%, respec- 

The value of mineral output in the princi- _ tively. 
pal producing States, except for Goa and
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Table 1.—India: Production of mineral commodities! 
(Metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 1986 1987? 

METALS 

Aluminum: . 
Bauxite, gross weight _____ thousand tons__ *1,976 ¥2,093 72,281 2,338 2.685 
Alumina, gross weight __. ._.____do____ €450 *587 ™587 €600 700 
Metal, primary_______~__-------~-- 203,559 268,520 260,010 257,096 253,372 

Cadmium metal _______......------- 131 148 194 160 214 
Chromium: Chromite, gross weight_ _______—- 359,932 423,000 560,000 629,671 623,591 

pper: — : | 
Mine output, Cu content _________--~--- 37,774 44,132 45,892 48,103 54,335 
Metal, primary: 

. Smelter___...--___-..------~-- 335,469 40,536 32,460 39,074 32,923 

Refinery: . 
Electrolytic (cathode)_ ___..----- 28,368 32,580 28,020 37,853 ©33,200 
Fire refined®__§.___./. _._____.---- 1,000 1,000 _ 1,000 1,000 730 

7 . Total® __-__.._____--_-~-- 29,368 33,580 29,020 38,853 33,930 
Gold metal, smelter _____..—— troy ounces__ 70,158 65,234 58,771 60,250 59,929 
Iron and steel: 

Iron ore and concentrate: 
Gross weight ___.—~— — thousand tons__ 38,800 41,026 - 42,545 47,800 49,411 

M ron content____.._..__.——_do___- 24,289 25,682 26,633 29,923 30,931 
. etal: . 

. Pigiron _.__._~-______----do__~_ 9,086 9,382 9,835 10,509 10,393 
Ferroalloys: . 

Ferrochromium (including charge 
chrome) ________------—~- 35,790 355,578 66,497 84,000 93,945 

Ferromanganese _—-—---_---~-~- 150,880 $121,829 163,438 179,132 173,259 
Ferrosilicochromium — ————__~~~- 1,675 $3,892 12,499 - “10,000 12,321 
Ferrosilicon —_.._.___-__------- . 49,044 350,802 39,478 50,096. 50,747 
Other ___.____-------~----- 53 284 “500 “500 529 

Steel, crude: | 
Steel ingots. __.— thousand tons__ 10,216 310,261 10,962 11,332 12,605 

a Steel castings ~------~~~do____ 89 384 92 95 146 

 Total_-__-______--do___- 10,305 $10,345 11,054 11,427 12,751 
Semimanufactures* ______—__do___~ 36,511 36,967 37,841 7,753 9,790 

Mine output, Pb content ________---~~-- 25,700 24,839 27,085 37,578 ©36,725 

Metal, refined: | | 
Primary ___.-__---~----~----~-- 14,960 15,246 15,567 19,933 20,669 
Secondary ______---+-------~--- 6,596 “10,000 10,000 11,300 9,797 

Total __-_______.____.----- 21,556 $25,246 325,567 31,233 30,466 
Manganese: 

Ore and concentrate, gross weight 
thousand tons__ 1,281 1,130 1,240 1,213 1,275 

Mn content ________-~-—--~----~----- 480,811 420,812 461,776 455,287 478,600 
Rare-earth metals: Monazite concentrate, gross 
weight® __________--_------_------ 4,000 4,000 4,000 4,000 4,000 

Selenium _________.__—-_~-~- kilograms_-_ 3,684 4,191. 4,850 F €4,800 4,026 
Silver, mine and smelter output 

thousand troy ounces__— 469 862 816 1,134 1,220 
Titanium concentrates, gross weight: 

Ilmenite________--__--------~---- 3134,476 ©140,000 3148,000 ©140,000 *140,000 
Rutile _._.______--------------- 35,500 “6,000 36,800 ©7,000 ©7,000 

Tungsten, mine output, W content _ ____-—---- 15 21 28 23 26 

Zinc: 
Mine output, concentrate: 

Gross weight ..______---------- 77,594 85,260 87,082 94,597 102,661 
Zn content _____.___---------+-- 40,350 44,335 45,283 49,198 53,384 

Metal: 
Primary __—-—--_-------~------- 53,268 55,753 70,947 ©72,000 68,899 

Secondary® ________~---------- 200 200 200 200 200 

Total _.______-------~----- 53,468 55,953 71,147 ©72,200 69,099 
Zirconium concentrate: Zircon, gross weight — — _~ 11,395 ©12,000 14,800 ©16,000 ©16,000 

INDUSTRIAL MINERALS 

Abrasives, natural, n.e.s.: 
Corundum, natural ___.___---~-~-+-~--- 714 442 498 968 496 
Garnet________-_------~---+------ 3,349 €3,000 5,917 5,366 56,301 
Jasper _. __ __------------------- 5,418 €5,000 5,078 2,426 3,745 

Asbestos_________._--------~---~---- 24,873 25,450 30,183 25,236 27,019 

See footnotes at end of table.
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Table 1.—India: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Commodity? 1983 1984. «+1985 1986 1987 

| INDUSTRIAL MINERALS —Continued Oo | 7 

Barite ____.___--_---__.__--______ 328,000 446,000 579,742 344,000 211,726 
Bromine, elemental® __________________ 350 . 850 350 350 350 
Cement, hydraulic. _.___.___ thousand tons__ 25,856 29,030 33,050 336,400 36,980 
Chalk ___---------~--~-~ ~~ Le 91,146 80,000 114,964 106,708 95,156 
Clays 

clay__-____=-~~___.____-___- 137,917 ©135,000 236,625 277,460 252,019 
Diaspore______--_~__~___________ 6,361 “6,000 9,605 11,580 . 10,983 | 
Fire clay_ — -------~+-+~------------- 657,000 602,000 592,047 583,000  —-—-554,824 | 

. Kaolin: oe . 8 | 
Direct salable, crude___ thousand tons__— 553 504. 585 733 . 695 
Processed _______________do____ ©100 116 110 “100 “150 : 

Total _..._______.-__do--_- °658 620 &695 €g33 ©3455 - 
| Other®_________________-~~do____ 80 80 100 100 100 

_ Diamond: . | | , 
. Gem®_____________~ thousand carats__ 12 13 14 13 16 

Industrial® ~-.2~-~2~2__ ~~ ___do____ 2. 2 2 Fg 3 

| Total _._______________do____ 14 15 16 16 9 
Feldspar__.__. ~~. ie 41,837 39,943 46,101 46,288 - 49,663 — 

Fluorspar: . . oO 
Concentrates: . . oS . a 

Acid-grade___~________--- ~~~. ©11,000 ©12,000 11,107 T e7 624 °g 261 
Metallurgical-grade ________-----~- 4,590 *5,000 5,000 re4 109 ©4,448 | 

Total _--________-__-__-___ - > 15,590. °17,000 ®16,107 11,733 12,709 
Other fluorspar materials, graded ________ 6,993 4,282 &4,000 6,841 5,748 

Gem stones excluding diamond: . , 
_ Agate including chalcedony pebble_ — —___—__ 502 “1,000 750 7716 7152 

. Garnet________._ ~~ ~~ kilograms_ — 735 2,000 2,399 5,021 2,007 
Graphite®_______..._.-__....-__-_- 39,567 38,986 27,337 38,412 26,864 
Gypsum _____~ ~~~ 1,039,000 1,378,000 1,260,369 1,549,000 1,861,000 
Kyanite and related materials: 

' Andalusite ~.._-~-_________________ - 2,573 2,700 504 732 482 
Kyanite _.§_-______ 38,307 37,024 30,472 32,3894 37,382 
Silimanite ~- ee eee 7,928 13,377 17,095 14,905 14,366 

Lime® _________ ee 400,000 500,000 500,000 600,000 700,000 
Magnesite________. ~~ --__-~-~-~-~-~-~-_-_-~ 434,072 414,029 417,412 422,000 419,933 

Mica:° 7 | 
Exports: 

Block ___.-____.___~--------- 1,100 1,100 1,200 1,200 1,200 
Film and book for mica cuttings — ~~ — ~~ 200 200 250 250 250 
Splittings _______--._________- 3,000 3,000 4,000 4,000 4,000 
Scrap_—_____---_-~--_--~------ 7,000 7,000 11,000 11,000 11,000 
Powder_____ ~~ -_-_~__- 4,000 4,000 4,700 4,700 4,700 
Manufactured___~______. ~~ _- 500 500 1,000 1,000 1,000 

Total ee 15,800 15,800 22,150 22,150 - 22,150 
Domestic use, all forms __________-_~_- 3,000 3,000 3,500 3,500 4,000 

Total mica ____~____ 18,800 18,800 25,650 25,650 26,150 
Nitrogen: N content of ammonia® 

thousand tons_— 3,565 3,975 4,324 5,410 4,742 
Phosphate rock including apatite___________ 687,907 892,000 929,098 667,070 679,419 
Pigments, mineral, natural: Ocher ______ ~~ 88,633 107,852 108,549 98,668 145,245 
Pyrites, gross weight _________________ 63,621 44,238 17,744 20-773 29,486 

Salt: 
Rock salt ___._..._____-W thousand tons__ 4 5 4 2 1 
Other ______ ~~ __ do 7,008 7,723 9,875 10,116 9,900 

Total .~_-_______________do____ 7,012 7,728 9,879 10,118 9,901 
Sodium carbonate _. ~~~ _~§ ~~ 744,329 830,863 813,600 873,600 969,600 
Stone, sand and gravel:® 

Calcite. ___§______________ ii €20,000 ©20,000 26,049 26,318 36,282 
Dolomite _______.— _ thousand tons_ _ 2,264 2,277 2,217 2,139 2,178 
Limestone. ___ ~§ _-_--_________do____ 36,965 45,483 48,070 52,562 56,680 
Quartz and quartzite ___________do____ €300 €300 259 O74 297 
Sand: 

Calcareous________.._____do____ 598 570 706 571 112 
Other_______.__________do____ 1,018 1,200 2,349 1,113 1,761 

Slate ______..--_______--_~-~~-~-~- 3,461 5,000 5,529 6,483 2,312 

See footnotes at end of table.
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| | Table 1.—India: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Commodity? ——-: 1988 1984 | 1985 ~ 1986 1987” 

| INDUSTRIAL MINERALS —Continued | | 

Sulfur: . 

Content of pyrites . ___._-_----------- 25,448 17,695 7,098 8,309 11,794 

Byproduct: 
From metallurgical plants®_____—_-~- 110,000 115,000 —— 120,000 120,000 120,000 

| From oil refineries _______------~- 8,906 5,000 305 *1,000 

Total®_____________-~-----+ 139,354 137,695 127,403 129,309 131,794 

Talc and related materials: 
Pyrophyllite _____.__-.------------ 59,042 84,159 53,741 53,005 51,724 

Steatite (soapstone) __ ___-___-_---~----- 294,000 .333,576 329,192 343,000 359,448 

Vermiculite_ ..___-------------~-----. 2,411 1,953 1,805 6,681 2,439 

Wollastonite _.____.-_----_---------- 16,557 20,000 26,040 23,770 31,021 
———~~=S=———S——=————= 

MINERAL FUELS AND RELATED MATERIALS oO 

Coal: . oo 

Bituminous _______.—_-— thousand tons_— 186,261 145,800 149,259 162,800 177,220 

Lignite_..__...___--------=--do_._- 7,342 7,500 7,174 _ 7,900 8,311 

Total ________-__-_---~_do___- 143,603 153,300 157,038 170,700 185,581 
7 a 

Coke:® . . 
. Coke oven and beehive ____._----do.-__ 12,000 12,000 13,000 18,000. - 13,000 

Gashouse _______--.--------do___~ 100 100 100 100 100 

Other, soft________.---------do____ 50 50 100 200 200 

. Total _..____-_----------do___. . 12,150 / 12,150 13,200 13,300 13,300 

Gas, natural: ee ; | a . 

Gross________-_—~—--—million cubic feet__— 210,550 255,700 287,200 ©360,000 £350,000 

Marketable® ______.__-_------do__~- 100,860 114,420 133,561 232,090 223,685 

Petroleum: - . 
Crude _____-— thousand 42-gallon barrels_ — 184,440 204,943 219,132 228,416 220,929 

Refinery products: oe . 
Gasoline _______.__------do___. 27,100 €26,000 T €34,000 ©42,000 ©47,000 

Kerosene and jet fuel _..___-_--do---- | 27,900 27,000 T €38,000 45,000 50,000 

Distillate fuel oil _.__.__-_---do___- 87,200 84,000 F €95,000 “110,000 “116,000 

Residual fuel oil ______--_-_--do___~- 53,600 51,000 F €63,000 *58,000 59,000 

Lubricants... _ __-_-------do_-~~ 3,200 3,000 _ 8,000 €3,000 “4,000 

Other_______----------~-do___-~ - 43,600 ©42,000 F €50,000 °55,000 56,000 

| Refinery fuel and losses _ _ _ _ - _ -do__ ~~ 20,200 £19,000 F €98,800 ¥ €21,660 €23,100 

Total _..___-_-------~-do_.-- ~ 262,800 ©252,000 F305,800 ™334,660 357,100 

€Rstimated. Preliminary. "Revised. 
1Table includes data available through Sept. 15, 1988. 
21n addition to the commodities listed, other clays (bentonite, common clay, and fuller’s earth), other gem stones 

(aquamarine, ruby, and spinel), and uranium are also produced, but output is not reported, and available information ‘is 

inadequate to make reliable estimates of output levels. In 1975, production of 6,514 metric tons of uranium ore containing 

about 3 metric tons of UsOs was reported from two mines, which was only a part of total national production. Reported 

production values for sand and gravel and stone are clearly only partial figures and exclude a number of types of stone; 

the amounts reported are inadequate to provide sufficient aggregate for production of concrete from domestically 

produced and consumed cement, and they provide for other supplies of aggregate for road metal and other construction 

uses. 
3Data are for fiscal year beginning Apr. 1 of that stated. 
‘Excludes production from steel miniplants. 
5Official Indian Bureau of Mines figure is thought to be production from Government-owned operations. Private Indian 

production brings 1987 total to more than 20,000 tons. 

India’s marketable production is 10% to 20% of mine production. 

7Data supplied here (exports plus domestic use) are provided in lieu of officially reported production because the latter 

; figures are evidently incomplete. Officially reported production figures are as follows, in metric tons: 1983—7,364; 1984— 

7,171; 1985—6,965; 1986—4,684; and 1987—4,240. 

Partial figures; for details, see footnote 2. 
*Includes reinjected gas. 

TRADE | 

In FY 1984, the most recent year for value of mineral exports increased strongly 

which detailed trade statistics are available, during FY 1981-83. In FY 1984, exports, by 

the value of mineral exports was $2.85 value, of crude oil, cut and polished dia- 

billion, or 29% of merchandise trade. The monds, iron ore, building and monument
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stone, mica, chromite, manganese ore, other of these exports, followed by aluminum and 
gem stones, barite, alumina, and emeralds copper, mainly as brass and bronze. 
accounted for 97% of the value of mineral Imported minerals, 29% of India’s im- 
exports. In FY 1987, diamond had the high- ports, were Valued at $4.2 billion in FY 
est value of mineral exports. Crude oil had 1984. Crude petroleum accounted for 69% of 
been exported because Indian refineries imported minerals; rough diamond, 20%; : 
were unable to refine Bombay High oil. All sulfur 4%; and rock phosphate, 3%. Saudi 
Indian refineries have now been modified to Arabia was India’s principal mineral im- 
process Bombay High oil; consequently, porter at 24%, followed by the U.S.S.R., 
crude oil exports were estimated to have 16%; Iraq, 14%; and Belgium, 11%. | 
dropped to a low level. Emerald production Imports of metals and alloys were valued 
was also thought to have declined to an at $1.29 billion or 9% of India’s imports. | 
insignificant level. Modern cutting and pol- Iron and steel, including scrap, accounted 
ishing equipment has been introduced into for 65%; copper, 9%; aluminum, 7%; zinc, 
some marble and granite quarries, which 5%; and ferroalloys and nickel, 4% each.’ 
has probably increased production volume Imports of metals and alloys have tended to : 
and value. With completion of the NALCO vary considerably because production losses 
project, exports of alumina should show a_ caused by inadequate electric power were | 
large increase beginning in 1988. generally offset by imports. 

Minerals were exported to 88 countries in In light of increased domestic production, 
FY 1984. The major recipients of these imports of steel dropped from 2.2 million 
minerals, excluding petroleum, were the tons in FY 1986 to 1.9 million tons in FY | 
United States, 31%; Japan, 29%; Belgium, 1987. The major categories of those imports 
8%; and Hong Kong, 7%. Others receiving in FY 1987 were skelp, hot- and cold- rolled 
2% to 4% of India’s exports were Italy, the coil and sheet, and tin mill black plate. 
Republic of Korea, Romania, Singapore, Here again, the steel import mix varied | 
Switzerland, and the U.S.S.R. considerably as semimanufactures, struc- 

Exports of metals and alloys accounted  turals, plates, and stainless and alloy steels 
for 1% of India’s export trade value. Iron dropped precipitously from FY 1986 levels. 
and steel, including scrap, made up 80% | 

Table 2.—India: Exports of mineral commodities? 
. (Metric tons unless otherwise specified) 

| Destinations, 1984-85 
e 

TS Commodity | 1983-84 1984-85 United Other (principal) 

, METALS 
Aluminum: 

Ore and concentrate ___________ 118,867 61,547 _- United Arab Emirates 44,547; Saudi 
Arabia 17,000. 

Oxides and hydroxides __________ 37,805 49,474 -.  US.S.R. 48,993; Japan 430. Metal including alloys, all forms ____ 6,916 5,598 249 ~—-U.S.S.R. 3,408; Bangladesh 758. 
Cadmium: Metal including alloys, all 

forms _________~__________ -- 12. -~. All to United Arab Emirates. 
Chromium: 

Ore and concentrate ___________ 103,386 238,387 -~— Japan 208,387; Philippines 15,500. 
Co Metal including alloys, all forms __ _ — 7,604 __ 

Ore and concentrate ____________ 17 18,746 -- West Germany 9,715; Republic of 
Korea 9,031. Metal including alloys, all forms ____ 1,358 1,325 68 Iran 661; U.S.S.R. 342. 

Iron and steel: 
Iron ore and concentrate including 

roasted pyrite ___ thousand tons_— 22,073 25,527 NA Japan 16,254; Romania 3,403; Repub- tal lic of Korea 3,015. 
M : 

Scrap___.- ~~~ 57,615 52,449 NA Philippines 25,137; Japan 25,096. 
Pig iron, cast iron, related materi- 

als _-_-__________ 695 1,466 1,030 Oman 222; Nigeria 80. 
Ferroalloys: 

Ferromanganese ________ __ 1,950 _— All to Netherlands. 
Silicon metal __-________ 2 8 -- All to United Kingdom. 
Unspecified ___________ __ 42 __ NA. 

Steel, primary forms_________ 97,585 197,103 27,212 U.S.S.R. 75,629; Saudi Arabia 23,838; 
China 18,050. 

See footnotes at end of table.
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Table 2.—India: Exports of mineral commodities: —Continued . 

(Metric tons unless otherwise specified) 

co Destinations, 1984-85 

Commodity 1983-84 1984-85. : 
United Other (principal) 

METALS —Continued 

Lead: Metal including alloys, all forms __ 5 65 — Bangladesh 52. 
Manganese: 

Ore and concentrate, metallurgical- 
grade ________--~-~---=--- 358,442 621,432 _— Japan 306,256; Republic of Korea 

101,101; Romania 73,147. 
Oxides ___ _--__-~---~~------- 214 204 _- Sri Lanka 164; France 22. 
Metal including alloys, all forms — — __ 2 10 — All to Thailand. 

Nickel: Metal including alloys, all forms _ 10 76 _— U.S.S.R. 62; Oman 8. 
Selenium, elemental ___________~~- 28 18 ae Hungary 10; Sri Lanka 4. 

n:. 
Ore and concentrate _________~-~ _- 50 _- All to Malaysia. 
Metal including alloys, all forms _ __ — 415 607 © _— Nepal 117; United Kingdom 98; 

i, Kenya 88. 
Titanium: 

Ore and concentrate ____.__~__- 176,111 125,131 _— Japan 34,735; West Germany 29,332; 
France 28,100. 

Oxides___._____--.-------- 20 __ 
Tungsten: Metal including alloys, all forms (?) 4 __ All to Bangladesh. 

Vanadium: Ore and concentrate3____ __ 54 202 _— West Germany 200. 
Zinc: Metal including alloys, all forms_ _ — 127 36 _. Belgium Luxembourg 17; Sri Lanka 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Natural: Corundum, . 
emery, pumice, etc ___.________-~—- 647 1,127 NA NA. . 

Asbestos, crude _._________-_---~- 79 158 _- West Germany 68; Czechoslovakia 44. 
Barite and witherite _.________~--- 120,580 347,317 248,001 United Arab Emirates 76,549; 

U.S.S.R. 10,000. 
Boron materials: 

Sodium borate ______--------- 5387 279 _— Singapore 140; Sri Lanka 87. 
Oxides and acids_.______----~—- 13 34 _— . Netherlands 15; Bangladesh 11. 

| Cement ____________.-~-----~-- 8,505 21,543 NA Nepal 6,629; unspecified 14,914. 
' Chalk -- ~~~ ___ ee 91 73 _— Bangladesh 62. 
Clays, crude: 

ntonite_§___.__.__.-_---~-~- 21,079 69,170 _- United Arab Emirates 34,356; Ku- 
wait 17,463. 

Fire clay _.._._-_--_---------- = 471 1,100 — USSR 500; Kenya 283; Bangladesh 

Kaolin. _--__.___-_--------+- 5,664 _ §,807 _- Bangladesh 3,728; Syria 800; Japan 

Unspecified_ __ _____-_-_-_------ 452 596 31 Sweden 210; Bangladesh 189. 
Diamond: Gem, not set or strung 

value, thousands__ $1,135,779 $955,236 $451,169 Japan $131,847; Belgium-Luxem- 
. bourg $122,032. 

Feldspar___ __.___-_--_~-------~-- 14,569 37,689 _. Bangladesh 19,543; Malaysia 7,375; 
. Taiwan 4,089. 

Graphite, natural __________----- 1,188 1,876 531 Japan 334; Singapore 264; Taiwan 

Gypsum and plaster. ________---—- 519 18,565 _. Sri Lanka 18,101; Nepal 464. 
Kyanite and related materials: Sillimanite 150 — 
Magnesium compounds: Oxides and hy- 
Merexides ~ oe 1,447 3,030 -- United Kingdom 2,214; Japan 816. 

ica: 
Crude including splittings and waste — 12,480 16,430 4,606 J apan 2,97 0; Belgium-Luxembourg 

Worked including agglomerated split- 
tings. ____-__-_-_-----~------ 13,076 13,125 1,180 Norway 2,391; West Germany 2,216; 

Japan 1,709. 

Phosphorus, elemental ___—-_------- 58 54 _. _ All to Nepal. 

Pigments, mineral: 
| 

Natural, crude_______-----~--~- 78 360 _. Philippines 142; West Germany 76. 
Iron oxides and hydroxides, processed — 3,649 5,190 _. Philippines 1,367; United Kingdom 

861; Kenya 641. 

Precious and semiprecious stones other 
than diamond: Natural: 
Emerald___——-— value, thousands__ $3,615 $2,940 $656 Singapore $843; Switzerland $432. 
Other _______________-~do____ $23,865 $12,454 $3,931 Hong Kong $1,349; Japan $872; Swit- 

zerland $326. 
Salt and brine ________---~------ 116,221 29,684 _. Bangladesh 20,220; Singapore 7,500. 
Sodium compounds, n.e.s.: Carbonate, 

manufactured ___.-_-_-__~---~--- 148 7 NA NA. 

Stone, sand and gravel: 
Dimension stone, all forms_ — —— ~~~ - 379,943 489,155 2,435 Japan 203,628; Italy 139,925. 

Dolomite, chiefly refractory-grade — — — 3,835 2,142 _- Bangladesh 2,098. 

Limestone other than dimension _ _ — — 105,917 187,255 NA Bangladesh 175,678. 
Quartz and quartzite __ ______--- 28,382 53,784 _. Japan 51,910; Bangladesh 1,749. 
Sand other than metal-bearing _ — ~~ — 7,349 9,075 _- J apan 4,831, United Arab Emirates 

See footnotes at end of table.
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Table 2.—India: Exports of mineral commodities! —Continued , 
(Metric tons unless otherwise specified) 

en SS SS SSS SSSA SSS SSS SASS : 

Destinations, 1984-85 

Commodity 1983-84 1984-85 : United Other (principal) 
eer rere earner eee eee essere 

INDUSTRIAL MINERALS —Continued : 

Sulfur: Elemental, crude including native 
and byproduct___-----~-_----- _- 22 _- fall to Nepal. 

Talc, steatite, soapstone, pyrophyllite _ _ _ 9,635 | 12,563 NA Kenya 2,839; Norway 2,810; 
_ Bangladesh 1,087. 

Vermiculite ___________--_____ 2,874 465 -- Kuwait 200; Japan 102; Sri Lanka 

MINERAL FUELS AND RELATED - 
MATERIALS 

Coal, all grades including briquets | . 
; thousand tons_ _ 55 100 _— Bangladesh 52; Nepal 48. 

Coke and semicoke ___—-___-_.__~ 44 353 _.  AlltoNepal. 
Petroleum: 

Crude _ thousand 42-gallon barrels_ — 41,089 48,203 NA NA. 
Refinery products:* . 

Light distillates: 
Naphtha _______-do____ 7,658 5,202 NA NA. . 
Other _____...--do___~_ 110 119 NA NA. 

Middle distillates_ _._ _ _do___~_ 821 985 NA’ NA. | | 
Heavy ends ____._--_-do____ 2,984 1,166 NA _ NA. 

en 

NA Not available. 
1Table prepared by Audrey D. Wilkes. Data are for Indian fiscal year Apr. 1 through Mar. 31. Data in this table have 

been compiled from the Indian Minerals Yearbook 1986. 
2Less than 1/2 unit. . 
3May include other unspecified ores. | 
“Defined as provided in data source. . 

Table 3.—India: Imports of mineral commodities' | _ 
(Metric tons unless otherwise specified) | 

SD 
Sources, 1984-85 

Commodit 1983-84 1984-85 . 
. y United Other (principal) 

a 
. ; 

Aluminum: 
Oxides and hydroxides _____.__-~- 1,015 971 23 ~—~- France 409; West Germany 212; 

. Netherlands 167. . 
Metal including alloys, all forms _ —__— 26,326 61,794 2,040 Bahrain 20,426; U.S.S.R. 9,781; 

United Arab Emirates 7,322. 
Antimony: 

Ore and concentrate _______~--~-~- -- 103 _— All from Thailand. 
Metal including alloys, all forms _ — ~~ 511 352 — China 271; Taiwan 50. 

Arsenic: Oxides and acids ____~—_-~-- 39 5 NA NA. 
Cadmium: Metal including alloys, all 

forms _________--~-----~---- 113 20 _. Australia 18. 
Chromium: 

Ore and concentrate ______-_--~- 36 _- 
Metal including alloys, all forms — ~~~ 49 73 _- United Kingdom 69. 

Cobalt: Metal including alloys, all forms 155 116 4 Zaire 53; Belgium-Luxembourg 16; 
ia 16. 

Copper: Metal including alloys, all forms _ 120,854 80,138 2,509 Zambia 29,513; Zaire 6,588; Japan 

Iron and steel: mo 
Iron ore and concentrate including 

roasted pyrite ________.___-~- 52 _- 
Metal: 

Scrap______--_--__------- 802,453 618,646 205,472 Netherlands 148,148; West Germany 

Pig iron, cast iron, related materi- — 
alg _-- ~~~ ee 315,207 3,546 _. Japan 2,550; Canada 361; Brazil 321. 

Ferroalloys: 
Ferrochromium _________ 18,841 9,172 85 West Germany 6,523; Sweden 1,723. 
Ferromanganese _______~_ 1,350 811 _. West Germany 520; France 158. 
Ferromolybdenum ___— ~~~ — 5 10 2 United Kingdom 6. 
Ferronickel ___________ 18,860 19,036 1,378 Colombia 3,885; France 3,041; New 

Caledonia 2,498. 
Ferrosilicochromium — — — — — — 10 5 _. All from West Germany. 
Ferrosilicomanganese — _ — — — 413 _— 
Ferrosilicon ________~~-~- 363 129 5 France 64; United Kingdom 40. 
Silicon metal ________--_ 1,374 1,387 28 France 446; Norway 407; Canada 157. 
Unspecified ________--- 56 5 _-— All from United Kingdom. 

Steel, primary forms______--- 2,114,430 1,842,312 31,309 Japan 508,777; West Germany 
454,639. 

See footnotes at end of table.
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Table 3.—India: Imports of mineral commodities' —Continued 

(Metric tons unless otherwise specified) 

Sources, 1984-85 

Commodity — 1983-84 1984-85 ~ Tntod ©3636 ti‘(i‘<OSS;S!”!”S””SCUU 
United Other (principal) 

i 

METALS —Continued 

Lead: 
Ore and concentrate _____.__-_- 2,957 10,097 _- Canada 7,177; Belgium-Luxembourg 

Metal including alloys, all forms __ — ~ 43,338 42,902 NA Australia 32,595; Netherlands 5,009. 
Magnesium: Metal including alloys, all a 

forms ___—~______~-----_-__- 563 634 63 Norway 368; France 143. 
Manganese: ; 

Ore and concentrate: 
Battery-grade____________~ 973 106 _. All from Singapore. 

; Metallurgical-grade ________~ 2,790 3,841 _- Singapore 216; | Gabon 1,305. 
Oxides_—_.-_-_---~~------- 454 285 10 Japan 181; Belgium-Luxembourg 94. 
Metal including alloys, all forms — _ __ 811 217 18 France 70; China 61. 

Molybdenum: Metal including alloys, all 
forms ________~___~~--------~ 23 5 1 Austria 2; Netherlands 2. 

Nickel: 
Ore and concentrate ____------~— 2,215 1,589 95 Cuba 700; Canada 292; Netherlands 

Metal including alloys, all forms — _ ~~ 11,304 11,881 726 USSR. 2,087; Norway 1,671; Canada 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

. troy ounces_ _— 5,787 6,044 _— USSR. 3,568; United Kingdom 

Selenium, elemental ______---~---- 12 2 _. Bulgaria 1; Japan 1. 

Silver: Metal including alloys, unwrought ' 
and partly wrought___-— troy ounces... _ 37,745 8,584 161 West Germany 5,530; Switzerland 

Tin: 
Ore and concentrate .______--~- 1 _— 

Ti Metal including alloys, all forms ~~ ~~ 7,050 17,187 1,423 United Kingdom 7,358; France 1,996. 
itanium: ' 
Ore and concentrate ____-_----- 45 229 _.  SriLanka 200. 
Oxides__ _-_.._-__.-__~------- 14,445 10,376 4,017 United Kingdom 2,123; West Ger- 

many 1,129. . 

Tungsten: 
Ore and concentrate _____~--_-~- 522 212 _— Burma 128; Norway 40. 
Metal including alloys, all forms _ — ~~ 41 22 4 Belgium-Luxembourg 6; Japan 6. 

Vanadium: Ore and concentrate?_ _ __ _ _ 498 604 42 United Kingdom 248; West Germany 
117; Canada 60. 

Zinc: . 
Ore and concentrate _.___-_---- 11,784 4,955 72 Australia 4,817. 
Metal including alloys, all forms ~~ — —- 81,022 63,887 1,269 Zambia 10,233; Finland 8,602; Zaire 

INDUSTRIAL MINERALS | 

Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, etc _______-_---- NA 10 NA NA. 

Asbestos, crude ____________--~-~- 87,264 68,827 _- Canada 38,971; U.S.S.R. 16,914; Brazil 

Boron materials: Crude natural borates _ — 26,179 11,813 5,889 Turkey 5,810. 

Cement ____________________--— 1,548,878 267,812 6,860 Romania 134,847; Poland 40,794. 

Clays, crude: 
ntonite____________-—~--- 57 12 _. Mainly from United Kingdom. 

Kaolin. _9_§ ~~ 54 107 4 United Kingdom 102. 

Unspecified. _.______-------- 1,824 1,141 322 United Kingdom 402; Japan 200. 

Diamond: 
Gem, not set or strung 

value, thousands__ $1,040,360 $855,313 NA Belgium: Luxembourg $465,696; 
United Kingdom $285,491. 

Industrial stones_ _ _ _ _ _ _ _ -do____ $872 $197 $25 bee $90; United 
ingdom $37. 

Diatomite and other infusorial earth _ ~~ 106 8 8 

Fertilizer materials: Manufactured: 
Phosphatic®? _________------- 142,600 745,200 NA NA. 

Potassic __ __ ___._.-_-__-------- 701,937 1,030,853 16,521 Canada 422,917; West Germany 

Fluorspar _ —.._ __-_------------- 20,643 12,824 -- Thailand 11,918; China 449. 

Graphite, natural _________------ 520 245 1  SriLanka 108; Japan 60. 

Gypsum and plaster. _—_---------- _- 9 9 

Magnesium compounds: 
“Cagnesite, crude _______-~---- 37 2 _. _ Mainly from Netherlands. 
Oxides and hydroxides ____—_~--- 16,077 4,805 — United Kingdom 2,082; Japan 1,235; 

Netherlands 1,094. 

See footnotes at end of table.
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Table 3.—India: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Sources, 1984-85 
Commodit 1983-84 1984-85 . y | United Other (principal) 

SS OS SSS Ssh ples Ss SSS is Ue Ts SSS SASS . 

INDUSTRIAL MINERALS —Continued . | 

Mica: 
Crude including splittings and waste _ — 3 _— All from United Kingdom. 

. Worked including agglomerated split- 
tings___________-~__--___ 36 12 ~- Switzerland 7; United Kingdom 2. 

Phosphates, crude___-— thousand tons__ 1,440 1,593 339 Jordan 848; Morocco 268. 
Phosphorus, elemental ____________ 7 96 _- Netherlands 90. 
Pigments, mineral: . . 

Natural, crude__ ~~~. ___ 2 19 19 
Iron oxides and hydroxides, processed _ 213 370 51 United Arab Emirates 200; West Ger- 

many 95. 
Potassium salts, crude ___________-_ 6,500 13,000 -— All from West Germany. 
Precious and semiprecious stones other 

than diamond: Natural: 
Emerald___.—— value, thousands_ — $10,709 $7,577 $2,303 Switzerland $1,222; Hong Kong $871. 
Other _______________do____ $4,457 $1,756 $273 Singapore $506; Brazil $067, 

Salt and brine _______§__________ 7,111 7,353 _- Pakistan 7,295. 
Stone, sand and gravel: 

Dimension stone, all forms______ —_ 2,530 60,395 __ Italy 59,0038. 
Quartz and quartzite —~ —__------ 26 NA 
Sand other than metal-bearing _ ___ _ 3,479 2,016 179 Australia 757; Singapore 468; Sri 

Lanka 261... . 
Sulfur: Elemental: 

Crude including native and byproduct_ 808,428 1,153,089 89,342 Canada 546,580; Saudi Arabia 

Colloidal, precipitated, sublimed _____ 118 221 120. France 72. 
Talc, steatite, soapstone, pyrophyllite _ __ 22 15 _-— All from Nepal. 

MINERAL FUELS AND RELATED 
MATERIALS 

Coal, all grades including briquets — _ _ — — 360,605 543,177 __ Mainly from Australia. 
Coke and semicoke _____-_________ 115 17,165 —_ Australia 16,500; Japan 662. 
Petroleum, crude 

_ thousand 42-gallon barrels_ — 117,888 98,430 _— Saudi Arabia 33,204; U.S.S.R. 22,881; 
Iraq 19,780. 

NA Not available. — 
1Table prepared by Audrey D. Wilkes. Data are for Indian fiscal year Apr. 1 through Mar. 31. Data in this table have 

been compiled from the Indian Minerals Yearbook 1986. 
2May include other unspecified ores. 
3P.0; content. Data from The Fertiliser Association of India, New Delhi. Fertiliser Statistics, 1984-85, p. 1-190. 

| | COMMODITY REVIEW 

METALS June, September, and November. The 
. . fourth unit had fallen behind schedule and 

Aluminum and Bauxite.—The Reserve was to be brought on-line in spring 1988. 

Bank of India approved the U.S.-based Kai- The cost of the powerplant escalated from 
ser Aluminum and Chemical Corp.'s propos- $959 million in August 1985 to $400 million. 
al to withdraw its 26% equity from the Critical power shortages have severely cut 
private sector Hindustan Aluminium Corp. BALCO’s aluminum production for many 
(HINDALCO). HINDALCO, incorporated 25 years. | 

years ago, is a part of the Birla Group. The committee studying the ecology and 
Kaiser owned 3.57 million shares of the environmental effects of the long-delayed 

company and proposed to offer them to the Gandhamardan bauxite mine submitted a 
other shareholders at less than one-half the favorable report to the Department of Envi- 
market price. The Indian Government’s ronment in January 1987. The Department 
tight controls on aluminum distribution of Environment gave conditional clearance 
and pricing appeared to have prompted for the project in October, pending final 
Kaiser’s withdrawal. Kaiser had been con- approval by an Environmental Manage- 
sidering such a move for anumber of years. ment Authority formed for the purpose. The 

Bharat Aluminium Co. Ltd.’s (BALCO) 5-year delay has caused the cost of the 
captive powerplant began to generate elec- project to double to more than $50 million. 
tricity during 1987. Three 67.5-megawatt The completion of this fully mechanized 
turbogenerators were brought on-line in 600,000-ton-per-year mine has been delayed
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by land acquisition problems, environmen- project. The powerplant was estimated to 

tal concerns, and agitation by local resi- cost $623 million. It employed 900 workers 

dents. Any further delays will adversely and would employ 1,100 when all of the 

affect BALCO’s operations. Reserves at the generators are installed. Five 120-megawatt 

company’s mines at Amarkantak and Phut- generators were authorized and an applica- 

kapahar in Madhya Pradesh were expected tion for a sixth was submitted for approval 

to be exhausted by 1990. to the Government. The first generator was 

The feasibility study by the Soviet agency constructed in the Federal Republic of Ger- 

Tsvetetromoexport on the Andhra Pradesh many. About 60% of the second generator 

bauxite mine was submitted to the Steel was manufactured in the Federal Republic 

and Mines Minister and was awaiting ac- of Germany with the remainder finished in 

tion. The mine was to have a capacity of 2.8 India. Both of these units were installed by 

million tons per year. An agreement was yearend. The No. 4 and No. 5 units were 

signed in Moscow between NALCO and the _ being constructed entirely in India but the 

Institute of Aluminum, Magnesium, and controls were purchased from the Federal 

Electrode Industry of Leningrad. It provid- Republic of Germany. The plant required 

ed for the use of Soviet equipment and four units for normal operation, with the 

credit once approved by the Indian Govern- fifth used as a backup. The plant managers 

ment. The bulk of the ore would be exported were fearful, however, that frequent power 

- tothe U.S.S.R. outages in Orissa would cause the local 

- The giant NALCO complex in Orissa government to pressure ‘them to provide 

continued shakedown operations as each power for other uses. The powerplant is 

major component was brought into commer- served by a captive railroad which delivers _ 

cial production. Production at the $68 mil- 1,800 tons per day of coal for each genera- 

lion mine was being increased slowly to its tor. The NALCO complex was the only 

2.4-million-ton capacity. The reserves of aluminum plant in India to be totally inde- 

more than 317 million tons were deemed to pendent for its raw material and power 

be recoverable as the overburden is only 1 needs. At yearend, NALCO was granted a 

meter thick. license for a 30,000-ton-per-year aluminum- | 

The second-phase production line at the alloy wire plant at Angul. 

$585 million Damanjodi alumina plant was A new 200,000-ton-per-year smelter was 

commissioned. The work force at Damanjo- _ being planned for Sindri in Bihar State. The 

di was 800, of which 100 were management plant would be a downstream development 

and office staff. The plant had 51 megawatts of the Mukunda Coalfield development pro- 

of captive power installed at a cost of $115 gram in Dhanbad District, which was being 

million. By May 1987 the plant had pro-_ set up under a Indo-Soviet agreement. The 

duced 126,000 tons of alumina, of which coalfield, electric powerplants, bauxite 

85,000 tons had been exported. NALCO mine, and aluminum plants would be an 

planned to export 375,000 tons per year economic stimulus to this underdeveloped 

from the Visakhapatnam port with the area. | 

remaining 425,000 tons going to its Angul Chromite——OMC Alloys Ltd., a subsid- 

smelter. The smelter’s first potline was iary of Orissa Mining Corp. Ltd., began 

tested in March and began commercial operating its pellet roasting kiln in April. 

production in April. The $554 million smelt- Orissa Mining planned to construct India’s 

er was rescheduled to attain its full capacity third chromite beneficiation plant in South 

of 218,000 tons in 1989 and would employ | Kaliapani, the second such plant in Orissa. 

3,500 workers. The smelter was still in the It also planned to build a briquetting plant. 

shakedown phase. Production for the first The 84,000-ton-per-year beneficiation plant 

11 months was 20,000 tons of ingot. Energy would process low-grade ore of less than 

consumption, reportedly, was highly effi- 50% Cr.Os, and the briquetting plant would 

cient at 13,000 to 13,400 kilowatt hours per process high-grade ore. The briquetting 

ton of metal. The smelter and powerplant plant was to produce 50,000 tons per year 

are at the coal rather than the bauxite and feed several local ferrochromium 

supply mine site. In this case, the coal for plants. Completion of both plants was 

generating the required 600 megawatts is of scheduled for 1989. These plants are part of 

poor quality, averaging 43% ash. Shipping India’s trend to produce higher value ferro- 

lower tonnages of alumina to Angul was chromium for export. 

considered much more economical. Tata Iron and Steel Co. Ltd. (TISCO) 

The powerplant and coal mine were ma- started expansion of its Sukinda chromite 

jor costs and key features of the NALCO mine and installation of a plant to treat
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low-grade ore. The plant feed was to aver- HCL also planned to construct a natural 
age 20% Cr2O; and the product about 50% gas-fueled continuous-cast copper wire rod 
Cr.Os. Plant equipment was to be supplied plant at Taloja, Maharashtra. It is to have 
by Sala International of Sweden and Miner- an annual capacity of 60,000 tons and is 
al Deposits Ltd. of Australia. estimated to cost. $14 million. Southwire | 

Indian Metals and Ferro Alloys Corp. Ltd. Technology Inc. of the United States has 
(IMF'A) continued construction of the reportedly received a letter of intent to 
50,000-ton-per-year Indian Charge Chrome _ build the plant and to supply the machinery 
Ltd. (CCL) charge chrome plant and a108- and technology. India’s annual demand for 
megawatt coal-fired powerplant. ICCL ex- copper metal was 125,000 tons, leaving a 
pected to complete the plants in late 1988. shortage of 85,000 tons that must be import- 
IMFA had ferrochromium plants at Theru- ed. Prospects for reducing imports were 
bali and Choudhar. The Therubali plant minimal, barring the discovery of a large | 
produced ferrochromium for domestic con- high-grade deposit. Minerals and Metals 
sumption and the Choudhar plant was clos- Trading Corp. (MMTC) supervised imports 
ed pending adequate power supply. of copper as nearly 90% was routed through 

Ferro Alloys Corp. Ltd.’s ferrochromium it, with the balance imported by a few 
plant at Shreeramnagar in Andhra Pradesh authorized companies that use copper to 
was subjected to a 40% electric power re- manufacture products for export. MMTC 
duction during 1987 because of regional was authorized to import 80,000 tons of 
drought. cea | copper in FY 1988. | : 
Copper.—The modernization program be- India’s projected demand for copper is 

: gun in 1986 at Khetri Copper Complex 150,000 tons for FY 1989, increasing to 
(KCC) was continued. The waste heat boiler 200,000 tons by FY 2000. Domestic produc- . 
was restored to its original capacity after tion in FY 1989 and FY 2000 was projected | 
modification and repair. The replacement of to be 60,000 tons and 75,000 tons, respective- : 
the refractory lining of the flash furnace ly. The increase was to come mostly from 

| and modification of the second anode fur- the Malanjkhand Mine expansion and from 
_ Nace were under way. Installation of anew marginal increases at the Bihar and Raja- 

type of sulfur burner in the off-gas recovery sthan Mines. 
plant was completed. Iron and Steel.—India’s demand for steel 

__ The Mosaboni Mine at the Indian Copper has been rising erratically but constantly 
Complex (ICC) in Singhbhum District, Bi- for years. The industry suffers from various 
har, was being expanded from 50,000 to cultural, financial, political, and. technical _ 
80,000 tons per month at a revised cost of problems. The Government-owned Steel Au- 
more than $6 million. The Kendadih Mine, thority of India Ltd. (SAIL) was in the 
which started out as an exploratory work- middle of a huge modernization and expan- 
ing, was being expanded to a capacity of 400 sion program while trying to resolve the 
tons per day. It was also decided to develop problems. The major problems were as fol- 
the Chhapri and Sidheswari Mines and lows: (1) a chronic instability of domestic 
eventually to replace an old uneconomic demand, (2) poor quality of raw materials, 
mine with these new mines. To offset con- especially coal, which lowered the quality 
tinuing power supply problems, HCL was and increased the cost of steel production, 
adding another 4.4-megawatt turbogenera- (8) chronic electric-power shortages, and (4) 
tor to bring total captive power at ICC to excessive work force, which further increas- 
22.8 megawatts. __ | _ ed costs. In addition, the public sector 

India’s objective of substantially increas- plants under SAIL suffered from old tech- 
ing copper production depends upon a huge nology and equipment, high energy con- 
expansion of the Malanjkhand Mine. The sumption, inefficient management, and an 
Japanese Government has offered substan- inability to adjust the product mix or roll- 
tial financial aid through its Overseas Eco- ing mill programs in response to changes in 
nomic Cooperation Fund to cover engineer- demand.® 
ing services. The loan would allow Japan’s The shortage of electric power at SAIL 
mining and engineering firms to compete steel plants between April 1986 and June 
for a feasibility report, which should be 1987 has caused the loss of over 500,000 tons 
completed by early 1990. The plan is to of crude steel. To help insulate SAIL plants 
expand the 2-million-ton-per-year ore capac- against power shortfalls, the Government 
ity to between 14 and 16 million tons per approved additional captive power facilities 
year, thus yielding a copper content of more at Bokaro, Durgapur and Rourkela. When 
than 100,000 tons. completed, about two-thirds of SAIL’s pow-
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er requirements will be met by captive not be able to produce at rated capacity 

powerplants, which is double the previous because of imbalances in different sectors of 

amount. TISCO had captive power of 132 the plant. The Bokaro plant expansion to 4 

megawatts and planned to increase this by million tons of liquid steel was scheduled 

60 megawatts by 1988. It further proposed for completion by September 1988 at a cost 

to add 120 megawatts of captive power to of $1.7 billion compared with the original 

meet the demand of producing an addition- estimate of $1.0 billion. SAIL plans, with 

al 1 million tons of steel by 1990. assistance from the U.S.S.R., to further 
As of March 1986, the work force of SAIL expand the Bokaro plant capacity to 4.5 

was 208,000. About 50,000 surplus workers million tons. 
who cannot be laid off because of labor rules The cost of modernizing the Durgapur 

were expected to retire within 10 years; steel plant, revised twice since 1984, was 

meanwhile, SAIL will continue to have estimated to be $1 billion. The plan to 

excessive labor costs. TISCO, also having increase capacity of liquid steel from 

surplus workers, planned to retrain and 900,000 to 1,600,000 tons per year was ap- 

reassign them to new facilities. The volun- proved by the Government. _ 

tary retirement schemes of SAIL and TIS- The Japanese Iron and Steel Federation 

CO have been unsuccessful to date. has recommended a $2.3 billion moderni- 

Differences in technology, maintenance zation and expansion for Indian Iron and 

programs, and management had led to dif- Steel Co.’s (ISCO) Burnpur plant in West 

ferent rates of capacity utilization (RCU) Bengal. The plan would raise the capacity | 

and profits for SAIL and TISCO plants that from 500,000 to 2,150,000 tons in two stages 

have capacities of, 7.2 and 1.7 million tons and make IISCO internationally competi- 

per year of salable steel respectively. The tive in both price and quality. The Japanese | 

- Government exempted SAIL from contrib- International Cooperation Agency was re- 

uting to the Steel Development Fund, a_portedly willing to fund a major portion of 

statutory obligation, and waived interest on the program. | | 

its Government loans. Despite this, SAIL, Japan’s Nippon Steel Co. has proposed to_ 

- with an RCU of 83% in FY 1986, declared a take equity in the project. The proposal was | 

profit of $83 million. In contrast, privately politically controversial and received a mix- 

owned TISCO, a much smaller company, ed regponse from various high-level Indian. 

7 operated at an RCU of 109%, earning a Government officials. | : 

profit of $79 million in FY 1986. Both SAIL planned a $1.2 billion project to 

company’s profits were sharply lower than increase the Rourkela steel plant’s capacity 

those of FY 1985 because of a steep rise in of liquid steel from 1.1 to 1.8 million tons 

input costs of raw materials, supplies, and. per year. The Federal Republic of Germany 

energy. may assist and fund part of the project. To 

Steel prices in India have not increased date funding for the work has been meager, 

since February 1985. But, according to in- but SAIL scheduled completion for 1993. 

dustry estimates, production costs have The only new Government-owned inte- 

gone up $44 to $51 per ton of raw steel. grated plant under construction in India 

Since then costs have increased for power, was the Visakhapatnam steel plant (V izag) 

14%; coal, 33%; and railway transportation, in Andhra Pradesh. The plant has had 

37%. Wage rates costs were also expected to serious delays and cost overruns—more 

go up. The rates were being negotiated at than double the original projected cost. It 

yearend with the results to be retroactive to was projected to begin iron production by 

September 1, 1986. December 1988 and steel production by 

SAIL’s priority was to accelerate the 1991. The plant was expected to employ 

application of new technology in its existing 14,000 workers when operating at its capaci- 

plants and to raise production from 6.3 ty of 3 million tons per year. Employment 

million tons in FY 1986 to 15 million tons by would be much lower than that at other 

FY 2000. The expansions of the Bhilai and SAIL plants, and this would help consider- 

Bokaro steel plants have been delayed by 4 ably in minimizing operating costs. Czech- 

and 6 years, respectively. SAIL expected the oslovakia was assisting in constructing the 

Bhilai plant’s expansion from 2.5 to 4.0 850,000-ton-per-year medium merchant mill 

million tons of liquid steel and 3 million for producing small rounds, flats, and 

tons of salable steel to be completed by square shapes at Vizag. The Government 

February 1988. The cost of this expansion was negotiating for the Czechoslovaks to 

rose from $937 million to $1.8 billion. De- finance the entire $154 million cost of the 

spite the expenditure, the Bhilai plant will mill scheduled for completion in 1993.
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The private sector was taking a different by 1995 and to continue strongly upward. If 
view of steel industry progress. Its industry the new project is implemented on time and 
representatives thought that modern tech- all plants operate at capacity, there would 
nology and modest-size plants could cut _ still be a 70,000-ton deficit for each metal by 
production costs. Examples of this were two the year 2000. On the other hand, if the 
plants under construction at Bhandhara, Indian Government does not provide the 
near Nagpur, and Hazira in Gujarat State. funds, the metal deficit will increase while 
The Bhandhara plant is to produce 100,000 the project cost escalates. The cost to the 
tons per year of steel with a capital cost of nation in terms of metal imports and cost | 
$157 million. The capital cost per ton isone- overruns could easily be more than the 
half to one-third that of Government-owned current cost ofthe project? = = =~ 
integrated plants. It is a direct-reduction HZL’s production was affected by power 
electric arc furnace facility using technolo- and water problems at the Debari smelter. 
gy from the Federal Republic of Germany. in Rajasthan. HZL has not been ‘able to 
It will employ only 750 workers and was achieve more than 84% of capacity at any 
scheduled to be completed in April 1988, time in recent years because of power prob- 
only 25 months after construction began. lems. To solve the problems, HZL planned | 

The Hazira plant, owned by the Essar to install five diesel-powered generators of 5 
Group of Gujarat, was to make sponge iron megawatts each by April 1989. _ a . 
using Bombay High natural gas and iron Silver.—A one-third increase in silver 

| ore pellets from the Kudremukh Mine in production in FY 1987 was attributed to 
Karnataka. The plant would have a capaci- better performance of the Visakhapatnam 
ty of 880,000 tons and employ only 150 zinc smelter and recovery of silver-copper 
technical and 150 supporting workers. The concentrate at the Debari smelter in Raja- 
company was to purchase an existing sthan. The country’s second silver-copper 
sponge iron facility in Europe. The cost of flotation plant was inaugurated in late 1987 
the plant through completion was esti- at the Visakhapatnam smelter at a cost of 
mated to be $235 million. | $2.4 million. It was expected that the Vi- 

Lead and Zinc.—At yearend, Govern- sakhapatnam silver-copper flotation plant 
ment-owned Hindustan Zinc Ltd. (HZL) was would produce about $1.7 million worth of 

awaiting Central Government approval to silver concentrate per year. ae 
construct the long-planned $475 million Tin.—Sartin Ltd. of India plans to build a 
integrated lead-zinc mine and smelter com- 300-ton-per-year tin smelter at Chowdwar _ 
plex in Chittorgarh District, Rajasthan. The in Madhya Pradesh. Sartin, a subsidiary of 

- smelter, in Chanderiya, was to have a ca- Saru Smelting Ltd. of Delhi, was set up to | 
pacity of 70,000 tons of zinc and 35,000 tons take advantage of State Government fund- 
of lead per year. The mine and beneficiation ing to encourage development of tin depos- 
plant were to be in the village of Agucha. its. The smelter will use concentrates pro- 
According to the chairman of HZL, the duced in Bastar District by Madhya Pra- 
complex could be commissioned in early desh State Mining Corp. and Koraput Dis- 
1991 if the Government granted approval trict of Orissa. Some imported concentrates 
by August 1988. By the seventh plan, $20 will also be used. . - 
million had been provided for the proj- Base Metal Synergy Associated of the 
ect, and $124 million was to come from the United Kingdom was to act as consultant to 
United Kingdom through a grant-in-aid pro- help with mining and processing. The Ba- 

gram. The remainder of the cost was _ star District primary ore contains 0.25% tin 
arranged by the State Bank of India by and the primary ores near Mundaguda-frab 
issuing bonds. Furthermore, the project was in Koraput District range between 0.05% 
expected to have a 28% internal rate of and 0.30% tin. The adjacent secondary allu- 
return and a payback period of only 4 years vial deposits contain 0.9% to 2.0% tin. 
and 2 months. The debt-equity ratio was These primary and placer reserves were 
35% and the foreign exchange savings dur- estimated to have a content of 2,000 and 
ing the project life of 20 years was estimated 2,800 tons of tin, respectively. 
at $2 billion. Titanium.—India’s Defense Metallurgical 

The new proposed Chanderiya smelter Research Laboratory in Hyderabad has 
would increase zinc and primary lead pro- built an _ industrial-scale demonstration 
duction capacity in India to 169,000 and plant to produce titanium sponge from tita- 
65,000 tons per year, respectively, in the nium tetrachloride. This reportedly makes 
1990’s. Demand was projected to rise to India the sixth nation to produce titanium 
206,000 tons of zinc and 107,000 tons of lead sponge. Mishra Dhatu Nigam Ltd. (Midha-
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ni) in Hyderabad has been producing forged ment Corp. of Gujarat, Dalmia Cement Ltd., 
and machined titanium billets from import- Gujarat High Tech Industries, and Madras 
ed titanium sponge. | Cement Co. completed large new plants or 

~The Nuclear Fuel Complex in Hyderabad expansions during 1987. In addition, at least 
has developed technology to produce con- six other large plants were under construc- 
sistontly high-quality thin-walled, seamless tion at yearend.® | 
Itanium tubing. e plant uses a hot- Fertilizer Materials.—Two of the six urea 
extrusion process followed by cold tube- fertilizer plants being built along the H-B-J 
drawing to reduce the tube to the required natural gas pipeline were commissioned. 
size. This extremely expensive tubing, cur- The first to start operating was the Nation- 
rently imported, is used for high tempera- 4) Fertilizer Ltd. Bijaipur plant in Madhya 
ture and corrosive applications such @8 Pradesh. It has an ammonia capacity of 
power generation, chemical and oil refining, 1,350 tons per day and two urea lines of 

fertilizer production, and desalination. 1,100 tons per day each. The second plant | 

| was owned by Indian Farmer’s Fertilizer 
INDUSTRIAL MINERALS Cooperative and was at Aonla in Uttar 

~ Barite.—Production continued to decline Pradesh. Its capacity is similar to the Bijai- 

to about 212,000 tons in 1987, down from pur plant and both use ammonia technology 
more than 580,000 tons in 1985. The decline from Haldor Topsoe A/ S of Denmark and 
resulted from a decrease um worldvide oil urea Ce nOey trom Snamprogetti Sp 
well drilling. Barite is used mainly to in- of Italy. Other fertilizer plants with similar 
crease drilling-mud density in oil explora- capacities along the pipeline were in vari- 
tion. India also produced a small amount of ous stages of planning or construction. The 
show white-grade barite for use in ceramics, Jagdishpur plant was scheduled to be com- 

| paint, and paper. iron paryes & Chemi- pleted in mid-1988 and the Sawai Madhapur 
cals Ltd. in Cuddapa istrict, Andhra plant in mid-1989. 

Pradesh, has developed a red-grade barite § There was some question whether all of 
having a specific gravity of 4.35 for high- the plants would be constructed because of , 
denaity aggregate for undersea pipeline surplus nitrogen fertilizer in India and the 
coating. | ; ; high cost of production. Apparently, the | 
Cement.—The cement industry continued question was resolved as Tata Chemical and 

long-term expansion of its already large fertilizers Ltd. was proceeding with con- 
52.7-million-ton capacity. It was estimated truction of its Babrala plant in Uttar 
that 93 cement plants were operating at pradesh. Apeejay Fertilizers Ltd., not as far 
capacities of at least 600 tons per day each. aiong, was still undecided about the choice 
Most of the growth has been in miniplants  o¢ technology for the Shahjahanpur plant in 
with capacities of 100 to 200 tons per day Uttar Pradesh. } 

and from some smaller ones referred 0 as Fluorite.—Gujarat Mineral Development 
tiny cement plants with capaees o j ° Corp. (GMDC) announced it would expand 
100 tons per any mhere were vacity, ‘2 9 its Kadipani flotation plant from a capacity 
in operation with a combine capachy OF &- of 20,000 to 50,000 tons per year. The plant, 
million tons and about 90 miniplants in . eae 

. . . estimated to cost $20 million, was to be 
various stages of planning or construction leted in 1989. Feed to the State G 

with a capacity of 3.8 million tons per year. COMPICted In - vee € vtate Gov- 

Initial minimills had a maximum licens- ernment-owned facility was to be supplied 
ed capacity of 200 tons per day. However, in by the Ambadungar surface mine in Baroda 

1986 the Government increased the limit to District, Gujarat. The plant produced two 

300 tons per day and in 1987 to 600 tons per acid-grade and one metallurgical-grade 
day. Several companies were planning to fluorite concentrates. The metallurgical- 
take advantage of the new limit. grade material is marketed in either pow- 

There were about 80 tiny cement plants der or briquetted form. GMDC accounted 
in operation and an equal number in vari- for 90% of India’s fluorite production and 
ous stages of completion. Because of high met about 33% of domestic demand. 

transportation costs, both types use lime- Concentration tests were conducted on 

stone from small local deposits in remote ore samples from the Chandidongri deposit 
areas of the country so that they can in Rajnandgaon District, Madhya Pradesh. 
compete with the distant rotary-kiln plants. During the 1960’s the Bhilai steel plant 

Construction of large rotary-kiln plants mined high-grade ore from the deposit and 

continued despite the competition from the produced a 90% CaF:-grade concentrate for 

small plants. Birla Jute & Industries, Ce- its open-hearth furnace and an 82% CaF:-
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grade concentrate for use in the foundry. nearby Gujarat State. At yearend there 
With the high grade ore apparently de- were 40,000 shops employing 500,000 people 
pleted, tests were being conducted to deter- in the diamond cutting industry. Most of — 
mine whether a usable concentrate could be these were small operations cutting in the 
produced from the low-grade ore by froth traditional manner, but 25 shops were using — 
flotation. A concentrate ranging from 60% modern technology. | . 

to 88% CaF. was produced. The upper limit India specialized in cutting and polishing 
just met the foundry-grade quality but was tiny stones called makeables. There are two 
not sufficient for modern metallurgical classifications of stones, makeables weigh- 
use.1° | ing 300 to 50 pieces. per carat and sawns 

Gem Stones.—Gems and jewelry were weighing 50 pieces per carat or larger. 
India’s single most valuable export and as Sawns have regular grains (crystals) and 
such received considerable Government at- can be worked on machines. India has 

: tention. The value of these exports to India, purchased $60 million worth of mechanized 
however, must take into account that vir- cutters, primarily, and laser equipment dur- 
tually all supplies were imported and the _ ing the past several years. 

| value added was a modest 25% to 30%. The India’s main advantage, however, re- 
industry was almost wholly devoted to cut- mained its ability to profitably cut irregu- 
ting and polishing loose diamonds of less larly grained makeables that cannot be cut 
than one-tenth carat. Government and pri- profitably with high-tech traditional cut- | 
vate industry were examining ways to in-_ ters. India also benefited from the increase 
crease the value-added differential by cut- in world supply of diamonds when Austra- | 
ting larger stones or manufacturing dia- lian mines began production in 1983. Many 
mond studded jewelry. Cutting of colored of the diamonds from Australia were tiny 
stones was being considered as well. 7 stones that India cuts profitably. 

Except for a period in the early 1980’s, cut The Indian Government has been looking 
) diamond exports have increased steadily for a way to increase taxes and value-added 

from $21 million in FY 1970 to $1.5 billion exports without disrupting the largely un- 
in FY 1986. | regulated diamond cutters. One attempt 

: India’s main source of diamond was the’ was the creation of the Diamond Develop- 
De Beers Consolidated Mines Ltd. market- ment Cooperative, the world’s only industri- 
‘ing wing, referred to as the Central Selling al park designed expressly for diamond 
Organization (CSO). CSO sells diamonds in cutting. The park is 16 kilometers from 
lots, called sites, to about 300 site holders 10 Surat, Gujarat State, and was scheduled to 
times per year. The site holders’ only option open in March 1988 with 50 tenants. It was 
is to buy or reject the entire site. Approxi- to employ 40,000 persons and have a dia- 
mately 44 of the site holders were Indians, mond exchange, postal and customs facili- 
who bought 32% of India’s diamond this _ ties, offices for trading firms, a first class 
way and then sold the diamond to other hotel, housing, a shopping center, and a 
traders in smaller lots. CSO also sells to site hospital. The Hindustan Diamond Corp., 
holders in Antwerp. Most of India’s remain- the developer, is a joint venture of the 
ing diamond came from dealers who buy Indian Government and a Bermuda bank- 
from Antwerp site holders. The prices from _ ing affiliate of DeBeers."? 
Antwerp were higher but the purchasers The Indian jewelry industry has always 
had the option to select the diamonds they been huge, but it was oriented strongly to 
wanted. traditional gold jewelry for the domestic 

India has explored non-DeBeers African and Mideast markets. The principal con- 
sources with limited success. The MMTC  sumers in the Mideast were Indians and 
was negotiating long-term trading agree- other South Asians working there. The 
ments with African countries for direct demand was for heavy 22-carat items 
imports of rough diamond. India has bought bought more for investment value than for 
2% of its stones from Ghana for several fashion. Gold jewelry and trade are regulat- 
years. In December 1987, MMTC concluded ed strictly by the Government. Trying to 
an agreement to buy $7 million worth of meld the gem stone trade with finished 

rough diamonds including high-priced dia- jewelry exports was a complex and contro- 
mond from Angola. Imports in recent years versial problem. The amount and nature of 
from all sources have been 40 million carats Government involvement has yet to be 
per year. determined.’? 

Indian diamond trading was centered in Mica.—India was the world leader in 
Bombay with most of the cutting done in sheet mica production and one of its major
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producers in lesser grades of mica. The of various minerals, including mica." 
industry consisted of privately owned com- Mineral Sands.—The National Institute 
panies, except for four small mines owned of Oceanography (NIO) announced the dis- 
by the State Government of Bihar. Crude covery of large deposits of ilmenite, conserv- 
and processed mica exports were controlled atively estimated at 12.5 million tons, off 

by the Mica Trading Corp. (Mitco), a Gov- the Konkan coast of Maharashtra. Three 

the past few years, Mitco has allowed a an , on | : 
small but increasing amount of direct ship- Million tons.* The deposits are mostly un- | 
ments by private mine owners. The annual der the seabed and may not be profitable to 

export limit for a private owner was raised ™ine. | ; 

te milion rapes ($7.00 in ADL ult as arlington The number of operating mica mines has ~ see oO 
declined from more than 500 in 1970 to 150 C@NRy PaEMCO) of by Hore eee , Chemi- 
in 1987. Bihar was the major producer, gij"Ttiin titanium dioxide plant. The 

followed by Rajasthan and Andhra Pradesh. plant is to be in Chhatrapur, Orissa, where 
f we has been eae P pangs form earn it would use synthetic rutile from the near- 
ac e for v xh The lants by public sector Indian Rare Earths Ltd. 
more toreign exhange. © tor ee P tL were mineral sands separation plant. The plant 
operating—a nd a capacl seed. ant, a der would have an initial capacity of 36,000 tons 

| paper plant, an @ micron mica powder per year and be completed in 1990. It would 
plant. Other projects under construction be g joint venture of RSL and State-owned 
included two additional mica paper plants, {[ndustrial Promotion and Investment Corp. 
each with a capacity of 300 tons per year;a of Orissa Ltd. (PICOL). Of the $31 million 

_ 800-ton-per-year mica paper and splittings- equity, RSL and KMCC would hold 20% 
based insulating material plant; and a each, IPICOL would hold 11%, and the 
1,200-ton-per-year wet-ground mica powder remainder would be stock sold to the gener- 
plant. Mitco was also establishing a $23 a] public.® | 

_ million mica research and development cen- = The Berla Group, in collaboration with 
ter to be financed by the MMTC. The center Bihar State Government, has proposed a 
will focus on coveloPing new mica products 20,000-ton-per-year, $46 million titanium 
and additional mica applications. dioxide plant. It would be based on the 

Statistics on the Indian mica industry chloride process with chlorine feed supplied 
were illusive and contradictory. In addition by the Bihar caustic soda and chemical 
to the 150 registered mines, there were plant, which was also a joint venture of | 

many illegal operators who evaded taxes Birla and Bihar State. 
and did not comply with regulations. Reli- Tale.—India Ss Golcha Group (Associated 

able statistics were particularly hard to Soapstone Distributing oo. ®) aed aipur 

obtain in rural Bihar State where more iner. evelopment Syndica - 

than one-half of the mica is mined. Produc- Udaipur Mineral Development Syndicate 

on and expert furs triton hare clon rm 1150 1 30.0 ons pe n significantly different. In , for | Lio, ’ 

example, the Indian Government reported eed by poten ciovcha produced pout 90% of 
the production of 7,100 tons (revised) of all as top-grade pure white talc trom sev- 

forms of mica with exports listed at 22,150 eral mines in Rajasthan. India’s talc indus- 

tons. Because domestic consumption was ‘TY employed 7,000 persons, mostly in Ra- 

not included in the above figures and mica jasthan. 

Tae ere emote’ at 25,650 tons, The MINERAL FUELS 
Government was concerned about revenue Lignite—The Federal Republic of Ger- 
losses from such operations. It amended the many continued to provide financial and 

Mines and Minerals (regulation and devel- technical assistance to Neyveli Lignite 
opment) Act in 1986 to increase the penal- Corp. Ltd. (NLC). The Federal Republic of 
ties for those convicted of mining without a Germany offered $115 million toward con- 
license. Despite this, illegal mining contin- tinuing long-term development of the 3- 
ued. In 1987, the Government appointed the _billion-ton Neyveli deposits. The Neyveli II 
Controller General of the Indian Bureau of Mine will be expanded from 4.7 to 10.7 
Mines to assess the problems caused by million tons per year by 1992 and the 
illegal mining, transportation, and the sale pitside powerplant will be expanded to a
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1,470-megawatt capacity. Originally the produced by ONGC and OIL. GAIL was 
plant was to have three 210-megawatt gen- originally established in 1984 to construct 
erators, the second of which was brought and operate the H-B-J gas pipeline network 
on-line during the year. The NeyveliI Mine from the offshore Bombay High area to | 
also will be expanded from 6.5 to 10.5 North India. 7 
million tons per year. Lignite from Neyveli Exploration.—The Indian oil companies 

Mine fuels the pitside 600-megawatt power- have been conducting a vigorous explora- 
plant, which has been Tamil Nadu’s prima- tion program that has been somewhat suc- 
ry electricity producer. | cessful bui: without a major strike like 

A third-phase development of the lignite Bombay High. ONGC’s FY 1987 strategy 
deposits and powerplants reportedly have onshore was to concentrate its efforts in 

been approved by the central Government Rajasthan and the Himalayan foothills. Off- 
for the 1990-95 plan and may be financed by shore, it planned to employ new directional 
the Soviet Union. It will be a 15-million-ton- drilling technology that enables the drill to 
per-year mine and pitside powerplant of follow the horizontal oil-producing layer. 

, 1,500 megawatts and cost $2 billion. NLC ONGC hoped to exploit deep, previously 
also has plans to expand out of State to untapped reserves at the South Bassein 

develop a lignite mine and powerplant in Field. It also planned to extend offshore 
Rajasthan. a drilling to ocean depths beyond 200 meters. 

A large lignite discovery has been made ON GC planned seismic surveys of 119,000 

at Khandalia in the Bhavnagar District of line-kilometers onshore and 36,000 line- 
Gujarat. Seams 4 to 13 meters thick were orto Prag e0) The company planned | 
found at economically minable depths. Pre- fe h - ‘lh ~ meters o onshore ae | 
liminary tests indicate that the quality was 1987 Tt q so! wed lies C SEL f  oneh 
better than that of the Pandharo lignite kc ti Pp L L Ff hove j or tion, ind 

mine in Kutch District .-. 42fordevelopment drilling, 
a croteum and Natural Gas-—India's po" ‘The program resulted in 15 oll and ge 

. ? discoveries, including gas in the Agartala 
larly by developing country standards. The Dome in Tripura; oil and gas at Kumchai, 
country, however, has been importing over Arunachal Pradesh; and oil at Thanjavore, 
one-third of its petroleum requirement and Tamil Nadu, Diroi and Hapjan in Assam 

the proportion was expected to increase. nq at Kharsing in Arunachal Pradesh. 
Crude oil production has stagnated at about Offshore strikes included several near 
225 million barrels annually, although de- Bombay High and one in the Krishna- 

mand is increasing more than 7% annually. Godavari Basin south of Visakhapatnam. 
Recent discoveries, primarily natural gas, ONGC planned to continue seismic sur- 

have been small. India flared about one- yeygs in FY 1988 with 65,000 line kilometers 
third of the gas it produced. onshore and 35,000 line kilometers offshore. 

If the trend continues, India may be fyploration drilling plans for FY 1988 were | 
producing less than 50% of the petroleum It 695,000 meters onshore and 337,000 meters 
consumes by the year 2000, contrasted with offshore. 

FY 1984 when it produced 80% ofits needs. OIL, much smaller than ONGC, contin- 
Although India’s refineries were running at yed exploring in Assam and Arunachal 

capacity, imports of refined products will Pradesh, in the Mahandi Basin in Orissa, 
inevitably rise, the amount depends on and offshore Andaman Islands. The compa- 
future refinery capacity. Refining capacity ny also began exploring in new areas. Six 
was 342 million barrels per year in 1987. wells were planned for the Jaisalmer Dis- 

India’s petroleum industry was owned trict of Rajasthan, close to the Pakistan 
and operated by the Government. All do- border. Flooding and state border disputes 
mestic crude oil and natural gas was pro- jin the Northeast hindered some of the 
duced by two Government-owned compa-_ exploration work. During the first 8 months 
nies, Oil and Natural Gas Commission of FY 1987, 21 wells were completed. Of 
(ONGC) and OIL. This condition could these, 10 produced oil, 2 produced gas, and 
change in the future because the Govern-_ the remaining wells were still being tested. 
ment signed exploration contracts with sev- All three onshore holes in the State of 
eral foreign companies. In a change of Orissa were dry. 
policy, the Government gave wider authori- In 1986, the Government, desiring to 

ty to its Gas Authority of India Ltd. (GAIL) accelerate oil exploration, invited Western 

by allowing it to market all natural gas oil companies to help explore for offshore oil
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and gas. Earlier invitations in 1980 and Phase II production of offshore Heera 
1982 received little response. Terms for the Oilfield was to begin in an area 90 kilome- | 
1986 leasing tender were much more favor-_ ters southwest of Uran and 70 kilometers 
able for the oil companies; consequently, 7 from the South Bassein Gasfield. Seven 
companies submitted 12 bids for 9 of the 27. production and support platforms were 
offshore blocks offered. Agreements were planned and 660-millimeter oil and 610- 

| signed for all of the blocks. The leases were millimeter gas pipelines were to be built to 
awarded as follows: Four to the U.S.-based the Uran oil refinery. 
Chevron-Texaco partnership, one to Swit- Pipelines.—At the end of FY 1987, India 
zerland-based International Petroleum Co. had 7,750 kilometers of pipeline transport- 
of Canada, one to Australia’s Broken Hill ing crude oil, natural gas, and refinery 
Pty. Co. Ltd. (BHP), one to Shell Interna- products from field to consumer. The Gov- 
tional Inc., and one to Amoco of the United ernment planned a rapid expansion of this | 
States. The Chevron-Texaco partnership pipeline system. The Indian Oil Corp. was 

: and International Petroleum have complet- laying a 1,370-kilometer pipeline from 
ed their seismic programs. | _Kandla, Gujarat, to Bhatinda, Punjab, 

Under a separate 1985 agreement, the which was scheduled for completion by 
U.S.S.R. was exploring onshore structures 1992. It was part of the company’s plan for a 
in Northern Cambay Basin, Gujarat, and massive countrywide network of intercon- 
onshore and offshore in the Cauvery Basin necting pipelines. The 580-kilometer second : 
in Tamil Nadu on a turnkey basis. The phase of the H-B-J gas pipeline was com- 
Soviets were also preparing to explore two pleted to the city of Aonla in Uttar Pradesh. 

| onshore sites and one offshore site near This section of the 1,740-kilometer line fed 
Calcutta in West Bengal where seismic the Indian Farmer and Fertilizer Coopera- 
surveys, conducted jointly with ONGC, indi- tive Ltd.’s Aonla nitrogen fertilizer plant. 
cated favorable geologic conditions. ONGC The first phase to Bijaipur, Madhya Pra- 
has drilled 15 wells in West Bengal without desh, was completed in August 1987. The 

- guccess. | highest priority lines were the 300-kilo- 
Production.—Oil or gas has been found in meter Madras-Bangalore pipeline and a 

several areas. Three strikes were made in 500-kilometer Cochin-Trichy pipeline to be 
the Krishna-Godavari Basin, which covers completed by 1990. Other lines planned | 
20,000 square kilometers onshore and _ were for servicing Assam, Delhi, Gujarat, 7 
37,000 square kilometers offshore in An- and Uttar Pradesh. | 
dhra Pradesh, between the rivers for which |= ONGC proposed a national gas pipeline : 
it’s named. ONGC has spent more than $410 grid to make optimum use of India’s natural 
million in the area during the past 5 years. gas supply, one-third of which was being 
Three strikes have been made, the most flared. The plan envisioned a_ 11,500- 

favorable was offshore well GS-16 that was kilometer distribution network to be built 
producing 5,000 barrels per day of oil and in three phases. Phase I was planned 
5.6 million cubic feet per day of gas on an around proved reserves while Phases II and 
early production system. Additional dev... III were linked to potential reserves. Phase 
opment drilling was planned. | IA will extend the H-B-J pipeline 1,325 
ONGC found the Gandhar Oilfield in kilometers from Auriya, Uttar Pradesh, to 

Cambay Basin of Gujarat and the Panna Kapurthala, Punjab. Phase IB will be a 
Oilfield offshore, 90 kilometers northwest of 1,510-kilometer pipeline from Bangalore to 
Bombay. The Gandhar Field straddles the Bombay. These segments will cost $1 billion 
coastline 80 kilometers southwest of Baro- each. 
da. Since 1984, 20 exploratory wells were Phase II will be a 5,600-kilometer net- 
drilled in the Gandhar Field. The field work connecting the Phase I grid to Trivan- 
began production in June 1986 and was drum, Kerala. Phase III envisions 3,250 

producing at more than 3,600 barrels per kilometers of pipeline linking gas deposits 
day at yearend 1987. Targeted production in Northeast and East India to the national 
for FY 1989 was 4.6 million barrels of oil grid. The advantages of the proposed pipe- 
and 56 million cubic feet per day of natural line grids are obvious considering that 160 
gas. A pipeline spur from the Ankaleshwar- million barrels of crude oil and refinery 
Baroda pipeline was planned. products were moved in 1987 by rail—a 
ONGC proposed to install eight produc- slow, inefficient, and expensive method. 

tion platforms in the Panna Field. Annual Refineries.—A shortage of refining capac- 
production of 4.6 million barrels of oilby FY ity has developed gradually. India’s capac- 
1989 was envisioned. ity was 342 million barrels per year at the
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end of FY 1987, with another 132 million The Government announced that it will | 
barrels likely to be added by FY 1994. The build five more 44-million-barrel-per-year- 
increase will be provided by a 44-million- capacity refineries during the next decade. 
barrel-per-year plant in Baholi, 40 kilome- If India expects to meet the projected long- 
ters southwest of Karnal, Haryana; a 22- term demand of 770 million barrels per 
million-barrel-per-year refinery in Manga- year, it must increase capacity by an addi- 

lore, Karnataka; a 14.7-million-barrel-per- tional 293 million barrels per year. But, | 
| year refinery in Asam; and the expansion of until then, India will need to import more 

several refineries. | refined products and crude oil. | 
| Construction of the Tata-Indian Oil Refine ———————_ 

eries Ltd. (TIORL) refinery in Karnal was 1Physical scientist, Division of International Minerals. 

scheduled to begin in late 1988. The cost indar types 0) Wo Use af ihe sate 0 
was estimated to exceed $1 billion. Tata Rs13.00=US$1.00. an | 
Chemical and Fertilizers, the copromotor of _,,,,,h¢ dian fiscal year begins on Apr. 1 of the year 
the project, and Indian Oil Co. will each oantining Journal (London). V. 309, No. 7927, July 27, : 

| have 26% equity with the balance held by = *“s. P- °* f Indi , ines. Indi 

the public. The debt-equity ratio was to be Minovels Yearbook, 1986 Tous Precanty Pp. 819, a8. ” | 
4:1. The Soviets have pledged to provide ®U.S. Consulate, Calcutta, India. Calcutta Airgram A-09, 

. . ( # . Oct. 5, 1987, p. 7. } : | 
_._ eredit and equipment for the project. TUS, Embasey, New Delhi, India. State Dep. Telegram 

In June, the Government’s Hindustan 17986 R191155 , July 1988. | | 
Petroleum Corp. Ltd. (HPCL) and Birla’s ohn rN TS Mar Aor 1088p Be 
Indian Rayon and Industries Ltd. (RIL) Ma iat Mining and Engineering Journal. V. 26, No. 5, 

signed an agreement to construct a 22 ““Mlrar Raster Economic Review. V. 189, No. 7, Feb. 18, 
million-barrel-per-year refinery at Manga- 1988, p. 64. | | - 
lore, Karnataka. As with TIORL, HPCL and 18000 eam x ew Delhi, India. State Dep. Telegram 

IRIL will hold 26% equity with the balance 'o —. Indige, Min tna Payers ng Po ing held by the public. © | | - State Dep. Telegram 13626, » May 1988. : 
Refineries slated for expansion include Now ian Mining and Engineering Journal. V.26,No. 11. 

Koyali in Gujarat; Mathura in Uttar 2028S ebasey, New Delhi, India. State Dep. Telegram 

| Pradesh; Bombay, owned by HPCL; and (“ie “Giee. ep, Telegram 19075, RO20721Z, A | 
Kerala, owned by Cochin Refineries Ltd. 26 2 «°C Ne .



The Mine try of | e Mineral Industry of | 
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ndonesia 

By John C. Wu 

Indonesia was the world’s largest produc- 1989. Despite an increase in 1987 coal pro- 
er and exporter of liquefied natural gas duction, Indonesia continued to import | 
(LNG), the 3d largest producer of tin, the 400,000 tons of coal from Australia to meet 
Ath largest producer of nickel, and the 18th requirements for the Suralaya thermal 
largest producer of crude oil in 1987. In- powerplant in West Java. | 
donesia remained a significant producer of Oil and gas exploration slowed substan- 
primary aluminum, bauxite, cement, coal, tially because of uncertainty in the world 
copper concentrate, iodine, and nitrogen oil market and continued weakness in world 

| fertilizer material in the Far East. demand for oil. The number of exploratory 
The mineral industry remained a signifi- wells dropped sharply to 82 from 156 in 1986 

_ cant sector of the Indonesian economy. The and 254 in 1985. However, seven oil and gas | 
industry continued to contribute about 20% exploration and development contracts 
to Indonesia’s gross domestic product (GDP) were signed with major foreign oil compa- 
and its exports accounted for 60% of In- nies from Canada, the Netherlands, the 

donesia’s export earnings in 1987. The oil United Kingdom, and the United States. 
and gas industry, the major player in the Exploration of coal in Kalimantan and Su- 
mineral industry of Indonesia, recovered matra continued. Two major foreign con- 
slightly from the sharp drop in world oil tractors, having a production-sharing con- 
prices in 1986. The tin industry, the second tract with the state coal mining company, 
most. important player, also recovered planned to start production in 1988 or 1989. | 
slightly from the drastic decline in tin The output of most minerals and metals, 
prices following the October 1985 tin crisis. | except bauxite, increased in 1987 because of 

The output of crude oil, excluding conden- higher prices in the world market. Copper 
sate, was lower than that of 1986 because of production at the Ertsberg Mine in Irian 
the reimposition of production quotas by Jaya by Freeport Indonesia Inc. (FT) of the 
the Organization of Petroleum Exporting United States, under a first generation 
Countries (OPEC) to stabilize world oil contract of work, broke a previous record 
prices. But the combined output of crude oil high. As a result of extensive drilling in the 
and condensate rose slightly to an average Ertsberg mining area, FI increased its esti- 
of 1.4 million barrels per day. The output of mated proven and probable ore reserves of 
natural gas broke the previous record high copper to 99.6 million tons averaging 1.7% 
of 1.7 trillion cubic feet owing to increased copper from 62.8 million tons averaging 
domestic consumption by LNG plants for 2.3% copper. 
new exports to the Republic of Korea. The combined gold production from the 

Coal production also reached a new rec- Ertsberg Mine, P.T. Aneka Tambang’s (P.T. 
ord high as the output of coal from the Antam) Cikoto Mine in South Banten, and 

Bukit Asam Mine in South Sumatra in- two foreign contractors’ mines in Bengkulu, 
creased to 1.4 million tons from 1 million South Sumatra, and Cempaka Buang Ka- 
tons in 1986. Construction of the Tarahan songan, Central Kalimantan, also broke a 
coal terminal was taken over by a Dutch previous record high. Because of increased 
concern from the British-Canadian consor- gold prices during the past 2 years, unprece- 
tium and was expected to be completed by dented growth in gold mining by so-called 

431
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people’s miners and small-scale illegal min- levels for the smelter’s hydroelectric 
ers, mostly operating in Kalimantan and powerplant at Lake Toba. Production of 
Sumatra, was reported. The Government nickel sulfate matte by P.T. Inco at 
planned to stop all illegal gold mining in Soroako, South Sulawesi, was below the 
1988. In 1987, the Government of Indonesia 1987 target resulting from the temporary 
awarded 60 more Contracts of Work to closure of a smelter for modernization. Pro- 
foreign companies bringing the total to 103 duction of steel by P.T. Krakatau Steel in 
for gold exploration and development in Cilegon, Java, increased slightly owing to 
Indonesia. The promotion of increased gold stronger domestic and overseas demand for 
production and exports was part of the its products. The company planned a $400 
Government’s strategy to improve export million modernization and expansion pro- 
earnings of nonoil commodities. gram during the next 5 years. Production of 
Combined nickel production by P.T. An- refined tin by P.T. Timah at Mentok, Bang- 

tam in the Pomalaa area and on Gebe ka Island, increased only slightly because of 
Island, and P.T. International Nickel In- a tin-export quota of 24,516 tons for Indone- 
donesia (P.T. Inco) in the Soroako area sia imposed in March by the Association of 
reached a new record high. Because of Tin Producing Countries. | , 
higher nickel prices and an effective cost- Contracts for two liquefied petroleum gas 
reduction program. P.T. Inco, for the first (LPG) plants were awarded to two Japanese 

| time since it began commercial operations companies in February. A 1.6-million-ton- 
in 1979, reported a net income in 1987. The _per-year LPG plant will be built at Arun in 
tin industry continued to implement the North Sumatra and a 350,000-ton-per-year 
Government policy to reduce costs by in- LPG plant will be built in Bontang, East 

| creasing mine output. As a result, tin pro- Kalimantan, at a cost of $879 million. Both 
duction increased 2,100 tons over that of plants were scheduled to come on-stream in 
1986. The higher production was mostly by 1988. A contract for a 1.5-million-ton-per- | 
P.T. Tambang Timah (P.T. Timah), the year LNG plant at Badak near Bontang, 

_ State-owned tin mining company, from its East Kalimantan, was expected to be 
onshore and offshore operations of Bangka awarded by the Government in early 1988. 
Island. The company reported that its pro- The Indonesian economy, as measured by 
duction cost was reduced to $2.59? per the real GDP, grew 3.5% compared with 
pound from $2.72 per pound in 1986. 3.2% (revised) in 1986.5 The growth was 

_ The expansion in cement capacity has attributed to higher export prices for oil 
been postponed until 1990 because of excess and gas. However, impressive gains in ex- 
capacity and weak demand in the Far East. port earnings of nonoil commodities also 
The industry continued to implement its contributed to the growth in the Indonesian 

coal conversion program to save oil and gas economy. Indonesia’s GDP in 1983 constant 
for export. However, the nitrogen fertilizer dollars was estimated at $52,050 million in 
industry continued its expansion program. 1987 compared with $50,290 million in 1986. 
Construction of the third urea plant by P.T. The inflation rate, as measured by the 
Pupuk Kalimantan Timur in Bongtang, Consumer Price Index, was down slightly to 
East Kalimantan, was on schedule for com- 8.0% from 9.2% in 1986.‘ 
pletion in July 1988. By 1989, the annual Because of increased export earnings 
urea capacity should be raised to 5.0 million from oil and gas as well as other commodi- 
tons from 4.5 million tons. ties, Indonesia’s merchandise trade balance 

In the metallic mineral processing sector, improved considerably. In 1987, export 
production of primary aluminum by P.T. earnings of oil and gas in the form of LNG 
Indonesia Asahan Aluminum (IN-ALUM) were $8.7 billion, while export earnings of 
in North Sumatra decreased slightly due to nonfuel minerals and metals were esti- 
power shortages caused by lower water mated at $980 million. 

PRODUCTION 

Because of the improved world market, oil, excluding condensate, was down slightly 
most minerals and metals production in because of reduced quotas imposed by 
Indonesia increased in 1987. The mineral OPEC. Production of natural gas reached 
fuels sector continued to dominate Indone- another record-high level resulting from 
sia’s mineral industry. Production of crude increased consumption by the LNG plants
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_ Table 1.—Indonesia: Production of mineral commodities! ae 
(Metric tons unless otherwise specified) v 

| Commodity 1983 1984 1985 1986 1987” 

Aluminum: <= | 
Bauxite, gross weight ___.— thousand tons__ 178 1,003 830 650 - 6385 
Metal, primary~ —~_____-_---_----~-~_- 114,766 198,960 216,820 218,772 201,402 

Copper, mine output, Cu content ________-__ 778,589 T82.508 88,742 95,781 102,058 
Gold, mine output, Au content? _ _ _ troy ounces__ 76,888 78,677; ™84,208 106,226 114,746 . 
Iron and steel: 

. Iron sand, dry basis ______.-.____+_-- 132,887 _ 82,997 130,930 153,271 193,986 
etal: 

Ferroalloys, ferronickel .....~____—_ 20,708 22,774 23,789 22,554 15,175 
Steel, crude _______.__....__.... 800,000 1,000,000 1,200,000 1,500,000 1,453,000 

Manganese ore. LL 8,318 12,267 — 33,295 1424 — 1,196 
ickel: 7 a 
Mine output, Ni content®__ $$. -§_-___ 49,378 47,604 40,336 52,679 57,788 
Metallurgical products: . . . a 

Matte: Nicontent __.____________- 18,288 22,815 — 24,946 27,975 26,532 
- Ferronickel: Ni content _________-_-_. 4,855 4,826 4,802 4,548 3,060 

Silver, mine output, Ag content 
Tin = thousand troy ounces__ 1,135 1,121 T1228 1,498 1,580 

Mine output, Sn content _.. .. -_- _-_-_- -_ 26,554 23,228 - 21,759 ' 24,049 26,183 
Metal ______________--~_-~-------~ 28,390 22,467 20,909 22,080 24,200 

INDUSTRIAL MINERALS | 

Asbestos® 25,000 25,000 25,000 25,000 25,000 
Cement, hydraulic________~ thousand tons__ 8,187 8,907 ~ 10,081 10,941 = 11,8387 

Bentonite_______________________ 10,006 12,505 6,659 °10,000 7,162 
Kaolin powder __________.--_--_--~ 59,628 83,414 106,869 124,937 113,836 

Diamond:* 
Industrial stones_ ___._ ... thousand carats__ 22 . 22 22 22 22 
Gem _... 2 Ld 5 5 5 6 o 7 

Total _._-______~______~_~_do____ _ 27 27 27 28 29 
Iodine _.._______________~_kilograms._ 25,297 24,970 13,416 5,790 8,227 
Nitrogen: N content of ammonia __________~~- 1,150,400 1,658,200  *2,057,300 2,298,500 2,363,900 
Phosphate rock. _____________-_-___-- 5,573 1,917 525 601 2,592 
Balt, all types__________~~ thousand tons__ 618 ~ 370° “600 *600 “600 

tone: — . 
Granite ___________________do____ 2,405 1,583 - 1,421 — 1,240 1,181 

. Limestone* __ 75» 75/7 do___ 12,073 11,314 11,770 12,784 — 15,571 
Marble__________-= —_~— square meters_-_ 24,374 . 16,108 9,699 3,530 8,134 
Quartz___________=~-~_-~_-_--_--~- 372,216 . §41,827 682,125 *650,000 —©670,000 

Sulfur, elemental®___....-.-----------. 2,769 4,999 4,023 °4,000 | ©5,000 

MINERAL FUELS AND RELATED MATERIALS : 

Asphalt rock, natural... ._.___________- 533,188 471,239 450,633 242,055 84,889 
Coal ____.___._._____~- thousand tons__ 648 1,468 1,942 2,601 2,834 
Gas, natural: 

Gross______...— million cubic feet__ 1,186,362 1,521,450 1,580,012 1,628,920 1,732,052 
Marketed _____._______-_----do___= 1,032,321 1,386,051 1,148,628 1,113,286 1,188,358 

Petroleum: 
Crude including field condensate 

thousand 42-gallon barrels_ _ 490,483 516,990 483,768 507,241 509,029 

Refinery products: 
Gasoline ____...________-do___- 12,980 21,879 23,619 28,119 229,000 
Jet fuel_______________._do___-_ 2,760 4,923 3,845 1,631 33,000 
Kerosene____—------—----do___- 31,669 39,141 38,383 48,043 ©45,000 
Distillate fuel oil __ _.________do___- 37,522 43,935 50,060 73,490 ©74,000 
Residual fuel oil __________-do___- 66,596 67,160 19,006 30,221 £30,000 
Lubricants_______________do____ 487 93 1,263 1,574 ©1,600 
Liquefied petroleum gas___ __ __do____ 471 674 2,101 2,787 *3,000 
Paraffin wax .~.___.________do___- 76 32 79 116 100 
Naphtha _______________-do___- 19,074 14,736 17,148 17,306 ©17,200 
Unfinished oils requiring further proc- 

essing ______________._do___- 2,405 1,032 25,710 22,621 €23,000 
Unspecified _.............do____ 5,657 3,678 24,150 2,533 ©3,000 
Refinery fuel and losses _~__--~~do___- 5,169 2,251 8,527 10,004 ©11,000 

Total _________..._--do___. 184,866 199,534 213,891 233,445 ©239,900 

1Table includes data available through Aug. 2, 1988. 
7Includes Au content of copper ore and output by Government-controlled foreign contractors’ operations. Gold output 

by operators of so-called people’s mines and illegal small-scale mines is not available but may be as much as 15 tons per 
year. 

5Includes a small amount of cobalt that is not recovered separately. 
‘Data represent limestone used for cement production. Excludes considerable amounts of limestone produced by 

enterprises under local jurisdictions for building materials, for crushed rock to be used as aggregate, and to burn for lime. 
5Sulfur produced by other than the Frasch process.
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| - for new exports to the Republic of Korea. mines. SO a | 
Production of coal also reached record-high In the industrial minerals sector, produc- 
level owing to increased output from the tion of limestone moved higher because of 
Bukit Asam Mine and other smaller coal increased domestic consumption by the ce- 
mines operating in South Sumatra and East ment industry. Production of kaolin. was 
Kalimantan, despite a considerable decline also at a higher level than that of 1986 due | 
in coal production from the Ombilin Mine. to increased domestic demand by the ceram- 

In the metallic minerals sector, produc-_ ic, paper, and cosmetic industries and more 
tion of bauxite decreased slightly owing to exports to Japan. Exploration for diamonds 
reduced overseas demand, especially from by a foreign contractor in southeastern 
Japan. Production of copper, gold, nickel, Kalimantan indicated the possibility of 
and silver all broke previous record highsin dredging diamond-bearing gravel within 2 
1987. Copper, gold, and silver produced by years. | 
FI continued the 1986 upward trend result- In the mineral processing sector, produc- 
ing from improved market conditions and _ tion of LNG and urea both broke previous 
the company’s successful cost-containment highs in 1987, resulting from expanded 
program. Unrecorded gold production by capacities and increased exports. Produc- 
the people’s mines and other small-scale tion of cement also reached a record-high 
illegal miners operating in Kalimantan and level because of stronger demand by the 
Sumatra was estimated to be as large as 15 construction sector. Production of primary 
tons for each of the past 2 years. Production aluminum by IN-ALUM in North Sumatra 
of nickel ore by P.T. Antam rose substan- was down because of an electrical power 
tially resulting from a stronger demand shortage in the fall. Production of ferronick- 
from Japan. Production of tin also increas- el by P.T. Antam and nickel matte by P.T. | 
ed considerably because of the Govern- Inco was at a lower level than that of 1986 
ment’s policy to reduce production costs by because of equipment failure and a tempo- 
increased output from higher ore-grade tin rary plant shutdown for modernization. _ 

, TRADE | 

The merchandise trade balance improved products, $130 million; nickel matte, $120 

substantially resulting from a considerable million; ferronickel, $15 million; and baux- 

increase in export earnings from crude oil ite, $8 million. 
and nonfuel commodities and a slight in- |§ Imports of merchandise rose slightly to 
crease in imports. Export earnings from $11.2 billion because of more imports of 
crude oil and refined petroleum products chemicals, machinery, and electrical equip- 
rose to $6.1 billion from $5.4 billion in 1986, ment. However, imports of transport equip- 
reflecting increased world oil prices. Export ment, consumer durables, and paper prod- 
earnings from LNG declined to $2.6 billion ucts were lower than in 1986. Imports of 
from $2.8 billion in 1986, owing to rebates to crude petroleum for domestic refineries and 
Japanese importers for overcharges in 1986. other mineral fuels increased slightly to 
Export earnings from nonfuel commodities $2.3 billion from $2.2 billion in 1986 result- 
reached a record-high level reflecting con- ing from higher prices of crude oil and coal. 
tinued strong support by the government to Based on the value of two-way trade, 
promote exports of so-called nonoil commod- Japan, the United States, Singapore, and 
ities. the European Economic Community (EEC) 

Export earnings of nonoil commodities countries remained the major trading part- 
exceeded those of oil and gas beginning in ners of Indonesia. In mineral trade, based 
August, as they averaged more than $800 on value, crude oil went mainly to Japan, 

million per month compared with $728 the United States, and the Republic of _ 
million per month for oil and gas. The Korea; LNG to Japan and the Republic of. 
substantial gain in earnings from exports of Korea; aluminum, bauxite, copper, gold, 
nonoil commodities was due to increased and nickel mainly to Japan; tin to Japan, 
world market prices for commodities such the United States, and many EEC countries; 
as coffee, copper, gold, nickel, palm oil, cement to Bangladesh; and coal to Japan 
plywood, rubber, timber, and tin. The esti- and many Asian countries. The EEC coun- 
mated value of major mineral exports in tries, Japan, and the United States remain- 

1987 were copper concentrate, $190 million; ed the principal suppliers of Indonesia’s 
primary aluminum, $180 million; gold, $176 capital goods, chemicals, machinery, and 
million; refined tin, $144 million; steel electrical equipment in 1987.
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COMMODITY REVIEW | | 7 

7 METALS creditor, was expected to cut its interest 

| Aluminum and Bauxite——Bauxite pro- to Kee loans to IN-ALUM from 7% to 8% 

duction by PT Aniam from Bintan Island“ Coppet.—Production of copper in concen 
slightly from’ that of 1986 despite a new Nee By ry a Jay ertebere aon 000 g Bu 
sales contract signed in late 1986 for exports 1987 d-hich level si ? the mine 
to the Republic of Korea. Exports of bauxite » & record-high level since the 
to Japan dropped to 531,000 tons from started commercial operation in 1972. Ac- 

597,000 tons in 1986 and from 992,000 tons Cording to the companys 1087 annual re 
in 1984. As a result of reduced demand by port, production costs were reduced turtner 
Japan, P.T. Antam reportedly planned to (including depreciation and gold and silver 

export an additional 200,000 tons to Middle Credits) to $0.48 per pound of copper. Be- 
East countries, 100,000 tons to the United (ote. ot pg am, BT ranked h 
States, and 50,000 tons to the Republic of Containment program, 1! ranked among the 
Korea in 1988. , lowest cost copper producers in the world. 

To revive the plan to construct a 600,000- Ore processing averaged 16,371 tons per day 
ton-per-year alumina plant on Bintan Is- compared with 15,124 tons per day in 1986. | 

land, the Government of Indonesia formed a The amount of copper, gold, and silver 
team through the Technology Research and contained im 259,000 tons of concentrate 
Application Board to restudy the project produced in 1987 was 102,058 tons, 92,000 
and was seeking $500 million of capital TY ounces, and 1,344,000 troy ounces, re- 
funding from foreign investors as partners SPectively. Despite a slight decrease in ex- 
in the project. The bauxite reserves on ports, revenues rose to $190 million com- | 
Bintan Island for the alumina plant were Pared with $151 million in 1986 owing to 
estimated at 75 million tons averaging increased market prices for copper, gold, 
49.4% Al d 8.2% SiOx. and slver. 
Beane oimvary aluminum by IN- According to the company’ 8 1987 annual 

ALUM at Kuala Tanjung in North Sumatra eport, the average market price of copper, 
was about 8% lower than that of 1986. The 0ld, and silver was $0.85 per pound, 
production cutback during the third quarter $441.73 per troy ounce, and $6.74 per troy 
resulted from a low level of water at Lake ounce, respectively, compared with $0.62 
Toba where the smelter’s hydroelectric Per pound, $359.00 per troy ounce, and $5.42 

| powerplant is based. The smelter reportedly Per troy ounce, respectively, in 1986. Owing 
resumed near-capacity production by year- toa 26% increase in revenues and a further 
end. Exports of primary aluminum, mostly reduction in production cost, FI’s net in- 

to Japan, reportedly dropped to 146,000 tons come rose sharply to $50.8 million from 
from 180,000 tons in 1986. $19.5 million in 1986. — . - 

In June, an agreement was finally As a result of extensive definition drilling 

reached between the Governments of In- of two new ore bodies by FI in its mining 
donesia and Japan to rescue IN-ALUM contract area, a significant quantity of ore 
from financial difficulties. The problems reserves was ascertained and added to FT’s 
were caused by increased payments ofinter- reserve base in 1987. The estimated proven 

est and principal resulting from the appre- and probable ore reserves in the Ertsberg 
ciation of the Japanese yen and decreased mining area at yearend 1987, including the 
revenues resulting from low U.S. dollar- Ertsberg and Ertsberg East ore bodies plus 
based world market prices of aluminum. the new ones (the Deep Ore Zone under 
Under the agreement, the Japanese part- Ertsberg East and the DOM ore body, 800 
ners were to invest an additional $172 meters to the south of Ertsberg East) were 
million and the Government of Indonesia 99.6 million tons containing 1.7% copper.‘ 
was to invest $58 million. The new capital Gold.—After the Government lifted the 
reportedly would be used for debt service. gold export ban in the fall of 1986 and 
To reduce the heavy debt burden of IN- because of the high world market price of 
ALUM, the Government of Indonesia also gold, Indonesia experienced a gold mining 
agreed to convert its $231 million loan to miniboom in 1987. More than 115,000 troy 
IN-ALUM into equity capital while the ounces of gold was produced in 1987, break- 
Export-Import Bank of Japan, the major ing the record-high level of 1986. Addi-
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tionally, according to estimates by some build two alluvial gold plants and a concen- 
_ observers in Indonesia, unrecorded gold pro- trate upgrading plant for the Monterado | 

duction from traditional people’s and illegal Mine. Commercial gold production was 
| mining operations in Sumatra and Kali- scheduled to begin in late 1988 at an initial 

mantan was between 10 and 13 tons per rate of 16,000 troy ounces per year. | 
year during the past several years. In line with the Government policy to 

Of the official gold total, 92,000 troy increase nonoil commodity exports, Indone- 
ounces was produced by FI at the Ertsberg sia continued to promote gold exploration in | 
copper mine, 18,000 troy ounces by P.T. 1987. In addition to 9 Contracts of Work | 
Lusang Mining from the Lebong Tandai (COW) awarded in 1985 and 34 in 1986, 60 
gold-silver mine in Bengkulu, South Suma-_ were awarded in 1987 bringing the total to 
tra, and 5,000 troy ounces by P.T. Antam 103 concessions covering more than 35.5 
from the Cikotok gold-silver mine in South million hectares. Most contract areas, how- 
Banten, West Java. However, according to ever, were concentrated in the following | 
an estimate by the Department of Mines Provinces: East, Central, West, and South 
and Energy, 100,000 miners were illegally Kalimantan, North Sulawesi, and Jambi 
searching for and mining gold in Bali, Java, and Bengkulu in Sumatra. There were 51 

| Kalimantan, and Sumatra. Gold production prime foreign contractors for the COW, of — 
by these miners, mostly panned gold from which 33 were from Australia, 6 from Hong 

. rivers and streams, has never been record- Kong, 5 from Singapore, 3 from the United 
ed. From October 1986 to September 1987, Kingdom, 3 from the United States, and 1 
official exports of gold totaled 9.1 tons from Malaysia. The three U.S. companies 
valued at $121.5 million. were Newmont Mining Corp. with three 

The illegal miners occasionally caused contracts and Pennzoil Co. (through Duval 
problems for foreign contractors and tradi- Corp. of Indonesia) and Battle Mountain 
tional people’s miners by overrunning their Gold Co. with two contracts each.” | | 
sites when word of a gold strike was heard. During 1986-87, a significant number of 
To protect the traditional miners and for- substantial gold anomalies in West Kali- | 

_ eign contractors, the Department of Mines mantan were identified by Dominion Gold © 
and Energy planned to issue instructions to Mines Ltd. (DGM) of Hong Kong, a subsid- | 

| the provincial Governors and local military iary of Dominion Mining Ltd. of Australia. 7 
officials to eliminate illegal gold mining In October, DGM, under a joint-venture | 
activities in 1988. oo agreement with P.T. Antam (17.5%) was 
During 1987, two contractors started gold awarded three contracts by the Govern- 

operations in Kalimantan. P.T.. Ampalit ment of Indonesia covering 7,487 square 
Mas Perdana, a joint venture of Pelsart kilometers in West Kalimantan. P.T. An- . 

Resources N.L. (42.5%) and Jason Mining tamdomin Bengkayang was established for 
Ltd. (42.5%) of Australia, and P.T. Yanawa- one of the contract areas to undertzke 

ti Perdana (15%) of Indonesia, started mine followup work on anomalies in the Beng- 
development at Cempaka Buang Kasongen kayang area of West Kalimantan. 
in Central Kalimantan. Two bucketwheel In anticipation of an increase in gold 
suction dredges ordered from Neumann production, P.T. Antam was expanding the 
Equipment Pty. Ltd. of Australia were capacity of its Logam Mulia precious metals 
scheduled to arrive at the mine by Novem- refinery in Pulo Gadung from 18 to 24 tons 
ber for stripping overburden and delivering per year, which was expected to be com- 
the ore to the spiral floating treatment pleted in the spring of 1988. The precious 
plant. Gold production was scheduled to metals produced at the refinery included 
begin in 1988 at an initial rate of 16,000 troy gold, platinum, and silver. 
ounces per year. P.T. Monterado Mas Min- Iron and Steel.—Iron sands produced by 
ing, a joint venture of BP Minerals Interna- P.T. Antam from the southern coastal area 
tional Ltd. of the United Kingdom (65%), of Central Java rose substantially because 
the International Finance Corp. (20%), and of increased domestic demand and exports. 
P.T. Prima Searco (15%) of Indonesia, also Production of sponge iron and steel by 
started mine construction at Monterado in Krakatau Steel from its integrated complex 
the Sambas region of West Kalimantan. at Cilegon, 120 kilometers west of Jakarta, 
P.T. Monterado Mas reportedly also ordered also increased considerably owing to strong 
two Neumann bucketwheel dredges for overseas demand for its products. Because 
stripping and mining, and awarded Mineral of a substantial increase in exports, mostly 
Deposits Ltd. of Australia a contract to to Japan and the United States, Krakatau
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Steel’s export earnings rose to $130 million by 50% between 1982 and 1987. Of this | 
- from $56 million in 1986. reduction, 20 percentage points were 

| To increase production and improve qual- achieved in 1987 through technological im- 
ity and efficiency, Krakatau Steel planned provements, energy cost and employment 
to launch a 5-year $400 million moderni- reductions, and a steady increase in produc- 

zation and expansion program in 1988. The tion. At yearend, proven and probable nick- 
5-year program included upgrading the _ el ore reserves in the Soroako contract area 
company’s direct-reduction plant by con- were 76.2 million tons containing 1.5 mil- 
verting the existing HYL I fixed-bed process _ lion tons of nickel. | | 
to an HYL III continuous process; doubling Tin.—Despite only a moderate improve- 
the plant’s capacity to 4 million tons per ment in the world tin market, Indonesia’s 
year; expanding the capacity of billet and tin production continued upward. However, 
slab production from 1.5 to 2.5 million tons the 1987 output was 1,000 tons less than the 
per year; and increasing the capacity of the Government-targeted production of 27,216 

_ hot-strip and wire-rod mills from 1.1 mil- tons. Cost reduction through increased pro- 
lion to 1.8 million tons per year and from duction continued to be the Government | 
200,000 to 250,000 tons per year, respec- policy for the tin mining industry in 1987. 
tively.® | Under an agreement reached by the seven- 
Nickel.—Because of a significant im- member Association of Tin Producing Coun- 

, .provement in the world nickel market in _ tries (including Indonesia) in early 1987, 
the last half of 1987, production of nickel Indonesia’s tin exports were limited to 
ore rose sharply. Production by P.T. Antam 24,516 tons in 1987. | 
from the Pomalaa area in southeastern P.T. Timah, the state-owned company, 
Sulawesi and on Gebe Island in the North continued to dominate the tin mining indus- | 

- Moluccas reached 1.9 million tons of which try producing 21,636 tons of tin in concen- 
76% was produced from Gebe Island. Ex- trate, which accounted for 83% of the total 
ports of nickel ore to Japan declined slight- production. P.T. Koba Tin, a joint-venture _ 
ly to 1.3 million tons from 1.4 million tonsin company of P.T. Timah (25%) and C.S.R. 
1986. , Ltd. (86.5%) and Boral Ltd. (86.5%) of Aus- 

Ferronickel produced by P.T. Antamfrom tralia, produced 4,042 tons and accounted 
its 4,800-ton-per-year smelter at Pomalaa for 15% of total production. P.T. Preussage 
decreased to 3,060 tons of contained nickel Kelapa Kampit, which took over under- 
resulting from a temporary shutdown be- ground tin mining operations on Belitung 
cause of heavy damage to an old furnace. Island from P.T. Broken Hill Pty. in 1985, 
The plant was overhauled with imported produced 519 tons and accounted for 2% of 
equipment to increase productivity and effi- total production. : 
ciency. Exports of ferronickel, mostly to During the past, the dredging sector play- 
Japan and India, remained at 4,100 tons of ed a significant role in helping the tin 
contained nickel in 1987. mining industry reduce tin production costs 

P.T. Inco, an integrated nickel operator in by increasing productivity in Indonesia. In 
the Soroako area of South Sulawesi, pro- 1987, 28 of 33 dredges, including three large 
duced 26,532 tons of nickel in nickel-sulfate offshore dredges—Belitung I, Bangka II, 
matte compared with 27,975 tons (revised) and Singkep I—reportedly were operating 

| in 1986. A higher production target of onshore and offshore around the islands of 
29,500 tons was planned for 1988 because of Bangka, Belitung, Singkep, Kundur, and 
expected strong demand from Japan and Karium off the southeastern coast of Suma- 
the anticipated tightening of the world tra. According to P.T. Timah, its production 

_ nickel supply in 1988. Exports of nickel- by dredging rose to 58% in 1987 from 47% 
sulfate matte to Japan rose to 29,603 tons in 1980. Of the company’s 12,550 tons of tin 
from 28,656 tons in 1986. produced by dredges, 81% was offshore and 

As a result of a successful cost-reduction 19% onshore. — 
program, the higher market price of nickel, Production of refined tin by P.T. Timah’s 
and increased sales to Japan, the company smelter, Peleburan Timah (Peltim), at 
reported operating earnings of $15 million Mentok on Bangka Island increased to 
and a net income of $500,000 in 1987 for the 23,800 tons from 22,080 tons in 1986. Peltim 
first time since it started commercial oper- produced two brands of tin metal (Mentok 
ation in 1979. and Bangka) in 35-kilogram ingots, 17.5- 

According to P.T. Inco’s annual report, kilogram ingots, tin anode, and tin shot for 
the cost of its nickel production was reduced domestic and export markets. Mentok tin,
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with a minimum of 99.85% tin, was pro- conversion of its oil-fired grinding plant at 
| duced for domestic and overseas markets. Phok'nga, Ne pn ogneters south o Banda 

Bangka tin with a minimum of 99.985% tin ceh in Nort umatra, pulveri | 
and a maximum of 0.014% arsenic, 0.014% __coal.*° Coal consumed by the plant was 
lead, and 0.001% bismuth, was marketed supplied from the Ombilin Mine in West 
directly to domestic and overseas consum- Sumatra. oo 
ers and could not be resold or reexported. Diamond.—Acorn Diamond Indonesia 
According to the Department of Mines and Pty. Ltd. (ADD, a subsidiary of Australia’s _ 
Energy, exports of refined tin declined to Acorn Securities Ltd. upgraded the re- | 
22,195 tons from 23,300 tons in 1986, but serves of its Danau Seran alluvial diamond 
export earnings of tin rose slightly to $144 property in southeastern Kalimantan to 29 
million from $140 million (revised) in 1986 million to 34 million cubic meters of dia- 
owing to a slight increase in price. However, mondiferous gravel and has proven 2 mil- 

- because of a weak domestic market, domes- lion cubic meters by detailed dredge path 

tic consumption of tin dropped sharply to design drilling. According to ADI, a bulk | 
880 tons from 1,166 tons in 1986. Asaresult sample of 5,085 cubic meters yields an 

_of increased export earnings and a further average grade of 0.2 carat per cubic meter. - | 
reduction in production cost: to $2.59 per = ADI reportedly was investigating the use 

| pound from $2.72 in 1986, P.T Timah re- of idle tin dredges in Malaysia for mining 
; portedly made a net profit of $ 3 million in the diamond bearing gravels. According to : 
| 1987.° preliminary estimates, at a cost of $15 

P.T. Koba reportedly acquired a used million for reconditioning a dredge and 

| : , ysla, ! ratio of 4.3 to 1 for illion cubic meters of — 
rdee eto to Osborne nappel soe gravel, the production cost would be $45 per 

| . of the Unite ngdom in November to carat or $9 per cubic meter. The diamond- Oo 
_ provide design engineering and project bearing gravel in the Danau Seran area 
management services for transferring the reportedly also contains gold and platinum 

dredge ror oe hangat to en, cone having an estimated value of $35.50 per 
area in Southeast Bangka Island. The  cybic meter." | : | 

credge, mi 139 buckets and capable of Fertilizer Materials.—Indonesia’s fertiliz- 
seing to a maximum depth of 4V meters, er industry continued to expand with Gov- 

has a 5.4-million-cubic-meter capacity. P.T.  arnment support under the fourth 5-year | 

Koba planned to deploy the dredge in late geyelopment plan (1985-89). In the nitrogen 
es. dine to the Devart t of Mi sector, the annual urea capacity of five 

ccording to the Vepartment of Mines producers was expanded from 3.3 million 
and Energy, Indonesia has proven and prob- tong in 1984 to 4.5 million tons in 1985. The 
able tin ore reserves of 1.64 mien tons o capacities of the five operating urea produc- 

wen oe eens were proven. pout 1.28 ors in 1987 were P.T. Pupuk Sriwijaya, 
ee tons 0 7 5 000 tone oF these ee n® 1,620,000 tons with four plants in Pa 

a Is anc and 000 tons of these reserves lembang, South Sumatra; P.T. Pupuk Kali- 
were olishore. mantan Timur (Kaltim), 1,140,000 tons with 

Cement.—Cement production continued and P.T. Pupuk Iskandar Muda, 570,000 
to increase as domestic sales and exports’ tons, both plants at Lhokseumawe in Aceh, 
rose moderately to 10 million tons and 2 northeastern Sumatra; and P.T. Pupuk Ku- 

million tons, respectively, in 1987. Accord- jan, 570,000 tons in Tjikampek, West Java. 
ing to the Indonesia Cement Association, In 1987, most urea producers were operat- 
annual capacity would remain at 17.4 mil- ing near capacity. Construction of Kaltim’s 

lion tons until 1990 because of excess capac-__ third 570,000-ton-per-year plant in Bontang, 
ity and keen competition in the Far East East Kalimantan, reportedly was on sched- | 
and Southeast Asia markets. In 1987, about ule for completion in mid-1988 and commer- 

1 million tons of cement was exported to cial production in early 1989. 
Bangladesh, while about 276,000 tons of In the compound fertilizer sector, P.T. 
cement clinker was exported to Singapore. Petrokimia Gresik, which underwent sever- 
The cement industry continued its coal al phases of expansion, operated a large 

conversion program. In 1987, P.T. Semen compound fertilizer complex in Gresik, East 
Andalas Indonesia reportedly completed Java. The company has an annual capacity
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of 1 million tons of triple superphosphate Republic of Korea led by Samchuk Consoli- 
and 650,000 tons of ammonium sulfate fer- dated Coal Mining Co. Most of the coal 
tilizer. It produced 1.5 million tons of com- produced by KJA initially would be deliv- 
pound fertilizer in 1987. — ered to the Suralaya powerplant in West 7 

: Java. However, some coal will be exported 
2 MINERAL FUELS | when the output reaches 2 million tons per 

Coal.—Coal production continued its up- Year in 1992. , . 
ward trend and reached another record- _ After 5 years of exploration, P.T. Kaltim 
high level in 1987. Increased output from Prima Coal (KPC), also a foreign contractor, 
the Bukit Asam Mine in South Sumatra discovered a “aree, mgh-voraue piteminous 
and several private coal companies in East C©0@! reserve with a low ash, ow sullur, an 
Kalimantan vind in the Bengkulu area of high calorific value. The reserves are in the 

South Sumatra contributed most to the Pinang Coalfield, 20 kilometers from a 
increase. _ deepwater port site on the east coast, north 

Coal produced by state-owned Perusa- of Samarinda, East Kalimantan. According 
haan Umum Tambang Batubara (P.N. Ba- to , coal reserves of six major coa | 
tubara) at the Ombilin Mine in West Suma- seams and numerous minor seams were 
tra declined from 710,000 tons in 1986 to estimated at 150 million tons and were 

506,000 tons because of equipment failures amenable to open pit mining. KPC, a joint _ 
and other problems caused by prolonged venture of Conzinc Rio Tinto Ltd. of Austra- 
heavy rain. Coal produced by state-owned lia and British Petroleum Ltd. of the United 

| P.T. Tambang Batubara Bukit Asam at the Kingdom, reportedly was conducting a mar- 
Bukit Asam Mine in South Sumatra rose _ ket study for exporting most of the coal to | 
from 1.0 million tons in 1986 to 1.4 million Asian countries. KPC planned to start pro- 

| tons, of which 7 3% came from the Muara duction in 1988. . | 

Tiga deposit and the remainder from the Petroleum and Natura! Gas.—Because of 
Air Laya deposit where mining was started the OPEC quota, Indonesian crude oil pro- 
im April. Construction of the Tarahan coal duction decreased slightly from that of 1986 | 
terminal at the southern tip of Sumatra, but exceeded the OPEC quota of 1.133 
part of the Bukit Asam expansion, was million barrels per day. The output of crude 
taken over by Balast Nedam BV of the i], excluding condensate, averaged 1.24 

| N. etherlands from a British-Canadian con- | million barrels per day compared with 1.26 . 
sortium and was expected to be completed milion barrels per day in 1986. However, 
by 1989. . . . the output of condensate rose to an average ssw 

Coal production by six private coal com- orf 153000 barrels per day from 133,000 
panies including C.V. Fadjar Bumi, C.V.  parrels per day in 1986. : 

Baiduri Enterprise, P.T. Kitadin Corp. P.T. "Ty 1987, Indonesia exported 57% of its 
Tanito Harum in East Kalimantan, and crude oil output, including condensate 
P.T. Bukit Sunur and P.T. Danau Mas or pur, 16 ; . 
Hitam in Bengkulu Province was estimated Principally to Japan, the United States, and 

, . e Republic of Korea, in order of value. 
: ee be corapanion sroatly w coup sewer oy Exports of crude. oil and condensate in 1987 

or consumed by domestic cement plants in (orale en mon 2988. Deenite: wih 
uth Sumatra. ° 

“PT Allied Indo Coal, a foreign coal con- line in the volume of exports, export earn- 
tractor, reportedly completed a road for 18S for crude oil and condensate rose to 

hauling coal from its Parambahan Mine to 96-1 million from $5.4 million in 1986 be- 
the nearby Ombilin Mine in October. It cause of higher prices. According to an 
started cont production at an initial rate of industry source, the decline in exports was 

300,000 tons per year in November. Some of caused by See restraints, ow overseas 
the Parambahan coal was exported to Ma- Gemand, and increased crude ou consump- 
laysia in 1987. pe tion by domestic refineries. The export 

P.T. Kideco Jaya Aguny (KJA), another prices of Indonesian heavy crude oils were 

foreign contractor, was developing a new adjusted upward in August 1987 from 
coal mine at Samarangau in East Kaliman- $14.88 to $15.62 per barrel for Bima crude, 

tan and planned to begin production at from $15.60 to $16.10 for Duri crude, and 
300,000 tons per year in 1988. KJA, which from $17.10 to $17.20 for Cinta crude. The 
discovered coal reserves of 683 million tons export price of Minas light crude remained 
in the Pasir deposit in October 1983, was a at $17.56 per barrel in 1987.72 
consortium of four companies from the Asamera Oil Indonesia Ltd. reportedly
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proved 15.4 million barrels of oil and 201 the gas produced, 53% was used for LNG; 
billion cubic feet of gas reserves at the 23% for producer consumption; 9% flared; 
Corridor block in South Sumatra after dis- 8% for manufacturing nitrogen fertilizer 
covery in 1985. Asamera Oil and Bow Val- materials; and 7% for use by cement, steel, 
ley Industries of Canada, which signed a and LPG plants, oil refineries, and the city 
production-sharing contract with PERTA- gas and utility industries. Sales of natural 
MINA, the state-owned oil and gas compa-__ gas totaled 1.2 trillion cubic feet in 1987.15 
ny, for joint exploration and development of Indonesia remained the world’s largest 
oil and gas in 1983, began a 15-well develop- producer and exporter of LNG in 1987. 
ment project. Commercial preduction was Production and exports of LNG rose 10% to 
scheduled to start at 8,000 barrels per day 866 trillion British thermal units or the 

, in 1988. The joint venture was owned by equivalent of 407,000 barrels per day of 
- Asamera Oil, 54%; Bow Valley, 36%; and crude oil because of new exports to the 
PERTAMINA, 10%. : Republic of Korea. However, export earn- 

Oil and gas exploration continued its ings from LNG dropped 10% to $2.6 billion 
| downward trend despite an improvement in resulting from rebates to Japanese custom- 

| the world oil market. The number of explor- ers for overcharges in 1986 and lower price 
atory wells drilled dropped sharply to 82 in 1987. : 
from 156 in 1986, while seismic profiling Indonesia made further progress in pro- | 
declined to 27,730 kilometers from 28,734 duction and exports of LNG in 1987. Follow- 
kilometers in 1986. However, drilling of ing the signing of a 20-year sales contract 
development wells reportedly increased with the Republic of Korea in October 1986, | 
substantially in 1987. Indonesia made its first shipment of LNG to | 

Encouraged by recovery of world oil that country in late 1986 at the rate of 2 
prices, PERTAMINA signed seven new million tons per year. Additionally, it has 
production-sharing contracts with foreign exported more than 15 million tons of LNG 
companies compared with three in 1986. per year to Japan since 1985. In March, 
The seven companies and their contract another 20-year sales contract was signed 
areas were Continental Oil Co. (Conoco) of with Taiwan for PERTAMINA to supply 1.5 

: the United States in the 43,944-square- million tons per year of LNG to the Chinese 
kilometer Warim block onshore and off- Petroleum Co. beginning in 1990. The LNG 
shore in western Irian Jaya; Britoil PLC of pricing formula for Taiwan reportedly was 
the United Kingdom in the 24,986-square- identical to that of Japan. In August, PER- 
kilometer Sula block offshore central Su- TAMINA also signed a sales contract with 
lawesi; Occidental Oil Co. of the United Chubu Electric Power Co. of Japan to sup- 

| States in the 22,650-square-kilometer Bu- ply LNG to the company over a 3-year 
reau block off the west coast of Irian Jaya; period at an annual rate of 700,000 tons 
Conoco and Shell in the 18,903-square- beginning in October 1987. | 

| kilometer area onshore and offshore Buton To increase production capacity for in- 
Island in southeast Sulawesi; Shell BV of creased exports of LPG to Japan, PERTA- 
the Netherlands in the 12,680-square- MINA awarded two construction contracts 

kilometer Asem-Asem block offshore South to two Japanese companies in February. A 
Kalimantan; a joint venture of Chevron $700 million contract for a 1.6-million-ton- 

Corp. and Texaco Inc. of the United States per-year plant at Arun in Aceh, North 
in the 12,000-square-kilometer Manui block Sumatra, reportedly was awarded to a con- 
offshore southeast Suiawesi; and Enim Oil sortium led by JGC Corp. The other con- 
Corp., a subsidiary of Southern Cross Ltd. of tract was awarded to Chiyoda Chemical 
the United States, in the 1,137-square- Engineering & Construction Co. for a $179 
kilometer Lomatang block onshore in South million, 350,000-ton-per-year plant in 
Sumatra. | Bontang, East Kalimantan. Both plants 

Natural gas production increased to a_ were scheduled for completion in 1988. Un- 
record-high level in 1987 owing to more der a contract signed in July 1986 with 

- output by Mobil Oil Indonesia (Mobil) from seven Japanese importers, Indonesia was 
its Arun Gasfields in Aceh, North Sumatra. expected to supply 1.95 million tons of LPG 
Mobil produced 759 billion cubic feet of over a 10-year period beginning in 1988 or 
natural gas accounting for 46% of the 1989.%* A $400 million contract to build a 
output. Mobil was followed by Roy M. Huff- 1.5-million-ton-per-year LNG train at the 
ington Co., accounting for 22% and produc- Badak LNG plant in East Kalimantan was 

ing 379 billion cubic feet of natural gasfrom expected to be awarded in early 1988. 
its Badak Gasfields in East Kalimantan. Of
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OO 19527, Dec. 16, 1987, pp. 1-8; and State Dep. Airgram A-006, 
1Wconomist, Division of International Minerals. Feb. 4, 1988, pp. 9556. P 
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The Mi t | e Mineral Industry of 

oe Iran 

By Lloyd E. Antonides’ | 

Iran’s mineral industry continued to play used imported raw material. Noteworthy 

a very prominent role in the economy of the metal and nonoil mineral exports included 

oe country and even of the world. Petroleum copper and copper concentrates, lead and 

remained the dominant mineral commodi- zinc concentrates, chromite, manganese ore, 

ty. Oil production and prices were up in cement, sulfur, celestite, turquoise, and 

1987, although prices weakened toward apparently coal. : | 

standard calendar yearend. Based on the Almost 800 mines employed almost 75,000 

limited information available, oil-generated People, according to press reports of Gov- 

revenues of about $12 billion? provided ernment figures. Projections of other re- | 

nearly one-third of the Government’s total Portedly Government data indicate produc- 
estimated revenues of about $37 billion and tion of almost 50 million tons of about 35 
export oil sales were 75% to 85% of the nonoil raw minerals in FY 1987. Private 

country’s total foreign exchange earnings of firms and cooperatives were reported to 

$12 billion to $13 billion in Iran’s year Perate about one-half of the producing | 
ending March 20, 1988, here called fiscal units, with about one-third of the work 
year (FY) 1987. Iran was the world’s sev- force; the balance was presumably Govern- 

enth largest oil-producing country. In the ment operated. It was unclear as to owner- 

Organization of Petroleum Exporting Coun- ship of the units and whether any of these 

tries (OPEC) it was the second largest after figures included the extractive metallurgi- 

Sau Arabia, providing 4.2% of the we rid's The estimated value of Iran’s total nonoil | 
otal production, compared with Saudi Ara- . . . 

bia’s 7.3%. Iran was in the top six countries mineral and metal production was in the $1 
in terms of oil reserves.’ Don range in ey heen pased on that 

) . onnage and repor at Esfahan Province 

jet ee oeren tess and mets P a alone produced 7 million tons worth $150 

: million in FY 1986. The Mines and Metals 
ranked among the top 15 countries in pro- inister was quoted as saying metal and 

duction of cement, sulfur, and marketed nonoil mineral exports totaled 486,000 tons, 

natural gas. Gas reserves were estimated at which generated income of $90.3 million in 
about 13% of the world total, second only to Fry 1987, 6.2% more than in 1986. Copper, 

those of the U.S.S.R. However, the natural ¢oal, and chromite were especially mention- 

gas and most of the cement were consumed oq. The 1986 value was reported to be 22% 

domestically. Other crude mineral produc- higher than in 1985. 

tion important to Iran’s economy included: The domestic economy was strongly af- 

coal; chromite; ores containing copper, iron, fected by the war with Iraq. Based on 

lead, manganese, and zinc; and a number of sketchy budget figures, the war siphoned 

industrial minerals. Metal production im- off funds of probably $10 billion to $15 bil- 

portant to the Iranian economy included lion, roughly equal to the revenues from 

steel, aluminum, and copper. The steel in- oil production. Nevertheless, the coun- 

dustry consumed all the domestic iron try seemed to cope with the conflict well 

ore produced and most of the coal; copper enough to continue developing, expanding, 

smelting used most of the copper minerals. and rebuilding its economy while working 

On the other hand, aluminum smelting toward self-sufficiency in manufacturing 

443
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as well as in raw and basic materials. Gross _ resist all pressures to comply with United _ 
domestic product (GDP) was estimated by Nations resolutions on a cease-fire and in- 
several sources to be more than 9 trillion stead stepped up its war activities. There 
Iranian rials which, however variously con- were also diplomatic difficulties with other 
verted, was equivalent to well over $100 neighbors and Western European countries. 
billion. Reportedly, the GDP showed an After Kuwaiti tankers were reflagged as 
increase of about 1% to 2% in 1987, al- U.S. vessels in May, U.S. Naval forces, as 
though the currency measure used was well as those of other European nations, 
unclear. With Iran’s population at about 50 took action to protect neutral shipping in 
million, such figures indicate a comfortable the Persian Gulf and a major military 

_ per capita GDP of about $2,000. However, confrontation developed, particularly with 
reports said industrial output failed to im- the United States. In July, France severed 
prove because of increased diversion to war Telations over a diplomatic dispute and 
production. Some commodities were ration- @8ked French companies and other Europe- 
ed. These included not only gasoline and 42 countries to stop purchases of Iranian 
kerosene, at least partly due to refinery war Ol. At the end of October, the U.S. Presi- 
damage, but also meat and some other basic’ dent by executive order banned imports of | 
foodstuffs in short supply for unexplained ‘[ranian oil and other goods not already 
reasons. Shortages of some normally im- U®der contract. The United States also | 
ported industrial supplies and equipment expanded its list of items banned from | 
reulted from the war demands on foreign export to Iran. The Government claimed | 
exchange. Prices for consumer goods prob- the actions were due to a number of rea- ably rose 20% to 25% although Government $°"S: @ sudden and large rise in oil imports | 
officials claimed the rate was held to 15%, from Iran that caused concern over U.S. 7 
while critics contended it was 40% to 50%. ©nersy security; the suspicion that Iran’s 
Unemployment was indicated by several hard-currency revenues were supp orting 

_ sources to be about 30% of a work force terrorism and in p rolonging re fusal to con- 
numbering almost 15 million, but there was sider a cease-fire; Iran’s continued attacks | a shortage of skilled labor. - on neutral shipping; and the escalating 

| A reported trade-balance estimate for FY engagements between Iranian and United 1987, made in March 1988, showed a posi- tates forces. The United States also pres- _ tive balance of $1 billion, based on $10.5 SUred other countries to join the oil embar- 
billion in exports and $9.5 billion in im- arte especially Japan. Although no formal 
ports. For FY 1986, the comparable figures bly v Was tat en, Japanese purchases prob- 
indicated a deficit of $2.5 billion, with ex- ° ”% Wot 7° luced. However, the calendar 
ports at $7.5 billion and imports at $10 year ended with the tran-Unite d States | billion. 7 confrontation appearing . anne. | h 

; . ran an e U.S.S.R. enhanced their 
reasangh Sept was apparently consiacred relations at several conferences. There was 

a ? 4 agreement on new and renewed technical of about $3 million and other larger foreign help for several ‘ects such | 
claims were offset by Iran’ izabl P Tard Geeta th © Estar y ‘rans Own sizable han steel mill, and discussions continued on claims to funds and other assets that had using U.S.S.R. pipeli t rt Irani 
been blocked since shortly after the start of ,; S ouch Blok Sos te Po arrevi ! y alter the start Of oil through Black Sea ports and on joint- the 1979 revolution. These claims continued venture oil drilling in the Caspian Sea. 
to be resolved in various courts and confer- Internally, Iran’s commercial-industrial 
ences. Foreign exchange reserves in banks structure consisted of a mixture of govern- 
rose during the year and were believed tobe ment organizations, parastatal “founda- 
comfortable at about $6 billion at yearend. tions,” cooperatives, and private companies 
Iran’s other foreign assets and claims may and individuals. This system together with 
exceed that figure. Partial payments on a framework of old, new, and revised laws, 
some claims, such as the $300 million paid regulations, decrees and other documents 
by France and the $451 million paid by the apparently ‘was a puzzle to Iranians as well 
United States in late 1986 and early 1987, as foreigners. It was considered by many to 
helped to increase foreign exchange hold- be very detrimental to the economy and to 
ings, as did the higher oil export revenues. dampen hopes for its improvement. A start 

The international political events that at resolving the situation apparently was 
affected the economy most were those relat- under way. Work reportedly had begun on 
ed to the Iran-Iraq war. Iran continued to drafting new laws and regulations that
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better defined the legal status, functions Information on the mineral industry in 

and relationships of the various elements. Iran was simply not available from Govern- 
In October, a new oil act formally placed all ment and/or private industry associations 
oil-related operations under Government as in most other countries. Thus, much of 
authority and defined the functions of the the information presented here is based on 
Ministry of Oil. Also a new holding compa-_ reports from a number of publications, es- 
ny was formed to coordinate several compa-_ pecially Middle East Economic Digest (Lon- 
nies within the jurisdiction of the Ministry don) and Mining Journal/Mining Magazine | 
of Mines and Metals. . (London). | | 

Oo PRODUCTION AND TRADE | 

Despite continued Iraqi attacks on Iran- and reduced their Persian Gulf liftings by 
ian petroleum facilities throughout the one third, or about 100,000 bbl/d to pressure | 
year, crude oil production reportedly aver- the National Iranian Oil Co. (NIOC) for 
aged 2.4 million barrels per day (bbl/d) price reduction. | 
worth possibly $11 billion to $13 billion. Iran continued to rely on imports for 
That was a 20% increase in quantity over much of its requirements for middle- 
1986 and 1 million bbl/d barrel per day distillate products. Capacity expansions at 

| increase over that announced for 1981, the the Tehran, Esfahan, Bakhtaran and Lavan . 

first full year of the Iran-Iraq hostilities. refineries had not offset the loss caused by 
Revenues in 1987 were proportionately ' the destruction in 1980 of the nation’s 

higher due to higher oil prices. Iran export- largest refinery at Abadan. In 1987, Iran 
-ed an average of 1.7 million bbl/d of crude imported approximately 330,000 bbl/d. of 
oil in 1987 about the same quantity as in middle distillate products derived from cus- 
1986. The exported oil was worth close to tom processing arrangements involving 
$10 billion, a significant increase in value. 450,000 bbl/d of Iranian crude oil. About a 

Markets were principally Japan, Europe dozen refiners were involved in these 3- to 
(mostly the Netherlands, Italy, France, and 12-month agreements, which individually 

: Spain), the United States, and Turkey. covered processing up to 80,000 bbl/d but 

In the first 6 months of 1987, U.S. imports mostly between 20,000 and 45,000 bbl/d. | . 

from Iran averaged 180,000 bbl/d at a total Refineries that participated were apparent- 
period cost of $810 million, whereas for the ly scattered throughout the world, includ- 
entire previous year imports averaged only ing the Republic of Korea, Singapore, Yem- 
93,000 bbl/d at a total period cost of $505 en (Aden) and Spain as well as African and 
million. In July, imports escalated to Western Hemisphere countries. Iranian 
632,000 bbl/d at a cost of $357 million for crude was exchanged for petroleum prod- 
that month alone. Such a sharp, high risein ucts at a rate of 1 barrel of crude oil for 0.7 
imports—together with continuing political barrels of products. To supplement these 
confrontations and military engagements— crude-for-product agreements, Iran _pur- 
resulted in a U.S. ban, effective October 29, chased an additional 70,000 bbl/d of middle 

on imports of Iranian oil and other goods. distillates on the open market in 1987. 
not already contracted. However, that still Refined products started to enter from the 
allowed sizable U.S. imports of Iranian oil U.S.S.R. through the Caspian Sea Port of 
to continue at least through yearend. After Bandar Anzali for pipelining to Rasht and 
France broke diplomatic relations in July further distribution by pipeline and other 
and asked French companies not to buy means. 
Iranian oil, Iran decided to counteract the Countertrade apparently was increasing- 
loss of markets in those two countries and ly emphasized by Iranian officials, especial- 
sought buyers in northwestern Europe. This ly by payment in oil fer imports. However, 
was done by shipping 13 million barrels of the practice was reportedly extended to 
unsold crude oil to Rotterdam, Netherlands, nonoil exports. In late 1985, the Bank Mar- 
where it could be sold at the lower basis of kazi (central bank) estimated that up to 
c.if. rather than f.o.b. in the Persian Gulf. 40% of Iranian trade involved countertrade, 

Crude stored in tankers at Rotterdam was_ only one-half of which was traditional bar- 
offered at a discount of $1.00 to $1.20 less ter. The proportion of countertrade was 

than the f.o.b. price in the Persian Gulf. Far likely to have increased since then. At least 
East buyers, particularly Japan, then re- several Eastern European countries, India, 
quested price parity with European buyers and Pakistan were said to have been involv- |
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ed in 1987. : the first 10 months, to 1.1 million and 
Gross production of natural gas reported- 540,000 tons, respectively. Steel production. 

ly was up and exceeded 1.1 billion cubic for the year was later reported at 1.5 
feet. About one-half of this output was con-.. million tons. Substantial production in- | 
sumed in satisfying industrial, residential, creases also were claimed for copper concen- 
and electric power demands. Most of the trateand metal. — 
remaining gross production was reinjected Nonoil minerals and metals exports were 

| for pressure maintenance in oilfields. Less announced by the Mines and Metals Minis- | 
than 0.2 billion cubic feet were flared or ter to be up 6.2% in value to.$90.3 million. 
vented. The Minister cited copper, coal, and chro- 

Nonoil minerals and metals production mite in particular. . | 
also was reported higher for the year, es- The following tables may not reflect data 
pecially for some key commodities. Steel mentioned in the text due to lack of reliable 

: and coal production were said to have in- confirmation at time of preparation. 
creased 15% and 13%, respectively, over : : 

| / Table 1.—Iran: Production of mineral commodities! | _ 

- (Metric tons unless otherwise specified) : | 

; Commodity” ~ 1983 1984 1985 1986” 1987° . 

METALS . | 7 | : 
Aluminum metal, primary ingot®§__.________ 89,200 342,400 43,000 F40,000 39,800 — 
Chromium: Chromite, mine output, gross weight® _ 48,000 59,000 ~ 56,000 | 56,000 56,000 

pper: : 
Mine output, Cu.content _____-__..____ ~ 57,600 43,300 - 50,000 60,000 60,000 

e : . 

Smelter output, primary blister _______ 8,500 47,900 ‘60,000 60,000 60,000 
Refinery output, primary refined ______ 10,000 5,000 12,000 12,000 . 12,000 

- Tron and steel: : o 
Iron ore, mine output: , 

Gross weight©_______ thousand tons__ 1,700 2,700 2,800 . 2,800 2,800 
Fe content® ______________do____ 950 1,550 1,600 1,600 1,600 

Metal: 
. Pigiron®_____- do 240 250 250 250 250 

. Steel, crude®__§ $$» _-_______ _do____ 1,200 1,200 - 900 900 900 
Lead, mine output, Pb content®__._-§_.§ _________ 318,500 319.900 21,600 21,600 21,600 
Manganese, mine output, gross weight® _______ 38,000 — 66,000 55,000 55,000 55,000 
Molybdenum, mine output, Mo content® ______ 500 500 500 500 500 
Zinc, mine output, Zn content _____.________ 39,500 47,100 50,000 _ 36,000 36,000 

INDUSTRIAL MINERALS . os . | 

Asbestos, conentrate®__§____§_§_._______=__ 2,500 2,500 2,500 3,000 3,300 
Baritee________ 85,000 90,000 90,000 90,000 90,000 
Boron: Borax® _____ 700 700 1,200 1,200 1,200 
Cement, hydraulic. _______-_ thousand tons__ £10,000 11,803 12,464 12,273 12,300 
Clays: 

Bentonite__§_§_§_§______ iLL 14,000 35,000 27,000 27,000 27,000 
Kaolin and fire clay® _._-_______-______ 260,000 622,000 429,000 430,000 430,000 

Feldspar® __-. $$ _-__________________ 24,000 33,000 32,000 32,000 32,000 
Fluorspar: Fluoritee___§_§__§___§__________ 3,300 ~ —- 8,800 3,300 3,300 3,300 
Gem stones: Turquoise _________ kilograms__ 37,444 37,073 34,671 €35,000 35,000 
Gypsum ______________ — thousand tons__ 8,637 9,666 8,384 3,400 8,400 
Lime® __-____________________do____ 650 650 ™650 650 650 
Magnesium compounds: Magnesite® ___.______ ™5,000 75,000: ™5,000 5,000 5,000 
Mica ____ = LLL 300 565 820 820 820 
Nitrogen: N content of ammonia ___________ ©28,800 €21,400 27,100 65,900 119,200 
Pigments, mineral, natural iron oxide________ 3,500 9,100 4,300 “4,300 4,300 
Salt, rock ______________ thousand tons__ 682 691 703 “700 700 
Sodium compounds, n.e.c: Caustic soda®__ ___ _ _ 12,500 12,000 12,000 12,000 12,000 
Stone, sand and gravel:® 

Crushed: Limestone______ thousand tons__ 12,948 11,574 15,430 16,000 16,000 
Dimension: Marble, granite, travertine do____ 2,900 3,072 3,291 3,300 3,300 

Strontium minerals: Celestite_____________ 21,000 23,000 ™20,000 22,000 22,000 
Sulfates, natural: 

Aluminum-potassium sulfate (alum)® ____ _ _ 2,500 12,000 12,000 12,000 12,000 
5 Sodium sulfate (mineral not specified)® _____ 12,000 12,000 12,000 12,000 12,000 
ullur: 

Native® ____________-_ thousand tons__ 20 30 30 30 30 
Byproduct of petroleum and natural gas 

do____ 16 130 150 T e950 300 
Total’__________________do____ 36 160 180 280 330 

Sulfuric acid®___._____________do____ 150 200 200 200 200 
Talc _-__-______-_~ Le 5,700 35,400 30,800 €31,000 31,000 

See footnotes at end of table.
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- | Table 1.—Iran: Production of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

a 

_ MINERAL FUELS AND RELATED MATERIALS . 

Coal ___.____._-----~~- — thousand tons__ T800 T907 T1,270 1,262 1,275 

Coke® ____________.-~---_--~--do____ 330 F349 ™399 349 375 

Gas, natural: 
Gross. ___.___.——.-~-mnillion cubic feet_— F908,000 1,077,000 1,257,000 1,165,000 1,200,000 

Marketed ______._.__-----~-do___~ *327,000 ¥494,000 661,000 557,000 596,000 

Natural gas liquids, unspecified a 

thousand 42-gallon barrels__— 2,900 3,600 3,600 3,500 7,300 

Petroleum: ne mo . 

Crude _________----~----~-do____ 890,600 793,510 ™821,250 742,775 885,490 

Refinery products: , 
Gasoline, motor___.-__-.---do_~_-~ 728,835 734,675 24,820 25,915 20,000 

Kerosene and jet fuel _._____-do____ 35,770 42,705 24,820 25,185 20,000 | 

Distillate fuel oil _..__-_.__--do-__~ 52,925 T57,305 75,555 80,300 65,000 

. Residual fuel oil __.._____--do____ ™60,225 F86,870 68,985 74,095 — 60,000 

Other_______.-.--------~do____ 29,200 31,025 35,405 35,040 30,000 

Total ______.__-_-_----do____ 7206,955 7252,580 229,585 240,535 195,000 
ween ee eee 

€Estimated. Preliminary. "Revised. 
- 1Data are for fiscal year beginning Mar. 21 of that stated, except those for “Mineral Fuels and Related Materials,” 

which are for standard calendar years. Table includes data available through Oct. 1, 1988. mo 

2In addition to the commodities listed, other types of crude construction materials (such as common clays, sand and 

gravel, and other varieties of stone) are produced, but output is not reported, and available information is inadequate to 

make reliable estimates of output levels. Mine output may be mine run and/or hand-selected ore, and/or concentrates 

from mill-concentrator, unless otherwise specified. 

3Reported figure. | - 

Table 2.—Iran: Apparent exports of mineral commodities’ 

| (Metric tons unless otherwise specified) | 

Ss . . Destinations, 1986 

Commodit 1985 1986 : | 

| 4 Stutce , Other (principal) 

| | 

Aluminum: Metal including alloys: 
Scrap_____-.------------- 20 __ a . 

. Semimanufactures_— —_.—__-_—-~- -— 8 — 8 

Chromium: Ore and concentrate ———--—- 317 -- . . 

| Copper: | 
Matte and speiss including cement 

copper ___.___-_--------- — 492 __ All to Greece. 

Metal including alloys: | 

Scrap ______----------- 49 267 __ West Germany 208; Spain 42. 

Unwrought_ __.-_.------- -- 25,492 __ West Germany 11,345; Belgium- 
Luxembourg 9,884. 

Gold: Metal including alloys, unwrought 
and partly wrought ___troy ounces_ _— 707 _— 

Iron and steel: Metal, scrap_ —————~-—- 594 2,360 _. All to Japan. 

Lead: Ore and concentrate ___._.—-- 18,404 5,698 _- Greece 2,850; France 2,848. 

Molybdenum: Ore and concentrate — — — — 262 152 _- West Germany 77; United King- 
om 75. 

Platinum-group metals: Waste and 
sweepings.___—— value, thousands__ $127 _- 

Silver: 
Ore and concentrate ___. —_do_—_— a $126 _— Spain $102; France $24. 

Waste and sweepings*_ _ _ _ _do__ __ $21 $391 _. All to Netherlands. 
din: Metal including alloys, unwrought — -- 60 60 

c: 
Ore and concentrate ____.—_.—-~- 21,443 2,280 a All to West Germany. 

Ash and residue containing zinc _ — _ _ 487 1,009 _- West Germany 430; Belgium- 
Luxembourg 364; France 215. 

Zirconium: 
Ore and concentrate — _ —~—.---~-- 13,625 NA 

on™ including alloys, unwrought _ — -- 20 _. All toltaly. 

er: 
Ores and concentrates 

value, thousands_ — $991 _- 
Ashes and residues_ — __-—--~~--~ 487 _- 

See footnotes at end of table.
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Table 2.—Iran: Apparent exports of mineral commodities! —Continued | 
(Metric tons unless otherwise specified) 
eee 

Destinations, 1986 
Commodit 1985 1986 : 

y United | Other (principal) 
ae —— ee LN tsretntnsreati 

INDUSTRIAL MINERALS i 
Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, 
ete _~___- a 1 1 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands__ $8 _— oO 
Grinding and polishing wheels and 

stones _____________do____ $2 a 
Clays, crude_______________ 5 1 _- All to Italy. 
Diamond: : 

Gem, not set or strung 
value, thousands__ $17 $526 $523 France $3. 

Dust and powder: . 
Natural. ___§_______do____ $19 , eo 

' Synthetic_.________do____ $88 $173 $173 . 
Magnesium compounds, unspecified ___ _— 1 1 
Precious and semiprecious stones other . . 

than diamond: | 
Natural _____ value, thousands_ _ $12 $49 _- Taiwan $38; West Germany $9. 
Synthetic _.__________do____. $4 _— 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _____- 2,104 2,569 (3) Italy 1,387; Japan 1,090. 
Worked___~____~_§________ — 36 (4) West Germany 20; Italy 15. 

Limestone other than dimension 
value, thousands_ _ $2 -- 

Sulfur: Elemental, crude including native 
and byproduct _______________ 13,146 11,545 — All to Thailand. 

Other: Crude _________________ _- 100 -- All to Japan. 
MINERAL FUELS AND RELATED - 

MATERIALS: : 
Peat including briquets and litter ___ __ -- 63 - _~ All to United Kingdom. 
Petroleum: — 

Crude_ thousand 42-gallon barrels_ _ 257,360 283,892 33,957 Japan 91,675; Netherlands 
28,929; Spain 24,203. 

Refinery products: . 
Gasoline ____._____do____ 461 144 _- All to Spain. 
Distillate fuel oi] _____do___— 10 90 _- All to Yugoslavia. 
Residual fuel oil_______.__do____ *1,627 192 _- Belgium-Luxembourg 176; Italy 

—_— eee 

"Revised. NA Not available. 
‘Table prepared by Virginia A. Woodson. Owing to a lack of official trade data published by Iran, this table should not 

be taken as a complete presentation of Iran’s mineral exports. These data have been compiled from various sources, which include United Nations information and data published by partner trade countries. Unless otherwise specified, 
data are compiled from trade statistics of individual trading partners. 

2May include platinum-group metals. 
- 8Unreported quantity valued at $44,000. 

“Less than 1/2 unit. 

Table 3.—Iran: Apparent imports of mineral commodities! 

(Metric tons unless otherwise specified) 
eee 

Sources, 1986 
Commodity 1985 1986 : i, 

Buuted Other (principal) 
_ Se 

METALS 
Alkali and alkaline-earth__________ 2 — 
Aluminum: 

Oxides and hydroxides _________ 26,152 14,397 — Italy 12,876; West Germany 873. 
Metal including alloys: 

Unwrought._____________ 2,171 26 __ All from Pakistan. 
Semimanufactures __________ 12,597 7,673 184 Switzerland 3,099; Belgium- 

Luxembourg 1,562. 
Antimony: Oxides _.____§__§______ 67 __ 
Chromium: Oxides and hydroxides __ __ 189 219 _- United Kingdom 114; Japan 102. Cobalt: Metal including alloys, all forms _ -- 5 -- Italy 3; West Germany 2. 

See footnotes at end of table.
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Table 3.—Iran: Apparent imports of mineral commodities! —Continued 

. (Metric tons unless otherwise specified) 

pn a er SS SS a SS 

: . Sources, 1986 

Commodit, . 1985 1986 : 
. y United Other (principal) 

METALS —Continued 

Copper: 
Oxides and hydroxides ___.___~~ — 7 _- United Kingdom 6; Belgium- 

Luxembourg 1. 
Metal including alloys: _ a 

Unwrought____~____---__- 459 1 _- All from West Germany. 
Semimanufactures _____——_~ 49,581 16,180 3 West Germany 7,303; Japan . 

4,469; Yugoslavia 1,940. 
Gold: Metal including alloys, unwrought 

and partly wrought 
value, thousands_ — _- $6 _. All from United Kingdom. 

Tron and steel: - 
Iron ore and concentrate excluding 

roasted pyrite _________- ~~~ 14 ee 
Metal: 

Pig iron, cast iron, related mate- 
rials___ 2 ~~ 1,404 1,999 __ Italy 928; West Germany 573; 

. Sweden 233. 
Ferroalloys: 

Ferrochromium —_——_——_—_ _— 66 _- West Germany 36; France 30. 
Ferromanganese__— —_____— 12,043 168 _- Norway 551; Sweden 147; West 

Germany 70. oe 
Ferrosilicon_ —______..— __ 460 -- All from Yugoslavia. a 
Unspecified____-_. ~~ 327 2,064 —_ Norway 944; West Germany 843; 

Sweden 147. 
Steel, primary forms ____—-—~ 7998 328 156,783 __ Australia 99,790; West Germany 

31,633; Belgium-Luxemborurg 
. Ce 11,375. 

Semimanufactures: | 
, Bars, rods, angles, shapes, 

' gections_._~-________— *859,801 90,744 _— Japan 35,922; West Germany 
27,902; Spain 10,106. 

Universals, plates, sheets _ — T1 300,500 390,164 __- Japan 216,003; Spain 65,638; 
. . West Germany 42,290. 

_ Hoop and strip___-_____ ™77,410 23,591 _- Japan 10,761; West Germany 

Rails and accessories —— ___— 10,990 4,613 _. Japan 1,797; West Germany 
1,381; Austria 1,307. 

Wire ______~_____--~- 29,209 11,041 __ Japan 6,557; Belgium-Luxem- 
; bourg 1,722; West Germany 

Tubes, pipes, fittings _—__— 7242.501 — 182,052 | 9 Japan 54,099; West Germany 
. 44,262; Italy 25,674. 

Castings and forgings, rough Ty ,250 930 _. . Japan 860; West Germany 68. 
Lead: 7 

Oxides __________-~------- - 126 23 _- All from United Kingdom. 
Metal including alloys: oC 

Unwrought_ _________---- 11,170 5,708 _— Italy 5,703. . 
Semimanufactures ______~-~ 31 31 _. . Japan 25; United Kingdom 4. 

Magnesium: Metal including alloys: 
Unwrought ______..____---- 7 _- | 
Semimanufactures__....._.--—~ 19 17 _. Switzerland 16. 
Unspecified _____.___-+----- 3 _- 

Manganese: 
Ore and concentrate, metallurgical- .. 
grade___§_._-___-____-_--~~- 1,500 _— 

Oxides _...~-___--_--_-__~- 500 -- 
Mercury _—-—---- 16 pound flasks_. _ 174 64 _— Spain 58; Japan 6. 
Molybdenum: Metal including alloys, all 

forms _______--~-~--------~- -- 1 _. _ All from Belgium-Luxembourg. 
Nickel: Metal including alloys: 

Unwrought _______._~------ . 60 1 _. All from West Germany. 
Semimanufactures____....--—~ 36 15 -- West Germany 7; United King- 

om 5. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
value, thousands_ _ $1,379 $201 _- West Germany $158; Switzer- 

. and $37. 
Selenium, elemental_——_—~______~-~ -- 5 _. All from United Kingdom. 
Silver: Metal including alloys, unwrought 

and partly wrought 
value, thousands_ — $578 $611 -_- Yugoslavia $358; West Germany 

$142; United Kingdom $97. 
Tin: Metal including alloys: 

Unwrought ____________----- 11 28 _. Netherlands 23; Italy 4. 
Semimanufactures... _______--- 7 26 _. All from West Germany. 

Titanium: 
Ore and concentrate _____. ~~ -- 131 _— All from Netherlands. 
Oxides ________.-----_---- 295 348 _— United Kingdom 179; Japan 122; 

West Germany 47. 

See footnotes at end of table.
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Table 3.—Iran: Apparent imports of mineral commodities: —Continued . 
. (Metric tons unless otherwise specified) 

. . Sources, 1986 

Commodit 1985 1986 : a 
y Qnited Other (principal) | 

METALS —Continued Cty 

Tungsten: Metal including alloys, all 
forms _._—_-_~--~~-_~~_______ 6 2 _-. _ Belgium-Luxembourg 1; United 

Kingdom 1. — 
Zinc: - 

Oxides ___-~ ~~ ~~~ 106 284 __ United Kingdom 249; Belgium- 
Luxembourg 34. 

Metal including alloys: 
Unwrought___ ~~~ T10,518 3,665 —~— West Germany 1,126; Spain 

. 1,100; Italy 1,000. 
Semimanufactures _________ 1 7 -.  Allfrom Italy. 

Zirconium: Ore and concentrate. _ _ __ _- 36 ~— All from Netherlands. 
er: 
Ores and concentrates__________ 1,160 __ 

' Oxides and hydroxides _________ 32 I —-— All from Belgium-Luxembourg. 
_ Ashes and residues____________ 82 _— 

Base metals including alloys, all . 
forms __-______________ -- 6 _. West Germany 3; Italy 3. 

INDUSTRIAL MINERALS ; 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete _-_-__-____ 97 - 89 _— Italy 65; Spain 19. 
Artificial: Corundum _________~_ 13 25 _- All from Italy. 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands_ _ $888 $7 West Germany $4; United King- 

om $3. 
Grinding and polishing wheels and 

stones _________~______.__ ¥1,881 860 _— West Germany 337; Yugoslavia 
204; United Kingdom 147. 

Asbestos, crude _____~_~___._____ 9,619 20 _—  AllfromItaly. — 
Boron materials: Oxides and acids ____ *1,320 20 _. All from Netherlands. 
Cement. __§ ~~ 22 6,224 2,668 a West Germany 1,286; Japan 806; 

Yugoslavia 500. 
Chalk____ ~~ ee 1,324 -- 
Clays, crude: 

Bentonite _________________ _— 425 -- United Kingdom 416. 
Chamotte earth______________ -- 98 _- All from Italy. 
Kaolin ___~__ ~~~ __ 860 _— United Kingdom 824; West Ger- 

many 36. 
Unspecified __.______...___- 3,357 500 _.  Allfrom Austria. — 

Diamond: 
Gem, not set or strung . 

value, thousands_ — $427 __ 
Industrial stones ________do____ $890 $637 _— . All from Switzerland. 

Diatomite and other infusorial earth _ _ _ ~ 134 4l _- West Germany 19; Iceland 10; 
apan 10. 

Fertilizer materials: 
Crude, n.e.s ~~ 5 5 5 ee 99 __ 
Manufactured: . 

Ammonia____ ~~~ 11 16 _- France 9; Netherlands 4. 
Nitrogenous _____________ 149,434 465 _- All from West Germany. 
Phosphatic_____.__..____ 30,750 176,299 _— Philippines 110,411; Tunisia 

Potassic._____.-_______ — 36 _— All from West Germany. 
Unspecified and mixed__ _____ 40 1,804 _—  Belgium-Luxembourg 1,529; 

Switzerland 249. 
Graphite, natural _-____________ 45 95 _- West Germany 94; United King- 

om 1. 
Gypsum and plaster ____§_§________ -- 178 _— West Germany 159; United 

Kingdom 11. 
Iodine _____~__~___ __ 2 _. All from Netherlands. 
Magnesium compounds: 

Magnesite, crude____________ _ 5,674 2,082 _— Austria 2,000; Italy 50; West 
Germany 32. 

Minn Pecitied ---~------------ _- 20 _. All from West Germany. 
ca: 
Crude including splittings and waste _ 36 _— 
Worked including agglomerated split- 

tings _______~____________ 2 __ 
Pigments, mineral: Iron oxides and hy- 
droxides, processed ____________ 138 __ 

Precious and semiprecious stones other 
than diamond: 
Natural ____~_ value, thousands_ _ $105 $35 _- Do. 
Synthetic __-_.________do____ $4 _- 

See footnotes at end of table.



THE MINERAL INDUSTRY OF IRAN 451 

Table 3.—Iran: Apparent imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) . 

Sources, 1986 

Commodity “1985 1986 : i. 

| oo | United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Salt and brine. _......._--~----- 2.839 364 _. West Germany 359; United 
Kingdom 5. 

Sodium compounds, n.e.s.: . 
Carbonate, manufactured_ _____ ~~ 30,101 5 _. All from West Germany. 
Sulfate, manufactured __.- ~~~ ™6,951 __ / 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _____ —_ 24 __ All from Sweden. 
| Worked. ~~ ----~_--- 243 39 _. __ Italy 33; United Kingdom 5. 
Gravel and crushed rock _..__.~- 1,117 9,367 __ Italy 9,351. 
Limestone other than dimension ~ — — _- 17 _. All from Japan. 
Quartz and quartzite. _________~- 39 21 _. __ Italy 16; Yugoslavia 4. 
Sand other than metal-bearing _ ~~ — 460 20 -- West Germany 19; Switzerland 

Sulfur: 
Dioxide. __..__...------~-- _- 12 _- All from West Germany. 
Sulfuric acid_ _____-___.-._---~—- 37 12 _- United Kingdom 8; Japan 4. 

Talc, steatite, soapstone, pyrophyllite —_ 72 __ 
Other: ce 

Crude____ ~~ ~___ ee 1,469 _— 
_ Slag and dross, not metal-bearing — ~ - oo 9,300 _- All from Netherlands. 

MINERAL FUELS AND RELATED 

Asphalt and bitumen, natural ___~— ~~ - 1,611 a 
Carbon black ._____._.---~---- 691 26,850 _. Argentina 26,813. 

Anthracite and bituminous.__..—__ | 231,638 418,183 _— Australia ga 00s United King- 
om 3,333. 

Briquets of anthracite and bituminous . 
coal___ ee _— 81 __ All from United Kingdom. . . 

Lignite including briquets _—__— ~~ 104 _- 
Coke and semicoke_._—_______----~- 681 13 -- Do. 
Petroleum refinery products: . 

Liquefied petroleum gas 
thousand 42-gallon barrels_ — (?) 1 _. Mainly from United Kingdom. 

Gasoline _______..-__-do____ 1,122 401 _. Italy 204; Spain 197. 
Mineral jelly and wax — — — — —do____- 636 3 — Belgium: Luxembourg 1; Nether- 

ands 1. 
Kerosene and jet fuel ___ —_do___~_ 11,452 10,084 __ Spain 6,121; Italy 1,677; Japan 

Distillate fuel oil _._.____do___-~ 6,698 3,709 _— Italy 2,055; Japan 1,652. 
Lubricants__________--do___~_ 567 323 (7) France 107; Netherlands 88; 

United Kingdom 54. 
Residual fuel oils _ _ ______-do___~_ 62 _- 
Bituminous mixtures — —— ——do___-— (?) 2 _. All from United Kingdom. 
Petroleum coke — — ——___——-—do__~~_ . 72 32 _. West Germany 21; United King- 

dom 11. 
rr 

Revised. 
1Table prepared by Virginia A. Woodson. Owing to a lack of official trade data published by Iran, this table should not 

be taken as a complete presentation of Iran’s mineral imports. Unless otherwise specified, data are compiled from trade 
statistics of individual trading partners. 

2Less than 1/2 unit. | 

COMMODITY REVIEW 

METALS on the damage inflicted on the plant by the 
Iraqi Air Force in 1986 or on plans for a 

Aluminum.—The 50,000-ton-per-year second 120,000-tpy smelter at Bandar-e ’Ab- 
(tpy) Iranian Aluminum Co. smelter at bas due for completion in the early 1990's. 
Arak, about 250 kilometers southwest of § Negotiations were reported under way 
Tehran, apparently continued to produce at between Iran and Eastern European coun- 
about 80% capacity and to work on expan- tries to establish plants for processing what 
sion to 120,000 tpy by 1990. Imported alumi- was referred to as substantial aluminum 
na was used, probably principally from mineral resources. The deposits referred to 
India. No further information was received as alunite, bauxite, and nepheline-syenite,
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were still being explored. Very large depos- finery. Since startup, reports have frequent- 
its of alunite grading above 22% Al.O; in ly mentioned plans and/or investments to . 
the northwest (Azerbaijan Provinces) were expand or upgrade parts of the complex. 
mentioned. However, the deposits of baux- Most recently for example, the concentrator 
ite were said to be more suitable for use was to be expanded by 60,000 tpy and the 
as “hard clay,” presumably for refractory smelter by 40,000 tpy by yearend 1988; 
brick. smelter matte cutput was to be “doubled by | 
Chromium.—A number of chromite 1990”; refinery capacity was to be increased 

mines were reported to have produced by 70,000 tpy in the near futuré. However, 
about 56,000 tons of concentrate from three authoritative confirmation was lacking and | 
main areas: in the southeast, starting about production increases were not apparent; but 
100 kilometers east of Bandar-e Abbas and the mention of starting metal exports sug- 
extending north about 100 kilometers; in gested that some expansion was possibly 
the northeast, starting near Shahrud about completed. | 
300 kilometers east of Tehran and extend- The Qaleh Zari Mine and concentrator, 
ing east-southeast about 300 kilometers to also state-owned, about 100 kilometers | 

| southeast of Mashhad; and in the south south of Birjand and about 250 kilometers 
about 100 kilometers east of Shiraz. Re- northeast of Kerman in southern Khorasan, 
serves were estimated to total more than was reported to have produced 250,000 tons 
100 million tons at 30% to 50% chromite of 3.1% copper ore that yielded 70,000 tons 
(Cr.O3). Major operations were Government of 22% to 27% copper concentrates contain- 
owned and, according to reports, used un- ing some gold and silver. The figures were | 
derground mining with simple processing to questionable since less than one-half that 
produce a 60% chromite concentrate for quantity of that typical marketable grade of 
export. | ' concentrate was possible from that tonnage 
Copper.—A large portion of the copper and grade of ore. Also, if that ore production | 

: metal produced by the National Iranian was an annual rate, the mine would have | 
Copper Industries Co. Sar Cheshmeh com- been one of Iran’s larger mines. Exports of 
plex, reportedly was exported. The complex copper concentrates have been regularly 
was originally planned to meet only domes- reported, however, probably from Qaleh 
tic needs. Consisting of an open pit, froth Zari and mines other than Sar Cheshmeh. 
flotation concentrator, reverberatory smelt- Other copper deposits are known to occur 
er and electrolytic refinery, it is about 150 about 200 kilometers north and south of 
kilometers southwest of Kerman, near the Qaleh Zari, as well as in the northeast, 

center of a copper belt extending about 200 northwest and central areas of Iran. 
kilometers northwest and 200 kilometers Ferrosilicon.—A $90 million ferrosilicon 
southeast. Through mid-1988, reports of re- plant, reputed to be the first in Iran and 
serves ranged from 450 million tons proven largest in the Middle East, was reported to 
at 1.2% copper with substantial other val- have been u-der construction since mid- 
ues, to 1.2 billion tons with class and grade 1986 at Semnan, 175 kilometers east of 

unspecified. | Tehran. However, in 1986 reports had men- 
Startup took several years in the early tioned a new state company formed to build 

1980’s. Design capacity was based on pro- a high-priority 20,000-tpy plant at Azna, 
duction of 145,000 tpy of refined copper. about 325 kilometers southwest of Tehran, 
However, in 1985 “nominal” output capaci- to satisfy most of the gulf states needs. 
ty was reported to be slightly higher: 15 Gold.—In the Muteh area, about 150 
million tpy of ore, 515,000 tpy of copper kilometers northwest of Esfahan, detailed 
concentrate plus 3,600 tpy of molybdenum-_ exploration around existiy g mines reported- 
rhenium concentrate, 150,000 tpy of ancde ly resulted in much larger gold reserves: 50 | 
blister copper, and 170,000 tpy of cathode million tons of sulfides containing 4 grams 
refined copper. In addition, annual capacity per ton (0.117 troy ounce per short ton). In 
in byproducts was reported to be at least 30 1986, the Government announced reserves 
tons of nickel, 400 kilograms of gold, 22 tons __ of 1.2 million tons grading slightly higher at 
of silver, and “) tons of selenium. Judging the Muteh Mine where plans for a 200-ton- 
from data in various publications through per-day ore-treatment plant had been re- 
mid-1988, actual production in calendar ported even earlier. 
1987 probably was slightly under 30% of Iron and Steel.—The Esfahan steel plant 
“nominal” for mine, concentrator, and continued to be the principal domestic pro- 
smelter, but no more than 15% for the re- ducer of iron and steel as it had been since
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startup in the early 1970’s. Built with Soviet beyond the existing steel plant. Apparently 
technical help and equipment, it now has__ this newest steel plant was originally sched- 
two blast furnaces and appreciable down- uled for completion in 1983 at Bandar-e 
stream facilities after several expansions ‘Abbas. Plans reportedly included electric 
and/or renovations. Similar work was re- arc furnaces using DRI from Midrex natu- 
ported to have begun again in 1987 with the ral gas units. The former were reportedly 
arrival of Eastern European technicians being supplied by the Italian prime contrac- 
and equipment, apparently to increase actu- tor Societa Italiana Inipianti S.p.A. and the 
al capacity from about 1.3 million tpy ofraw latter by the Japanese firm Kobe Steel Ltd. 
steel bar up to an earlier design capacity of Design output apparently was about 2.5 
1.9 million tpy. However, usually reliable million tpy of raw steel. 
information also indicated that output at Feed to the steel plants reportedly was 
best approached only 900,000 tpy of crude planned to be primarily magnetite concen- 
steel in 1987 due to many continuing prob- trates transported by rail from existing and 
lems including shortages of parts, coal and new open pit mines such as Choghart and 
coke skilled labor, and others. . Chadarmalu, respectively, centered just 

Although the Esfahan plant was probably north of Bafq about 100 kilometers east of 
the only major crude steel producer and the Yazd and midway between Esfahan and 
only one using iron ore, press reports attrib- Kerman; and a new open pit, Golgohar, 
uted a statement to the Ministry of Mines about 300 kilometers south of Bafq near 
and Metals that 1.5 million tons of raw steel Sirjan. Other deposits with some potential 
was produced countrywide in 1987. Another had been noted further south near Bandar-e 
report mentioned a Government production ’Abbas, particularly Tangezagh; and also in 
announcement of “2.3 million tons of steel the west just south of Arak about 250 
in different forms.” The difference may kilometers northwest of Esfahan, where — 
have reflected additional production from Shamsabad and others were located. Known 
various small scrap remelting operations occurrences were also scattered between the 
and possibly the plant at Ahwaz. | northwest and the northeast as well. 

| At Ahwaz, a second steel complex was In addition, some concentrates and/or 

originally designed in the early 1970’s to pellets had, at one time at least, been 
produce 2.8 million tpy of steel in electric supplied to the Esfahan plant by India’s 
arc furnaces, processing scrap, and direct- Kudremukh project, which started in the 

- reduced iron (DRD apparently produced by 1970's as a joint venture with Iran. Continu- 
three different natural-gas-fueled processes: ing discussions regarding Iran’s further par- 

| Purofer, HYL, and Midrex. Although at _ ticipation were reported. 
least one Purofer unit was reportedly start- Choghart was reported to have about 300 
ed in 1977, the plant shut down in 1979 million tons of reserves of magnetite “ore” 
perhaps at least partly due to political of unspecified grade and to have been the 
events. Since then, the complex has been major ore producer with output apparently 
periodically reported to be in final construc- more than 2 million tons of “56% Fe2Os in 
tion, undergoing repair of damage by Iraqi 1987.”’4 (Ore grades normally are reported 
forces (especially severe in 1985), or being as percent iron rather than iron oxide.) 
expanded. The only reported production Nearby, the Chadarmalu Mine was various- 
was 250,000 tons of raw steel in 1983. In ly reported to have 350 million tons of 

1987, basic installations apparently consist- proven ore grading 59% iron and 1% phos- 
ed of six electric furnaces, of which at least phorus and more than 2 billion tons of 
one was war damaged and possibly repair- reserves of ore grading more than “56% 
ed; two 400,000-tpy Midrex DRI units (out Fe.O;.’* It was said to be planned for 
of three planned); and at least some part- production of 3 million tpy of ore or at least 
ly completed 250,000-tpy HYL DRI units 1.5 million tpy of concentrates by 1990 for 
(out of four planned). Completion of the feeding the Mubarakeh complex. At Golgo- 
400,000-tpy third unit at Ahwaz, presuma- har, reserves of more than 1 billion tons 
bly the Midrex DRI plant, continued to be were claimed and production was reported 
on the Government’s high-priority-project to be planned at 5 million tpy of ore, re- 
list, according to press reports. sulting in at least 2.4 million tpy of magnet- 

A third major steel complex costing $4.7 ic concentrates containing 70% iron and 
billion was said to be scheduled for comple- 0.016% phosphorus, also for the Mubarakeh 
tion in 1993 at Mubarakeh about 40 kilome-_ iron plant. Development of Golgohar start- 
ters south of Esfahan and 20 kilometers’ ed in the 1960’s with Swedish technical as-
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sistance that continued through 1987 albeit INDUSTRIAL MINERALS 

Cee ae ee ptions; Startup had been asbestos — Although asbestos, as well as 

Lead and Zine.—Many lead-zinc deposits Chromite and magnesite, was known to 
make uD Iran’s significant known reserves occur in ophiolitic rock environments in 

of zinc. A large number were scattered ina Iran and nearby countries, one of the few 
band roughly 200 kilometers wide, extend- pene eee ee00 production 
ing from the Angouran Mine, the largest stated that in ; ons of fiber was 
producer, about 200 kilometers southeast of extracted from 53,000 tons of ore grading | 
Tabriz and 100 kilometers west of Zanjan, 3% to 8% fiber mined south of Birjand. The 
southeasterly 750 kilometers to the Qanat report cited reserves estimated at 50 million — . 
Marvan Mine about 100 kilometers south of tons of dunitic rock grading 5% to 10% | 
Kerman. There were two major concentra- asbestos but prospecting since 1985 indicat- 
tions within this zone: one centered north- ed many times as much tonnage. This may 
west of Esfahan and the other east of Yazd. be the same major deposit identified in a . 
A narrower band of deposits ran northeast 1977 report, about 275 kilometers northwest 
from the Yazd-Bafq center to Mashhad, and of Zahedan, which is the same area. In 1986, | 
other deposits were north and east of Teh- a 50-million-ton reserve of asbestos ore was 
ran. | also reported near Tabas, 230 kilometers a 

A number of mines were obviously active, northwest of Birjand. A 1985 report on Iran | 
based on reports of substantial and increas- showed 55,600 tons of asbestos being mined : 
ing exports of zinc and lead concentrates. during FY’s 1981 and 1982; and a 1987 | | 
Reports also indicated sitework had started report gave production of 2,500 tons of 
and process plant contracts were being asbestos concentrate in 1986. 

_ finalized with two firms from the Federal Cement.—Negotiations for construction | 
Republic of Germany. Lurgi GmbH was of two new cement plants in the northeast 
negotiating for an electrolytic zinc section were reported being finalized by Bojnurd 

and Mannesmann Demag for a lead section (Cement Co. and Khorassan Cement Co. . 
ata proposed $67 million smelting complex ,ip Japanese firms. Each plant was to — 

at Zanjan. which had been planned for a have a capacity of 2,000 tons per day. Total 
is wy of le. i ond coon t eae of 40,000 cement capacity in Iran for 1987 was about 
PY ti nd th t rt t PY te ed for 1980, -16 million tpy according to a Government . 

Othe lone » WIEH Startup targeted tor ’ official. Production was reported elsewhere 
er new smelters, especially a zinc plant ads 

with 14,000- to 24,000-tpy output in the 2 about 12 million tpy. an 
Yaz d-Baf ’ 1 rted as bei Fertilizer Materials:—Plans were report- : 

q area, were also reported as being Sg “yey 

considered or under negotiation od for aig "Teor apatite (a phosphate 
Manganese.—Approximately five open : : 

pit operations were cited as collectively _™mestic consumption by 1990. 
producing 55,000 to 60,000 tons of manga- Strontium.—Reported to be one of the 
nese ore in 1987, at least some of which was /argest such deposits in the world, the 
said to contain about 29% manganese, celestite seam at Nakhjir, about 150 kilome- 

which needed no dressing. Reportedly,some ‘ers southeast of Tehran, has been a major 
production was exported, although statisti- Source of strontium since 1977. It apparent- 
cal data showed only imports. Apparently, y seas eacovered tane mining began) it the 
the most important mines were about 50 ‘ate 8, aS an outcrop in a sedimentary- 
kilometers southwest of Tehran, although a evaporite series m the "D thwestern nan 
major deposit was identified several years e Great va eser asnt-e-Kavir). nhe- 
ago about 30 kilometers south of Qom and serves were cited as 1 million tons at 90% 

another report mentioned mining activity ors. Reportedly, the mine-run output was 
centered in the Yazd area. and sorted to maintain a 90% to 92% 
Titanium.—Titanium mineral deposits SrSO. product. Production was said to be 

were reported found near “Khanoodj” in mane to re tpy over the cen years, 
southern Iran and described as “huge” almost all of it going to the U.S.S.R. 
reserves.* Three million tons of massive il- Sulfur.—With sulfur production from gas 
menite and 20 million tons of mineral sands _ and oil processing claimed to be more than 
had been mapped. 1 million tpy and domestic consumption
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only 200,000 tpy, the Oil Ministry was Shahrud, served the north-central mines, 

searching for foreign markets for the sur- according to reports that also stated that _ 

| plus. Some was exported by the National relatively small (10 to 27 tons) trucks nor- 

Petrochemical Co. Sources of the sulfur mally transported the customarily hand- 

| were reported to be primarily the Khangi- sorted coal from mine to washery and/or 

ran and Bid Bolan gas refineries and the railhead. Tabas appeared to require a 500- 

Razi and Kharg petrochemical plants, with kilometer truck haul to rail lines. | | 

-gome additional production at the Esfahan, Most of the coal reportedly was mined by 

Shiraz, Tabriz, and Tehran oil refineries. the Government’s National Iranian Steel 

Co. and went to Esfahan for coking. This 

oO MINERAL FUELS was said to require adding 10% to 15% 

: high-quality coking coal from Europe and 

Coal.—Production, from a large number Aystralia, imported through the Port of | 

of mines exploiting the substantial coal Bandar-e "Abbas and trucked 350 kilome- 
reserves, apparently again totaled more ers or more to the railhead at Kerman. 

| than 1 million tons. N ormal mine output Expansion of the Esfahan plant and es- 

was hand-selected mineral. About two- pecially other industrial complexes were 

thirds came from the central or Kerman cited as the basis for projecting a severalfold | 

Basin area, 40 to 140 kilometers north- increase in national coal demand by 1990. 

| northwest of Kerman, and one-third from In a related report, a coal-tar refinery was | 

the northern or Elborz Range area, mostly planned at Esfahan to treat 100,000 tpy of 

within 100 kilometers of Shahrud, which is e¢oalresidue. | ee | 

about 300 kilometers east of Tehran. How- Natural Gas.—Iranian natural gas re- | 

: ever, the northern area included mines _ gerves, nearly 500 trillion cubic feet, were 

| extending to more than 100 kilometers second only to those of the Soviet Union. | 

northwest of Tehran, and another group Even with internal consumption, including | 

that were 500 kilometers east of Shahrudin jlfield injection, at 1 trillion cubic feet per | 

| the Kopet Dagh Range east of Mashhad. year and with continued Government ef- 
Other known deposits occur as far west as_ forts to increase usage by major amounts 

south of Tabriz, as well as about 450 kilome- — each year, the reserves afforded Iran a wide 

ters north of Kerman near Tabas in the margin for export. In an effort to diversify 

center cf the Great Deserts. | revenue sources, the National Iran Gas Co. 

The largest mine was reported to be in (NIGC) was considering construction of a 

. the Kerman Basin. It had a nominal output natural gas pipeline to Turkey for eventual 

capacity of 2,000 tons per day; but many of access to the European markets via Greece 

the hundreds of mines were said to have and Italy. Natural gas from Iran would be 

produced less than 100 tons per day. Pro- in direct competition with that from the 

duction was described as primarily from Soviet Union. However, European consum- 

underground hand operations in deposits ers’ interest in diversity of supply may offer 

that generally occurred as a series of highly Iran an advantage. 

folded and faulted seams in the Shemshak Government plans continued to call for 

Formation of the Triassic-Jurassic Age, substantial increases in production and in- 

outcropping in mountainous terrain, dip- ternal use for oilfield pressurizing, power, 

ping more than 20° and less than 1 meter and a variety of heating applications. Distri- 

thick. However, the Tabas deposit reported- bution pipelines were under construction in 

ly dipped less than 20° and was less tectoniz- the north and northwest to supply hundreds 

ed and thicker than others. The Tabas area, of thousands of households and other small 

according to the press, had been explored in consumers as well as industry. Another line 

detail since 1976 and large new operations was being built in the south from Bandar-e 

were planned to start in 1990, to supply the ‘Abbas to Sar Cheshmeh, site of Iran’s 

new Mubarakeh steel complex. However, major copper complex designed to use fuel 

this is difficult to understand since the oil normally. 

design for Mubarakah, as well as for the Completion of the $1 billion Vali Asr gas 

Ahwaz steel complex being rebuilt, called gathering and refining complex at Nar- 

for natural-gas-fueled DRI plants with elec- Kangan on the gulf was imminent at year- 

tric furnaces, rather than coke/coal consu-_ end. Initially annual production was antici- 

ming blast and reverberatory furnaces as at pated at 450 billion cubic feet, from the 

the Esfahan steel complex. Perhapsthe coal Nar Field. It was expected to rise to 1 tril- 

will be used to generate electric power at lion cubic feet when the Kangan Field is 

complexes. brought on-stream. 

A central washery at Zarand served the The Khangiran gas complex in the north- 

Kerman mines. At least one washery, at east was completed in 1984 and designed to
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supply gas to the Neka powerplant and The major oilfields were in southern Iran 
neighboring towns. NIGC invited bids to where the bulk of crude output in 1987 was 
construct two turnkey gas treatment plants obtained from onshore fields. This was be- 

' for sulfur recovery at Khangiran. Expan- cause of war damage to offshore instal- sion of the complex coincided with the lations in the north gulf at Ardeshir, approval of the extension of the gas trunk- Cyrus, and Nowruz and also in the south at line from Sarakhs Gasfield to Rasht for rakhah, oon raand Sassan. Frobaoty less supplying the two Azerbaijan Provinces. an , came Irom olishore, | Petroleum. Exploration —Iran entered mostly from fields in the south gulf. To) into a joint exploration agreement with the increase production in the southern Iranian : 
aaa for ae in ine Caspian Sea. An reds BS p wen was found useful and 

accord was signed in over previously _ . . . disputed boundaries, and it included a pro un ke on r te tion. ae cenite ooanued ha | vision for the use of U.S.S.R. rigs to drill two Jari. Ahwen Gachsaren oie qd Marun 8 a , wells in Iranian waters of the Caspian Sea well as on the Ganaveh mainlan d pum i ng : 
An eos ment with Tile sedime ts. station for Kharg Island, crude continued to | ee ways , . . < Khar | joint drilling company to work in the Cas- be exp ‘and nearby lente ere 'to brane 
pian Sea was also reported. All Persian Gulf shipment points outside the normal range offshore exploration activities were halted of Iraqi warplanes to reduce the vulnerabili- 
th a iin e66 of the war in ty of foreign ocean tankers. The principal | € gull in an transshipment point was the newest, Larak Of the 18 rigs involved in onshore oper- Island termina, south “t Bandare ’ Abbas. | _. ations in Iran at yearend, 2 rigs were Older terminals at Sirri Island and Lavan | assigned to exploration, 7 rigs were engaged Island, respectively, about 100 kilometers - . in development work in the southwest oil- and 200 kilometers closer to Kharg, were 
fields, 2 were on oil well workover assign- also used. The National Iranian Tanker Co. : ments and the remaining 7 were utilized in operated at least 18 tankers in the shuttle gasfields in the Khanigran and N ar-Kangan service, adding $0.50 to $0.60 per barrel to areas. | the cost of its exports of crude oil. Up to 13 

The NIOC announced a new recoverable additional tankers were reportedly used as crude oil reserve estimate of 93 billion floating terminals at the southern ends of barrels, nearly double previous estimates. the shuttle. 
This was apparently in conjunction with or Iran continued to have under consider- 
in response to actions by other OPEC mem- ation several overland pipeline options to bers who similarly raised their reserve fig- supplement or bypass its traditional export ures, reportedly based on new standards ‘Shipping outlets. One option was to supple- and/or new interpretations of data. Howey- Ment the Kharg Island shuttle with slightly er, a decline in natural reservoir pressure ess vulnerable facilities about halfway to and in exploration investment had been Lar ak at Kangan, Taheri, and/or Asaluyeh. | documented, and this would have indicated Saip em S.p.A. (Italy ) . undertook construc- swportfortheearir smaller figure.” tion of «(inch pipeline for the initial 100 Production.—Crude oil production aver- tion on the mainland near har Island aged more than 2.4 million bbl/d in 1987, 7° d Bushehr. Two Iranian firma Usi 7” rebounding from the low 1.6-million-bbl/d 206 “PSpe0r- Jenoub, commenced om. 
levels of September-October of the previous structing a 220-kilometer pipeline from year but still only a fraction of the 6- Bushehr to Taheri, installing 56-inch pipe a done. , Peak revel in eS orens el that was surplus from an aborted project. On y Ww Construction of tank farms and single-buo 2.255 million bbl/d for the first half of the moorings at Taher! were acnteany we nee 
year, 2.369 million bbl/d for the third quar- Republic of Korea’s Daelim Industrial Co. ter, and 2.612 million bbl/d in the final There was also a proposal to use a portion of quarter. Actual production exceeded OPEC the existing IGAT 2 gas pipeline that runs 
quotas by 0.25 million bbl/d in the first half, southerly from about 95 kilometers east of met quotas in the third quarter, and pro- the Gachsaran Oilfield northeast of Gurreh, duced 0.3 million bbl/d under quota in the to within about 50 kilometers north of the 
last quarter. For 1988, the OPEC production Port of Kangan, by converting it to handle 1 quota for Iran was set at 2.369 million million bbl/ d of oil and adding shorter bbl/d. pipelines at each end. However, all such
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proposed supplementary facilities had only _ refinery’s first unit, which will process light 
- limited advantages, because even Larak crude from the Ahwaz-Asmari Field, was 

- was bombed by Iraqi warplanes using aerial anticipated in early 1988. The second unit, 
refueling to extend their striking range. . to process heavy crude from the north 

For better protection of exports, plans for Dezful Field, was not yet scheduled. A | 
a 700-kilometer extension of the Taheri 70,000-bbl/d-capacity refinery was planned 
pipeline southeast to Jask beyond Bandar-e for Taheri , and the Tehran refinery was 

’Abbas on the Gulf of Oman, but no tenders slated for 100,000-bbl/d-capacity expansion. 
were reported by yearend. Initial capacity Mashhad was the possible location of anoth- 
was said to be 500,000 bbl/d. Otherschemes er new refinery, and post war rebuilding of 
studied included: conversion of the idle at least a part of the war-destroyed Adaban 

_IGAT 1 gas pipeline to permit 700,000 bbl/d refinery was not ruled out. These additional 
of oil to be pumped north from Agha Jari refineries and expansion-repair projects 
through the border city of Asfara to the would raise Iran’s refinery capacity to more 
vicinity of Baku in the. U.S.S.R. and finally than 1 million barrels per day early in the 
via a connecting Soviet crude pipeline tothe next decade. : 
Black Sea for export; and construction of.a | Underground tank farms costing $300 

$3.5 billion, 1,900-kilometer, 1-million-bbl/ d million were reportedly planned for refin- 
pipeline from the Khuzestan Oilfields  gries at Arak and Bandar-e Abbas, presum- 

| northwesterly to Turkey and on to the ably for better protection against military 
Mediterranean Sea near the Port of Isken- attack. 

| derun. The U.S.S.R. scheme was apparently Petrochemicals.—Iran imports about $2 

being delayed and the Turkish plan, first billion in petrochemicals yearly; therefore, | 

discussed 2 0 years ago, was reported to be the development of a domestic industry has 
still 1 Serious doubt at y earend. high priority. The National Petrochemical 

Refining.—Six refineries, Bakhtaran, Es- Co. awarded two contracts for the $1.5 

fahan, Lavan, Shiraz, Tabriz, and Tehran bill n petrochemical complex at Arak 
were operational during most of 1987 al- T h _P i Fl al P ded th 
though output may have been as low as 30% nipetroi of Italy was awarded the engl 

we . . field services, and materials con- 
of capacity for some of the installations. bencts fe 60.000 ? ty. 1j i 
Only the Tehran refinery operated at ap- tracts for a 60,000-tpy “capacity, a 240 000. 

| proximately 85% of its 232,000-bbl/d capaci. density polyethylene plant and a 240,000- | 
ty. The 280,000-bbl/d-capacity Esfahan re- Py ethylene unit. Uhde of the Federal 

, finery, which provided one-third of Iran’s Republic of Germany was contracted to 
product needs, was badly damaged in Oc- provide engineering, field services, and ma- 

tober. Because war damage had reduced terials for a 60,000-tpy, high-density poly- 
Iran’s ability to meet the demand for petro- @thylene unit. 
leum products, reliance on imported prod- ., The Iran-Japan Petrochemical Co.'s $4 
ucts had appreciably increased. billion complex at Bandar Khomeini was 

Petroleum products obtained through 85% completed when it suffered about $500 

purchases on the spot market and through million in Iraqi war damages in 1985. At 
crude processing deals were estimated at that time Japanese technicians withdrew 
400,000 bbl/d in 1987. This figure represents from the site until the cessation of hostili- 
about 60% of Iran’s petroleum product con-_ ties. The complex sustained further damage 

sumption requirements. Not all of the im- during two air attacks in August 1987. The 
ported products may have been directly damage was reported to be extensive and 
utilized. Stockpiling to assure an uninter- may result in abandonment of the project. 
rupted supply may have been at least a A third petrochemical complex was ap- 
partial objective because shortages and ra- proved in early 1987 for a site near Esfahan; 
tioning of petroleurn products seriously dis- however, by midyear the site location for 
rupted the economy. the $1.5 billion installation was transferred | 

Product availability should improve when to Tabriz and construction started in De- 
the $1.5 million Bandar-e ’Abbas 220,000- cember. The complex’s annual capacities 
bbl/d-capacity refinery (already under con-_ were planned at 100,000 tons of high-density 

- tract to a joint venture of Snamprogetti polyethylene, 40,000 tons of styrene, 60,000 

S.p.A. and Chiyoda Chemical Engineering tons of polystyrene, 14,000 tons of SB latex, 
and Construction Co.) and the first of two and 36,000 tons of polyols. Feedstock was 
135,000-bbI/d refinery units at Arak are not defined, but originally it was to be 

operational. Contract award for the Arak naphtha from the Esfahan refinery. A simi-
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lar-size facility was also being considered and the U.S.S.R.) were intermittently 
for either Esfahan or Bandar-e ’Abbas, involved in exploration. Many occurrences | 

where smaller plants were being built. An- were found from the northwest to the north- 
| other small one was under construction at east in the Elburz Mountains and exten- 

Shiraz. sions, and from the northwest to the south- 
The existing urea plant at Shiraz, started west in the Zagros Mountains, as well as in 

up in 1986, was to be increased in capacity the central desert near Saghand. Several 
from 500,000 tpy to 800,000 tpy. ==. ~__ deposits were said to have beet test-mined, 

Uranium.—During the year, the press but apparently none were considered appro- 
variously reported about 5,000 tons of urani- priate for commercial operations. In more 
um or uranium deposits situated mostly in recent years, Iranian geological agencies 

naz Province. aoe may be referring to alone were active in continuing the search. 
e same deposi at reports in _ | 

described as containing more than 5,000 1Physical scientist, Division of International Minerals. 
tons of uranium in vein-type mineralization _?Values are as quoted by sources of information, unless 
associated with lead-zinc-iron minerals near ee Re eee en ene eee Tanne ive rate of 
Saghand, 125 kilometers northeast of Yazd. Ris71.460—US$1.00, the “Principal Rate/Period Average’ 
In 1986, a similar 5,000-ton deposit of high- Charities of the Internatiom’| Monctary Fund. The “prin- 
grade ore near Saghand was.reported under cipal rate’ is the “official rate” and was Ris65.622— 

foned’a uranium discovery of 3000 tons | Tewweianetectse Ta teeta / Cy : ra such as apou = - ( exporters 0: nono 

made near Saghand in 1981. Uranium ex- ‘commodities. "Free Market” rates were reported to range | ae from Rls800=US$1.00 to Rls1,000=US$1.00. - 
ploration in Iran started more than 30 years "International Petroloas Encyclopedia 1988. 
ago even before French assistance was first  {Smith, T. D. Iran. Min. Annu. Rev. 1988, June 1988. _ 

provided in the late 1960’s. Afterward, other oye cited in footnote t 
foreign groups (including the United States | |



The Mineral Industry of Iraq 

| | By George A. Morgan? | 

In 1987, Iraq’s capability to export crude Exploration by the Geological Survey and 
| petroleum, the country’s main source of Mineral Investigations Department has re- 

revenue, was put to a severe test asthe war sulted in the discovery of an estimated 210 
with Iran widened. Crude petroleum prices million tons of kaolin and additional re- 
increased, and export sales were estimated sources of bentonite and limestone. 

to be $11 billion? compared with $7.5 billion | § Iraq rescheduled $500 million in loan | 
in 1986. Petroleum exports accounted for payments due European creditors. Pay- 
more than 95% of total exports and about ments were deferred for 3 years, and the 
60% of the gross national product. Austeri- Rafidain Bank of Iraq had only to pay a 
ty programs, cuts in the expatriate labor negotiation fee plus 1% per year in interest _ 
force, reduced imports, and debt reschedul- and service charges. 7 
ing helped stabilize the overall economy. | 

PRODUCTION AND TRADE 

India continued to increase Iraqi crude oil while Saudi Arabia supplied 125,000 bbl/d 
purchases, estimated to reach 26 million from the Khafji Field and 60,000 bbl/d of 

barrels in the year ending March 1988. light crude. 
India accepted payment in crude petroleum A 5-year trade agreement was signed 
for services performed on operations and between the United States and Iraq, extend- | 
maintenance contracts in other industries, able automatically for additional 5-year 
such as with various cement companies. terms. U.S. exports to Iraq have been pri- 

Shipments of crude petroleum by Saudi marily foodstuffs; the agreement also facili- 
Arabia and Kuwait on behalf of Iraq were tates the sale of electronics equipment and 
maintained and were to continue in 1988, machinery. U.S. exports to Iraq were esti- 
with repayment to be made in kind at the mated at $700 million compared with $528 
end of the war. Kuwait supplied 125,000 million in 1986. U.S. imports from Iraq were 
barrels per day (bbl/d) from the Khafji Field about $500 million. 

459
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Table 1.—Iraq: Production of mineral commodities! : | 

| Commodity? 7 — 1983 1984. 1985 1986 «19878 

INDUSTRIALMINERALS OO 
Cement, hydraulic® ______ thousand metric tons__ 5,600 8,000 8,000 = 8,000 10,000 
Gypsum® _ ---_---------~----~----do___- “- 170 300 300 _ 300 350 . 
Nitrogen: - : ot. 

N content of ammonia ~---~-~--.+.do____- , 80 . 80 . 60 Cs a Se ee 
N content of urea _-_-______.~___-___do____ ; oe . . 

Phosphate rock®_. = > 5 2 dol. 31,199 - 1,000 1,000  —-1,060 1,000 
Salt®___ dow 80 80 70 70 70 

. Sulfur, elemental:® SO me : / . . . 
Native, Frasch __-§-. ________=___ido___= 300-. «500 - . 500 600 620 
Byproduct_____---_+___________do____. 40 _ 70 70 200 250 

Total _-_-______.-_.1________do--__ =~ 340 570 570 800 870 
MINERAL FUELS AND RELATED MATERIALS ___. gs 

Gas, natural:° . . . oe ee . 
Gross___._____.__. million cubic feet__ 400,000 400,000 450,000 450,000 500,000 
Marketed* __________=________do____ 60,000 60,000 - 80,000 80,000 100,000 | : 

Natural gas liquids:° : . | 
Natural gasoline. _ _ thousand 42-gallon barrels_ _ , . 400 400 400 — 400 _ 400 
Propane and butane_______________do____ 1,000: ~ 1,000 1,000 1,000 1,000 

Petroleum: 7 oe . , - 
Crude __________________2____do____ 400,000 437,800 520,900 617,000. 765,000 
Refinery products®._________._____do____ 100,000 110,000 = 110,000 ~~: 110,000 110,000 

(Estimated. PPreliminary.. / Oo _ 
Includes data available through May 11, 1988. — 

2In addition to the commodities listed, lime and a variety of crude construction materials (clays, sand and gravel, and 
stone) are also produced, but output is not reported, and available information is inadequate to make reliable estimates of 
output levels. | | o 

3Reported figure. | . 
“Includes reinjected, if any. . _ . 

| COMMODITY REVIEW | a 

- METALS Mineral Investigations Department. _ 
| Iraq’s j d 1 plant Kh i Sulfur.—Exports were nearly 500,000 | 

raqs iron and stee _ pan at or a' tons, valued at about $50 million. Trial 
Zubair, one of the first in the region to use production commenced at a new, $55 mil- 

. . 
3 

modern direct-reduction technology, has re- lion sulfur-recovery plant at Mishragq. Feed 
mained inoperative since September 1980 material to the plant was cake and foam 
owing to the war with Iran. The plant had from waste piles accumulated over a 15- 
two direct-reduction furnaces that would ~ ear period. Throughput was 600 tons ver 
use imported iron. ore. Steel output was vn e th a nocover Pee te of about 9 dep 
based on an 80% sponge iron and 20% steel A y 1 duction y was expected to be 

scrap feed to four electric arc furnaces. 1 55000 pone , ¢ sulfur and 60 000 tons of 
apacity was about 400,000 tons per year. eae . , . 
pacny pery' sulfuric acid. Sulfur in solid form was 

INDUSTRIAL MINERALS exported on short-term contracts to Ban- 
gladesh, Bulgaria, China, Egypt, Indonesia, 

Cement.—The Iraq State Cement Enter- Italy, Lebanon, Saudi Arabia, and Tunisia. 
| prise concluded an agreement to supply Consumption at the Akashat phosphate fer- 

Kuwait with most of its white cement re-  tilizer complex has been as high as 500,000 
quirements. Contracts for sales of white tons per year. Sulfur reserves were 515 

cement and portland cement also were sign- million tons. 
ed with Jordan and Egypt. Reportedly, 
about 6.5 million tons of the 10 million tons MINERAL FUELS 
produced annually were exported. 

Phosphate.—Phosphate resources esti- Natural Gas.—Most natural gas produced 
mated at 2.5 billion tons were discovered at was associated with crude petroleum. Natu- 
Marbat, near Akashat in northwestern ral gas utilization amounted to 65%, follow- 

Iraq. Total resources for the country were ing a series of development projects, one of 

estimated at 7.5 billion tons, including those which included the export of 300 million 

at Akashat and at an unidentified deposit. cubic feet per day to Kuwait. 
Discovery was by the Geological Survey and The Government was interested in a
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number of schemes for the underground __ A second crude oil pipeline across Turkey 
storage of gas and liquefied petroleum gas was commissioned July 27, and had a ca- 
(LPG), such as in salt cavities, rock caverns, pacity of 500,000 bbl/d, bringing total ex- 
and aquifers, on the basis of economic, ports through Turkey to about 1.5 million 

environmental, strategic, and security rea- bbl/d. Total petroleum exports at midyear 
sons. A French company completed phase 1 were 2 million bbl/d, including 500,000 

of a plan to store up to 5 billion cubic meters pate Reare eat yaa pene fran Sau. 
O in aquifers in the Ratawi structure. 1 Arabia -1) pipeline. Completion of 
Dry gas would be reinjected to recover the the second pipeline across Turkey included 
LPG. Gas was being stored in the north of construction of five pumping stations, five 
the country, and a plan for storage of 1 850,000-barrel storage tanks at Yumurtalik 
billion cubic meters of LPG in salt caverns and six 400,000-barrel storage tanks at 
near Kirkuk was completed. A pilot plant Kirkuk. Construction of a second line across 

was also started in northern Iraq for storage saudi Arabia wou’ ne ers ae te 
| of propane and butane. € prewar level of 0.4 million DbI/d and 

Domestic consumption of butane was Was scheduled for completion by September 

732,773 tons in 1986, the latest year avail- 1989. _ | | 

cl, compared wih S000 oe ea ee "Oia clan when the war with Iran commenced. The a, Cine 
butane replaced kerosene for household refining n aster wes Techtoor eet of ee 

nsumption. : 7 

. » Petroleur.—Production. — Production USSR. whieh proposed degassing and 
was 2,095,800 bbl/d, and confirmed oil re-- PUMping stations, and pipelines. initial out- 
serves were 72 billion barrels with an addi- Put from the field would be 200,000 bbl/d; 
tional 40 billion barrels inferred. The Gov- ater additions to capacity would increase — 
ernment confirmed the existence of four this to 600,000 bbl/d. oe 
new oilfields, including the Saddam Field Sonsorums from France, Italy Japan 
between Tikrit and Kirkuk, and the Him- 2nd the Republic of Korea won contracts for 
reen Field near the border withIran. —S——Construction of the IPSA-2, an 800-kilo- 

The General Oil Pipelines Agency of the meter ein Total ih. oh an SA? to be 
Ministry of Oil was involved in the planning me sai a to the contractors as cru de ve trole. 

and construction of pipelines to major um at the rate of 100,000 bbl/ d The romain. : towns in the country. Included in the proj- ing 10% of the cost was a cash advance 

ects was construction of a gas pipeline from Total construction time was estimated at 2 
the northern dry gasfields to the south. ears from commencement of work in De- The first stage was due for completion in Y ember 1987 
mid-1988 by _Tsvetmetpormexport of the Refining. To tal refining capacity from 

ae “inch pipeline betwen 1 Noa. seven refineries in 1987 was $18,500 bbl/d, 
. , and catalytic reforming capacity was 43,500 
iya and Baghdad. bbl/d : 

: An earlier proposal for a 70,000-bbl/d A 250 000-ton-per-year lubricant plant 

pipeline from northern Iraq to the Batman was inaugurated at Baiji, northwest of 
refinery in Turkey was upgraded to 300,000 Baghdad. Out put was mainly for export: 
bbl/d. The line would extend from Kirkuk with ab out 50,000 tons used locally ? 
across about 400 kilometers of difficult ter- , a“ 

vetroheumn anes oun or 0 bein? trocked ‘te physical scientist, Division of snternational Minera’s 
r Ww rr y 1 r ere necessary, values have n converted irom 

the Batman refinery at the rate of 25,000 [749), S7as gD) te US. dollars at the rate of 
bbl/d.





The Mi t: ineral Industry of 
Ireland 

| By Richard H. Singleton! 

| : Ireland continued to be a significant pro- try, followed by crude steel, 30%, and zinc 
ducer and exporter of alumina and of lead concentrate, 15%. Minerals for the con- 
and zinc concentrates. Mined peat and ex-_ struction industry accounted for about 80% 
tracted offshore natural gas, Ireland’s larg- of the value of industrial minerals and, of 
est and second largest mineral commodi-_ this, cement and aggregates each accounted 
ties, respectively, accounted for 27% of for about one-third. 
domestic energy consumption and 38% of The Irish economy showed several strong | 
the country’s electrical power production. features after many years of slow growth. 
The remainder of domestic energy require- The real GNP increased 4% more than that 
ments were supplied by imported oil and of 1986 to $26 billion caused largely by 
coal, in order of value. Output of alumina, strong exports, which increased 20% more 
peat, and steel increased while production than that of 1986 to $16 billion. The trade 
of aggregates and lime decreased. Activity balance reached a record-high surplus of $2 
in minerals exploration for offshore oil as billion. The current balance of payments 
well as onshore metallic ores and industrial moved into surplus for the first time since 
minerals increased. 1967, and inflation increased 3%, the lowest 

It was estimated that the minerals indus- percentage rise in 20 years. Unemployment, 
try accounted for approximately 5% of Ire- however, remained high at about 19%. Gov- 
land’s gross national product (GNP). An ernment expenditure reductions, applied to 
approximate breakdown by value of the $1.5 reduce continuing high public sector bor- 
billion? minerals industry is mineral fuels, rowing, restricted construction activity by 

60%; metals mining and refining, 25%; and about 6% below that of 1986, which in turn 
industrial minerals, 15%. Peat accounted decreased domestic demand for steel and 

| for about 70% of mineral fuels production industrial minerals. The appreciating Irish 
with the balance being nearly all offshore pound against the U.S. dollar reduced earn- 
natural gas. Alumina production comprised ings from exported mineral products 
about 50% of the value of the metalsindus- denominated in US. dollars. 

PRODUCTION 

Peat mining, Ireland’s largest industry, put from the scrap-fed steel miniplant, Ire- 
increased for the third consecutive year land’s only producer, continued to increase 
reaching early 1980’s levels but remained as it had throughout the 1980's. Production 
much below the 1984 peak. Alumina pro- of aggregate materials and lime decreased 
duction, the country’s third largest indus- as a result of decreased construction activi- 
try, also increased significantly as the alu- ty. 
mina plant reached full capacity. Steel out- 

463 ;



| 464 | MINERALS YEARBOOK, 1987 

Table 1.—Ireland: Production of mineral commodities! | 
(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986 1987” TT 

METALS 
BO . Alumina_________..___ _ thousand tons__ 66 653 - 555 686 - 798 tron and steel: Steel, crude_ _ _ — ~--~-~-do____ 141 166 — 208 208 220 . 

Mine output, Pb content _--_________-_ 33,600 87,200 34,600 36,400 ~—==—88,800 Metal, refined, secondary _.__________ 8,000 9,100 9,000 10,200 9,600 Silver, mine output, Ag content ; . ’ 
thousand troy ounces__ 319 279 276 . 262 281 . Zinc, mine output, Zn content ~~ _____ 185,900 © 205,900 © 191,600 181,700 —s_ 177,000 

INDUSTRIAL MINERALS? . - , 
Barite _________.______ thousand tons__ 199 220 214 128 70 Cement, hydraulic__..___________do.___ 1,486 1,377 1,457 1,398 1,448 Gypsum ____~____-___________do._._.-—ss 352 325 304 289° 284 Lime _____-.~ ~~~ 50,000 67,900 84,800 | 87,600 77,000 Magnesia* ® ____________ thousand tons_._ 465 15 15 T65 70 Nitrogen: N content of ammonia ______do____ 294 371 838 855 “360 Sand and gravel®__-____§_________do_____ 6,500 6,714 6,749 | 6,550 5,564 Stone and other quarry products: 

; Limestone -_____ do, *11,000 10,598 9,337 - 7,865 6,970 Other? @__ = do ©3000 2,665 2411 2,041 1958 
MINERAL FUELS AND RELATED MATERIALS a 
Coal: Anthracite and bituminous______do____ 75: 70 -- 6F 54 45 Gas, natural: Marketed___-— million cubic feet__- _- 77,500 82,200 85,200 59,300 58,900 eat: oo . Don, oe 

For agricultural use__- —_ thousand tons__ “95 96 96 OT 81 
. For fuel use: . 7 . Sod peat?___§_____________do.___ “1,650 1,643 1,107 — 1,185 363 Milled peat®____ == ~do____ £5,000 6,291 1,521 3,864 5,309 

“Total ~____ —~----~-~~_do____ *6,650 7,934 — 2,628 . 6,049  -§,672 Peat briquets _____________do____ — "400 410 486 473 499 
en Petroleum refinery products: co mo 

Gasoline, motor 
thousand 42-gallon barrels__ 2,669 2,610 2,694 2,762 2,528 . . Distillate fuel oil. ..222222_2____do____ 2,812 | 3,120 . 3,255 3,788 3,945 Residual fuel oil _ $$... _____do____ 2,828 2,886 3,166 3,744 3,556 Liquefied petroleum gas ___._____do____ 209 162 186 _ 802 - 255 Raphtha. — ~~ ~-~----------do--_- 45 99 - 126 378 ~ 387 Refinery fuel and losses__________do____ 276 659 | T3865 - 685 890 

Total _--_--__. dol 8,839 9,586 9,792 11,659 1,061 . 

*Estimated. Preliminary. ‘Revised. 
’Table includes data available through Aug. 31, 1988. 
"Ireland also produces significant quantities of synthetic diamond and is the major overseas supplier of this material to . the United States; however, output is not reported, and available information is inadequate to make reliable estimates of output leve 
SBased on exports. 
*Reported figure. 
5Excludes output by local authorities and road contractors. 
®Includes clays for cement production, fire clay, granite, marble, rock sand, silica rock, and slate. "Includes production by farmers and by Bord Na Mona. . 
*Includes milled peat used for briquet production. 

TRADE a 

The positive trade balance for merchan- was ores and metals including essentially 
dise tripled to a record $2 billion as exports all of the alumina and zinc, lead and silver 
increased more than imports. Exports to the concentrates, in order of value, and 80% of 
United States increased 40% to $1.1 billion; the steel. About the same amount of steel 
however, U.S. exports to Ireland increased was imported, but in different shapes than 
even more and the negative trade balance those that were exported. About 25% of with the United States increased to $1.2 industrial minerals production was export- 
billion. U.S. exports of coal to Ireland, ed, notably all of the magnesia and minor 
valued at $63 million, supplied about 50% of amounts of cement, ammonia, and gypsum, 
the country’s coal requirements. in order of exported value. No natural gas 
Approximately 30% of Ireland’s minerals and only about 4% of peat production was 

production was exported; of this, about 80% exported.
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Table 2.—Ireland: Exports of mineral commodities' 
(Metric tons unless otherwise specified) ; . 

ee en a SS A 

Destinations, 1986 

Commodity . 1985 1986 | : - 
| United Other (principal) 

ee 
: 

Alkali and alkaline-earth metals: . 
Alkali metals ____.___------~- _- 21 _. All to United Kingdom. 
Alkaline-earth metals... ~~ a 1 -- Do. 

Aluminum: 
Oxides and hydroxides _____~-~-~ 571,986 | 669,362 75 United Kingdom 262,971; Norwa 

. . 135,108; West Germany 131,208. 
Metal including alloys: 

Scrap _._-------------- 5,190 8,093 United Kingdom 4,245; West Ger- 
many 1,384; Japan 632. 

. Unwrought. ___..---_---- 585 1,478 4 United Kingdom 1,309; Belgium- 
. Luxembourg 75; Netherlands 74. 

Semimanufactures __.-_._- - 2,483 2,070 28 United Kingdom 1,194; France 183; 
. West Germany 125. 

Arsenic: Oxides and acids_ __.___~-~~- a) _- . 

Beryllium: Metal including alloys, all . 
forms __._--------~---~---- -- ) -- All to United Kingdom. 

Chromium: 
Oxides and hydroxides _-_---~-- — 20 _- Do. 
Metal including alloys, all forms ~~~ ?). ® _. All to Denmark. 

Cobalt: Metal including alloys, all forms — 32 73 41 Be 20; United 
. om 10. 

Columbium and tantalum: Metal includ- : ee 

ons alloys, all forms, tantalum —--— ~~ 1 3 _— All to United Kingdom. — — 

pper: . oo a | 

Matte and speiss including cement . 
COPPEN 8 aoe TTT -- 17 _. All to Netherlands. . 

Oxides and hydroxides _._---~-- | _- 5 _. All to United Kingdom. 

Sulfate. ____.--~--~--+----- 27 24 - Do. 

Ash and residue containing copper — — 404 172 _. All to Belgium-Luxembourg. 
Metal including alloys: 

Scrap _..__--------~--+-- 6,928 6,312 -- BR SON 2,905; United — 
. . ingdom 1,016; Netherlands 1,008. 

Unwrought_—..---_------ 1,062 - 825 8 Netherlands 295; West Germany 280; . 7 
- United Kingdom 123. 

Semimanufactures — __————~- 1,518 1,862 493 United Kingdom 668; Netherlands . 

Gold: . 
Waste and sweepings 

~~ value, thousands. — $1,035 $991 _— United Kingdom $704; West Ger- 
oO . many $287. 

Metal including alloys, unwrought 
= and partly wrought __-—.do___~ $1,091 $1 _. All to United Kingdom. 

Iron and steel: Metal: _ — 
Scrap__-____------------- 50,045 40,751 11 United Kingdom 36,520; West Ger- 

many 1,822; Belgium-Luxembourg 

Pig iron, cast iron, related mate- 
rials ~_--_-_____.~-_----~- 60 81 -- United Kingdom 59; Switzerland 10; 

| West Germany 5. 

Ferroalloys: - . . 
Ferrochromium ____————--—-— _- *) _. All to United Kingdom. 
Ferromanganese — — —————-~—- 110 29 _. All to Belgium-Luxembourg. 

Ferromolybdenum — ~~ ~~ ~~~ - -- 2 _— All to United Kingdom. oO 

Silicon metal. _______----- 1 7 _. _ United Kingdom 6; Libya 1. 

Unspecified __-_--------- 4 __ 
Steel, primary forms_ —— ~~ ——~—-—~- 183 20 .- _ United Kingdom 18; Netherlands 1; 

Sweden 1. 

Semimanufactures: 
Bars, rods, angles, shapes, sec- 

tions _.______-_----~~-- 170,828 179,847 14. = United Kingdom 57,858; West Ger- 
oo many 40,937; Netherlands 34,073. 

Universals, plates, sheets — — — —— 8,907 5,280 () United Kingdom 5,124; West Ger- 
many 109; Netherlands 23. 

Hoop and strip_ __—--_.---- TTT 579 -- United Kingdom 470; Italy 68; West 
Germany 41. 

Rails and accessories _ _ — _ ~~ ~~ 478 228 _— United Kingdom 208; Netherlands 

Wire__________---~----- 1,149 1,187 3 United Kingdom 1,118; France 31; 
y 29. 

Tubes, pipes, fittings _ ____~-- 4771 3,957 53 United King dom 3,528; West Ger- 
many 273. 

Castings and forgings, rough _ — — 197 207 1 Papua New Guinea 138; United King- 
dom 58; Egypt 7. 

See footnotes at end of table.
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Table 2.—Ireland: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) . 

—-—— 
a STS S yas SSS is ste ss i ts 

Destinations, 1986 
| Commodi 1985: 1986 . | | | uy Qnited Other (principal) 

SS LL La Sa a aa SSSA ys ES SENSES 

METALS —Continued | 

Lead: , : 
Ore and concentrate___________ 62,622 60,400 -__ France lo, 00, West Germany 13,560; 

Ash and residue containinglead__._ —=_199 58 __ India 37; United Kingdom 21. : | 
Metal including alloys: - 

Scrap --_-__~~--_______ 4,085 2,062 ~~  Belgium-Luxembourg 1,272; Nether- 
lands 398; United Kingdom 300. 

~ Unwrought___-_~__~_______ 132 14 ~~ United Kingdom 13. 
Semimanufactures _________ (4,235 5,303 -- United King dom 5,080; Malaysia 121; 

. . . / ingapore 114. 
Lithium: Metal including alloys, all forms © / _- ?) -— All to United Kingdom. 

. Magnesium: Metal including alloys: 
p_-------~-~--~~ Le 7 10 ~~ All to West Germany. 

Unwrought _-_ ~~. ______ ~- 4 -— til to United Kingdom. 
Semimanufactures________.___ 18 4 -- United Kingdom 3; Singapore 1. 

Manganese: Oxides ~-- eee 2 46 -~ All to United Kingdom. 
Molybe enum: . 

and concentrate.._________ 1 _- 
Metal including alloys: 

Unwrought_ ~~~ = 3 — Do. 
Semimanufactures _________ ?) (?) -- Do. 

Nickel: . 
. Matte and speiss __.___________ 1 a a 

Metal including alloys: 
Scrap _-__~~ ~__________ 151 161 16 United Kingdom 115; West Germany 

Unwrought.__-.-.-_-.-.._.___ 36 35 4 United Kingdom 30; Brazil 1. 
Semimanufactures ___ _______ 216 244 -- Switzerland 82; West Germany 71; 

. France 44. 
Platinum-group metals: 

Waste and sweepings 
. value, thousands_ _ $1 $14 _— Italy $8; United Kingdom $6. 

Metals including alloys, unwrought ; 
and partly wrought 

troy ounces. _ 13,311 19,741 __ United Kingdom 19,709; West Ger- 
. many 32. . 

Silver: . 
Waste and sweepings oo 

. value, thousands_ > $712 $1,022 $15 West German y $517; United King- 
om . 

Metal including alloys, unwrought 
and partly wrought 

Tin thousand troy ounces_ _ 36 3,215 -— Mainly to United Kingdom. 

Oxides _________-_..______ -- 795 _— All to United Kingdom. 
Metal including alloys: 

Scrap _.- ~~~ 1,366 1,416 _. United Kingdom 1216; Belgium. 
Luxembourg 104; Netherlands 20. 

Unwrought_ ~~. _~_______ 11 64 -- Belgium-Luxembourg 63. 
Semimanufactures __________ 108 117 — United Kingdom 111; Switzerland 5. 

Titanium: 
Oxides ________~~_~__--___ _- 7 -— United Kingdom 5; West Germany 2. 
Metal including alloys, semimanu- 

factures ~~. ~_~____ 45 12 _~. Netherlands 9; United Kingdom 3. 
Tungsten: Metal including alloys: 

nwrought ___. $$$ ________ _- 3 _— _ All to United Kingdom. 
Fin anufactures — ———-—-—--—- 1 1 _- Mainly to United Kingdom. 

c: 
Ore and concentrate__________ _ 370,754 368,974 _- Belgium-Luxembourg 125,871; Italy 

114,126; France 44,099. 
Oxides _._- ~~~ _~__ 34 88 9 West Germany 41; United Kingdom 

24; Netherlands 13. 
Ash and residue containing zinc _ _ _ _ 114 142 — All to West Germany. 
Metal including alloys: 

Scrap _._-__~_~___________ 309 168 _— Spain 84; United Kingdom 84. 
Unwrought____§_-§_~________ 56 123 — United Kingdom 118; Netherlands 5. 
Semimanufactures _________ 91 90 43 United Kingdom 30; Italy 8. 

Zirconium: Metal including alloys, semi- 
manufactures _______________ (?) _— 

On Skid d hydroxid 1 46 United Kingdom 40; Spain 5 es and hydroxides _________ _- ni om 40; Spain 5. 
Ashes and residues_ __________ _ 55 -- 

See footnotes at end of table.
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, Table 2.—Ireland: Exports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) — 

. Destinations, 1986 . 

Commodit 1985 1986 : ~ ~ 
. y So , United _ Other (principal) _ 

_ INDUSTRIAL MINERALS 

Abrasives, n.e.8.: . . . 

Natural: Corundum, emery, pumice, . a a . 
ete ____.____---~~------- 23 11 _. All to United Kingdom. 7 

Artificial: 
Corundum ____~~___-_--~-~- _- 1 _.  AlltoChile. . 
Silicon carbide_ —___—---- --— 281 3 _. All to France. 

Dust and powder of precious and semi- . 
precious stones including diamond __ . 

kilograms. _ 6,531 19,982 15,970 Japan 1,727; West Germany 843. 
Grinding and polishing wheels and 7 

stones ________--_----~--~- 56 72 17 United Kingdom 42; Sinapore 6. 
Asbestos, crude _____.___---~--- 151 179 _- All to United Kingdom. 
Barite and witherite___..._____--~- 198,933 121,585 11,550 United Kingdom 33,305; Kuwait | 

. . 21,250; Norway 16,900. 
Boron materials: Elemental __ ~~ — ~~~ _- 2 _. _ All to United Kingdom. 
Bromine _~—__.___.~.--------- 1 (?) -- Do. 
Cement.._________---------~-- 259,315 254,898 —_ United Kingdom 148,867; Norway 

. 105,279; Netherlands 40. 

Clays, crude: . | 
_ Bentonite ___._____-------- 483 102 -- United King dom 20; Italy 2; unspeci- 

i Lo 

Kaolin __._____~--_.~--_----+- _- 1 ° _. All to Switzerland. 
Unspecified ______-_-----~---- 57 46 — United Kingdom 43; Sweden 3. 

Diamond: Industrial stones . 

oe , value, thousands_ — $392 = a 
Feldeper, fluorspar, related materials —_ -- 72 _~.  Allto United Kingdom. — 
Fertilizer materials: 

Crude, nes _. ______-_-_----- 2,735 2,428 -- Do. : 

Manufactured: ; 
Ammonia_____~_.~------- 115,813 100,992 _. _ Spain 41,334; United Kingdom 

. 35,686; Belgium-Luxembourg . 

Nitrogenous __..____--~-~- 86,119 97,284 _. United Kingdom 53,141; West Ger- 
many 24,701; Netherlands 10,766. 

Phosphatic ___.______----~- 780 10 . _. All to United Kingdom. 
Potassic. __..___-_------ _- 2,419 _- iingdom S18. 1,501; United 

om 918. 

Unspecified and mixed_ _ — — — —_ 55,472 57,969 | _. United Kingdom 57,929; France 20; . 
Netherlands 19. 

Graphite, natural ______.-_----- -— | 19 _. _ All to United Kingdom. 
Gypsum and plaster ________-----' 62,623 56,196 5 United Kingdom 56,186; Netherlands 

es 4, 

Iodine __._______-_-~------- 16 15 ~— France 8; United Kingdom 5; Den- 
mark 2. 

Lime __.______._------~--~-- 5,101 - 6,884 _. United Kingdom 6,864; Denmark 20. 

Magnesium compounds: 
agnesite, crude________—---- 10 —_ / 

Oxides and hydroxides ____~__~—- 3,591 1,200 _. _ United Kingdom 1,120; West Ger- 
many 79; Japan 1. 

Mica: Crude including splittings and 
waste _.________~--------- 6 _— 

Phosphates, crude _____.-------~- - 419 992 _. All to United Kingdom. 
Phosphorus, elemental __——-~.---~—- -- 1 _- Do. 

Pigments, mineral: Iron oxides and a 

ydroxides, processed___ ___—---- -- 21 -- West Germany 12; United Kingdom 
; ; Italy 3. 

Precious and semiprecious stones other 
than diamond: 
Natural ____~— value, thousands_ — $94 $199 _- Switzerland $118; West Germany $51; 

Greece $30. 
Synthetic __________-~do__~~ $92 $4 _. United Kingdom $3. 

Salt and brine__ ____-_-------~-- 973 1,556 _. _ All to United Kingdom. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured __—~~—--~------- 106 _- 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _— ~~ - 1,169 1,396 43 United Kingdom 1,110; Netherlands 

Worked ________-------- 8,303 4,287 1,583 United Kingdom 1,816; Australia 393. 
Gravel and crushed rock _——_~~_~- 463,747 388,510 _. United Kingdom 288,581; West Ger- 

many $9,869; Netherlands 42. 
Limestone other than dimension _ __ 98 103 _. All to United Kingdom, 
Quartz and quartzite. _______--- 138 926 (7) United Kingdom 885; Netherlands 

38; Switzerland 2. 

Sand other than metal-bearing -__~—-—_ 2,905 1,574 1 United Kingdom 1,573. 

See footnotes at end of table.
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Table 2.—Ireland: Exports of mineral commodities! —Continued 
/ (Metric tons unless otherwise specified) 

oe : Destinations, 1986 
. . Commodity © — _ 1985 1986 : ” 

oo y . Gaited Other (principal) 

INDUSTRIAL MINERALS —Continued — . | 

| Sulfur: Sulfuric acid__-_-_-_-____ 488 — 505 _. All to United Kingdom. dale, steatite, soapstone, pyrophyllite __ 1 184 _— Do. oe , er: a 
Crude__ ~~~ 111 277 ~- United Kingdom 274; Israel 2. . Slag and dross, not metal-bearing _ _ _ . 370 779 -- All to United Kingdom. 
MINERAL FUELS AND RELATED OO 

Asphalt and bitumen, natural _______ 17 19 -- . Do — | Carbon black _.-_-.~~_________ 530 549 7 Netherlands 582; Denmark 5. 

Anthracite... 6,699 1,548 -. All to United Kingdom. | Bitumin ous ding briquets ~~ 777 9,088 10,827 -~ Do. co ignite includi riquets ~______ a . . Coke and semicoke______________ 22 _ . . Gas, manufactured______________ 217 36 NA NA. . Gas, natural: Gaseous . 
oe . million cubic feet. _ 1 1 __ Mainly to United Kingdom. Peat including briquets and litter_.... 239,877 243,658 76 | United Kingdom 210,444; France . 20,030; Egypt 5,555. Petroleum: . " . . . 

Crude____ ___ _42-gallon barrels__ 755,742 _- 
_ Refinery products: _ a —_ Liquefied petroleum gas 7 . - . 

| do. _ —— 86,884 101,361 -- All to United Kingdom. Gasoline ______.__do____ 106,055 475,966 -- Netherlande 243,908; United King- a a . om 231,999. 
Mineral jelly and wax __do____ 1,283 999 ~~ Netherlands 693; Australia 102. Kerosene and jet fuel. __do____ 93 20,499 -- United Kingdom 20,390. _ ; Distillate fuel oi] _._._do____ 6T CC 306,710 —~. Netherlands 158,570; France 143,918. . Lubricants _____.__.do____ 13,538 24,087 56 United Kingdom 21,826; Netherlands 7 658; France 518. 
Residual fuel oil. _. ___do____ 3,234,576 3,979,370 -- United Kingdom 3,281,269; Belgium- 

Luxembourg 407,492; Netherlands 
. . 143,936. 

_ Bitumen and other residues 
| do ___ ~ 1,145 5,812 -- All to United Kingdom. Bituminous mixtures___do-_ __ 285 509 -- Do. - 

- NA Not available. | 
Table prepared by Jozef Plachy. . . | 
2Less than 1/2 unit. 

| Table 3.—Ireland: Imports of mineral commodities? : 
. (Metric tons unless otherwise specified) . 
r
e
 

Sources, 1986 
Commodit 1985 1986- “United ne y Gaited Other (principal) 

ne 
METALS 

Alkali and alkaline-earth metals: 
Alkali metals _-_-_- _-___§_______ 1 6 ~- United Kingdom 4; West Germany 2. Alkalineearth metals_________ 6 -- 

Aluminum: 
Ore and concentrate___________ 1,322,262 1,079,908 -- Guinea 970,395; Ghana 76,411; 

Malaysia 29,398. _ Oxides and hydroxides _________ 4,684 4,415 459 United King dom 2,951; Netherlands 

Ash and residue containing aluminum 10 12 _. All from United Kingdom. Metal including alloys: 
Scrap. __________ 457 513 -- United Kingdom 225; Hungary 217; 

Belgium-Luxembourg 53. 
Unwrought_____________ 2,597 3,789 -- Norway 1,100; United Kingdom 1,079; 

Yugoslavia 1,000. 
Semimanufactures_________ 31,662 36,202 523 United Kingdom 19,884; West Ger- 

many 4,610; France 3,414. 
Antimony: 

Ore and concentrate___________ -- 76 76 
Oxides _-_________________ _- 51 2 United Kingdom 43; Belgium- 

Luxembourg 3; West Germany 3. Metal including alloys, all forms ___ __ 2 -- All from United Kingdom. 

See footnote’ at end of table.
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Table 3.—Ireland: Imports of mineral-commodities —Continued | 
. (Metric tons unless otherwise specified) 

Sources, 1986 
Commodity — 1985. 1986 Treg _ Sommodity United Other (principal) 

he a . . . - " 
: - 

METALS —Continued a 

Arsenic: Oxides and acids_ _________ e 15 - __  Allfrom United Kingdom. 
Beryllium: Metal including alloys, all . 

forms ___——~_-_~--.---_-~-- (?) @ ) 
Bismuth: Metal including alloys, all 

forms ~_____~-_~-~__~_______ (?) -- 

Ore and concentrate. .§_______ 11 29 -— All from Netherlands. 
Oxides and hydroxides _________ 115 129 _— United | Kingdom 69; West Germany ; . ; France 1. . Co Metal including alloys, all forms ___ 34 19 1 United Kingdom 17. 7 

“Oxides and hydroxides _________ 21 9 7% United Kingdom 2. | 
Metal including alloys, all forms ___ — 65 117 113 United Kingdom 3; West Germany 1. 

Columbium and tantalum: Metal includ- | 
ing alloys all forms: : 

lumbium (niobium) __________ © ) _- oS 
| Tantalum ~~~ 22 _____ 10 1 (7) ‘Mainly from United Kingdom. 

and concentrate _-_..______ 81 (?) _~ All from United Kingdom. 
Oxides and hydroxides _________ _- (?) (*) 
Sulfate... 1,642 1,180 1 US.S.R. 734; Belgium-Luxembourg 

. 195; Spain 66. 
Ash and residue containing copper _ _ 664 215 __ oN etherlands 172; Belgium-Luxem- 

. urg 43. 
_ Metal including alloys;  §-_— a 

Scrap _._-_ ~~~ ____ 380 152 _- wKingiom Ol 
Oe - om 67. 

Unwrought. ._-_-$____.____ 246 179 _-~ | United Kingdom 110; West German 
ve oe | 44; Finland 18. y 

Semimanufactures _________ 22,946 28,589 163 United Kingdom 9,155; Sweden 4,863; 
. - | Belgium-Luxembourg 3,017. 

Germanium: Metal including alloys, all | 
forms ~~ ~~~ _— 1 1 

Gold: 
Waste and sweepings . 

. value, thousands. _ $64 $1 _. All from United Kingdom. 
Metal including alloys, unwrought oe 

and partly wrought __...do.___ |. $6,114 $6,278 . $5 United Kingdom $3,902; Sweden 
$986; Japan $643. 

Iron and steel: . 
Iron ore and concentrate: ; - 

Excluding roasted pyrite_ __ ___ 17 80 -_ N etherlands 58; Belgium-Luxem- 

M one roasted_...-_-______ _- 629 ~- All from Belgium-Luxembourg. 
; etal: 

Scrap _.. ~~ 2 Le 135,912 © 121,979. _- United Kingdom 120,944; West Ger- 
7 many 19; unspecified 1,015. 

Pig iron, cast iron, related mate- - 
rials. ~~~ 1,462 . 1716 — 3 United Kingdom 1,574; Sweden 54; 

Netherlands 50. . 
Ferroalloys: . 

Ferrochromium ________ 24 9 _— All from Sweden. 
Ferromanganese________ 123 286 _- Portugal 120; West Germany 86; 

oo France 80. 
Ferromolybdenum_ _ _ _ _ _ _ 22 2 -- - All from United Kingdom. 
Ferrosilicomanganese ____ 1,220 1,587 -- Portugal 7 50 Norway 600; United 

Kingdom 237. 
Ferrosilicon_ —__________ 1,227 1,049 -- Portugal 5 United Kingdom 316; 

orwa . 
Silicon metal ____~_____ 186 265 (7) United Kingdom 136; France 90; Italy 

Unspecified___________ 4T 51 __ United Kingdom 31; West Germany 
Steel, primary forms ________ 3,145 2,725 1 United Kingdom 1,598; France 424; _ 

West Germany 415. 

Se Bane nig weal sha » angles, pes, sec- 
tions. ~~ ~~ Lk 118,245 106,198 2 United Kingdom 62,896; Spain 

P 10,778; France 4,838. 
Universals, plates, sheets __ 138,707 125,483 27 ~United Kingdom 74,128; Finland 

7,984; France 7,796. 
Hoop and strip _.__ _____ - 19,948 20,073 1 United Kingdom 15,621; West Ger- 

many 2,803; Spain 764. 
Rails and accessories — ____ 6,775 6,519 (?) United Kingdom 6,140; West Ger- 

many 301; Sweden 46. 

See footnotes at end of table.
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Table 3.—Ireland: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

. Nearer ee recency 
a ~ 

- Sources, 1986 
Commodity 1985 1986 : 

| United Other (principal) 
a a a Ee . 

METALS —Continued 

Iron and steel —Continued | 
Metal —Continued . 

Semimanufactures —Continued 

Wire ____-_-~-~~_______ 20,794 18,711 40 United Kingdom 6,543; Belgium- 
Se ; . Luxembourg 4,370; France 3,762. 

\ Tubes, pipes, fittings _____ 57,453 50,548 71 United Kingdom 23,411; Belgium- 
huxem rg 3,890; Netherlands 

Castings and forgings, rough 2,737 2,803 73 West Germany 699; France 620; . 
| United Kingdom 620. 
‘Lead: 

Ore and concentrate __._______ ?) -- . 
Oxides _______~_~_~______-=___ 2,327 95,143 754 United Kingdom.68,101; Netherlands 

ne . 15,122; East Ge y 7,538. . 
Ash and residue containing lead_ _ _ — 20 -- 
Metal including alloys: 

Scrap __-__~___________ 4,787 -7,359 1,660 United Kingdom 5,092: ada 257. - 
_ Unwrought. ~~~ 257 1,251 _. All from United Kingdo 

Semimanufactures ________— 363 411 11 United Kingdom 331; West Germany 

Lithium: 
Oxides and hydroxides _________ (?) ~ 20 _. All from West Germany. 
Metal including alloys, all forms — _ — _- ?) _- Mainly from United Kingdom. 

Magnesium: Metal including alloys: , 
nwrought ___________--_--_ 17 75 _— All from Norway. . . 

Semimanufactures___________— 217 186 21 United Kingdom 115; Norway 31. 
'- Manganese: . 

Ore and concentrate metallurgical- 
- grade. ~~ 24,178 34,758 1 Ghana 34,247; Brazil 306; Nether- 

- lands 188. 
_ Oxides __-____-____~ ~~~ ~~ ~~ 288 219 2  Belgium-Luxembourg 102; United 

ingdom 95; Netherlands 20. ~ 
Mercury ....———~— 76-pound flasks__ 577 551 NA West rmany 489; United Kingdom 

Molybdenum: . 
and concentrate... _.__._____ (??) — 

Metal including alloys: 
Unwrought______________ -- 1 -- Mainly from United Kingdom. 
Semimanufactures _________ 4 1 1 

- Nickel: 
Ore and concentrate______-.--__ | 13 5 -- All from Australia. 
Matte and speiss ————--------- 1 -- . 
Oxides and hydroxides ___.______ 11 3 3 
Metal including alloys: . 

Scrap __-_-~_~_~-~-~~-__- 19 13 -- All from United Kingdom. 
Unwrought___.~_~._______ 305 585 (7) United Kingdom 415; U.S.S.R. 153; 

Zimbabwe 9. 
Semimanufactures _________ 401 458 136 West Germany 181; United Kingdom 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

troy ounces___ 11,253 20,995 5,562 United Kingdom 14,050. 
Rare-earth metals including alloys, all 

forms _____________-_-___- 21 18 _- Allfrom United Kingdom. 
Selenium, elemental. ~~ -____ 1 __ 
Silicon, high-purity _.________-_ _ 25 16 -- United Kingdom 15; West Germany 

Silver: 
Ore and concentrate 

value, thousands_ _ -- $1 -- All from United Kingdom. 
Metal including alloys, unwrought 

and partly wrought _ troy ounces__— 825,798 593,314 139,632 United Kingdom 326,043; West Ger- 
many 64,302. . 

fellurium, elemental and arsenic _ _ _ _ _ 16 10 _-- All from United Kingdom. 

Oxides _______§_~___________ 1 22 — Do. 
Metal including alloys: 

Scrap _____ ~~ (?) -- 
Unwrought___§-§_§_§________ 7 60 _- Do. 
Semimanufactures _________ 366 504 (?*) United Kingdom 462; West Germany 

21; Netherlands 12. 
Titanium: 

Ore and concentrate___________ 432 196 158 Netherlands 20; United Kingdom 18. 
Oxides ___________________ 3,071 3,300 3 United Kingdom 1,996; West Ger- 

many 598; France 21. 
Metal including alloys, semimanu- 

factures _________________ 73 74 36 West Germany 34; United Kingdom 

See footnotes at end of table.
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| Table 3.—Ireland: Imports of mineral commodities’ —Continued 

(Metric tons unless otherwise specified) | . 

eT 

Sources, 1986 

Commodit 1985 1986 : 
" United Other (principal) | 
a 

ae 

METALS —Continued : 

Tungsten: Metal including alloys: @ Dee __ 

Unwrought ______--_------- (7) 3 3 

Semimanufactures_ —_—_--—--—-- 12 13 - | United Kingdom 5. 

Uranium and/or thorium: 
Ore and concentrate __ __----—--- 19 -- 
Metal including alloys, all forms, : 

thorium _______----~----- (7) (?*) _. All from Switzerland. 

Vanadium: Oxides and hydroxides — ~~ - -- 3 (2). Mainly from United Kingdom. | 

Zinc: 
Ore and concentrate ____._----- 1 1 _. All from United Kingdom. 

Oxides ___.---~--.--~------ 936 1,248 102 United Kin gdom 997; West Germany . 

Blue powder... _ _ _ __-------—--—- 17 21 _. All from United Kingdom. 

Ash and residue containing zinc _ — — — 54 18 _. All from West Germany. 

Metal including alloys: 
Scrap ___.-_----------- . 152 57 _- United Kingdom 56; Sweden 1. 

Unwrought. __._.-------- 1,298 1,359 _. _ United Kingdom 867; Netherlands 
342; Belgium: Luxembourg 79. 

Semimanufactures — ————~-—-- 489 1,810 1 Netherlands 1,152; United Kingdom 
466; Italy 38. 

Zirconium: 
Ore and concentrate — _ --_------ 5 42 36 United Kingdom 6. 

Metal including alloys, semimanu- . 
Oth factures __.__.__--------- 12 3 2 United Kingdom 1. 

er: 
Ores and concentrates. —__—-.—---- 605 3,042 _- Republic of South Africa 2,951; 

Tnited Kingdom 71; Netherlands 

_ Oxides and hydroxides ——~------ 33 94 29 United Kingdom 63; Netherlands 1. 

Ashes and residues_ —-—_---—---. 54 22 _. All from United Kingdom. 

Base metals including alloys, all | 
forms ___.-_—_-----~~---- 4 _- : 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: | | 

Natural: Corundum, emery, pumice, 
etc _._______-_-_.~------ 156 299 (?) United Kingdom 256; Italy 34; Aus: 

ria 4. . 

Artificial: 
Corundum __.__-_------- 153 TT _. ‘West Germany 38; United Kingdom 

. 34; Netherlands 5. . . 

Silicon carbide_______---—-- 36 24 1 United Kingdom 12; West Germany 
9; Norway 2. 

Dust and powder of precious and 
semiprecious stones including 
diamond __ — — — — kilograms_ — 3,165 1,739 1,686 United Kingdom 43; Sweden 36. 

Grinding and polishing wheels 
and stones ___ ____-_---~- 587 1,172 18. United Kingdom 799; West Germany 

130; Belgium-Luxembourg 115. 

Asbestos, crude __ ______.------- 5,244 5,546 -- Canada 2,906; Zimbabwe 1,597; Cy- 
prus 640. 

Barite and witherite________----- 391 875 _. United Kingdom 812; West Germany 
60; Sweden 2. 

Boron materials: 
Crude natural borates_____.__-~- 364 503 -- Belgium Luxembourg 313; Nether- 

an . 

Oxides and acids ________.-_~- 114 151 (7) ‘France 150; West Germany 1. 

Bromine __.—~.--------—------- 47 49 __ _ All from United Kingdom. 

Cement________-----------+-- 101,981 81,285 (7) United Kingdom 46,855; Spain 
10,469; East Germany 8,674. 

Chalk_____.__-_------------ 3,897 4,579 (7) United Kingdom 4,462; Belgium- 
Luxembourg 79; West Germany 32. 

Clays, crude: 
ntonite ________--_------- 1,507 1,281 1 United Kingdom 1,234; Netherlands 

10; unspecified 36. 

Chamotte earth. ______--_----- 5,796 4,380 _. __ All from Spain. 

Fuller’s earth ____.__--~------ 114 233 _— All from United Kingdom. 

Kaolin _________---------- 5,973 8,546 21 United Kingdom 8,410; Belgium- 
Luxembourg 79; Spain 36. 

Unspecified _______--------- 10,357 12,007 1,043 United Kingdom 10,599; France 304. 

Cryolite and chiolite ____.__------ -- 2 _- All from United Kingdom. 

Diamond: 
Gem, not set or strung 

value, thousands_ — $954 $1,194 _. United Kingdom $629; Belgium- 
Luxembourg $499; Republic of 
South Africa $51. 

See footnotes at end of table.
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| Table 3.—Ireland: Imports of mineral commodities: —Continued 
. (Metric tons unless otherwise specified) 

anne ne ener ee reerrereee eee ee ree SA yEnc S, 

. Sources, 1986 
Commodit; . 1985 © 1986 : 

= | United Other (principal) 
ee 

SS PSS SS 

INDUSTRIAL MINERALS —Continued : 

Diamond —Continued 

Industrial stones 
. value, thousand__ $81 $23 -~- United Kingdom $20; Belgium- 

. ; _ Luxembourg $3 
Diatomite and other infusorial earth _ _ _ 364 146 93 Belgium Luxembourg 34; United © 

ingdom 18. 
Feldspar, fluorspar, related materials: 

Feldspar ____--- ~~~ LL. 101 52 -- All from United Kingdom. 
Fluorspar _—___.__~-_.._____ 43 43 -- Do. . | 
Unspecified .-__..- 2 7,468 8,024 -- Norway 7,341; United Kingdom 664;._ . 

. Canada 18. . 
Fertilizer materials: ae . 

Crude, nes ~~ 2,819 3,573 -~— All from United Kingdom. 
‘Manufactured: 

Ammonia______.-~._____ 8,459 «265 ~- United Kingdom 205; West Germany 
oe 48; Netherlands 12. 

Nitrogenous _____~ ~~ __ 339,406 374,316 — -- Netherlands 62,491; West Germany 
a 7 61,824; East Germany 40,932. . 

Phosphatic ~~~. ~~ _=__ 159,048 109,297: 30,329. Sweden 35,499; Netherlands 14,224. 
Potassic. ~~ ~~ 328,470 239,780 18,014 West Germany 139,976; East Ger- 

many 34,601; Canada 13,883. 
Unspecified and mixed_ _ __ ___ 570,239 572,968 29,423 Uni King dom 252,306; Nether- 

lands 91,304; France 45,665. 
Graphite, natural ____._.__.____ 5 7 1 United Kingdom 5; West Germany 1. 
Gypsum and plaster _____.__.____ 4,647 10,956 23. United Kingdom 8,074; Spain 2,480: . 

West Germany 300. a 
Iodine ~~____~.-__-_--~.___- 42 24 -~ Switzerland 22; West Germany 1; - 

a United Kingdom 1. oo 
Kyanite and related materials _______ . 220 144 ~- All from United Kingdom. 

- Lime __-__-- 914 2,512 Le United Kingdom 2, ; West Ger- 
many 4;Francel. | . 

Magnesium compounds: : 
agnesite, crude_____._______ 110 258 --  Allfrom United Kingdom. . 

Oxides and hydroxides __._____— 36,092 41,993 6 United Kingdom 15,219; China 
14,719; Spain 6,858. * 

Other__.__--~~.~_______. 397 243 -- West Germany 234; United Kingdom 

Mica: 
Crude including splittings and waste _ 135 222 - 20 United Kingdom 118; Switzerland 53; 

Netherlands 20. 
Worked including agglomerated split- 

tings __-...______ ~~ __ 5 6 1 United Kingdom 4; France 1. 
Nitrates, crude ~~~ 90 76 _— All from United Kingdom. 
Phosphates, crude ______________ 7,239 5,105 1 West Germany 2,810; Morocco 2,000; 

United Kingdom 293. . 
Phosphorus, elemental _________—_ 7 1 -— Mainly from United Kingdom. 
Pigments, mineral: 

Natural, crude _____~§_~§_§_______ ?) 26 — All from United Kingdom. 
Tron oxides and hydroxides, processed 2,127 2,199 56 West Germany 1,757; United King- 

om 316. 
Precious and semiprecious stones other 

than diamond: 
Natural _____ value, thousands__— $325 $288 _— United Kingdom $155; Switzerland _ 

$67; West Germany $25. 
Synthetic ____________do____ $58 $56 $19 Switzerland $25; West Germany $6. 

Pyrite, unroasted_ $992 ___ 3 25 _- United Kingdom 21; West Germany 

Salt and brine. __-§ $$$ 102,967 107,907 1 United Kingdom 52,514; West Ger- 
many 22,821; Spain 15,023. 

Sodium compounds, n.e.s.: Carbonate, 
manufactured _____§_§_________ 13,970 11,726 -_— United Kingdom 8,860; Netherlands 

1,286; Poland 1,040. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ 5,371 7,441 -- United Kingdom 3,126; Republic of 

South Africa 2,677; Italy 483. 
Worked _ ~~~ $5 6,839 5,718 18 Italy 2,339; Spain 1,544; United King- 

om 1,157. 
Dolomite, chiefly refractory-grade __ 1,183 1,178 _- United Kingdom 794; Netherlands 

310; Sweden 36. 
Gravel and crushed rock ________ 240,684 280,744 1 United Kingdom 280,008; France 540; 

y 171. 
Limestone other than dimension ___ 19,804 24,093 __ All from United Kingdom. 
Quartz and quartzite___________ 590 305 4 Portugal 160; United Kingdom 61; 

Belgium-Luxembourg 30. 
Sand other than metal-bearing ____ 90,725 98,045 71 United Kingdom 66,185; Norway 809; 

Netherlands 565. 

See footnotes at end of table.
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Table 3.—Ireland: Imports of mineral commodities: —Continued 
“ (Metric tons unless otherwise specified) 

ec ee mn iP tS SSS SSS SS SSG SS 

| ' Sources, 1986 

Commodit, — 1985 1986 : “ 
y , . United - Other (principal) 

INDUSTRIAL MINERALS —Continued oo 

Sulfur: | : . — : . . 
Elemental: : . oo 

Crude including native and by-__ . 
product__—_-__.--.---- 327 391 14 oe: Belen dom 239; West Germany . 

; um-Luxembourg 22. 
| Colloidal, precipitated, sublimed _ 45 98 . _L United Kingdom 97; West Germany = 

Dioxide.__________-+------ 696 150 2k Sweden 621; United Kingdom 75; — 
. : etherlan . . 

Sulfuric acid ______..-_----- 80,815 74,473 --— Norway, ma; United Kingdom . 
- 7 913; France 15,825. | 

Talc, steatite, soapstone, pyrophyllite —_ 2,148 1,643 41 United Kingdom a ie Belgium. 155 . 
uxembourg 384; Netherlan . 

Vermiculite, perlite, chlorite. ____-~~ 3,868 2,513 _— United Kingdom 1,933; Netherlands . 
Oth . 560; Italy 14. 

er: oe . 
Crude__________---------- 5,005 4,129 17 Osi Kingdom 1929; France 1,245; - 

. um-Luxembourg 444. 
Slag and dross, not metal-bearing — — 2,614 2,454 — Belgium: Luxembourg 1,389; Nether- 

| lands 1,001; Uni Kingdom 64. 

MINERAL FUELS AND RELATED : 

Asphalt and bitumen, natural _— __ ___ 2,005 2871  -- United King dom 2,641; Trinidad and | 
| 8 Tobago 206; Italy 19. 

Carbon: 
Carbon black -..-_-=-------- 7,382 6,109 2 United King dom 3,7 02; Sweden 1,896; 

. . . , etherlan . | 
Gascarbon _______--_--_--- 340 190 -- Italy 96; West Germany 49; United 

Kingdom 39. 

Anthracite____—— thousand tons_ _— 87 60 6 Netherlands 18; United } Kingdom 15; 
; public of Sou ca 12. 

Bituminous ___._..__.---do____ - 1,824 2,562 969 Poland us; United Kingdom 501; 
a Colombia 205. 

Lignite including briquets _.do____ | 22 —8t -- West Cer don Bast Germany 4; 
ni om 2. . 

Coke and semicoke_.—__...-do___~ 7 5 =. Mainly from United Kingdom. |. 
Gas, manufactured —--_.-_--_.-- 26 123 NA_ NA. . ; . 

Peat including briquets and litter _ _ — __ 947 8,106 _. - Finland 6,874; United Kingdom 1,228; . 
-- Denmark 2. _ 

Petroleum: ; . 
Crude_ thousand 42-gallon barrels — 9,625 10,197 _— All from United Kingdom. 

Ret rustied petroleu | ue roleum gas 
. q Pe 8 do. _—— 1,558 1,483 (*) United King dom, 1,271; Netherlands 

| } ; Norway 29. 
Gasoline _____.-_--do___~ 4,956 5,158 (*) United Kingdom 4,599; Netherlands 

; France 211. . 

Mineral jelly and wax __do___- 34 83 2 United Kingdom 26; West Germany 

Kerosene and jet fuel. __do.___ 2,606 2,871 (4) United Kingdom 2,299; U.S.S.R. 394; 
_ France 178. 

. Distillate fuel oil _._-—do___~_ 6,862 8,458 @) United Kingd ‘ om 7,211; France 635; 

Lubricants ____-----do___- 339 358 11 United Kingdom 300; Greece 11. 
Residual fuel oil_ _____do___~_ 7,617 12,209 6538 © United Kingdom 3,687; Spain 3,060; 

: France 1,813. 

. Bitumen and other residues 
do. _—— 517 531 -— Oat Kingdom 65; France 159; 

um-Luxembourg 6. 
Bituminous mixtures_.__ —do_ ~~ _ 21 27 (*) United Kingdom 24; Canada 1; Italy 

Petroleum coke ____._do___- 284 850 816 ~— Netherlands 30; West Germany 4. 
enn A NTT  ————— 

NA Not available. . 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit.
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| | COMMODITY REVIEW 

- METALS determined to be beneath Dublin and to | 
Hs . extend into the sea. It was estimated to 
: The 800,000-ton-per-year Aughinish alu- contain about 1 billion tons of recoverable 

mina plant reached full capacity during its gal, sufficient for several centuries at the | 
fifth yearofoperation, = = _ current usage rate, and might one day 

Exploration and evaluation of discovered replace coal imports. The United States 

_ deposits of base metals and gold continued continued to supply nearly 50% of Ireland’s 
_ to escalate. A few base metals as well a8 coal, based on long-term contracts signed in 

gold deposits appeared promising for mine 1982 when this source was the least expen- 
_ development but required further evalua- sive and the most secure. However, the Irish 
tion. ' power industry indicated that Australian __ 

| oo | Be | coal could be delivered to Irish ports in 1987 
| INDUSTRIAL MINERALS at a lower cost than USS. coal. Irish coal | 

_ Barite mining decreased nearly one-half Production was very minor. 
because of decreasing oil-well-drilling activ. | BP Petroleum Development Ltd. pro- 
ity in the North Sea and limited reserves in duced oF aaity flow test evaluation os 
the surface mines. Decreased output of sand ™éaximv ty low 2 OF 1,voV barre. 
and gravel and crushed stone reflected low- from wildcat well drilled in block 49/9-4 in 

| ered activity in the contruction industry. the North Celtic Sea Basin. This well was _ 
New gypsum deposits were being evalu- only 2 miles from Gulf Oil (ireland) Ltd.’s 

: . : . 49/9-4 well, which had flowed 9,901 barrels _ ated by North West Exploration Ltd. near ~2 we Ac +; Gulf’ 
Glangevlin, County Cavan. A talc-magne- Per day in 1983. BP had taken over 's 
site deposit at Westport, County Mayo, was Celtic Sea interests in a 60-40 partnership 
being investigated by Tara Prospecting Ltd. _ with Atlantic Resources PLC, an Irish firm. 

| ] Two other wells drilled in the North Celtic 
| MINERALFUELS — , Sea Basin, BP’s 50/6-2 well and Total Oil 

Total | ta about 10 <xil Marine Ltd.'s a ez well, were plugged and 
otal energy requirements, about - abandoned as oles. | 

lion tons of oil equivalent, were supplied by The Irish Government modified its oil 
| imported oll, {8% imported Soe 22%; in- and gas production licensing and taxation 

enous natural gas, 14%; indigenous peat, policies in October her encourage 
13%; and hydropower, 3%. Approximately private industry to search for and develop 
30% of total fuel consumption was for offshore petroleum fields. These changes 
electrical power for which the energy were the elimination of all royalty pay- 
sources were coal, 32%; oil, 26%; gas, 20%; ments, an allowed deductibility of 100% of 

peat, es and hydro, 4%. Coal CO son capital exploration and development coats 
_ replace oil in power generation. The - against corpora es, and the comple 

megawatt coal-burning power station at elimination of the Government’s right to 
Moneypoint reached full operation during venture participation. On the other hand, 
1987. Gas supply was expected to remain the Government allowed itself tax revenues 
constant over the next 20 years barring from large fields of 60% instead of the usual 
discovery of new offshore resources. The 50%. These large fields were defined as 
Irish Supreme Court ruled early in the year those that had produced 100 million barrels 
that Marathon Petroleum Ireland Ltd., the of oil or 600 billion cubic feet of gas. 
sole producer, was not required to increase Many firms had abandoned the Irish 
gas output. Approximately 3 million tons of offshore areas over the previous few years, 

_ peat was burned for electric power during partly because of the tax regime and the 
1987 and this rate was expected to continue fact that no new discoveries had been made 
for about 20 years. Peat costs more per unit after exploration and appraisal expendi- 
of power generated than other fuels, but tures totaling $1.5 billion. 
peat production was continued in order to ——_ 
provide employment. A large coalfield had 1Physical scientist, Division of International Minerals. 

been discovered during petroleum explora- _,,,,W/nere ezseanyvaluoe have been converted from 
tion in the Celtic Sea. The deposit was _ the average for 1987.



The Mir try of e Mineral Industry of 
Israel 

| : By T. John Rowland? 

The mineral industry of Israel remained capacity unit was designed to enable up to 
primarily based on industrial minerals ob- 80% recovery of the phosphate rock treated. 
tained from brine deposits of the Dead Sea Commercial quantities of oil were discov- 
and from phosphate rock mines. In 1987, ered in the Helez Field southeast of Ashke- 
mineral production was similar to that of lon. The discovery, when developed, was 

1986, with the exception of increases in the expected to produce about 100 barrels per 
production of natural gas, petroleum, and _ day. 
phosphate rock. The Israeli Energy and Infrastructure 

Negev Phosphates Ltd. (NPL) invested Ministry selected a field test site at Sde 
$4.2 million? to develop a flotation plant at Boker for the production of electricity from 
Nahal Zin. This new 1-million-ton-per-year- solar energy. 

PRODUCTION AND TRADE 

- The Israeli economy continued to operate munity (EEC), $2.75 billion to the United 
under the Government’s economic stabiliza- States, and $1.04 billion to Asia (specifically 
tion program of July 1985. The principal Hong Kong and Japan). Exports to the EEC, 
objectives of the program were to arrest the European Free Trade Association (EF- 
inflation and to reduce the Israeli balance TA), and Japan constituted about 43% of 
of payments. In 1987, the Israeli gross Israeli exports, although Israeli exports to 
national product (GNP) rose by 6.2% com- the United States amounted to about 33% 
pared with a 4% rise in 1986. Productivity of the total. Israeli imports reached $11.45 
in the private sector increased by 3%; billion, with 58% from the EEC, 16% Unit- 
however, overall consumption continued to ed States, and 10% from the EFTA. The 

increase as well. The rate of inflation principal countries that exported products 
decreased for the second consecutive year, and materials to Israel were, in descending 
from a 1986 rate of 19.7% to 16.3%, the order of importance, the United States, 
lowest rate in 15 years. Building indus- Belgium-Luxembourg, the Federal Republic 
try activity rose by 8% after a prolonged of Germany, and the United Kingdom. The 
slump. The cutting and polishing of import- principal countries of destination for Israeli 
ed rough diamonds increased. Consump- exports in 1987 were, in descending order of 
tion increases continued, including a con- importance, the United States, the United 
sumption rise of 6% in durable goods. Pub- Kingdom, Japan, and the Federal Republic 
lic consumption increased by 18% as a_ of Germany. 
result of defense-related import purchases. Although U.S. dollar revenues increased 

The Israeli trade deficit increased by by 10%, the volume of trade declined as the 

37.4% to $3.23 billion compared with $2.35 dollar value declined. However, revenues 
billion in 1986 and was the highest since the from trade with European countries rose 
1983 deficit of $3.49 billion. Total exports 40% and raised that share of the market to 
amounted to $8.22 billion, up 11% from that 25% in 1987. The depreciation of the dollar 
of 1986, of which about $2.75 billion was _ relative to European and Japanese curren- 
destined for the European Economic Com- cies assisted in an appreciable rise in the 
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nominal dollar value of Israeli sales. diamonds were 7.9 million carats in 1987, an 
Preparatory activities were under way to increase of 0.7 million carats more than 

remove the duties on imports from the EEC that. of 1986. Nearly 30% of the imported 
that are scheduled to be imposed in Janu- rough diamonds was purchased from De 
ary 1989. Nearly 90% of goods are expected Beers Diamond Trading Co. Net sales of 
to be exempt from import duties. The reduc- polished diamonds totaled $2.1 billion in | 
tion in tariffs implemented on January 1, 1987 compared with $1.7 billion in 1986. Net | 
1987, on imports from the EEC and the sales by weight amounted to 3.9 million 

| United States, was estimated to have re- carats in 1987, an increase from 3.4 million 
duced Israeli revenues by $200 million for carats in 1986. The United States received 
1987. | nearly 50% of the sales with, other signifi- 

| Israel, a major diamond-cutting and pol- cant amounts exported to Japan and Hong 
ishing center, increased diamond activities Kong. _ | | 
over the last 3 years. Imports of rough | | | 

- _ Table 1.—Israel: Production of mineral commodities a 
ne a (Metric tons unless otherwise specified) 

| Commodity? —--*41988-~=~=*~S*~CS«wB 1985 1986” 1987° 

Copper, oxide (80%-90% Cu):© a | 
ross weight __________ ~~ 4,200 _ 8,500 a _— __ 

Cu content _-_-________ LL 3,500 2,900 __ ae _- 
_. Iron and steel: Steel, crude®______________ —_ 150,000 200,000 150,000 130,000 . 150,000 

Bromine:® . oO . oe | 
Elemental. _____________-2______ 70,000 90,700 . 100,000 105,000 110,000 
Compounds __ ~~ —§ > § 5 50,500 65,300 70,000 73,000. 78,000 

Cement, hydraulic (from domestic clinker) . a 
a | } thousand tons__ 2,058 2,064 2,020 82.059 2,060 | 

ays: / ' 

Bentonite________________-______ 6,838 ~ §,898 F €6 000 6,000 6,000 
. Flint clay®,_-_-_-_-_~~ ~~ Le 39,108 9,000 9,000 9,000 9,000 

. Kaolin® ~~~ 326,844 27,000 27,000 ~ 27,000 27,000 
Other®____-§ > 318,274 19,000 19,000 19,000 19,000 

Gypsum ___- $e 42,000 46,000 45,000 45,000 45,000 
Lime® __________ 341,000 ~. §0,000 50,000 50,000 50,000 
Nitrogen: N content of ammonia ___—~.~~__~_~_ 53,400 57,500 57,500 57,000 57,000 
Phosphate rock, beneficiated __ thousand tons__ 2,969 8,312 4,076 33673 3,798 
Potash, KaO equivalent. __ __________do____ 1,000 1,100 1,200 81,255 1,300 
Salt, marketed (mainly marine)© ___—_.____ 145,000 145,000 150,000 150,000 150,000 

Glass sand_______________________ 61,000 61,000 ©61,000 61,000 61,000 
Other (for building industry)_ thousand tons_ — 4,300 4,300 ©4300 4,300 4,500 

Sodium and potassium compounds: Caustic soda_ _ 30,974 28,501 31,248 27,000 27,000 
tone: 

Crushed _____ ___thousand cubic meters_ _ 4,500 6,000 “6,000 _ 6,000 6,000 
Dimension, marble ________________- 12,000 13,000 13,000 13,000 13,000 

MINERAL FUELS AND RELATED MATERIALS . 

Gas, natural, marketed ____ million cubic feet__ 6,300 2,400 2,125 1,400 1,585 
Peat®________________~ thousand tons__ 20 20 20 20 20 
Petroleum: 

Crude ______ thousand 42-gallon barrels__ 92 365 365 365 420 

Refinery products: : | 
Gasoline __-______________do____ 9,410 8,830 9,855 10,950 11,000 
Kerosene and jet fuel ________do____ 5,560 5,256 5,475 5,110 5,000 
Distillate fuel oi] ___________do___~ 11,600 9,640 £9,600 10,000 10,000 
Residual fuel oil ___._______do____ 22,500 19,300 “19,000 19,000 19,000 
Other__________________do____ 2,580 2,250 €2,200 2,000 2,000 
Refinery fuel and losses _______do____ 2,580 2,260 2,300 2,000 2,000 

Total _._____________do____ 54,230 47,586 47,200 47,000 49,000 

“Estimated. Preliminary. ‘Revised. 
1Table includes data available from the Apr. 1987 monthly Bulletin of Statistics, Israel Central Bureau of Statistics, 

v. 38, No. 4, Jerusalem; and the Israel Geological Survey. 
2In addition to the commodities listed, Israel reportedly had the capacity to produce 71 tons of UsQOs per year; however, 

output is snot one and available information is inadequate to make reliable estimates of output levels. 
po re.



_ THE MINERAL INDUSTRY OF ISRAEL 477 

oe —.  - « COMMODITY REVIEW : : 

INDUSTRIAL MINERALS sj’ NPL operated three phosphate mines: 
7 : re Zin, the main plant with a capacity of 2.5 

The Government-owned holding compa- million tons per year, Arad, and Oron. 
ny, Israel Chemicals Ltd. (ICL), conducted Overall capacity of the three mines was 3.5 
Israeli mineral extraction operations. Pro- million tons per year. NPL also produced 
duction from operations included various technical-grade phosphoric acid with a com- 
chemicals from the Dead Sea brines, and pany capacity of 25,000 tons per year. | 
phosphates from Phosphate rock in the " NPL invested $4.2 million to develop a 
Negev Desert. ICL subsidiaries adminis- pew flotation plant at its Nahal Zin phos- 
tered downstream production . operations, phate mine. When completed, the 1-million- 
transportation, and the bulk of the ICL ton-per-year unit will utilize a new technol- 
product-marketing activities. ogy process that will enable up to 80% of 
Bromine.—The Dead Sea Bromine Group the phosphate located to be recovered at 

(DSB) comprises Dead Sea Bromine Ltd, commercial grade. At the Oron Mine, a 
Bromine Compounds Ltd., and Broom- flash calciner installed in 1986 operated at a 
chemie BV in the Netherlands. DSB contin- capacity of 500,000 tons per year. Excava- 
ued as a leading bromine producer responsi- tion equipment was also upgraded by NPL 

| ble for about 50% of the international trade at Oron as electrical excavators and loaders | 
in bromine. Elemental bromine was pro- replaced the mechanical types. 
duced from concentrated brines and upgrad- Rotem Fertilizers Ltd. a subsidiary of 

_ ed into a range of bromine compounds. ICL, produced phosphoric acid near Arad 
These compounds were divided into four _ from low-grade, unexportable phosphate 
categories: inorganic, organic, agricultural, rock. Phosphoric acid and phosphate rock 
and flame retardants. A $70 million invest- were utilized to produce granulated super- 

_ ment program was under way and was phosphate rock, and potash was used to 
aimed principally at increasing production produce granulated superphosphates and 
capacity from the current 175,000 tons per PK fertilizers. Production capacities for the 
year to 220,000 tons per year by 1989. Rotem Fertilizers operations were rated at 
Clays.—Negev Ceramic Materials Ltd.,a 180,000 tons per year of phosphoric acid and 

subsidiary of ICL, produced mainly flint 300,000 tons per year of fertilizers. | 
clay at its plant in its Ramon Valley inthe —_ Fertilizers and Chemicals Ltd. installed a 
Negev Desert. Operations included open pit new plant to produce nitric acid for the 
mining, size reduction, fines removal, mag- manufacture of agricultural nitrate fertiliz- | 

_ hetic separation, compaction, and calcina- ers. The $9 million plant, using technology 
tion. Raw material from the sedimentary developed in the United States, was antici- 
deposits consisted of anatase, boehmite, pated to be capable of producing 100,000 
diaspore, hematite, and kaolinite. A variety tons per year of 60% nitric acid, reported as 
of industrial mineral products was produc- sufficient to continue to meet the Israeli 
ed: flint clay, glass sand, kaolinite, meta- needs for 10 years. 
bentonite, and sodium feldspar. Magnesium Compounds.—The Dead Sea 

Fertilizer Materials.—Production of Periclase Ltd. manufactured high-purity 
phosphate rock increased to 3.79 million magnesium oxide, periclase, and calcined 
tons in 1987 compared with 3.67 million magnesia specialty products. Dead Sea 
tons in 1986. Higher local production costs Periclase was established in 1971 to meet 
resulting from the relatively low shekel- the demand for high-purity sintered magne- 
U.S. dollar exchange rate contributed to a _ sia for the refractories industry. The compa- 
lower monetary return. However, the 5- ny applies the Aman process for the decom- 
year phosphate downturn was believed to position of magnesium chloride brines to 
be reversing as a result of increased de- produce the periclase. Periclase was used to 
mand in Latin America and the Far East. manufacture refractory bricks principally 
U.S. levies on Canadian phosphate were for lining steel industry furnaces. Specialty 
expected to indirectly assist the volume of magnesia products categorized by manu- 
sales of Israeli phosphate to the United factured application included transformer 
States. Levies on Canadian phosphate ex- steel, rubber, adhesives, plastics, pharma- 
ports by the United States could make  ceuticals, high-purity chemical feedstocks, 
Israeli phosphates more attractive to U.S. and nuclear-grade fused magnesia. A $10 
markets. million expansion program, scheduled for
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completion in early 1988, was expected to In March, a commercial quantity of oil 
increase annual production capacity by was discovered at a depth of 4,800 feet in 
20,000 tons to 70,000 tons per year. The new’ the Helez Field southeast of Ashkelon near 
plant is planned to incorporate unit oper- Qiryat Gat. This discovery was expected to 
ations for washing, milling, drying, and produce at a rate of about 100 barrels per _ 
calcination. Individual processing units day. The current oil production rate from 
were designed to accommodate opera- all other Israeli sites totaled about 150 

| tions for a variety of product configurations. barrels per day. Approximately 97% of the 
Finished products are expected to be han- Israeli energy requirements was imported 
dled by separate packing lines, thereby in 1987. 
eliminating product contamination. Solar and alternative energy sources sup- 

| plied the remaining 3% of demand. Israel 
_ MINERAL FUELS ~ was one of the world leaders in the use of 

| oy _ . solar energy for heating water. The Energy | 
Coal.—In 1987, the principal suppliers of and Infrastructure Ministry continued sup- | 

coal for Israel continued to be, in descend- port of studies in the production of steam : 

ing order of tonnage, the Republic of South and in the direct and indirect conversion of | 
Africa, Australia, the United States, and golar energy to electrical energy during 
Colombia. The estimated total tonnage of 1997 A site was selected at Sde Boker to 
imported coal was 3.3 million tons during field test technologies for producing elec- | 

| 1987. In early 1987, Israel contracted to tricity from solar energy. This central ex- 
purchase 2.1 million tons of coal from perimental site, the Ben-Gurion Center, is | 
Colombia to be delivered incrementally expected to expand Israeli experience and : 
through the end of the decade. Coal satisfied capabilities in solar energy utilization and 
47% of Israeli energy consumption, while to assist in reaching the goal of satisfying 
liquid fuels supplied 51% of energy demand. 4% of Israeli energy needs by the year 2000. - 
_Petroleum.—The Israel National Oil Co. _Israel has an estimated 10 billion tons of — 

discontinued exploration ventures after in- i] shale reserves. Research continued on oil 
vesting $250 million over 9 years. Israel shale, primarily through universities and 
imports 50 million barrels of crude oil per the Government corporation Energy Re- 

_ year under long-term contracts with Egypt, sources Development Ltd. A 4.5-megawatt 
Mexico, and Norway, and through the spot cogeneration powerplant fueled by oil shale 
market. In 1987, Israel operated two refin- was planned to be built at Mishor Rotem at 

eries: Haifa with a 110,000-barrel-per-day a construction cost of $21 million. Comple- 
| capacity and Ashdod, with a 70,000-barrel- tion was scheduled for 1989. | 

per-day capacity. Refinery production by — - 
Israel during 1987 included kerosene, gaso- Physical scientist, Division of International Minerals. 

line, liquefied petroleum gas, and naphtha, yew pera srebeied) US dallerstat the een eens 
and was sufficient for Israelidemand. 11.60=US$1.00 for 1987.



The Mi 1 Industry of 

| By John G. Panulas! , 

Italy’s mining activities accounted for an ganization of its subsidiary Societa per Azio- 

estimated 5% of the country’s 1987 gross ni Minero-Metallurgiche (SAMIM). The 

national product of about $670 billion.? Italy mining operations. of SAMIM were moved 

continued to be a major producer of pumice _ to Societa Italiana Miniére, a subsidiary of — 

and feldspar. Output of asbestos, barite, Azienda Generali Italiana Petroli-Miniére 

bentonite, cement, fluorspar, magnesite, S.p.A. (AGIP Miniére). Smelting and metal- 

potash, and talc were also of world impor- lurgical activities were transferred to 

tance. | _ SAMIM’s successor company, Nuova So- | 

- Ente Nazionale Idrocarburi (END, Italy’s cieta per Azioni Minero-Metallurgiche. 

state mining organization, continued reor- 

| PRODUCTION 

The Italian mining industry posted negli- cant to the extractive sector, showed little 

gible growth in 1987. Production of metallic growth. Likewise, industrial mineral prod- 

minerals grew very slightly. Smelter and ucts posted only slight gains. In general, 

refinery production of most metals either petroleum and natural gas sustained their 

remained constant or fell somewhat. Out- previous output levels. 
_ put of industrial minerals, although signifi- 

Table 1.—Italy: Production of mineral commodities! 

(Metric tons unless otherwise specified) 

a 
| Commodity 1983 1984 1985 1986? 1987° 

METALS 

Aluminum: 
Bauxite ___/.______---_-_~------- - 13,100 _- __ _- _- 
Alumina Woe +--+ --- 465,671 607,274 555,319 618,374 2699,635 

e : 

Primary _____-_..------------ 195,694 230,207 221,055 242,632 2298 ,230 
Secondary __.____------------- 278,000 283,000 282,000 £280,000 280,000 

Antimony: 
Mine output, Sb content ______------~-- __ 244 495 305 300 
Metal, total________________-_---_-_ 720 1,121 1,089 715 700 

Bismuth metal __________-_~------~-+--- 23 26 54 66 70 
Cadmium metal, smelter ________.____----- 385 452 526 411 2325 
Copper: 

Mine output, Cu content _________--~--- 1,538 875 130 __ __ 
Metal, refined, all kinds ____________-- 31,200 50,300 64,300 64,800 65,000 

See footnotes at end of table. 
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Table 1.—Italy: Production of mineral commodities! —Continued 
. (Metric tons unless otherwise specified) 

- Commodity, on ~ 19838 1984 1985 «1986 ‘1987€ - 

METALS —Continued Cott es . 

Iron and steel: Metal: . po 
Pig iron _____._._-_.- - thousand tons__ _-.. 10,341 — H,628° 11,658 =~. s«11,898 © 710,400 

Ferroalloys: : . 4 
Blast furnace: a 

. Ferromanganese -_.__§_§_§_§_____ - 50,274 36,092 50,111 48,002 50,000 
Spiegeleisen ____________.___ ~ ,, 494 935 1,001 1,151 1,200 
Silicon pig iron (10%-12% Si) _ 580 342 ~ 686 968 1,000 

Electric furnace: . - 
Ferrochromium ___. = _~§_§__§_____ 45,414 49,942 57,654 55,939 56,000 
Ferromanganese ______ = _ "12,647 15,651 17,166 11,653 © ~ 12,000 
Ferrosilicon —~__2 2 "5 1;913 71,157 75,302 - 62,799 — 63,000 
Silicomanganese ____________— 37,244 72,779 64,858 66,083 67,000 
Silicon metal_ 2 2 2 ee 14,787 22,812 17,812 968° -1,000 
Other ___ ~~~ Le ‘42,219 50,755 - - «15,862 14,022 — 14,000 . . 

Total. ~~ LLL 252,522 320,465 300,452 261,585 . 265,200 
Steel, crude____..__. _ thousand tons__ 21,674 24,061 23,744 22,869 - 22,900 | 

Semimanufactures: - m Mer, Pe 
Wire rod __-_________._~-do____ 2,027 2,027 2,256. ~£2,000 ~ 2,000 
Sections _______£_-___.~~do___- «6,874 6,874 7,185 ©7,000 7,000 , 
Plates and sheets____- _____—do____ -- . 8,409 5,836 5,062 &5.000 5,000 

_ Hoopandstrip ____________do___- 3 AGL 461. . 526. _ -©500 — 500 
Railway track material ______ _do____ 4 284 234. 280 200 200 | 
Ingots, semimanufactures, solids for. - Se _ 
tubes____.____________do____ 957 948 1,198 ©1,100 - 1,100 

. Castings and forgings ________do____ oe 453. 435 326 300 - 300 . 
Other__________-_______doL___ - 4,515 1,524 1,383 ~ ©1500 ~——:1,500 

Total. 2 5 2 et dow * 20,930 18,339 18,166 “17,600 17,600 
Lead: a, 

Mine output, Pb content -..____.______ ° ©. 23,561 20,883 15,622 11,119 219,284 
Metal, refined: a Lo 

Primary __.~~___ ~~~ 36,955 37,558 29,538 29,333 -66,000 
Secondary _______.________..-_- _ 89,400 102,900 96,700 101,700 94,000 

Magnesium: | os o — 
Mine output, Mg content__§_§___________ _ 9,781 9,300 69,8381 9,046 9,500 
Metal, primary____________-__-+-=-- _ 4,687 | 7,491 7,863 = 12,417 . 27,173 

Manganese, mine output: - a oo . 
Gross weight __________ uu. ~-____——s*7,2005 9,582 8,621 6,396 3,400 
Mn content. ___§__$_ ~~~ Le 2,215 2,858 2,586 1,689 1,000 

Silver metal__.______ thousand troy ounces_ _ 2,361 1,554 | ~ 2,801 - 1,813. 22,668 

Mine output, Zn content _______.______ © 42,944 42,288 45,488  —«_- 26,3038 26,000 
Metal, primary____________________ 155,893 169,672 —-- 215,644 (229,397 230,000 

INDUSTRIAL MINERALS oy 

Asbestos___ ~~~ ~~ LL 139,054 147,272 136,006 115,208 115,000 
Barite ________~_-~__~__ Le 139,090 107,128 128,356 114,132 115,000 
Bromine® __-_______________ ee 500 500 600 450 520 
Cement, hydraulic_ _______ thousand tons_ _ ** 39,216 37,782 36,677 35,340 236,200 
Clays, crude: 

Bentonite ___________________do____ 297 - 809 = = 304-C—= 300 2313 
Refractory excluding kaolinitic earth _do___ _ vay 284 332 — 400 381 2375 
Fuller’s earth___-§_§_~9_~§~_-________do____ . 20 30 30 31 30 
Kaolin _~_________~_____._ do ___ «58 53 60 35 2125 
Kaolinitic earth _____.________ do ___ 25 25 26 21 22 

Diatomite® __________2_______ ae . 25,000 28,000 30,000 27,000 27,000 
Feldspar____-_______-----~--_- ~~ =~ - 826,856 985,573 . 1,115,575 1,287,058 71,173,663 

Fluorspar: 
Acid-grade ____§_____~__---__s__- 102,910 110,330 » 95,450 90,900 280,300 
Metallurgical-grade__§_§_§_____________ 74,760 77,931 56,762 54,536 256,600 ON 

Total __-___________--_~_iu i 177,670 - . 188,261 152,212 145,436 2136,900 
Graphite, all grades__§ = 5 5 2 8 2,299 _- _— — — 
Gypsum ______________ _ thousand tons_ _ 1,388 1,264 1,261 “1,300 21 233 
Lime, hydrated and quicklime________do____ 2,021 2,402 2,276 2,100 2,300 
Nitrogen: N content of ammonia ______do____ 1,060 1,210 1,217 “1,200 1,200 
Perlite® ~._-_-§_-» 5 5 5 75,000 80,000 80,000 70,000 70,000 
Pigments, mineral: Iron oxides, natural® ______ 900 800 850 875 900 
Potash, crude salts: oF 

Gross weight _________ _ thousand tons__ ~ 1,674 1,481 1,701 1,261 21,401 
K2O equivalent_______________do____ 184 162 205 158 2168 

See footnotes at end of table.
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Table 1.—Italy: Production of mineral commodities' —Continued 

(Metric tons unless otherwise specified) 

| Commodity 1988 1984 1985 1986? 1987° | 

INDUSTRIAL MINERALS —Continued 

Pumice and related materials: _ . 

Pumice and pumiceous lapilli thousand tons. ~ 931 903 750 "700 2725 

Pozzolan_________..-----~-do__-- 5,590 5,712 *5,000 4,500 5,000 

Eyrites, all types, gross weight ______-do__-- 646 443 . 690 761 770 

alt: ; 

Marine, crude*?_________.-.---do__-_- 936 128 570 574 2571 

Rock and brine__________---~-do__-~ 3,454 3,255 3,176 3,433 3,500 

Sand and gravel: _ — 

Voleanicsand ______._-~--~~—-do__-- 110 115, *110 “100 100 

Silica sand ______-_____------do__-- . 4,085 4,415 ©4,400 ©4200 4,300 oe 

Other sand and gravel _..___.---do__-~ 124,000 120,694 ©122,000 ©123,000 122,000 

Sodium and potassium compounds: . . 
‘Causticsoda _.____.-~___-~---~--+-+-- 9,000 8,000 | 8,500 8,700 8,700 

Sodium carbonate ____—— — thousand tons. — 855 | 90 90 80 285 

Sodium sulfate________..__.~-do__-- - 90 80 80 15 80 

Stone: 

Dimension:* a, . 

Calcareous: — : . 
Alabaster and onyx_ —.—---do__-- 20 17 €20 ©20 20 

Marble in blocks: ; . 

White ______.--.--do___~ 2,256 1,777 1,500 “1,600 1,600 

Colored __.__--..--do-_-_ 1,785 1,756 — “1,800 “1,800 1,800 

Schist (calcareous) __— ~~ do. _~- , 496 510 “500 - ©500 500 

Travertine __.____-_-~--do__-_. 1,075 1,066 *1,100 1,100 1,100 

Tufa________._-_.~--do__-- 4,521 5,207 5,000 4,500 4,500 

Other: . an 

Gneiss_______ 2 -.---.do._-- 259 319. £300 ©300 300 

| Granite _______--_------do_~-- 2,556 2,385 ©2,500 2,500 | 2,500 

Lava, basalt, trachyte ___.-do._.- | 6,879 8,799 ®7 000 “8,000 8,000 

-Porphyry _------~----- _do_ __- ~ 1,226 1,205 — €1,200 1,200 1,200 

Sandstone ________-.--do__-- 1,781 1,855 1,800 1,800 1,800 

Slate_______._.-..---do_--- W9 124 1202 —s« 120 120 

Tuff, volcanic _.___._-~--do__-- 5,826 ~ 930 &5,900 5,800 5,800 

Crushed and broken: : me Ce 

Dolomite___.________.-~-do____ - 849 887 £900 &850 850 

Limestone __________..----do__-- 120,000 117,025 &120,000. £110,000 110,000 

‘Marl for cement ___-~_____~-do_=-_. 11,653 11,502 11,458 © 10,574 11,000 

Serpentine.__.._.._------do.--- 2,839,204 7,500 1,500 1,500 

Quartz and quartzite. ______--do_~--. 266 316 “300 250 250 

Strontium minerals: Celestite__.....---~-- 414 _ 4,611 4,667 177 . 

Sulfur: . . . 

Gross weight of ore ____-~ thousand tons _ 41 20 5 _- Le 

. eaten enetmeereereieeernntn RSD SAT I TTT 

Recovered as elemental and in compounds: . 

Elemental from ore __—_.-~~-do_—-- 9 8 1 _- _- 

S content of pyrites____._._--do___~ 271 192 280 309 300 

Byproduct, oil refining® _ _ _ _ . _ -do_ ~~ 10 — 10 10 10 10 

Byproduct, other sources®_.___-do._--__ 200 190 190° 175 180 

| Total ________-------do__.- 490 . 400 481 494 490 

Talc and related materials. _._....----~--- 158,974 142,727 129,614 151,206 148,028 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bituminous rock, natural — — — -—-- 93,306 91,988 88,700 65,889 66,000 

Carbon black® __-.____.__.------------ 150,000 160,000 150,000 155,000 156,000 

al: 
Lignite— ____.__._.~. thousand tons. — 1,737 1,806 1,892 1,573 1,600 

Subbituminous (Sulcis coal) _.._-__--~—-- 4,458 8,112 18,773 13,708 13,700 

Coke, metallurgical _____—-—-— thousand tons. - 6,419 6,920 7,377 7 000 8,000 

Gas, natural: Marketed__ _ — million cubic feet. — 458,930 488,650 503,058 563,735 564,000 

Natural gas liquids oO 
thousand 42-gallon barrels. — 383 383 360 ©400 400 

Petroleum: 
Crude ___________--------~-do_-_- 14,961 15,635 16,024 17,230 17,000 

eee ST 

Refinery products: ; 
Liquefied petroleum gas_ — — _ — — ~do_ ~~ - 22,132 21,286 19,964 €20,000 20,000 

Gasoline, all kinds __..._.---do_.-- | 125,732 123,522 124,617 €120,000 120,000 

Naphtha ________-----~--do___- 24,269 22,876 27,175 €25,000 25,000 

Jet fuel. ________--------do_-.- 7,880 8,664 9,400 £9 000 9,000 

Kerosene________---~-----do_--- 18,933 18,514 17,042 ©18,000 18,000 

Distillate fuel oil] _.._._.__--do_--- 172,288 171,557 169,499 £170,000 170,000 

Residual fuel oi] _____.--~--do_-~- 190,322 173,466 146,087 €150,000 150,000 

See footnotes at end of table.
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Table 1.—Italy: Production of mineral-commodities: —Continued 
(Metric tons unless otherwise specified) 

Commodity 1983 (1984 1985 1986” 1987 

MINERAL FUELS AND RELATED MATERIALS ; 
—Continued 

Petroleum —Continued 
Refinery products —Continued 

Other ___— thousand 42-gallon barrels_ _ 41,300 | — 40,957 43,988 ©40,000 40,000 | 
Refinery fuel and losses ___ __ _ _ _do___~— 46,167 48,631 36,735 ©45,000 45,000 

Total ______._____~~-do____ 649,023 629,478 594,507 _°597,000 597,000 

estimated. PPreliminary. . . a 
1Table includes data available through Sept. 22,1988. 
2Reported figure. . . 
3Reported production from Sardinia and Sicily estimated at 200,000 tons annually. 
“Output of limestone and serpentine for dimension stone use is included with “Stone: Crushed and broken.” 

| TRADE | Oo 

In metalliferous ore trade with the world, deficit of $174 million, up $63 million from 

Italy’s losses increased from $332 million in that of 1985. But industrial minerals sales 
1985 to $3888 million in 1986, while the to the EEC resulted in a deficit reduction of 

outflow resulting from its transactions in $106 million, down from $693 million in : 

| industrial minerals decreased from $1.5 bil- 1985 to $587 million in 1986. Notably in 
lion to $1.4 billion. Correspondingly, in 1986, the country enjoyed surpluses of $2.4 
trade with its partners within the European billion and $921 million in its trade of 
Economic Community (EEC), Italy’s com- industrial mineral products with the world 
merce in metalliferous ores produced a_ and the EKC, respectively. 

Table 2.—Italy: Exports of mineral commodities? 

(Metric tons unless otherwise specified) a 

Destinations, 1986 | 
Commodit 1985 1986 : 

y United Other (principal) 

METALS . 

Alkali and alkaline-earth metals: 
Alkali metals ~-__§_§__________ 495 302 _- Iraq 104; France 67; Switzerland 59. 
Alkaline-earth metals. _§_____ 4 25 (?) Belgium Luxembourg 138; Switzer- 

and 12. 
Aluminum: 

Ore and concentrate______.____ 7,278 - 4,502 — Turkey 3,592; Tunisia 600; Greece 
150. 

Oxides and hydroxides _________ 283,421 338,359 166 Netherlands 118,700; Yugoslavia 
66,451; Norway 35,932. 

Ash and residue containing aluminum 7,373 6,973 __ West Germany 3,754; France 1,907; 
Belgium-Luxembourg 1,132. 

Metal including alloys: 
Scrap ____________ 5,816 4,239 21 West Germany 2,866; France 931; 

Belgium-Luxembourg 166. 
Unwrought__ $$ _~§_~§_§_ 43,797 34,307 187 West Germany 11,653; France 6,561; 

Netherlands 4,248. 
Semimanufactures _________ 134,664 138,516 8,191 West Germany 41,582; France 24,866; 

United Kingdom 10,409. 
Antimony: 

Ore and concentrate___________ 582 30 _- NA. 
Oxides ______________ Le 362 115 _ West Germany 82; United Kingdom 

; 10; Switzerland 5. 
Metal including alloys, allforms __ _ 1 24 _- Belgium-Luxembourg 19; France 2; 

. ; pain 2. 
Arsenic: Oxides and acids___§_______ 24 17 _. Spain 8; France 6; Morocco 2. 
Beryllium: 

_ Oxides and hydroxides _________ 38 24 1 France 23. 
Metal including alloys, allforms ___ 20 (7) __ All to United Kingdom. 

Bismuth: Metal including alloys, all 
forms ___~-___~________~-_~~_ 40 25 _— United Kingdom 23; West Germany 

Cadmium: Metal including alloys, all 
forms __~-~-~_____~______ ee 322 224 _- Netherlands 121; Belgium-Luxem- 

bourg 62; United Kingdom 20. 

See footnotes at end of table.
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Table 2.—Italy: Exports of mineral commodities: —Continued 
. (Metric tons unless otherwise specified) 

eee a PS Ss SS SSS 

. , Destinations, 1986 

Commodity 1985 1986 . _ 
United Other (principal) 

aC ee 

METALS —Continued 

Cesium and rubidium: Metal includ- 
ing alloys, all forms _____.._--~- 5 4 _. Portugal 3; West Germany 1. 

Chromium: 
Ore and concentrate_______.-_- 1,544 3,710 5 Austria 2,561; Yugoslavia 825; France 

Oxides and hydroxides _______-~-~- 25,549 NA 
Metal including alloys, allforms _ —- 138 212 _- West Germany 137; France 45; Spain 

Cobalt: . 
Ore and concentrate__ _____.-_~- 2 -- 
Oxides and hydroxides ______~~~ 20 43 _- Ecuador rt West Germany 12; 

rance 3. 
Metal including alloys, all forms _ ~~ 55 87 _— United Kingdom 36; France 18; West 

Germany 11. 
Columbium and tantalum: Metal includ- a 

ing alloys, all forms: . 
Columbium (niobium) _ __— —~ —__ _— (?) 1 —_ Mainly to France. 

Tantalum ~___.____--------. 6 11 _- West Germany 10. . 

Copper: . 
Ore and concentrate _ __ ~~ -.+—-~- 1,685 25 _— Austria 23; Netherlands 2. 

Matte and speiss including cement . 
copper ______.—_--~------- ' 1,192 556 3 Spain 552. 

Oxides and hydroxides __ ~~~ ~~ - 2,042 1,722 73 West Germany 631; Netherlands 172; 
France 133. 

Ash and residue containing copper _ — 5,084 4,997 21 West, Germany 2,732; Austria 1,181; 
. . ndia 369. 

Metal including alloys: . 
a Scrap ___--.----------+- 14,814 10,897 _. West Germany 8,154; France 895; 

. _ Belgium-Luxembourg 571. 
Unwrought___..___------ 14,112 8,805 447 Belgium-Luxembourg 2,023; France 

1,948; Spain 1,060. 
Semimanufactures _____ ~~~ 124,286 130,334 5,233 France 31,517; West Germany 23,002; 

. Spain 13,285. 
Germanium: Metal including alloys, all 
dorms eee ee ee eee 1 4 _- Belgium-Luxembourg 2; Sweden 2. 

Waste and sweepings . - 
value, thousands_ — $13 $102 $3 Republic of South Africa $33; West 

, ermany $17; Japan $13. 
Metal including alloys, unwrought 

and partly wrought _ troy ounces_ — 166,189 94,267 25,046 Switzerland 29,161; United Kingdom 

Hafnium: Metal including alloys, all 
forms ______._____~--.-~-- (?) (?) _. All to Tunisia. 

Iron and steel: 
Iron ore andconcentrate: = =| 

Excluding roasted pyrite. _ —— ~~ 35 2,520 -- Brazil 2,500; China 12; Austria 8. 
Pyrite, roasted. .______---- 22,873 43,235 — France 17,883; Greece 15,719; Leba- 

non 8,101. 

Metal: 
Scrap _________.------ 9,861 7,261 58 West Germany 3,371; France 2,617; 

Morocco 474. 
Pig iron, cast iron, related mate- 
rials___$_§______ ~~ 33,234 74,406 137 East Germany 30,446; West Germany 

16,287; Spain 8,600. 
‘  Ferroalloys: . 

Ferrochromium ___——_—_ 24,401 24,396 301 West Germany 14,402; France 4,059; 
United Kingdom 3,105. 

Ferromanganese. — — — — — — — 301 383 __ West Germany 131; France 129; Aus- 
tria 26. 

Ferromolybdenum_ — — — — ~~ 175 38 _. _ Yugoslavia 29; United Kingdom 7; 
Greece 2. 

Ferronickel_____...._—- (7) 239 __ France 166; Austria 71; Israel 1. 
Ferrosilicochromium _ _ _ _ — 191 46 _- West Germany 24; France 22. 
Ferrosilicomanganese ~~ — — 2,677 5,197 454 France 3,087; Weet Germany 1,303. 
Ferrosilicon_ __—~_____- 16,782 12,306 830 France 4,753; West Germany 4,475. 
Silicon metal ___._.___ ~~ 9,973 8,810 _- West Germany 3,648; Japan 3,137; 

United Kingdom 526. 
Unspecified_ _____.-_-~- 7,648 8,652 17 United Kingdom 1,155; West Ger- 

many 1,153; Romania 1,018. 
Steel, primary forms 

thousand tons__— 1,138 1,194 79 France 170; Argentina 122; China 

See footnotes at end of table.
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Table 2.—Italy: Exports of mineral commodities! —Continued 

_ (Metric tons unless otherwise specified) | : 
ree 

ae Destinations, 1986 

. Commodity _ 1985 1986 ‘ 
- uy Gaited Other (principal) 

ene 

METALS —Continued . So . . 
Iron and steel —Continued . 

Metal —Continued > 

Semimanufactures: . 
_ Bars, rods, angles, shapes, sec- . 

tions. .____.__do____ 2,569 _ 2,280 13 West Germany 830; France 619; 
oe os Switzerland 166. | . 

Universals, plates, sheets 
t » dow 1,805 1,350 155 France 214; U.S.S.R. 165; West Ger- 
7 . a, many 161. 

7 - Hoop and strip _ _ do. ___ 185° ‘187 3 France 51; West Germany 41; Austria | 

Rails and accessories —_ . . . " 
i dgu en : 16 18 (7) - Bangladesh 6; Switzerland 5; Senegal 

Wire... ____do___ 173 198 7 France 52; West Germany 32; Swit- 
zerland 23. 

Tubes, pipes, fittings do.___ — 2,092 2,001 . 114 U.S.S.R. 667; West Germany 280; 
6 a f : h . . France 182. . 
astings and forgings roug . 

Lead © dole 59 - §1 2 Yugoslavia 12; France 5; U.S.S.R. 5. 
ad: 

| Ore and concentrate__§_____2__ 24,907 14,498 ~- Spain 4,200; Bulgaria 4,000; Yugo- 
a) a . slavia 3,800. - 

Oxides __-__.--1- 1. -_ Le 2,502 851 —~~- Romania 471; Egypt 109; Poland 65. 
Ash and residue containing lead_ _ _ — 4,425 7,159 a- France 5,250; Belgium-Luxembourg 

- . : 1,693; United Kingdom 207. 
Metal including alloys: . - 

. _ Serap --.---- . 1,255 96 _~ West Germany 71; Switzerland 24; 
oo France 1. 

- Unwrought.. 2 11,786 .. 10,448. = 34 Iran 5,703; Turkey 1,047; East Ger- 
. . many 852. 

Lith Semimanufactures _________ 179 276 5 Libya 81; Greece 42; Ethiopia 28. 
ithium: . oo a 
Oxides and hydroxides _________ 18 3 _- Yugoslavia 2; Venezuela 1. 
Metal including alloys, all forms _ _ — (?) _- 

Magnesium: Metal including alloys: 
| Scrap ' 858 2 . 566 ‘40 West Germany 392; Austria 68. 
Unwrought _.__§- 2 5,216 5,262 25 West Germany 2,303; Switzerland 

7 oT , - 862; Austria 726. 
Semimanufactures_ ~~ _§____=___ 640 1,226 (2) Belgium-Luxembourg 803; France 

— . 167; United Kingdom 98. 
Manganese: OS , 

Ore and concentrate, metallurgical- . 
grade. - 1,272 1,745 ~- France 948; Netherlands 758; West 

a ae Germany 48. 
Oxides ______.- LLL 260 194 --  Belgium-Luxembourg 85; Nether- 

oe . lands 24; West Germany 21. 
Metal including alloys, all forms _ _ _ 70 34 _— West Germany 33; France 1. 

Mercury _____.—_ 76-pound flasks_ _ 563 45,008 _- Austria 43,616; France 870; Republic 
. . of South Africa 522. 

Molybdenum: . 
re and concentrate. .§____.____ 43 22 -- All to Netherlands. 

Oxides and hydroxides _________ 10 (?) _. All to Switzerland. 
Metal including alloys: y 

Scrap _.- 22 1 35 _~- West Germany 34; France 1. 
Unwrought_ 2 2 2 (?) (?) -~- Mainly to United Kingdom. 
Semimanufactures _________ 3 30 2 ‘France 15; Yugoslavia 10. 

Nickel: 
Matte and speiss _._____._____ 18 (?) -- All to Canada. 
Oxides and hydroxides ~o- eee 1 33 -_- All to Cuba. 
Ash and residue containing nickel _ _ 358 87 -~- Austria 60; Netherlands 27. 
Metal including alloys: 

Scrap _._-__. ~~~ Le 118 162 52 West Germany 91; Switzerland 9. 
Unwrought_____._-_-.=___ 125 88 24 United Kingdom 42; Yugoslavia 8. 
Semimanufactures __.______ 1,168 845 12 United Kingdom 127; France 115; 

. West Germany 111. 
Platinum-group metals: 

Waste and sweepings 
value, thousands_ _ $53 $1 -- All to West Germany. 

Metals including alloys, unwrought . 
and partly wrought _troy ounces__ 77,861 142,911 37,231 United Kingdom 33,523; West Ger- 

many 19,548. 
Rare-earth metals including alloys, all 

forms ____ ~~~ ~~~ ee 38 14 _- Switzerland 7; Greece 4; United King- 
om 2. 

Rhenium: Metal including alloys, all 
forms ____________~_____ LL 1 (?) -- Mainly to United Kingdom. 

See footnotes at end of table.



THE MINERAL: INDUSTRY OF ITALY 485 

Table 2.—Italy: Exports of: mineral-commodities' —Continued 7 

(Metric tons unless otherwise specified) 
| 

7 Destinations, 1986 

Commodit 1985 +>: 1986 - -TIn; 
mony BS United Other (principal) 

METALS —Continued oy. Oo 

Selenium, elemental_.—-________--- 1 1 _. All to Venezuela. 

Silicon, high-purity ____.---___-- 214 129 42 Japan 78; West Germany 5. 

ilver: 
Waste and sweepings ee . 

-. value, thousands__ . , $5 at 
Metal including alloys, unwrought 

and partly wrought . oo, . ; os 
oo thousand troy ounces_ — 5,405 4,533 NA Switzerland 3,807; France 145; 

. United Kingdom 55. 

Tellurium and arsenic, elemental_____ .. (?) 9 _— Pakistan 5; United Kingdom 4. 

Tin: 
Ore and concentrate. _____.--- . __ 18 _- All to Switzerland. - - 
Oxides _____~-~—-~---~~---- 238 “124 _- France 40; Spain 40; West Germany 

Ash and residue containing tin _ =~ _ ‘160 - 88 __ All to United Kingdom. . 

Metal including alloys: —_ 
Scrap ___~__ 2-H : 60 200: __ West Germany 105; Netherlands 50; 

ve Belgium-Luxembourg 24. 
Unwrought_ ________---~- 197 163 — United Kingdom 53; Netherlands 52; 

Oo 7 a ~ Yugoslavia 45. 

Semimanufactures ___———-—- 136 110° 31 West Germany 25; Switzerland 20. _ 

Titanium: oo oe Coe Cn - 

Ore and concentrate ___~_-_+_-~-- 1,906 1,335 _- Yugoslavia 500; France 387; Turkey 

' Oxides ~~ __ = ee 874 438 20 France 107; Yugoslavia 87; Austria 

Metal including alloys: . 
Scrap _____~-------s ~~ 85 124 (7) United Kingdom 70; West Germany 

He 44; France 9. 
. Unwrought__._---------- A - (7) ..  _. Mainly to Yugoslavia. 

Semimanufactures ____—____ 90 88 5 Switzerland 37; Morocco 8; India 6. 

. Tungsten: : ; | 

Ore and concentrate _________-- 5 5 a All to Austria. 

Oxides and hydroxides ______~ ~~ - 4d 8 _- France 7; Netherlands 1. - 

Ashes and residues containing tung- mL : . 

sten ____________~------ 4 — . , 
; Metal including alloys: an a 

Scrap __._---~--------- 46. 33 _- West Germany 21; Belgium-Luxem- 
. bourg 6; Austria 5. 

Unwrought___. ~~~ =_~+-- 125 ° 86 61 West Germany 19; Belgium-Luxem- 

a. urg 4. 
Semimanufactures _______--~— 15 67 15 Egypt34; United Kingdom6. . =~ 

Uranium and thorium: Bo Se 
| Ore and concentrate. ______—- 21 331: - __ Netherlands 187; Albania 79; Argen- 

. tina 60. 
Metal including alloys, all forms: OO * 

Uranium _____~ ~~ _ ~~ 1 _- 
Thorium _________-_-_-—- — (7) __ Allto Netherlands. - = «© 

Vanadium: - oS co, , 

Oxides and hydroxides ____-~__ ~~ - 4d 2 _—_ All to Turkey. 
Ash and residue containing vanadium 1,901 1,238 654 West Germany 494; Paraguay 54. — 
Metal including alloys: . - 

Scrap ______._-------- _e " ] _. Mainly toFrance. © 
Unwrought_ _______..- -- (?) (?) _- All to Sweden. Oo, 

zi Semimanufactures ___-_.--- . ~- ~ 2 -~- Mainly to France. 
inc: 
Ore and concentrate. _$_ 2 __ 25,283 14,908 __ Austria 9,008; Belgium-Luxembourg 

5,027; Yugoslavia 793. 

Oxides ______-_-___-~----=-- 5,334 5,057 3 West Germany 1,962; France 1,665; 
- Belgium-Luxembourg 385. 

Blue powder_—______-------- 315 254 _. West Germany 135; France 70; 
Belgium-Luxembourg 37. 

Matte__.__.____-_--=----+- 555 506 42 West Germany 277; Spain 118; 
7 France 45. 

Ash and residue containing zinc _ — _ _ 6,233 6,768 . 25 West Germany. 3,677; Belgium- 
Luxembourg 1,359; Spain 1,038. 

Metal including alloys: 
Scrap _______.--------- 4,512 4,159 _- West Germany 3,584; France 192; 

. . Spain 151. 
Unwrought__~____---~---- 45,772 48,816 9,001 U.S.S.R. 7,944; Turkey 6,213. 
Semimanufactures ________— 1,776 4,377 . 1 West Germany 2,855; France 866; 

Portugal 310. 

See footnotes at end of table.
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Table 2.—Italy: Exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

” Destinations, 1986 
Commodit “1985 1986 . 

v BO / ; Qnited _ Other (principal) 

METALS —Continued | 

Zirconium: oo 
Ore and concentrate ___~§___~____ 5,073 8,137 _— Hungary 4,778; Brazil 815; Spain 729. 
Metal including alloys: . 

Scrap ___-__--~ ~_______ 9 4 (2) MainlytoFrance.- . 
Unwrought___§_~§____~______ 2 5 (7) Mainly to Sweden. 
Semimanufactures _________ 63 22 (7) Turkey 20; France 2. 

Other: | 
Ores and concentrates... _§____ 4,655 372 _— Spain 232; West Germany 82; France 

: Oxides and hydroxides ______... 37 CO 426 2 Netherlands 75; Venezuela 65; West 
Germany 56. 

Ashes and residues. 9 ~~~ __ _ ~ 16,789 - 13,208 91 Canada 3,008; Belgium-Luxembourg 
_ __ 2,764; West Germany 1,722. 

Base metals including alloys, all forms 154 12 10 West Germany 1;Italy1. — 

INDUSTRIAL MINERALS | 
Abrasives, n.e.s.: . oe 

Natural: Corundum, emery, pumice, 
etc __-________ LL 109,356 93,473 22,636 United Kingdom 41,062; Algeria 

Artificial: 
Corundum __________~____ 6,386 5,730 455 Bulgaria 1,167; France 757; Austria 

Silicon carbide. __ __.§§ -____ 11,711 11,962 294 France 2,788; West Germany 2,755; 
. Belgium-Luxembourg 1,117. 

Dust and powder of precious and semi- 
precious stones including diamond 

kilograms__ 330 182 108 United Kingdom 19; France 17. 
Grinding and polishing wheels and 

- stones _-__ =» 27,997 22,371 1,144 France 3,270; West Germany 1,838; 
. Saudi Arabia 1,583. 

Asbestos, crude_____~_~_~_ ~~ ____ 66,244 45,187 __ West Germany 13,034; France 10,573; 
Spain 3,885. — 

Barite and witherite__=§_§_~§_-9________ 27,136 3,992 __ Yugoslavia 1,805; Nigeria 1,000; 
. ~ Congo 680. 

Boron materials: 
Crude natural borates... __.___ 2,461 1,176 _— Austria 287; Yugoslavia 238; 

. Belgium-Luxembourg 98. 
Elemental _. $$ 5 _-§ _- -/ -§ 44 242 __ Libya 99; Greece 75; Yugoslavia 26. 
Oxides and acids _.§ _-_-_-_______ 17,307 17,903 __ Austria 12,365; Pakistan 3,318; Fin- 

land 1,783. 
Bromine ___~_____~_~_~___~u 2 73 86 __ West Germany 50; France 29; Swit- 

zerland 7. 
Cement__ ~~ ~~~ 383,633 275,133 52 Switzerland 121,730; Algeria 31,549; 

. France 20,951. 
Chalk____~ ~~~ 2 5,931 3,268 __ West Germany 2,782; Switzerland 

330; Togo 63. 
Clays, crude: 

Bentonite _________________ 28,063 20,779 36 France 10,477; Netherlands 4,309; 
Tunisia 2,070. 

Chamotte earth___-__-_________ — . $3,199 3,462 _— Tunisia 2,350; Switzerland 397; East 
Germany 224. 

Fuller’s earth ___.___________ _- 33 _— United Kingdom 21; France 12. 
Kaolin ____~_~____~_____ 50,305 23,117 © 1 France 17,967; Tunisia 1,620; Israel 

1,350. 
Unspecified ____§_____~_______ 14,346 16,292 20 Turkey 12,450; Switzerland 857; Tuni- 

sia 691. 
Cryolite and chiolite_____________ 43 25 _- West Germany 10; Turkey 10; Greece 

Diamond: 
Gem, not set or strung____ carats__ 3,454 14,292 991 Belgium-Luxembourg 159; Switzer- 

land 102; undetermined 13,040. 
Industrial stones ________do____ 49,029 1,108 __ France 882. 

Diatomite and other infusorial earth _ _ _ 4,114 3,037 __ Austria 1,282; Switzerland 567; West 
Germany 375. 

Feldspar, fluorspar, related materials: . 
Feldspar ___________~_______ 39,189 29,413 — West Germany 15,588; Switzerland 

5,293; Algeria 1,000. 
Fluorspar _-_______________ 44,786 11,744 _- United Kingdom 3,500; West Ger- 

; many 3,250; Austria 2,327. 
Unspecified _._-_____________ 564 263 20 Austria 148; Switzerland 52; West 

Germany 24. 

See footnotes at end of table.
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Table 2.—Italy: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

. ms Destinations, 1986 

Commodit 1985 1986 : 
y . United Other (principal) 

INDUSTRIAL MINERALS —Continued . . 

Fertilizer materials: a 
Crude, nes ~~~ ~~ 24,891 24,320 302 France 9,944; Switzerland 3,202; 

. Malta 3,000. © 
Manufactured: 

Ammonia__— =~ ~~~ ____ 129,076 185,996 — Greece er 334; Spain 39,101; Turkey 

Nitrogenous _____________ 1,106,832 1,087,855 73,819 Greece 174,533; Turkey 141,221; 
Spain 109,406. 

Phosphatic_— ~~~ ____ 5,477 4,007 _- Austria 1,574; Saudi Arabia 724; 
- West Germany 348. 

. Potassic. ~~ ~~ 5 2 111,417 66,575 104 Greece 14,500; Turkey 12,300; Algeria 

Unspecified and mixed__ _— __ _ 481,486 480,170 - 24 West Germany 61,189; China 55,349; 
France 55,237. 

Graphite, natural ______________ 444 243 17 Switzerland 73; West Germany 52; © 
France 19. — 

Gypsum and plaster ____________. 16,773 13,803 _- Switzerland 10,848; Greece 855; 
United Kingdom 431. 

Iodine ~~~ 2 ~~~ LL 2 50 _— Yugoslavia 40; West Germany 7; 
United Kingdom 1. 

Kyanite and related materials___ _ _ _ _ _- 1,021 -- West Germany 766; Netherlands 104; 
United Kingdom 88. . 

Lime ____ LL 39,872 34,518 270 Switzerland 33,411; Austria 302. 
Magnesium compounds: . 

Magnesite _____._§________ ue 2,373 719 ~— Netherlands 267; Saudi Arabia 207; 
Switzerland 90. 

Oxides and hydroxides _________ 116,014 175,753 -- West Germany 32,133; Austria 
24,631; Republic of South Africa 
16,359. 

Other. ~~~ ~~ LL 68 48 _— Belgium-Luxembourg 24; France 24. 
Mica: 

Crude including splittings and waste _ . 229°. 128 Ls Belgium-Luxembourg 64; West Ger- 
many 31; Republic of Korea 18. 

Worked including agglomerated split- 
tings -__--~- ~~ ~~ Le 34 ST France 27; Saudi Arabia 15; West 

. Germany 5. 
Nitrates, crude ____.~__~_________ 42 128 — United Kingdom 104; West Germany 

Phosphates, crude ______ ~~ __ 366 224 -- Switzerland 64; Netherlands 35; 
France 27. 

Pigments, mineral: - 
Natural, crude __-_________.__ 602 285 20 Netherlands 54; Portugal 48; Somalia 

Iron oxides and hydroxides, processed 9,452 7,839 1 France 1,906; West Germany 1,131; 
United Kingdom 856. ’ 

Potassium salts, crude_______~_____ (?) 48 _- West Germany 25; Israel 10; United 
Kingdom 10. 

Precious and semiprecious stones other 
than diamond: 
Natural _________ _ kilograms__ 2,530 | 181 NA Hong Kong 60. 
Synthetic __-._________do____ 1,076 462 NA West Germany 256; Brazil 34. 

Pyrite, unroasted___§_§_§ $$ 4,778 4,676 445 West Germany 2,504; France 838; 
Austria 476. 

Quartz crystal, piezoelectric 
kilograms_ _ NA 1 NA NA. 

Salt and brine. ___§ $$$. ee 428,589 619,179 219,138 Netherlands 119,710; United King- 
dom 87,490. 

Sodium compounds, n.e.s.: Carbonate, 
manufactured ___§_9___________ 53,037 57,932 _— Israel 23,338; Greece 14,009; Algeria 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked __ ___ 459,071 390,003 15,257 West Germany 64,252; Japan 52,443; 
France 35,293. 

Worked __________------ 1,764,540 1,588,336 222,628 West Germany 445,880; Saudi Arabia 
O41, 

Dolomite, chiefly refractory-grade __ 35,056 40,488 -- France 22,721; Switzerland 10,313; 
West Germany 3,246. 

Gravel and crushed rock ________ 803,524 858,491 2,110 Switzerland 256,243; Algeria 92,508; 
Kuwait 85,513. 

Limestone other than dimension _ _ _ 3,064 869 _- Austria 484; Switzerland 177; France 
175. 

Quartz and quartzite.__________ 31,060 29,310 3 Switzerland 12,415; France 7,857; 
West Germany 5,463. 

Sand other than metal-bearing __ _ _ T112,162 152,607 38 Switzerland 146,411; France 1,616; 
Libya 509. 

See footnotes at end of table.
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Table 2.—Italy:. Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

- . , Destinations, 1986 
oo - nmodity ar 1985 Ls V9R6 Tk 

. Commod ey ; 1985 Gaited . Other (principal) 

INDUSTRIAL MINERALS —Continued . SS 

Sulfur: , oe Co a . 
Elemental: . oe 

. Crude including native and by- mo , mc 
product. 14,455 3,633 __ Yugoslavia 2,994; France 402; Tan- — 

zania 50. 
Colloidal, precipitated, sublimed _ 21: . ABQ GL Libya 402; France 20; Israel 11. 

Dioxide_______= 2 Le LL 82 535 __ Yugoslavia 355; Israel 59; Belgium- 
. ees Pe Luxembourg 50. an 

Sulfuric acid. 2 2 22 2 117,500 111,174 7,000 Belgium-Luxembourg 20,951; Spain 
- . . os oe . 18,643; Greece 13,500. 

Talc, steatite, soapstone, pyrophyllite __ 41,987 43,076 2,637 West Germany 14,244; United King- - 
dom 7,444; France 5,202. . . 

' Vermiculite, perlite, chlorite....2.._ -°.. 61,976. : 54,918. LL United Kingdom 41,000; France 
Be, 13,025; Switzerland 636. 

Other: . BO , mo le ae 
Crude_____ ~~~ 13,716 8,996 8 Switzerland 3,086; Spain 938; France 

Slag and dross, not metal-bearing _ _ _ 187,438 416,034 _- Greece 334,246; Cyprus 52,500; Aus- 
oo tria 19,157. eo 

MINERAL FUELS AND RELATED. . = co 7 - :MATERIALS - : | a a ce | 

Asphalt and bitumen, natural _______ 717 1,363 62 Malta 341; Iraq 202; France 160. 
arbon: 
Carbon black _-_._-____-___- 1,542 470 6 West Germany 88; France 64; Spain 

Gas carbon _____~_~_______ 71,350 59,523 20 Yugoslavia 16,849; Austria 9,937; 
= oo . . Turkey 7,784.  —_ 

Coal: . | . 
Anthracite... ~~ 7,039 1,786 __ France 1,564; Austria 155; Switzer-. . 

an. . . 
Bituminous __________§§__ __ 33,398 3,801 __ Switzerland 2,949; Yugoslavia 700. 
Briquets of anthracite and bituminous ; 

coal. ee 488 158 ~~ Kuwait 98; France 30; Israel 29. 
Lignite including briquets _______ 26 26 —_ All to France. - 

Coke and semicoke_____=__-_____ 450,766 175,517 — Austria 47,128; Romania 31,207; Hun- 
gary 28,582. 

Gas natural: Gaseous 
_million cubic feet_ _ 2 1 _- Mainly to France. 

Peat including briquets and litter __ _ _ _ 154 | 202 __ West Germany 89; France 39; Austria 

Petroleum: — , - 
Crude_ thousand 42-gallon barrels__ 1,900 1,279 (7) West Germany 1,178; France 101. 
Refinery products: , 

Liquefied petroleum gas 
‘ do____ 2,956 2,893 372 Greece 905; France 446. 

Gasoline _____....do____ 37,343 40,846 11,066 France 8,251; Netherlands 7,386. 
Mineral jelly and wax __do____ 50 833 422 Netherlands 388; West Germany 8. 
Kerosene and jet fuel_ _ .do_ _ _ _ 11,529 12,242 963 Netherlands 2,116; Iran 1,677. 
Distillate fuel oil ___~_do____ = 16,713 32,124 452 France 10,624; Netherlands 5,247; 

a _ Switzerland 2,831. 
Lubricants _________do____ 3,397 3,430 1 West Germany 377; Algeria 307; . 

. Netherlands 242. 
' Residual fuel oil_ ___ __do____ = 19,490 28,389 7,422 Netherlands 7,489; Belgium-Luxem- 

— bourg 2,849. 
Bitumen and other residues 

. do____ 871 654 (7) Austria 330; Switzerland 187; Greece 

Bituminous mixtures_ __do_ _ _ _ 25 46 2 Netherlands 15; Libya 9; Belgium- 
. , Luxembourg 6. 

Petroleum coke ______do____ 64 93 -- Austria 91; Malta 1. 
EL SS ye recesses geneinpernannneneene> 

TRevised. NA Not available. . . ne 
Table prepared by Jozef Plachy. 
2Less than 1/2 unit. . a
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: -. Table 3.—Italy: Imports of mineral commodities' .__ 
(Metric tons unless otherwise specified) - 

\ . - ae Destinations, 1986 

. Commodit . 1985 1986 ” TInites y United Other (principal) 
| 

METALS 
| 

Alkali and alkaline-earth metals: . . 
Alkali metals _____.-.....-_. 6,123 4,959 — France 2,957; West Germany 1,958; 

- Austria 23. . 
- Alkaline-earth metals_____-_----~ 162 60 _~ Belgium-Luxembourg 14; U.S.S.R. 16; 

ae oo —_ Austria 5. | 
Aluminum: se 

Ore and concentrate ___....._-. 1,277,114 1,395,994 14 Guinea 782,221; Australia 510,775; 
- . . China 47,120. 

Oxides and hydroxides .__..._—_ 291,344 376,902 898 Guinea 121,593; West Germany 
72,610; France 66,464. oo, 

Ash and residue containing aluminum _. 96,583 106,726 . 132. Austria 83,118; France 13,705; West 
Germany 2,359. 

Metal including alloys: . . 
Scrap __...------.----~ 148,472 182,129 8,618 West Germany 43,832; France 41,975; 

7 _ Austria 27,944. ~~ 
Unwrought_ .-.-..-_--.-- 319,876 347,690 21 Netherlands 80,398; West Germany 

mo, 55,185; Yugoslavia 52,121. 
Semimanufactures __.._..—— 123,358 139,145 3,159 West Germany 56,657; France 22,333; 

| . : Belgium-Luxembourg 11,412. 
Antimony: 

Ore and concentrate... ____._.._-— 57 20 20 . - 
Oxides ___________- ~~~ 893 1,163 15 Belgium-Luxembourg 51T; United 

. a ingdom 243; France 167. 
Metal including alloys, all forms — — — 247 — 221 (2) — Turkey 98; Netherlands 69; Belgium- 

| Luxembourg 14. 
Arsenic: Oxides and acids._.__----+- 454: 534 _.. France 176; Belgium-Luxembourg 

. oe 142; West Germany 72. . 
Beryllium: . . 

. Oxides and hydroxides __..—-_--- 23 25 (7) France 24; United Kingdom I. 
Metal including alloys, allforms ___ A °° °- ® & 

Bismuth: Metal including alloys, all . - CO 
forms _~_______~____~ ~~ ---~- 89 ~ 0 _— United Kingdom 74; West Germany 

. i re vs Dts 183 Netherlands 8. 
Cadmium: Metal including alloys, all . 

forms -____________--------- 54 . 96 1 Netherlands 47; Belgium-Luxem- 
ay bourg 21; Finland 6. 

Cesium and rubidium: Metal including oe Ss 
alloys, all forms ____..--.---~- 7 4 10 -- Austria 7; United Kingdom 3. 

Chromium: oo 
. Oreand concentrate ______-__- 229,118 152,169 — Albania 63,840; Republic of South 

. . Africa 43,240; Turkey 19,632. 
Oxides and hydroxides ~____~ ~~~ 2,050 2,958 815 West Germany 1,432; United King- 

om 375. 
Metal including alloys, all forms — —— 193 198 1 United Kingdom 82; France 43; China 

Cobalt: 
Ore and concentrate_ $2. -...-- 3 en . 
Oxides and hydroxides ____...—~ 230 235 (?) Belgium Luxembourg 163; Finland 

. 36; West Germany 21. 
Metal including alloys, all forms — ~~ 415 620 5 West Germany 116; France 102; 

. United Kingdom 30. 
Columbium and tantalum: Metal includ- 7 

ing alloys, all forms: . 
Columbium (niobium) _ — ___——-~~- 2 34 28 Netherlands 2; Republic of South 

Africa 2. 
Tantalum _____-____---~-~--- 4 3 2 West Germany 1. 

Copper: . 
Ore and concentrate _________~- 24 1 -- All from Zambia. 
Matte and speiss including cement 

copper __ -____----------- 683 188 __ France 106; Belgium-Luxembourg 52; 
; Switzerland 15. 

Oxides and hydroxides ________~- 299 342 3 West Germany 136; Norway 128; 
Belgium-Luxembourg 53. 

Sulfate __._____ ~~... -- 2,719 380 _- France 298; Czechoslovakia 80; 
Netherlands 1. 

Ash and residue containing copper — — 7,367 6,428 -- Austria 3,282; Albania 2,974; 
Belgium-Luxembourg 76. 

Metal including alloys: 
Scrap ______-.----_-.-- 120,860 145,098 37,181 United Kingdom 32,508; France 

Unwrought________.-.--- 363,440 369,967 1,674 Chile 128,112; Zambia 43,921; 
; Belgium-Luxembo 32,758. 

Semimanufactures ______——-~ 145,503 155,596 332 West Germany 55,216: France 49,994: 
Belgium-Luxembourg 12,627. 

Germanium: Metal including alloys, all 
forms ___________~____-_--- 84 1 (?) Mainly from Belgium-Luxembourg. 

See footnotes at end of table.
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Table 3.—Italy: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

. Destinations, 1986 

modit 1985 —_: 1986 : 
Com y | | | : Bnited _ Other(principa) 

METALS —Continued . . 

Gold: . . , 
Waste and sweepings _ , 

value, thousands_ _ —_ $1 _. All from Cyprus. : 
Metal including alloys, unwrought 

and partly wrought oo 
thousand troy ounces__ 7,458 6,985 96 Republic of South Africa 3,651; Swit- 

zerland 2,454; U.S.S.R. 312. 
Hafnium: Metal including alloys, all . 

forms ___----_____________ (2) (7) (7) Mainly from France. 
Iron and steel: _ , 

Iron ore and concentrate: a 
Excluding roasted pyrite 

thousand tons_ _ 18,294 - 17,600 _- Brazil 5,939; Liberia 3,322; Mauri- 
tania 2,253. 

Pyrite, roasted___§___.__do____- ‘(?) (?) — Mainly from Gabon. . . 
Metal: 

Scrap ____________do____ 5,777 4,746 314 West Germany 1,731; France 1,358; . 
a 7 U.S.S.R. 692. 

Pig iron, cast iron, related mate- 
rials_._~ 2 351,494 471,042 593 USSR. 86,320; Brazil 71,778; France 

Ferroalloys: 
Ferrochromium __—_____ 97,833 99,030 11 Republic of South Africa 39,049; 

Zimbabwe 24,018; Finland 11,890. 
Ferromanganese_ _____ _ _ 81,823 90,052 — France 38,579; Republic of South 

. Africa 24,783; Norway 8,437. 
Ferromolybdenum_ _ _ — _ _ — 1,500 1,979 _.  Belgium-Luxembourg 836; Austria 

SO, 549; Netherlands 310. 
Ferronickel_ ~~ ~§_~9_~_____ 22,085 21,719 a France 9,654; Colombia 4,787; Domin- 

ican Republic 3,645. 
Ferrosilicochromium __ __ _ 1,114 1,826 | __ West Germany 1,801; Belgium- 

. . Luxembourg 25. 
Ferrosilicomanganese ___ _ _ ° 27,008 23,545 -- Norway 10,300; Republic of South 

Africa 5,267; Portugal 2,390. 
Ferrosilicon_ ~__§_§ ___._____ 48,133 55,361 _- West Germany 15,772; France 14,718; 

Norway 12,483. 
Silicon metal __-_______-_ > 13,349 14,145 (?) Norway 5,372; France 3,451; West 

. . Germany 1,681. 
Unspecified__________ — 6,338 8,412 13 France 3,416; United Kingdom 1,275; 

West Germany 970. 
Steel, primary forms 

thousand tons_ _ 2,971 3,356 13 France 851; Belgium-Luxembourg 
. 488; Brazil 358. 
Semimanufactures: . 

Bars, rods, angles, shapes, sec- 
tions_________do___ _ 1,085 1,184 13 France 278; West Germany 236; . 

Switzerland 119. 
Universals, plates, sheets 

do_ ___ 1,594 1,771 37 France 394; Belgium-Luxembourg 
318; West Germany 242. 

Hoop and strip _ __ _do____ 206 195 (?) West Germany 65; France 62; Austria 

Rails and accessories 
do ___ 718 62 (?) Netherlands 19; Canada 18; West 

Germany 12. 
Wire __________do____ 94 84 (7) Yugoslavia 26; Belgium-Luxembourg 

24; France 9. 
Tubes, pipes, fittings 

do____ 341 366 5 West Germany 123; France 92; 
United Kingdom 27. 

Castings and forgings, rough 
Lead do____ 14 17 (?) Spain 5; France 4; West Germany 4. 

ad: 
Ore and concentrate___________ 12,019 30,945 — Canada 10,267; Spain 7,560; Australia 

5,270. 
Oxides __-____________ 1,762 711 12 West Germany 559; Netherlands 95; 

United Kingdom 40. 
Ash and residue containing lead_ _ __ 4,237 1,286 _- West Germany 688; Switzerland 236; 

Cyprus 185. 
Metal including alloys: 

Scrap _________________ 12,763 18,122 57 Switzerland 9,180; Austria 2,239; 
France 2,062. 

Unwrought______________ 114,995 140,804 150 West Germany 30,618; Morocco 
26,311; Mexico 19,182. 

Semimanufactures _________ 774 984 2 Belgium-Luxembourg 367; West Ger- 
many 264; France 140. 

See footnotes at end of table. ,
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Table 3.—Italy: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

a 

7 - — . Destinations, 1986 

Commodit 1985 1986 ro 
. y Gaited Other (principal) 

ee rpc i A SS 

METALS —Continued 

Lithium: 
Oxides and hydroxides ~~~. _—_-~ 298 267 5 West Germany 171; United Kingdom 

23; Netherlands 17. 
Metal including alloys, allforms —__ — 6 3 3 

Magnesium: Metal including alloys: 
Scrap eee ee eee eee 1,662 877 13 West Germany 324; Netherlands 212; 

a France 105. 
Unwrought ________________ 2,519 1,601 _— Norway 753; France 543; Belgium- 

S Luxembourg 90. 
Semimanufactures_ ~~... __ 754 752 62 France 550; West Germany 50. 

Manganese: 
Ore and concentrate, metallurgical- 
grade________.-____--_~_~- 392,646 329,736 9,000 Gabon 175,622; Republic of South 

. Africa 111,479; France 9,006. 
. Oxides _-___.~__________ 2,417 2,499 2 Belgium-Luxembourg 1,358; France 

448; Netherlands 328. 
Metal including alloys, all forms ~~ _— 3,521 1,836 | Republic of South Africa 725; Nether- 

ce lands 247; West Germany 217. 
Mercury ______—-— 76-pound flasks_ _ 4,930 5,197 58 Netherlands 2,755; United Kingdom 

754; West Germany 667. 
Molybdenum: oO 

Ore and concentrate_______.__~ 4,810 2,742 162 Netherlands 1,496; Luxembourg 453; 
ile 374. 

Oxides and hydroxides _______~~ 65 65 11 West Germany 45; United Kingdom 

Metal including alloys: an 
Scrap __________-__=--~- (?) 35 __ All from France. 

~ Unwrought____ ~~ -_----_-- 29 75 2 Austria 48; West Germany 19; United 
Kingdom 5. 

Semimanufactures _______——_ 113 155 91 Austria 42; France 6. 
Nickel: 

Ore and concentrate _______.__-~ 118 7 _. All from France. 
Matte and speiss ________-___~ 4,426 4,927 _— Australia 3,425; Cuba 5&4; Nether- 

lands 528. 
Oxides and hydroxides ________~_ 975 1,836 _— Cuba 1,193; Austria 438; Australia 

117. 
Ash and residue containing nickel _ _ 8,545 3 _— All from France. 

Scrap _.....~-----___--- 270 86 6 West Germany 388; France 19; United 
Kingdom 11. 

Unwrought__________---~- 17,919 18,387 314 U.S.S.R. 3,292; Canada 2,957; Nether- 
lands 2,594. 

Semimanufactures _______—~— 3,039 2,812 286 West Germany 1,053; United King- 
om 732. 

Platinum-group metals: 
Waste and sweepings 

value, thousands_ — $4,001 $9,295 $3,816 Yugoslavia $3,450; Egypt $708. 
Metal including alloys, unwrought 

and partly wrought _troy ounces_ _ 202,358 237,274 9,517 United Kingdom 76,648; Switzerland 
48,548; Republic of South Africa 
15,482. 

Rare-earth metals including alloys, all 
forms ____________________ 16 65 1 Brazil 42; Austria 16; France 2. 

Rhenium: Metal including alloys, all 
forms __._~_~.~~____________- () (7) (7) 

Selenium, elemental_ ___ ~~ _§_§_§____ 290 34 3 West Germany 7; Japan 7; United 
Kingdom 7. 

Silicon, high-purity ___...._____- 7 20 (?) Switzerland 15; Belgium-Luxem- 
bourg 3. 

Silver: 
Waste and sweepings 

value, thousands_ _ $3,556 $3,521 $805 France $1,424; Switzerland $1,146. 
Metal including alloys, unwrought 

and partly wrought . 
thousand troy ounces_ _ 8,842 18,667 129 Switzerland 8,594; West Germany 

2,726; United Kingdom 2,582. 
Tellurium, elemental and arsenic _ _ _ _ _ 59 65. __ Sweden 63; Belgium-Luxembourg 1; 

Canada 1. 
Tin: 

Ore and concentrate ________-—- -- 24 _. All from West Germany. 
Oxides ______._____-----~- 28 21 _. Czechoslovakia 20; West Germany 1. 
Ash and residue containing tin ____ 12 15 _- All from France. 
Metal including alloys: 

Scrap ______-_--~------ 5 9 — France 5; Gibraltar 4. 
Unwrought__________--_~_ 5,636 6,330 5 Malaysia 2,339; Indonesia 2,031; 

United Kingdom 593. 
Semimanufactures _ __—~___~- 245 253 1 West Germany 150; United Kingdom 

40; Singapore 33. 

See footnotes at end of table.
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Table 3.—Italy: Imports of mineral commodities: —Continued oe | 
| __.. (Metric tons unless otherwise specified) | 

Te Destinations, 1986 
Commodity _ - 1985 1986 “TKniteqd 2 2... . mmoany oo | Bnited | Other (principal) 

| _ METALS —Continued ) | | 

Titanium: , os a 
Ore and concentrate___________ 146,179 54,848 18 Canada 36,514; Australia 16,041; Re- . 

- . public of South Africa 2,136. 
Oxides _-. ~~~ ~~ 29,601 - 28,712 30 West Germany 13,976; United King- 

. dom 3,781; France 2,507. . 
Metal including alloys: 

Scrap ~___ 2,481 2,911 1,198 Austria 1,474; Netherlands 76. 
Unwrought_ 92-2222 75 67 - 1 USS.R. 25; United Kingdom 21; 

: - _ West Germany 16. — 
Semimanufactures_________ 453 495 108 Japan 132; West Germany 60. 

Tungsten: . a 
Ore and concentrate_____________. . 181 144 18 Canada 74; Austria 23. 
Oxides and hydroxides _________ 26 46 ~- Austria 45;WestGermanyl. . 
Metal including alloys: a 

| Scrap. 2 LLL 1 d ~~.  Allfrom West Germany. | 
Unwrought_ ~~~ 39 35 9 United Kingdom 9; France 6. __. 
Semimanufactures _________ 91. - 110 15 West Germany 24; United Kingdom 

Uranium and thorium: . | 
Ore and concentrate___§_-2______ 67  -56 _- France 23; Chile 18; West Germany — 

Metal including alloys, all forms: 7 oe - | 
Uranium ___~_~_~§_~ = 18 — 2 (?) Mainly from West Germany. | 
Thorium _22~_~_~2 1 (?) _- All from West Germany. 

~ Vanadium: me 
Ore and concentrate __.________. ee 1,208 -~- Greece 1,200; United Kingdom 8. 
Oxides and hydroxides ______-__— ~ 30 ~ 15 _— Netherlands 13; West Germany 2. 
Ash and residue containing vanadium __ - . 2,508 2,178 -. Austria 1 ie France 227; West Ger- 

- , many : 
Metal including alloys: . so, oo, 

Scrap ~~ LL 8 23 _- All from West Germany. 
_  Unwrought..2- ~~ 22 LC OT BO 1 Belgium-Luxembourg 39; West Ger- 
| many 5. 

_ Semimanufactures _________ (?) 18 -- France 11; Belgium-Luxembourg 7. 
Zinc: . 

Ore and concentrate__..___.__._ 395,978 - 448,572 — Ireland 116,817 ; Canada 76,702; Peru | 

Oxides _____ ee 5048 «5,552 _. West Germany 1,902; France 962: 
Belgium-Luxembourg 788. 

Blue powder__..9~-2-_.______ 1,716 2,094 -- West Germany 776; France 556; Nor- 
way 505. 

_ Matte._--2 ~~ Le 12,280 11,805 73 West Germany 3,669; France 2,982; 
United Kingdom 1,041. . 

Ash and residue containing zinc _ _ _ - 6,483 — 5,821 ~. West Germany 5,032; Switzerland 
. 334; Tunisia 142. 

Metal including alloys: 
Scrap_______________ 10,563 8,237 oe France 4,178; West Germany 2,010; 

Switzerland 581. 
Unwrought_ = ~§ 2 5 78,350 68,565 -~— West Germany 26,712; Netherlands 

12,616; Belgium-Luxembourg 8,995. 
Semimanufactures_________ 4,203 4,851 __ West Germany 3,334; France 533; 

. Belgium-Luxembourg 498. 
Zirconium: a, 

Ore and concentrate___________ _ 84,627 48,175 —_ Australia 36,850; Republic of South 
Africa 10,822; West Germany 281. 

Metal including alloys: 
Scrap______~___________ 4q 15 _. France 10; West Germany 5. 
Unwrought. ~~ ~~~ 4 25 — Republic of South Africa 20; France 

Semimanufactures_____.___ 49 - 33 19 United Kingdom 10; West Germany 

Other: | 
Ores and concentrates__________ 1,655 10,273 — Canada 7,421; China 2,516; Denmark 

Oxides and hydroxides _________ 369 904 3 Belgium-Luxembourg 391; West Ger- 
. many 399; United Kingdom 265. 

Ashes and residues____________ 99,229 96,080 120 Republic of South Africa 64,966; Can- 
. ; ada 20,761; Hungary 2,705. Base metals including alloys, all forms 144 3 (2) United Kingdom 2. 

See footnotes at end of table.
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: Table 3.—Italy: Imports:of mineral:commodities! —Continued 

(Metric tons unless otherwise specified) 

os oe. Destinations, 1986 
an Commoditi oy 1985 1986 ° . 

. y an | Buited Other (principal) | 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
- Natural: Corundum, emery, pumice, ee ves _ 

ete __-____ ee _e 3,782 6,820 101 Greece 4,779; Turkey 459; Spain 166. 
Artificial: oe Boe ae 

Corundum ___~ ~~~ 33,778 32,268 465 West Germany 8,824; Austria 8,376; 
Yugoslavia 4,930. 

Silicon carbide_____.__.___ 12,468 10,191 (7) Norway 3,391; West Germany 2,003; 
a Switzerland 1,650. 

Dust and powder of precious and semi- : a | . 
precious stones including diamond i 3 

kilograms__ — 2,729 3,185 650 Switzerland 1,311; Ireland 767. 
Grinding and polishing wheels and _ - OS 

stones ___~_ 22 4,240 43531 23 Austria 1,456; France:777; West Ger- 
many 617. 

Asbestos, crude __ 2 2 2 47,952 47,895 109 Canada 23,668; Zimbabwe 8,176; Re- 
uf public of South Africa 5,246. 

Barite and witherite____.--_ = 19,388 . 24,615 _— Spain 7.669; Turkey 3,600; Morocco 

Boron materials: 
Crude natural borates___.___.__. 121,375 116,854 __ Turkey 115,899; Belgium-Luxem- 

bourg 800; France 89. 
Elemental ___ $2922 (7) (?) (7) et os 
‘Oxides and acids — 2 3,839 6,592 320 Turkey 4,531; France 1,218. 

Bromine ____ ~~. =e 1,614 2,613 — Israel 2,585; France 24; Hungary 4. 
Cement_______~_ =~ LL 381,461 319,451 74 Yugoslavia 243,111; France 66,833; 

Se Be , SO . Spain 3,264. 
Chalk... ee 27,649 9,717 _— France 9,506; West Germany 115; 

ee Foy ~ |. Austria 94. 
Clays, crude: . 

Bentonite _____________=____ 20,731 31,615 50 Greece 23,520; West Germany 1,914; 
; ‘ A United Kingdom 1,026. 

Chamotte earth________ -. $4,681 ' 61,090 — 1,684 France 36,890; Czechoslovakia 12,038; 
West Germany 4,897. 

Fuller’s earth $2 = NA 2,575 1,019 Spain 1,507; Netherlands 25. — 
Kaolin ~~~ 635,996 617,612 122,707 United Kingdom 284,693; West Ger- | _ . ae roe many 53,871. 
Unspecified ...-9__~_~__~____ 936,110 951,724 422 West Germany 773,583; France 

. _- 7 104,686; United Kingdom 51,440. 
Cryolite and chiolite.__§__~§_____.___ 814 873 _- Denmark 696; West Germany 171; 

Cs vos cee ' Netherlands 6. 
Diamond: ae 

Gem, not set.or strung____ carats__ 218,458 ; | 222,122: NA Belgium- Luxembourg 105,267; India 
. _ 39,661; Israel 38,768. 

Industrial stones ________do_.__ 187,880 - 153,921 -_- Belgium-Luxembourg 145,366; 
: United Kingdom 5,284. 

Diatomite and other infusorial earth _ __ 5,044 8,916 — 220 France 18a, United Kingdom 251; 
a Do of pain 250. . 

_ Feldspar, fluorspar, related materials: , 
Feldspar _____ ~~~ ______ 12,423 - 7,119-. 434 West Germany 3,188; Sweden 1,884; 

France 1,171. 
Fluorspar ______4 » =~ 91,645 82,274 . ae Spain 39,628; France 16,441; Mexico _.. 

Unspecified _._-_-____________ 13,936 22,046 — Norway 10,635; Canada 8,079; Swe- 
Cs den 1,548. 

Fertilizer materials: 
Crude, n.es ~~~ 2,711 3,009 132 France 1,455; West Germany 847; 

7 , Israel 293. 
Manufactured: . 

Ammonia_____§_~__~§_~__ 160,482 105,938 — U.S.S.R. 64,052; Yugoslavia 26,057; 
- : Austria 11,623. ~ 

Nitrogenous _____________ 274,265 364,585 168 Saudi Arabia 100,475; Libya 74,675; 
Austria 52,978. 

Phosphatic______________ 211,590 209,634 — Tunisia 64,535; Israel 60,729; Iraq 
,147. 

Potassic_ $2 647,695: 696,732 130 Israel 223,808; West Germany 95,863; 
East Germany 92,562. 

Unspecified and mixed______ _ 716,680. 871,451 333,705 Jordan 124,708; Tunisia 120,874. 
Graphite, natural _.____________ 5,955 6,867 7 Brazil 2,118; West Germany 1,716; 

Z Austria 1,187. 
Gypsum and plaster_____________ 13,443 15,469 2,847 West Germany 8,550; France 3,046. 
Iodine ____________________ 538 557 1 Japan 336; Chile 147; Netherlands 56. Kyanite and related materials_____ __ 41,159 22,754 696 Republic of South Africa 12,156; 

Spain 5,224; West Germany 1,596. 
Lime ____~_____~__ ee 3,115 4,830 — Yugoslavia 4,222; West Germany 440; 

France 105. 

See footnotes at end of table.
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Table 3.—Italy: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit, 1985 1986 : 
y hited Other (principal) 

NN — — 

INDUSTRIAL MINERALS —Continued 

_ Magnesium compounds: “ 

Magnesite___________-~-_____~ 20,266 12,720 or Greece 12,067; Albania 480; France — 

Oxides and hydroxides _________ 79,027 81,008 159 Greece 21,282; Austria 14,989; China 

Other__________~ ~~ ~____ 3,117 3,587 _— West Germany 3,137; East Germany 

Mica: 
Crude including splittings and waste _ 1,510 1,095 194 France 380; Austria 180. . 

Worked including agglomerated split- 
tings __. -- _____-_______~_ 543 509 3 Belgium-Luxembourg 169; France’ 

. 120; West Germany 100. | 
Nitrates, crude ______~_-______-_ 402. 680 -- Belgium-Luxembourg 298; Nether- 

. lands 242; Austria 48. 
Phosphates, crude ___ thousand tons__— 1,296 | 1,389 108 Morocco 573; Israel 295; Syria 130. 
Phosphorus, elemental __________ _ 94 319 __ France 114; Romania 109; United 

Kingdom 96. __. 
Pigments, mineral: 

Natural, crude ___________-_-~ 314 . 270 _. Cyprus 126; Spain 114; France 24. 
Iron oxides and hydroxides, processed 20,404 21,824 331 West Germany 14,913; France 2,769; 

Belgium-Luxembourg 1,602. 
Potassium salts, crude. _________-~_ 9,090 7,112 — France 6,097; West Germany 915; _ 

_ Belgium-Luxembourg 99. 
Precious and semiprecious stones other 

than diamond: . 
Natural _________ _ kilograms_ _ 77,083 ~ 105,621 114 Brazil 66,622; West Germany 10,329; 

Thailand 638. - 
Synthetic __________~-do___~_ 6,675 10,451 NA West Germany 2,330; Thailand 1,901; 

. Switzerland 1,882. 
Pyrite, unroasted___________-~-- 167,574 158,970 — Cyprus 65,045; Norway 54,988; 

U.S.S.R. 19,835. 
Quartz crystal, piezoelectric 

; kilograms_ _— 629 505 NA NA. 
Salt and brine___________~—___- 943,874 934,151 26 Netherlands 420,957; France 256,218; 

Tunisia 128,421. 
Sodium compounds, n.e.s.: Carbonate, 

manufactured __________~.-_--~ 30,744 28,986 __ Switzerland 10,175; Yugoslavia 9,337; 
Romania 4,751. 

Stone, sand and gravel: . 
Dimension stone: 

Crudeand partly worked __ ~~~ 971,585 960,469 8,282 Spain 268,734; Brazil 126,493; Fin- 
land 121,286. 

Worked__________------ 9,386 11,534 2 Greece 2,646; Yugoslavia 2,040; Spain 
1,547. 

Dolomite, chiefly refractory-grade __ 2,063 2,370 () West Germany 1,107; Netherlands 
494; France 378. 

Gravel and crushed rock ___—_——~— 14,752 17,112 19 France 13,001; Yugoslavia 1,828; 
West Germany 886. 

Limestone other than dimension ~— — — 503 774 _- All from West Germany. | 
Quartz and quartzite___. ______~ 83,622 93,146 713 Switzerland 34,174; Spain 27,816; 

Greece 11,445. 
Sand other than metal-bearing _ ~~ ~— 1,006,583 896,858 1,728 France 553,971; Belgium-Luxem- 

bourg 112,692; West Germany 
101,802. 

Sulfur: 
Elemental: 

Crudeincluding native and by- 
product_____~_____~_--~- 399,495 337,251 50 Canada 102,541; Saudi Arabia 73,243; 

Poland 64,472. 
Colloidal, precipitated, sublimed _ 1,215 1,325 _. West Germany 830; Yugoslavia 271; 

, France 174. 
Dioxide______§_/§_-_/_-§_-_____-_-~- (?) 25 _. West Germany 18; Austria 6. 
Sulfuric acid. 2 »§ 5 5 25 5 2 29,870 28,269 27 Spain 15,546; Yugoslavia 6,008; Aus- 

tria 5,145. 
Talc, steatite, soapstone, pyrophyllite __ 24,963 28,464 60 Austria 15,546; France 5,154; Spain 

2,232. 
Vermiculite, perlite, chlorite_ _____—~_ 40,996 33,489 __ U.S.S.R. 11,292; Greece 10,147; Re- 

public of South Africa 7,722. 
Other: 

Crude______ ~~~ ~~ _________ 34,133 46,494 1,946 U.S.S.R. 13,287; Spain 10,144; West 
Germany 5,818. 

Slag and dross, not metal-bearing _ _ _ 7,269 8,091 — France 2,042; West Germany 1,753; 
Switzerland 1,416. 

See footnotes at end of table.
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Table 3.—Italy: Imports of mineral commoditiest —Continued 

(Metric tons unless otherwise specified) . 

Destinations, 1986 

Commodit 1985 1986 : 
mousy United - Other (principal) 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _______ 1,059 795 608 West Germany 186. 

Carbon: 
Carbon black ___—~_.--------- 14,024 6,476 147 Netherlands 1,543; United Kingdom 

899; U.S.S.R. 689. 

Gascarbon ____—__~~--~----- 20,129 17,898 840 France 10,268; West Germany 3,592; 
Netherlands 1,024. 

Coal: . 
Anthracite_ .__—— thousand tons_ _ 674 . 884 302 Republic of South Africa 489; _ 

Bituminous ________--_do____ 20,125 19,063 8,910 Republic of South Africa 4,962; Aus- 
tralia 2,068. © 

Briquets of anthracite and bituminous 
coal._______-_--_--do__~~- 71 239 _- Republic of South Africa 115; Colom- 

. bia 114; France 2. 

Lignite including briquets _ _do____ 148 59 (?) West Germany 50; East Germany 5; 
Yugoslavia 4. 

Coke and semicoke______——-do___~ 135 154 10 France 66; West Germany 39; 
Belgium-Luxembourg 16. 

Gas, natural: Gaseous 
million cubic feet. _ 751,707 760,560 — Algeria 306,775; U.S.S.R. 297,373; 

Netherlands 155,611. 

Peat including briquets and litter __ — __ 140,589 180,023 82 West Germany 120,760; U.S.S.R. 
26,495; Netherlands 18,066. 

Petroleum: 
Crude_ thousand 42-gallon barrels_ — 480,662 533,926 __ Saudi Arabia 111,428; Libya 107,965; 

U.S.S.R. 50,076. 

Refinery products: 
. 

Liquefied petroleum gas 
do_ __— 19,670 NA . 

- Gasoline ___._______do____ ~~ 24,609 23,257 37 Kuwait 4,165; Libya 3,251; Yugo- 
. - slavia 2,270. 

Mineral jelly and wax ——do_ ~~ — 369 246 5 Hungary 60; West Germany 55; 
Netherlands 22. 

Kerosene and jet fuel_ _ _do___—-— 529 1,889 3 West Germany 798; Libya 432; Tur- 

. ey 170. 

Distillate fuel oil _____do___ _ 47,242 37,049 (?) Romania 13,37 5; Kuwait 5,321; Alge- 
ria 5,263. 

Lubricants _______——do____ 877 1,221 21 France 348; Greece 228; West Ger- 
; many 174. 

Residual fuel oil_ ____ _do_ __~ 129,204 124,485 _— U.S.S.R. 23,052; Kuwait 21,446; Saudi 
Arabia 9,426. 

Bitumen and other residues . 

do __ — 2,359 2,174 1,481 Spain 329; Yugoslavia 198. 

Bituminous mixtures_ — _do_ — — — 12 14 1 France 9: Sweden 2; United Kingdom 

Petroleum coke ___~_——do___—_ 13,187 13,656 12,126 USSR. 649; United Kingdom 334. 
a 

NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. . 

COMMODITY REVIEW : 

METALS ney. TLM then absorbed Pechiney’s French 

C ._‘The Ital; 1 Societs copper subsidiary Trefimetaux and SMI’s 

opper.— The Italian a group Societa copper subsidiary La Metalli Industriale 

Metallurgica Italiana (SMI), and Pechiney, (MD), of which SMI was a 57% shareholder. 

the French metals conglomerate, agr eed to Upon completion of the deal, Pechiney and 

merge their copper-processing activities in- SMI retained 51% of TLM capital, with SMI 

to a joint company named Europeene de holding a greater share. The accord also 

Metallurgie. Under the mechanics of the provided that, although daily operations 

merger, Trafilerie e Laminatoi di Metalli would be controlled by SMI, strategic deci- 

(TLM), owned 60% by Pechiney, was the sions would be made jointly. It was expected 

hub of the transaction. Specifically, SMI that the added capital strength of the new 

acquired 30% of TLM’s capital from Pechi- company would allow the enterprise to
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focus on production and sales aimed at ship shares: Leali, 22%; Riva, 17.2%; Dal- 

growth areas such as electronics and tele- mine, 14%; Italsider, 12.4%; Regis, 11.5%; 

communications. Moreover, its output could Lucchini, 9.8%;. Deltasider, 6%; Sassone, 
amount to 20% of the European market, 5.8%; and Bellicini, 1.8%. 

making it Europe’s leading copper proces- FIT. Ferrotubi requested written bids 
| sor. : from prospective buyers to acquire its seam- 

Ferroalloys.—Indel, the Italian silicon less pipe works at Sestri Levante and its 
| metal and ferrosilicon producer, acquired a smelting and continuous casting operations | 

majority stake in Societa Italiana per il at Riva Trigoso. Prominent among the pro- 
Magnesio e Leghe di Magnesio (IMLM). spective suitors was the Marcegaglia group, 
Previously owned by the Sacchariferous which put forth a plan to restart production 
Montesi Group, IMLM planned to concen- of FIT’s works. Specifically, the Sestri. Le- | 

trate its activities on the production of vante works was to be opened, repaired, and 
ferromagnesium alloys for automobile and . renovated. Work on Riva Trigoso was sched- 
construction applications. --~ uled to. commence later. In the interim, 

Iron and Steel.—Finanziaria Siderugica Marcegaglia undertook a study to deter- 
S.p.A. (Finsider), Italy’s Government-owned mine the manner in which the acquisition 
steelmaker, lost $1.4 billion over the 18- would proceed, based on expected capital 
month period that ended in September outlays and production efficiencies. | 
1987. Reasons for the loss included a reduc- _ Lead.—SAMIM’s Kivcet lead smelter at 
tion in selling prices of 15% to 25%, an 11% Porto Vesme, Sardinia, commenced oper- 

_ rise in imports, and a concomitant reduc- ations. The smelter was scheduled to pro- 
tion in domestic steel demand. Particularly duce lead bullion at its capacity of 80,000 , 

| noteworthy was the 30% decline in demand tons per year from 125,000 tons of lead 
by the oil market. for drill pipe manufac- Concentrate purchased from European, 
tured by Dalmine S.p.A., a Finsider subsid- South African, North American, and Peru- . 
iary. | | vian sources. The Kivcet plant added an- — 

A major consequence of the Finsider’s ual capacity of 105,000 tons of lead to 
financial losses was a reduction in the SAMIM’s Sardinian operation. It was the = 
equity component of the company’s capital /ast step in the company’s reorganization of : 
structure. In addition, Finsider reportedly vi. proguction operations in the Porto 
planned to cut allocations to its long- , . 
products division, New Deltasider, by $156.5 .__Zine.—In 1987, Petrosula Sud, owned 
million; to its weldless pipe division, Dal- °1% by France’s Penarroya, and 49% by the 
mine, by $54.8 million; and to its stainless !talian state-owned company, lost $46.9 mil- 
and magnetic steel division, Terni, by $46.9 lion on revenues of $95 million. Consequent- 

million. The steelmaker also sought to re- ly, it was contemplating suspension of pay- 
duce its work force by 22,000 by eliminating ™ents to creditors. Although the company’s | 
4,500 jobs at its Taranto coil plant, and by OUtput of 100,550 tons of zinc reflected 
closing its steel mill at Bagnoli, 120 kilome- Production at levels over capacity » Its oper- ters northwest of Naples. ating costs were prohibitively high as a 

The EEC Commission approved a joint result of obsolete equipment. Petrosula 

venture of public- and private-sector steel- planned to modernize the plant with a view 
makers to produce semimanufactures at the toward er eater cost efficiencies, but its capi- 
former Italsider Cornigliano works in Gen- tal was insufficient to permit the necessary 
oa. Mechanics of the joint venture involved investment of $78.2 million. The situation 
the transfer of majority ownership of the “?% further complicated by the need for an Cornigliano operating company, Cogea, additional $39.1 million to support sales. 

from Italsider to the private sector-firms, Moreover, Penarroya reportedly was not 
Bellicini, Leali, Luccini, Regis, Riva, and Prepared to make the capital outlays neces- 
Sassone. In the process, those companies *@!7 for renovation. The French company 
scrapped their raw steelmaking plants and marty. Clee ve of the facility wae Cont 

their combined slammed weet one me to result in the loss of 1,000 jobs because of 
of semimnanufactures from Cogea, wi if smelter overcapacity in Western Europe. 

view toward meeting the EEC annual ca- INDUSTRIAL MINERALS 
pacity goal of 1.4 million tons. Each of 
Cogea’s owners was to take blooms and Cement.—Iri-Finsider, the Italian-state 
billets proportionate to the following owner-_ steel group was selling its 51% share in
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Cementerie del Tirrano SPA (Cementir) The talc occurred as veins running under- 

reportedly for $142.5 million to Colacem. ground at depths between 200 and 500 | 

- The sum reflects the asset value of the meters. _ 

- company’s six cement works. Cementir The ore was mined in horizontal descend- 

made a net profit of $28.7 million on reve- ing strips to ensure that only high-purity 

nues of $195.7 million. Annual output from material was extracted. It was also hand- 
Cementir amounted to 1.4 million tons of sorted at the surface. Annual mining capac- 

portland cement, 1.14 tons of blast furnace _ ity was 45,000 tons. The mined material was 

cement, and 1.34 tons of portland slag and transported 35 kilometers to two milling 

pozzolanic cement combined. : plants on the Chisone River near Pinerolo. 

Italcementi, the largest of Italy’s 50 ce- The ore was crushed, screened to 12 milli- 

ment producers, announced profits of $83.1 meters, and dried in rotary kilns before 

million during the first half of 1987, a 29% final grinding. | | 
increase over the same period in 1986. Its Much of the material was pulverized in 

~ market share in Italy accounted for 35.7% high-speed vertical mills to produce grades 

of the whole. The increases reflected a 43% with a particle size of 30, 20, and 10 microm- 

rise in domestic demand for cement; de- eters. Total annual capacity of the grinding 

mand by concrete manufacturers rose Plant was 80,000tons. 
38.7%, and demand by the construction and _ Industria Mineraria Italiana modernized 

| manufacturing industries rose 33.1%. The _ its talc operations. Reportedly, the company 

increased sales benefited the producing increased the annual output of its Pra 

regions of Lombardy, Sicily, Veneto, Puglia, Mosia Mine to between 85,000 and 90,000 

and Piemonte, with output tonnages of 4.7 tons. In addition, it modernized machinery 

million, 3.7 million, 3.0 million, 2.7 million, 29d planned to increase production of pul- 
and 2.6 million, respectively. verized talcs at its Torre Santa Maria plant, — | 

Fluorspar.—The Gennas Tres Montis and where annual capacity was 60,000 tons. The 

Muscadroxia Mines, owned by Mineraria bulk of the 45,000 tons of talc produced in 

Silius, produced 78;300 tons of acid-grade 1987 was sold to the paper, paint, plastics, 
fluorspar from crude ore extracted, repre- and rubber industries. Forty percent of that | 

senting more than 90% of national produc- output was exported to Austria, France, the 

tion: Minerararia Silius undertook a reor- pederal Republic of Germany, and Switzer- | 

ernie pian equipment expected por | Zeolite.—Industria Chimica Carlo Lavio- 

mit higher output per hour from the compa- *%4 S.p.A. and Rhéne-Poulenc Chimica 8.p.A. 
ny’s human and material resources. established a joint-venture company, Lavio- 

Sulfur.—A pilot plant for the EEC’s In- §4 Rhéne-Poulenc S.p:A., to construct a 

spira Mark 18 desulfurization process was synthetic zeolite plant near the new compa- 

being constructed at the Saras refinery in Y§ headquarters at Leghorn on the west 

Sarroch, Sardinia. The installation had a ©°2St of Italy. Capital outlays for the ven- 
nominal flue gas capacity of 32,000 cubic ture were said to amount to $3.1 million. 

meters per hour and a concentrated sulfuric Annual output for the new plant was ex- 
acid production capacity of 5 tons per day. pected to be 30,000 tons of detergent-grade 

The process was a result of development zeolite A, targeted primarily to Italy’s do- 

work undertaken at the EEC’s Joint Re- mestic market. Operations were scheduled 

search Center in Ispra near Milan. Ferlini to begin in spring 1988. 

Technology was the prime contractor but MINERAL FUELS 

process design, construction and startup 

supervision were subcontracted to Kraft- Coal.—It was expected that output at 

langlogen Heidelberg. The 2-year test was Ente Nazionale Elettrica’s (ENEL) Santa 

to begin in early 1988. Barbara Mine in Tuscany, the Pietrafitta 
Tale.—About one-half of the Italian out- Mine in Umbria, and the company’s other 

put of talc was mined by Talco e Grafite Val open pit lignite mines would increase with 
Chisone S.p.A., which operated two under- increases in coal usage projected by ENEL. 
ground mines at Fontane in the western The company’s study estimated ENEL’s 

Alps and Orani in Sardinia. The western coal use would increase from 10 million | 

Alps deposits, 65 kilometers northwest of metric tons to 25 million metric tons by 

Pinerolo, were formed by hydrothermal al- 1995. With a national referendum not to 

teration and low metamorphic replacement proceed with nuclear-powered electricity 

of dolomite set in gneisses and mica schists. plants, ENEL planned to construct coal-
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powered plants between 1991 and 1995 at by SONATRACH. | . | 
| Brindisi Sud, Gioia Tauro, Pietrafitta, and Saipem S.p.A., a subsidiary of Italy’s ENI 

Tarazzano. — _ group, entered into a joint venture with the _ 
‘Petroleum.—AGIP signed an agreement’ British firm of Brown and Root Inc., each | 

with Algeria’s Société Nationale pour la with a 50% interest, to form a new corpora- 
| Recherche, la Production, le Transport, la tion, European Marina Contractors (EMC) 

Transformation et la Commercialisation des for the purpose of installing and marketing _ 

Hydrocarbures (SONATRACH) to develop gas and oil pipelines in the North Sea. The 
the Rom Oilfield, discovered by AGIPin the new enterprise planned to limit its client 

| Sahara Desert, 200 kilometers from the ase to northern Europe, principally the 
Tunisian border and. 700 kilometers from British Isles and Scandinavia. EMC had 

the Mediterranean coast. | secured contracts to lay 60 kilometers of 
| The agreement pertained to Block 400 of pipeline in the North Sea for Amerada Hess _ | 

the Rom Oilfield and stipulated that AGIP Corp., valued at $13.7 million, and an.addi- 
would recover, via production, 100% of the tional 55 kilometers for Shell Tern-Eider, a 
exploration costs incurred to the time of the Royal Dutch/Shell subsidiary, valued at 
agreement. Reportedly, AGIP also would $12.5 million EMC was then expected to be 
begin drilling a second well in March 1988 4 major player in two major projects be- 

and would explore the untapped areas of tween 1989 and 1992: the new system for 
Block 403° to determine the presence of undersea transport of British natural gas, : 
other deposits. Investments related todevel- and the construction of 1,000-kilometer 
oping the deposit were to be made by both natural-gas maxipipeline that will carry 
partners in a joint venture formed by AGIP methane from Norway’s offshore fields to 

_ and SONATRACH. continental Europe. — | 7 
‘Production at Block 400 was scheduled to | 

begin in 1990, and was expected to reach 1Physical scientist, Division of International Minerals. 
30,000 barrels per day. Output from the *Where necessary, values have been converted from 
deposit, situated at a depth of 3,300 meters, {'alian, ar Oe the aves 9 Collars, at the rate of 

_ was to be transported to the Algerian coast =”



The Miner t e Mineral Industry of _ 
Japan 

7 By John C. Wu! | : | 

The mining sector of Japan’s mineral helped the mineral processing sector from 
industry continued to suffer from high pro- further decline. Because of stronger domes- 
duction costs, depleting ore reserves, and tic demand and increased.domestic prices of 
increased imports of low-priced minerals iron and steel products and nonferrous 
and metals resulting from further apprecia- metals, most steelmakers and nonferrous | 
tion of the Japanese yen in 1987. According metal producers reportedly returned to a 
to the Ministry of International Trade and profitable position and delayed further re- 
Industry (MITD), the output of the mining ductions of production facilities and em- 
industry declined 9% from that of 1986 ployment. | S oe 
because of fewer operating mines. | In the industrial minerals sector, produc- 

The number of operating mines for met- tion of limestone rebounded because of in- 
als and industrial minerals declined to 34 creased construction. However, cement pro- 
and 598 from 52 and 608, respectively, in duction failed to recover due to a further , 
1986. The number of employees in metals decline in exports and increased imports of 

| and industrial minerals mines decreased to low-priced foreign cement. The cement in- 
3,579 and 14,088 from 7,748 and 14,891, dustry is expected to scale down its annual 
respectively, in 1986.2 The following mines capacity by 12 million tons to 86 million 
were closed in 1987: February, the Hoso- tons to survive keen competition from the 
kura lead-zinc mine in Miyagi by Hosokura Republic of Korea and Taiwan. The nitro- 
Mining Co. Ltd.; March, the Akenobe gen fertilizer industry continued to scrap its 
copper-tin-zinc mine in Hyogo by Akenobe excess capacity. Production of urea declined 
Mining Co. Ltd., and the Syakanai copper- considerably because of low price and in- 
lead-zinc mine in Akita by Syakanai Mining creased imports. | 
Co. Ltd.; and September, the Nakatatsu In the mineral fuels sector, Japan’s coal 
lead-zinc mine in Fukui by Nippon Zinc output dropped to a historical low. In line 
Mining Co. Ltd. with the Eighth National Coal Policy, the 

Despite reduced output of domestic ore, Sunagawa Mine in Hokkaido was closed 
production of most nonferrous metals, ex- permanently in July by Mitsui Coal Mining 
cept zinc, increased by importing more raw Co. Ltd. and the Mayachi Mine, also in 
materials to meet a stronger domestic de- Hokkaido, in October by Hokutan Mayachi 
mand. Zinc production failed to rebound Coal Mining Co. Ltd. Other major coal 
owing to a substantial decline in domestic producers also cut back production and 
output of zinc ore. Production of primary employment. As a result, the number of 
aluminum dropped to a new low since 1952 employees in the coal mining industry 
because of increased imports. Production of decreased to 9,167 from 12,906 in 1986. In 
iron and steel increased slightly despite a petroleum refining, the industry continued 
further decline in exports and increased to scale down its facilities for producing 
imports in 1987. heavy fuel oil. It was expected to upgrade 

A construction boom stimulated by public and modernize production facilities for 
works projects in the second half of 1987 not higher value-added products. 
only created a stronger domestic demand In 1987, Japan was the world’s largest 
for steel and nonferrous metals but also producer of cadmium metal, iodine, and 
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selenium metal; the second largest producer billion for income tax reduction, and $4.8 
of indium, gallium, steel, and zinc metals; _ billion of additional funding in public lend- 
the third largest producer of refined copper, ing for housing construction. Most funding 
limestone, refined nickel, and titanium for the package reportedly will come from 
sponge metal. Japan remained the world’s selling the Government’s share of Nippon | 

_ largest importer of coal, copper concentrate, Telegraph and Telephone, to be carried out 
iron ore, nickel ore, liquefied natural gas over a 4-year period beginning in 1987, and 
(LNG), phosphate rock, and industrial salt. issuing Government bonds. — | 

- Japan was the world’s second largest im- In July, the Metal Mining Agency of 
porter and consumer of crude petroleum. Japan (MMAJ) announced that a final 

- Despite the adverse effect of further ap- agreement was reached between Japan and 
preciation of the yen on growth of the China for joint exploration and feasibility 
export-oriented economy, the Japanese _ studies for 15 rare metal minerals in China 
economy grew 4.2% compared with 2.4% over a 5-year period beginning in August 
(revised) in 1986. According tothe Economic 1987. The joint project included geological 
Planning Agency, the higher growth in 1987 surveys, physical prospecting, core sam- 
was attributed mainly to an expansion in pling, and exploratory drilling in northwest 
domestic demand spurred by the imple- Heilongjiang Province near Harbin for 
mentation of a $41.5 billion? Government chromium, cobalt, copper, lead, molybde-— 
spending package to stimulate the economy. num, nickel, silver, and vanadium and 
Private housing starts, public-works spend- along the coast of Leizhou Peninsula near 
ing, and corporate investment in plant and Yangjiang in southwest Guangdong Prov- | 

_ equipment all showed a sharp increase in ince for columbium, hafnium, rare earths, 
1987. As a result of the 4.2% rise in the tantalum, titanium, and zirconium. Fund- 
output of goods and services, Japan’s gross ing for the $17 million project was provided 
national product (GNP) in 1980 constant by the Japan International Cooperation 
dollars reached $2,154 billion and per-capita Agency.‘ : 
GNP rose to $19,642. In 1987, per-capita | Japan’s stockpile of chromium, cobalt, | 
GNP of the United States was $18,403. == manganese, molybdenum, nickel, tungsten, 

The impact of the Japanese yen on mer- and vanadium reached 31.4-day supply by 
| chandise trade continued to show a decline the end of its fiscal year 1987. In 1987, 

in exports and a rise in imports in volume MMAJ, the administrator of the stockpile 
terms. However, because of a 14% yen program, changed the three-facet stockpile / 
appreciation in 1987, exports rose to $229 program to two, national and private, to 
billion from $209 billion in 1986, while reduce Government expenditures and allow | 
imports increased to $149 billion from $126 more private companies to participate. Un- 
billion in 1986. As a result, Japan’s mer- der this new program, MMAJ continued to 
chandise trade surplus declined only 3.6% administer the national program for main- | 
to $80 billion in 1987. taining national economic stability in the 

_ Government Policies and Programs.—To event of a medium- or long-term supply 
expand domestic demand and reduce the disruption. The Japan Rare Metal Associa- 
external trade surplus, the Government tion managed the private program for 
adopted a package of “Emergency Economic maintaining market stability in the event of 
Measures” in May. The $41.5 billion pack- short term supply disruptions. At the end of 
age included $22.5 billion for Central Gov- fiscal year 1987, the national stockpile had 
ernment investment projects, $1.7 billion a 22-day supply and the private stockpile 
for public-enterprise investment, $5.5 bil- had a 9.4-day supply. 
lion for local government public works, $7 

PRODUCTION 

Mine production of most nonfuel miner- nently. | 
als was substantially lower because of clos- Japan’s coal output declined to another 
ing more major nonferrous mines in early historical low level in 1987 because of fur- 
1987 resulting from appreciation of the yen. ther mine closures and production cutbacks 
Mine output of bentonite, copper, dolomite, by major coal mining companies. Follow- 
fire clay, gold, iron ore, lead, silver, tin, ing implementation of the Eighth National 
tungsten, and zinc all declined resulting Coal Policy in April, 2 of 11 remaining 
from the mine closures or further produc- major coal mines were shut down perma- 
tion cutbacks. Japan stopped production of nently in Hokkaido. The coal industry was 
tin ore in March when the mine at Akenobe expected to reduce its coal production to 10 
in Hyogo Prefecture was shut down perma-_ million tons in 1991.



THE MINERAL INDUSTRY OF J APAN | 501 

In the mineral processing sector, produc- rare-earth metals, selenium, silver, and 
tion of primary aluminum, bismuth, cadmi- steel increased due mainly to strong domes- 
um, cobalt, lead, titanium sponge, and zinc tic demand. Production of cement, fertilizer 
declined because of high production costs, materials, and refined petroleum products 
shortages of raw materials, or reduced ex- declined because of reduced capacity and 
ports due to the higher yen value. However, increased imports due to the higher yen. 
metal production of copper, gold, indium, | 

Oo Table 1.—Japan: Production of mineral commodities! | 
- _ (Metric tons unless otherwise specified) 

oo Commodity 1988 1984 1985 1986 1987> 

Aluminum: ; a 
| Alumina, groes weight __-- thousand tons__ — 1,065 1172 978 —° 607 358 

Regular grades _________do/___ 256 287 227 140 41 
‘High-purity _.______._-da__. 3 4 5 8 12 

Secondary ________-_._---do.-_- 802 819 861 876 894 
Antimony: 7 . 

| Oxide Le __ 7,596 9,698 - 8,248 9,677 9,805 
Metal _-- = | 8 253 296 194 196 

Arsenic, white (equivalent of arsenic acid)®_____ ~ 300 500 500 500 500 
Bismuth________--_---_- 573 563 | 642 640 546 
Cadmium ~~ Lees i(wsi214 sO, 88 2,535 - 2489 2,450 

Chromite, gross weight ___._.-...-..-.- . 8896 © 1,420 - 11,920 10,642 11,815 
: Metal _.- eee 2,786 8,452 73,557 2,987 #3200 

Cobalt metal _..__________..------~-- . 1,371 905 1,277 1,338 124 
Columbium and tantalum: Tantalum metal® _ _ _ - 40 45 45 44 44 

pper: oo : 7 : 
Mine output, Cu content ___________~-- 46,045 48,809 43,208 34,924 23,817 

Blister and anode: | | 
Primary__.________.___--- 944,600 821,100 802,300 827,700 871,000 
Secondary ____.__.______.-.- |. 117,300 __‘:107,900 ~—_—180,800 124,400 97,700 

* Botal_----------___ 1,061,900 929,000 932,600 962,100 968,700 

Refined: oo | | 
Primary______________----- 944,551 821,064 802,341 827,657 870,994 
Secondary ___________-.---_- 147,378 114,092 133,686 - 115,380 — 109,355 

Total._._______________ _ 1,091,929 935,156 935,977 948,087 980,349 

Pra | 3 10 10 10 10 
Secondary_-__------------------- 5 1 10 9 10 

Oxide ~.._________________----- 11 11 14 14 14 
Metal _-____________________-_- 7 8 10 9 5 

Gold: . Se . 

Mine output, Au content . oo, 
thousand troy ounces__ 101 104 171 331 276 

Metal ________-___-___--~=do___- 1,296 1,342 1,383 1,575 1,802 
Indium metal_——___....______--do___- 450 © 482 514 579 875 
Iron and steel: . 

Iron ore and iron sand concentrate: 
Gross weight ____——~ thousand tons__ 298 324 338 292 266 
Fe content __..___________do___- 185 202 212 182 166 

Roasted pyrite concentrate (50% or more Fe) 
do___- 329 225 218 205 210 

Metal: 
Pig iron and blast furnace ferroalloys 

do____ 72,936. 80,408 80,569 74,651 78,352 

See footnotes at end of table.
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Table 1.—Japan: Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 
a 

Commodity 1983 1984 1985. 1986 1987” a at 

METALS —Continued , 
Iron and steel —Continued 

Metal —Continued 

Electric-furnace ferroalloys: 
Ferrochrome_ =.= __ 304,053 323,930 349,496 286,925 272,298 
Ferromanganese _____________ 389,381 485,008 441,708 359,044 332,286 - 
Ferronickel ___§.-§___________ 180,826 217,053 227,043 200,311 203,143 
Ferrosilicon _.~._§~_~__________ 157,939 153,386 150,167 107,236 73,706 
Silicomanganese _____________ 222,204 233,061 216,916 148,429 91,896 
Ferrochromium-ilicon® ne 7,152 6,451 9,463 6,377 8,310 

er: 
Calcium silicon ____§_$§_________ 2,357 1,724 2,496 2,005 © 1,419 
Ferrocolumbium ____________ 530 1,031 1,072 . 862 714 
Ferromolybdenum ___________ 3,104 3,299 3,143 1,894 2,032 
Ferrotungsten.____-_§_______ 200 - 144 114 122 96 
Ferrovanadium_____________ . 2,821 | 3,733 -3,353 2,867 2,639 
Unspecified _._._.__________ 2,159 2,727 2,575 2,015 1,384 

Total® 9. = 1,272,726. 1,481,547 1,407,541 1,118,087 989,923 
Steel, crude _______ _ thousand tons__ 97,179 105,586 105,279 98,275 98,513 
Semimanufactures, hot-rolled: 

Of ordinary steels________do____ 77,552 82,765 82,731 78,136 78,231 . 
Of special steels ______.___do____ 18,286 16,070 16,802 15,004 15,089 

_ Mine output, Pb content ______________ 46,888 . 48,735 49,951 40,327 27,870 . 
Metal, refined: . 

Primary _.~ ~~~ 203,325 233,816 233,706 232,732 218,770 
Secondary ____________________ 118,317 129,179 133,257 128,860 119,700 

esium metal: 
ne ‘ie 6,026 7,103 8,458 8,116 8,180 
Secondary... ~~. ~~ ~_______ 13,012 15,656 20,894 13,400 10,300 

Manganese: . . 
Ore and concentrate: . 

Gross weight __._______________ 75,199 61,635 21,140 5,905 _- 
Mn content ___._______________ 19,860 16,679 5,562 1,535 __ 

Oxide _-_-~ ~~ 47,182 47,807 49,081 57,159 66,731 
. Metal _-________ ~~ ee 3,939 4,328 4,646 3,854 3.700 

Molybdenum: 
Mo content of concentrate® ____________ 97 147 98 __ __ 
Metal __-__ 438 es) 565 586 624 

Nickel metal: _ 
Refined _____._______ 23,812 23,356 23,257 24,681 22,896 
Ni content of nickel oxide sinter _________ 12,600 15,150 15,200 18,900 22,425 
Ni content of ferronickel _.._..§_.§__.______ 45,739 50,842 54,235 49,169 49,405 
a 

Total _.--____~__ 82,151 89,348 92,692 92,750 94,726 
Platinum-group metals: 

Palladium metal. _____.___ troy ounces__ 37,122 33,802 43,703 46,699 45,568 
Platinum metal ______________do____ 21,460 19,523 22,216 21,312 24,202 

Rare-earth oxide* ~- _- __ __ __ 8,053 
Selenium, elemental __________________ 433 465 497 427 481 
Silicon, high purity 652__.9-_-__._________ 908 1,471 2,094 1,671 
Silver: 

Mine output, Ag content 
thousand troy ounces__ 9,877 10,403 10,915 11,294 9,035 

Metal, primary_______________do____ 48,794 50,952 52,817 55,448 59,328 
Tellurium, elemental — — — ————_————~~_~_- 55 65 66 56 58 

Mine output, Sn content __.§___________ 600 485 510 500 86 
Metal, smelter _.§_-_-_-§______________ 1,260 1,354 1,391 1,280 895 

Titanium: 
Metal _-_________ 10,590 15,368 21,897 14,481 10,083 
Oxide __-___________ 195,889 204,685 217,695 222,941 238,323 

Tungsten: 
Mine output, W content ______________ 475 417 568 579 259 
Metal __-.___ > 1,842 2,386 2,638 2,557 2,713 

Uranium metal _____________ kilograms__ 4,000 4,000 5,000 5,000 5,000 
yonadium metal:5 Secondary _____________ 706 700 762 843 ©8340 

c: 
Mine output, Zn content ______________ 255,712 252,700 253,021 222,071 165,675 

Oxide ~~ 64,796 72,794 72,832 68,277 78,434 
etal: 

Primary _____________________ 579,021 644,360 629,504 626,489 591,516 
Secondary ____________________ 171,016 162,317 160,652 127,291 115,847 

See footnotes at end of table.
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Table 1.—Japan: Production of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986 1987” 

METALS —Continued 

Zirconium: 
Metal®___§ 45 45 - 45 45 ~ 45 
Oxide __--_____-~----~-~~~------ 4,900 6,250 ©6,700 &6,700 &6,700 

| INDUSTRIAL MINERALS 
Asbestos___._- _____._-_--_____---~--_- 1,490 3,100 2,971 3,593 3,143 

. Barite _.______~----~--~-_-_-_-~---~-~- 69,699 66,018 76,997 52,848 31,625 
Bromine, elemental® _____________.---- 12,000 12,000 12,000 15,000 15,000 

Cement, hydraulic. __..__— thousand tons_-_ 80,892 78,859 72,845 71,261 ©70,000 

Bentonite eee eee ee ee ee 440,923 410,079 461,530 408,864 415,806 
Fire clay__._____-___._----_~~-~- 1,260,678 1,423,235 1,148,196 1,004,150 | 907,342 
Kaolin _____~-_-_______-_-_--~-- 280,720 224,614 221,996 203,653 158,973 

Feldspar and related materials: oe 
Feldspar____.--.._--___~.--~-.--- 30,996 35,526 30,895 32,063 33,754 
Aplite _._____---_.------------~- 401,266 441,005 469,386 457,375 466,479 

Gypsum ____________ ~~ thousand tons__ 5,845 ©6050 ®6,300 ©6400 6,000 
Iodine, elemental ______________~---~_- 4,278 7,302 7,251 9,389 7,014 
Lime: Quicklime __ ______——~— thousand tons_-_ 7,436 9,153 7,454 6,717 6,745 
Nitrogen: N content of ammonia — _—_ — —do__—-_ 1,545 1,668 1,628 1,508 1,556 . 
Perlite® _._._-_____________ ee 75,000 75,000 75,000 75,000 75,000 
Salt, all types_.____.____~ thousand tons__ 921 955 1,200 1,370 1,397 
Sodium compounds, n.e.s.: 

Carbonate_______..---_--------~-~- 1,103,378 1,036,133 1,057,102 1,020,869 1,098,465 
Sulfate... _~_______-_.--_____--- 260,661 278,941 276,814 253,450 - 255,313 

Stone, crushed and broken: 
Dolomite ___________. thousand tons_- 4,386 4,268 4,329 3,953 3,834 

5 Limestone... _-_____.________-do____ 169,780 169,825 164,156 162,358 165,957 

Scontent of pyrite_______._...--do___~_ 272 259 253 158 19 
Byproduct: . 

Of metallurgy ________----do__~- 1,239 1,191 1,201 1,228 “1,220 
Of petroleum —_..-__.___--—do___~_ 1,102 1,142 1,044 985 930 

Talc and related materials: 
Tale ~_- ~~ 87,124 84,522 78,616 63,851 53,927 
Pyrophyllite _....____...-_------~+- 1,378,699 1,414,424 1,355,625 1,270,112 1,241,069 

Vermiculite® _.........__-----------. __ 17,000 17,000 17,000 17,000 17,000 

Carbon black _____...._—— — thousand tons__ 568 602 632 -616 629 

Coal: 
Anthracite ___.___.._._____-do____ 17 23 - 26 13. 10 
Bituminous® _______._.______-do___- 17,045 16,622 16,357 15,999 | 13,039 

Total __________________do___~- 17,062 16,645 16,383 16,012 13,049 . 
Coke including breeze: 

Metallurgical... .___...----do___~- 43,600 48,145 48,622 45,182 43,717 
Gashouse inguding breeze___.____do___. 3,078 3,130 3,120 3,006 2,716 

Fuel briquets, all es -..._______do____ 282 306 315 241 200 
Gas, natural: . 

Gross? __________-- million cubic feet_ _ 73,645 75,293 78,562 74,351 76,553 
Marketed ______________._~_do___- 68,957 15,329 80,122 77,989 83,000 

Natural gas liquids: 
Natural gasoline 

thousand 42-gallon barrels_ _ 55 58 57 56 57 
Liquefied petroleum gas from natural gas (field 

plants only)®__..____.__.___do___- 300 300 300 300 300 
Peat®___.__-___ 60 60 60 60 60 
Petroleum: 

Crude ____ thousand 42-gallon barrels_ 8,095 2,962 3,929 4,629 4,453 

Refinery products: 
Gasoline: 

Aviation ________..---do___- 82 88 15 82 57 
Other ____________~~-do___- 223,590 227,678 215,514 214,866 216,136 

Jet fuel... - ____._-_____do___~- 27,933 28,499 27,229 25,285 25,348 
Kerosene... _______-_—-do__- 168,982 168,774 152,477 151,484 126,003 
Distillate fuel oil _._____.__-do___- 144,936 155,817 147,596 164,308 158,685 
Residual fuel oi] _..__.__.__——do___- 485,258 479,836 408,655 386,452 378,659 
Lubricants_ —..___._.____—.do___~- 11,517 12,082 12,138 11,780 12,271 
Asphalt and bitumen ___—————do___- 29,682 30,719 29,814 33,418 34,436 
Liquefied petroleum gas_ _ — — — _ _do_ _—- 48,733 47,029 50,243 44,010 45,029 
Naphtha ______________.~-do___- 72,509 73,175 65,093 60,822 55,250 

See footnotes at end of table.
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Table 1.—Japan: Production of mineral commodities —Continued 
(Metric tons unless otherwise specified) . | 

Commodity 1988 «(1984 1985 1986 1987” 

, —Continued . . . 
Petroleum —Continued . 

- Refinery products —Continued 

Paraffin _.______________do.___ 981 1,050 994 €980 €900 | 
Petroleum coke ___.____..___do____ 717 881 1,088 956 824. 

' ‘Unfinished oils ________ _______do____ 4,478 48,243 39,525 40,928 43,161 
Refinery fuel and losses — __ _- __do____ 88,591 £130,666 815,968 136,458  °140,464 

Total____________.do____ 1,807,989 1,399,487 1,804,404 1,271,779  °1,287,28 

1Table includes data available through Sept. 6,1988. . _ | 
7For reasons not evident in sources, these figures are reported as negative numbers. (See also footnote 3.) - 
5Sum of listed detail as reported, but adding quantity bearing footnote 2 as positive numbers. Japanese sources provide 

the following totals for ferroalloy output in the years indica in metric tons: 1983—1,258,422; 1984—1,418,645; 1985— 
1,388,615; 1986—1,105,333; and 1 87—973,308. These totals represent the sum of listed detail using the quantities bearing 
footnote 2 as negative numbers, thereby not only omitting the footnoted numbers, but actually subtracting them from the 
sum of all other alloys. The reason for this procedure in source publications is not explained. . 
“Includes oxide of cerium, europium, gadolinium, lanthanum, neodymium, praseodymium, samarium, terbium, 

yttrium, and neodymium fluoride. . 
5Represents metal content of vanadium pentoxide recovered from petroleum residues, ashes, and spent catalysts. 
®Includes coking coal and steam coal. oO 
"Includes output from gas wells and coal mines. - | | 

oo 8May include some additional unfinished oils. : 

Be a ‘TRADE | | —_ | 

Despite a decrease ‘in volume of exports products, and $5 billion of coal. Imports of | 
: and a substantial increase in imports, Ja- nonfuel minerals and metals included $6 

_ pan’s merchandise trade surplus remained billion of nonferrous metals, $2 billion of 
- high at $80 billion compared with $83 bil- iron ore, $2 billion of nonferrous metal ore, 

lion in 1986 principally because of an addi- and $250 million of iron and steel scrap. 
tional 14% appreciation of the yen on the Exports of minerals and metals included 
U.S. dollar-based export commodities in $13 billion of iron and steel products, $5 
1987. Export earnings rose 9.6% to $229 billion of nonferrous metals, and $3 billion 

billion while imports surged 18% to $149 of industrial mineral products. 
billion. The Japanese bilateral trade sur- | The United States remained the most 
plus with the United States remained at important trade partner of Japan, account- 
$52.2 billion in 1987. Exports to the United ing for 36% of Japan’s exports and 21% of 
States rose 13.6% to $83.6 billion, while Japan’s imports. In mineral trade, the 
imports from the United States increased United States remained a major supplier of 
only 4.9% to $ 31.4 billion.® aluminum, beryllium, coal, copper, gold, 

Major export commodities such as motor kaolin, magnesium, molybdenum, petrole- 
vehicles, office equipment, tape recorders, um coke, phosphate rock, refined petroleum 
chemicals, scientific and optical equipment, products, rare earths, silver, and precious 
thermionic products, metal-working and and semiprecious stones. Japan remained a 
power-generating machinery, and radioand major supplier of aluminum and copper 
TV receivers, with the exception of iron and semimanufactures, iodine, iron and steel 
steel products, continued to grow and con- products, iron oxide, manganese oxide, tita- 
tributed most to the increased export earn- nium sponge, and titanium mill products in 
ings in 1987. Foodstuff and raw materials 1987. Other major mineral trade partners of 
such as mineral fuels, iron ore, nonferrous Japan included Australia, Brazil, Canada, 
metal ore, and iron and steel scrap, chemi- Chile, India, Indonesia, the Republic of 
cals, and nonferrous metals remained major Korea, Malaysia, Mexico, New Caledonia, 
import commodities. However, there were Papua New Guinea, Peru, the Philippines, 
substantial increases in imports of chemi- Saudi Arabia, the Republic of Korea, the 
cals, nonferrous metal ore and products and Republic of South Africa, and the United | 
refined petroleum products, reflecting fur- Arab Emirates. Among these raw material 
ther openings in the Japanese market for suppliers, Japan displaced the United 
foreign goods. States and became the leading trade part- 

In 1987, imports of mineral fuels included ner of the Republic of South Africa in 1987 
$20 billion of crude and partially refined because of the U.S. sanction against the 
petroleum, $7 billion of refined petroleum Republic of South Africa.
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Table 2.—Japan: Exports of mineral commodities! 

. (Metric tons unless otherwise specified) 

TO Destinations 1986 
Commodi 1985 1986 ~ tintod °°” ”»+~.. .. 2 y : oT  Beates Other (principal) 

METALS . 

Alkali and alkaline-earth metals ___—— 292 231 1 Republic of Korea 87; Taiwan 73; 

Aluminum: a , . 
Ore and concentrate _________--~ 340 429 -— All to Republic of Korea. 
Oxides and hydroxides _.______~ 481,536 $84,473 4,245 Canada 282,704. Republic of Ko- | rea 46,075; Indonesia 25,158. 
Metal including alloys: 

| Scra p —_--___~-~_~_ 2,317 1,914 35 Taiwan 1,205; Republic of Korea 

‘Unwrought._____________ 2,289 2,021 279 Republic of Korea 590; Thailand 
| 314; Burma 262. 

Semimanufactures _ ~~. ——_ 246,130 225,463 142,830 Republic of Korea 13,120; Tai- 
Antim. Metal including alloys, all - wan 12,480; China 11,595. . 

ony: Metal in oys, 
Booms Wet lndluding aioe a 7 6 2 _-— Mainly to Canada. 

ryllium: Metal including alloys, | : . . 
. - forms ~~ -_ ~~~ -_- kilograma_ 109 811 _- Republic of Korea 639; India 150; . 

oO ‘aiwan 22. : 
Bismuth: Metal including alloys, all 

forms —..~.- ~~~. _-_-_-____ 230 257 66 Netherlands 112;China 37. — 

fimium: Metal including alloys, all 882 452 @ East Germany 184; Netherlands orms —__~__~_~_~-~__-_--- ; 
. | ; 144; United | Kingdom 55. 

Ore and concentrate _____..._.-_ 756 | 283 _— Republic of Korea 199; Indonesia _ 

_ Oxides and hydroxides ~~ ~~ a 3,247 3,990 635 Taiwan 1,320; Republic of Korea | 

Cobalt: Oxides and hydroxides_______ 12 24 1 Taiwan 9; Republic of Korea 6; 
. Vietnam 3. 

Columbium and tantalum: Metal includ- . . 
ing alloys, all forms, tantalum _ ~~~ _ 12 — “11 1 ~ China 4; Austria 2; West Ger- on xe : y2. 

pper: os 
Ore and concentrate _ ~_.—_-.--—~ . -_— 1,684 |. -— North Korea 1,149; Sweden 535. 
Sulfate _...-.-----_------- 508 603 2 Taiwan 488; Republic of Korea 
Metal i cluding all | _ 73; United Kingdom 17. 

etal including alloys: —_ 
_ Scrap __-_~_---_~-__--- 51,591 65,944 20 Taiwan 23,572; China 16,473; Re- 

public of Korea 14,322. 
Unwrought_ ___.__..---- 7,559 24,295 17 Republic eos Belgion a Philip- 

. ines 3,263; um-Luxem- 
. bourg 3,000. . 
Semimanufactures _. ~~ 198,882 209,191 44,463 Taiwan 37,600; China 19,184; Re- 

public of Korea 11,295. 
Gold: . . . 

Waste and sweepings ; 
Metal inchudi at thousands _ _- $4 _— All to Taiwan. . 

including alloys, unwro 
and partly wrought — troy ounces_ _ 143,497 187,324 6,144 Singapore 93,961; Republic of 

“Howa 33,833; Taiwan 19,481. 
Iron and steel: 

Iron ore and concentrate: — . ; 
Excluding roasted pyrite_ — _ —-_ 17 108 . 50 Taiwan 40; China 12. . 

M iprite roasted. -—------~— -- >) _— All to Republic of Korea. 
etal: 

Scrap ___-.-_---------- 165,686 461,048 17. ~=China 244,582; Taiwan 94,412; 
Pig cast related mate- Republic of Korea 89,463. 

ig iron, iron, ma 
rials____—— thousand tons__ 1,085 1,074 6 China 713; Republic of Korea 

Ferroalloys: : 
Ferrochromium ——_—_— ~~ 5,468 3,483 884 . India 996; North Korea 567; 

Ferromanganese_.__ _____ 25,988 6,857 34 Cuba 1,818; Republic of Korea 

Ferronickel -——— ———--~- 4475 7,100 -- All to Netherlands. 
manganese __—_— -- ‘aiwan 14, 

Ferrosilicon_ __.—..——- 918 1,091 _— Taiwan 485; Republic of Korea 

Unspecified. ___._..-- 2,077 8,246 275 Republic of Korea 1,875; Taiwan 

Steel, primary forms 
thousand tons. — 3,168 2,979 266 Republic of Korea 958; China 

See footnotes at end of table.
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Table 2.—Japan: Exports of mineral commodities' —Continued 

(Metric tons unless otherwise specified) 

os . Destinations, 1986 

- "Commodity 1985 . 1986 : — _ 
) : United Other (principal) 

_ METALS —Continued _ 

Iron and steel —Continued 
Metal —Continued | . 

a tions. _— thousand tons__ 7,844 6,417 779 China 2,945; Taiwan 395; Repub- 
. lic of Korea 335. 

Universals, plates, sheets 
. do. ___ 12,554 11,870 1,909 China 3,401; Taiwan 759; Repub- 

lic of Korea 683. 
Hoop and strip.____do__—— 598 620 90 China 174; Taiwan 62; Hong 

. - - Kong 46. . 
Rails and accessories . 

. do. 361 246 65 China 83; Canada 46. 
Wire _._._.__-do____ 317 302 95 China 60; Taiwan 16. 
Tubes, pipes, fittings do_ — — — 6,871 5,692 463 . USSR. 2,065; China 1,088; Iraq 

_ Castings and forgings, rough | | | 
. — dole. 23 20 11 Singapore 3; Taiwan 2. 

Ore and concentrate ______.___-~- 5,343 -- 
_. Owides _.2 2 14 55 ) Vietnam 20; Taiwan 11; Republic 

on orea 8. 
Metal including alloys, allforms ~~ — 29,711 28,761 58 Singapore 7,648; Republic of 

Korea 6,722; North Korea 

forms —._—~._-_-~~..._-_-~-~- 2,661 1,007 (*) China 763; Taiwan 131; Singe- 
pore 33. 

- Ore and concentrate ___.._.__.__ 1,605 1,293 -- Philippines 736; Republic of 
. Korea 298; Bangladesh 100. 

- Oxides _... ~~~ -_-_----- 44,267 35,527 8,091 U.SS.R. 5,200; Indonesia 5,148; 
West Germany 2,672. 

Mercury —...——.— 76-pound flasks_ 9,600 7,904 2,502 Netherlands 4 ; Thailand 312; 
oO . ppines 195. 

Molybdenum: Metal including alloys, all 
forms _______~_ 56 63 ll . West Germany 14; Republic of 

_ . Korea 12; Hungary 9. 
Nickel: Metal including alloys, all : 7 
forms... --_.------_~- 4,211 4,828 397 Taiwan 2,515; United Arab 

a Emirates 1,007. 
Platinum-group metals: 

value, thousands___. $22 $1 _— Mainly to United Kingdom. 
Metals including alloys, unwrought ; 

' and partly wrought — troy ounces__ 127,499 78,654 40,582 Taiwan 9,599; West Germany 
a 8,417; Republic of Korea 5,244. 

Selenium, elemental_—.—-.._-__-~~ 278 171 30 United Kingd om 31; Nether- 
a lands 26; Taiwan 19. 

Silver: . 
Waste and sweepings 

value, thousands... _ $52 $82 $5 West Germany $47; Switzerland 

Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces_ _— 3,003 2,031 17 Taiwan 796; Singapore 394; Re- 
Tn: . public of Korea 285. 

Oxides 2 11 15 1 Taiwan 8; North Korea 2; Repub- 
- licofKoreal.  . 

Metal including alloys, all forms — _~— 695 467 4 Republic of Korea 107; Taiwan 
. 9; Hong Kong 73. 

Titanium: 
Oxides _. ~~ 19,007 22,209 172 Taiwan 7,612; China 4,830; Re- 

. public of Korea 2,285. - 
Metal including alloys, allforms —__— 7,330 6,143 2,118 France 683; United Kingdom 

631; Sweden 494. 
Tungsten: Metal including alloys, all 

forms _~___-.-__._-_-__-.~- 235 261 84 West Germany 59; Taiwan 40; 
, Republic of Korea 25. 

Uranium and/or thorium: Oxides and 
other compounds _________.___ 428 406 18 Republic of Korea 173; Taiwan 

4; United Kingdom 48. 

See footnotes at end of table.
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‘Table 2.—Japan: Exports of mineral commodities' —Continued 

| (Metric tons unless otherwise specified) 

| Destinations, 1986 
Commodity | 1985 1986 : _ ) United Other (principal) 

METALS —Continued 

Oxides .__--_______________ 809 162 125 Taiwan 204; Thailand 107; Re- 
. _ public of Korea 97. 

Metal including alloys, all forms —__~— 38,522 28,839 47 Taiwan 12,688; Republic of 5 
orea 0,/10; ppines 5,244. 

Other: | 
Ores and concentrates... — 310 8,862 — & Swed den 5,250; Republic of Korea . 

Ashes and residues_ _—_____. ~~ 9,388 4,141 -- Taiwan 2,450; United Kingdom 
; Namibia 300. 

Base metals including alloys, all forms 3,121 | 3,214 1,247 © Weet German ny O11; USSR. 322; 
. public of Korea 270. 

INDUSTRIAL MINERALS . 

Abrasives, n.e.s.: . 

Note * Corundum, emery, Pumice, 11,845  —«:11,624 1 Republic of Korea 4,858; Hong 
. -.2SOtti<CSwt ° . Kong 4,848; Taiwan 751. 

Corundum we eee eee 19,235 20,904 510 Republic of E Korea 10,602; Tai- 
_ . . wan 3,079; Romania 1,200. 

Silicon carbide. —...-—..—--~ | 8,027 4,171 51 Republic ¢ of Korea 2g 12; Taiwan 

Dust and powder of precious and semi- | _ 
precious stones including diam mond 

| Bilograme-— 32260 48 8 TaOE; China 98 
Grinding and polishing wheels and : ae , 

stones .________.____--..~ 9,482 7,147 1,347 Hong Kong 828; 1 Republic of 
; orea 774; USS. 

Asbestos, crude... ____...L-_- 292 163 —_ Republic of Korea 108; Taiwan 

Barite and witherite——— -—-------- 18 _- | - | 
ron ma’ : . : : 
Crude natural borates... __——..~ 2,190 1,405 _— Taiwan 1,240; Republic of Korea 

Oxides and acids ...__________ 188 159 1 Republic of Korea 122; Taiwan 
Cement__________ thousand tons__ ~ 9,180 5,617 888 Hong Kong 1,788; Saudi Arabia | 

> BOS Res . 
Clays, crude. ....____-~-----~ 63,554 64,931 2 Taiwan 36,087; Republic of 

Orea lu, ’ ? . 

Cryolite and chiolite - —-——-——--——— 24 10 _.  AlltoRepublicofKorea. . 
Diamond: 

Gem, not set or strung___— carata__ 1,192 15,518 4,659 Republic of Korea 1400; Sings: 
pore 9 > ong 0 9 

Industrial stones _ ..____.do____ 4,694 89,188 _— Republic of Korea L138 Italy 

Diatomite and other infusorial earth — __ 2,599 1,506 4 Thailand 1 470; Taiwan 296; Aus- 
Feldspar _______________-_-.. 27,646 $2,822 _— Taiwan 30,828; Indonesia 1,015; 
Fertili teri Republic of Korea 702. 
ertilizer materials: 
Crude, n.e.s ~~~ -§ -§ 844 557 _. - North Korea 298; Taiwan 253. 

Ammonia. __________ ~~~ 2,187 393 -- Thailand 212; Malaysia 67; Re- 
public of Korea 44. 

Nitrogenous — ~~ ————------ 789,909 717,616 1,456 Thailand 266,19; Philippines 

Phosphatic______________ 8,659 80,050 __ Burma 27.661; Sudan 700; 
Yemen (Sanaa) 698. 

Potassic. ..~§...---_-___ 82 810 _— Philippines 18%; Somalia 110. 
Unspecified and mixed. _ — — — — — 160,918 128,621 1,435 a ‘and 50,000; Sri rn g00 

Fluorspar —__——~-------~----- 157 157 -— Taiwan $4; Philippines $5. , 
Graphite, natural ___......----- 2,553 2,666 229 Republic of Korea 1,061; Taiwan 

Gypeum and plaster. -__________ 6,142 4,887 5 Taiwan 1,518; 1 Indonesia 1,154; 

Iodine including bromine and fluorine _ — 6,605 6,641 1,902 United Kingdom 1,129; West 
Germany 864; France 636. 

Kyanite and related materials — _ _ — — — — 11,946 12,478 371 Republic of Korea ooo en 
428; Indonesia 

Lime __________--_______-_- $4,219 7,842 @) Papua New Guinea 5,084; In- 
esia 2,000; Hong Kong 367. 

See footnotes at end of table.



508 _ MINERALS YEARBOOK, 1987 | : | 

| Table 2.—Japan: Exports of mineral commodities: —Continued. 
. (Metric tons unless otherwise specified) 

— Destinations 1986 
| Commodity | | 7 1985 eee | United | | Other (principal) 

| INDUSTRIAL MINERALS —Continued | | . 

ee aroides een and _-- 108,776 126,613 29,751 Republic of Korea eta Aus- 

Mica, allforms _..___._____._.._.__  __ 1,159 1,310 50 Hong Kong 368; Taiwan 322; Re- | 

Phosphorus elemental ~——~~~~~~~— 301 ig 5 Indonesia Si; Taiwan 2; United | 

— PiNSfuraerade —-—--—- 38 _ 61 _ 1 Republic of Korea 82; Taiwan 16. 
| Iron oxides and hydroxides, processed 15,025 18,587 1,401 TE 6,480; Republic of Korea 

Precious and semiprecious stones other . — 

re kilograms. _ 25,159 «28,121. 82 India 11846 Republic of Korea 
Synthetic _.--________do____ 67,580 114,461 22,768 Malaysia 2,661; Republic of 0. 

Sditendbrin--222~2z22n222.St«iIA SS dB82SS«SSB_“Nrth Hoven 296; Caroline, Mar 

Socarbonate’ manufactured -——————— 64,865 81,968 8 China 37,245; Philippines 18,900; | 
Sulfate, manufactured —..______ 6,138 5,598 ~—— Republic Lt Korea 8,881; Thai- | 

Speman ne 
Worked Pry worked ~--—~- 8581 1806 «= s«iBT._~=S«Stwapore 900; Republicof 

Dolomite, chiefly refractory-grade __ 5,704 1,888 __ indore 1856, Taiwan 280; Re- 

Gravel and crushed rock ___—___~_ 186,445 87,916 62, Australia 3 eg Republic of 

Limestone other than dimension _ __ 1,041,283 1,153,077 570 a ree Pere 21-134; 

Quartz and quartzite_________~- 267 518 20 oe eet Ke Taiwan 118; Re- 

Sand other than metal-bearing _—__ 4,083 3,687 12 Tatas, Sing pepe of Korea 

Sulfur: | 
Elemental: . . ——— 

° reat ne native = ‘ by: -- 165,981 77,815 420 Republic of, Korea 67,749; Tai- | 

i. - Colloidal, precipitated, sublimed _ 382 1,201° 33 Canada 458; Taiwan 337; Repub- 

Sulfuric acid_______....----~ 322,568 500,421 - 18,503 Republic oeou Philpomes 

Talc, steatite, soapstone, pyrophyllite —_ 4,792 3,518 50 Republic of Korea Lane Taiwan 

ONGride_---- 24,584 29,590 | 507 Republic of Koree 21,163; Tai- 

Slag and dross, not metal-bearing _ _ _ 325,276 392,975 36,006 Singapore 1 5,300; Republic of 

MINERAL FUELS AND RELATED 

Asphalt and bitumen, natural —_______ 7 12 1 Republic 3 Korea 6; ¥ Western 

Carbon black __________--____--_ 9,940 8,405 567 Republic of Korea 218 Taiwan 

Coal, all grades including briquets ____ 4,242 1,167 _- Republic of Korea 560; Cuba 200; 

Carbon black _________--_--_--_ 9,940 8,405 567 Republic of Korea rata Taiwan 

Coal, all grades including briquets ___— 4,242 1,167 -- Republic of Korea 560; Cuba 200; 

Coke and semicoke. thousand tons__— 2,264 2,348 232 Romania 3 Philippines 261; 

Peat including briquets and litter _____ 253 272 _. _ All to China. 

See footnotes at end of table.
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| Table 2.—J apan: Exports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 

| Destinations, 1986 
Commodity 1985 1986. : _ 

- United Other (principal) 

MINERAL FUELS AND RELATED 
MATERIALS —Continued 

Petroleum refinery products: 
Liquefied petroleum gas . 

. thousand 42-gallon barrels. 410 184 174 U.S.S.R. 5; Hong Kong 4. 
Gasoline ___.__.__----do___~ 319 122 ) Taiwan 76; Indonesia 25; Philip- 

pines 10. 
Mineral jelly and wax — _ — — _do_ _—_~ 493 516 75 Republic of South Africa 93; Re- 

public of Korea 85; India 77. 
Kerosene and jet fuel ___——do___~— 414 1,356 -- Iran 1,059; Republic of Korea - 

’ Distillate fuel oi] _._____do._- 419. 2,270 8 Iran 1,652; Republic of Korea 

Lubricants____________do____ 1,195 1,581 50 Republic of Korea 527; Taiwan 
. a ; Singa spore 200. 

Nonlubricating oils —. —.—do_ ~~ 255 246 2. -Republic of Korea 90; Taiwan 73. 
Residual fuel oil ____..__do___~_ 1,444 1,797 _. _ Republic of Korea 1,796. 
Bitumen and other residues —do_ — —— 40 17 ® Singapore 5; Thailand 4; Indo- 

. nesia 2. 
Bituminous mixtures —_———do__—~_ 7 8 (*) Indonesia 4. 
Petroleum coke —__———..do__ ~~ 390 582 114 Romania 148; U.S.S.R. 142; 

. Netherlands 103. . 
ae 

1Rxludes rts under J apanese-United States Mutual Defense Agreement or for account of U.S. military forces. 
. Table prepared by Audrey Wilkes. 

7Less than 1/2 unit. : ae : 

Table 3.—Japan: Imports of mineral commodities! 

. | (Metric tons unless otherwise specified) | 

| J | 7 | Sources, 1986 
oe Commodi 1985 1986 : 

| mmoaity United Other (principal) 

Alkali and alkaline-earth metals: | 
Alkaline-earth metals... ~—_ 71 124 33 China 82; West Germany 6. 
Unspecified _...___...------ 859 1,062 847 China 393; France 262. — 

Aluminum: 
Ore and concentrate thousand tons_ — 8,519 2,307 4) Australia 1.354; Indonesia 597; Ma- 

. ysia 238. 
Oxides and hydroxides ___...-~~- 44,005 66,053 21,085 A 41,260; West Germany 

Metal including alloys: | , 
Scrap _._.-..-.-------- 361,053 858,818 241,747 Australia 26,776; Hong Kong 20,155; 

Canada 10,535. 
Unwrought. _. 1,576 1,366 157 Australia 306; Venezuela 171; New 

Zealand 169. 
Semimanufactures _ ____ ~~ 34,825 85,595 5,454 Romania 6,140; Argentina 3,361; 

France 3,068. 
Antimony: 

Ore and concentrate __________~— 5,091 6,400 _- Bolivia 4,829; China 979; Guatemala 

Oxides ___________._____- 2,672 8,609 91 China 1,950; United Kingdom 1,117. 
Metal including alloys, all forms ~~ — 4,269 3,985 _~ China 3,982. 

Arsenic: Oxides and acias —~--------- 144 161 _. France 140; Republic of Korea 17. 
Bery um: 

ides and hydroxides — —_------ 100 100 80 China 20. 
Metal including alloys,, all forms 

kilograms_ — 744 1,258 1,241 China 10. 
Chromium: 

Ore and concentrate — . _ .____~-- 987,240 670,625 _. _ Republic of South Africa 379,867; 
Madagasgar 102,567; India 49,710. 

Oxides and hydroxides __..—..—~ 2,278 2,800 1,182 West Germany 918; USSR. 100. 

Oxides and hydroxides —_—------- 259 460 48  Belgium-Luxembourg 346. 
Metal including alloys, all forms —_~— 2,312 3,458 201 Zaire 2,016; Belgium Luxembourg 

396; Zambia 359. 
Columbium and tantalum: 

Ore and concentrate. —..____~~- 2,195 1,717 _. Canada 1,502; Brazil 169. 
Metal including alloys, all forms, tan- 

talum _____~~--_--------~ 79 46 36 Weat Germany 8. 

See footnotes at end of table. .
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Table 3.—Japan: Imports of mineral commodities: —Continued | 
(Metric tons unless otherwise specified) 

| Sources, 1986 

Commodity 1985 1986 : _ | | | United _ Other (principal) 
ee Save PA 

METALS —Continued 

Copper: | 
Ore and concentrate . 

thousand tons__ 3,010 3,037 457 Canada 910; Chile 322; Philippines 

Matte and speiss including cement | 
copper ______~__-~ 132 33 -— All from Taiwan. ; 

Sulfate _______----________ 400 650 (*) China 278; U.S.S.R. 180; Thailand 68. 
Metal including alloys: a 

Scrap ~~~ _-____ 81,663 79,467 38,202 Hong Kong 11,689; Saudi Arabia 
7,423; Singa gapore 6,979. 

Unwrought____~-________ T398,151 303,034 305 Zambia 188, 07; Chile 48,332; Peru 

Semimanufactures_________ 14,189 21,184 1,488 Taiwan 11,583; Republic of Korea 
4,432; Italy 1,395. 

Germanium: Metal including alloys, all 
gforms —--__~~~~—~ ~~~ kilograms__ 8,975 2,878 210 China 2,002; France 400. 

Ore and concentrate | | 

Waste and ings” eh ae Loi 1,666 Si 1,858; Hong Kong 313 and sweepings — _ kilograms__ , : -- Singapore 1,353; Hong Kong 313. _. 
Metal including alloys, unwrought 

and partly wrought 
thousand troy ounces_ _ 6,328 19,542 1,552 United Kingdom 4,243; Switzerland 

Indium: Metal including alloys, all forms | . Po 
kilograms_ _ 8,249 21,524 8,204 China 7 960; Belgium-Luxembourg 

Iron and steel: | . , 
Iron ore and concentrate, excluding oS 

roasted pyrite __ thousand tons__— 124,518 115,284 -- Australia rali 46,894; Brazil 26,633; India 

Metal: _ 
Scrap ______...___do____ 3,254 8,224 1,685  U.S.S.R. 826; Australia 216. 
Pig iron, cast iron, related mate- 
rials._.___.______do____ 748 968 1 Republic of South Africa 541; Brazil 

14; U.S.S.R. 105. | 
Ferroalloys: , 

Ferrochromium ________ 317,595 372,518 -_- Republic of South Africa 235,213; 
. Philippines 43,181; Zimbabwe 

Ferromanganese_— - - ——— - 5,878 7,125 _. Brazil 8,488; India 986; Norway 708. 
Ferromolybdenum_ — _ _ __ _ 988 1,065 —-- Austria 360; Chile 323; China 142. 
Ferronickel _____..____ 20,247 38,700 157 New Caledonia 13,690; Indonesia 

13,073; Dominica 5,976. . 
Ferrosilicochromium _____ - 10,026 10,356 _- Zimbabwe C200; Republic of South 

ca 5,056. 
Ferrosilicomanganese ___ — 121,600 176,821 _- Republic of South Africa 72,819; Bra- 

zil 51,167; U.S.S.R. 24,489. 
Ferrosilicon_ —.________ 306,830 350,069 _- Norway 83,087; Brazil 79,386; Repub- 

lic of South Africa 28,039. 
Silicon metal __________ 102,797 103,860 1,941 Chine 33,27 7; Norway 15,890; Brazil 

Unspecified. _.______ 10,889 11,986 94 Brazil 4,741; China 1,878; France 

Steel, primary forms_._.._____ 91,644,374 _—‘1,748,567 18,077 Republic of Korea 702,430; Brazil 
et aee Republic of South Africa 

Semimanufactures: a 
Universals, plates, sheets* 

do ___ 1,075,305 1,230,489 1,844 Republic of Korea 506,654; Brazil 
79,345; Romania 153,484. 

Unspecified’ _.________ 82,925 316,033 1,903 Republic of Korea 220,664; Singapore 

Lead: a 
Ore and concentrate_____._____ 261,795 273,829 18,224 Canada 81319; Australia 60,665; 

eru 45,007. 
Oxides ____________ 8,518 12,070 9 Mexico 10,714; China 885; France 298. 
Metal including alloys: 

Scrap ___.__.-_~_______ 185 83 17 Papua New Guinea 49; Singapore 17. 
Unwrought_ ~~. ~-_-______ 87,840 70,346 760 Australia 2 lia 25,331; Taiwan 9,651; Mex- 

ico 8,410. 
Semimanufactures _________ 4l 43 42 France’. 

Lithium: 
Oxides and hydroxides ________~_ 7197 885 725 China 81; U.S.S.R. 60. 
Metal including alloys, all forms ___ 42 50 35 United Kingdom 8; West Germany 7. 

See footnotes at end of table.
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Table 3.—Japan: Imports of mineral commodities' —Continued 

(Metric tons unless otherwise specified) 

hc i i ST A LS 

Sources, 1986 

Commodi 1985 1986 : 
‘ : United Other (principal) 

a 

METALS —Continued 

Magnesium: Metal including alloys: 
p__---_--------~-~----- 293 472 @) Taiwan 191; Sweden 125; West Ger- 

many 51. 
Unwrought ___------------- | 15,621 12,648 8,620 Norway 2,231; Canada 1,184. 

Semimanufactures__.-_-_----- | 318 398 886 Canada 43; Republic of Korea 13. 

Manganese: 
Ore and concentrate, metallurgical- 
grade_______~— thousand tons__— 2,183 1,807 —_ Republic of South Africa 1,018; 

ustralia 399; India 226. 
Oxides _..-_____~~----~~--~~- 1,782 1,421 35 Belgium-Luxembourg 1,340; China 

Mercury ___.—-- — 76-pound flasks__ 513 — 860 @) China 720; Algeria 100. 

Molybdenum: . : 

and concentrate ______._ ~~ 21,138 18,024 4,522 Chile 7,27 2; Canada 3,485; Nether- 

Oxides and hydroxides ___--~~~~ 384 414 269 Taiwan 55; China 41. 
Metal including alloys, all forms ~~ — 427 290 118 West Germany 106; Austria 29; China 

Nickel: 
Ore and concentrate | 

thousand tons_ — 2,976 2,886 NA _§Indonsia 1,367; New Caledonia 988; 
Philippines 511. 

Matte and speiss _______-- ~~~ 52,462 58,187 _— Indonesia 35,858; Australia 21,753. . 

Metal including alloys: : | 
_ §erap _-.---~_-~-------~-+- 2,622 2,219 1,866 Taiwan 533; United Kingdom 56. 

~ Unwrought___._-_-.----- 25,092 24,475 545 Canada 4,072; U.S.S.R. 3,744; 
Zimbabwe 3,262. » 

Semimanufactures _——_~———-— 5,577 5,256 617 United Kingdom 1,991; Philippines 

Platinum -group metals: 
Ore and concentrate. _—_-_--~-~ $1 -— | 
Waste and sweepings _. kilograms__— 2,664 3,179 1,478 Taiwan 1,383; Australia 240. 

Metals including alloys, unwrought 
and partly wrought ___—-__-~-~—- 

Palladium 
thousand troy ounces_ — 1,107 1,369 96 U.S.S.R. 851; Republic of South 

. Africa 244; Taiwan 106. 

Platinum _________-do____ 1,804 996 64 Republic of South Africa 571, 
U.S.S.R. 148. 

Rhodium __.___—~—-do___~_ 61 93 8 USSR 48; Republic of South Africa | 

Iridium, osmium, ruthenium . . 

do.. _ —— 86 13 (2) Republic of South Africa 55; United 
: Kingdom 11. 

Rare-earth metals including alloys, all 
_ forms ~~ ____---_-__-~--=----- 60 132 10 China 83; Brazil 33. 

- Selenium, elemental ——— ~~ ——----- 12 8 () Philippines 7. 

Silicon, high-purity _.__._._.-----+ 144 66 23 =“ France 16; Italy 11; Denmark 10. 

ver: 
Ore and concentrate _ __—_.—-—-~- 68 1,907 11 Australia 1,814; Spain 82. 

Waste and sweepings — — kilograms_ _— 701 819 _. All from Malaysia. 
Metal including alloys, unwrought 

and partly wrought 
thousand troy ounces_ — 18,351 15,488 1,916 Mexico 8,283; Peru 3,608. 

Tellurium, elemental _______---~-~- 4 1 (2) Mainly from Belgium-Luxembourg. 

Tin: 
Ore and concentrate _____..---- 48 2 _— All from China. 

Oxides _.__.-___--~_~------ 8 9 _. United Kingdom 8. 

Metal including alloys: 
Scrap ___——------------ 15 4 _. Mainly from Philippines. 
Unwrought___—_.~------- 30,282 32,311 NA Malaysia 14,794; Thailan d 8,871; In- 

donesia 4,955. 

Semimanufactures — ————-—-—--~ 53 278 5 Thailand 237; Malaysia 16; Taiwan 

Titanium: 
Ore and concentrate _ — —_ —_----~- 604,044 670,436 _— Malaysia 261,524; Australia 198,309; 

Canada 116,547. 

Oxides _____~~-----~-----~-+-+ 6,285 4,864 123 Republic of Korea 1,412; Belgium 
uxembourg 1,371; China 784. 

Tungsten: . 

Ore and concentrate _ _ .—-.—-~-- 2,869 1,769 18 Portugal 60 Republic of Korea 334; 
via 231. 

Metal including alloys, all forms ~~ — 350 255 27 Republic of Korea 116; West Ger- 
many 84. 

See footnotes at end of table.
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Table 3.—Japan: Imports of mineral commodities: —Continued a | | 
(Metric tons unless otherwise specified) 

Commodi 1985. 1986 7 nt mamodity - United Other (principal) 
. METALS —Continued | ; 

Uranium and/or thorium: | . Oxides and other compounds . - 
kilograms_ _ 807 1,068 140 India 600; West Germany 328. Metal including alloys, all forms, . uranium____._____._do____ 36 (°°) (°°) , 7 Vanadium: — 7 oo Ore and concentrate._______ —_ 68 —— All from Republic of South Africa. Oxides andhydroxides._______ 3,786: 3,101 107 Republic of South Africa 2,551; China 

Zinc: © - , Ore and concentrate.________ 856,648 916,166 3,775 Australia Fa Peru 225,549; Can- 
| | Oxides 2 6,746 7,368 50 Republic of Korea 3,889; Taiwan | 

. a, $079: China 993. Metal including alloys: 
Scrap ~~ 345 57 7 Singapore 34; Malaysial6. | Unwrought.__________ | 70,549 101,444 17 North Korea 39,054; Peru 21,716; | a Mexico 10,781. . _Semimanufactures _________ 885. 857 89 Norway 395; West Germany 155. Zirconium: 

Ore and concentrate________ 238,321 171,709 24 iC Australia AE 62; Republic of South 
. | d ica 9 o one including alloys, all forms ___ 173 - 181 44 France 84. | er: 

Ores and concentrates.__________ 119 10,769 10,709 Canada 45. - Oxides and hydroxides ________ 592 576 11 Norway 346; Canada 179. Ashes and residues____________ 89,898 — 76,268 16,072 Australia Benet; Taiwan 11,881; Phil- . : - ippines 7,218. Base metals including alloys, all forms 6,470 5,284 1,342 Republic of South Africa 2,179; China 

Abrasives, n.e.s.: 
. Natural: Corundum, emery, pumice, , etc --_-- 9,889 6,820 1,792 India 4,082; Australia 542. . 

Corundum ___________ 22,529 28,050 154 China 17,806; Brazil 4,864. Silicon carbide___________ 23,994 28,475 62 China 14.€72; Brazil 5,964; Norway 
Dust and powder of precious and semi- a precious stones excluding diamond 

kilograms_ _ 421,400 593,386 77,626 India a 78,000; West Germany 
Grinding and polishing wheels and | | — stones ____~ 352 388 36 Austria 134; Italy 81; Republic of . 

rea 52. Asbestos,crude..________ | 261,648 255,732 9,488 Canada 100,642; RepublicofSouth —_—. 
Africa 57,119; Zimbabwe 36,920. Barite and witherite___________ 50,356 30,962 5 China 30,927. Boron materials: 

Crude natural borates_______ | 59,075 57,250 -- Turkey 56,000; U.S.S.R. 1,250. Elemental? ___________ 41 44 (7) China 33; Sweden 10. Oxides and acids ______________ 26,393 25,236 18,318 Italy 4,641; U.S.S.R. 618. Bromine and iodine __________ 3,156 3,078 264 _—s Israel 2,814. Cement_____._________ 476,928 1,196,485 38 Republic of Korea 757,038; Taiwan 
Chalk--_------ 3 205 1 Denmark 204. Clays, crude: 

lin ~~ 706,745 . 678,359 464,755 Brazil 92,535; Republic of Korea 
- 52,053; Malaysia 22,092. Unspecified _..___________ 281,951 284,022 138,961 Chins 109,424; Republic of Korea 

Cryolie and chiolite ______________ 487 357 -- Denmark 255; Greenland 102. Diamond: . Gem, not set or strung 
thousand carata__ 1,224 1,774 134 India 733; Israel 381; Belgium- 

Luxembourg 314. Industrial stones ________do____ 722 738 160 Republic of South Africa 272; Zaire 
52; Ghana 42. Dust and powder________do____ 33,056 37,419 10,968 Ireland 2425; Zaire 948; West Ger- 

man, . Diatomite and other infusorial earth __ _ 3,164 3,901 3,880 West German 10. Feldspar____.._--__-____ 7,802 6,766 _- China 3,626; Canada 1,488: North 
Korea 880. 

See footnotes at end of table.
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| Table 3.—Japan: Imports of mineral commodities: —Continued | 

. (Metric tons unless otherwise specified) 

. oe Sources, 1986 | 
Commodi 1985 1986 : 

9 United Other (principal) 

INDUSTRIAL MINERALS —Continued . | 

Fertilizer materials: | a 
Crude, n.e.g ~~~ ~~~ 1,184 24,585 a Italy 22,000; Philippines 1,134; Argen- 

Mans torures kil 5 926 288  WestGe | 638 | : onia____ ——_ kilograms... _ rman: oo 
Nitrogenous _____..__ ~~~ 78,151 208,285 10,695 Indonesia 76,7 09; Qatar 29,407; Ma- 

. ysia 27,480. 
Phosphatic__...._..-_--_ 54,558 107,919 42,653 Republic of Korea 34,766; China 

Potassic__._.__________-__ 1,875,480 _—‘1,199,454 168,086 Canada 268,876; USSR, 168,567; 
rmany 107,772. 

Unspecified and mixed_ _ __ —— — $24,610 $74,144 273,020 Republic of Korea 66,903; Philippines . 

Fluorspar _-.--__------------- 670,656 = «527,286 __ China 350,888; Thailand 75,589; Re- 
P of Sou ca 70,304. 

Graphite, natural __.___-___--~~-~- 78,857 58,645 266 China a 30,944; Republic of Korea 

| Gypsum and plaster_.________---_ 305,694 776,849 © 458-~=— Thailand 419,553; Mexico 273,904. 
Kyanite and related materials oe 28,413 28,658 7,206 Republic of South Africa 21,376. 

, esium compounds: : 
Magnesium o crude... _-____~_--_~ 88,588 33,618 1 China 32,369; North Korea 743. 

Oxides and hydroxides _— ~~. —-~- $04,073 283,320 206 China 200,257; North Korea 32,264. 
Meerschaum, amber, jet _____---—--~ 31 82 ~— China 81. 

Crude including splittings and waste — 10,865 15,148 276 India 7,086; Canada 2,600; China 

_ Worked including omerated split- . . or 
oe orked' including agglomerated «pt 105 166 2  Belgium-Luxembourg 84; India 72. 

Nitrates, crude ______.--------- | 8,000 ae ' 
Phosphates, crude __— thousand tons. _— 2,414 2,076 1,099 Morocco 510; Jordan 306. 
Phosphorus, elemental _.____~-—-~ 24,552 - 25,119 8,482 Canada 9,006; China 2,046; Nether- 

val 2 | lands 1,972. 
Pigments, mineral: 

Natural, crude ___._._------~- 386 847 | 5 China 694; Austria 119. . 
Iron oxides and hydroxides, processed 12,724 8,552 1,948 . West Germany 5,169; Italy 408. 

Precious and semiprecious stones other . . oo 
| than diamond: . . 

atural: , 
Gem material _ _ — — kilograms_ — $31,822 402,959 21,070 Brazil 159,181; Republic of South Af- 

, me rica 49, ? ey 2u, . 
Industrial stones __———do_ ~~~ i) 3 _. All from West Germany. — 

Synthetic _.._.____---do_.~- 79,735 136,049 106,181 West Germany 25,225. _. 
Pyrite, unroasted__. .____.-----~ 2,281 28,246 2 = Australia ia 16,617; China 7,581; Philip- 

. on pines 4,096... 
Salt and brine____—— thousand tons_ — 6,883 7 6,614 ) Australia 8,188; Mexico 2,729; China 

Sodium compounds, n.e.s.: 
Carbonate, natural and manufactured _ 1 4,283 _— Kenya 3,245; Republic of Korea 1,000. 
Sulfate, manufactured .....---~~- 85,274 95,856 19,149 Chine 56,711; Mexico 10,599; Taiwan 

Stone, 8 sand and g gravel: | | 
ension stone: 
Crude and partly worked ~~ — ~~ 704,910 870,355 22,797 Republic of Korea 285,820; India 

Worked___.__________-_ 107,649 148,296 59 Republic of Korea 80,496; Italy 

Dolomite, chiefly refractory-grade __ 488,511 520,560 8,308 Philippines 278,009; Republic of 
rea 118,701. 

Gravel and crushed rock ~~ ————-~- 217,421 189,709 . 408 Taiwan 168,285; Philippines 10,677. 
Limestone other than dimension — ~_ 648 _ 15,721 @ “Philippines 15,017; France 660. 
Quartz and quartzite... _____--~~ 142,496 120,688 1,691 India 73,059; Thailand 18,800; China 

Sand other than metal_bearing —_ | 
thousand tons. — 1,229 1,227 1 Australia 778; Taiwan 316; Malaysia 

Sulfur: | . - 
Elemental: 

Crude including native and by- 87 2.028 All fro ; 
produ nn -- m China. 

Colloidal, precipitated, sublimed — ‘ 68 0 China 50; West Germany 5. 
Sulfuric acid... .-.._..----+-- iwan 6. 

Talc, steatite, soapstone, pyrophyllite —_ 578,901 614,422 18,652 China 456,318; Australia 110,859. 

Crude_...---------------- 272,664 = 245,979 5,097 Republic of Korea 134,571; China 
Slag and dross, not metal-bearing — _ _ 484,449 485,828 22,780 Republic of Kores 121,872; Taiwan 

. ; u ca 
74,857. P 

See footnotes at end of table.
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Table 3.—Japan: Imports of mineral commodities‘ —Continued _ Z 

(Metric tons unless otherwise specified) 

. Sources, 1986 

Commodi 198 1986 ‘ 
mmodty 985 United Other (principal) 
nr 

ee 

MINERALS FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural —__ —_—~ 3,186 3,322 2,448 Trinidad and Tobago 879. 

Carbon black ..--_-----~-~------ 9,173 10,846 6,354 Republic of Korea 1,234; Canada 947. 

Anthracite_ ~~ thousand tons_-_ 1,950 1,971 ) Republic of South Africa 875; North 
Korea 406; Australia 299. 

Bituminous —.— ~~~ ~—do___ - 91,040 89,376 12,178 Australia 41,975; Canada 17,541; Re- . 
ublic of South Africa 7,960. 

Lignite including briquets ____~_- 31,585 | 25,415 653 USSR. 19,830; Australia 4,392; 

Coke and semicoke. ___________- 34,805 44,977 944 Australia 38,567; Taiwan 4,497; 
China 3,607. 

Gas, natural: Liquefied . . 
. thousand tons. — 27,790 28,394 964 Indonesia 14.916; Brunei 5,262; Ma- 

ysia 5,028. 

Feat 1 including briquets and litter _ _ — — — 20,789 31,577 182 Canada 28,429; U.S.S.R. 1,759. 

etroleum: a 
Crude_ thousand 42-gallon barrels__.—_—:1,218,423 1,157,267 (?*) United Arab Emirates 262,093; Saudi 

Arabia 202,282; Indonesia 132,854. 

Refinery products: . 
Liquefied petroleum gas 

do __— 133,645 137,719 - ) Saudi Arabia 65,785; United Arab 
Emirates 33,098; Australia 13,886. 

Gasoline ____.___-do____ 109,990 132,945 5,092 Saudi Arabia 28,895; Kuwait 17,266; 

. Singapore 16,954. 

| Mineral jelly and wax ——do_— —— 76 174 38 Singapore § 97; Republic of South 

Kerosene and jet fuel_.___do__ ~~ 12,817 32,859 1,307 Singapore 10,7 20; Saudi Arabia 5,054; - 
nited Arab Emirates 4,128. - 

Distillate fuel oil ____—do____— 3,168 9,836 3,114 Algeria 1,656; Saudi Arabia 1,476; 
ina 1,390. } 

Lubricants __._.__..—do___~- 226 269 173 West Germany 35; Republic of Korea 

Nonlubricating oils __do_ __ 154 169 114 Taiwan 81. 
Residual fuel oil___ _ .__do____ 93,207 103,377 10,687 Indonesia 25,688; Singapore 18,039; 

Saudi Arabia 13,491. 
Bitumen and other residues 

do. ___ 140 250 172 NA. | 
Bituminous mixtures.._ —_ do_ _ — _ 1 13 5 Republic of Korea 6. 

. Petroleum coke __————do___~ 19,960 21,415 19,764 China 773. 

TRevised. NA Not available. 
1Excludes impor’ under Japanese-United States Mutual Defense Agreement or for account of U.S. military forces. : 

Table prepared by Audrey D. Wilkes. . 
2Less than 1/2 unit. 
3&xcludes unreported quantity valued at $1,257,000. 
4fxcludes unreported quantities valued at $17,497,000 in 1985 and $2,797,000 in 1986. 
5Excludes unreported quantities valued at $57,411,000 in 1985 and $58,545,000 in 1986. . 

®Unreported quantity valued at $33,880. OO . 

7May include some arsenic. 

COMMODITY REVIEW 

METALS pon Light Metal Co. Ltd. at Kanbara in 

Alumi . . Shizuoka Prefecture. The increased cost of 

Aluminum.—Production of primary alu- electricity since the second oil crisis in 1979 
minum dropped sharply to a record low and more imports of low-priced primary 

since 1952 when two of the remaining three ajuminum were the main factors for the 
primary aluminum smelters closed their decline. 

plants permanently in March. The Miike = [pn 1987, primary aluminum production 
plant operated by Mitsui Aluminium Co. by Mitsui Aluminium and Ryoka Light 
Ltd. and the Sakaide plant operated by Metal was 4,982 tons and 3,892 tons, respec- 
Ryoka Light Metal Industries Ltd. stopped tively. Production by Nippon Light Metal 

production in April. Japan, once the world’s totaled 31,759 tons, which was 50% of its 
third largest primary aluminum producer Kanbara plant capacity. As a result of a 

with a 1.6-million-ton-per-year capacity in drastic reduction in domestic production 

1977, was reduced to an insignificant pro- and stronger domestic demand, imports of 

ducer with only one plant having a 64,000- primary aluminum surged to a record high 

ton-per-year capacity and operated by Nip- while stocks of domestic producers depleted
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to 15,245 tons at yearend from 62,986 tons 92,872 tons was held by dealers and 97,763 
in 1986. Japan’s domestic production of tons was held by consumers. These levels 
primary aluminum provided only 2% of were about the same at yearend 1986. 
domestic demand in 1987. Because of the appreciation of the yen 

To meet domestic demand in 1987, Ja- ana low USS. dollar-based Prices of primary 
pan’s imports of primary aluminum rose uminum in the world market, Aluminio 
36.5% to 1,657,566 tons, of which 1,370,949 Brasilerio Ltda. (ALBRAS) of Brazil aid 
tons was regular-grade ingot; 57,832 tons, P.T. Indonesia Asahan Aluminum (IN- 
high-grade ingot; and 229,285 tons, low- ALUM) of Indonesia reportedly suffered 
grade and aluminum alloy ingot. Australia 1osses and experienced difficulties in repay- 

| remained Japan’s largest supplier, account- ing interest and principal on their yen- 

ng fr 20% of npr flowed by Bray en through the Overmes Bae 
, ni ’ ’ n ela, > 

12%; New Zealand, 11%; and indonesia, pomic cooperation Pune decided fo provide 
10%. : | ancial assis r min 

According to Sumitomo Corp., a Tokyo- Smelting projects. The financial assistance 
: besed trading company, imports of primary package to ALBRAS included $42.7 million 

aluminum and aluminum alloy from the in additional financing, lowering of interest 
spot market rose to 770,000 tons from rates on the existing loans to 5.0%-5.2% 
194,000 tons in 1986, those from long-term from 7.14%-7.6%, and extending repayment 

contracts rose to 500,000 tons from 420,000 vockege IR ALUM inclojed $160 million 

captive import development projecs declin. 12 additional financing, lowering of interest 
ed to 560,000 tons from 586,000 tons in ates to 5.0%-5.2% from 6.487%-8.407%, an 
1986.¢ The substantial increase in imports oxtengs repayment terms to 30 y ears 
from the spot market after March 1987 was "Tt. of housite dro ped to 1,872,020 
due to permanent closures of two domestic tons irom 9 307.459 tons ” 1986 owing to | 

plants and a reduction in the tariff on reduced domestic demand for metallurgical- 
primary aluminum from 9% to 5% effective. grade alumina. Australia remained the 

nae be the Gov- _ dominant supplier, accounting for 60% of 
nder an agreement between the Gov- innorts, followed by Indonesia, 26%; and 

ernments of Japan and the United States in Malaysia, 14%. The combined production of 
October 1986, Japan was to cut further the alumina by the Shimizu plant of Nippon 

tariff on imports of primary aluminum 1 isnt Metal, the Yokohama plant of Showa 
from 5% to 1% on April 1, 1988. However, Denko K.K., and the Kikumoto plant of 
in September, the Japan Aluminium Feder- gymitomo Chemical Co. Ltd. dropped 41% 
ation (JAF) asked the Government to elimi- +, 357,981 tons. In 1987, exports of alumina 
nate the tariff on primary aluminum. JAF’s aso dropped from 384,472 tons in 1986 to 
action reportedly was part of its policy to 198844 tons, of which 101,056 tons was 
secure stable supplies of primary aluminum gjyminum oxide and 97,788 tons was alumi- 
and remove the obstacle to establishing a jum hydroxide. 

London Metal Exchange-designated ware- Despite a drastic decline in the domestic 
house of primary aluminum to Tokyo.” demand for metallurgical-grade alumina, 
_ Domestic demand for primary aluminum demand for non-metallurgical-grade alumi- 
increased 14% to 2.1 million tons owing na reportedly rose considerably. According 
largely to an 11% increase in consumption to JAF’, the domestic demand for aluminum 
by the aluminum rolling sector to 1.6 mil- hydroxide by nonsmelting end users rose to 
lion tons and a 133% increase in consump- 358,000 tons in 1985 from 278,200 tons in 
tion for secondary smelting to 155,866 tons. 1981. The principal consumers of aluminum 

Consumption by other major sectors includ- hydroxide in nonsmelting areas in 1985 
ed 154,606 tons for aluminum casting and were the manufacturers of coagulant, 
diecasting, 71,955 tons for wire and cable, 164,000 tons; fluorides, 39,000 tons; rubber 
and 34,832 tons for steel deoxidization. Ex- and plastics, 25,000 tons; catalysts, 20,000 
ports of primary aluminum dropped further tons; and cleaning materials, 18,000 tons. 
to 854 tons, of which 505 tons went to the The domestic demand for aluminum oxide 
Republic of Korea and 149 tons went to the by nonsmelting end users also rose to 
United States. The yearend overall stocks of 270,000 tons in 1985 from 209,800 tons in 
primary aluminum were 210,880 tons, of 1981. The major consumers of aluminum 
which 15,245 tons was held by producers, oxide in nonsmelting areas in 1985 were the
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manufacturers of refractory materials, ing reportedly recovered 124 tons of cobalt 
ae tons and alumina ceramics, 47,000 metal from import nickel-matte residues at 

ns. — its Niiham plant in 1987. 

| _ To meet the growing demand for alumina = Japan remained 100% dependent on im- | 
in nonsmelting areas, Japan imported ports to meet its domestic requirements for 
26,984 tons of non-metallurgical-grade alu- cobalt in 1987. Because of stronger demand 
_mina in 1987. The principal suppliers were for cobalt, imports of cobalt metal, includ- 
the United States, 12,744 tons; Australia, ing powder and flakes, reached a record 
11,228 tons; the Federal Republic of Ger- high 4,557 tons, of which 3,818 tons was | 
many, 946 tons; France, 731 tons; Turkey, ingot and 789 tons was powder and flakes. 
om tons; and China, 429 tons. 7 The principal suppliers were Zaire, 3,236 ) 

| hromium.—Domestic production of tons; Zambia, 403 tons; Belgium, 401 tons; 
chromium ore and concentrate mainly by and Norway, 218 tons. | 
Nippon Chrome Industries Ltd. at its Waka- According to MITI’s official statistics : 
matsu Mine in Tottori Prefecture increased imoti . ; : ‘ consumption of cobalt rose to 1,907 tons | | 
slightly from that of 1986. Japan continued from 1651 tons in 1986 owing primarily to . 
to import 99% of its requirements for chro-  ; : ) ; . as ’ increased demand by makers of specialty 
mium ore and concentrate in 1987. These steels and magnetic materials. In 1987, | 
ee increased slightly to 674,743 tons cobalt consumption by specialty steel pro- 

pite reduced metallurgical-grade chro- | . : . ° . tere ducers was 493 tons; for magnetic materials, 
mite consumption for ferrochromium. The 497 tong. f; . . : | ; e an ns; for catalysts, 281 tons; for carbide 
major overseas suppliers were the Republic tanto . ) | . : j tool steels, 251 tons; and other, 455 tons. 
of South Africa, 454,757 tons; Madagascar, As eae gs : . - AT s part of the ongoing investigation for 
81,227 tons; India, 39,499 tons; New Cale- deep ocean #1 odul bed | 
donia, 28,061 tons; and Albania, 24,957 tons. j} oqctnermal devorits and  cokalt-rich 

Because of reduced domestic ferrochro- ° ie by its ooh ? aL N cobalt-ric _— 
| mium production resulting from the high 4, 7 MI U | anno. sed th No.2 Hakuret 

cost of electricity, consumption of metal- vera ) announced the discovery of | 
lurgical-grade chromium ore and concen- devoe a” Promising seabed cobalt-rich crust 
trate dropped to about 540,000 tons from eposits m the north Pacific Ocean between 
563,015 tons in 1987. Despite a tight supply ‘he Minami-Tori Island of Japan and the 
of ferrochromium in the second half of 1987, Wake Island of the United States in late 
the Uji plant in Kyoto Prefecture, operated 1987. According to MMAd, seabed samples 
by Awamura Metal Industries Co. Ltd. and Collected by the vessel assayed 25.0% man- 
the Sakata plant in Yamagata Prefecture, ganese, 0.9% cobalt, 0.5% nickel, and 0.1% 

operated by Japan Metals & Chemical Co. °PP€r.” | , 
Ltd. reportedly were shut down in Apriland Copper, Lead, and Zinc.—Mine produc- | 
October, respectively. As a result, imports tion of copper, lead, and zinc dropped sharp- 
of the ferroalloy surged to a record 427,711 © ly to record-low levels since 1947, 1955, and 
tons in 1987. The Republic of South Africa 1960, respectively. The further decline in 

for 59% of total imports. Others were India, Closure of four major mines in 1987 result- 
12%; the Philippines, 11%; Zimbabwe, 6%; ing from the higher yen which made domes- 
and Brazil and Greece, 2% each. Import tic ore and concentrate less competitive. 

cif. prices of ferrochromium rose to $0.46 | The Hosokura Mine in Miyagi Prefecture, 
per pound in October from $0.40 per pound 2 lead-zinc operation of Hosokura Mining, 
in March. The higher import price, was Was closed in February. The Akenobe Mine 

caused by an unexpected strong demand by in Hyogo Prefecture, a copper-tin-zinc oper- 
the stainless steel industry and ashort-term ation of Akenobe Mining, and the Syakanai 
tight supply of ferrochromium in the world Mine in Akita Prefecture, a copper-lead- 
market during the second half of 1987. zinc operation of Syakanai Mining, were 

Cobalt.—Japan stopped normal-scale re- closed in March. The Nakatatsu Mine in 
fining of cobalt in 1987. Nippon Mining Co. Fukui Prefecture, a lead-zinc mine oper- 
Ltd. and Sumitomo Metal Mining Co. Ltd. ation of Nippon Zinc Mining, was closed in 
shut down their cobalt refining facilities at September. 
the Nikko plant in Ibaraki Prefecture and The following mines remained in oper- 
the Niihama plant in Ehime Prefecture, ation throughout 1987: the Hanaoka Mine 
respectively, in 1986 owing to lack of raw’ in Akita Prefecture, Japan’s largest nonfer- 
materials. However, Sumitomo Metal Min- rous metal mine operated by Hanaoka Min-
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ing Co. Ltd.; the Kamioka Mine in Gifu) and concentrate, and 974,026 tons of zinc 
Prefecture, Japan’s second largest nonfer- ore and concentrate in 1987. The principal 
rous metal mine operated by Kamioka Min- suppliers of copper ore and concentrate 
ing and Smelting Co. Ltd.; the Kamaishi were Canada, 976,114 tons; the United 

| Mine in Iwate Prefecture, a copper-iron ore States, 389,603 tons; the Philippines, 
mine operated by Shin-Kamaishi Mining 343,601 tons; Chile, 277,873 tons; Papua 
Co. Ltd,; the Toyoha Mine in Hokkaido New Guinea, 264,239 tons; and Indonesia, 
Prefecture, a lead-zinc mine operated by 229,256 tons. The principal suppliers of lead 
Toyoha Mining Co. Ltd.; the Kosaka Mine ore and concentrate were Canada, 101,327 | 
in Akita Prefecture, a copper-lead-zinc mine tons; Australia, 80,474 tons; the Republic of 
operated by Uchinotai Mining Co. Ltd.; and South Africa, 35,265 tons; and Peru, 34,288 
the Yatani Mine in Yamagata Prefecture,a tons. The principal suppliers of zinc ore and 
lead-zinc mine operated by Yatani Mining concentrate were Australia, 439,206 tons; | 
Co. Ltd. These mines, survivors of two Peru, 209,280 tons; and Canada, 203,035 
major restructuring programs in 1983 and tons. - Ss | 
1986, were considered to have sufficient ore Production of refined copper continued its 
reserves to continue efficient operations. upward trend and reached a new high since 

In April, a new nonferrous metal mine, 1984 following an unexpected strong de- 
the Nurukawa Mine, was brought into pro- mand in the second half of 1987. Capacity | 
duction by Uchinotai Mining Co., a subsid- utilization of the copper smelting and refin- 
iary of Dowa Mining Co. Ltd. The mine, in ing industry averaged 79%. As a result of 
south-central Aomori Prefecture, is about 1 stronger demand in 1987, imports of refined 
kilometer west of Lake Towada in northern copper rose 28% to 347,667 tons. The major | 
Akita Prefecture. The kuroko (polymetallic suppliers were Zambia, 167,592 tons; Chile, 
black ore) deposit was first discovered by 65,419 tons; the Philippines, 43,883 tons; 
MMAJ in 1974. Dowa Mining began under- Peru, 18,159 tons; and Australia, 16,795 
ground drifting and drilling in 1982, started tons. Japan also imported 27,914 tons of | 
mine development in 1985 and completed blister copper, of which 26,916 tons came 
development in November 1986. The ore from Peru. | : | 
reserves at the mine were estimated at 1 Production of. refined lead increased 

: million tons, of which 950,000 tons are black slightly owing to the growing demand ‘by | 

ore averaging 0.9% copper, 5% lead, 10% the batteries sector. Production of slab zinc 
zinc, plus 10 grams of gold and 150 grams of decreased considerably because of reduced 

- gilver per ton of ore. The remaining 50,000 domestic zinc ore production. Capacity util- 
tons are gold ore averaging 18.3 grams of ization of the lead and zinc smelting and 
gold per ton of ore.’° refining industries averaged 86% and 77%, 

According to Uchinotai Mining, the de- respectively. To meet domestic demand, Ja- 
posit occurs at the top of the Lower Haya- pan imported 21,030 tons of primary lead, 
semori formation and consists of 5 ore principally from Australia, 8,213 tons; 
bodies. The company started mining at the Mexico, 4,044 tons; China, 2,623 tons; and 
No. 5 ore body in April at the rate of 4,000 Peru, 2,422 tons. Japan also imported 
tons per month of black ore averaging 105,035 tons of slab zinc, principally from 
0.80% copper, 4.26% lead, 9.14% zinc, and North Korea, 36,203 tons; the Republic of 
7.20 grams of gold and 185 grams of silver Korea, 24,495 tons; Australia, 15,618 tons; 
per ton of ore; and 1,000 tons per month of and China, 13,279 tons. 
gold ore averaging 9.00 grams of gold and 40 Domestic refined copper consumption 
grams of silver per ton of ore plus 1.17% rose 5% to 1,431,336 tons, of which 952,860 
copper, 2.36% lead, and 2.10% zinc. The ore tons was consumed by the wire and cable 
was transported by battery-operated loco- sector, 461,739 tons by the brass mill sector, 
motives through a 1,635-meter adit to the and 16,733 tons by manufacturers of copper 
surface. There it went into dump trucks for powder, coins, and copper alloys. Exports of 
transport to the company’s Kosaka milling refined copper, mainly to Taiwan and the 
and smelting facilities in Akita Prefecture. Republic of Korea, dropped 14% below 

Japan’s production of copper, lead, and those of 1986 to 52,403 tons because of the 
zinc ore provided 2.4%, 10.4%, and 24.9%, tight domestic market situation in the 
respectively, of its smelters’ requirements second-half of 1987. As a result of stronger 
in 1987. To meet its smelters’ requirements, domestic demand, the overall stocks of re- 
Japan imported 2,981,054 tons of copper ore fined copper held by producers, fabricators, 
and concentrate, 294,728 tons of lead ore and dealers dropped 12% by yearend to
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90,950 tons or equivalent to less than 1 lowing the acquisition, six Japanese zinc 
month of refined copper consumption in smelters led by MMSC and Tono Zinc Co. 

» Domest tion of primary lead tract with Cominco to import’ 70,000 to mestic consumption of primary lead tract wi minco impo , 
rose slightly to 275,524 tons mainly because 100,000 tons per year of zinc concentrate 
of increased consumption by the storage from the Red Dog Mine in Alaska beginning 
battery sector, which accounted for 62% of in 1991. The Red Dog Mine, owned by 
demand. Exports of primary lead dropped Cominco, was expected to start production 
sharply to 14,167 tons from 24,167 tons in at the rate of 500,000 tons of lead-zinc 

1986. As 2 resuit of stronger demand and concentrate per year in 1991. The ore re- 
redu omestic production and imports, serves at the mine were estimated at 77 | 
the stocks of primary lead held by produc- million tons averaging 5.6% lead, 17.1% 

| ers, consumers, and dealers dropped 28% by zinc, and 82.3 grams of silver per ton of ore. 
yearend to 25,716 tons or equivalent to  Gallium.—Japan remained one of the 
sae month of primary lead consumption world’s three leading producers and the : 
m . . . largest consumer of gallium metal. Produc- 
Domestic consumption of slab zinc rose tion of high-purity gallium metal was esti- 

_ 5% over 1986 to 749,589 tons owing to a mated at 20 tons, of which 10 tons was 
7.6% increase in demand by the galvanizing recycled scrap. Consumption of gallium 
sector, which accounted for 61% of con- metal including metallic compounds was 
sumption. Exports of slab zinc rose 122% to estimated at 36 tons in 1987. To meet 

51,854 tons resulting from increased exports gomestic demand, Japan imported 11 tons 
to China, Taiwan, and the United States. By of high-purity primary gallium and 5 tons of 
yearend, the overall stocks of slab zinc intermediate-purity gallium metal. 
dropped 10% to 89,818 tons or equivalent to | | 
about 1.5 months’ of slab zinc consumption ae ; 
in 1987. | Table 4.—Japan: Estimated supply 

To secure their smelters’ raw material of gallium . 
requirements, a group of major copper pro- (Kilograms) 
ducers led by Nippon Mining Co. Ltd. and TTT or FG BE CdOBG DBT 

| Mitsubishi Metal Corp. signed an agreee=—@—@———____________—_ 
ment in August with Ok Tedi Mining Ltd. of Domestic production: a 
Papua New Guinea to import 60,000 tons = Samir -~--~~---- 18800 *8RRD 10008 
per year of copper concentrate for the year Imports: | 
starting in October 1987 and increasing to eee 5064 2.700 5,600 
230,000 tons per year during the following 7 Germany, Federal 3200 4200 4.900 

years, Papua Now Guinea, already export = switzerland a 
ing abou , ns per year of copper rm purity: 
concentrate from the Bougainville Mine to Canada ~~ -— ~~ ~~~ 4,000 5100 2.600 
Japan, will displace the Philippines and Czechoslovakia ___. 2,285 450 1,100 
Chile as the third largest supplier of copper Hungary --------__1,800___750_1,500 
concentrate to Japan following Canada and Total__._.---_ 36,599 32,600 36,140 
the United States in 1988. Om pe a] NLL PL A A 

Nittetsu Mini g Co. Ltd., a major partner 1988 The Rare Metal News (Tokyo). No. 1444, Apr. 1, 

of Hibi copper smelter at Tamano, Okaya- ; 
ma, reportedly started in September the _ Domestic primary producers were Dowa 
development of the El Lobre copper deposit And ge faving cL lon per-year capacity 
in Medellin, Colombia. The $17 million @nd Sumitomo Chem . - having a 
project for producing 96,000 tons per year of 10-ton-per-year capacity. Dowa Mining ex- 
concentrate was a joint venture of Nittetsu tracted 4- to 7-nines-purity gallium from 
Mining and C. Itoh & Co. Ltd. of Japan and zinc residue, sing the ion exchange eens 
Minas El Lobre Ltda. of Colombia. The E] process at i a refinery in 
Lobre copper project was expected to supply f refecture: Sumitomo vpemical also ex- 
Nittetsu Mining 14,000 tons per year of trac ) |nines-purity gallium using 
copper concentrate when production starts the Bayer liquor process at its Niihama 
in mid-1989. plant in Ehime Prefecture. Secondary pro- 

In early 1987, Mitsui Mining and Smelt- cycers included retietaenaiar Sumitomo 
ing Co. Ltd. (MMSC), Japan’s largest pro- hemical, ha ustries Co. +» an 
ducer of slab zinc, reportedly acquired about Nichia Chemical Co. Ltd. Most secondary 
3% equity of Cominco Ltd. of Canada. Fol- producers extracted gallium metal from
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scrap of gallium arsenide, gallium phos- gold metal production and 2.4% of domestic | 
phate, and compound semiconductors using gold demand, and that of silver was equiva- 
chloride recycling technology. According to lent to 15% of its requirement for domestic 
an industry source, recycled scrap in 1986 silver metal production and 10% of domes- 
accounted for 30% of the domestic gallium tic silver demand. , 

consumption which was estimated at 32 § Domestic metal production of gold and 
tons."* silver both broke the previous record-high 

In January, Ote Metal Co. Ltd. reportedly level as a result of processing more import- 
started recycling gallium arsenide using a ed raw materials primarily copper concen- 
low-cost chloride process at the Onahama trates. Gold metal production by source of 
plant owned by its parent company, Mitsu- raw material was 25% from domestic ore, 
bishi Metal, with a monthly capacity of 500 62% from imported ore, and 18% from 

Seams or ont tacad Covad oy » scrap and other. Silver metal production by 
3 Introduced @ gource of raw material was 17% from do- 

low-cost chloride recycling technique to ex-  mestic ore, 52% from imported ore, and 
tract high-purity gallium at its Isoura plant 314% from scrap and sources. Domestic met- 
near the city of Niihama in Ehime Prefec- g) production of gold and silver was 16% 
ture with a monthly capacity of 300 kilo- and 64%, respectively, of the domestic de- 
grams, which could be doubled if sufficient jy,and in 1987. . 
scrap supplies were secured. . 

in January, the National Research Insti: 94 Go et teats ae ee mil 
ae . y ounces of gold and 20.2 mil- 

tute for meres of JOP ana Being Unt lion troy ounces of silver in 1987. The 

Chin y 0 ed ¢ and Stee t to ° *- Of major suppliers of gold were Switzerland, 

China signed an agreement lor a “year 3979111 ounces; Australia, 1,180,418 a 
joint research program to develop technolo- ounces: the U.S.S.R., 906.612 ounces; Can- oo 
gy for extracting and separating gallium, , a vrs . 
7 . . ada, 671,628 ounces; the United Kingdom, | 

titanium, and vanadium from complex iron 621.682 ounces: and the Republic of South 
ore mined from the Panzhihua deposit: in Afri 498 616 Th pu al OL 

Sichuan Province of China. The joint re- e ‘Is vere M vo dis mith r 

search program was expected to end in ers 0 . 7 ver 13 vmaillion ow - d he 
March 1991. Japan has imported between Pinces: “Sth "Oi illo oumes. the 
2,000 and 5,000 kilograms per year of public of morea, «- on ounces. . 
intermediate-grade gallium with a purity of According to industry Sources, domestic 
8 to 4 nines from the Zhangdian alumina consumption of gold declined to 11.3 million | 

plant in Shandong Province of China. Ac- Ounces from 11.6 million ounces in 1986 | 
cording to a Japanese source, gallium pro- because of reduced private hoarding in | 
duction by the plant was estimated at 7 tons 1987. Of the gold consumed, 38% was for 
per year. Additionally, the Zhengzhou alu- Private hoarding, 24% for jewelry; 15% for 
mina plant in Henan Province of China communication and electrical equipment; 
planned to produce 2 to 3 tons of crude 3% for dental and medical uses; and 20% 
gallium beginning in 1986.2 Musto Explora- for arts and crafts, pottery, watches, and 
tion Ltd. of Canada, reportedly, started to other. Consumption of silver rose to 92.2 

export to Japan in 1986 about 300 kilograms million ounces from 89.5 million ounces in 
per year of gallium with a purity of 3 to 4 1986 resulting from a 9% increase in de- 

nines. The principal overseas suppliers in mand by the photographic materials sector. 
1985-87 of high-grade gallium with a purity Of the silver consumed, 56% was for silver- 
between 6 and 7 nines were International nitrate-sensitive film; 9% for other silver 

Gallium GmbH of the Federal Republic of nitrate; 8% for electric contact points; 6% 
Germany, Rhéne-Poulenc S.A. of France, for fabricated silver products; 5% for plat- 

and Alcan Electronic Materials of Switzer- ing; and 16% for silverware, jewelry, dental 
land. and medical uses, and other. 

Gold and Silver.—Despite increased out- | The Hishikari Mine, owned and operated 
put from the Hishikari gold mine, mine by Sumitomo Metal Mining in Kagoshima 
production of gold and silver declined sub- Prefecture of southern Kyushu, reportedly 
stantially resulting from the closure of two made further progress in 1987. The average 

major copper-lead-zinc mines in 1987. The daily output of ore was raised from 220 tons 

two mines recovered a considerable amount to 250 tons with ore grade averaging 2.47 

of gold and silver as byproducts. In 1987, ounces of gold and 1.42 ounces of silver per 
Japan’s mine production of gold was equiva- ton of ore. Gold and silver production in 
lent to 15% of its requirement for domestic 1987 was estimated at 214,500 ounces and
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123,300 ounces, respectively. According to 38 tons per year of indium with 4-nines | 
Sumitomo Metal Mining, the ore was first purity at its Kosaka plant in Akita Prefec- 
crushed and delivered to its Toyo copper ture using leached residue from its affili- 
smelter near the city of Niihama in Ehime ated Iijima zinc smelter of Akita Smelting 
Prefecture. For the 29 months ending in Co. Ltd. in Akita Prefecture. The black ore, 
December 1987, ore output totaled 190,000 containing copper, lead, and azine and by- 
tons averaging 2.73 ounces of gold and'1:93 product gallium and indium, was mostly 
ounces of silver per ton of ore. According to from the Kosaka Mine in Akita Prefecture. 
a survey conducted in 1986 covering 147 In addition, MMSC and Sumitomo Metal 
primary gold mines in the world, the Hishi- Mining, reportedly also produced 20 to 30 
kari Mine was ranked the lowest-cost ‘pro- kilograms of high-purity indium in 1987. 
ducer. The estimated average mining cost Imports of indium rose to 31,034 kilo- 

: _ for the Hishikari Mine was $30 per ounce of grams from 21,514 kilograms in 1986. Ja-_- 
gold.’ CO pan’s import c.if. price of indium ingot | 

’ Indium.—Japan was one of the top two averaged $194 per kilogram compared with 
producers and the largest consumer of in- $97 per kilogram in 1986. According to 
dium metal in the world. Because of im- Japanese trade data, two-thirds of the in- 
creased use of indium by the electronic gium was imported in the first half of 1987, 
industry, both domestic production and im- when import c.i. prices jumped from $98.52 

: - Ports surged to all time highs in 1986 and per kilogram in early January to $246.88 
again in 1987. Japan’s average import c.if. per kilogram in late June. The import price 
price in 1987 was two times that of 1986. peaked at $334.89 per kilogram in late July, 

According to Japanese industry SOUrCES, and that high level extended until. yearend. 
strong domestic demand, speculative pur- 7, 1997 , the major supplying countries were 

_ Chases and tight supply all contributed to the United States, 12,240 kilograms: China, 
the unprecedented rise in the world market 3 599 kilograms; Canada, 2,499 kilograms. 
price of indium in 1987. Belgium, 2,498 kilogram; and the United | 

| Kingdom, 2,292 kilograms. | 
Table 5.—Japan: Estimated supply and Iron and Steel.—Domestic production of 

| demand for indium iron ore and roasted pyrite remained insig- 
(Kilograms) nificant. Japan continued to import essen- _ 

—-. rn tially all of its iron ore requirements to 
, —_—)  —— __ meet the demand of its iron and steel 

Domestic production_.____ 16,000 18,000 27,200 industry. Imports of both iron ore and 
Imports--------------___ 8,200 _21,500__ 31,000 ferruginous manganese ore declined result- 

_ Totalsupply__.__._ 24,200 39,500 58200 ing from further reductions in iron ore 
Demand:  ————— consumption by the blast furnace sector in mand: 
_Semiconductors__...___ 3,700 6000s 7,200»: 1987. | 

Franvares cesode--- 690 190% 180% Imports of iron ore dropped to 112.0 
Pusible all solder ____ 2,500 4,000 | 5,200 Te tons from 115.2 en tons rn aoe 

. [amalgams ~~ —— , , , e€ major iron ore suppliers were Austra- 
Others *"7--- 5400-9900 10200 lia, 48.4 million tons; Brazil, 26.8 million 

} 9 tons; India, 20.3 million tons; the Republic 
Sa A of South Africa, 5.6 million tons: Chile, 45 

Source: The Rare Metal News (Tokyo). No. 1444, Apr. 1, million tons; and the Philippines, 4.2 mil- 
1988, p. 2. . : 

lion tons. Imports of ferruginous manganese 
Domestic indium metal with up to 4-nines ore dropped from 519,355 tons in 1986 to 

purity was produced principally by Nippon 344,254 tons, of which 219,790 tons was from 
Mining, which extracted indium at its Saga- the Republic of South Africa and 124,464 
noseki plant in Oita Prefecture of north- tons was from India. The import c.i-f. price 
eastern Kyushu from zinc slag generated at of iron ore averaged $23.37 per ton compar- 
its affiliated zinc smelters in Japan. The ed with $23.95 per ton in 1986. In 1987, the 
lead-zinc ore containing gold, indium, and import c.i-f. price of iron ore from Australia 
silver came mostly from the Toyoha Mine in averaged $21.86 per ton, down 84 cents from 
Hokkaido. To stabilize the market priceand that of 1986; from Brazil $24.40, down 86 
meet growing domestic demand, Nippon cents; and from India $21.05, down 56 cents. 
Mining expanded its indium production ca- Consumption of iron ore decreased to 
pacity from 18 to 24 tons per year in July. 119.8 million tons from 122.4 million tons in 
Dowa Mining also extracted between 2 and 1986 because of lower pig iron production.



_ 'THE MINERAL INDUSTRY OF JAPAN 921 

Production of pig iron, mostly by blast of crude steel in 1987 was equivalent to 65% 
furnace, declined to 73.4 million tons from of the industry’s installed capacity of 152.5 
74.7 million tons in 1986 owing to increased milliontonsperyear. == | 

- consumption of imported pig iron ar iron Despite a huge loss in the previous fiscal 
and steel scrap for crude steel production. year because of lower prices and sales, the 
The output of pig iron was equivalent to iron and steel industry overcame difficulties 
69% of the industry’s installed capacity in brought about by the yen in 1987. Higher 
1987. © prices of iron and steel products and strong 

| Japan remained the second largest crude domestic demand in the second half of 1987 
steel producer in the world accounting for ‘helped the Japanese steelmakers maintain 
18.4% of the world’s production in 1987. their 65% capacity utilization and improve 
Despite the lower level of steel exports and their earnings substantially. Because of the 
continued increase in imports, production of sharp turnaround in the domestic and over- 

| crude steel went up slightly to 98.5 million seas steel markets in the second half, major 
- tons. Increased Government spending on Japanese steelmakers reportedly revised 

public works reportedly was the major fac- their short-term outlook upward and post- : 
: tor that prevented the ailing iron and steel poned parts of their restructuring program 

industry from further decline. The output announced in early 1987. — - 

| Table 6.—Japan: Crude steel production and rank of the top seven companies | 

- a 
. . . metric tons) . tries 

| | | | | | 1986 = :1987 1986 1987 

Nippon Steel Corp ____-_-___--_----------------~---_--- 26.26 26.08 1 1 
Nippon Kokan K.K_.___________-__--------__--------- 11.21 1128 ~ = & 7 
Kawasaki Steel Corp______________-.-----.---.-------- 10.10 10.18 8. 22 
Sumitomo Metal Industries Ltd ________._-___._._---------- 10.11 10.12 7 18 
Kobe Steel Ltd_________________--__.--__------------ 5.94 5.88 19 17 
Nisshin Steel Co. Ltd____________-____.---------------- 3.21 3.36 36 35 
Tokyo Steel Manufacturing Co. Ltd ________----------------- 3.08 3.16 37 87 | 

| Total _.._.____-__----------------------------- 69.86 69.96 XxX XX 

XX Not applicable. | | a . sO 

. Source: Metal Bulletin (London). No. 7260, Feb. 15, 1988, p. 23. 

According to the Japan Iron and Steel son for a further decline in steel exports. 

Federation (JISF), apparent domestic con- However, because of higher export prices, 

sumption of steel in terms of crude steel export earnings decreased only 0.8% below 
equivalence rose 8.3% to 75.8 million tons 1986 to $18 billion. In 1987, iron and steel 
in 1987. However, because of the higher Products were exported principally to Chi- 
level of the yen in 1987, exports of steel in 4 5.8 million tons; the United States, 
crude steel equivalence declined by 11.9% 4.3 million tons; Taiwan, 2.4 million tons; 
to 28 million tons while imports continued the Republic of Korea, 2.3 million tons; the 

to increase by 50.6% to 58 million. Asa USSR, 2 milXon tons; and pnatland: 
| result of acute shortages of steel products on tons. the expo rts of Iron an 

consumed by the growing construction in- steel products to the United States, 3.6 
d : . . million tons was ordinary carbon steel, 
ustry, domestic prices of hot-rolled sheet 272,697 tons specialty steels, 89,351 tons 

d small bars rose by 28% and 91% to $569 . . wee . an : 4 wire and wire products, 86,861 tons semifin- 
and $436 per ton, respectively, during the ished steels, and 282,986 tons other prod- 
second half of 1987.1 ucts. 

According to MITI, exports of iron and Imports of iron and steel rose sharply 
steel products dropped 15.3% to 25.7 million from 5.8 million tons in 1986 to 7.5 million 
tons. Exports, as a percentage of crude steel tons, which were valued at $2.5 billion. Of 
production, declined to 28.5% from 32.4% in the imports, 2.1 million tons was hot-rolled 

1986 and 33.2% in 1985. A stronger yen strip, 1.4 million tons was pig iron, 1.1 
making Japanese steel products more ex- million tons was plates, and 1.0 million tons 
pensive was the single most important rea- was ferroalloys. The major suppliers were
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1 2e Republic of Korea, 2.1 million tons; try. By yearend, stocks of manganese ore 
i:razil, 800,000 tons; China, 500,000 tons; the held by the iron and steel industry rose 
(.S.S.R. and Taiwan, 400,000 tons each. slightly from 466,262 tons at yearend 1986 
iaports from the United States totaled to 505,595 tons at yearend 1987 or equiva- 
51,407 tons valued at $67.4 million in 1987. lent to a 6-month supply. oe 
According to JISF, steel imports in crude According to estimates by an industry 
steel equivalence accounted for 7% of ap- source, production of metallic manganese 
parent domestic steel consumption compar- by Toyo Soda Manufacturing Co. Ltd. and 
ed with 5% in 1986 and 4% in 1985. _ Chuo Denki Kogyo Co. Ltd. dropped to 3,700 

In June, a special report on future pros- tons from 3,900 tons in 1986 because of 
pects for the iron and steel industry was reduced consumption by the makers of spe- 
completed by an MITI’s advisory commit- cialty steel. However, consumption by the © 
tee. The committee reporting to MITI’s makers of nonferrous alloys is expected to 
Basic Industries Bureau said that more increase ‘in the future. — | 
extensive restructuring and research and Nickel.—Japan continued to import ~ 

| development to improve production technol- 100% of its nickel requirements in 1987 in 
ogy are vital to the future of the industry. the form of nickel ore and matte, ferronick- 
The committee also recommended Govern-_ el, and refined nickel. Japan remained the 
ment subsidies to help industry to re- world’s third largest producer of ferronickel 
structure and modernize its production and nickel metal and was a major importer 
technology. | of nickel ore and matte and refined nickel. | 

The report indicated that steel production Because of a significant increase in domes- 
for the domestic market was expected to fall tic demand for nickel, imports of refined 
because of declining exports and rising im- nickel surged to a record-high in 1987. | 
ports caused by the stronger yen and in- Imports of nickel ore for production of 
creasing substitution of new materials for ferronickel rose slightly to 2,926,857 tons. | 
steel caused by technological advance. Indonesia, New Caledonia, and the Philip- 
Manganese.—All of Japan’s require- pines remained the three suppliers, ac- 

ments for manganese were met by imports counting for 40%, 37%, and 238%, respec- 
in 1987. The only domestic producer, tively. Imports of nickel matte for produc- 

: Chuugai Mining Co. Ltd., permanently shut _ tion of refined nickel and nickel oxide sinter 
down its lead-manganese-zinc operations in decreased slightly to 53,567 tons, of which __ 
May 1986 at Jokoku in Hokkaido. 62% was supplied by Indonesia and 38% by 

| In 1987, Japan imported 1,216,509 tons of Australia. 
manganese ore and concentrate and 19,899 Production of ferronickel increased | 
tons of high-grade manganese dioxide ore _ slightly to 203,143 tons containing 49,405 
for its iron and steel industry and manga- tons of nickel, of which 50% was produced 
nese metal production. The Republic of by Pacific Metals Co. Ltd. 21% by Hyuga 
South Africa and Australia remained the Smelting Co. Ltd., a subsidiary of Sumitomo 
dominant suppliers, accounting for 46% Metal Mining; 20% by Nippon Yakin Kogyo 
and 41%, respectively, of manganese ore Co. Ltd.; and 9% by Oita Nickel Co. Ltd., a 
and concentrate imports. The suppliers of subsidiary of Nippon Mining. In October, | 
manganese dioxide ore were Australia, Nippon Mining shut down indefinitely its 
6,377 tons; Mexico, 5,555 tons; Congo, 4,500 Oita nickel smelter at Saganoseki in Oita 
tons; and China, 3,467 tons. Prefecture of northeast Kyushu because of 

The further decline in imports of manga- losses resulting from high costs of nickel ore 
nese ore and concentrate during 1986-87 and of energy and because of furnace prob- 
reportedly was attributable to cutbacks in lems. Nippon Mining took this action de- 
crude steel production, reduced consump-_ spite tight domestic and world market. The 
tion of low-grade manganese ore, and in- Oita smelter, capable of producing 9,600 
creased substitution of high-grade manga- tons per year of nickel content, produced 
nese ore for ferromanganese in steelmaking 4,262 tons nickel in ferronickel for the first 
through technological improvements. Con- 9 months of 1987. To meet the domestic 
sumption of manganese ore and concentrate demand by the specialty steel industry, 
totaled 974,956 tons, of which 935,410 tons Japan also imported 29,935 tons of ferro- 

was consumed by the iron and steel indus- nickel in 1987, principally from New Cale-
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donia, 44%, and the Dominican Republic, dropped 16% to 351 tons in 1987. Howev- 
31%. - er, the stocks held by producers, distribu- 

Production of refined nickel declined tors, and consumers at yearend rose 12% to 
18%, due to closure of Nippon Mining’s 15,255 tons or equivalent to a 3-month 
Nikko nickel plant at Hitachi in Ibaraki supply in 1987. 

Prefecture in September 1986. N ickel refin- Rare Earths.—Japan was a major world 
ing in 1987 was by Sumitomo Pre ction ae consumer of rare earths, however, it relied 
and ura 0 Lo. . uction of on imports for all its rare-earth require- 
nickel oxide sinter by Nippon Nickel Co. vente. For the first time, MITI began pub- 

Ltd. and Tokyo Nickel Co. Ltd. remained at lishing the combined production of 10 rare- 
19,000 tons in 1987. Tokyo Nickel was dou- earth commodities produced by 9 domestic 
bling the capacity to 32,000 tons per year at companies that used imported raw material 
its Matsuzaka plant in Mie Prefecture. jn 1987. Imports of rare earths included 
Upon completion of the expansion program mainly rare-earth concentrates, crude rare 
in mid-1988, Tokyo Nickel reportedly will earths and separate rare-earth products. 

Nivpon Nick ron smelting agreement with (Consumption of rare-earth products in Ja- 

Because of reduced domestic production Pan) COvered & wigs rene Ohne ootical 
and an unexpected Stronger demand by jenses, europium and yttrium oxides for 

_ the specialty steel, nonferrous alley, end color cathode ray tubes lanthanum and 
_ 1987, imports of refined nickel including nd optical lenses, and samarium and neo- 

flakes, foil, powder, and wire rose sharp- aymium oxides for rare-earth magnets. 
ty from 22,508 fons in 1986 Oe BS tons. According to MITI, the combined output 
US dR D 643 PP Canada, 9.651 tons: of cerium oxide, europium oxide, gadoli- 

Zimbabwe, 6,016 tons; China, 5,074 tons; the TU™ oxide, lanthanum oxide, neodymium 
United Kingdom, 3,977 tons; Australia, (v.40 eamari vn oxide, te 6 praseod ye and 
3,866 tons; and Norway, 3,676 tons. Imports C7 "> Bal a BoM ana. "The nin | 
of refined nickel from China rose to more a Oxide Mit ue tons. ne nine 
than 5,000 tons from 1,600 tons in 1986 and Producers were Mitsubishi Chemical Indus- 
only 10 tons in 1985. According to Japanese tries Ltd., MMSC, Nippon Yttrium Co. Ltd., 
sources, China produced 27,000 tons of re- Nissan Kigenso Co. Ltd., Santoku Kinzoku 
fined nickel in 1987 and planned to double Kogyo Co. Ltd., Seimi Chemical Co. Ltd., 
its nickel refining capacity at Jinchuan in Shi-Etsu Chemical Co. Ltd. Shin Nippon 
Gansu Province to 40,000 tons per year in Kinzoku Kagaku Co. Ltd., and Tohoku | 

the next 2 to 8 years. By 1990, China could +Kinzoku Kagaku Co. Ltd. 
become an important supplier of refined . In 1987, imports of rare-earth concentrate 
nickel to Japan. in the form of bastnasite, monazite, and 

As a result of a tight supply in the world xenotime totaled 2,330 tons, of which 862 

market, the average monthly nickel price t008 was from China; 557 tons from the 
on the London Metal Exchange rose from United States; 511 tons from Malaysia; and 
$1.62 per pound in December 1986 to $2.02 the remainder principally from India and 
per pound in June and $3.48 per pound in other countries. Imports of crude rare 

December. However, because of the 14% earths totaled 3,752 tons, of which 1,497 

appreciation in the yen in 1987, Japan’s tons was from China, 826 tons from the 
import c.if. price averaged $2.07 per pound United States, 718 tons from India, 625 tons 
compared with $1.96 per pound in 1986. from Brazil, and 86 tons from Malaysia. 
Consumption of refined nickel rose to Imports of rare-earth products were 331 

57,927 tons from 44,509 tons in 1986 owing tons of yttrium oxide, 258 tons of cerium 
mainly to a 44% rise in demand by the oxide, 102 tons of lanthanum oxide, 27 8 tons 

specialty steel industry. By major consum- of rare-earth metals, and 4,430 tons of rare- 

er, nickel consumption for specialty steel earth compounds. The principal suppliers 

rose from 27,118 tons in 1986 to 39,064 tons; were China for yttrium oxide, rare-earth 

for plating, 5,988 tons to 6,047 tons; for metals, and rare-earth compounds; France 

nonferrous alloys, 3,218 tons to 8,671 tons; for lanthanum oxide and rare-earth com- 
for magnetic materials, from 3,056 tons to pounds; and the United States for cerium 
3,267 tons; and for storage batteries, 1,976 oxide and rare-earth compounds. Japan also 
tons to 2,384 tons. Exports of refined nickel imported from France 288 tons of neodym-
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ium oxide, neodymium fluorides, and neody- 16%; and China, 8%. Domestic consumption 
mium carbonate; 167 tons of samarium of tin rose 3.5% to 32,620 tons, of which 42% 
oxides, and 277 tons of cerium hydroxides. was for silver solder, 31% for tinplate, 5% 

According to Japan Chemical Week, the for electric wire and cable, 4% for brass mill 
estimated demand for rare-earth products products, and 18% for other. Japan export- 
in 1987 were 380 tons for catalysts, 2,800 ed only 87 tons of refined tin in 1987. 
tons for cerium oxide, 10 tons for europium Titanium.—Japan continued to rely on 
oxide, 360 tons for lanthanum oxide, 280 imports for its raw material requirements | 
tons for mischmetal, 60 tons for rare-earth mainly for producing titanium metal and 
fluoride, 340 tons for samarium oxide, 240 oxide. In 1987, it imported 570,377 tons of 
tons for yttrium oxide, and 400 tons for titanium ore and concentrate and 88,387 
other rare-earth oxides.5 tons of titanium slag. Australia was the 

To secure and diversify the supply supplier of rutile for sponge metal and _ 
sources of its growing demand for rare- ferrotitanium, while the Republic of South 
earth minerals, MMAJ signed an agree- Africa was the supplier of titanium slag for 
ment with the Department of Natural Re- oxide production. The principal suppliers of 
sources of Kenya in July for a 3-year joint ilmenite for production of oxide and for | 
rare earths exploration project in a 10,000- refractory material in steelmaking were | 
square-kilometer area of Homabay, Kenya. Australia, India, Malaysia, and Sri Lanka. : 
Under a 5-year joint exploration agreement Despite a moderate improvement in ex- 
with China in 1986, MMAJ sent a team to ports, production of titanium sponge metal — 
China in October to explore for rare earths continued to move downward because of a | 
in southwestern Guangdong Province. Mit- high inventory, stagnant domestic demand, _ | 
subishi Corp. of Japan and the British and further appreciation of the yen. Ac- — 
Petroleum Co. of the United Kingdom cording to the Japan Titanium. Society, 
reached an agreement with China in No- domestic demand for titanium sponge, in- a 
vember to investigate rare-earth resources cluding producer in-house consumption, 
in Gansu, Sichuan, Yunnan, and Qinghai was 9,586 tons compared with 9,556 tons © 
Provinces of China as well as in Tibet and (revised) in 1986 while exports rose 25.7% to. 
the Xinjian autonomous region in West 4,250 tons. In 1987, the major overseas 
China. The joint investigation was schedul- buyers of titanium sponge metal were the 
ed to start in early 1988. In late 1987, Inoue United Kingdom, 1,593 tons; the United : 
Japan Research Inc. of Japan planned to States, 960 tons; France, 765 tons; the Fed- 

collaborate with Beijing University and _ eral Republic of Germany, 569 tons; and the 
Shanghai Jiaotong University of China to Netherlands, 283 tons. 
conduct research on using rare earths in —_—‘ Production of titanium dioxide pigment 
magnets and ceramic materials. continued to increase owing to a steady 
Tin.—Japan stopped tin mining when the growth in consumption by the paint and 

Akenobe Mine in Hyogo Prefecture was coating, printing ink, and paper manufac- 
shut down in February. The mine has been turing industries. According to the Japan 
producing tin for the past 120 years. Ac- Titanium Dioxide Industry Association, do- 
cording to Mitsubishi Metal, its owner, the mestic demand for titanium dioxide was 
mine produced 238,000 tons of ore in 1986, estimated at 165,990 tons compared with 
averaging 0.34% tin, 1.37% copper, and 162,738 tons in 1986. Domestic consumption 
4.67% zinc. The mine was closed because of by end user in 1986 was 85,451 tons for 
mounting losses resulting from low tin paint and coatings, 26,813 tons for printing 
prices and the appreciation of the yen in ink, 14,215 tons for synthetic resin, 12,073 
1987. tons for paper manufacturing, 4,695 tons for 

Despite a lack of domestic tin ore and chemical fibers, 3,869 tons for rubber, and 
concentrate, Mitsubishi Metal continued to 15,622 tons for other. Exports of titanium 

produce tin metal at the Ikuno plant of its dioxide totaled 65,464 tons in 1986 and were 
Naoshima copper-tin smelting and refining estimated to be 66,780 tons in 1987. 
complex in Kagawa Prefecture of North In May, Ishihara Sangyo Kaisha Ltd. 
Shikoku. The smelter reportedly used other (ISK) started construction of its first over- 
residual materials and imported ore for seas titanium dioxide plant in Singapore 
crude tin production in 1987. and established a wholly owned subsidiary, 

To meet domestic demand, Japan import- ISK Singapore Pte. Ltd. to operate the 
ed 31,997 tons of refined tin mainly from plant. JGC Corp. of Japan was selected as 
Malaysia, 53%; Thailand, 20%; Indonesia, the prime contractor for the $100 million
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phase-1 project to build a 36,000-on-per- its annual capacity by another 12 million 
year titanium dioxide plant. Phase 1 was tons with tax and other incentives to be 
expected to be completed in mid-1989. The offered by the Government in the next few 

_  100,000-ton-per-year ilmenite beneficiation years. — 
plant at North Capel, Western Australia, Exports of cement dropped 22% to 4.3 
where ISK has a 15% stake, was opened million tons while imports rose 70% to 2.5 

officially in February. Under a long-term million tons. The Republic of Korea and 
agreement, the Australian plant will deliv: Taiwan remained the major sources of low- 
er 40% of its annual output to ISK’s Singa- price imported cement. According to an 

pore titanium dioxide plant, beginning in industry source, foreign cement in Septem- 
1989.7 oe oe ber was $14 to $21 per ton cheaper than 

: | _.°* domestic cement in the Tokyo area. Cut- 
_ INDUSTRIAL MINERALS "__ backs in construction in Saudi Arabia and 

_  Cement.—Despite a slight improvement Kuwait continued to affect exports. Since 
in domestic demand, production moved low- 1986, exports of cement went mostly to 
er. The higher yen has resulted in more China, Hong Kong, Pakistan, Singapore, Sri 
imports of low-price foreign cement and less Lanka, and the United States. 

_ exports. According to the Cement Associa- Consumption of cement rose slightly to | 
tion of Japan (CAJ), the industry’s produc- 68.6 million tons compared with 67.7 mil- 
tion capacity was down to 98 million tons lion tons in 1986. According to CAJ, 69% 
per year with only 41 plants operating. The was used for ready-mixed concrete; 16% for 

| industry’s employment was reduced by 7% concrete products, 5% for civil engineering, 
to 7,740. To survive competition from over- 3% for building construction, and 7% for 
seas, the industry reportedly would reduce other. a | | 

Table 7.—Japan: Cement production in fiscal year 1986, by marketing group 
| -., andcompany 

| / - _ +. (Thousand metric tons) 

: . ) Group and company = _ . ) 

Andes Group: | | Set 7 | 

u oO . — eee ee ee LLL 

‘Hachinohe Cement Co. Lid —___~ ~~~. 1777727777772 2222222272222 2272277272 1,295 
Kanda Cement Co. Ltd______--..--.---~-~-~~ 1,153 
Nittetsu Cement Co. Ltd... -§ ee 1,229 
Sumitomo Cement Co. Ltd ~------------+-----------------------+-----------_ 5 

“Total_______----~--------------------1--+---------------------- 14,127 

Central Group: | — | a | ; . 

Hitachi Cement Co. Ltd ______-_-___-_-_-__---~- 974 
_ Mitsui Mining Co. Ltd _-__._______--.--22 LL 1,815 
Onoda Cement Co. Ltd_—~___~_-_-_-__-----~--~ 8,121 
Shin Nittetsu Cement Co. Ltd __...____.... 2 LULL 1,438 
Tosoh Corp__ ~~ —---~-----------~----+=~---+-----~--------------------___ 3s 

ee 14,462 

Daten GementCo.Lid 971 
Myojo Cement Co. Ltd ___.__________-----L ~~ 1,392 
Nihon Cement Co. Ltd... 8,439 
Osaka Cement Co. Ltd ——-—-~----- =o 12-2 L LDL LILI III IliIiiiit 3.783 

Total_______-_-_------_-- ee 14,525 

MW fitsulvehi Mining and Cement Co, Ltd__--___ 7 
Tokuyama Soda Co, Lid nn. 67-7777 7777777722222 3652 

Total_.___~~-------------------+--------------------------------___ 1,490 

Union Group: , 
Chichibu Cement Co. Ltd _____-____-.----o.---_- eee 5,015 

en \- eee ee ee ee 

Ube Industries Ltd ___--____.--_--_---__ i 7,525 

Total_____________-___-~_ ee 14,240 
Tohoku Kaihatsu Co. Ltd _--_________--_-__-- 1,572 

Grand total_______________-______ ee 70,416 

Source: Industrial Minerals (London). No. 242, Nov. 1987, p. 37.
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Fertilizer Materials.—The nitrogen fer- indigenous resources. Its fluorspar require- _ 

| tilizer industry continued to suffer from ments for iron and steel and the fluorine 

lower domestic demand and increased im- compounds manufacturing industries were , 

ports. In fiscal year 1987, the industry met by imports. Imports of fluorspar declin- 

reduced further its annual capacity of am- ed from 570,656 tons in 1985 to 527,545 tons 

7 monia and urea from 2,303,000 tons to in 1987 mainly because of reduced consump- 

2,249,600 tons and from 1,460,000 tons to tion of metallurgical-grade fluorspar by the 

1,252,500 tons, respectively. According to iron and steel industry. Of the imports, 

the Japan Urea and Ammonium Sulfate 283,970 tons was metallurgical grade and 
| Industry Association (JUASIA), in fiscal 243,970 tons was acid grade. China supplied 

year 1987, the capacity utilization for am- 384,970 tons, of which 51% was metallur- | 

‘monia and urea was 83% and 58%, respec- gical grade and 49% was acid grade. Other 

tively. | | major suppliers: included Thailand, 63,652 

Production of ammonium sulfate declined tons of metallurgical-grade, and the Repub- 

slightly because of reduced consumption for lic of South Africa, 47,299 tons of acid-grade 
high-analysis compound fertilizer while pro- fluorspar. | | 
duction of urea dropped considerably bee | Limestone.—Japan remained the world’s 
cause of low market prices and increased third largest limestone producer. Produc- 
imports. Imports of urea reportedly rose tion of limestone rose slightly owing to — 
150% to 247,000 tons and exports fell 44% stronger demand by the iron and steel and 

to 59,000 tons in fiscal year 1987. The construction industries. The top 10 lime- 

principal suppliers of urea were Qatar, stone quarries produced 40% of the total - 
40%; Indonesia and Malaysia, 17% each; during 1986-87. The production by these a 
and the United States and the U.S.S.R.,8% quarries for 1986-87 is shown in table 9. | 
each. Japan’s supply and demand for am- | 
monium sulfate, urea, and ammonium chlo- -T3 . 

, ride, according to JUASIA, are shown in Table 6 inne. of 

table 8. (Thousand metric tons) 

Table 8.—Japan: Supply and demand for ___Companyandmine location 1986987 
ammonium sulfate, urea,and ammonium _Todaka Mining Co. Ltd: 7 : 

chloride in fiscal year 1987 Todaka-Tsukumi, Oita — ~~ --—- 9,368 9,762 
Ube Industries Ltd.: 

(Thousand metric tons) Isa, Yamaguchi _..____---- _10,389 9,561 

sss mone .-CAmon. Nee temas Kook 8,891 8,623 
| Ammon- cg Ammon —sNittetau'Teukumi, Oita 4607 4.772 

sulfate chloride Mitsubishi Mining and Cement Co. 

oe Higashitani, Fukuoka__.____._._ 6,788 —_ 7,114 

Pods 77> 787 «Ta. 858, Sumitomo Cement Co. Lid. weer 5 BAD 
Domstic demand: » Famagucal ——---~-—~— , , 

Fertilizer-_------ 1,117,208 255 Ott etteukumi, Oita 5,649 5,776 Indutrial use____ —_ 38 472 46 a, eo , > 
Exports __-_-----—- 6769 41 gue Niecetia: TBS 
Stocks, ending - ----~~ 7 48 ““Hachinohe Limestone, Aomori. 4,964,578 

Source: Japan Chemical Annual, 1987. ene kineyatea, Co. ltd: oo 4,435 4,422 

tm the choeohatic fertilizer indust Other produoers ————=—2==-—-—_ 97821 _ 100,719 
e phosphatic fe r industry, pro- 

duction of phosphoric acid declined 7% — CS ---~-~---~--=-- EU 
below 1986 to 455,000 tons because of in- Source: Limestone Association of Japan. 
creased imports of ammonium phosphate . 
due to lower world market prices and fur- According to MITI, Japan consumed 167 
ther appreciation of the yen. To meet re- million tons of limestone in 1987, of which 
quirements for production of phosphoric 41% was for cement, 12% for iron and steel, 
acid, superphosphate of lime, fused phos- 6% for lime, 29% for construction aggregate 

phate, multicalcined phosphate, and other and other construction materials, 1% for 

compound fertilizers, Japan imported 2.2 %da and glass, and 5% for other. 
million tons of phosphate rock in 1987. The 
United States, Morocco, and Jordan remain- | MINERAL FUELS 
ed the dominant suppliers accounting for Coal.—Japan began implementing its 
56%, 23%, and 14%, respectively. Eighth National Coal Policy in April. Under 
Fluorspar.—Japan was the world’s third this new policy, Japan’s coal production 

largest consumer of fluorspar but lacks would be reduced to 10 million tons by 1991.
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In May, Mitsui Coal Mining, Japan’s largest pally from the Republic of South Africa, 
coal mining company, decided to shut down 39%; Australia, 14%; and China, 12%. 

the Sunagawa Mine in Hokkaido and scale According to the Ministry of Finance, the 

down coal operations at the Miike Mine in average import c.if. price per ton of coking | 

Kyushu and the Ashibetsu Mine in Hokkai- coal in 1987 from Australia was $48; Can- | 

do. In July, Hokutan Mayachi Coal Mining ane OO the United ee $64; _ the 
also decided to close its Mayachi Mine in U.S.S.R., $48; the Republic of Sout. ica, 

| Hokkaido. | $43; and China, $43. The average import 

The Sunagawa Mine, capable of produc- if. price per ton of bituminous coal for 
ing 1 million tons per year, officially ended power generation in 1987 from Australia 

coal mining on July 14 after 78 years of and the Republic of South Africa was $42; 
operation. According to Mitsui Coal Mining, China, $38; and the United States, $47. 

in addition to having problems with meth- Despite a stronger demand by the cement, 
ane gas, the mine was losing $14 for each ceramics, and electric power industries, the 

ton of coal produced in 1986. Mitsui Coal OO comane for coal dropped 2% below 
Mining planned to gradually reduce its use of reduced consumption by the | 
work force by 12% and cut annual produc- Coke and iron and steel industries. Ac- 
tion at the Miike Mine in Kyushu and the cording to MITI, coal consumption by sector 
Ashibetsu Mine in Hokkaido from 4.5 mil- Was a8 shown in table 10. | 
lion to 3.5 million tons and 950,000 to | | | 

500,000 tons, respectively, by 1990. Because Table 10.—Japan: Coal consumption, 
of financial difficulties, Hokutan Mayachi | by sector | 
Coal Mining officially ended its coal oper- | (Thousand metric tons) 

ations in October and dismissed all 984 —— SEESSSSSSSSSSSSSSSSSSSSSSSSsSssss 
workers. The Mayachi Mine had an annual __ Sector 1986" 1987 
capacity of 700,000 tons. . Manufacturing: . 

As a result of mine closures by Mitsui Cement, ceramics, other: 

| Coal Mining and Hokutan Mayachi Coal Pomettig-------7~-777 eed (18,168 
Mining in 1987, domestic coal production by | Coke: 621 217 

the remaining 9 major coal mines and 15  =———[mported---2 77777. 908 4,682 
small- and medium-size mines dropped by 3 Tron and steel: 1964 611 | 

million to 13 million tons. Of this total, 62% Imported_________---_ 60,859 58,758 
was from the Hokkaido area and 38% was Utilities: | 

| from the Kyushu area; 12% was coking Domestic 9385 9,442 
coal, and 88% was anthracite and other Gas mPorted------------- 18,300 18,698 
bituminous coal. The average heating value “Domestic_____________ 281 284 

: of the Japanese coal was 6,030 kilocalories 4... Imported__-----~----- 731 544 
per kilogram in 1987. The industry's em- Domestic ________________  _ 1,648 _1,288 
ployment at yearend declined to 9,167 from Imported ---------------___10 49 
12,906 in 1986. However, labor productivity Total demand _------— 105,800 103,598 
increased to 100 tons of coal per month per which: . 
miner from 96 tons of coal per month per Troported _ one 90°162 90°859 
miner in 1986. The working days per miner ~~ ssSsSsSFFFFTTFTT 
declined to 288 from 296 in 1986. In 1987, Revised 
domestic coal production was equivalent to _ Source: Ministry of International Trade and Industry, 
12.5% of domestic consumption. Japan. 

To meet domestic demand, Japan import- = Petroleum and Natural Gas.—Domestic 
ed 90.9 million tons of coal in 1987, of which production of crude petroleum averaged 

63.9 million tons was coking coal, 25.4 12,200 barrels per day compared with 12,683 
million tons was steam coal, and 1.6 million barrels per day in 1986, while production of 
one at rty fee Ausealinn 4 50m. natural gas averaged 210 million cubic feet 
po principally from r ©; per day compared with 204 million cubic 
Canada, 24%; the United States, 14%; the feet per day in 1986. Domestic production 
U.S.S.R., 8%; the Republic of South Africa, was equivalent to 0.4% and 4.7% of Japan’s 
6%; and China, 3%. Other bituminous coal requirements for crude petroleum and natu- 

See estealin 719%: the Rerublie of South "Jobe ‘omained the second largest 3 m r @; the Republic o apan remain e second largest im- 
Africa, 10%; China and the United States, porter of crude petroleum and the largest 
9% each. Anthracite was imported princi- importer of natural gas in the world. De-
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spite the higher yen, imports of crude petro- naphtha. In 1987, imports of diesel fuel rose 
leum declined further by 5% to.1,116 mil- 353% to 25.4 million barrels, gasoline rose 
lion barrels because of reduced consump- 27% to 26.4 million barrels, kerosene rose 
tion by domestic oil refineries resulting 127% to 37.8 million barrels, and naphtha 
from further production cutbacks in ker- rose 16% to 126 million barrels. Imports as 
osene, naphtha, and type C heavy fuel oil. a percentage of domestic consumption of 
However, because of increased demand for these products were 14% for diesel fuel, 
power generation for heating and cooking, 11% for gasoline, 24% for kerosene, and : 
imports of natural gas, in the form of LNG, 73% for naphtha. | | 
rose 3% over 1986 and reached another The principal suppliers of refined petrole- 
record high of 29.2 million tons. um products, in order of value, include | 

Because of tension in the Persian Gulf, Indonesia and Kuwait for naptha; Singa- 
the share of crude petroleum imports from pore for gasoline, kerosene, and naphtha; 
the Middle East dropped further to 67% Saudi Arabia for diesel fuel, kerosene, and 
from 69% in 1986 while the share from naphtha; the United Arab Emirates for — 
Asia, including China, rose to 26% from kerosene and naphtha; and the United 
24% in 1986. The United Arab Emirates, States for gasoline and diesel fuel. | 
Saudi Arabia, Indonesia, and China remain- §_In November, MITI announced that be- 

| ed the dominant suppliers to Japan, ac- ginning in April 1988 it intended to triple 
counting for 19%, 18%, 14%, and 8% of the taxes on imported oil to finance the nation- 
imports, respectively. Other important sup- @l oil stockpile program. The new taxes 
pliers included Iran and Oman, 7% each; Would be based on volume rather than on = 

Kuwait, 6%; and Mexico, 5%. Imports of value, which has been the basis in the past. 
LNG from Indonesia were 15.0 million tons; To cope with an unstable oil supply in the 
Malaysia, 5.9 million tons; Brunei, 5.2 mil- world market, Japan planned to double its 
lion tons; the United Arab Emirates, 2.2 national oil stockpile from 151 million bar- 
million tons; and the United States, 900,000 Tels to 314 million barrels by mid-1990. | 
tons. | | _ Japan’s crude petroleum stockpile at. the | 

_ Consumption of crude petroleum by the yearend totaled 483 million barrels, repre- | 
oil refinery industry dropped 2.7% to 2.9 senting a 143-day supply, 153 million bar- | 
million barrels per day. The industry also Tels were in the national stockpile and the 

; reduced its refining capacity by 4.2% to 4.8 Tremainder in private stockpiles. According 
million barrels per day in 1987. The indus- to MITI, the tax changes were necessary 
try’s average capacity utilization increased because of the declining volume of crude 

slightly to 61.1% compared with 59.9% in petroleum imports and increasing value of 
1986. According to an industry source, the the yen, both lowering the tax base. 
refinery industry was expected to trim cae —[————_. . - 
pacity by 700,000 barrels per day by 1988. _ay,onomist, Division ot International Minerals. te of 
To improve efficiency and upgrade the facil- Japan (Tokyo). V. 104, No. 1201, Mar. 1988, p. 6. ited fro 
ities, more secondary-processing facilities cre appropriate, values have been conve m 
would be built to increase production of Yisi6l-US$1.00torie7 > “7ST St the rate of 
lighter refined products. 99, Usa Embassy, Tokyo. State Dep. Telegram 12827, July 

In June, a report on deregulating and “+ state Dep. Telegram 02843, Feb. 18, 1988. __ 
restructuring the Japanese petroleum in- ‘Sumitomo Corp. (Tokyo). Nonferrous Metals in Japan. 

: . No. 79, Mar. 1988, p. 62. 
dustry was completed by a private advisory “7yapan Metal Journal (Tokyo). V. 17, No. 25, June 22, 
committee called the Petroleum Committee 1987, p. 1; v. 17, No. 36, Sept. 7, 1987, p. 1. | | 
of the Petroleum Council. The report re- 95 Ygp7 "mbes Tokyo. State Dep. Telegram 15098, Aug. 
commended to MITI that restructuring *Mining Magazine (London). V. 157, No. 7, Dec. 1987, 
through relaxation of Government regula- P. Page 5 of work cited in footnote 6. 
tions on production and marketing activi- 11The Rare Metal News (Tokyo). No. 1407, June 24, 1987, 
ties should increase competition amongthe P34. 1389, Feb. 8, 1987. v. 4 
oil companies. However, it said domestic Mining Journal (London). V. 309, No. 7941, Oct. 30, 
refineries should continue to be protected 1987, p. 346. | 
from foreign competition. Only domestic ,, Bo Doe oh 19h Oo Review (Hong Kong). V. 138, 
refiners were allowed to import refined 15Japan Chemical Week (Tokyo). V. 29, No. 1449, Jan. 

products."  iefcdustrial Minerals (London), No. 237, June 1987 
Imports of refined petroleum products  p.11. SO 

rose sharply because of cutbacks in domes- Sunes jmbessy, Tokyo. State Dep. Telegram 11261, 
tic production of diesel fuel, kerosene, and ~—



~The Mi ndust _ The Mineral Industry of 
oe Jordan 

| By Michael D. Fenton! | | : 

The Jordan Phosphate Mines Co. (JPMC) northern Jordan was welcome because Jor- © 
was the third largest producer of phosphate dan continued to depend on imported crude | 
rock among the market economy countries _ oil, fuel oil, and liquefied petroleum gas for 
after the United States and Morocco, and _ its energy requirements. The National Re- 
the seventh largest potash producer. The sources Authority in the Ministry of Energy 
mineral industry continued to dominate and Mineral Resources was waiting for data 
Jordanian industrial development as pro- from 8 to 10 wells to be drilled in 1988 

: duction and sales of phosphate rock, potash, before estimating potential reserves. : 

and fertilizer continued to increase. As Jordan Blending and Packing of Fertiliz- : 
production costs declined, the Government _— ers Co. Ltd., a subsidiary of JPMC, opened | 

expected to achieve an annual export reve- Jordan’s first chemical fertilizer processing | 
nue goal of at least $300 million.? plant, which was at Muthallath al-Ardhah | 

The gross domestic product increased by in the Jordan Valley. The initial annual | 
about 3%, more than the 2.3% recorded for production target was 5,000 tons for the 
1986 but less than the 5.1% target in the 24,000-ton-per-year-capacity plant. The 
1986-90 development plan. Mining and plant was to use local supplies of phosphate 
quarrying grew by 2.7% in 1986 and was and potash for the production of bulk- 
expected by the Government to continue at blended fertilizers for the local market and 
least at this rate during 1987. neighboring countries. | | 

The discovery of the Al-Risha Gasfield in ; 

PRODUCTION AND TRADE 

Measured and indicated recoverable re- Mines was 4 million tons and 2.8 million 
serves of Jordanian phosphate rock were tons, respectively. Although the Ruseifa 
about 820 million tons, with additional in- Mine was closed, shipments were made by 

ferred reserves exceeding 125 million tons. truck to Aqaba from an inventory. | 
Measured and indicated reserves at the Although world market prices for phos- 
Shidiya deposit, which was being developed, phates remained low, JPMC managed to 
totaled 750 million tons, while the El Abiad increase exports, which enabled Jordan to 
and El Hassa Mines contained 63 million be one of the few exporters to increase its 
tons and 7 million tons, respectively. The market share. Exports of phosphate rock 
expected lives of the El Hassa and E] Abiad were projected to reach 5.7 million tons, an 
Mines were 13 and 10 years, respectively. increase of nearly 10% compared with 1986 

During the last decade, Jordan’s annual _ exports, and 6.5 million tons in 1988. With 
production of phosphate rock increased the planned development of the Eshidiya 
from 1.4 million tons in 1975 to 6.25 million deposit, annual sales could reach 9 million 

tons in 1986. JPMC produced 6.8 million tons. Since 1984, exports rose about 40% 
tons of phosphate rock during 1987, an while the world market declined and prices 
increase of nearly 9% over 1986 production. remained low. Principal customers were 
Production from the El] Hassa and El Abiad Czechoslovakia, India, Indonesia, Japan, 

529
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Pakistan, Romania, Taiwan, Turkey, and tons of KCl, and it.continued to gain market 
Yugoslavia. Countertrade and bilateral share as its exports rose to a record 745,700 
trade agreements became increasingly im- tons of K.O. In 1986, 673,800 tons of K.O 

| portant in sales. was exported. APC has increased produc- 
| Jordanian phosphate rock was a relative- tion every year since 1982, but profit has 

ly high-cost product by world standards, continued to elude it; nearly $14.3 million 
- about $36 per ton, f.o.b. Aqaba Port, because was lost in 1986. APC expected exports to 
of high stripping ratios, low phosphate re- increase further, and a profit was expected 
coveries, and high transportation costs. In upon completion of planned expansions to 
an effort to keep Jordan competitive in the 1.4 million tons KCl per year in 1988 and to 
world market, JPMC was developing the 2 million tons per year by 1992. Sales to 
Shidiya deposit because it had a thinner Western Europe remained steady, at about 

| overburden and was closer to the port and 100,000 tons K.O per year, since 1985, but 
| chemical complex at Aqaba than the oper- demand increased in developing Asia, 

ating mines. which accounted for about 67% of APC’s | 
.JPMC acquired the Jordan Fertilizer In- exports in 1986, and more than 75% in 1987. 

dustries Co. (JFIC) in mid-1986 for $160 India, APC’s most important customer, 
million as a move toward long-term diversi- bought only 199,100 tons of K.0, compared 
fication. Since then, JPMC was able to cut with 209,100 tons in 1986. Purchases by | 
production costs at the Aqaba diammonium China increased, however, from 103,300 
phosphate fertilizer plant by $50 per ton to tons of K,O in 1986 to 183,900 tons in 1987. 
about $200. JPMC also spent about $20 APC also increased shipments of K.O in 
million to increase capacity at the plant. 1987 to Indonesia, 51,200 tons; the Republic 
Production during the first 8 months of of Korea, 47,900 tons; and Malaysia, 30,600 
1987 was 382,300 tons, compared with tons. a | | 
347,000 tons for the same period in 1986, but Annual production capacity at the two 
substantial losses continued to be a result of plants of Jordan Cement. Factories Co. 
depressed product prices. The JFIC plant (JCFC), which merged with South Cement 
was part of an integrated fertilizer complex Co. in late 1985, was 3.5 million tons. But 

Lo that would use domestic raw materials. The output was only about 60% to 70% of 
company was also studying ways to expand capacity. Nevertheless, JCFC made a $23.4 

| its phosphoric acid production by joining million net profit in 1987 and repaid $64 
India and the U.S.S.R. in the operation of million in foreign debts and $56 million in 
new plants using local ore. JFIC was also local debts. Local sales were 1.6 million 
considering producing dicalcium phosphate tons, while Egypt took 750,000 to 1 million 
to mix with livestock feed. tons and Yemen (Sanaa), Saudi Arabia, and 

The Arab Potash Co. (APC) increased its Iraq bought smaller quantities. 
production during 1987 to about 1.2 million — 

Table 1.—Jordan: Production of mineral commodities’ 

Commodity 1983 1984 1985 1986” 1987¢ 

Cement, hydraulic__.__.._..__metric tons__ _ 1,271,882 —«-1,988,424 2,022,952 ~—«:1,794,679 2,378,078 
Clays_______________-____--_do____ 7,817 26,035 £26,000 14,144 14,100 
Gypsum _________ dol 41,187 111,524 91,965 70,083 2114,560 
Iron and steel: Steel, crude__________do____ 148,196 112,502 136,266 — °136,000 136,000 
Lime _______________________do____  3267,098 8224,318  ° 3224000 © 3224,000 224,000 
Petroleum: 

Crude _____-_ thousand 42-gallon barrels_ — NAB 16,286 16,300 

Refinery products: 
Gasoline ____.__.__________do____ 2,695 3,161 4,900 4,517 4,500 
Jet fuel = do 1,976 1,760 1,474 ©1,600 1,600 
Kerosene________________do____ 1,734 1,138 1,529 1,793 1,800 
Distillate fuel oil ___________do____ 5,132 5,200 10,806 4,602 4,600 
Residual fuel oil ___________do____ 5,300 5,900 4,720 4,548 4,500 
Liquefied petroleum gas_______do____ 875 900 930 1,012 1,000 

Other —-----------------do---- 91 8658909800 
Total ___.___________do____ 18,623 18,924 25,249 ®18,858 18,800 

See footnotes at end of table.
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. - Table 1.—Jordan: Production of mineral commodities: —Continued 

. Commodity 1983 ' 1984 1985 1986” 1987° 

Phosphate: . | 
ine output _____ thousand metric tons. _ 4,748 76,263 6,067 6,250 26,800 

P20s content® _______________do____ 1,544 2,069 2,011 2,063 22 260 
Phosphatic fertilizer __ =... _ metric tons. _ 365,122 . 568,968 500,650 550,880 2565,066 

Potash: 
_ Crude salts _-___________-_--do____ 280,000 486,868 908,560 1,108,716 71,200,000 

K20 equivalent. ______________do____ 170,000 ©297,000 ~ §50,000 660,000 720,000 
Salt_____________ thousand metric tons. _ 84 29 32 ©39 18 
Stone: . . 

Limestone® _____________ metric tons. _ 9,000 7,000 7,000. 7,000 213,484 
Marble_~ ___-~_______---~~-~-do____ 102 4,625 4,600 4.600 4,600 

| Estimated. Preliminary. "Revised. | 
1Table includes data available through Aug. 1, 1988. oo, 
2Reported figure. 
5Includes aggregates of unspecified type. : : 

Table 2.—Jordan: Exports and reexports of mineral commodities’ | 
. (Metric tons unless otherwise specified) . . 

Commodity 1985. . 1986 Destinations, 1986 

Aluminum: Metal including alloys: 
Scrap. eC 3,245 — 3,076 Japan 1,539; Netherlands 1,180; India : 

| Semimanufactures ________________- — 16 ‘Turkey 6; Saudi Arabia 5; Iraq 4. = 
Copper: Metal including alloys: — . 4 

‘Scrap_—___-------------~--~------ _ ¥1,204 603 India 224; Japan 133; Netherlands. 

Semimanufactures _________________ __ 1 All to Saudi Arabia. . 
Gold: Metal including alloys, unwrought and 
partly wrought _________-~-_troy ounces.- 30,190 NA 

Iron and steel: Metal: . 
Serep 8 nn oo nn 9,723 1,872 Japan 1,600; Syria 170. 
Steel, primary forms _____~_~__~__~____-_ _— 1 All to United Arab Emirates. : 
Semimanufactures: _ oo 

Bars, rods, angles, shapes, sections _ ____ 630 160 Syria 103; italy 30; Saudi Arabia 14. 
Universals, plates, sheets ___________ 95 332 Saudi Arabia 225; Iraq 81. 
Hoop and strip ________-__-~-~--- _- 3 _— All. to Saudi Arabia. 
Wire _________ ee 32 19 = All to Iraq. 
Tubes, pipes, fittings. value, thousands. _ $242 $810 Romania $515 Yugoslavia $151; Bul- 

garia $54. 
Lead: Metal including alloys: 

Unwrought __________________-__- 275 __ 
Semimanufactures _._§_____________ 30 17 Saudi Arabia 50; Kuwait 27. 

Titanium: Oxides _____.§_/_-__-_-____-___- _- 19 All to Saudi Arabia. 
Zinc: Metal including alloys: 
Scrap. _._~__-_______-_-___-_ -_. 120 387 West Germany 150; India 115; Saudi 

: Arabia 65. . 
Semimanufactures _________________ -- 4 All to Iraq. 

Other: Ores and concentrates ______...__-—- 5 218  Allto West Germany. 

INDUSTRIAL MINERALS . 

Abrasives, n.e.s.: Grinding and polishing wheels 
and stones _____ ~~~ 9 1 All to Saudi Arabia. 

Cement ____________~___ 387,906 182,033 Saudi Arabia 136,787; Egypt 25,212; 
Syria 20,034. 

Clays, crude... ~~~ LL -- . 80 All to United Arab Emirates. 
Fertilizer materials: 

Crude, nes ~~ ~§ -§ -§ - 5 ee 844,773 1,205,056 India 365.790; China 188,802; Brazil 

Manufactured: ——- 
Ammonia _____. ~~~ ~~~ 6 -— 
Nitrogenous_____..2~_~__________ 375,452 417,293 India 176,390; Italy 80,379; Saudi 

Arabia 37,482. 
Phosphatic_ ____..._-_________ _. 776 982 United Arab Emirates 815; Seudi 

Arabia 141. 
Unspecified and mixed __________~- —- 120 All to United Arab Emirates. 

Lime ___~ ~~~ ~~~ 10,679 2,775 All to Saudi Arabia. 
Phosphates, crude ________ _ thousand tons__ 5,079 5,198 India 960; Romania 589; Yugoslavia 

Potassium salts, crude _______________-_- 844,773 NA 
Salt and brine ______________________ 222 187 Qatar 94; Kuwait 60; Saudi Arabia 

See footnotes at end of table. .
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| Table 2.—Jordan: Exports and reexports. of mineral commodities: —Continued | 

_- (Metric tons unless otherwise specified) oo 

a Commodity 1985 1986 Destinations, 1986 

_ INDUSTRIAL MINERALS —Continued | | 

Sodium compounds, n.e.s.: Sulfate, manufactured _ 422 — 859 Syria 579; Iraq 269. 
Stone, sand and gravel: . 

- Dimension stone: / | . 
Crude and partly worked ___§________ . 10,296 4,718 Lebanon 2,260; Egypt 1,019; Iraq 793. 

' Worked ~~ Le 62,538 103,615 Kuwait 90,813; United Arab Emir- 
ates 7,371. 

Gravel and crushed rock ___ $$. _-_____ 1,651 6,887 Lebanon 3,337; Kuwait 3,228. 
Quartz and quartzite _.~____ = 1,444 1,472 Kuwait 1,482; Saudi Arabia 40. 
Sand other than metal-bearing __________ 10,053 15,713 Kuwait 12,095; Saudi Arabia 3,044. _ 

Sulfur: Sulfuric acid_ _-~-___..2 -.____-_- 81 -- —— , 
Talc, steatite, soapstone, pyrophyllite _____ ~~ 7,310 10,998 Saudi Arabia 8,492; Kuwait 2,466. — 

MINERAL FUELS AND RELATED MATERIALS . | . 

Coke and semicoke _~________~_~§_________ 42 — . . 
Petroleum refinery products: 

Liquefied petroleum gas __42-gallon barrels. _ _- 1,334 All to Iraq. oo 
Lubricants __=-____________ __do____ 162 28  ~=— All to Syria. 

TRevised. NA Not available. | , | | | ee 
. eee prepared by Virginia A. Woodson. No. exports of mineral commodities were reported to the United States in . 

Table 3.—Jordan: Imports of mineral commodities! 

3 (Metric tons unless otherwise specified) | - 

Commodit; 1985 1986 : 
OST United Other (principal) 

Aluminum: 
i Oxides and hydroxides ________ — 4,536 473 (*) France 455; United Kingdom 18. 

Metal including alloys: 
Scrap _________-___-_-_ 19 1,022 _— Egypt 496; Saudi Arabia 496. 
Unwrought_ __________-__ 5,330 4,536 _— Egypt 2,471; Bahrain 1,494. _ 
Semimanufactures _________ 7,653 3,182 21 France 520; Egypt 514; Italy 459. 

Chromium: Oxides and hydroxides _ _ _ — 50 2 _— __ All from China. 
Copper: Metal including alloys: 

| Scrap _____$_ 310 221 (*) Iraq 210. 
Unwrought ______________- 47 51 _- Italy 44; Japan 7. 
Semimanufactures____________ 1112. 1,007 13 Beligum Luxembourg 211; Saudi 

Arabia 159; Poland 137. 
Gold: 

Waste and sweepings © 
value, thousands_ _ $2,266 NA 

Metal including alloys, unwrought 
_ and partly wrought _ troy ounces__ 439,307 NA 

Iron and steel: Metal: 
. Scrap... 2 2,073 1,810 — Saudi Arabia 1,029; Kuwait 680. 

Pig iron, cast iron, related materials _ 16,087 21,453 _— Australia 21,112. 
Ferroalloys: 

Ferrosilicon _____________ 60 _— 
Unspecified 

value, thousands_ _ _- $245 $68 J apn $101; Belgium-Luxembourg 

Steel, primary forms___________ -— 164,384 173,929 -- Zambia 81,986; Turkey 70,554; Italy 

Semimanufactures: — 
Bars, rods, angles, shapes, sec- . 

tios ~~ _____ 53,384 73,701 -- ._ Brazil 31,130; Saudi Arabia 8,616; 
. Hungary 5,229. 

Universals, plates, sheets ___ __ 40,679 58,867 5 Brazil 16,786; Japan 13,228; 
Czechoslovakia 6,618. 

Hoop and strip. ___________ 452 422 -- Japan 179; Hungary 130. 
Rails and accessories _________ 148 156 __ United Kingdom 49; Italy 38; 

. Belgium-Luxembourg 21. 
Wire. _§ -§ = 9,368 7,819 (?) Belgium-Luxembourg 2,401; Poland 

1,007; Bulgaria 1,140. 
Tubes, pipes, fittings 

value, thousands_ _. $31,595 $29,821 $498 Italy $7,362; West Germany $6,408; 
Republic of Korea $2,100. 

Unspecified _____________ 270 _- 

See footnotes at end of table.
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-.  Pable 3.—Jordan: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

i 
aan - Sources, 1986 

~ Commodity — 1985 1986 : " United Other (principal) 
ee 

METALS —Continued - 

Lead: 
Oxides _____.__-----_----- 3 65 _- United Kingdom 60; West Germany 

Metal including alloys: 
Unwrought_.-____------- 314 130 _. Saudi Arabia 107; Belgium-Luxem- 

Se bourg 23. 
_ Semimanufactures _____—_—~ - 9 9 _. West Germany 4; Italy 4. 

Magnesium: Metal including alloys, 
unwrought _______1----_---- | _- 680  __ All from Czechoslovakia. 

Mercury ______—~ 76-pound flasks. — 29 87 _— All from Belgium-Luxembourg. 
ickel: . 
Matte and speiss value, thousands. _ — -- $1 _. All from West Germany. 
Metal including alloys, semimanu- | . . . 

factures ____~~_~-_____~---~ 5 12 — Canada 6; West Germany 2; Greece 2. 

Platinum-group metals: 
Waste and sweepings 

value, thousands_ — $176 NA 
Metal including alloys, unwrought 

and partly wrought, platinum . 
do___— $80 $91 __ Switzerland $70; West Germany $13. 

Silver: Metal including alloys, unwrought a 

and partly wrought ___—__——do___~_ $144 $102 _. United Kingdom $41; Switzerland 

Lo . ae $32; West Germany $12. 
Tin: Metal including alloys: 

Unwrought ___._____------~- ‘18 . 4 _- All from Netherlands. 
Semimanufactures___——_——~--- 9 15 ~~ (©) United Kingdom 11; Netherlands 4. 

Titanium: Oxides. ____._-_---~—-- 1,921 808 60 United Kingdom 277; West Germany 

zZ - 202; Belgium-Luxembourg 141. : 

inc: | 
- Oxides _.--__-__--------- 62 9 -- Belgium-Luxembourg 5; France 3. 

~ Metal including alloys: - a 
Scrap ___..—-----~----- 41 _- 

. Unwrought___..____---~-- 603 1,128 _-— Poland 699; Japan 239; Australia 100. 
Oth Semimanufactures _____-_-__ 121 53 _. Japan 39; West Germany 10. 

er: . . . 
Ores and concentrates________~-—~- - 5 3 3 
Oxides and hydroxides __._—~_-_~— 1 ~ 5S _- France 54. 

' Ashes and residues. _ — ___——_-~~- oe 38 _. Italy 1; Japan 1. . . 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, a 

ete _-_ 1,233 956 _- United Kingdom 593; Greece 279. 
Artificial: Corundum _.—__—-_~- 35 22 _. _ Italy 20; West Germany 2. 
Grinding and polishing wheels and 

stones _-_____-_ ~~~ -- 384 230 (7) Italy 141; West Germany 65. 
Barite and witherite_______.-~--- 55 301 _. Italy 281; Spain 20. 
Boron materials: 

Crude natural borates — — .---- — 105 105 
Oxides and acids __.—__-__--~--~- —- 34 _. All from Lebanon. 

Cement__—_______~---~-------- 36,637 2,785 _. Greece 1,500; Saudi Arabia 1,214. 
Chalk_____§_-____--~-----~---- 1,308 619 3 Greece 200; France 199. 
Clays, crude: 

olin _._______~---------~- 511 NA 
Unspecified ___.____------~~- 1,065 6,187 7 Turkey 3,412; United Kingdom 1,416; 

West Germany 505. 
Diamond: . 

Gem, not set or strung 
value, thousands_ — $107 $55 _. India $32; Belgium-Luxembourg $23. 

Industrial stones _ _____ —..do____ $338 $282 _- Belgium-Luxembourg $251; West 
Germany $31. 

Diatomite and other infusorial earth _ _ — _- 24 _. All from Italy. 
Feldspar, fluorspar, related materials _ — 640 928 _- Turkey 643; Belgium-Luxembourg 

Fertilizer materials: 
Crude, n.e.g ~~~ -__~-~~---~ 165 32 -- All from West Germany. 
Manufactured: 

Ammonia_ —___-~-------—- 56,458 77,134 _. Bahrain 52,993; Kuwait 15,060. 
Nitrogenous 

value, thousands... _ $4,198 $8,664 _. USSR. $3,718; United Arab Emir- 
ates $1,430; Romania $1,233. 

Phosphatic __. ______--_~~- 5,184 8,410 _. _Iraq7,184; Lebanon 610. 
Potassic___ value, thousands_ — $170 $2 _— All from Greece. 
Unspecified and mixed_ — ~~~ _~_ 8,101 8,025 145 Netherlands 4,304; Kuwait 804; West 

Germany 754. 
Graphite, natural _ value, thousands__— $42 $2 _— All from France. 
Gypsum and plaster ________---~-~- 2,015 1,259 9 Lebanon 609; Iraq 571. 
Lime _______~~--___---~----- 1,304 1,308 _— Lebanon 1,171; France 102. 

See footnotes at end of table.
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Table 3.—Jordan: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

. Sources, 1986 

| Commodit: 1985 1986 “t,uwaq .. }»}»00))) 
: y | United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Magnesite, crude______-.~________ 26 467 _- Italy 449; Greece 18. 
Mica: 

Crude including splittings and waste _ 39 33 _— All from Norway. oo 
Worked including agglomerated a . 

splittings . 
value, thousands_ _ _- $2 -- All from India. 

Phophates, crude_______________ 6 400 -_- All from Turkey. 
Pigments, mineral: , 

Natural, crude __.___________ AT __ 
Iron oxides and hydroxides, processed 88 54 _- West Germany 26; Spain 25. 

Precious and semiprecious stones other . 
than diamond: 
Natural _____ value, thousands_ _ $144 $76 -— Beggium- Luxembourg $66; Thailand 

Synthetic __.__________do____ $56 $385 -- oe Arab Emirates $278; Thailand 

Pyrite, unroasted____. ~~. ______ 49 2,620 _... Poland 2,566. 
Salt and brine. __§_$___~___~____ 1,442 621 _- Saudi Arabia 216; Belgium-Luxem- 

. bourg 182; West Germany 75. 
, Sodium compounds, n.e.s.: 

. Carbonate, manufactured_ _______ 667 6,048 _— Turkey 3,580; United Kingdom 2,049. 
Sulfate, manufactured _________ 3,217 6,736 50 United Kingdom 2,346; Turkey 1,503; 

Belgium-Luxembourg 1,044. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ 10,092 9,245 _- Italy 6,544 U.S.S.R. 776; Saudi Ara- 

ia 663. 
. Worked ___ ~~ ________ 1,351 564 -- Italy 475; Saudi Arabia 46. 

Dolomite, chiefly refractory-grade __ 145 4l ~- All from Norway. 
Gravel and crushed rock ________ . 2,993 2,715 _- Italy 2,472; Saudi Arabia 115. 

5 Band other than metal-bearing —— __ 371 863 88 Finland 450; Syria 299. 
ulfur: 

, Elemental: . 
Crude including native and 

byproduct ____.________ 169,300 127,528 — Iraq 126,768; Saudi Arabia 737. 
Colloidal, precipitated, sublimed _ 15,682 35,638 ae Poland 25,710; Saudi Arabia 9,928. 

Sulfuric acid___._.$__________- 546 487 _— Iraq 445; Belgium: Luxembourg 42. 
Talc, steatite, soapstone, pyrophyllite __ 329 399 _- China 265; Republic of Korea 50; 

orway 49. . 
Other: Crude __ ~~ ~>§ $5 5 5 5 94 336 _— Ireland 96; Finland 91; Turkey 49. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _______ -- 33 _— Cyprus 17; United Kingdom 16. 
Carbon black pee 64 5 3 West Germany 1. : 

Anthracite and bituminous_ _____ _ 245 212 -- France 96; West Germany 90. 
Briquets of anthracite and bituminous 

coal__.____~_ value, thousands__ $60 $1 _— All from Belgium-Luxembourg. 
Coke and semicoke________._____ 574 737 13 France 209; Japan 150; Lebanon 133. 
Peat including briquets and litter_____ 1,446 408 _— West Germany 155; Sweden 105; Aus- 

tria 69. 
Petroleum: . , 

Crude® . . 
thousand 42-gallon barrels_ _ 16,304 16,434 __ Saudi Arabia 8,386; Iraq 8,047. 

Refinery products: 
Liquefied petroleum gas 

do. _ __ _- 67 -- All from Iraq. 
Gasoline ______.___do____ (7) — 
Mineral jelly and wax __do____ 1 2 _- Mainly from China. 
Kerosene and jet fuel 

value, thousands__ $1,012 $807 $475 Saudi Arabia $190; Hungary $70. 
Distillate fuel oil 

thousand 42-gallon barrels_ _ 2,944 305 __ All from Iraq. 
Lubricants _________do____ 132 169 8 France 75; Belgium-Luxembourg 31; 

Hungary 10. 
Nonlubricating oils_ ____do____ 4 _— 
Residual fuel oil_ ___. __ _do____ 2,628 3,707 (?) Iraq 3,477; Kuwait 230. 
Bitumen and other residues 

~--~-~~--_-___do____ _- (7) _— All from Netherlands. 
Bituminous mixtures___do____ 2 2 (7) Mainly from United Kingdom. 

eee 

NA Not available. 
1Table prepared by Virginia A. Woodson. 
2Less than 1/2 unit. 
3May include shale oils.
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| COMMODITY REVIEW | mo a 

: METALS Potash.—The APC chose the Finnish 
. . . company, YIT, to expand the potash refin- | 

Jordanian Arab Engineering Industries ery at Ghor-al-Safi. The $11 million project 
Co. received 20 offers to build the iron was to include supplying materials and 

foundry at Yarmouk and invited five com- designing and constructing equipment. | 
panies to discuss the project in early Decem- Funds were to be provided by the Islamic 
ber. A contract was to be awarded by March | , : 
1988, and the cost of the project was esti- Development Bank and the World Bank. ted to be $57.5 milli L : es al al APC was granted $1.5 million from the 
mat ty in 1988 Af m fit ting 7 d ce val U.S. Agency for International Development 
pacity in since wae ve acted to be to build a cold-crystallization pilot plant to 
10-000 ton” cas te 17.000 tomb d test a less energy intensive method of pot- 

? nS, TISINB ? ns by yearend. ash beneficiation. The plan was to increase 
annual production of potash to about 2 

| INDUSTRIAL MINERALS million tons at a cost of $75 to $100 million. 
Fertilizer Materials.—Phosphate Rock.— APC prequalified 21 foreign companies 

JPMC sought financing during the year for for a $12 million contract at its Dead 
the $75 million first phase of the Shidiya Sea potash plant. Required work included 
mining project, 60 kilometers from Ma’an. dredging 260,000 cubic meters of soft mud to 
The company secured the promise of a $31 enlarge and deepen the existing brine in- 
million loan from the International Bank take channel to a maximum depth of 11 

_ for Reconstruction and Development (World meters, dredging 50,000 cubic meters of rock 
| Bank) and planned to offer 10 million salt reefs in the solar evaporation pan at 

shares on the Amman Financial Market to depths varying from a few centimeters to 3 
| raise an additional $58 million in cash. meters, and modification or replacement of 

Mining of the 750 million tons of recover- intake pumps at the intake site. This work 
able reserves of phosphate rock would begin was required because the level of the Dead 
by late 1988 at a rate of 800,000 tons per Sea had been falling at a rate of about 85 
year. Production would increase during the centimeters annually over a 5-year period. | 

second phase of development (early 1989) A new, large industrial complex of 12 
when two draglines are working. Several plants was in the planning stage. It would 

grades of phosphate rock would be mined, diversify the production of APC and further 
| ranging from 37% to 83% tricalcium phos- exploit the Dead Sea’s mineral resources. | 

phate (TCP), but at first only the best, 88% The $1.5 billion project would be supervised 
TCP, would be processed by inexpensive dry by Jordanian Industrial Consortium Engi- 
screening for sale. Later, stockpiled lower neering Co., which consists of the Royal . 
grade phosphate, 37% to 43% TCP, would Scientific Society, Pension Fund, Social Se- | 
be upgraded by washing or flotation. Full curity Corp., JPMC, and APC. The complex 
production of 3 million tons per y ear would would exploit the 20-million-cubic-meter oil 
be reached by 1990. The $200 million mine gand resource as a cheap energy source, and 
would eventually replace the El Abiad and process now-wasted potash byproducts into 
El Hassa Mines, which had a combined  geveral industrial products. 
annual capacity of 6.7 million tons, with Salt.—The Azraq salt cooperative opened 

aaa lives of 10 and 13 years, respec- its $1.5 million factory in early 1987 and 
. immediately faced marketin roblems. 

JPMC also completed technical feasibility The capacity of the 50,000-ton.per-year 
studies on two joint-venture projects, one plant was three times local demand, and 

for ohoesharic eid planta in Acco local salt millers who processed unpurified 
possible startup date would be in the early salt from APC undercut Azraq’s prices. 

1990’s. 
JPMC agreed to purchase a $13 million, MINERAL FUELS 

30.6-cubic-meter walking dragline for the El Natural Gas.—Jordan’s Natural Re- 
Hassa Mine from Ransomes & Rapier Ltd. sources Authority (NRA) announced a ma- 
of the United Kingdom. This replacement of jor gas discovery by its wildcat well, Risha- 
conventional equipment was expected to 3, drilled near the Iraqi border. A series of 
reduce production costs. Commissioning appraisal and delineation wells were to be 
was scheduled for October 1988. drilled by Westburne International Drilling
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Co. of Canada. square-kilometer area on the Al-Bazil | 
-  Petroleum.—The NRA and Petro Canada basalt plateau area north of Azrak. This 
International Assistance Cooperation Co. concession was adjacent to areas currently | 
signed a 2-year agreement under which being worked by Jordan Hunt Oil Co. and | 

: Canada would provide $19.1 million in tech- Amoco Jordan Petroleum. If oil were to be | 
nical and geological research aid for the found, a 25-year production-sharing agree- | 

| development of Jordan’s oil and gas poten- ment would come into effect, under which 
tials. =. : oe Petrofina would initially get 25% of the oil, 

The Jordanian Government approved ofa decreasing to 10% at the end of the period, 
production-sharing concession agreement when all fixed assets would become Jordan- 
signed by the Ministry of Energy and Min- ian property. . | 
eral Resources and Petrofina S.A. of Bel- ———— 
gium. Over a 7-year period, the company Physical scientist, Division of International Minerals. 

would spend $21 million on seismic surveys ,,Where necosary, values have, been converted from 
and three exploration wells in a 11,500- JD0.35=US$1.00.



The Mi dustry of t [he Mineral Industry of the 
public of Korea © 

. : By Chin S. Kuo! | | 

The Republic of Korea is a newly indus- States jointly developed a steam coal mine 
trializing country that is poor in major 50 miles west of Anchorage, Alaska to 
mineral commodities and consequently has supply the Republic of Korea 1 million tons 
been required to import the majority of the of coal per year. Pohang Iron & Steel Co. _ 
raw materials that its industries use. Of Ltd. (Posco) had a number of overseas joint | 
major importance among those imports ventures such as the Tanoma coal mine in 
have been coal, oil, and natural gas, which Pennsylvania, a 20% stake each in two coal 

- are primarily used by the heavy and chemi- mines in Australia and Canada, and a 50-50 | 
cal industries. joint venture with USX Corp. of the United | 
- From the end of July through mid- States to modernize a USX steel facility in 
September the Republic of Korea experi- Pittsburg, California. Daewoo Corp. plan- 
enced significant labor disputes. Despite ned to invest $35 million to develop an | | 
this unrest economic performance in 1987 anthracite mine in Swaziland, and Yukong 

- matched that of 1986, and the country Ltd. joined White Industries Co. of Austra- 
registered a real gross national product lia to develop an Australian anthracite 
(GNP) growth of 12.2% to $108 million.2 The mine. Samsung Co. and Yukong Ltd. signed 
economic growth in manufacturing (19.9%) a contract to form an international consor- 
and exports (35.7%) was the major factor in tium with companies in Malaysia, Taiwan, 
the increase. The mineral industry contrib- and the United States to undertake oil 
uted 1.5% of the GNP as compared with exploration and production in the Sarawak 
1.4% in 1986. Per capita GNP rose to $2,813 District of Malaysia. Yukong also planned 
compared with $2,296 in 1986, although this to participate in an oil development project 
dollar figure actually reflected the apprecia- in Ecuador with Tenneco Oil Co., CSX 
tion in the exchange value of the won. Corp., and Diamond Shamrock, all of the 

To secure more sources of raw materials, United States, and with Maersk Olie og Gas 

the Republic of Korea increased its invest- A/S of Denmark. Lucky Goldstar Interna- 
ment in foreign countries, from $172 million tional Corp. joined Chevron Corp. of the 
in 1986 to $397 million in 1987. In the United States to explore and develop oil- 
mining sector alone, overseas investment fields in California, Oklahoma, Texas, and 

rose from $74 million in 1986 to $202 million the Gulf of Mexico. Lucky Goldstar also 
in 1987. The Government planned to sup-_ planned to expand exploration in Southeast 
port future overseas investment in develop- Asia after the successful development of the 
ment projects, primarily for coal and oil. Udang Oilfield in Indonesia in which it 
The Korean Electric Power Corp. and participated. 
Diamond Alaska Coal Co. of the United 
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oe PRODUCTION | a 

Mineral output value was $1.7 billion in million tons. Among the industrial minerals 
1987. Anthracite coal contributed 64%, produced, limestone and cement were most 

while industrial minerals accounted for significant, because construction projects 

22%. The fastest growing mineral industry for the 1988 Olympic games were in full 

in the Republic of Korea in 1987 was iron swing. The country’s production of anthra- 

and steel, which also accounted for the cite coal did not meet domestic demand; 
largest production volume in the metals both anthracite and bituminous coal were 

sector. Crude steel production reached.16.8 imported. 

‘Table 1.—Republic of Korea: Production of mineral commodities’ | 

os . (Metric tons unless otherwise specified) | : 

en i St se SSS 
SAD 

Commodity 1983 1984 . 1985 1986 1987" 
ence PP SS SS EEE EV 

Aluminum, primary____.-___.-_-__----- 12,629 18,252 17,695 18,643 21,654 
os Arsenic, mine output, white arsenic equivalent _ _ 560 _- De _- _- 

Bismuth metal ___.___--..----------- 100 126 135 _- 145 

- Cadmium, smelter. .__.....-..-------- 320 230 __ __ __ 

Copper: . 
Mine output, Cu content _____.___---_-~ 389 279 309 220 178 

etal: : . 
Smelter... ___-_--.--------~-- 124,000 100,200 106,900 165,024 . 157,923 
Refined, primary . _____--.~------ 123,289 129,078 140,144 © 157,846 156,311 

. Gold metal _.________-__~-~-~_troy ounces_ _ 72,083 79,156 77,258 149,436 244,345 

Iron and steel: 
Iron ore and concentrate: 

Gross weight _.__.-— thousand tons_ _ 655 625 542 528 470 - 

Fe content _...__.____----do___- 367 350 304 296 263 

Metal: . . 

_ Pigiron ___.-_---__----~-do___~ 8,024 8,763 8,833 9,017 11,057 

Ferroalloys: . . } 

Ferromanganese —._--~----~--- 52,896 58,600 61,396 53,721 ~  §8,044 
Ferrosilicon ___..___--------- 32,489 35,300 34,840 30,939 12,646 

| Other _______.-__--------- 43,824 50,215 54,879 66,499 90,382 

oo Total_._.-.-__.----_----- 129,209 144,115 151,115 151,159 161,072 

Lead ‘Steel, crude __.______ thousand tons__ 11,916 13,034 13,539 14,554 16,782 

Mine output, Pb content ___________--- 12,226 10,837 9,699 11,864 13,998 
Metal, smelter ___-____------------ 17,758 20,304 22,394 22,890 ©29,500 

Manganese ore and concentrate: 
Gross weight __.___---_------------ -- 74 _- 177 91 

Mg content _________------------- —_ 30 -- 71 36 

Molybdenum, mine output, Mo content _ —_~--- 142 158 333 315 325 

Silver metal_____——-— thousand troy ounces_ — 3,366 3,759 3,990 5,034 6,721 

Tin, mine output, Sn content _______------ _— 19 21 1 3 

Tungsten, mine output, W content ____---~--- 2,480 2,702 2,579 2,455 2,375 

Zinc: 
-Mine output, Zn content ______-_------ 55,980 49,232 45,746 37,282 23,530 

Metal, primary. ———------~---------- 107,860 108,460 111,653 127,439 186,078 . 

INDUSTRIAL MINERALS 
Asbestos. _.____~~-----~---~----~---- 12,506 8,062 4,703 2,983 2,518 

Barite _____________--.----------- 552 2,729 2,785 3,768 2,942 
Cement, hydraulic. ______~— ~ thousand tons_-_ 21,282 20,413 20,424 23,403 25,662 

Clays: Kaolin_____------------------ 684,447 721,220 658,282 846,742 630,945 

Diatomaceous earth___________-_------ 55,968 48,496 53,613 54,841 64,783 

Feldspar_ _________---------------- 109,896 127,057 145,414 130,895 180,269 

Fluorspar, metallurgical-grade ____------- 6,361 4,672 705 243 63 

Graphite: 
Crystalline eee ee ee ee ee 695 2,305 1,602 641 838 

Amorphous __ __~-__---~---------- 32,571 56,258 69,877 96,577 106,507 

Total __________-__-_-------- 33,266 58,563 71,479 97,218 107,345 
Kyanite and related materials: Andalusite __ ~~ — 289 209 42 33 85 

Mica: All grades _____---__------------ 14,402 24,436 20,044 41,997 31,938 

Nitrogen: N content of ammonia — — ———-— ----- 430,169 464,194 441,983 426,778 474,891 . 

Salt. _.~__-_.___-_-------~---------- 481,000 518,000 643,000 729,000 664,000 
Sodium carbonate, manufactured_ — ~~ ————--- 230,600 247,927 250,890 264,213 £288,500 
Stone, sand and gravel: 

Limestone_____.—_—-—-—- thousand tons__ 32,992 33,456 35,164 38,117 41,675 

Quartzite _.________-_------do___- 842 868 872 885 1,235 
Sand including glass sand ____~__-—do___~_ 1,223 858 1,096 1,233 1,350 

See footnotes at end of table.
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Table 1.—Republic of Korea: Production of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 

Commodity 1983 (1984 1985 ss s«d1986 1987” 
ee ts SSS 

INDUSTRIAL MINERALS —Continued | : ee — . 

Sulfur: S content of pyrites.______________ 127 __ __ __ ee 

Talc and related materials: “ 
Pyrophyllite ____.______-__------- 460,922 656,442 738,304 «587,049 690,819 

, Talc _-__-__________----------- 171,214  —«:192,208 194,174 210,631 161,052 

MINERAL FUELS AND RELATED MATERIALS 7 
Carbon black _________.-.----------- 75,424 82,369 91,019 120,534 146,000 
Coal: Anthracite ___________ thousand _tons__ 19,861 21,370 24,543 24,253 24,273 7 
Coke _____________-----------do___- 4,682 5,199  —- °5,200 ®5,100 ©5,100 
Fuel briquets: Anthracite briquets _ ____—--~-- 18,932 21,316 19,453 20,595 23,587 

Petroleum refinery products: _ — 

Gasoline_____ thousand 42-gallon barrels__ 4,902 5,519 9,729 9,821 “10,000 
Jet fuel __.______-_---__~--do___- 9,074 10,469 - 10,000 9,662 .°9,500 
Kerosene -_-_-_--~_~-------do___- 9,199 9,109 10,452 . —-9,559 &9,400 
Distillate fuel oil_____.__.____--do___- 48,560 54,156 54,783 © 58,859 ©58,200 
Residual fuel oil __._______.---do___- 87,140 84,907 75,566 . —-' 75,937 73,400 
Lubricants ___________------do___~- 1,783 1,962 3,807 7,317 ©7100 
Other ______________--_---do___- 30,860 43,288 —- 19,081 13,576 ©15,000 7 
Refinery fuel and losses® __ _ ______do___-_ 6,700 6400 4,086 4,000 ~ °%4,000 

Total _______________-=-do____ 198,168 215,810 187,404 188,731  ©186,600 
. . _ pa SEG 0 Ss SS a , on 

€Rstimated. Preliminary. ‘Revised. _ 
'  l[ncludes data available through Aug. 3, 1988. 

TRADE | | | - | 

The Republic of Korea’s exports were marketing agreement with the United 

$47.1 billion in 1987, an increase of 35.7% States, the Republic of Korea limited the 

over that of 1986, of which mineral exports amount of specialty steel exports, including 

accounted for $1.0 billion. On the other stainless steel bar, stainless steel wire rod, 

hand, imports increased 29.7% to $38.5 and alloyed tool steel. 

billion, including mineral and crude oil The Republic of Korea was a leading , 

imports of $7.1 billion. The value of the importer of ferrous scrap from the United 

Republic of Korea’s exports of steel reached States, a total of 2.9 million tons in 1987. . 

$2.8 billion in 1987. Steel exports to Japan Imports of steel plate also rose to 888,000 

had a value of $900 million in 1987; Japan _ tons, primarily from Japan. The Republic of 

replaced the United States as the Republic Koréa proposed to increase trade with Tai- 

of Korea’s largest steel customer. This wan for a number of steel products, so that 

change was due to the aging of Japanese both countries could reduce by 5% their 

steel plants and the rise of the yen’s value _ steel imports from Japan. 

against the U.S. dollar. Under an orderly 

Table 2.—Republic of Korea: Exports of mineral commodities' 
(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit 1985 1986 “Wouay 
moasy United Other (principal) 

a 

METALS 

Aluminum: 
Oxides and hydroxides ______-~-- 50 91 _. Bangladesh 52; Thailand 11. 

Metal including alloys, all forms _ _~— 25,347 19,150 750 Hong Kong 7,291; Japan 2,182; 
Bangladesh 1,618. 

Antimony: 
Oxides _______~-_~-----~--- _- 53 _- Taiwan 43. 

Metal including alloys, all forms _ ~~ _- 280 261 Hong Kong 18. 

Arsenic: Oxides and acids_ _ — _ - _- - -- 307 41 _. Japan 17; Malaysia 12. 

Bismuth: Metal including alloys, all 
forms ______~--------~----- 139 178 20 Netherlands 98; Japan 39. 

Cadmium: 
Oxides and hydroxides ______~-- 179 465 13. = Taiwan 396; Japan 39. 

Metal including alloys, all forms — — ~— 145 104 15 Japan 56; Netherlands 17. 

Cobalt: Oxides and hydroxides _ _ — — — - - 30 21 _. Japan 19. 

See footnote at end of table. |
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Table 2.—Republic of Korea: Exports of mineral commodities: —Continued 
. (Metric tons unless otherwise specified) © . 

- - Destinations, 1986 

Commodity 1985 1986 . 
| | United Other (principal) 

METALS —Continued . a 

Columbium and tantalum: Metal includ- ue / 
ing alloys, all forms, tantalum - 

kilograms_ _ - 14 _— 
Copper: Metal including alloys: 

rap_—-~_-~-~--~~- ~~ -- 751 1,180 _. Singapore 600; Japan 580. 
Unwrought ~-__________~____ 4,035 5,756 10. Taiwan 3,990; Japan 1,551. 
Semimanufactures_____._____~_ 33,033 40,334 3,804 Hong Kong 8,907; India 7,680; Taiwan 

. 7,335. 
‘Gold: Metal including alloys, unwrought | . 

and partly wrought ___troy ounces__ 476 48,270 13,798 § Japan 20,270; Hong Kong 7,424. 
Iron and steel: Metal: | . 
‘Scrap__-___-~------------ 74,006 © 71,525 142 _. Thailand 43,000; Japan 15,925. 
Pig iron, cast iron, related materials _ 82 1,515 5 Indonesia 1,000; Japan 388. - 
Ferroalloys: 

_-—s«. Ferromanganese _________— 30 5 -- All to Italy. 
Ferrosilicon ._..__.______-~—- 36 20 _.  AlltoJapan. . 
Unspecified ___...___.._- 1,021 3,031 4 Japan 3,027. 

Steel, primary forms . 
thousand tons_ — 1,605 1,354 232 #«=Japan 714. 

Le Semimanufactures— ~~ _ido____ 4,181 4,627 967 -Japan 854; Saudi Arabia 577. © 
ad: 
Ore and concentrate ___._-_____~- 1,700 _- . : 
Metal including alloys, all forms —__ 458 9,264 11 Japan.9,035. . 

Magnesium: Metal including alloys: 
rap__-__-~___~----+---~- 27 20 _. All to Japan. 

Unwrought ___________+--~-- 19 28 _- Do. 
Manganese: Ore and concentrate, battery- _ 
grade_____________-_---~~-- 250 70 -~- All to Taiwan. 
Molybdenum: Ore and concentrate _ — — — 230 308 -- Belgium Luxembourg 236; West Ger- 

. . many 72. 
Nickel: Metal including alloys: 
Scrap___._____----------- 108 225 106 ~— Japan 117. 
Semimanufactures____-___---~ 5 6 2 Hong Kong 2. 

.  Platinum-group metals: 
Waste and sweepings 

value, thousands_ _ $140 $819 $127 Japan $312; United Kingdom $214. 
Metals including alloys, unwrought oo . 
-and partly wrought _troy ounces_ _ 1,124 ° 1,554 867 Japan 687. es 

Silver: Metal including alloys, unwrought 
and partly wrought © 

thousand troy ounces_ _ 1,356 1,004 193° Japan 764. 
Tin: Metal including alloys: | oe 
Scrap_.__..__-__-------~-- 136 32 _. All to Japan. 
Unwrought _________-+---~-+- 13 116 1 Japan 103. 

Titanium: Oxides_____._____—--~- 2,148 1,496 — Japan 1,466. 
Tungsten: 

Ore and concentrate_______-—~-- 747 514 _. Japan 329; West Germany 94. 
Oxides and hydroxides _______~_~- _- 15 _- All to Austria. 

zi Metal including alloys, all forms ~~ ~— 364 261 18 Japan 112; West Germany 62. 
inc: 
Oxides ____________~--~----~ 3,650 4445 __ Japan 3,437. 
Ash and residue containing zinc _ — — — 1,754 9,452 -_- Australia 8,628. 
Metal including alloys, allforms ~~ ~_— 1,216 2,160 1,006 Taiwan 754. 

INDUSTRIAL MINERALS , 

Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, ete ______--__--- 26 23 _. Singapore 20. 

Cement_______—_-— thousand tons__ 2,986 4,401 504 Saudi Arabia 1,011; Hong Kong 811; 
Japan 777. 

Chalk_____-_____~_____-_-_---- 1 11 11 
Clays, crude___________------- 70,418 63,158 _— Japan 58,283. 
Diatomite and other infusorial earths _ — 200 167 _- Taiwan 117. 
Feldspar, fluorspar, related materials _ — 22,746 16,759 _- All to Taiwan. 
Fertilizer materials: Manufactured: 

Nitrogenous___________.__-- 194,088 143,772 _. Philippines 83,250; Fiji 27,450; Thai- 
land 14,267. 

Phosphatic _____________-_- 20,060 35,713 _. Japan 30,920. 
Potassic ______________-_-_ 27,461 36,677 _. Philippines 14,900; Japan 7,830. 
Unspecified and mixed _________ 1,049,240 927,415 _. Thailand 360,209; Japan 82,514; Phil- 

ippines 46,146. 
Graphite, natural _._____________ 48,353 30,969 _.  dapan 22,081; Taiwan 6,320. 
Gypsum and plaster ___________-~- 19,034 69 _. All to Taiwan. 
Lime _________-_-~---~---_---~- _- 7,432 _— _ Indonesia 5,501; Ethiopia 1,000. 
Magnesium compounds: Magnesite, crude _- 16 — All to Philippines. 
Precious and semiprecious stones other 

than diamond: 
Natural ____— value, thousands_ _ $4,277 $10,089 $4,162 Japan $4,854; Hong Kong $879. 
Synthetic ________----do____ $11,532 $15,920 $10,903 Spain $1,435; West Germany $877. 

Salt and brine. _________~---~-- 6,412 11,689 7,578 Japan 3,991. 
Sodium compounds, n.e.s.: Carbonate, 

manufactured _____-_-----~-- _- 715 _. Japan 500; Nigeria 215. 

See footnotes at end of table.



| THE MINERAL INDUSTRY OF THE REPUBLIC OF KOREA 541 

Table 2.—Republic of Korea: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified). . 

Destinations, 1986 

~ Commodit, 1985 1986 “dhteq DU 
| y . United | Other (principal) 

INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel: 
Dimension stone, all forms _ ____ _~_ 243,444 298,702 _- Japan 286,611. 
Dolomite, chiefly refractory-grade __ 89,100 116,568 __ Japan 116,545. . 
Gravel and crushed rock ________ 909 412 _.  Allto Japan. 
Quartz and quartzite. ____=____~_ 17,764 6,654 _— Japan 6,600. . 
Sand other than metal-bearing ____ 5,005 2,012 _.  AlltoJapan. 

Sulfur: Elemental: Crude including 
native and byproduct __._§________ 2,953 3,399 _- Indonesia 1,308; Bangladesh 1,000; 

. Sri Lanka 489. 
Talc, steatite, soapstone, pyrophyllite __ 37,987 42,486 1,624 Japan 14,200; Thailand 10,470; Tai- 

. wan 5,835. ; 
Other: oe 

Crude______-_~-~.-------- 251,374 249,130 _. All to Japan. . 
Slag and dross, not metal-bearing _ _ _ 126,737 124,517 — Do. 

MINERAL FUELS AND RELATED sO 
MATERIALS . : 

Carbon black ____~_____________ 11,033 15,836 —_ Sudan 3,580; Indonesia 3,498; Hong 
. . Kong 2,625. 

Coke and semicoke____...-___--- 320 2,462 -~-  dJapan2,242, _ a 
Petroleum refinery products: 

Naphtha . 
thousand 42-gallon barrels_ _ 5,865 6,775 _- Japan 6,303. 

- Gasoline: 
Aviation _______.—_do__._ 2,343 2,588 371 Japan 2,011. a 
Motor ___________-do____ 2,603 1,082 884 Japan 155. 

Kerosene and jet fuel _____do___~_ 3,274 2,900 . 415 Japan 1,342. 
Distillate fuel oil __. ..__—do____ 4,613 5,069 1 Japan 4,817. 
Lubricants______._-____do____ 848 175 8 Taiwan 37; Japan 34; unspecified 643. 
Residual fuel oi] _______ _do_ a 8,709 104,882 78,227 Japan 8,536. 

1Table prepared by Audrey D. Wilkes. | a 

Table 3.—Republic of Korea: Imports of mineral commodities 
. (Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986 . : 
y Rnited Other (principal) 

METALS 

Aluminum: 
Ore and concentrate __________- 9,177 15,571 _. Hong Kong 10,995. 
Oxides and hydroxides __—_____~_ 77,487 93,127 82 Japan 46,005; Australia 30,490. 
Metal including alloys: 

Scrap ___.~_------_----- 5,063 8,799 6,411 Japan 1,026. 
Unwrought_ __ -_________- 200,389 184,512 10,4838 Australia 80,549; Canada 25,851. 
Semimanufactures ________ _ 35,345 30,582 1,520 Japan 13,197; Australia 7,798. 

Antimony: . 

Ore and concentrate ___....____ 883 4,655 a Hong Kong 1,557; Thailand 445. 
Oxides __________ ~~. _____ 337 644 1 Japan 182; West Germany 26. 
Metal including alloys, all forms _— ~_ 58 298 _- Japan 142. 

Chromium: 
Ore and concentrate __________- 3,875 3,274 7 Philippines 2,940. 

Oxides and hydroxides ________- 1,662 2,422 1,105 Japan 993; United Kingdom 218. 
Cobalt: 

Oxides and hydroxides _______~- 8 30 1 Finland 10; Belgium-Luxembourg 6; 
Canada 6. 

Co Metal including alloys, all forms __—_ 148 444 14 Netherlands 210; Zaire 80; Japan 76. 
pper: 
Ore and concentrate _______. ~~ 355,210 389,143 41,793 Papua New Guinea 70,124; Canada 

67,654; Chile 57,677. 
Matte and speiss including cement 

copper ____________. ~~~ 33,127 18,897 17,854 Chile 861. 
Oxides and hydroxides ________- 602 924 623 West Germany 94; Norway 90; 

France 81. 
Sulfate __-§_-_-_-______ Le 32 84 4 Japan 52; France 19. 
Ash and residue containing copper _ _ 18 __ 
Metal including alloys: 

Scrap _______.~.-----~-- 32,592 74,949 37,621 Taiwan 19,035; Hong Kong 5,349. 
: Unwrought_____________- 60,275 99,682 17 Japan 30,532; Chile 27,445; Philip- 

pines 26,324. 
Semimanufactures ________ _ 11,204 17,355 317 Japan 12,280. 

See footnote. at end of table.
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Table 3.—Republic of Korea: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

ree eer eee errr eee eee eee ST 

Sources, 1986 

Commodity 1985 1986 “Tinited 
Ruited Other (principal) 

METALS —Continued | 

Gold: 
Ore and concentrate___________ _- 4,783 28 Japan 4,721. 
Metal including alloys, unwrought 

and partly wrought _ troy ounces_ _ 371,186 189,524 42,500 Hong Kong 105,510; Japan 30,938. 
Indium: Metal including alloys, all forms 

kilograms_ _ 229 243 2 Netherlands 69; Peru 63; Japan 59. 
Iron and steel: 

Iron ore and concentrate including 
roasted pyrite __ thousand tons_ _ 12,418 11,941 — Australia 4,513; India 2,582; Brazil 

2,295. 
Metal: 

Scrap ______.___._do____ 2,395 3,115 2,653 Japan 138; Australia 132. 
Pig iron, cast iron, related . . 

. materials _-_-__________ 121,553 392,146 29 Japan 191,750; Brazil 154,830. 
Ferroalloys: , 

'Ferrochromium —_____—_—~— 7,029 10,431 _- Philippines 4,339; Zimbabwe 3,983. 
Ferromanganese__ ____ —_ 1,818 1,124 _- Japan 889; Spain 185. 
Ferromolybdenum_ _ _ — — —_ _— " 313 582 54 Netherlands 106; Chile 84; Switzer- 

and 77. 
Ferronickel__________— 780 725 _- Colombia 410; Dominica 275. 
Ferrosilicomanganese ___-— 108 9 _- All from Japan. 
Ferrosilicon_________~~ 9,094 15,834 11 Norway 5,036; Japan 4,438; Taiwan 

1,001. 
Ferrovanadium ________ 228 262 _— Belgium-Luxembourg 71; Japan 61; | 

Netherlands 48. 
Silicon metal ___.~____~_ 1,585 2,627 19 Portugal 918; Canada 370; Norway 

Unspecified__________~_ 2,879 3,852 65 Japan 2,067; France 930. 
Steel, primary forms 

thousand tons_ — 1,250 1,688 6 Japan 1,069; Brazil 215. 
Lead Semimanufactures __— —_do____ 1,641 2,162 79 Japan 1,906. 

ad: 
Oxides ______-___--------- . 34 16 (2) West Germany 12. 
Metal including alloys: 

Scrap ___-____----~---- 20,162 - 39,382 7,273 Australia 15,823; Japan 4,429; Ku- 
wait 3,290. 

Unwrought_ ___$____-__--~- 63,803 55,032 4,034 Australia 14,090; Peru 11,546. 
Semimanufactures _________ 138 376 11 Australia 308. 

Lithium: 
Oxides and hydroxides _______~-~- 43 287 282 France 2. 
Metal including alloys, all forms 

kilograms_ — 10 176 35 Japan 98. 
Magnesium: Metal including alloys, 

unwrought _____________--~--~- 651 927 A484 Norway 196; France 124. 
Manganese: 

Ore and concentrate: 
Battery-grade _________--- 4,391 5,302 —_ Singapore 3,764; Japan 645. 
Metallurgical-grade ______-~ 271,529 217,529 __ Australia 110,893; India 40,700; Ga- 

bon 22,488. 

Oxides ________________--- 1,636 2,408 (7) Japan 1,685. 
Mercury _______—-— 76-pound flasks_ — 411 568 47 Spain 220; Japan 206. 
Molybdenum: Ore and concentrate _ — — — 115 263 24 Canada 113; Japan 26. 

Nickel: 
Oxides and hydroxides _______--~-~ 33 36 _— Japan 32. 
Metal including alloys: 

Scrap _________--_------- 327 284 110 = =Canada 174. 
Unwrought____§_§_______-- 3,471 5,839 49 Canada 1,300; Australia 1,108; United 

Kingdom 867. 
Semimanufactures ________~— 1,144 1,085 69 Japan 295; Canada 241; Norway 135. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

troy ounces_ _ 12,789 18,960 3,161 Japan 10,708; West Germany 3,283. 

Selenium, elemental___ _________- 10 11 — Japan 9. 
Silver: Metal including alloys, unwrought 

and partly wrought ___troy ounces_ — 473,033 473,676 24,306 Japan 210,169; France 138,312; Singa- 
pore 73,947. 

Tin: 
Ore and concentrate__________~- 2,687 1,532 _- Thailand 499; Burma 424; Singapore 

Metal including alloys, all forms ___— 1,674 4,052 110 Malayia 2,393; Indonesia 898. 

Titanium: 
Ore and concentrate_.________~— 39,570 50,095 _— Malaysia 42,778; Australia 7,303. 
Oxides ________-_--~------~- 3,260 4,196 78 Japan 2,589; West Germany 1,330. 
Metal including alloys, all forms ___ 111 204 3 Japan 175. 

Tungsten: Metal including alloys, all 
forms ___._____~—-_-_--~-~-~-_ 34 169 134 Japan 27. 

See footnotes at end of table.



| THE MINERAL INDUSTRY OF THE REPUBLIC OF KOREA 943 

Table 3.—Republic of Korea: Imports of mineral commodities' —Continued 
: (Metric tons unless otherwise specified) 

een rn eS SSS SS SS SSS SSS SSS SSS SS 

| Sources, 1986 

Commodit 1985 1986 + 
| . y 7 States Other (principal) 

METALS —Continued . 

Uranium and/or thorium: Metal includ- 
z ing alloys, all forms _____-~-~-~-~- 108 64 57 Canada 7. . 

— Zine: 
Ore and concentrate______~~-~- 162,946 | 179,136 _- Australia 74,842; Peru 32,687; 

Canada 21,468. 
Oxides ________--------~--- 245 151 30 Japan 102. 
Ash and residue containing zinc _ _ _ — 976 1,387 88 Saudi Arabia 1,264. 
Metal including alloys: 

Scrap _._____.--------- | 10,572 13,109 4,006 Japan 6,617. 
Unwrought_____.____~--- 11,399 117,492 _— Thailand 92,930; Australia 5,300. 
Semimanufactures ______~ ~~ 211 ~ 750 2 Japan 391; Peru 350. 

Zirconium: Ore and concentrate _ _ _ — —— 5,928 10,844 -- Australia 8,719; Malaysia 774; Japan 

INDUSTRIAL MINERALS . 

Abrasives, n.e.s.: . 
Natural: Corundum, emery, pumice, 

ete _- 7,654 7,002 526 Japan 5,766; India 605. 
Artificial: = | 

Corundum ___—~___------- 18,271 — 21,923 12 Japan 10,308;; Brazil 3,599. 
Silicon carbide. _______--- 5,559 7,097 18 «J apan 2,371; West Germany 1,862; | 

orway 1,160.. | 
Dust and powder of precious and semi- 

precious stones including diamond — | 
. kilograms_ _ 268 2,149 1,088 _—_ Ireland 865. ; 

Grinding and polishing wheels and . 
. stones _______-__~--~----- 1,078 1,129 62 Japan 806. 

Asbestos, crude _. ______..----+- 57,143 68,017 1,420 Canada 28,575. 
Barite and witherite _________---~- 1,113 1,436 18 Thailand 681; United Kingdom 600. 
Boron materials: 

Crude natural borates. _~__..__~- 1,555 1,862 1,049 Japan 305; Netherlands 302. 
Oxides and acids ___.__-_-----~- 1,683 2,329 1,515 Italy 352; Japan 110. 

Bromine ._______------~------ 356 228 31 _sItaly 88. 
Cement_________----------~-- 5,793 16,634 144 Republic of Korea 8,701; France 

Chalk. ___.____~--_---------- 998 2,571 -- All from France. 
Clays, crude: . 

Bentonite ~ eee ee eee 5,062 5,414 4,417 France 829. 
Chamotte and dinas earth ____-_~- 10,909 8,086 827 Hong Kong 4,499. 
Kaolin __.____.----------- 41,979 53,079 50,477 New Zealand 1,529. 
Unspecified _.._.__-_------~-+- 30,794 45,905 10,041 Japan 18,193; Hong Kong 9,570. 

Cryolite and chiolite________.---- 22 10 _~.  Denmark5;Japan5. 
Diamond: Natural: Gem, not set or strung 

value, thousands_ _. $2,227 $2,173 $297 Belgium-Luxembourg $1,655. 
Diatomite and other infusorial earth _ — _ -- 77 7 Japan 70. 
Feldspar, fluorspar, related materials — _ 46,920 29,393 5 Thailand 20,426. 
Fertilizer materials: Manufactured: 

Ammonia _______~----~----- 418,669 375,636 215,323 Indonesia 70,164; Bahrain 53,846. 
Nitrogenous_ ——.-_--~~-----~-- 1,945 987 1 Chile 620; Austria 108. 
Potassic ____.____~--~------ 489,060 429,960 4,659 Canada 318,420; Jordan 52,100. 
Unspecified and mixed _____.__=> 49,178 783 9 Japan 324; Belgium-Luxembourg 72. 

Graphite, natural ______--__.~--~- 1,084 3,180 2 Japan 1,018. 
Gypsum and plaster _____.____~~- 151,865 227,813 28 Thailand 127,230; Mexico 89,681. 
Iodine _________--_-------~-- 13 14 _. Japan 13. 
Kyanite and related materials _ _ — _ __— 3,166 3,141 617 Australia 396; Hong Kong 250. 
Lime _____~-__-~------------ 807 28 _-— All from Japan. 

Magnesium compounds: . 
agnesite, crude __________--~~- 141 128 _. Japan 228; unspecified 500. 

Mi Oxides ________---_------- 38,003 75,369 74 Japan 39,251; Hong Kong 6,298. 
ica: . 
Crude including splittings and waste _ 1,024 988 177 Malaysia 522; India 139. 
Worked including agglomerated 

splittings ___._____-----~~- 252 235 1 Japan 124; New Zealand 62. 
Nitrates, crude _________--__---- 4,249 6,680 __ Chile 6,560. 
Phosphates, crude __— thousand tons_ _ 1,771 1,608 1,376 Jordan 142. 
Phosphorus, elemental ___-__~~~~- 1,864 1,856 534 France 171; Netherlands 155. 
Pigments, mineral: 

Natural, crude ______.-_----~- 148 195 a Austria 133; Japan 42. 
Iron oxides and hydroxides, processed 5,178 1,617 1,872 Japan 4,122; West Germany 784. 

See footnote at end of table.
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Table 3.—Republic of Korea: Imports of mineral commodities! —Continued | 
(Metric tons unless otherwise specified) . 

| - Sources, 1986 a 

, Commodity — : 1985 . 1986. ‘ted | a 
7 - 7 Suited Other (principal) 

INDUSTRIAL MINERALS —Continued_ , : : | | 

Precious and semiprecious stones other a So . : 
than diamond: ; 
Natural _____ value, thousands_ _ $3,068 $7,657 $3,615 Brazil $1,597; Hong Kong $987. . 
Synthetic ____________do____ $6,237 $12,902 $4,944 Japan $3,172; Taiwan $3,141. 

Pyrite, unroasted____-______-____ 4,616 . 10 . _- All from Japan. 
Salt and brine___—~-____~___~____ 800,109 872,771 © 106 Australia 662,312; Mexico 106,616. 
Sodium compounds, n.e.s.: . . oS 

Carbonate, manufactured_ _______ 22,493 36,127 32,825 Japan 3,302. . 
Sulfate, manufactured _________ 18,544: 19,028 4,504 Taiwan 4,491; Japan 3,131; Indonesia 

SC ,456.. . ’ 
Stone, sand and gravel: . . ‘ . 

Dimension stone: a 
Crude and partly worked ~---- 18,257 | 3,166: 17 J apan 993; Portugal 581; Guatemala 

Worked___________=____ 24,002 6,453 91 Italy 6,284. : 
Dolomite, chiefly refractory-grade __ 347 » . 459 .. Japan 233; Norway 206. . oe 
Gravel and crushed rock _____-__- 1,564» 2,215 91 France oe Japan 284; West Ger- oO 

many 275. 
Limestone other than dimension ___— 10 12,008 © 8 Japan 12,000. a 
Quartz and quartzite. ______1__- 587 809 10 Sweden 317; Japan 245. 

5 Sand other than metal-bearing ____ 140,550 198,992 °140 Australia 180,052; Malaysia 17,500. 
ulfur: . 

Elemental: OO . 

. Crude including native and by- 
product______.__~=_____ 592,896 518,369 | 18 Canada 432,576; Japan 66,714. ms 

Colloidal, precipitated, sublimed _ 1,025 1,330 921 Japan 388. - 
Sulfuric acid. __ ~ .$ -______~__~ — 49,967 147,353 1,083 Japan 146,270. 7 

Talc, steatite, soapstone, pyrophyllite __ 29,742 © : 41,926 3,511 Australia 15,725; Hong Kong 10,016. 
Vermiculite 9-9 222 __ 23 . (3) (3) 

_ Other: 
Crude_______ ~~~ ~_~__ 34,663 98,987 ~~ 279 Japan 81,554; Australia 6,428. 
Slag and dross, not metal-bearing _ _ _ 33,502 62,733 $=. Japan 62,414. | 

MINERAL FUELS AND RELATED . 
MATERIALS 

Asphalt and bitumen, natural _______ 107 89 ' 80  Japand. . 
Carbon black ~-. ~~~ _____ 4,187 5,800 | 960 Japan 2,143; Australia 1,512. 

al: 
Anthracite______ thousand tons__ 2,659 4,483 785 ‘Unspecified 3,472. 
Bituminous ___________—do____ 17,131 16,436 2,113 Australia 7,985; Canada 3,160. 
Lignite including briquets ______~— 75,465 54,255 _— Australia 38,755. 

Coke and semicoke______________ 105,778 126,618 1,261 Japan 85,928; Pakistan 19,976. 
Petroleum: oo, 

Crude_ thousand 42-gallon barrels_ _ 203,429 212,286 __. Oman 26,731; Malaysia 24,203; Saudi 
Arabia 23,568. 

Refinery products: . 
Liquefied petroleum gas _ do_ _ _ _ 6,494 — 9,120 (?) Saudi Arabia 6,173; Indonesia 1,581. 
Gasoline ________—_do____ (297 967 47 . Saudi Arabia 262; United Arab Emir- 

ates . 
Naphtha __________do____ 5,343 . 8,032 _- Saudi Arabia 2,638; Singapore 2,265; 

United Arab Emirates 1,166. 

Mineral jelly and wax —__do___ _ 17 95 - oO Japan 82. 
Kerosene and jet fuel_ __do____ 175, 395 50 Italy 263. 
Distillate fuel oi] ___——do____ 2,375 * 3,984 2,569 Saudi Arabia 451; Kuwait 281. 
Lubricants __ _ _______do___~_ 330 231 22 Japan 190. 
Residual fuel oil _ __ __ ___do___~_— 13,922 13,857 2,733 Japan 4,654; Saudi Arabia 2,299; 

Singapore 2,087. 
Petroleum coke ___—_—_do__ ~~ 784 575 513 Japan 44. 

1Table prepared by Audrey D. Wilkes. | 
2Less than 1/2 unit. i . 
3Unreported quantity valued at $2,821.
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- | - COMMODITY REVIEW 

, METALS stage, costing $2.3 billion, will triple the 

. annual capacity at Kwangyang Bay. When 

Copper.—The Republic of Korea produc- the third-stage expansion is completed, Pos- 

ed . little ore from its domes tons of co will have a capacity of 17.2 million tons 

which were estimated at iL 0 Mat ° per year and will be the world’s second 

ore with an conte: grade ot +. oe ot or largest integrated steelmaker, after Japan’s 

C seep Mexico. re etalon : Cop- Nippon Steel Corp. At that time the Repub- 

ana at i CxICO, fir ed t K } pe Mini e lic of Korea will be the world’s sixth largest 
per metal was reined al ‘Korea ing © steel producer. State-run Posco is currently 
Sme Iting Co. Ltd.'s two copper refineries, owned by the Ministry of Finance, 33.4%; 
which had a combined capacity of 160,000 Korea Devel opm ent Bank, 38%: Korea 

tons per year. The country also imported Tungsten Mining Co. Ltd., 2.5%; and. four 
about 36,000 tons of Scrap copper from the Korean commercial banks, 26.1%. The Gov- 

United States during 1987. Domestic de- ernment intends to sell 5% of its shares 
mand for refined copper was “e000 tons, of - nnually to the public beginning in 1988. 
Poe a ete o Stoel cup a cits was rated - Lead and Zinc.—Korea Zinc Co. planned 

ways , pacity —.~ to expand its lead refining capacity from 

at 17.3 million tons per year in 1987, mak- 9 999 to 80,000 tons per year by 1990. A 
ing the Republic of Korea a HL. th largest new lead-zinc deposit was discovered by 

ee riod, most ‘of me aw ae foe Young Poong Corp. adjacent to its Taebaek 

| steelmaking, including 16.2 million tons of ead tie June ‘Prone poss to aovolke the 

iron. ore Austra a coking and deposit. during the next 3 to 5 years when | 

| from. Australia Canada, and the United the Taebaek Mine ore is exhausted. In 1987, 

San Domestic output of ron ore in 887 a a Kea Zc 
Veneynig Mine in Kanowon. vAithough an Onsan zinc smelter was doubled to 150,000 

iron ore deposit was discovered near Chong- ‘one ve O08 0 00 tone be the om ee 

son, 200 kilometers southeast of Seoul, a venel * _ owted by Kore Zine’s parent, 
j this site will not ch th ? , 

serntr’s heavy dependence on “imports of Young Poong, was operated at full capacity 

| iron ore. A 1-million-ton-per-year capacity et aa8 a1 x ear. eee we smelters 

mine with estimated reserves of 28 Oe Republic of Korea’s “consumption "Of zine 
| i tent of 50% is being 

ane cnt for commissioning in 1992. , 6 increased from that of 1986 to 221,000 tons 

Posco operated at 95% capacity and Pro- Owing te daeal ol expanded production of 

duced two-thirds of the nation’s steel in - 
1987. Domestic steel production met 75% of _ Nickel.—Although the Republic of Korea 

domestic demand, which rose 16.3% in 1987 seed ont Broguce ioe ain Plans 
to 21.6 million tons. The increase in deman r 1 1 

was due primarily to high-volume automo- manufacturing. Korea Zinc signed a joint-_ , 

bile and ship production and exports. Major venture agreement with Inco Ltd. of Cana- 

shipyards accounted for 8% of the domestic “a to build a we moon, 1 0™ ton-Per year 

steel consumption. The domestic steel short- Plant near Ulsan. ihe plant, expected to be 

age was met by importing 4.8 million tons of completed by yearend 1988, would use crude 

steel of all kinds from Brazil and Japan. nickel oxide or nickel oxide sinter from 

Posco dedicated its second integrated either Canada or Indonesia. Beginning in 

steel mill, built on reclaimed land in 1989 it would supply nickel to Posco’s new 

Kwangyang Bay on the southwest coast. 250,000-ton-per-year stainless steel plant at 

The cost of the plant wes 657 per ton of Ponang. , K Tungsten Mining Co 

raw steel capacity. e plant incre ngsten.—Korea Tungsten Mining Co. 

Posco’s capacity by 2.7 million tons to 11.8 Ltd. produced 2,188 tons of tungsten metal 

million tons, making it the country’s largest from its Shang Dong scheelite mine and 

and the world’s fifth largest steelmaker. plant, a slight decrease from that of 1986 

Second- and third-stage expansions at due to low world tungsten prices and the 

Kwangyang Bay of 2.7 million tons per year weaker U'S. dollar. The mine has 20 mil- 

each were to be completed by October 1988 lion tons of reserves at 50% WO; and a 

and November 1991, respectively. The third capacity of 2,350 tons per day. The mine and
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plant accounted for the majority of tung- The Republic of Korea imported steam coal 
sten metal output in the nation with the from Alaska and coking coal from Australia 
rest coming from several small mines. and Canada. 

Natural Gas.—Domestic demand for liq- _ 
INDUSTRIAL MINERALS | uefied. natural gas (LNG) for household, 

| | . . commercial, and industrial uses has steadi- 
dent Vimentone having Sores is abun- ly increased to 1.6 million tons in 1987 and 
reserves of 41.5 billi on tons. In 1987 it is expected to reach 2.0 million tons in 1991 

produced 41.7 million tons of limestone. Six and 5.0 million tons in 1996. At present 
major cement manufacturing companies, Indonesia has a 20-year contract to supply 
having a combined production capacity of “e mie ee of ried apnuay to > the 
33 million tons, supplied 24.8 million tons of oP Ut Ol, eel Provine The dcficien 
cement to the domestic market. A cartel *onstae > ongel Trovince, ihe deticien- 
created to transport cement was dissolved cies in the future could be met by supplies 

by the Government in September because from Australia, Malaysia, Qatar, and the 
transportation systems had improved sub- United States. Korea Gas Corp. began con- 
stantially and the cement producers were structing a new $350 million, LNG receiving | | 
engaging in unfair trading practices. The terminal in 1987, which is to be completed 
cartel, Nungwon Enterprises, handled 90% 1” 1991. State-run Korean Petroleum Devel- 

of the Republic of Korea’s production of opment Corp. found natural gas in Novem- 
cement. Ssangyong Cement Industrial Co. per 1987, 3,200 meters under the seabed and 
Ltd., one of the cartel companies, was the © 1 Peers whe of Pusan. depend 
largest producer, accounting for 42% of the ewroleum.—*ne countrys dependence 
country’s cement production. | on imported crude oil valued at $4 billion , 

| Exports of cement increased to 4.9 million generally reflected increased consumption 
tons in 1987 compared with 4.4 million tons of naphtha, light oil, gasoline, and other | 
in 1986. Japan was the fastest growing ¢D°T8Y used in the transportation sector. 
market for these exports. The sources of the oil were Africa, Central 

Tale.—The nation’s annual talc produc- and South America, the Middle East, and 
tion capacity was 200,000 tons, which repre- Southeast Asia. The nation’s largest oil : 

sented 82% of demand. A talc deposit was refinery, which has a capacity of 380,000 
discovered in Kongju, 170 kilometers south- pares mC day td op erated by Honam Oil 
west of Seoul. It contains 10 million tons of ‘Refinery Co. Ltd. in the southern port of 
proven reserves and has a thickness of 115 Yochon. The other large oil refinery, capa- 
meters. State-run Korean Mining Promo- ble of processing 90,000 barrels per day and 

tion Corp. found the deposit. The deposit owned and pPperated by Ssangyong Oil Re 3 
will be developed and is expected to produce quality 0. high viscosity Produced nigh. 
200, ] lly beginning i , " ; US. SOON ns OF tale annually beginning kukdong Oil Co. Ltd. and British Petroleum 

" Corp. plan to build a $550 million oil refin- 
MINERAL FUELS ery with a hydrocracking facility at Sosan, 

| | 85 kilometers south of Seoul. The refinery 
Coal.—Domestic consumption of anthra- will have a capacity of 60,000 barrels per 

cite coal was 27.3 million tons in 1987, 3 day and is scheduled to be completed in late 
million tons more than mine production. 1988. 
Approximately 20% was produced by the —— 
Dai Han Coal Corp., a state-owned compa- 'Physical scientist, Division of International Minerals. 

ny, and the remainder was produced by 360 , oWhere necessary values have been converted rom 
independent, privately owned collieries. W795.2=US$1.00 for 1987. __ © rae



The Mi dustry o e Mineral Industry of | 
Kuwait — uwal | 

By Michael Fenton?’ 

Kuwait was one of the world’s smallest wait continued to diversify its economy 
but most prosperous nations, in which the beyond that of an oil producer by expanding 
oil sector dominated the economy. Kuwaiti into overseas refining and marketing. It 
oil production was 2% of total world produc- continued to make overseas investments in 
tion. Economically recoverable reserves real estate, tourist resorts, and industrial 

~ reached nearly 95 billion barrels, third only ventures. One such investment was its re- | 
to Saudi Arabia’s and the U.S.S.R.’s. Ku- cently acquired 21% share of British Petro- 
wait’s proven natural gas reserves, mostly leum PLC, which represented about 7% of 

| associated gas, were about 36.4 trillion cubic _ Kuwait’s total overseas investment of $90 
feet. About 88% of Kuwaiti exports was billion. Kuwait also increased its interest in 
accounted for by oil; nearly one-half of this Union Explosivos Rio Tinto SA (ERT), 
was refined products. The nonfuel mineral- Spain’s largest chemical company to 24.9%. 
producing sector included cement, chlorine, ERT operates an 80,000-barrel-per-day 
clays, lime, salt, and caustic soda. — (bbl/d) refinery at Huelva. Diversification | 

The world oil markets continued tobe the and prudent investment policies based on 
most important concern of Kuwait, and the immense oil wealth appeared to assure | 
threat of the expanding Iran-Iraq war final- prosperity well into the future, provided oil 
ly became serious enough for the Govern- prices remain firm and oil exports pass 
ment to request U.S. naval protection of undisturbed through the Persian Gulf. 
Kuwaiti tankers in the Persian Gulf. Ku- 

PRODUCTION AND TRADE 

During most of 1986, Kuwait wasaprinci- bbl/d by almost 4 million bbl/d in Septem- 
pal advocate of the Organization of Petrole- ber 1987, because of alleged overproduction 
um Exporting Countries (OPEC) price-war by several members, including Kuwait.? 
strategy of high production that sent oil The OPEC price of oil reached $22 briefly in 
prices down to $7 per barrel between De- late 1987 because of worries over a possible 
cember 1985 and August 1986. Kuwait then war-related supply disruption, but it then 
agreed to submit to a new production quota fluctuated between about $18 and $20 per 
that fluctuated during late 1986, but stabi- barrel. 
lized at 948,000 bbl/d by 1987. Some mem- Production of crude oil in Kuwait by the 
bers of OPEC cut 1987 oil production to Kuwait Oil Co. (KOC) and Kuwait’s share of 
adhere to quotas in an effort to raise and production in the Kuwait-Saudi Arabia Di- 
stabilize world oil prices and to secure vided Zone by Wafra Oil Co. and Arabian 
OPEC’s share of the oil market. OPEC Oil Co. totaled nearly 1.4 million bbl/d from 
production fell 8.3% to about 16.7 million 362 flowing wells, a decrease of about 7% 
bbl/d during the first half of 1987 from the from that of 1986. Nevertheless, production 
same period in 1986, and world oil produc- was well above Kuwait’s quota of 948,000 
tion fell 2.2%. However, OPEC production _ bbl/d for the first half and 996,000 bbl/d for 
exceeded its combined quota of 16.6 million the second half of 1987. Maximum sustain- 

547



548 | MINERALS YEARBOOK, 1987 | | 

able production capacity was. 2 million year 1986 (year ending J une 30, 1987). This 
bbl/d, whereas installed capacity was 2.9 was greater than the $179.5 million profit 
million bbl/d. The cost of pumping oil in for FY 1985. Total revenues for FY 1986 
Kuwait was only about $1 per barrel, com-. were $10.3 billion. | 
pared with $8 to $13 per barrel in the North About 90% of Kuwait petroleum produc- 
Sea. Natural gas production declined to an _ tion was sold through nearly 5,000 Q8 gaso- 
estimated gross 182 billion cubic feet, a line stations in Western Europe owned by 
decrease parallel to reduced production of KPC. The Q8 brand has captured market | 
associated crude oil. | | shares of 25% in Denmark, 15% in Bel- 

Rising oil prices from.a $7 low to the $18 gium, 15% in Sweden, 14% Luxembourg, | 
‘to $20 range brought about increases in 7% in the Netherlands, 5% in Italy, and 2% 
earnings from oil exports and trade and _ in the United Kingdom was planning tobuy 
current-account surpluses. The value of oil service stations in Spain, France, and the | 
exports rose 22% during 1987 to an estimat- Federal Republic of Germany, and eventu- 
ed $7.8 billion? after falling to $6.4 billion in ally in Asia and North America. 

| 1986 from $9.5 billion in 1985, according to After the supertanker Bridgton hit a 
the Central Bank of Kuwait. Meanwhile, mine in the Persian Gulf, U.S. naval forces 
during 1985-87, the value of imports declin- successfully escorted several convoys of re- 
ed from about $5.9 billion to $4.9 billion. flagged Kuwaiti tankers. Although the con- | 
The trade surplus also rose during 1987 to. cern over the possible disruption of oil trade 
an estimated $3.9 billion after falling from through the gulf by warfare was well pub- 
$4.5 billion in 1985 to $1.5 billion in 1986. _licized, little attention was paid to the | 
The gross domestic product increased by potential for a serious disruption to the 
about 5% after declining during the previ- international nitrogen fertilizer trade. The 
ous 2 years, mainly because of the rise in British Sulfur Corp. Ltd. estimated that the | 
the value of oil exports. gulf region was the source of perhaps 12% 

Kuwait Petroleum Corp. (KPC), which of the world’s urea and ammonia exports 
: oversees all state hydrocarbons production, during FY 1985, and of this Kuwait contrib- | 

processing, and transportation activities, uted 20%. oo - 7 
had a net profit of $244.3 million for fiscal , | 

| | Table 1.—Kuwait: Production of mineral commodities! : 

Commodity 19838 1984 1985 1986? 1987° 

Cement ___._._____ thousand metric tons__ 1,124 _ . 1,184 1,193 1,014 1,014 
Clay products, nonrefractory: Sand-lime bricks 

-- eubic meters_ _ ©450,000 ©450,000 336,200 336,000 336,000 
Gas, natural:? 

Gross_____.__--__-_million cubic feet. "192,000 205,000 190,000 190,400 182,000 ' Marketed _-____________-__-do____ "151,000 173,000 172,000 172,300 165,000 
Lime: Hydrated and quicklime ___ metric tons__ ©14,000 15,000 52,400 57,198 57,200 
Natural gas liquids* 

thousand 42-gallon barrels__ 20,075 704,455 19,710 27,375 329.200 
Nitrogen: N content of ammonia __ metric tons_ _ ™313,200 289,800 322,700 450,600 3577,500 
etroleum: 

Crude?______ thousand 42-gallon barrels__ 384,888 424,200 374,000 518,600 496,770 

Refinery products: 
Gasoline, motor____________do____ 9,855 8,760 * £10,000 11,000 11,000 Jet fuel____._§§ »§_§__§______do____ 8,030 5,110 T &6 000 6,000 6,000 Kerosene________________do____ 16,425 8,030 £10,000 10,000 10,000 Distillate fuel oil ___________do____ 47,815 37,960  * &45,000 47,000 47,000 Residual fuel oil ___________do____ 70,810 66,430 ©79,000 82,000 82,000 Refinery fuel and loss ________do____ 1,095 5,840 ©7,000 7,000 7,000 Other____._-____________do____ 27,010 41,975 £50,000 52,000 52,000 

Total _..___ do 181,040 174,105 — * ©207,000 215,000 215,000 Salt________.____._______ metric tons__ £20,000 21,000 21,000 21,000 21,000 
Sodium and potassium compounds: Caustic soda 
Sulfur do____ £9,000 9,500 9,800 9,800 9,800 

u. ° 

Elemental, petroleum byproduct ____do____ ©145,000 ©151,000 ©198,000 260,000 3383,250 Sulfuric acid ________________do____ ©15,000 ©4495 4,600 4,600 4,600 nee nn ee eee 
Estimated. Preliminary. Revised. 
1Table includes data available through June 17, 1988. 
Includes Kuwait's share of production in the Kuwait-Saudi Arabia Divided Zone. 
3Reported figure. 
4Gas plant liquids.
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INDUSTRIAL MINERALS KNPC contracted with Santa Fe Braun 
* | oo | Co., the engineering subsidiary of KPC, for 

Cement.—Near yearend, the Ras al- feasibility studies to upgrade the fluid cata- , 
Khaimah-based Gulf Clinker Co. was sched- lytic cracker unit, a new methyl tertiary- 
uled to be liquidated and the approximately ytyl ether and alkylate units for Mina al- 
$20 million in assets was to be returned to Ahmadi refinery. Maintenance of instru- 
Kuwaiti and United Arab Emirate inves- mentation, control systems, and telecommu- 
tors. Assets included about $14 million cash _ nications at the refinery was to be provided | 
and 22 million shares in the Ras al- by M. W. Kellogg Co. under a new contract 
Khaimah White Cement Co., worth $6 mil- with KNPC. KNPC received 13 bids for a | 
lion. Gulf Clinker was formed in 1983 when contract to build a petroleum products tank 

a thriving local cement market was at its farm and distribution system in south Ah- 
peak. Demand had since fallen by at least madi. 7 
25%, and the scheme’s viability had become KOC announced that 15 international 

questionable. companies prequalified for a turnkey con- 
Fertilizer Materials.—Nine international tract to upgrade and install gas-oil. separa- 

| companies were placed on a short list of tor trains, install crude oil dehydration and | 
potential candidates by Petrochemical In- desalting facilities and storage tanks, and 
dustries Co. (PIC) to design, supply, erect, perform associated mechanical and electri- 
and commission a new hydrogen recovery calwork. — | 

: unit at PIC’s ammonia complex. The system KNPC agreed that the Aden, South Yem- 

| would process waste gas to recover hydro- en, refinery would process 20,000 bbl/d of . 

, gen, thereby enabling PIC to produce extra Kuwaiti oil, an increase over the previous 

ammonia more efficiently. 10,000 bbl/d. | 
Petrochemicals.—Petrochemical Indus- 

MINERAL FUELS tries Co.’s (PIC) polypropylene plant, which 
. was proposed in 1985 for construction in 

Petroleum.—Production.—KOC = aD- Shuaiba, was put on hold until KNPC 
nounced the need for a contractor to cOn- decided to expand the fluid catalytic crack- 

struct a KOC-designed central water injec- ing unit at Mina al-Ahmadi refinery. The 
tion pont Soya eeten by sum pasts. expansion would allow 25% to 30% more 

ice 18 oil wells, and water would be obtained py propy lene to become available for PIC's 
from 5 aquifer wells between 610 and 2,440 PIC awarded a $1.6 million contract to 

meters deep, within 1 kilometer of the plant [urgi of the Federal Republic of Germany 
site. , ; to install a purge gas hydrogen recovery 
Refining.—Modernization of the Mina ynit that will recover hydrogen from waste 

Abdullah refinery was scheduled for com- gas from three ammonia plants at the 
pletion by the end of 1987. The project, Shuaiba fertilizer complex, thereby ena- 
which began in 1983 by Kuwait National bling PIC to produce extra ammonia more 
Petroleum Co. (KNPC), would raise the efficiently. VEB Komplette Chemieanlagen 
refinery’s capacity from 175,000 bbl/d to Dresden of the German Democratic Repub- 
200,000 bbi/d. It would also enable the lic designed the cryogenic technology and 

refinery to process crude oil into a wide equipment to be used. 

variety of high-quality products and would Mitsubishi Heavy Industries received a 
reduce to a minimum the production of $2.2 million contract to supply two reactors 
heavy fuel oils. The refinery’s existing units for the Shuaiba urea plant by July 1988. 
were being upgraded. Although 15 new Transportation.—Santa Fe Braun Co., 
units and 17 ancillary units were under completed its feasibility studies for two 
construction, a sea island and oil products versions of a Kuwait-Yanbu pipeline that 
export facilities were also being con- would allow Kuwait to reduce its reliance 
structed. In addition, a new pipeline net- on the gulf as an export channel. The 
work would connect Kuwait’s three refin- favored plan was to link a 42-inch, 500,000- 
eries Mina al-Ahmadi, Mina Abdullah, and bbl/d oil line from Kuwait to pumping 
Shuaiba for product exchanges. Kuwait’s station No. 3 on Saudi Arabia’s east-west 
refining capacity was expected to rise from pipeline, but detailed cost estimates were 
545,000 to 670,000 bbl/d, which would be required. The Government’s interest in the 

about 66% of Kuwaiti crude oil production. project increased as a result of three fires
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that started nearly simultaneously in Janu- Kazimah was converted to a very large 
ary at an oil well and gathering center in products carrier (VLPC), and became the 
the Maqwa Oilfield, at the Sea Island super- world’s largest products carrier at 294,700 
tanker terminal, and later because of a. dwt. The Kazimah would normally carry 
missile hit at Sea Island. Kuwait had a fleet naphtha, gasoline components, jet fuel 
of 22 tankers and chartered nearly 70 ships and/or fuel oil to Kuwait’s European mar- 
to carry its exports of crude oil and refined ket network, but it can carry crude oil if 
products. Since the start of the Iran-Iraq necessary to Kuwaiti refineries in the 
war, over 41 Kuwaiti-owned and chartered Netherlands, 75,000 bbl/d, and Denmark, 

: ships have been damaged while crossing the 57,000 bbi/d. The 285,500-dwt VLPC Al- 
Persian Gulf, and one-half of the Kuwaiti Funtas was similarly converted from a 
tanker fleet was put under the U.S. flag and VLCC in 1983 and has been used to deliver 
the protection of the U.S. Navy in June. combined cargos of crude oil, naphtha, and 

The Kuwait Oil Tankers Co. (KOTC), a fuel oil to the Netherlands.|; KOTC was 
subsidiary of KPC, agreed to pay $1382 planning to convert its 263|700-dwt AI- 
million to the South Korean Samsung Ship- Faiha soon. ad 
building Co. for the construction of six new KOTC sold its only liquefied natural gas 
products tankers; two with a capacity of carrier, the 125,000-ton Al-Rawdatain to a 
120,000 deadweight tons (dwt) and four of Liberian buyer. | | 
35,000 dwt. Delivery was scheduled for 1988 §=———__—__ 
to coincide with the completion of work on 2 nical Scientist, Division of International Minerals. 
the modernization and expansion of Ku- 5 ne ee Peat hea 7 
wait’s oil refineries at Mina Abdullah, Mina Kuwait dinare (ED fo US. ‘dollars atthe aie of | 
al-Ahmadi, and Shuaiba. ‘SOO. T > = wy AOD), 
KOTC’s very large crude carrier (VLCC) DOES SRL (ISS?) -
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By David J. Ellis' 

Liberia’s iron ore exports, which account- decision on the project was still pending at 
ed for more than 50% of export revenue, yearend 1987 despite frequent meetings be- 
decreased as a result of a midyear cutback tween representatives of the Governments 
in production by LAMCO Joint Venture of Guinea, Liberia, and Nigeria, and despite 

_ (LJV), the larger of the two remaining iron the urgency of the project in light of LJV’s 
ore producing companies .in Liberia. LJV’s dwindling iron ore reserves at its current 
reserves were expected to be exhausted by operations near Yakepa. 
1990, so the development of fresh reserves Small-scale exploitation of alluvial gold 
had been a priority for LJV management and diamonds continued, as did the explora- 
and the Government of Liberia. The best tion of a hard-rock gold deposit at Kle Kle 
solution for Liberia lay in the possibility of by Equinox Resources Ltd. of Canada. Amo- 
using existing LJV infrastructure to exploit co Liberian Oil Co. withdrew its drilling rigs 
the Mifergui-Nimba iron ore deposits on the after completing four unsuccessful offshore 

_ border between Liberia and Guinea. A final wells. 

PRODUCTION AND TRADE 

Exports of iron ore remained the main- and the United States, 6.6%. 
stay of Liberia’s economy, despite the de- Gold and diamonds were the only other 
crease in both production and shipments. minerals with a notable role in Liberia’s 
Total production and exports declined 10% economy. However, most production was by 
and 7%, respectively, compared with 1986 independent producers working alluvial de- 
levels. Bong Mining Co. (BMC) showed a _ posits, and a large percentage of total pro- 
slight improvement over the previous year, duction was never recorded. Official exports 
with production of 7.15 million tons and of gold were estimated to be about 15,000 
exports of 7.31 million tons (versus produc- troy ounces, compared with a little over 
tion of 7.14 million tons and exports of 6.92 20,000 troy ounces the previous year. The 
million tons in 1986). actual amount of diamonds exported legally 

LJV’s midyear production cutback was was probably about 250,000 carats (industri- 
reflected in decreases of almost 20% in both al and gem quality combined). 
production and exports, compared with As is evident from iron ore exports, West- 
those of 1986. LJV’s reported production of ern Europe and the United States remained 
6.595 million tons of iron ore was the lowest Liberia’s main trading partners. Although 
since its operations started in 1963. Liberia maintained a trade surplus in 1987, 

. The Federal Republic of Germany was_ there continued to be a deficit of over $100 
the principal market for Liberian iron ore, million on the overall balance of payments. 
purchasing 40% of total exports. The other This deficit was a reflection of loan pay- 
major recipients were, in descending order, ments coming due at the same time as 

Italy, 24%; France, 8.6%; Belgium, 6.9%; private capital outflows maintained high 
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levels. The outflow of capital led to a scarci- The high budget. deficit and Liberia’s 
ty of U.S. dollars (ostensibly set at par with inability to service its swelling debt burden | 
the Liberian dollar) and the development of caused the International Monetary Fund 
an unofficial dual currency system, where and the International Bank for Reconstruc- © 
the Liberian dollar was worth, on average, tion and Development (World Bank) to sus- 
about 50% of its U.S. counterpart. The pend services to Liberia in 1987. Negotia- 
Liberian Government continued to mint tions between these two organizations and 
new Liberian currency to cover payrolls for the Government of Liberia continued in the 

| civil servants and other domestic obliga- hope of improving Liberia’s fiscal controls 
tions. The amount of Liberian currency in to the point where new loan credits would 
circulation increased fivefold between 1984 becomie available. | | 

| and 1987. | 

Table 1.—Liberia: Production of mineral commodities 

Commodity? 1983 1984 1985 1986? 1987° 

‘Cement, hydraulic____ thousand metric tons__ 85. 84 95 97 90 

Diamond:* | . 
Gem ____________- thousand. carats. _ 132 108 66 63 60 

_ Industrial ____--_--~--------do----_ 198 BRB : 
Mota —- doe 330 240 188 _— 252 250 | 

Gold®____§______________ troy ounces_ _ 15,400 . 710,500 - 74,900 290,100 15,000 
Iron ore __________ thousand metric tons__ 14,937 15,100 15,318 — 15,295 313,742 

°Estimated. Preliminary. " | _ 
1In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) were 

produced, but available information is inadequate to make reliable estimates of output levels. 
2Figures are based on gold taxed for export and may include gold produced outside Liberia. - 
3Reported figure. . . 

~~ COMMODITY REVIEW | 

. _. METALS bankruptcy and shut down its Libe- 
i. ae . . rian operations. A decline in European sales 
ae Resourers continued dia. had led to formation of a stockpile at the 

g . > tMle property port of Buchanan, and with lower iron ore. 
northwest of Monrovia. This was the only . 1, . . . ae ees prices LJV’s income had decreased to less 
ongoing hard-rock investigation in Liberia. than operating cost. After ti b 
Three other operations were reported to be ‘ Or rating ° tati mee dn & 
conducting small-scale exploration and pro. {W°CD Tanges representatives ane mem: 
duction on alluvial concessions, and there bers of the Liberian Government, it appear- 

were numerous independent claims opera- ed that the reports of bankruptcy resulted 
tors working on various gold-bearing from a misunderstanding, although it was 

streams. acknowledged that LJV was having finan- 
Iron Ore.—The year began inauspicious- cial difficulty. Several short-term alterna- 

ly for the iron and steel industry in general, tive solutions were proposed by LJV man- 
as iron ore prices slumped yet again early in agement, and counterproposals were ten- 

the year, and there were reports of steel dered by the Liberian Government. A tech- 
mill closures in Europe. The increased use nical committee was formed to consider the 

of very large combination carriers (ships of alternatives and to report findings at LJV’s 
more than 150,000 deadweight tons) and midyear board meeting. There were two 
ultralarge combination carriers (ships of alternatives. The first was increasing out- 
more than 300,000 deadweight tons) seem- put to capacity for the remainder of 1987 
ed to give a market edge to Australian and and suspending mining operations in 1988 
Brazilian iron ore producers.2 In March, while supplying customers with stockpiled 
there were media reports of attempts by material. The second was cutting produc- 
Granges International Mining AB (Sweden), tion to 4 million tons per year through 1989, 
the manager of LJV, to declare in conjunction with implementing further
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cost-saving measures and some work force ties. As was the case with the Mifergui- 
reductions. The latter option was chosen Nimba scheme, financing was the stum- | 

because it affected fewer jobs, and produc- _ bling block of the project, with development 

tion was curtailed for the remainder of costs estimated to be about $150 million. | 
1987. | a BMC had a much more stable year owing 

: Meanwhile, several rounds of meetings to a fixed market for its iron ore. BMC was 

and negotiations between committed and owned by a steelwork consortium of compa- | 

potential investors in the prospective nies in the Federal Republic of Germany © 

Mifergui-Nimba iron ore project were held and Italy, represented by purchasing agents | 
- during the year. The Governments of Guin- Rohstoffhandel GmbH and Societa Finan- 

ea, Liberia, and Nigeria; LJV; and the ziaria Siderurgica S.p.A., respectively. 

: Bureau de Recherches Géologiques et Min- These Western European firms had long- | 
iéres (BRGM) of France were principal in- term contracts for BMC iron ore and provid- 
vestors in the prcject and were trying to get ed the market for all of BMC’s output in 

the balance of the funding from sources 1987. © | . . 
such as the World Bank, the Intemational _ In November, it was announced that the 
Finance Corporation, the European Invest- European Economic Community gave Libe- 
ment Bank, and Caisse Centrale de Cooper- ria $50 million for the purchase of new | 

| ation Economique of France. The major equipment to be used in the development of 
obstacle to implementation of the joint ven- @ new ore body by the BMC. This aid was — 
ture was that few European steel mills part of a $110 million modernization pro- 
would commit to long-term contracts for the 8am, instigated by the Liberian Govern- 
ore. The reasons for this reluctance were ment, which would allow BMC to continue 
rooted in the depressed state of the steel operations into the early part of the 21st 

market and the ability of Australian and century. oo | | 
Brazilian producers to supply bulk loads of __ There was no change in the status of the 4 
iron ore at competitive prices. National Iron Ore Co. (NIOC) mine, which - 

As a result of negotiations held during an closed in 1985, despite Liberian media re- 
| April LJV board meeting, LJV and Société Ports of negotiations for a reopening of the 

de Coopération Miniére et Industrielle (So- Mune in Grand Cape Mount County. About 
comin), a subsidiary of BRGM, were com- 150,000 tons of NIOC iron ore stockpiled at 

| missioned to prepare a new feasibility Monrovia remained in financial and legal 

study; the results provided at LJV’s June limbo. ; . 
board meeting recommended an output of Scrap.—Third World Shipbreaking Inc., 

| 12 million tons of ore beginning in 1990, Which started operations in Liberia in 1986, 
with 10 million tons of ore from Guinea and @nnounced plans for construction of an : 
2 million tons of upgraded ore from Toka- 18,000-ton-per-year steel-rolling mill. Pre- 

| deh in Liberia. The capital cost was still liminary production was scheduled to begin 
estimated to be about $300 million. Since 2 mid-1987 using stockpiled scrap. 
LJV’s currently exploited ore bodies were | 
expected to be worked out by 1990, and MINERAL FUELS 
construction work to get the Mifergui- Amoco Liberian Oil, which had been ex- 

Nimba project ready for production would ploring for oil off the coast of Liberia, 
take 2 years, it was considered imperative withdrew its operations in December 1986 
to begin work on Mifergui-Nimba by year- after drilling four unsuccessful wells. 
end to avoid a break in service to LJV’s — Following the cancellation of an agree- 
customers. — ment made in 1986 between the Govern- 

Another possibility, which had long ment of Liberia and two United States- 
been considered as an alternative to the based consortia for the privatization of the 
Mifergui-Nimba project, was the use of ‘ Liberian Petroleum Refining Co. (LPRO), it 
BMC processing facilities for the upgrading was announced in September 1987 that 
of LJV’s Western Reserve area ore. The Linkoil International of Dallas, Texas, 
Western Reserve included ore bodies at would take over the LPRC. Linkoil was 
Mount Gangra, Mount Tokadeh, and Mount chosen from a group of approximately 20 
Yuelliton, west and south of current LJV interested investors and was slated to as- 

operations at Yakepa, which were esti- sume responsibility for the rehabilitation of 
mated to contain over 500 million tons of the LPRC refinery at Monrovia, which clos- 
iron ore with an average grade of slightly ed in 1983 because of cost overruns. 
over 50% Fe. Infrastructure necessary to —-——— 
implement the project would include a 112- 1Physical scientist, Division of International Minerals. 
kilometer rail link between the existing “Metal Bulletin Monthly (London). No. 194, Feb. 1987, 

LJV railroad and BMC’s processing facili- poo
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By Thomas O. Glover! | 

Libya’s economic situation continued its sures during 1987. 

downward trend during the year. Crude oil Libya responded to losses in foreign ex- 

production, accounting for most of Libya’s change, owing to slumping oil revenues, by 

foreign exchange, fell by over 5% from that attempting to increase productivity in the 

of 1986. Crude oil sales and prices also fell agricultural and cement industries. Al- 

during 1987. The United States continued though the agricultural industry remained 

trade, financial, and other sanctions against sluggish, cement production rose by 30% 

the country. more than that produced in 1986. The value 

Libya dropped from second to third place of cement also increased during the year. 

among African oil producers. Nigeria con- The great manmade river (GMR) project, 

tinued to be the top oil producer with a 600-kilometer twin pipeline extending 

Algeria moving up to second place. Libya from artesian fresh water wells in the 

| had reserves of 21 billion barrels by year- southwestern desert to northern Libyan 

end, most of which were high-quality light agricultural centers near Tripoli, contin- 

crudes. At present rates of production, re- ued to progress. Work started on the 15- 

serves were in excess of 50 years. megawatt Sarir power station, an integral | 

Owing to declining oil production and part of phase 1 of the GMR project. The 

prices, Libya’s gross domestic product (GDP) power station project, valued at $59.5 mil- 

was estimated at $17.9 billion? compared _ lion, was awarded to Japan’s C. Itoh & Co. 

with $18.6 billion in 1986. Oil accounted for Ltd. in 1986; however, the project could not 

| approximately 50% of the GDP and 99.9% begin owing to delays in arranging a cash 

of all export earnings. Libya, in response to payment. The work was expected to be 

dwindling Government revenues from oil completed in approximately 18 months. 

exports, instituted austerity measures that Phase 2 of the GMR project, valued at 

included a restrictive budget during 1987. $1,800 million, was put off until 1988. An- 

The country allocated $453.4 million for other water project, slated to commence in 

development. This amount was 15% less 1987, at a cost of $63.3 million, was building 

than in 1986, and consequently, some infra- a desalination plant at Al-Marj. At yearend, 

structural projects suffered. Imports were the project had not commenced owing to the 

further curbed by 2.8% from 1986 imports. financial constraints. Payment was to be 

The devaluation of the Libyan dinar in made in oil. 

March 1986 led to further inflationary pres- 

PRODUCTION AND TRADE 

Libya’s principal sources of foreign ex- Libya’s crude oil production for the year 

change continued to be its exports of crude exceeded by approximately 5% its quota of 

oil and petrochemical products. Production 955,000 bbl/d set by the Organization of 

of crude oil was 1,007,000 barrels per day Petroleum Exporting Countries (OPEC). 

(bbl/d), a decrease of 5.5% less than that of The quotas applicable to the various pro- 

1986. Libya required support and technolo- ducing companies were approximately as 

gies from other Western countries for its follows, in barrels per day:® 

exploration and production of crude oil. 
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Waha (formerly Oasis Oil Co. of Lib | ment was able to sell all the oil it produced 
ana (iormer asis Ul . OF Labya ; ° _. e / 

Inc.) in partnership with the Libya _ toother foreign countries. 
National Oil Co, LNOC)- — COD 335,000 Libya continued to barter its oil for much- 

xplioration . 5 * ‘Umm al-Jawat, (LNOC for crudes ___ needed goods and services. Turkey agreed to 
from the Akmna and Sarir Fields) — 300,000 accept up to 5 million tons of crude oil 

| Azionda General Ga ana Petrol S.p.A. 110,000 during the year to settle overdue construc- | 
Zueitina (formerly. Occidental Petrole- | 90,000 tion bills, and in exchange for Libya’s fu- 
go ook (ormerly Esso Sirte , ture purchases of iron and diesel oil. Libya _ 
Oil Co.) with LNOC rowiiesuay 60,000 and Malta were also involved with bar- 

Verba Cormerly Mobil Oil Libya Ltd.) — 50,000 tering of goods and oil. Under the barter, _ 
Wintershall -———-—~---_----~- | 8,000 Libya exported crude oil to Malta worth $60 
Aquitaine Group——------------ 2,000 million. Under another barter ugreement 

Total $e 955,000 worth $60 million, Uganda would receive | 
| . cement, fertilizer, gypsum, and oil from In 1987, the United States renewed the [inva for Uganda’ od | trade boveott inst Libya that originated ibya for Uganda’ss agricultural products. 
rade Ee co i od aby od ha Jumaeen 7 The oil from Libya would amount to 75% of | 

19 $6. The o ier or tu, eb ved wall dice ; Uganda’s oil imports. Libya was scheduled _ 
- the or evitie "be y pann th a u ited to supply Sudan with 600,000 tons of crude 

States o: U S. ‘ati Ie are q Lib “Th oil during the year. Libya was scheduled to | 
| ; ont of the t ad bor s Ht Liv a. 7 ne barter oil to Sweden’s Armerad Betong 

impac , ne to th y te on ite, a live Vagforbattringar AB to service a debt from 
foreion owing f Gel 3 nsive a ts iv several construction projects carried out in 
roreign d sunoli 0 3 le een , tries Libya. Under this agreement, Libya was | 
wes, and supplies. Vecause other countries scheduled to deliver $9 million worth of oil 
did not join the United States on the trade to Sweden by the end of th 

, . . ae : y the end of the year. | ; 
boycott of Libyan oil, the Libyan Govern- | | 

| . Table 1.—Libya: Estimated production of mineral commodities? 

Commodity? 1988  . 1984 1985 1986P 1987” 

Cement, hydraulic____ thousand metric tons__ 5,000 6,000 6,500 32.077 32,700 | 
~ Gas, natural: é 

Gross__________-_- million cubic feet__ 258,000. 295,000  —«-292,000 292,000: 292,000 
Marketed* _______.__________do____ 150,000 150,000 150,000 150,000 ——- 150,000 

Gypsum _________ — thousand metric tons__. 180 180 180 180 180 
Iron and steel: Steel, crude____ ___ metric tons_ _ 10,000 10,000 10,000 10,000 10,000 
Lime ____..______ thousand metric tons. — 260 260 260- 260 260 
Nitrogen: N content of ammonia ____——do____ 445 494 411 411 4ll 
Petroleum: 

Crude ______ thousand 42-gallon barrels__ ™ 404,785 405,515 392,375 389,090 367,555 

Refinery products: 
Naphtha____._____________do____ 4,000 4,000 6,000 6,000 - 6,000 
Gasoline __._-_____________do____ 5,000 5,000 = —>—_7,000 7,000 7,000 
Kerosene and jet fuel _________do____ 7,000 7,000 11,000 11,000 11,000 
Distillate fuel oil ___________do____ 10,000 10,000 15,000 15,000 15,000 
Residual fuel oil ___________do____ 10,000 10,000 15,000 15,000 15,000 

~ Other_-_-_ do 600 600 1,000 1,000 1,000 
Refinery fuel and losses _______do____ 900 900 2,000 2,000 2,000 

Total _--____________do____ 37,500 37,500 57,000 57,000 57,000 | 
Salt___.____._._-_ thousand metric tons__ 12 . 12 12 12 12 
Sulfur, byproduct of petroleum and natural gas 

do____ 14 14 14 14 14 
eee 

PPreliminary. "Revised. 
1Table includes data available through May 25, 1988. 
2In addition to the commodities listed, a variety of construction materials (sand and gravel, crushed stone, brick, and 

tile) is produced, but available information is inadequate to make reliable estimates of output levels. Natural gas liquids 
are also produced but are blended with crude petroleum and are reported as part of that total. 

3Reported figure. 
*Excludes gas reinjected into reservoirs.
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| Be COMMODITY REVIEW SO 

> METALS — the mine. The project was to be partly 
: op a financed through an oil barter arrange- 

Aluminum.—The Zuwarah aluminum went. | 

metal plant construction near Tripoli, initi- — Limestone.—A $38.2 million contract to 
ated in mid-1989, remained on hold for the develop the Sedada dolomitic limestone 
second consecutive year owing to Libya's quarry in Libya was awarded to Turkey's 
pooreconomic condition, = _ Sezai Turkes-Feyzi Akkaya. The company 
Iron and Steel.—The Misurata iron and was scheduled to develop the on-site facili- 

_ steel plant, the largest single industrial ties. The 2.7-acre site was scheduled to 
enterprise in Libya, failed to startup during produce 705 tons of dolomitic limestone per 
1987 as planned. The plant's phase-l start- day after the 20-month contract was com- | 
up was awaiting Government approval of pleted. The raw dolomitic limestone was 
the operating budget. The $6 billion com- scheduled to be utilized by the Misurata 

| - plex was expected to commence operations iron and steel complex. The method of : 
in 1988, which makes it several years be- payment for the $38.2 million project called 

: hind schedule. The plant, scheduled to em- for neither oil barter nor deferred payment. 
ploy more than 5,000 people, was expected [ 
to be one of the largest in the Arab world. __ | MINERAL FUELS | 

The Misurata iron and steel plant, 130 | 

miles cst of Tripoli cover an aren of NSS ti and Tuttoy on sid . miles when both phases of : ) 

| oat tetion are completed. Phase 1, await- Up a liquid natural gas. (LNG) plant as a - 

ing startup in ee occupies only rs square ead Tanke ovine nives qty sehan e ioint | 

i al rea and has a ’ ) : 
Jesiened ie ta capacity of 1 324,000 tons company to build a natural gas pipeline | 
of liquid steel. When phase 2 is completed, among the three countries. It was reported 

the annual capacity of the entire plant wil Also an Me ral pes or ye fo import 

be 324,00 ton The pant yas desgned io NECRD tren iby was nde 
| oxide pellets or 60% pellets and 40% lump ed to purchase 3.0 to 3.6 billion cubic meters 

ore, which could be furnished by Brazil or the year of jeer a eae Because of | 

Sweden. Libyan natural eel was to be used Spain’s ‘Bnagas was unwilling to renew 
to reduce the imported pellets. - Libya’s LNG contract that expires in 1992. 

INDUSTRIAL MINERALS ' Libya’s LNG supplies to Spain may be 
replaced by Soviet supplies of 1.0 to 1.5 

Cement.—Libyan cement production in- _)illion cubic meters of LNG annually for 20 
creased 30% more than 1986 production to years. 
2.7 million tons. The value increased by Petroleum.—£xploration.—An agree- 
46% to $139 million. Studies have been ment to set up a joint geophysical and oil 
completed on using natural gas rather than exploration program between Libya and 
fuel oil to heat kilns and on computerizing Algeria was signed by both parties on No- 
operations. Studies are also under way on vember 11, 1987. The agreement also called 
the construe of a plant ° Produce ce ed “gerian nae Noor ninye. The 
ment bags. Plans are being formula ibya Nation il Co. as discover- 

standardize cement prices in Libya. Libyan ed oil in the offshore area near the Province 
cement was used in the production of pre- of Benghazi for the first time. Further 

stressed cement pipe for the GMR project. exploration was planned for the near fu- 
The pipe was manufactured at al Brega and ture. LNOC has sunk 45 exploratory wells 
Sarir. | offshore with several oil and gas discoveries. 
Gypsum.—A five-member Scandinavian The most important of the discoveries was 

consortium planned to revive a gypsum the Bouri Field, scheduled to come on- 

project in Libya this year. The $50 million stream in May 1988 at a preproduction cost 

extraction and processing scheme had been of $2 billion. To keep within its quota, which 

delayed by security concerns in Libya. The was set by OPEC, the Bouri Field was set to 

project called for setting up a gypsum mine maximize output at 50,000 bbl/d over the 

and processing plant near Tripoli. Annual next 2 to 3 years. 

production of 300,000 tons was planned for Production.—The African Petroleum Pro-



558 MINERALS YEARBOOK, 1987 | 

ducers’ Association (APPA) was formed in The refinery commenced operation as a 
January 1987 by eight African oil exporting 120,000-barrel-per-day unit in 1977, and it 
countries: Algeria, Angola, Benin, Camer- has added an additional capacity of 60,000 
oon, Congo, Gabon, Libya, and Nigeria. bbl/d. Crude supplies were piped from the 
Algeria, Gabon, Libya and Nigeria also onshore El Hamma and Emgayet Fields. 

| belonged to OPEC. Nigeria, the major pro- The refinery was also close to the offshore _ 
ducer in APPA, was responsible for forming Bouri Field, which was being developed. 
the association. Libya was the third-ranked . Petrochemicals.—Petrochemical exports 
producer of APPA, producing 1,007,000 from Libya to 22 countries increased by 6% 
bbl/d in 1987. Only Nigeria and Algeria in 1987 to 2.4 million tons. New petrochemi- 
produced more oil than Libya. APPA repre- cal customers in 1987 were Colombia, Hong 
sents about 80% of the total African oil Kong, Peru, and the Philippines. European 
production. Libya resumed supplying sub- traders took the first cargoes of ethylene 
stantial volumes of crude oil to the Soviet from the new Ras Lanuf. petrochemicals 

Union after more than a year of disruption. complex. The first phase of the complex was _ 
The deliveries resumed in October 1987, commissioned in April 1987. The new plant — 
averaging 80,000 to 100,000 bbl/d. Libya’s had a rated capacity of 330,000 tons per 
gil revenues for 1987 were estimated to be year. The second phase of the petrochemical 
$5.6 billion, up approximately 17% from complex, put out for bids in 1987, contem- | 
that of 1986. Libya supplied 15% of Italy’s Plates the production of benzene, butadiene, 
oil needs during the year. methyl tertiary butyl ether, polyethylene, — : 

Refining.—Libya’s three oil refineries 21d polypropylene. No capacities have been 
had a throughput crude oil capacity of disclosed. Libya was looking to Europe for 
329,400 bbl/d, with catalytic cracking ac- technology to run the new proposed second 
counting for 14,600 bbl/d. Exports of refin- Phase. The cost of the proposed second 
ery products to the European Economic phase was $300 to $400 million. By yearend, 
Community increased during the year com- 15 international contractors were prequali- 

pared with exports in 1986. Libya requested fied. | - | 
bids from various countries for design, pro —_——_......_. 
curement, and construction supervision of a paical scientist, Division of International Minerals. 
the Azzawiya oil refinery renovation. Sever- Libyan _dinare ' ab ) to U.S. dollars at the rate of 
al companies returned offers; however, by SM adla | eee a, | 

yearend, no action had been taken by Libya. No 1) Febrié. is Survey (Nicosia, Cyprus). V. 30,



The Mi t e Mineral Industry of 
Madagascar 

By Kevin Connor! 

Commercial mineral production on the. Madagascar to further study the feasibility 
island nation remained, in order of impor- of a ferrochrome plant at Moramanga near 
tance, graphite, chromite, semiprecious the Andriamena chromite deposits and 
stones, and mica. Other major mineral com- nearby Andekaleka hydroelectric dam. The 
modities produced, for local consumption, estimated funding level of the grant was 
were cement and refined petroleum prod- $400,000. Although the USTDP expressed 
ucts. The mineral industry continued to continued interest in a proposal for plati- 
produce small tonnages of a variety of num exploration, originally presented in 
industrial minerals for domestic consump- 1986 to the USTDP by Madagascar’s Office 
tion. Kraomita Malagasy, a Government Militaire National pour les Industries 
parastatal, remained the only chromite pro- Strategiques (OMNIS), no agreement for 

| ducer on the island in 1987, with its sole funding the project had been reached by 
operation at Andriamena. The state agency yearend. The platinum proposal would ‘in- 
continued to suffer from severe technical volve exploration in the Andriamena area 
and financial problems. QIT-Fer et Titane where the country’s chromite mines were 
Inc. (QIT) of Montreal, Quebec, Canada, located. Interest in this project was also 

which signed a joint-venture agreement expressed by the French agency, Bureau 
with the Government of Madagascar in de Recherches Géologiques et Miniéres 
early 1986, was continuing throughout the (BRGM). OMNIS was hopeful of eventually 
year with its project for the development of forming a joint venture with a private firm 
titanium-bearing sands along the island’s to develop any commercial platinum depos- 
southeast coastline. The Government of its discovered. 
Madagascar spent approximately 17% of its French and U.S.S.R. funding and techni- 
public investment budget on the minerals cal assistance in the search for precious 
sector in 1987. The Government’s plans for metals continued, as did financial assist- 
1988 were to double this proportion. ance from the International Development 
Government Policies and Programs.— Agency of the World Bank, for evaluating 

The U.S. Trade and Development Program the development potential of the Tsimiroro 
(USTDP) in March awarded a grant to tar sands. 

559



560 MINERALS YEARBOOK, 1987 

PRODUCTION AND TRADE | 

Madagascar’s chromite production in- was estimated to be more than the mica 
creased by more than 20% compared with trade, which was reported to be about 
1986 levels. However, it was still only ap- $300,000 for the year. Madagascar contin- 

_ proximately one-half of the chromite ore ued to export small quantities of scrap 
produced annually by Kraomita Malagasy metal, salt, abrasives, and cement. Also, as 
in the 1970’s. Exports of chromite ore and in previous years, small quantities of by- 
concentrate were steady, approximately products from the country’s sole petroleum 
matching production levels. A total of refinery at Tamatave were exported to | 
96,227 tons of chromite concentrates was neighboring islands. Export receipts from 
sold at an approximate value of $4 million.2, mineral commodities produced continued to 
Graphite production and exports were represent less than 1% of the country’s 
steady, with export receipts estimated at gross domestic product and less than 5% of 
$5.5 million. The total value of exports for all export receipts. | 
the ornamental and semiprecious stones. oo 

Table 1.—Madagascar: Production of mineral commodities’ | 
. | - (Metric tons unless otherwise specified) _ - / | 

| Commodity? — 1983 1984 1985 1986” 1987° 

Bastnasite® ________________ kilograms. _ 25,000 25,000 - 9,000 10,000. 10,000 
Beryllium: Beryl in quartz, concentrates, 
industrial and ornamental ______.____-- 121 7 46 ~:~: 50 . &50 50 

Chromium: Chromite concentrate, gross weight _ _ 45,729 | 59,765 127,415 82,910 3106,600 
Gold, mine output, Au content®___ troy ounces. _ 110 130 130 130 130 

INDUSTRIAL MINERALS : . : | 
Abrasives, natural, (industrial only)*® a : 

: . kilograms__ 7,000 10,000 — 10,000 10,000 10,000 
Cement, hydraulic® _______________---- 35,000 35,000 35,000 —»«-35,000 35,000 
Clays, kaolin®._______________-..--_° 2,500 2,500 36,367  _—-6,000 81 427 
Feldspar® _________________ kilograms__ 1,800 1,800 85.195  —s>-_ 5,000 5,000 
Gem stones: SO os 

Amazonite _______________-_do____ 8,910 —- 6,162 5,519 °5,500 33,783 
Amethyst: . 

| Gem_________________~__do___- 15 10 11 ®10 841 
Geodes ____________-____do____ 4,300 4,300 8,550 #9,000 9,000 

Citrine_____________-_-----do____ 12 46 872 400 86 
Cordierite___________-_.__--~-do___~_ 27 10 762 ©2300 3387 
Garnet______________--_---do____ 1,196 2,603 1,201 ©1500 1,500 
Tourmaline______________.~—-do___~~_ 7 2 2 2 2 

Graphite, all grades____________-------- 13,557 13,973 13,971 16,187 *13,169 

Mica, phlogopite: . 
Block. _____~-_.-.-____~------_- 28 26 25 ©100 825 
Scrap.______________-~--------_-- 619 623 _ 500 ©1,300 3300 
Splittings and sheet __________--_---~- 12 71 64 ©194 377 

Total _._________._-_--------- 719 720 589  —s_1,594 $402 
Ornamental stones: 

Agate ________________~ kilograms _ 8,450 9,300 8,042 £8,000 314,034 
Apatite _._________________do____ 3 3,500 3,500 ©3500 $1,948 
Aragonite___________________---- 1,226 809 991 £1,000 $500 
Calcite____________________----- 600 1,584 1,160 £1,000 82.934 
Celestine _______________ kilograms _ 29,644 30,000 29,974 £30,000 34,365 
Jasper ____________________do___- 17,000 16,425 16,300 £16,000 319,730 
Labradorite.________________do___- 7,847 2,740 14,821 ©15,000 324,320 
Other gem and ornamental®____________ 125 150 200 250 250 

Crystal ______________ kilograms__ 5,283 32,467 32,500 ©32,500 32,500 
Geodes _________________do.___ 3,000 2,970 3,000 £3,000 3,000 
Hemotoid _______________do____ 1,885 14,964 15,000 ©15,000 36,825 
Other ornamental __________do____ 1,200 6,397 6,500 £6,500 84,925 
Rose quartz ______________do____ 247,943 139,645 10,500 £50,000 377,980 
Smelting. _§__-_________do____ 771,000 1,058,000 + —-1,334,000 1,000,000 + —- 1,000,000 

Tourmaline_________________do____ 5,231 26,558 1,100 ©1000 3276 
Quartz, piezoelectric _____________do___-_ 51 145 150 ©150 150 

See footnotes at end of table.
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Table 1.—Madagascar: Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

TT Set SRS 

Commodity? 1983 1984 1985 1986? 1987¢ 
a 

INDUSTRIAL MINERALS —Continued . 

Salt, marine®..§_-____________----__-_ 30,000 30,000 30,000 80,000 30,000 
tone: —— 

Calcite, industrial® _._____._..____~- 2,000 2,000 2,000 2,000 2,000 
Dimension, marble, other®_____________ 2,000 2,500 3,000 8,000 3,000 
Marble, cipoline ____---_------~---- 100 113 — 85 “110 35 

MINERAL FUELS AND RELATED MATERIALS — 
Petroleum refinery products: OO 

Distillate fuel oil 
; - thousand 42-gallon barrels_ - 734 129 598 “600 600 

Gasoline. _~§__.-___.__.--_do___. 242 87 454 450 450 
Kerosene and jet fuel __._._____-do__~- 175 49 304 300 300 
Other _____________.____~-do___-_ 13 2 30 ©30 30 
Residual fuel oil _. __.__._...____—do__~_~- 1,026 142 729 ©730 730 

Total _.________________do.__- 2,190 409 2,115 ©2110 2,110 
rn A 

°Estimated. Preliminary. ‘Revised. | 
1Table includes data available through June 29, 1988. . 
2In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 

sand and gravel, and stone) presumably are produced, but output is not reported, and available information is inadequate 
to make reliable estimates of output levels. 

SReported figure. ; | . 

| Table 2.—Madagascar: Apparent exports of mineral commodities' 

. (Metric tons unless otherwise specified) 

ene 
Destinations, 1985 

Commodit: 1984 1985 : | mmodity | United Other (principal) 

Chromium: 
Ore and concentrate ___ ______—-- 26,824 27,277 — China 13,793; Italy 5,549; Belgium- 

Luxembourg 5,498. 
Oxides and hydroxides _________ _- 2 _- All to Mauritius. 

Copper: Metal including alloys: 
rap____~—~--___~~---__-~- _- 13 10 NA. 

Unwrought ______________-- -- 272 _- All to Belgium-Luxembourg. 
Semimanufactures 

value, thousands_ — $13 $2 _- All for ship stores. 
Iron and steel: Metal: 

Steel, primary forms. _— _— —_do_ —__ _— $1 $1 
Semimanufactures: 

Bars, rods, angles, shapes, sections 1 1 _— All for ship stores. 
Universals, plates, sheets _ —_ _ —_ 189 126 7 Belgium-Luxembourg 8; ship stores 

Hoop and strip. —___.------ _- 14 _- West Germany 1; ship stores 13. 
Wire______~_____~----- -_- 1 _. All for ship stores. 
Tubes, pipes, fittings 

value, thousands. — $1 $2 __ Belgium-Luxembourg $1; ship stores 

Lead: Metal including alloys, scrap _ — __ —_ 10 10 
Tungsten: Metal including alloys, all 

forms _____—~____-_--~----- (7) 2 _. All for ship stores. 
Zinc: Metal including alloys, semi- 

manufactures _. value, thousands_ _ $1 $1,594 _— Belgium-Luxembourg $25; ship stores 
1,569. 

Other: Ores and concentrates _______ _- 76,211 _- Al to Japan. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice 

etc ______ _ value, thousands_ _ $8 -- 
Artificial: Corundum —_——_____- 2 -- 
Grinding and polishing wheels and 

Ce stones ___~—~— value, thousands. — $1 — 
ment____ ~~~ _- 13 —_ i i Clays, crude _________~~_~~~_ 22 Be is All to United Kingdom. 

Graphite, natural ______________ 13,180 16,060 3,184 United Kingdom 6,530; West Ger- 
. many 2,940. 

Lime ____~_~~~_~__~~__ 127 26 _- United Kingdom 13; France 5. 

See footnotes at end of table.
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Table 2.—Madagascar: Apparent exports of mineral commodities: —Continued . 
(Metric tons unless otherwise specified) 

Commodit: 1984 1985 “United 4... . . . 
mm - y } United Other (principal) 

INDUSTRIAL MINERALS —Continued | 

Mica: a | 
Crude including splittings and waste _ 523 471 61 Belgium-Luxembourg 375; France 26. 
Worked including agglomerated 

splittings ~-____ ~~ _______ 2 1 _— All to West Germany. 
Precious and semiprecious stones other 

than diamond, natural 
value, thousands_ _ — $643 $1,002 $363 West Germany $267; Japan $141. 

Salt and brine__ ~~ _-____________ 8,612 11,216 _— France 4,861; Reunion 412; ship 
stores 5,644. 

Sodium compounds, n.e.s.: Carbonate, a . 
manufactured _______________ 52 4 _- All to Mauritius. 

Stone, sand and gravel: 
Dimension stone: Crude and partly : 
worked ___________ _- 9 _— All to West Germany. 

Quartz and quartzite.__._______ — 523 _- West Germany 396; Mauritius 127. 
Sand other than metal-bearing ____ 1,348 110 _— All for-ship stores. 

Sulfur: Sulfuric acid ~~~. -_____ 49 17 ~~ United Kingdom 12; Italy 2. 
Other: Crude ____-____~_~________ 385 _— . 

MINERAL FUELS AND RELATED 
MATERIALS 

Coal: Anthracite __.____________ 69,689 _— 
Petroleum refinery products: - 

Gasoline, motor_ _42-gallon barrels_ _ 9,444 5,542 -— Mainly for ship stores. 
Kerosene and jet fuel _____do____ 11,160 11,749 -- Do. 
Distillate fuel oi] _._._.___.do____ 49,721 71,004 _- Do. 
Lubricants____._______do____ 728 213,423 _- Do. 
Residual fuel oil] _._______do____ 35,385 81,265 __ Do. 

1Table prepared by Virginia A. Woodson. . 
?Unreported quantity valued at $5,000. 

Table 3.—Madagascar: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 

Sources, 1985 

Commodit 1984 1985 “Inted ss  ”».. 
y Ghited Other (principal) 

et err 

METALS 

Alkali and alkaline-earth metals _ . 
value, thousands_ _ $4 _- 

Aluminum: 
Ore and concentrate__ $$$. _____ 197 a 
Oxides and hydroxides ________~- 10 9 _- All from France. 
Metal including alloys: 

Scrap _______~__~________ 34 9 _— All from Comoros. 
Semimanufactures _________ 187 311 (7) France 269; Hong Kong 28. 

Chromium: Oxides and hydroxides _ — — — 5 24 24 
Copper: Metal including alloys, semi- 

manufactures _______________ 66 54 (3) France 37; China 11. 
Iron and steel: Metal: 
Scrap_____~___~__________ 7 __ 
Pig iron, cast iron, related mate- 

rials ~~~ _- 110 _ United Kingdom 107. 
Ferroalloys: Ferromanganese _ __ __ 60 95 —~— West Germany 75; France 20. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions __-______ 7,610 4,754 18 France 3,400; Belgium-Luxembourg 

756. 
Universals, plates, sheets __ _ _ _ 11,966 9,952 23 France 8,983; Japan 287. 
Hoop and strip____________ 163 81 _— France 76. 
Rails and accessories________ 403 2 __ Mainly from U.S.S.R. 
Wire.____~______ 2,276 2,014 1 France 1,672; Mauritius 309. 

Lead Tubes, pipes, fittings ________ 5,434 970 74 France 651; Italy 143. 

Oxides _-________-__ 12 10 __ France 9. 
Metal including alloys: 

Scrap __-_____~__________ _- 2 _- All from France. 
Unwrought__~_§__~_~______ 230 257 -- Do. 
Semimanufactures _________ 5 6 _- Do. 

Magnesium: Metal including alloys, 
semimanufactures 

value, thousands_ _ $2 _- 

See footnotes at end of table.
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Table 3.—Madagascar: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

: Sources, 1985 

Commodit . 1984 . 1985 . 
y United Other (principal) 

METALS —Continued 

Manganese: . 
Ore and concentrate, metallurgical- . 
grade-_________ ~~ -- 2 -- All from Hong Kong. 

Oxides _________~~_~~-__-_ 76 90 _. All from West Germany. 
Mercury ____.~— — value, thousands_ _ $1 $7 $1 France $5. 
Molybdenum: Metal including alloys all 

forms _~__~__-~__~~___ ~~ 1 -— 
Nickel: Metal including alloys, semi- : 

manufactures __ value, thousands_ _ $1 $6 ._. Mainly from France. 
Platinum-group metals: Metals including . 
alloys, unwrought and partly wrought 

do____ $1 $1 _— All from France. ; 
Silver: Metal including alloys, unwrought 

and partly wrought _____——do___— $5 $1 NA =§ NA. 
Tin: Metal including alloys, semimanu- 

factures ___~§_~§__§____________ 4 1 -~- Mainly from France. . 
Titanium: Oxides. —_§___§_§________ _- 3 -_- Mainly from West Germany. 
Tungsten: Metal including alloys, all , 

forms _____~__~_~_____---~_-__ 3 . _- 
Zinc: . . 

Ore and concentrate _________~ _— 445 -— All from China. 
Metal including alloys, . 
semimanufactures___._______— 98 25 _— All from France. oe 

Other: 
Oxides and hydroxides ________— 292 : 130 -- Do. 
Base metals including alloys, all 

forms ___~~~~_~___________ 9 - 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: : oo ; 
Natural: Corundum, emery, pumice, 

etc ______~— value, thousands_ _ $10 $27 _. West Germany 26. 
Artificial: Corundum __________ (4) 88 _—  Allfrom France. _ 
Dust and powder of precious and semi- . 

precious stones including diamond 
value, thousands_ — _— . $4 — Do. 

Grinding and polishing wheels and 
stones __________________ 58 147 ‘?) North Korea 127; France 17. 

Asbestos, crude_____________-_- 70 2,099 NA _ NA. 
Barite and witherite : ; 

value, thousands_ _— $2 — 
Boron materials: . 

Crude natural borates_________ 82 75 _- Mainly from Belgium-Luxembourg. 
Oxides and acids 

value, thousands_ _ $3 __ 
Cement_______ ~~ 44,058 67,111 252 North Korea 31,310; U.S.S.R. 12,495; 

Kenya 8,717. 
Clays, crude_______ ~~ 1,071 10 __ China 8; France 1. 
Diatomite and other infusorial earth _ _ — 800 44 _- All from France. 
Feldspar, fluorspar, related materials —_ — _- 72 71 NA. 
Fertilizer materials: . . 

Crude, n.e.s ___ value, thousands_ _ _- $1 __ All from China. 
Manufactured: ; 

Ammonia________---~-~-- 15 29 _— France 27. . 
Nitrogenous __._§_§____---— 7,050 10,063 —_ United Kingdom 6,506; France 2,753. 
Phosphatic____..___---_ 2,429 4,204 -- Belgium-Luxembourg 3,000; France 

Potassic_ _________------ 5,742 2,529 700 France 1,421; Belgium-Luxembourg 

Unspecified and mixed_ _ __ ___— 10,288 4,396 _— France 3,846; Belgium-Luxembourg 

Graphite, natural _____.________ 4 _— 
Gypsum and plaster _____________ 2,002 5,491 -~— France 5,490. ‘ 
Lime __._~_§______~_~~________ 396 258 ~—  Belgium-Luxembourg 250. 
Magnesite ______._§_.__.________ 44 __ 
Mica: ° 

Crude including splittings and waste _ 2 7 _— All from France. 
Worked including agglomerated split- 
tings _________-___------ -- 1 _-— All from Japan. 

Pigments, mineral: Iron oxides and 
ydroxides, processed__ __________ — 18 -— France 17. 

Precious and semiprecious stones other 
than diamond: Natural 

value, thousands_ _ $2 $1 NA NA. 
Salt and brine ______.____do____ $36 $7 -. Netherlands $4; France $3. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured________- 813 513 200 France 247; West Germany 50. 
Sulfate, manufactured _________ 2,166 2,705 16 France 1,965; West Germany 614. 

See footnotes at end of table.
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| Se Table 3.—Madagascar: Imports of mineral commodities! —Continued 

_ .  .(Metric tons unless otherwise specified) a 

a oe . Sources, 1985. 

i 1985 : 
| Commodity . 1984 | | United | _ Other (principal) 

INDUSTRIAL MINERALS —Continued | : _ 

Stone, sand and gravel: : | 
Dimension stone: 

Crude and partly worked _____ oe 1 -- All from France. 
Worked ____-_----~~_ 9 -- . 
Gravel and crushed rock ________ 21 -- . | 
Quartz and quartzite.__________ _. 3 -- Do. 
Sand other than metal-bearing __ __ Jj 3 -- Do. 

Sulfur: . _ 
Elemental: Crude including native 
and byproduct __________~___ 36 -- 

- Sulfuric acid-____-___.__..___ 211 173 © __ France 127; Netherlands 25. _ 
Talc, steatite, soapstone, pyrophyllite __ 17 14 12 France 2. 
Other: Crude _____----______~- 462 319 -~- Mainly from West Germany. 

MINERAL FUELS AND RELATED | 

Asphalt and bitumen, natural ______ _ 26 _— . 
Carbon black __-__._-_._____-- 71 137 _— West Germany 74; Canada 60. 
Coal: Lignite including briquets _ __ _ _ _ 7,318 _— ‘ 
Coke and semicoke_ value, thousands. — . $1 _- . 
Peat including briquets and litter ___ — _ _— 4,303 NA NA. 
Petroleum: 

Crude_ thousand 42-gallon barrels_ — 718 1,443 _— U.S.S.R. 1,069; Saudi Arabia 373. 
Refinery products: 

Liquefied petroleum gas 
. do___— 31 10 -- Saudi Arabia 9. 

Gasoline, motor ____——do____ 1,226 617 _— Qatar 420; Yemen (Aden) 148. 
Mineral jelly and wax _—do___~_ 13 40 -~— China 26; West Germany 9. 
Kerosene and jet fuel_ _ _do___~_ 323 154 -- Yemen (Aden) 89; Bahrain 33. 
Disillate fuel oil ______do___ _ 682 392 9 Yemen (Aden) 244; Saudi Arabia 51; 

Bahrain 41. 
Lubricants _._____.do____ 116 53 (4) Saudi Arabia 26; Kenya 18. 
Residual fuel oil_ __ _ ___do___— 68 5 _. All from Mozambique. 

' Bitumen and other residues 
do_ _ __ 12 1 (*) Mainly from France. 

NA Not available. 
1Table prepared by Virginia A. Woodson. — 
2Unreported quantity valued at $6,000. 
3Unreported quantity valued at $4,000. . 
“Less than 1/2 unit. | / 

COMMODITY REVIEW 

METALS with its plans to mine ilmenite from the 
Fort Dauphin area and ship it to Sorel, 

Gold.—Throughout most of the year Quebec, Canada, where QIT’s smelter at 

BRGM searched for alluvial gold in the Richards Bay will process it into high-grade 
east-central rivers of Madagascar using 4 titanium. Early in the year, another large 
lightweight dredge specially designed for deposit of ilmenite was discovered on the 
shallow waters. The French agency was to company’s concession in southeastern Mad- 

explore the Amabatolampy-Andravoravo agascar. The new deposit lay beneath the 
and Ilea-Ambositra regions. The explora- already delineated 25-million-ton deposit on 
tion and feasibility work was supported which mine plans were being developed. 
through financial assistance from the Estimated mining reserves were raised to 

French Government and technical assist- 60 million tons, and planned initial mining 

ance from BRGM. Both of the areas under capacity was raised from 300,000 to 600,000 
investigation were south of Antananarivo _ tons per year of 60% TiO. concentrate. , 
and east of Antsirabe. The areas had been Early in the year, a pilot-scale plant to 
mined for gold around the turn of the 19th produce heavy-mineral concentrate began 
century, with recorded production totals as operating to provide data for design and 
high as 2,000 kilograms per year. construction. The metallurgical design 
Titanium.—QIT of Canada continued phase of the project was under way by
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yearend, and plant design was expected to fourth of the annual production from its 
begin by mid-1988. The project schedule mining operations at Ambatomitama. 
called for the mining operation to start by 
mid-1992. QIT’s Richards Bay facilities were MINERAL FUELS 
being expanded during the year to increase . . . . 
capacity to 1.4 million tons per year of slag. During 1987, several international oil 
By the mid-1990’s, most beach sand ilmenite C°™Panies abandoned exploration on Mad- 
consumed by the Richards Bay plant was 284SC@r. Poor results and the depressed 

| expected to come from Madagascar. Com- ‘ternational petroleum market were cited 
| pletion of QIT’s project.in Madagascar was 25 reasons by the companies relinquishing 

estimated to cost $500 million over a 5-year their concessions. __, 
period. A substantial natural gas deposit was 

| | discovered at yearend in the Manambolo 
INDUSTRIAL MINERALS area of west-central Madagascar. Estimated 

| reserves were expected to be about 70 bil- 
Madagascar continued to be an impor- lion cubic feet. The Canadian Government 

tant, although small, producer of graphite. discovered the gas deposit and also a heavy 
This was due to the high quality of its oil deposit at the same site as part of an 
crystalline flake product. The majority of exploration program to assist the Govern- 
production was flake in 1987, with the ment of Madagascar in its search for indige- 
remainder classified as fine flake. There nous petroleum. The natural gas deposit — 
were five producers of graphite in 1987: was the first such find in Madagascar. 
Société Miniére de la Grande Ile, Estab- The country’s sole petroleum refinery at 
lissements Gallois, Establissements R. Tamatave continued to operate at below its : | 
Izouard, Société Louys, and Establissements' rated capacity of 3.5 million barrels. The " 
Rostaing. The largest producer was Estab- refinery produced an estimated 2.75 million 
lissements Gallois, a private French oper- barrels of distillates. Fuel oil, gas oil, gaso- | 
ation which produced approximately one-line, and kerosene were the major products : 
half of the country’s graphite from the of the refinery, in that order. 
Gallois Mine at Antsirakambo. The second 9 —— HW 
largest producer was Socié+é Miniére de la —_—Physical scientist, Division of International Minerals. 

Grande Tle, a Swedish-ow:ed mining com-  yy,ynere,PPoeeryi nalues, have been converted from 
pany, which was responsibie for about one- FMG1,300=US$1.00. |
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~ The Mi t ineral Industry of 
alaysia 

By John C. Wu? 

Despite improvement in world prices of population centers along the west coast of 
crude petroleum, tin, and other mineral peninsular Malaysia. Following a down- 
commodities, total output of the mining ward trend in oil and gas exploration dur- 
industry remained essentially at the 1986 ing 1982-87, exploration .activity was ex- : 
level, owing mainly to a production cutback pected to increase in 1988, owing to stabiliz- 
in crude petroleum by the oil and gas_ ed world oil prices and better terms in the 
industry. The cutback enabled Malaysia to new production-sharing contracts offered oo 

support the Organization of Petroleum Ex- by the Malaysian Government to foreign 
porting Countries (OPEC) plan to stabilize oil companies in 1986. The Government, 
world oil prices. Mine output of the tin through Petronas, signed five new produc- _ 
industry increased only slightly, resulting tion-sharing contracts and five letters of | 
from reopening of some previously idled intent with oil companies from Japan, the | 
gravel-pumping tin mines. However, mine Republic of Korea, Taiwan, and the United 
output of gold reached a record-high level, States for exploration of oil and gas offshore 
owing to the increased market price of gold of Sabah, Sarawak, and Terengganu. . 
in 1987. | . The tin industry, still in the process of 

The mineral industry, dominated by oil recovery, reactivated about 30 tin mines, 
and gas production, remained an important mainly from the gravel-pumping sector, 
sector of the Malaysian economy. Its output because of a slight improvement in the 
continued to contribute about 11% to Ma- market price of tin. About 1,000 tin miners 
laysia’s gross domestic product (GDP) in rejoined the industry’s employment. In 
1987. Its export earnings, principally from early 1987, seven members (including Ma- 
exports of copper concentrate, crude petro- laysia) of the Association of Tin Producing | 
leum, liquefied natural gas (LNG), tin, and Countries (ATPC) agreed to control their tin 
other mineral commodities, such as bauxite exports, using a quota system, starting in 
and ilmenite concentrate, valued at $3.8 March and extending for 12 months. In 
billion,? accounted for about one-quarter of September, the ATPC’s tin-export-control 
Malaysia’s total export earnings in 1987. agreement was extended beyond 1988 to 
Malaysia remained the world’s largest tin reduce further the surplus tin stocks. The 
producer and an important producer of management of copper mining operations at 
bauxite, cement, copper, crude petroleum, the Mamut Mine in Sabah was taken over 
ilmenite, natural gas, and rare-earth miner- by the Mamut Copper Mining Sdn. Bhd., a 
als in the Far East. | new majority-Malaysian-controlled compa- 

The oil and gas industry continued to ny, from the Overseas Mineral Resources 
progress with more oil and gas production Development Sabah Bhd. (OMRDS) in 
capacity being added by Esso Production April. As a result of higher gold prices in 
Malaysia Inc. (EPMI) at the Seligi Oilfield 1987, gold output from small-scale mines in 
offshore of Terengganu. Also there was the the States of Pahang and Sarawak and gold 
launching of the second phase of the gas- recovered as a byproduct of tin dredging 
utilization project by the state-owned Petro- and gravel pumping in the States of Perak 
liam Nasional Bhd. (Petronas) to bring off- and Selangor increased substantially. 
shore natural gas to the industrial and 

567



568 | _ MINERALS YEARBOOK; 1987 | 

| _ In the mineral processing sector, the 3- estimated at. $27.7 billion ($21.7 billion in 
| year-old direct-reduced-iron (DRI) plant, 1978 constant dollars). The Malaysian econ- 

| owned and operated by Perwaja Terengga- omy was estimated to have grown 1.7%, 
nu Sdn. Bhd. (PTSB) at Telok Kalong, near compared with 2.1% (revised) in 1986. Econ- : 
Kemaman in Terengganu, was shut indefi- omic growth in 1987 was sustained princi- 
nitely in February. The closure resulted pally by a 7.5% increase in the output of the 

| from inefficient plant operations and re- manufacturing sector which contributed 
duced domestic demand for DRI: Nippon 22.2% to Malaysia’s GDP in 1987. Malay- 
Steel Corp., the designer and builder of the sia’s export earnings were estimated at 
DRI plant, paid about.$194 million to com- $16.1 billion and imports at $13.7 billion. 
pensate PTSB for not meeting certain quali- The merchandise trade surplus was about 
ty specifications of DRI produced by the $4.7 billion, compared with $3.4 billion in 
plant. Production of direct-reduced, hot- 1986. The inflation rate, as measured by 

_ briquetted iron (HBI) by Sabah Gas Indus- changes in the Consumer Price Index, rose 
| tries Malaysia Sdn. Bhd. (SGIM), on Labuan to 1.5% from 0.7% in 1986. The country’s. 

Island off Sabah, for export markets was at labor force increased to 6.3 million, with 
full capacity.To meet the growing demand about 570,000 unemployed in 1987.5 . 
for its HBI, SGIM planned to expand its A national mining policy was being draft- . 
capacity to 870,000 tons per year. Malaysia ed by the Geological Survey of Malaysia 

| brought on-stream a new 1.2-million-ton- (GSM) and the Department of Mines to | 
| | per-year cement plant at Pedang Rengasin ensure that the country’s mineral resources 

Perak in early 1987. The cement industry, are exploited in an orderly and efficient 
having an installed capacity of 7.2 million manner to meet the overall objective of 

4 tons per year, was operating at less than developing the nation. According to the 
| 50% capacity in 1987 because of a continu- Ministry of Primary Industry, the new poli- 

ing recession in the construction industry. cy would provide not only the guidelines but | 
Production of LNG in Bintulu, Sarawak, for also the incentives to attract investment for 

| export to Japan was at full capacity of 317 mineral exploration and development. High | 
| billion cubic feet. | priority was given to exploration and devel- 

According to Malaysia’s Ministry of Fi- opment of gold and associated minerals.* In 
nance, the output of the mining industry an effort to increase State revenues, Perak 

| increased only 0.1%, compared with an _ reportedly would give priority to small-scale 
increase of 7.5% (revised) in 1986. However, mining of gold in Bidor, iron ore in Hulu | 
the mining industry continued to contribute Perak, and manganese oxide in Sungai 
about 11% to Malaysia’s GDP, which was _Siput. | | 

| PRODUCTION CU | | 

The overall output of the mining industry half of 1987. During 1987, about 30 inactive 
remained at about the 1986 level. Crude tin mines resumed operations; 23 were from 
petroleum production dropped to an aver- the gravel-pumping sector and 7 were from 
age of 498,000 barrels per day (bbl/d) from the open pit mining sector. Extraction of 
503,000 bbl/d in 1986, while output of natu- rare-earth minerals, such as monazite and 
ral gas rose to 1.6 billion cubic feet per day xenotime, columbite, struverite, and zircon 
from 1.5 billion (revised) cubic feet per day from tin tailings increased during 1984-87, 
in 1986. Production of ilmenite and tin, owing to increased exports to Japan and 
stimulated by improvement in market Western European countries. Malaysian 
prices, increased moderately. Mine produc- processing plants for tin tailings reportedly 
tion of bauxite and iron ore decreased imported considerable amounts of raw ma- 
because of reduced demand from foreign terials from Australia and Thailand. 
markets. Mine production of copper and Production of cement dropped to less than 
gold increased as market prices of copper 8 million tons because of a further slow- 
and gold moved upward in the spring of down in the country’s construction industry 
1987. and reduced exports. Production of DRI for 

Despite the recent downturn in the tin- domestic consumption by PTSB in Tereng- 
mining industry, Malaysia remained the ganu was stopped in February, while pro- . 
world’s largest producer. Output of tin duction of DRI for export by SGIM on 
reached its lowest level in June 1986, when Labuan Island was at full capacity. Produc- 
the market price dropped to $5.62 per kilo- tion of crude steel remained stagnant, ow- 
gram. But the price rose to $6.75 per kilo ing to a weak domestic demand for steel 
gram in early 1987 and stabilized between products such as steel wire and bar by the 
$6.50 and $6.70 per kilogram in the second construction industry.
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oe Table 1.—Malaysia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 

Commodity? ~ 1983 1984 1985 1986 1987? 

Aluminum: Bauxite, gross weight 
thousand tons__ 502 680 492 559 482 

Antimony, mine output, Sb content (Sarawak) — __ 136 17 12 _ 129 “ 
Columbium and tantalum concentrate, gross 
weight. _._..._____-~-~-~~________- 67 45 80 215 228 
Cb content of columbium® _____________ . 10 T 12 F389 34 
Ta content of tantalum® ______________ q 8 6 15 | 16 

Copper, mine output, Cu content (Sabah) ______ 29,048 28,852 30,507 28,301 29,861 

Gold, mine output, Au content: 
Malaya _.__________.-~-_troy ounces_. . 5,792 7,041 7,115 8,839 14,5382 

Sabah ~--- eed 78,543 82,012 78,818 71,396 87,321 
Sarawak. _.—....-.-._______do____ 162 474 4,371 6,791 11,156 

Total _._--__-____________do____ 84,497 89,527 90,304 87,026 | 113,009 
Iron and steel: oo, . 

Iron ore and concentrate ___ thousand tons__ 114 194 182 208 © 161 
Steel, crude ___._..._________do___- 350 350 550 750 ©800 

Rare-earth metals: Monazite, gross weight _ _— — _ 1,051 - 4,980 5,808 5,959 ~ | 2,908 
Silver, mine output, Ag content 

Sabah ______-_~ thousand troy ounces__ 485 470 522 452 497 
Bee ~~ o-oo = -- _- _. __ == 10 

Mine output, Sn content ______________ 41,367 41,307 36,884 29,185 30,388 
Metal, smelter ___-_..-..________- 53,338 46,911 45,500 43,788 44,363 

Titanium: Ilmenite concentrate, gross weight ___ 292.712 T268,490 ™314,736° 414,941 509,202 
Tungsten, mine output, W content ____._____-_ 31 25 20 | €25 ©25 
Zirconium: Zircon concentrate, gross weight — — — _ 2,548 - T7993 11,652 12,638 - 17,828 | 

INDUSTRIAL MINERALS 

Barite __________________________. - 21,434 - 23,421 23,394. 22,506 88,935 
Cement, hydraulic_____... thousand tons__ 3,231 3,469 3,128 8,176 2,922 
Clays: Kaolin. ..........__.-.-------- 57,432 72,472 82,576 — 85,052 92,882 
Nitrogen: N content of ammonia _..._._.._-_--- | 28,800 88,900 58,400  * ©300,000 $21,300 
MINERAL FUELS AND RELATED MATERIALS | | 

Gas, natural (Sarawak): Gross 
million cubic feet_ _ 150,161 398,700 483,224 525,965 - ©584,000 

Petroleum:* 
Crude _____-— thousand 42-gallon barrels__ 139,800 163,082 - 156,950 - 183,814 181,724 

Refinery producte: : , : 
Gasoline _____._..___.__—-do___- . 7,608 8,288 (8,745. 8,808 9,400 

. Jet fuel. -§ - - -- -_ -______do___- 2,618 2,642 ©2650 €2.700 €2,900 
, Kerosene____..........--do__—- 4,079 4,623 8,461 3,876 3,900 
_ . Distillate fuel oil _.......___~do___~- 14,062 14,351 11,719 10,298 10,500 

Residual fuel oil _........--do.__. 11,254 11,585 7,543 8,298 8,100 
Other® ~---~----~-------d0___- 3,598 3,929 F 11,492 F €11,500 ©12,000 

Total ---_------------do___- 48,214 45,418 €45,610  °°45,475  °46,800 

°Estimated. Preliminary. "Revised. | 
j ‘All production is from Peninsular Malaysia (Malaya) unless otherwise specified. Table includes data available through 
une 14, . 
7In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone), 

fertilizers, and salt are produced, but output is not reported, and available information is inadequate to make reliable 
estimates of output levels. 

SByproduct from gold mines in Sarawak. 
“Includes production from Malaya, Sabah, and Sarawak. 
5Includes liquefied petroleum gas, lubricants, and naphtha. 

TRADE 

According to Malaysia’s Ministry of Fi- modities such as crude petroleum, forestry 
nance, the country’s merchandise exports products, nonfuel minerals, and rubber. 
rose to $16.1 billion from $13.7 billion (revis- Export earnings from crude petroleum 
ed) in 1986, while imports increased to $11.4 rose to $2.6 billion from $2.1 billion in 1986, 
billion from $10.3 billion (revised) in 1986. while export earnings from LNG dropped to 
As a result, Malaysia’s trade surplus im- $681 million from $734 million in 1986. 
proved to $4.7 billion from $3.4 billion in Exports of bauxite, copper concentrate, oth- 
1986. The higher export earnings resulted er nonfuel minerals, and tin were estimated 
from higher prices for major export com- at $460 million. Malaysia exported most. of
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its crude petroleum to Japan and Singa- billion, while Malaysia’s imports from the 
pore. All exports of copper concentrate went. United States were valued at $1.8 billion. 
to Japan. Tin was exported to Japan, West-. The U.S. share in Malaysia’s total value of 
ern Europe and the United States; bauxite two-way merchandise trade rose slightly to 
and other byproducts of tin, such as ilmen- 17.8% from 17.6% in 1986. Japan, Singa- 
ite concentrate and rare-earth minerals, pore, and European Economic Community | 

| were Se, to Japan. dice countries Jomained important trading part- 
. ; aysia’s merc ise exports nerso aysia. — 

to the United States were valued at $3.1 | | 

| - _ COMMODITY REVIEW | | 

| METALS | best prospects of finding viable primary and 
placer gold deposits. The areas identified by 

; Copper Because of a large accumulated Ggy in 1980 included Gua Musang, Manik 
oss Irom the Mamut copper operations in Urai, Sokor and Dabong, Sungei Pergau, 
Sabah resulting from prolonged low prices, Sungei Kelantan, and Sungei Galas. Dome 
increased interest charges on outstanding ° | . 1 da 71% State tax . tout Resources was also granted three pro- 

| the ee en Ja ane on slters vartich specting licenses bythe State of Sabah to 
Seven dapanese Copper smelters partici explore for gold, platinum, and silver in the 

enn Soars anemone P ree through areas of Umas-Umas, Balambangan Island 
apan, officially withdrew from ey: , , , 

active involvement in management of the and iaiels ie —Direct-reduced HBI pro- 
mining operations at the end of March 1987. duced entirely for export by SGIM on vp 

| To prevent the mine from closing and to , = | va 
continue receiving copper concentrate from buan Island off Sabah was at full capacity. 
the mine, the seven Japanese smelters (led maeees to a ne ity de. omc oa IM 

by Mitsubishi Metal Corp.) agreed to re- Psanned to increase its direct-reduc : 
structure the project’s $80 million debt by Prey net ven by netallings a a he 
isclaiming a $47 milli . 3 : 

ase April, aoe maori Macnee briquetting machine. SGIM was expected to 
trolled company, the Mamut Copper Mining make a decision on the expansion in 1988. 
Sdn. Bhd, was established to take over According to the company’s earlier market- 

management of the mine. Mitsubishi Metal, Seon dt od ee demand for aN S 
Nippon Mining Co. Ltd., and a few other reduc reportedly exceeded its | 
Japanese copper smelters reportedly were aaa ercan Per year capacity, The titi of a 
still holding a minority interest in the “@rect-reauc remained competitive 
project. In 1987, Japan continued to import with that of high-grade steel scrap in 1987. 
about 135,000 tons of copper concentrate, Production of DRI for the domestic mar- 
containing 32,000 tons of copper, from the ket by PTSB at the Telok Kalong industrial 
Mamut Mine. estate in Pemaman, verengganu, ceased in 

Gold.—Gold production from several February. 1he main reasons for the closure 
small-scale gold mines in the Raub area of were technical problems related to quality 
Pahang and the Bau area of western Sara- specifications of the briquetted iron pro- 
wak and as a byproduct of tin dredging and duced by the plant; reduced consumption of 
open pit operations in the States of Perak DRI by domestic steelmakers, resulting 
and Selangor reached another record high from lower prices of steel scrap; and reduc- 
owing to higher gold prices in 1987. Gold ed domestic demand for steel. According to 
recovered as a byproduct from the Mamut PTSB, the DRI-to-scrap ratio of its steel 
copper mine also increased because of in- billet plant never exceeded 60:40 compared 
creasee Sper | Proton. co NL of with Met orgy planned ot ratio. 

ptember, me urces Oo me produ earlier repo y was 
Australia signed a joint-venture agreement exported to Nippon Steel of Japan. Accord- 
with the State of Kelantan to explore for ing to industry sources, inconsistent quality 
gold in a 1,500-square-kilometer area identi- of the natural gas (which sometimes had a 
fied earlier by the GSM as offering the high content of unwanted carbon) and prob-
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lems related to the quality of ore were Malaysia Mining Corp. (MMO), the world’s 

partially attributable to inefficient oper- largest tin-mining company, began a major 

ation of the DRI plant.® restructuring program. MMC first under- 

In April, Nippon Steel, the DRI plant went massive cost-cutting. and reorganiza- | 

designer and builder, reportedly paid $194 tion by closing high-cost tin mines and 

million to compensate PTSB for failure to laying off workers. in 1986. Secondly, it 

resolve the technical problems of meeting further consolidated and diversified by di- 

the original contract specifications. Howev- vesting itself from six satellite tin-mining 

er, because of higher interest chargeson the companies and associates in 1987. Accord- 

- project’s Japanese loans, inefficient oper- ing to Malaysian press reports, this divest- 

ation of the DRI plant, and weak domestic ment was to reduce MMC’s debts, to fund 

demand for steel products by the construc- various MMC diversification programs in 

tion industry, PTSB suffered a loss of $42 diamonds and precious metals, and to re- 

million for fiscal year 1986 (ended in store company profitability. The six 

March). To reduce the high-interest costson disposed companies and MMC’s previous 

a $508 million loan from the Export-Import stakes in the companies, respectively, were | 

Bank of Japan, PTSB reportedly obtained a Aokam Tin Dredging, 42.9%; Ayer Hitaman 

new loan from a consortium of Japanese Tin Dredging, 13.9%; Kampong Lanjut Tin 

banks (led by Dai-Ichi Kangyo Bank) to Dredging, 30.0%; Kamunting Tin Dredging, 

refinance the loan. As a result of the rapid 23.8%; Tongkah Harbor Tin Dredging, 

| appreciation of the Japanese yen, the effect- 42.0%; and Tronoh Mines Malaysia, 17.5%. 

ive interest rate on the original loan bal- These, companies reportedly were either 

| looned to 18.03% from 7.75% in 1987. inactive or had low tin reserves. => 

Tin.—Production increased moderately The Sungei Lembing Mine, the largest 

as more idled mines were reactivated main- and deepest underground tin mine in Ma- 

ly in the gravel-pumping sector in the laysia (owned and operated by Pahang In- 

States of Perak and Selangor following vestments Public Ltd. Co. (PIPLC)) was to 

improvement in the price of tin. The aver- be taken over by MMC for M$1.00 (U S$0.40) 

age monthly price of tin on the Kuala free of all liabilities in May. However, 

Lumpur Tin Market (KLTM) recovered to according to Malaysian press reports, a oo 

$6.61 per kilogram in June from $5.81 per shareholder of PIPLC filed a winding-up 

kilogram in June 1986. According to Malay- petition against PIPLC in the Kuala Lum- 

sia’s Department of Mines, the number of pur High Court in March, claiming that 

operating mines increased to 225 in Septem- several former and current directors of the 

ber from 195 in September 1986. For the board were acting in their own interest and 

first 9 months, tin mine production rose that the transaction was fraudulent, oppres- 

5.7% to 23,045 tons from 21,805 tons for the sive, unfair, and unjust to a majority of the 

same period in 1986. Of the tin produced in shareholders. As a result, the takeover of 

the first 9 months, 41% was by dredging, the mine by MMC reportedly was postponed 

39% by gravel pumping, 9% by open pits, while the Government worked on a new 

and 11% by other methods. ' formula for MMC to take over the mine and 

Despite a slight improvement in tin pro- prevent closure. The mine produced 1,000 

duction, the industry was still far from full tons of tin before the October 1985 tin crisis 
recovery. It is unlikely to regain its former and produced about 450 tons of tin before 

role in the Malaysian economy in the near the mine ran out of money in 1986. To 

future because of continuing depressed tin prevent the mine from flooding, 175 mainte- 

prices, the decreasing world demand for tin, nance workers had been working without 

and increasing tin supplies from low-cost pay since September 1986. According to 

producers, especially Brazil. Export earn- industry sources, the break-even rate of tin 
ings from tin, once contributing $1 billion production was estimated at 100 tons per 
and accounting for 8% of Malaysia’sexport month with a market price of about $6.60 
earnings in the early 1980’s, have dropped per kilogram.’ In September, the Govern- 
to $258 million and contributed only 1.9% ment reportedly was also looking for a 
to Malaysia’s export earnings in 1986. Em- private company to take over the Sungei 
ployment in the tin industry has declined to Lembing Mine. 
12,000 from 39,000 in the early 1980’s, while The Government’s $27 million soft loan 
the number of operating mines decreased to program to assist the financially troubled 
about 230 from 850. | tin miners received a poor response and was 

Following the October 1985 tin crisis, available only to small-scale miners begin-
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ning in the second half of 1987. Tin miners _ residents living near.the plant for improper 
with production of more than 300,000 cubic safety measures. The ARE reopened its 
meters and capital investment of more than 4,000-ton-per-year plant in February after 

| $4 million were disqualified. According toa receiving a 1-year temporary license from 
Government official, since July 1986, 152 Malaysia’s Atomic Energy Licensing Board. 
miners applied for loans, 64 applications The ARE is 35% owned. by Mitsubishi 
were approved, and 8 applications were Chemical Industries Ltd. of J apan, with 
withdrawn later. A year after the program capital investments of $ 12 million, 40% by 
was implemented, only $1.1 million was Beh Minerals Sdn. Bhd., 20% by Pilgrim 
disbursed to seven mining companies. Management Fund Board of Malaysia, and 

According to an agreement reached by 5% by local individuals. The ARE plant was 
the seven members of ATPC in January, managed by Mitsubishi Chemical. Because 

_ the members’ annual tin exports would be of problems associated with storing radioac- 
limited to 96,000 tons over a 12-month tive materials and the production suspen- 
period (beginning in March 1986) to reduce sion, ARE reportedly lost $2.8 million dur- | 
the 75,000-ton surplus. Thus, Malaysia’s ing the 2-year period.° 
export quota was limited to 28,526 tons in | : 
1987. Following the ‘second meeting of INDUSTRIAL MINERALS = | : 
ATPC in Kuala Lumpur in September, the Despite expansion of the industry’s pro- 
seven members agreed to extend export duction capacity to more than 7 million tons controls beyond February 1988. According per year, Malaysia’s cement production _ 
to an industry source, by July the tin dropped to less than 3 million tons in 1987 
surplus declined to 59,000 tons and was tecause of reduced domestic demand. Do- | 
expected to be reduced to 45,000 tons by mestic cement consumption reached 4.7 mil- yearend.* | 7 lion tons in 1984 and declined to 8 million 

In May, KLTM opened its trading to tons in 1986 and 1987, because of a recession 
Indonesian and Thai tin, but no tin was in the construction industry. To cope with | 
offered for trading by either country. How- the problems of excess capacity, the cement | ever, Trans-World Metals Ltd. of the United industry reportedly was investigating a pro- 
Kingdom and Thailand Smelting and Refin- posal to reallocate the regional quota 
ing Co. Ltd. (Thaisarco) of Thailand became among cement plants established to save 
members of KLTM in September. On Octo- the costs of handling and transportation. ber 27, the Kuala Lumpur Commodity Ex- The industry was also considering forming 
change (KLCE) started the world’s only tin one cement marketing company for better 
futures trading. Trading on the London control of cement distribution and cooperat- 
Metal Exchange was suspended in October ing to share costs among cement producers 
1985. Initially, the tin futures contracts for exporting cement to overseas markets. 
were limited to 300 tons per day for Malay- Perak Hanjoong Simen Sdn. Bhd. brought 
sian tin, and prices were quoted in U.S. on-stream its 1.2-million-ton-per-year ce- 
dollars. Malaysian Futures Clearing Corp. ment plant at Pedang Rengas in Perak in 
Sdn. Bhd. guaranteed the financial per- early 1987. Table 2 shows the location and 
vormance of the tin futures contract traded capacity of Malaysia’s cement producers. 
on . 
Yttrium.—Yttrium was produced by two ., . 

Malaysian-Japanese joint-venture firms, Table 2.—Malay sia: Cement production 
Malaysian Rare Earth Corp. and Asian pacny, 
Rare Earth (ARE), near Ipoh in Perak, 220 (Thousand metric tons) 
kilometers north of Kuala Lumpur. The two ——Gontanyandlocation ~””-Ammmual 
companies used domestic and imported mPany and focation capacity 
monazite (from Australia and Thailand) to associated Pan Malaysia Cement Sdn. Bhd.: 
extract yttrium. In the chemical process, a Kanthan, Perak ________________ 1,000 
radioactive byproduct, thorium hydroxide, Comment Irdeenie Malaysia Sdn. Bhd. Kan.” 2,000 
was also produced. Most yttrium produced gar, Perlis__—_-________________ 1,000 
in Malaysia was exported to Japan for Malaya Industries & Micine eeewai Ked ah ne consumption mainly by the television man- Caves, Selangor __-_______________ 180 
ufacturing industry. The ARE plant was *otgas Boas me” Sdn. Bhd: Pedang = closed in October 1985, because of an order Tasek Cement Bhd.: Ipoh, Perak --------__ 1,100 
issued by the Ipoh High Court. The closure Total ________ 7,180 
resulted from a suit filed in March 1985 by ©$=—--—-—______________"
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| Because of low-capacity utilization result- maintenance in late 1986. Petronas also 

ing from the slump in the cement market awarded a consortium, led by United Engi- 

and high-interest costs on overborrowings, neers of Malaysia and Toyo Engineering 
Kedah Cement refinanced 62% of its $200 Corp. of Japan, a management contract in 
million construction loans from foreign early 1987 for a new gas-processing plant, 
banks in November. The state-owned Heavy an LPG export terminal, and a small retic- 

Industries Corp. of Malaysia, which owned ulation system. | 
85% of Kedah Cement, reportedly obtained According to Malaysia LNG Sdn. Bhd., 
the refinancing package through the Chase the operator of the Bintulu LNG plant in 
Investment Bank of the United States. The Sarawak, the plant earned an accumulated 

new Japanese loans reportedly were in two net income of $3.2 billion since production 
_ packages, one for 10 years at 5.95% and the began in January 1983. The annual divi- 

other for 15 years at 6.00%, and were dend was 9.5% in the past; however, the 

provided by a syndicate led by the Japan company’s managing director said share- 
Leasing Corp. ee holders could expect a substantial increase 

: | - | | in dividends (20% to 30%) in the future. 
_ MINERAL FUELS Malaysia LNG is 60% owned by Petronas; 

Natural Gas.—Natural gas production 17.5% by Shell Gas B.V., 17.5% by Mitsu- 
from offshore of Sabah, Sarawak, and Te- bishi Corp. and 5% by the Sarawak State 
rengganu increased to 1.6 billion cubic feet government. In 1986, exports of LNG to- 
per day from 1.5 (revised) billion cubic feet taled 278.5 billion cubic feet and were val: 
per day in 1986, resulting from further ued at more than $784 million. According to 
increases in consumption of natural gas for the Ministry of Primary Industry, export — 

| production of LNG in Bintulu, Sarawak, C@rnings from LNG were estimated at $681 
and production of LPG in Kerteh, Terengga- million in 1987. ; , 

nu. More than 80% of the natural gas Petroleum.—In supporting OPEC's plan 
produced in Malaysia was exported to Ja- to stabilize world oil prices, the Government 

pan in the form of LNG. Because of its large °f Malaysia cut its crude petroleum produc- 
natural gas reserves and the strength of tion for 6 months by 10% from the original- 
natural gas export earning power, Malaysia lY planned 520,000-barrel-per-day level for 
was looking for long-term export markets in 1987. As a result, the output of crude 

the Republic of Korea, Singapore, and Tai- petroleum decreased to an average of 
wan. 498,000 barrels per day in 1987 from 503,000 

- According to Petronas, the state-owned barrels per day in 1986. However, the Gov- 

| oil and gas company, the second phase of ernment announced in November that the : 

the gas-utilization project to bring offshore output of crude petroleum would be raised 
natural gas to Peninsular Malaysia’s west to 540,000 barrels per day in 1988 to in- 

coast began in late 1986. The $476 million crease revenues and export earnings. Ac- 
project for construction of a 726-kilometer cording to the Ministry of Primary Indus- 
pipeline was expected to start in 1988. The try, export earnings from crude petroleum 
pipeline will bring gas from Terengganu on were valued at $2.1 billion in 1986 and were 

the east coast to Segamat, Johore, from expected to increase to $2.6 billion in 1987. 
where one branch will connect Johore Bah- Two oil platforms and a central-processing 
ru in the south and another will continue facility at the newly developed Seligi Oil- 

west and north to the Kelang Valley where field offshore of Dungun, Terengganu, re- 
the industrial and population centers are portedly were expected to be installed and 

located. The project was scheduled for com- commence production in 1988. The oilfield, 

pletion in 1990 or 1991. Petronas reportedly being developed by EPMI, has oil reserves 
‘ has acquired 6,000 acres of land for the of 1 billion barrels. 

pipeline and cleared 80% of the site. Petro- Because of stabilized world oil prices, 

nas planned to finance the project internal- higher incentives provided by better pro- 

ly, although Japan’s Overseas Economic duction-sharing contract terms, and the 

Cooperation Fund reportedly offered to ex- high potential for discovering oil and gas in 

tend a $397 million, 30-year loan at 4% Malaysia, exploration activity was expected: 
interest for the project.’° to increase substantially in 1988. In 1987, 

In connection with Peninsular Malaysia’s five production-sharing contracts were sign- 
pipeline project, Petronas awarded Nova- ed between Petronas and the following for- 
corp of Canada the main project contract eign oil companies: a consortium of Idemit- 
for pipeline management, operation, and su Oil Development Co. Ltd. of Japan and
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Pecten Sarawak Co. of the United States for with 15 (revised) in 1986 and 29 (revised) in 
Block SK1 off Sarawak; a consortium of 1985. | 

Overseas Petroleum & Investment Corp. of ———— 
: : : Economist, Division of International Minerals. Taiwan, Phoenix Resource Co. of the United _ Whee en ry, waluee on ner sed from 

States, and Samsung Co. and Yukong Ltd. Malaysia, ringgits a $) to US, dollars at the rates of 
1 OO == 00 i 2 = .00 in . of the Republic of Korea for Block SK7 off sus. Embassy, Ku ala Lumpur, “Malaysia, Economic 

Sarawak; AOC Energy Development Co. Trgnds Report. State Dep. Airgram A-31, Nov. 12, 1987. 
Ltd. of Japan for Block SK14 off Sarawak; a — {The Star (Penang). Jan. 15, 1987, p. 1. | . . . ? Mining Journal (London). V. 309, No. 7934, Sept. 11, consortium of Taiyo Oil Development Co. 1987, p. 200. ournal' (London) ° P 

Japan and Petronas Carigali Sdn. Bhd. of wat Eastern Economic Review (Hong Kong). V. 136, No. 
Malaysia for Block PM10 off Terengganu; 18, Apr. 30, 1987, p. 54. | . : : ? Tin International (Kuala L . V. 60, No. 8, Aug. and a consortium of Sabah Shell Petroleum _ 1987, p. 1. a ” umpur) ms 
Co. and Pecten Malaysia Co. of the United 73 or easter Economic Review (Hong Kong). V. 136, No. 
Sates for Block SB1 off Sabah. Petronas also “Mining Journal (London). V. 309, No. 7987, Oct. 2, 1987, | 
signed five letters of intent with foreign oil 3h). Asian Wall Street Journal. V. 11, No. 188, May 21, | companies mainly from the United States.* _ 1987, p. 1. 

. According to both Petronas and Govern- Far Eastern Economic Review (Hong Kong). V. 136, No. 
. . 21, May 21, 1987, p. 49. 

ment data, Petronas and its contractors r Us: Embassy, Kuala Lumpur, Malaysia. State Dep. 
“11; » NOV. 3, 1987, p. 1. were expected to spend $93.7 million and *=jggram 0008 News (Hong Kong). V. 18, No. 8, Nov. 1987, drill 14 exploratory wells in 1987, compared __p.39. :



Th t e Mineral Industry of 
Malta 

| By E. Shekarchi? : 

Malta’s production of lime, limestone, government-leased factories at concessional 
| and salt in 1987 remained at the same levels rates, tax exemptions for imported capital 

as in previous years. All of these products equipment and raw materials, tax reduction 
were consumed in the local construction on reinvested profits and accelerated depre- 
industry, and Malta was obliged to import ciation allowances. Also, the Government | 
all of its metal and fuel commodities and offered foreign oil companies a number of a 
industrial minerals. | offshore areas through  oil-production- 

The election results of May 1987 produced sharing contracts. These areas were in addi- 
the most significant change in Malta’s polit- tion to the oil concessions previously award- 
ical scene since the island became a repub- ed south of Malta, where drilling had been 
lic in 1974. The Socialists were voted out suspended as a result of a median-line 

after 13 years of uninterrupted power, and dispute with Libya. 
the Nationalists took control. The Nation- Although tourism remained a substantial 

alists inherited a country dominated eco- gource of foreign exchange in 1987, earning 
nomically by the state, which controlled all about $370 million,2 Malta’s two largest 

‘utilities, the banks, shipyards, and telecom- Government-owned companies, Malta Dry- 

munications. The Government was the lead- docks Co. and Malta Shipbuilding Co. con- 

ing employer with 46% of the working tinued to counter the worldwide recession 
population on its payr oll. | in ship-repair work by diversifying into new 
The Nationalist government assumed a shipbuilding, renovation of passenger lin- 

positive attitude toward private and foreign ers, and industrial steelwork. The total 

investment, with the intention of gaining income of the two shipbuilding companies 

new technology and managerial skills that contributed more than $70 million in 1987. 
were in short supply in Malta. It welcomed 

ventures in aviation, information handling 1Supervisory physical scientist, Division of International 
systems, light engineering, and optical Minerals. 

equipment. Prospective foreign investors  y4qW/te"®,necaary values, have, been converted, from 
were offered a number of incentives,such as ML2.55=US$1.00 for 1987. 

Table 1.—Malta: Estimated production of mineral commodities 

Commodity 1983? 1984? 1985 1986 1987 

Lime_____________________ ~~. cubic meters_ — 5,080 5,474 5,500 5,500 5,500 

Limestone ________.__—~ thousand cubic meters_ — 808 652 700 650 600 

Salt __-_-______________-----_~~ metric tons__ 150 92 100 100 100 
re 

1Table includes data available through May 15, 1988. 
2Reported figure. 
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Table 2.—Malta: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) , 

So : Destination, 1986 . . 

Commodity . 1985 . 1986 : 
y United | Other (principal) 

METALS . 

Aluminum: Metal including alloys: . . - 
Scrap ___-_--------~~---- 177 293 _.  Alitoltaly. 
Semimanufactures Lot, ; 

value, thousands_ _ $34 $1,659 . $60 Italy $1,597; West Germany $1. . 
Copper: Metal including alloys: 

rap ~-__-__~~~-~=---___ 278 170. -- Italy 64, Netherlands 50; 
oo est Germany 37.’ . 

Semimanufactures — | 
value, thousands__ __ $2 @& Mainly to Italy. . 

Iron and steel: Metal: 
Scrap ___________ ~~  ___ 11,798 _ 5,427 _- Htaly 3,978; Spain 1,074; Netherlands 

Steel, primary forms _________ ok 2: _- All to West Germany. 
Semimanufactures: . 

Wire ___ value, thousands_ _ $2 $16. _—  Alltoltaly. 
Tubes, pipes, fittings _ | | 

do_ __— $4 $83 | _. Italy $82. " : 
Castings and forgings, rough - . 

| do____ $302 $745 -- Belgium-Luxembourg $556; Algeria 

Lead: Metal including alloys: oe | 
. Scrap _____~~ ~_________ 189 © 739 . _- Italy 561; West Germany 118; United 

. 7 _ ingdom 60. > 
Semimanufactures . . . 

value, thousands_ _ (??) — | BO 
Nickel: Metal including alloys: 
Scrap _.______-----_--_- 3 7 --— United Kingdom 4; West Germany 8. 
Semimanufactures 

value, thousands_ _ -— $2 __ Allto West Germany. — 
Silver: . . 

' Waste and sweepings. _ _ _do_ ___ $2 _- 
Metal including alloys, unwrought 

. and partly wrought ___do____ $2 — - 
Tin: Metal including alloys, semi- , 
manufactures________—do____ -_- $1- -— Mainly to Syria. Lo 

Zinc: Metal including alloys: 7 a 
Scrap ________---------- 68 61 __ West Germany 33; Italy 15; United — 

| Kingdom 13. 
Semimanufactures . 

value, thousands_ _ $1 ?) | __ All for ship stores. _ 
- Other: Ashes and residues_ _ _ —_ _ — — — — 19 _— All to United Kingdom. 

INDUSTRIAL MINERALS . | 

Abrasives, n.e.s.: . . 
Dust and powder of precious and 

semiprecious stonesincluding — . 
diamond__ value, thousands__ $18 _- . 

Grinding and polishing wheels 
and stones... ____do____ $144 $696 — Australia $325; Yugoslavia $170; 

. West Germany $154. 
Diamond: Gem, not set or strung 

do____ $764 $3,392 . — All to Belgium-Luxembourg. 
Fertilizer materials: Crude, n.e.s_ _ _ — 207 70 _.  Alltoltaly. . 
Stone, sand and gravel: . 

Dimension stone: : 
Crude and partly worked 

value, thousands_ _ —- $14 —_ Do. 
Worked ___ ._____do____ $2 $9 _— United Kingdom $6; Italy $2; 

Belgium-Luxembourg $1. 
Sulfur: Sulfuric acid __ _.——do___—_ (7) — a 

MINERAL FUELS AND RELATED . . 
MATERIALS 

Petroleum refinery products: 
Lubricants _ _ _42-gallon barrels__ 2,862 1,531 _— West Germany 1; bunkers 1,530. 
Residual fuel oil. __ __..__do_ ___ 64,230 -- 
Bitumen and other residues 

do. ___ — 88 _.  Alltoltaly. 

"Revised. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit.
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Table 3.—Malta: Imports of mineral commodities’ 
oe (Metric tons unless otherwise specified) 

. Sources, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

Aluminum: 
Oxides and hydroxides 

value, thousands_ — «$4 $19 (2) Switzerland $9; Italy $5; France $4. 

Metal including alloys: 
Scrap _____--_---------- -- 1 _. All from West Germany. 
Unwrought__ value, thousands_ _ () $521 (?) Italy $334; United Kingdom $139, 

; etherlands $45. 
Semimanufactures ____—do_.—~ $1,032 $7,487 $74 Italy $5,699; United Kingdom $664; 

; . est Germany $266. 

Arsenic: Metal including alloys, all forms . 
. do. __— -- $1 _. All from Sweden. 

Beryllium: Metal including alloys, all forms @ 
0. ) __ | | 

Chromium: Oxides and hydroxides 
do. _ ~~ ?) — $16 _- United Kingdom $13; West Germany . 

Cobalt: Oxides and hydroxides _ _ _do_ — ~~ (?) _— 

Columbium and tantalum: Metal including : 
alloys, all forms, tantalum _ — ——do__ ~~ (7) _- 

Copper: Metal including alloys: 
Unwrought __..-.-_-_-------- 1 15 _. United Kingdom 14. 

Semimanufactures 
value, thousands_ — $233 $1,478 $3 United Kingdom $752; France $263; 

Italy $2238. 

Iron and steel: 
Iron ore and concentrate, pyrite, roasted 8 6 _. All from Yugoslavia. 

etal: 
Scrap ____.-----~------- -- 529 _. Netherlands 527; West Germany 2. 

Pig iron, cast iron, related 
materials® ___.____.___---- 7,818 7,631 _. Greece 7,135; Canada 320; 

Czechoslovakia 133. 

Ferroalloys: . 

Ferromanganese — — ———- ~~~ -- 1 _. All from United Kingdom. 

Unspecified ___--------- 20 48 _- Do. 

Steel, primary forms —_——-~--—- 6,044 6,342 -- United Kingdom 1,849; Spain 1,781; 
y 1,476. 

Semimanufactures: 
Bars, rods, angles, shapes, sec- 

tions. _ value, thousands. — $853 $7,131 $2 United Kingdom $2,607; Belgium- 

. oe $2,151; West Germany 

Universals, plates, sheets . 
do_ __— $1,706 $7,988 (?) Romania $2,119; West Germany $1,981; 

Czechoslovakia $1,168. 
Hoop and strip ___-—do__—- $46 $235 _- Italy $109; West Germany $64; United 
os ingdom $11. 

Rails and accessories —do_ ——_ $19 $8 _- N otherlands $7; Belgium-Luxembourg 

Wire __________-do____ $217 $998 (?) Italy $456; United Kingdom $137; 

, Poland $135. 

Tubes, pipes, fittings —do_ — ~~ $727 $5,204 $3 United Kingdom $1,845; Belgium- 

C ae h Luxembourg $1,225; Italy Se54. 

astings, and forgings, roug, 
do____ $5 (3) _. ._ All from United Kingdom. 

Lead: | 
Oxides _______--------do__~_- $19 $60 -- United Kingdom $22; West Germany 

Metal including alloys: 
Unwrought.__-__-_---~---- 191 — 194 _. United Kingdom 193; Italy 1. 

Semimanufactures 
value, thousands_ — $8 $27 __ United Kingdom $10; Italy $9; Japan 

Magnesium: Metal including alloys: 
“Scrap ..___------.--------- _- 200 _ All from West Germany. 

Unwrought ___-------------- _- 100 _ All from United Kingdom. 

Semimanufactures 
value, thousands_ — (??) $2 (?) Mainly from West Germany. 

Manganese: Oxides. _ _ _ _ _ _ - --do__~_- -- $2 _- Mainly from Japan. 

Mercury ___-------------do___- *) (7) _. Mainly from United Kingdom. 

Nickel: Metal including alloys: 
Unwrought _______---------- 8 3 _. All from United Kingdom. 

Semimanufactures 
value, thousands_ — $45 $246 _. West Germany $131; United Kingdom 

$112; Greece $2. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

do_ __~ _- (*) _. All from West Germany. 

See footnotes at end of table.
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Table 3.—Malta: Imports of mineral commodities! —Continued , 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodity 1985 1986 . : : | Bnited Other (principal) 

, METALS —Continued | 

Silver: 
Waste and sweepings . 

value, thousands_ _ © (7) $2 _~-  Allfrom United Kingdom. ~— . 
Metal including alloys, unwrought and 

partly wrought _________do____ 26,726 51,635 _— . United Kingdom 31,082; West Ger- 
many 20,360. . 

Tin: . . 
| 

Oxides __.__.________-do____ () 
Metal including alloys: 

Unwrought___-_____.~_____ (?) 6 _. All from Italy. 
Semimanufactures s 

value, thousands_ _ $179 $1,300 -— United Kingdom $841; Italy $337; 
France $65. |. 7 

Titanium: Oxides______.-—~-do___~ $108 $521 $166 United Kingdom $243; West Germany . 

Uranium and/or thorium: Metal including 
alloys, all forms __________do____ ) _- a 

Zinc: . . 
Oxides _____._________do____ $10 $45 _. Netherlands $29; United Kingdom $6. 

West Germany $5. 
Blue powder — — ova 2 _- : 
Metal including alloys: 

| Scrap __.__------------- (?) 1 _. All from Netherlands. 
Unwrought_____-___--_----- 134 145 _— France 90; Belgium-Luxembourg 38; 

Netherlands 17. 
_ Semimanufactures 

value, thousands_ _ $10 $84 _- Belgium-Luxembourg $37; Netherlands 
. : $20; United Kingdom $10.. 

Other: 
Ores and conentrates ______.~~-~- 2. _— 
Base metals including alloys, all forms _ (?) (?) _. Mainly from West Germany. - 

INDUSTRIAL MINERALS . 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, etc 

value, thousands_ — $20 $96 -- Healy Ot: Greece $18; West Germany 

Artificial: Corundum____— ——do__ ~~ $12 $28 (?) Yugoslavia $26; Italy $1; United King- 
om $1. 

Dust and powder of precious and semi- 
precious stones including diamond 

do__—— $18 $13 _.  Belgium-Luxembourg $9; Ghana $3; 
. United Kingdom $1. 

Grinding and polishing wheels and 
stones _____________do____ $95 $531 $3 Italy $202; Yugoslavia $168; West 

Germany $78. 
Asbestos, crude __________--do___~- (7) _- 
Barite and witherite __________do___~- $2 $59 _. United Kingdom $58. 
Boron materials: 

Crude natural borates _ _ _ _ __do____ _- (7) _. All from Italy. 
Oxides and acids _______—-do___~_ $1 $3 __ West Germany $1; Italy $1; United 

Kingdom $1. 
Cement_____.._____.~-__------ 187,255 162,840 _. Turkey 79,384; U.S.S.R. 44,810; Bul- 

garia 30,190. 
Chalk_________~- value, thousands_ — $11 $56 _— amen Kingdom $27; France $14; Italy 

Clays, crude _________~--_-~---~-- 525 406 _. United Kingdom 332; Italy 74. 
Cryolite and chiolite _ value, thousands_ _— $3 $2 _. Mainly from Yugoslavia. 

iamond: 
Gem, not set or strung___—.—do____ $705 $4,242 _— Ghana $1,506; Angola $1,214; Belgium- 

~ Luxembourg $650. 
Industrial stones ________-do___~ $21 $331 _. Ghana $325; Belgium-Luxembourg $6. 

Diatomite and other infusorial earth 
do_ __— $5 $32 _- Italy $15; West Germany $7; United 

Kingdom $7. 
Fluorspar _____._________~do____ (7) (?) __ All from Norway. 
Fertilizer materials: 

Crude, n.e.s ~_ _-__-_.-__________ —- 2,907 __ Italy 2,906; Netherlands 1. 
Manufactured: 

Ammonia___ value, thousands_ _ $5 $20 _— United 7 aa $8; West Germany $6; 
ance $4. 

Nitrogenous ____.____do____ 2,113 2,082 _. __ Italy 1,367; Romania 200; West Ger- 
many 100. 

Phosphatic __________do___~_ 55 15 _. West Germany 14. 
Potassic_ __________-do___~ 4 _- 
Unspecified and mixed _ — _do_ _ __ 639 415 2 #West Germany 223; Belgium-Luxem- 

bourg 140; United Kingdom 41. 

See footnotes at end of table.
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Table 3.—Malta: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

a ne EEUU EERE 

Sources, 1986 

Commodit 1985 1986 : . United Other (principal 
i 

INDUSTRIAL MINERALS —Continued 

Graphite, natural. _______..------ -- (?) __ __ All from Italy. 

Gypsum and plaster _ value, thousands_ — $10 $38 -- Spain $27; West Germany $8; Italy $2. 

Lime —.-------~~------------ -- 5 -- ainly from United Kingdom. 

Magnesium compounds 
value, thousands_ _ $1 $1 _— Do. 

Mica: 
Crude including splittings and waste 

do ___ $1 $9 __ United Kingdom $8. 

Worked including agglomerated 
do_ ._—~ (7) $1 _. Mainly from United Kingdom. 

Nitrates, crude ______.—_-—--do___-~- () _- 
Pigments, mineral: 

Natural, crude ________-~do___~ $1 $11 ce All from United Kingdom. 

Iron oxides and hydroxides, processed 
do_ — —— $3 $26 _. _ United Kingdom $17; West Germany 

$5; Spain $2. 

Precious and semiprecious stones other 
thandiamond: 
Natural ________.---_-do___- $25 $8 _- West Germany $2; Taiwan $1; Thailand 

Synthetic. _._.___._-----do___- (7) $3 _. West Germany $2. 

Salt and brine________-_-_-~-do___- $27 $277 __ _ United Kingdom $219; Italy $51; West 
Germany $4. 

Sodium compounds, n.e.s.: Carbonate, 
manufactured _____----------- 18 140 __ Mainly from Turkey. 

Stone, sand and gravel: 
Dimension stone: . 

. Crude and partly worked 
value, thousands_ — $248 $1,914 _- Italy $1,889; Portugal $13; Belgium- 

Luxembourg $12. 

Worked ___.____-~--do___- $3 $28 __ __ Italy $25; India $2. 

Gravel and crushed rock _———do_—_~- $117 $828 (7) Italy $816; United Kingdom $7; Sweden 

Quartz and quartzite______—do___- $3 $21 _. United Kingdom $8; Italy $7; Belgium- 
Luxembourg $4. 

Sand other than metal-bearing_ _ — - — — 1,546 31,270 _. United Kingdom 1,063; Belgium- 
. Luxembourg 180; Italy 21. 

Sulfur: . 
Elemental: 

Crude including native and by- . 

: product. - — — ted, sublimed ~~ 60 _- ; 

Colloidal, precipitated, sublimed _ 45 93 __ __ Italy 91; United Kingdom 2. 

Dioxide_______ value, thousands_ ~— ) $4 __ United Kingdom $2; Italy $1. 

Sulfuric acid. _._____.__—--do__-- $9 $114 _. Italy $49; Netherlands $45; United 

Tal hylli Kin gdom $10. 

c, steatite, soapstone, pyrophyllite 
do_ .—— $8 $61 $4 Italy $37; Norway $9; United Kingdom 

Other: Crude ______----—---do__-- $3 $6 __ United Kingdom $4; Austria $1. 

MINERAL FUELS AND RELATED 
MATERIALS. 

Asphalt and bitumen, natural — —~----- 4 2 2 

Carbon: 
Carbon black __— value, thousands__ $58 $286 $14 Tealy $126; West Germany $91; Canada 

Cogn Carbon = === ———— = 80 -- $9 _. All from United Kingdom. , 

Anthracite and bituminous — — _ ———-—- 212,081 184,235 _- West Germany 93,640; Italy 37,267; 
Spain 34,021. 

Briquets of anthracite and bituminous 
coal________--~---------- 9 19 _. Australia 16; Italy 3. 

Lignite including briquets ——--—~---- -- 1 _. All from United Kingdom. 

Coke and semicoke ___-__--------- _- 31 _. United Kingdom 16; Italy 15. 

Peat including briquets and litter . _ _——- 292 262 _. Ireland 105; United Kingdom 94; 
Netherlands 63. 

Petroleum refinery products: 
Mineral jelly and wax® 

42-gallon barrels_— 2,404 2,867 19 Hungary 2,392; West Germany 968; 
United Kingdom 345. 

Lubricants® ____—____----do_-~- 23,687 23,478 37 Italy 9,197; Belgium-Luxembourg 7,210; 
nited Kingdom 6,397. 

Bitumen and other residues ——do__ ~-— 25,379 38,872 _. Spain 38,849; United Kingdom 14 ; 
Netherlands 9. 

Bituminous mixtures 
value, thousands_ _— $26 $240 __ Spain $154; United Kingdom $50; 

France $18. 
LUE tdttE a 

1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 
$Totals are incomplete owing to unreported quantities.





The Mi try of e Mineral Industry of 
Mauritani | aufritanla 

By Thomas O. Glover! - 

| - Mauritania’s economy was supported livestock industry, from the collapse of iron 
chiefly by the mining and fishing indus- ore and copper prices, and from rising 
tries. Prior to 1983, iron ore exports were energy costs. The country was burdened 
the major earner of foreign exchange. Since with a $1.6 billion debt, an unsustainable 
1988, the major foreign exchange earner balance of payments, and operating dificits. 
has been the fishing industry. Iron ore sales An agreement on rescheduling debts with 
in 1987 provided only 40% of the foreign foreign countries was concluded in July 

| exchange earnings with 60% coming from 1987. Under the agreement, 65.7% of the 
the fishing industry. Export earnings were payments falling due between April 1987 
slightly more than $350 million during the and May 1988 will be paid over a 15-year 
year.2 In,.1981, when iron ore shipments period after a 4-year moratorium. The 
accounted for approximately 80% of total debts, including principal and _ interest, 
foreign exchange earnings, the total export amounted to $60 million. 
earnings were slightly less than $200 mil- Mauritania’s*' new deepwater port at 
lion. Iron ore exports have been a major Nouakchott, constructed by China and in- 
source of foreign exchange since the first augurated on September 17, 1986, was not 
full year of shipments in 1964. The parasta- in service late in 1987. The $150 million 
tal mining company, Société Nationale In- port, upon which construction was begun in 

| dustrielle et Miniére (SNIM) has owned and 1980, would enable Mauritania to import all 
operated all the iron ore mines in Maurita- its requirements through the facility. Maur- 
nia beginningin 1971. itania has used Senegalese ports for up to 

Mauritania’s recent economic perform- 40% of its imports in the past. The new port 
ance has suffered from adverse climatic has a capacity of 500,000 tons per year and 
conditions affecting the agricultural and allows for future expansion. 

| PRODUCTION AND TRADE 

Production of iron ore in 1987 increased were loaded into 119 cargo vessels for ex- 
12% over the 1986 production of 8.9 million port. The total quantity consisted of 7.9 
tons. Exports of iron ore in 1987 increased million tons from the Kedia d’Idjil deposit 
slightly over that exported in 1986. Sales of plus 1.1 million tons of high-grade iron ore 
iron ore to Western Europe accounted for concentrates produced from the Guelbs de- 
92.8% of all iron ore exports. The West- posit. All the export iron ore was shipped 
ern European nations included Belgium, 650 kilometers by rail to the Nouadhibou 
France, the Federal Republic of Germany, port. The United States received its first 
Italy, Portugal, Spain, and the United King- shipment of Mauritanian iron ore in 1986. 
dom. The remaining exports went to Paki- SNIM contracted with Bethlehem Steel to 
stan and the United States. At the port of supply the steel company with 650,000 tons 
Nouadhibou on the Atlantic Ocean, the of iron ore in 1987. SNIM supplied 92% of 
total 1987 shipments of 9.0 million tons the contracted amount during the year. 
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Table 1.—Mauritania: Production of mineral commodities! 

. Commodity? oo: 1983 — +1984 1985 1986 1987” 

Gypsum _____________-_~~_ metric tons__ ©4,000 800. ——s-5,470 18,060 20,000 
. Tron and steel: . : 

Iron ore: 
Gross weight? __ thousand metric tons__ 7,385 9,527 9,333 8,929 9,000 
Iron content® _____________do____. 4,250 © 5,754 5,600 5,804 6,100 

Metal: Semimanufactures ____ metric tons_ — 5,454 898 4,481 2,160 10,660 

€Estimated. Preliminary. . . 
- 1Table includes data available through Aug. 27, 1988. oo 
2In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 

sand and gravel, and stone) and salt presumably are produced, but output is not reported quantitatively, and available . 
information is inadequate to make reliable estimates of output levels. 

3Reported iron ore exports. . | 

| : COMMODITY REVIEW 

| : _ METALS_ Oo _ The Guelbs are a series of black magne- 
aoa, - ow titic quartzite hills scattered over the desert _ | 

| Copper.—Mauritania s Société Arabe plains of northern Mauritania. The eastern 
Miniére D'Inchiri (SAMIN) had elaborate Guyelbs group consists of one operational 
plans to rehabilitate the copper industry in mine, E] Rhein, and two proposed mines, 
Akjoujt, Mauritania. The rehabilitation Oym Arwagen and Marizet. The three 

program, involving a group of international ines contain approximately 500 million 
backers, met with major financial difficul- tons of reserves with an average iron’ con- 

ties which caused the program to be indefi- tent of 37%. The El Rhein Mine began 
nitely postponed. SAMIN planned to ex- operating in July 1984 and was a conven- 
tract gold from mine tailings in 1988 that tional open pit mining operation. Total 
were left from previously mined copper ore reserves at the El Rhein Mine were 285 
in the Akjoujt area. A relatively high re- million tons. Mining equipment at the mine 
turn was expected in processing the tailings included four 14-cubic-yard electric shovels | 
owing to a low investment in extracting and fourteen 100-ton dump trucks. The 
equipment. If the mining of copper becomes mined area contained large-grained magne- 
financially achievable in the future, the tite iron ore that was enriched through a 

Government would consider reopening the magnetic separation process. The ore bene- 
Akjoujt Mine. ficiation plant utilized an entirely dry en- | 

Iron Ore.—SNIM continued its $92 mil- richment process owing to an acute water 
lion restructuring program during the year shdrtage. Since startup, the beneficiation 
by cutting back its labor force by more than plant has operated below capacity owing to 
1,000 people by April 1987. It was also able various operational problems. Problems 
to reduce other operational and manage- with the phase 1 plant, combined with 
ment costs. In addition the company invest- continued depressed world demand and an 
ed in new equipment and staff training to upward revision of iron ore reserves in the 
raise productivity. | Kedia d’Idjill Mines, mean that phase 2 

SNIM’s original mines, in the Kedia development could be delayed by several 
d’'Idjill deposit, produced ore at 65% iron years. 
content. The ore reserves from this deposit Phase 2 involved opening a new mine at 
were being depleted rapidly. Reserves at the Oum Arwagen and the construction of a 
four existing mines in the Kedia d’Idjill new 9-million-ton-per-year beneficiation 
F’Derik, Rouessa, Segazou, and Tazadit, plant beginning in 1990. Reserves at Oum 

were estimated to be 58 million tons, suffi- Arwagen were estimated to contain 101 
cient to maintain production into the mid- million tons. The reserves at El Rhein and 
1990’s. Earlier forecasts had production Oum Arwagen were sufficient to guarantee 
ceasing in this area by 1990. The additional the output of high-quality iron ore concen- 
time of 5 years gave Mauritania more time _ trates for marketing as sinter feed. 
to repay loans incurred on the first phase of In annual negotiations with its customers 
the Guelbs project as well as to correct in March 1987, SNIM was forced to accept a 
problems at the new beneficiation plant at 10% price cut. As a result, iron ore prices 
the new El Rhein Mine. were dropped below 1975 prices in real
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terms. The sharp fall of the value of the ernment of Algeria (83%), and private 
U.S. dollar also reduced sales revenue. _ Mauritanian investors (33%). Production 

An iron bar.plant in Nouadhibou, former- was planned to commence in August 1987 at 
ly owned by SNIM, has become a joint an annual rate of 4,000 tons. Production 
venture, with several Arab countries pro- capacity is estimated at 5,000 tons per year. 
viding capital. The plant has been troubled Somagaz purchased butane from a Nether- 
with technical and economic problems since lands company, Vanoil. Butane was not 

its startup in 1977, having been shut down purchased from the Nouadhibou refinery | 
in 1984 and reopened in 1985. The plant owing to high costs. The plant will end 
produced iron bars for construction in 1987 Mauritania’s dependence on Senegal for 
but remained hampered with technical pytane. | 

problems. . Petroleum.—£Exploration.—Amoco Maur- | 
itania Exploration Co., a subsidiary of Amo- 

INDUSTRIAL MINERALS co Production Co., has signed a production- 
| Gypsum.—Gypsum mining north of sharing contract for offshore petroleum ex- 

Nouakchott continued to supply local mar- ploration with Mauritania. The agreement 
kets. The rehabilitation program, which covered about 2.6 million acres west of the 
included an increased production and start- capital city of Nouakchott, which is on the 
up of exports, got off to a slow start in 1987. Atlantic coast. Seismic acquisition began in 
A new plaster factory, completed in 1984 to late 1987 with exploration activities contin- , 
utilize Mauritania’s gypsum, had not begun _uing into 1988. 7 
production. However, plaster production Refining.—The refurbished Nouadhibou | 
rose to 14,000 tons in 1987. _ refinery was reopened on April 26, 1987. 

Phosphate.—Exploration of phosphate The refinery, which had been built in 1978 | 
deposits near Bofal-Loubboira in the Sene- to process Algerian oil, had been closed 

gal River area continued. Although the since June 1983. The $30 million renova- 
deposits of phosphate were quite large, giv- tion, funded by Algeria, was done by Alge- 
en the high infrastructure costs and low  yia’s state-owned Entreprise Nationale | 
world prices, the prospects were very limit- d’Engineering Petrolier. Work included 

ed. building two 720-cubic-meter-per-day desal- 
inization units and a gas plant to recover 

. MINERAL FUELS : propane, altering loading facilities, and in- 

Liquified Petroleum Gas.—The Société stalling a multiproduct pipeline to supply 
Miniéra de Gog joint-venture company was neighboring SNIM. 
delegated to manage and operate a new ———————— 
butane bottling plant in Nouakchott on ~Physical scientist, Division of International Minerals. 

April 26, 1987. The plant was owned by the yyaritrnion Cesar: CUM) to OS. dollars et the rate of 
Government of Mauritania (84%), the Gov- UM72.0=US$1.00.





Th 1 t e Mineral Industry of 
Mexi LeEX1CO 

| By Jerome F. iachamer! 

Mexico’s mineral industry staged a signif- try’s second most important mineral prod- 
icant recovery in 1987, despite inflation of uct. Mexico was also the world’s leading 
about 60%, concern over the repayment of producer of fluorspar and was a major 
foreign debt, and the rising cost of spare producer of antimony, arsenic, barite, bis- 
parts and other imported supplies. The muth, celestite, graphite, lead, mercury, 
improvement was due to increased produc- molybdenum, sodium sulfate, sulfur, and 
tion of several major mineral commodities zinc. 

| and to generally improved world price lev- Important governmental actions taken | 
els compared with those of 1986. Sales during the year include the Economic Soli- 
volume for Petrédleos Mexicanos (PEMEX) darity Pact, an agreement between Govern- 
increased by approximately $2 billion or ment, business, labor unions, and rural 
19% more than that of 1986, while the value workers, under which the minimum wage 
of silver produced rose by about $140 mil- would be tied to increases in the price of a 
lion or 85% compared with that of 1986. The group of basic commodities. At the same 
gross domestic product increased by 1.4% in time, prices of several Government-pro- 
real terms during the year, while overall duced or provided goods and services, in- 
growth in the mining sector was 3.8%. cluding petroleum products and electricity, 

Mexico was the world’s fifth largest pro- were sharply increased. The objectives were _ : 
ducer of petroleum, after the Soviet Union, to stabilize the general economy and to 

| the United States, Saudi Arabia, and China; reduce inflation. Royalties (derechos de | 
| petroleum production increased slightly in mineria) were reduced for small and medi- 

1987. Petroleum reserves, however, declined um miners. An important development for 
slightly, reflecting the decrease in explora- the future was the announcement late in 
tion activity, which was a result of the the year of plans to sell or otherwise dispose 
reduced oil prices of earlier years. Mexico of Government interest in about 50 state- 
continued to be the world’s largest producer owned companies, including several medi- 
and exporter of silver, which was the coun- um and large mining companies. 

PRODUCTION 

Within the mineral fuels category, pro- products, reflecting the basic changes in 
duction of crude oil, natural gas, and run-of- the country’s copper economy that were oc- 

mine coal all increased. Production of steam curring with the startup of the new smelter 
coal increased, while production of washed of Mexicana de Cobre S.A. Aluminum, cad- 
metallurgical coal and coke apparently mium, and zinc output rose, while produc- 
decreased. Production of refinery products tion of mined and refined lead declined. 
increased. Mexico was essentially self- Silver production rose to a recent new high; 
sufficient in regard to energy minerals and gold production increased, although not to 
derived products. the record-high level achieved in 1984. Pro- 

In the metallic minerals sector, there duction of crude and finished steel and of 
were significant increases in the production ferroalloys reached new highs, while pro- 
of copper ores and smelter and refinery duction of manganese ore declined. 

585
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In the industrial minerals area, produc- . Employment in the mineral industries 
tion of barite, cement, gypsum, magnesia, rose 2% to 225,000. With a reported depend- 

- galt, sodium sulfate, strontium minerals, ency factor of 5.5, approximately 1.24 mil- | 
and sulfur all rose, while production of lion people (1.5%) depend upon the mineral | 
clays, fluorspar, and phosphate rock declin- industry for employment. _ | 

ed. | 

Table 1.—Mexico: Production of mineral commodities! 

(Metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 1986 1987" - 

Aluminum: . 
Primary _____.._-~_.-------___-- 39,706 43,988 42,744 39,946 63,260 
Secondary..______.._____-._--_--- 15,122 19,636 22,078 18,925 8,765 

Antimony: . 
Mine output, Sb content®______________ 2,519 3,064 «4,266 _ 3,837 2,839 
Metal (in mixed bars and refined)_ __ ~~ 1,782 1,907 2,694 1,955 1,602 

Arsenic:* 
White ________________ ~~ ___-- 8,395 4,067 8,918 4,030 4,545 
Impure______-__-_____----~-~---- «BT 97 864 1,285 759 

Bismuth§ _____-__-_/__-___---__-_-_-_-_ 545 . 433 925 _ 749 1,012 
Cadmium: | . 

Mine output, Cd content _...._________ 1,341 1,185 1,140 1,183 1,249 
Metal, refined _...~--.--.______--_-— 847 838 — 905 1,016 935 

Copper:® . . | 

are output, Cu content _.__.-_______- T198,928 185,210 172,897 184,618 247,592 . 
etal: oo 

Blister (primary only) — ------------ 759,548 70,339 68,182 14,662 127,576 

Refined: | . oe 
Primary___ ~~~. .~—~-__--~-~--~~ 83,490 F92,163 128,565 89,494 | 130,039 

~ Secondary®_____________-___ _ 15,000 13,900 14,000 7,060 NA 

Gold Total® ~e- eee ee F98,490 T106,063 137,565 796,554 130,039 

Mine output, Au content _____troy ounces__— 198,179 271,001 265,696 230,972 256,822 | 
Metal, refined __.~..._______-do____ 177,504 177,118 198,723 189,207 205,507 

Iron and steel: 
Iron ore, mine output: a 

Gross weight’ .__.—__ thousand tons_— 8,040 8,317 7,820 7,298 7,523  - 
Fe content _..___._________do___ 5,306 5,489 5,161 4,817 4,965 

Metal: 
Pigiron _________...~___do___— 3,537 3,926 3,595 ~ 3,724 3,698 
Spongeiron _______......_do___~— _ 1,497 1,448 1,500 1,325 1,540 

Total _..._________~__do____ 5,034 5,374 5,095 5,049 5,238 

Ferroalloys: 
Ferromanganese ________do.__~ 140 160 154 156 161 
Silicomanganese ______—_do___~ 42 42 39 61 80 
Ferrosilicon __..__.___—do_..— 24 23 28 18 18 
Ferrochromium — — —— — __——do_ ~~~ 8 7 6 3 6 
Other _______________do____ 1 2 3 1 1 

Total. ..________--do___~_ 210 234 230 239 266 
Steel, crude ___.__________-do.__~_ 6,978 7,560 7,367 7,170 7,571 
Rolled products ____....._.-do___~_ 5,473 6,025 6,042 5,623 5,791 

Lead Forgings and castings _.__._____---~ 68 59 56 26 40 

Mine output, Pb content _______.______ 184,261 202,561 197,489 195,449 177,161 

Metal: 
Smelter: 

Primary. ______________---~- 166,550 T174,697 203,036 181,989 176,986 
Secondary (refined)® ___________ 31,000 30,000 31,000 33,000 35,000 

Total® _._______________ 197,550 F204,697 234,036 214,989 211,986 

Refined: 
Primary (including lead content of 

antimonial lead) _________-~-~-~ 162,461 163,205 193,525 178,860 173,830 
Secondary®______________._- 31,000 30,000 31,000 33,000 35,000 

Total__.._§_§_____ ~~ --- 193,461 193,205 224,525 211,860 £208,830 

See footnotes at end of table.
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| | Table 1.—Mexico: Production of mineral commodities: —Continued | 
. (Metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 1986 1987” 

- METALS —Continued 

Manganese ore: . 
content _. ~~. 133,004 180,940 150,647 174,416 146,407 

Gross weight, metallurgical oree®_______ __ T286,600 431,300 ™337,400 394,300 336,000 
Gross weight, battery grade ore® _________ 16,000 19,000 22,200 38,700 41,300 

Mercury, mine output, Ee content - 
: 76-pound flasks. — 6,411 11,189 F11,429 5,366 3,597 

Molybdenum, mine output, Mo content _______ 5,866 4,054 3,761 3,286 4,319 
Selenium, mine output, Se content ____. _ _____ 24 44 42 23 29 
Silver: . . . 

Mine output, Ag content 
thousand troy ounces__ 63,607 75,340 73,167 77,753 ©77,643 

Metallurgical products, Ag content_ _ — do_ ___ 58,545 60,022 66,061 - 11,670 75,651 
ne regined, primary _________do____ 53,487 53,023 61,651 — 62,261 68,876 

Mine output, Sn content _.__________-- 334 416 380 585 369 
Metal, smelter, primary __ ~~ 1,216 1,531 1,492 1,474 1,723 

Fungsten, mine output, W content ________~-- 186 274 282 294 213 
c: 
Mine output, Zn content _________-_---- 266,292 303,573 291,938 278,065 271,480 
Metal, smelter, primary _.._______~~-- 174,991 167,034 175,353 173,700 __ 
Metal, refined, primary_________._.._~ 171,390 162,912 171,388 172,489 184,755 

INDUSTRIAL MINERALS 

Abrasives, natural? $5 »§ 5 5) 7191 ™609 T248 1,458 12,390 
Barite _.- ~~ 357,043 426,095 467,693 321,186 401,336 
Cement, hydraulic_______-_-_ thousand tons. — 17,068 18,436 20,680 19,751 22,347 

Bentonite oe ee 226,140 267,348 267,695 136,478 129,596 
Common clay_.________~___-.-.--~~-- 213,775 212,758 254,606 248,351 178,347 

_ Fuller’s earth. poe ee 41,574 45,697 58,000 52,200 49,112 
Kaolin. _-_________---~_.----- 162,000 130,296 282,337 276,427 151,104 

Diatomite!®____ 2 43,967 44,634 45,781 36,022 34,708 
Feldspar?® ___________.________---- 117,518 ™395,086 432,031 -85,019 106,490 

Fluorspar:1 
Acid-grade ________ ~~. thousand tons__— 291 
Ceramic-grade _____..._....—-do___~_ -- 

NA NA NA NA 
Metallurgical-grade____________do___~_ 244 . 
Submetallurgical-grade________—~—do____ 189 

Total _..-..____________do___~ T557 ™627 ™697 757 724 
Graphite, natural: 7 

Amorphous _________________~_--- 42,669 39,846 33,468 36,018 36,674 
Crystalline ______-______~____-_-_ 1,658 1,683 1,910 1,838 1,787 

Gypsum and anhydrite, crude (yeso) _ . ...—---~ 2,958,085 74,260,022 4,602,796 4,232,805 4,575,416 
Lime, hydrated and quicklime® _ thousand tons. — 3,630 4,000 75,545 4,400 4,400 
Magnesium compounds: 

Magnesia?? _____§ 55 5 5 66,300 105,701 121,698 99,965 118,332 
Magnesite. ___.________-__------- 23,187 30,424 19,299 °7 5380 7,351 
Mica, all grades?® ___§_. ____________.-_-_ 1,560 1,676 1,446 1,748 3,419 
Nitrogen: N content of ammonia —_—_—_———-~- 1,935,500 1,772,610 1,858,778 151,652,051 451,794,344 
Perlite?®______. ~~. 22 ~~ ee 41,377 31,515 37,261 46,170 39,428 
Phosphate rock?® ##__§_»_= 5 =» 5 785,038 "652,651 ™786,500 746,863 688,973 
Salt, all types. __________ — thousand tons__ 5,703 6,167 6,467 6,205 6,199 
Sodium compounds: 

Sodium carbonate (soda ash): 
Natural ___.~~.~______-__----- 179,700 192,000 200,185 ©200,000 “180,000 
Synthetic _____________--_---- 217,900 231,008 257,223 ©250,000 ©250,000 

Sulfate, natural (bloedite)!§ ___...._____ 395,287 413,238 ™394,074 455,360 488,642 
Stone, sand and gravel: 

Calcite, common’®_________________- 344,798 480,986 400,516 437,118 486,740 
Dolomite®® ___________----------- 368,575 392,877 330,711 453,861 411,601 
Limestone?® 16_______-_ _ thousand tons. _ 35,276 29,055 30,840 28,919 23,735 
Marble’ _____________________-- 149,086 149,220 263,100  —s-_- 258,000 261,000 
Quartz, quartzite, glass sand (silica)*® ______ F1,188,330 71,462,158 1,479,100 886,411 _ 965,921 
Sand and gravel: 

Sand ______-_thousand cubic meters. _ 50,564 52,031 754,350 50,064 52,513 
Gravel ______________-_~do_._~ T182,744 33,694 ¥35,196 32,420 34,007 

Strontium minerals (celestite)?® ___________ 37,506 31,991 32,320 24,042 47,739 

Sulfur, elemental: . 
Frasch process ____———— — thousand tons__— 1,225 1,364 1,551 1,588 1,806 
Byproduct: 

Of metallurgy® __________--do____ 100 160 160 170 180 
Of petroleum and natural gas __—do__-_ 377 462 469 462 498 

Total ________-_~~~--do___~ 1,702 1,986 2,180 2,220 2,484 

See footnotes at end of table.
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Table 1.—Mexico: Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 1986 1987? 

INDUSTRIAL MINERALS —Continued . : . . 

Talcl® LLL. ~ 11,032 _ . 8,900 29,900 24,301 17,469. 
Vermiculite ~~~... 399 505 F850 220 161 
Wollastonite’® $22 2 - 10,784 9,251 18,512 9,356 — 10,993 

Carbon black (negro de humo)_______.-.__~ $81,425 - 277,197 264,817 ~=—=—s« 208,971 285,000 

Coal, run-of-mine: , . . 
Metallurgical_______—_ _ thousand ‘tons_ _ 94181. © «9,178 - 4,611 6,985 7,014 
Steam __-_________________do____ 1,818 . 2,215 2,160 . 3,173 4,122 

Total _---_____________do____ : 8,999 9,388 ~ 9,771 10,158 11,186 
Metallurgical coal, washed____._._do_..__ 3,578 3,455 8,442 3,101 _. 8,026 

Coke:!7 . | 

Metallurgical. ________ thousand tons_ — 2,960 2,885 2,890 2,594 2,330 
Imperial... ~~ ~~ 5-5 -_._-____do____ 9 35 6 6 6 
Breeze ___-__ ~~~ -______ -___do____ 27 . 8 5 4 4 

Total __________________do____ 2,996 2,928 2,901 2,604 2,340 
Gas, natural:1® oe . 

Gross__.__.___.——— million cubic feet_— 1,479,560 1,873,457 1,815,387 —§ 1,252,352 1,276,926 
Marketable____________.----do.__~ 1,819,069 "1,242,905 "1,197,127 1,175,191 1,194,217 

Natural gas liquids:1® Field condensate | . 
thousand 42-gallon barrels_ _ - 8,800 - 41,824 26,583 26,547 - 27,657 

Petroleum:!® a 
Crude _________-~__________do___-_ 972,922 982,517 960,114 886,092 927,333 

Refinery products: 7 
Gasoline: . 

Aviation __.._________do____ 420 - 436 406 419 418 
Motor, leaded and unleaded__—do_ _ — _ 128,499 131,516 130,084 129,296 134,291 

Liquefied petroleum gas_______do____ 56,539 56,781 60,981 66,912 70,306 
Jet fuel. __-§ _-_____________do____ 9,998 12,370 12,379 12,625 15,141 
Kerosene... __________...__do____ 14,258 11,654 11,286 9,798 11,009 

- Distillate fuel oil (diesel) _.. do. ___ 81,745 85,358 89,726 88,521 84,817 
Lubricants____________.. -do__ ~~: F2,458 2 573 T2504 2,386 2,602 

| Residual fuel oi _________..do.___ 127,819 137,210 145,253 ~- 147,974 154,939 
Asphalt... _§__-__________-do____ 6,185 8,292 8,360 6,054 * 6,655 
Unfinished crude oi]?9_______.__do____ (7°) 14,577 16,954 950 452 
Unspecified _.._.___________do___-— 27,767 24,414 26,208 28,736 30,827 
Refinery fuel and losses ________do___~ 11,294 16,591 14,763 10,903 8,289 

Total. ..__________do____ 466,977 501,772 518,904 - 504,574 519,746 

“Estimated. Preliminary. ‘Revised. NA Not available. 
1Table includes data available through Mar. 31, 1989. 
2In addition to the commodities listed, pumice and additional types of crude construction materials are produced, but 

output is not reported, and available information is inadequate to make reliable estimates of output levels. 
3Sb content of ores for export plus Sb content of antimonial and impure bars plus refined metals. 
*Asenic data as reported by the Consejo de Recursos Minerales. White Arsenic is AsO3. Impure arsenic is construed to 

be impure arsenic metal. 
5Refined metal plus Bi content of impure smelter products. 
®Estimated recoverable copper contained in products from primary production units. Primary refined copper includes 

cathode copper from the Cia. Minera de Cananea S.A. electrowinning plant: 1983—7,536 tons; 1984—9,289 tons; 1985— 
8,034 tons; 1986—8,033 tons; and 1987—9,662 tons. Camara Minera de México, 1988. 

7Calculated from reported Fe content on the basis of concentrate and pellets containing 66% iron. Total run-of-mine 
output in 1986 was just under 15 million tons. 

SReported production of calcined Manganese ore. 
*Based on exports, comprised mostly of pumice stone and emery—a granular impure variety of corundum. 
10Fideicomiso de Minerales No-Metallicos Mexicanos. 
11Instituto Mexicana de la Fluorita. 
12Reported by Industrias Pefioles S.A. de C.V. (Pefioles) as the only major producer. 
18Nitrogen content of ammonia produced by PEMEX plus liquid nitrogen. 
14Includes only output used to manufacture fertilizers. 
15Series reflects output reported by Pefioles, Mexico’s principal producer, plus an additional estimated 30,000 tons bya 

smaller operator. 
16Fxcluding that for cement production. 
17Includes coke made from imported metallurgical coal. 
18Memoria de Labores 1987, Petréleos Mexicanos. 
1®Specified by PEMEX as “virgin stock-28” and was processed at its refineries primarily for export. Exports of virgin 

stock were suspended during 1986 and replaced by refinery products with greater value added. 
vised to zero.
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Exports of petroleum and petroleum ward adjustment in the Mexican steel 
_ products were by far the most significant quota. | | 

factor in Mexico’s foreign trade, totaling Mexico continued to be self-sufficient 

$8.5 billion or 41% of total exports in 1987. with respect to many mineral products, 
When exports of nonfuel minerals of $1.2 although virtually all of its potash and 
billion were included, total mineral-based © much of its aluminum, iron and steel scrap, 

exports were $9.7 billion or 47% of total finished steel products, and phosphates 
exports. Crude oil was the largest single were imported. 
contributor to the increased value of ex- Mexico was one of the United States 
ports, due both to increased volume and = principal trading partners, particularly 
higher prices. Increased prices for several | with respect to minerals and crude petrole- 
metals and increased volume of exports of um. In addition to crude oil, Mexico is a 
silver and sulfur, more than offset decreases" major supplier to the United States of 
in exports of lead, fluorspar, and other  celestite, cement, fluorspar, ferroalloys, nat- 
commodities. | . ~- ural graphite, silver, sodium sulfate, steel, 

Significant trade agreements reached in sulfur, and zinc. The United States is a 
1987 related primarily to trade in steel major supplier to Mexico of alumina and 
products. A bilateral trade and investment aluminum products, fertilizer materials in- 
agreement between Mexico and the United cluding phosphate rock and potash, scrap 
States, which supplements the General iron, specialty clays, sodium carbonate, 

Agreement on Tariffs and Trade (GATT), steel, sulfur; and talc. Mexico’s secondary 
was signed in November 1987. A further lead smelters also process significant quan- 
agreement was signed in December under _ tities of scrap material that for enviromen- 
which Mexico agreed to reduce tariffs and tal reasons can no longer be processed in | 
eliminate reference prices for steel imports the United States. | 
while the United States agreed to an up- , : : 

Table 2.—Mexico: Exports of mineral commodities’ a 
/ (Metric tons unless otherwise specified) 

, - Destinations, 1986. , r ee 
| Commodity 1985" 7 1986 United Other (principal 

Aluminum: . 
Oxides and hydroxides ________~_ . 17. —__.._ 208 (7) ~=Belgium-Luxembourg 193; 

| a Guatemala 7; Peru 2. 
Metal including alloys: 

Scrap _._~--__-____--- 4,898 6,291 | §,272  Belgium-Luxembourg 19. 
Unwrought______ 225 2,672 2,672 | 
Semimanufactures _______ __ 2,301 1,125 806 NA. 

Antimony: CO 
Ore and concentrate... ____ _ 3,291 3,510 3,510 
Metal including alloys, all forms ___ 185, 140 71 ~~ Brazil 69. 

Arsenic: Oxides and acids__________ 8,399 ° 4,330 4,270 Brazil 60. 
Bismuth: oo 

Ore and concentrate... _____ 15 —- 
Metal including alloys, allforms ——_ 496 673 463 Belgium-Luxembourg 96; Brazil 

Cadmium: Metal including alloys, all , 
forms _._._—--~---~----~-~ 3528 549 447 United Kingdom 45; Brazil 27. 

Chromium: Oxides and hydroxides _ _ _ — NA 1 -@ Peru 8; Chile 3; Guatemala 1. 

"Ore. and concentrate___________ 582,348 298,709 10,029 West Germany 106,500; Spain 
. | 70,900; China 51,880. 

Oxides and hydroxides ________~ 20 261 256 China 3; Japan 2. 
Sulfate ____..__..--__----- 190 851 836 Guatemala 13; Panama 2. 
Metal including alloys: 

Scrap ______-__-_ ie 2,770 4,814 3,835 Republic of Korea 956; France 

Unwrought. 11,205 19,117 19,117 
Semimanufactures _________ 8,209 13,388 11,169 NA. 

Iron and steel: 
Iron ore and concentrate ________ 505 1,281 37 Belgium-Luxembourg 1,003; 

Costa Rica 90. 
Metal: 

See footnotes at end of table.
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Table 2.—Mexico: Exports of mineral commodities! —Continued | : 

(Metric tons unless otherwise specified) 

emer tenance rm cE 6D SS SS ee ee eee erreee arena re nee L  ————————LK— 

Destinations, 1986 

Commodit; 1985* 1986 ~~ tual) COU 
y United Other (principal) 

a 

METALS —Continued 

Iron and steel —Continued 

Scrap _____.------_-___ 21,238 21,747 21,681 France 65; Canada 1. 
Pig iron, cast iron, related mate- 
rialg__§ $$ _~§ > 87 67 49 France 12; West Germany 6. 

Ferroalloys: 
Ferromanganese_______ _ 49,943 7,300 6,263 Canada 417; Colombia 403. . 
Ferrosilicomanganese _ ~~~ 332 ~ 19 19 
Ferrosilicon_ __________ 638 32 21 Colombia 11. 
Unspecified... ________ 136 235 1 Venezuela 175; Brazil 31; Japan 

Steel, primary forms ________ 12,778 153,274 72,106 NA. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- ; 
tions. ___________-_ 207,858 405,017 81,564 NA. 

Universals, plates, sheets —_ 120,422 363,798 146,428 NA. 
Hoop and strip _____.—_~_ 4,090 2,939 2,885 France 46; Guatemala 6. 
Rails and accessories _ — — — — 2 70 22 Guatemala 48. 
Wire ___________-___ 2,191 8,266 5,056 Canada 1,306; Belize 959. 
Tubes, pipes, fittings __——— 204,075 154,078 114,892 NA. 
Castings and forgings, rough 23,935 23,223 22,745  Belgium-Luxembourg 186; West 

Germany 95. | 
Unspecified...___._-_-- . (4) -- | 

Lead: 
Ore and concentrate. ..___ ~~ - 9,874 5,618 626 Belgium-Luxembourg 3,912; 

. Spain 1,080. 
Oxides _._____~~~~____.~-- 23,549 25,130 11,328 Japan 8,003; Colombia 1,032. 
Metal including alloys: 

Scrap ___._____-_--~--~- 2,122 1,852 1,792 Guatemala 40. 
Unwrought_ ________ ~~~ 107,003 104,003 26,636 Belgium-Luxembourg 36,256; 

Italy 15,842. 
Semimanufactures _____—__~— 962 421 ‘270 ~— Belize 41; El Salvador 40. 

Magnesium: Metal including alloys, all 
forms _____________~~--~-~ 80 289 289 

Manganese: 
Ore and concentrate: 

Battery-grade ___________ 19,679 31,023 16,786 Colombia 3,806; Japan 3,000. 
Metallugical-grade _____ ~~ 110,206 83,877 16,717 N orway. 28,910; Venezuela 

Oxides _.____________-----~ _- 6 5 Costa Rica 1. 
Mercury _______~— 176-pound flasks_ _ 2,677 4,505 908 Brazil 2,117; Argentina 986. 
Molybdenum: 

and concentrate __.____.——~ 14,533 2,875 _. United Kingdom 1,280; West 
Germany 1,022; Netherlands 

Ni Metal including alloys, all forms ~~~ -- 229 228 West Germany 1. 
ickel: 
Ore and concentrate _ _ _ kilograms_ — _- 15 _- All to Guatemala. 
Matte and speiss ___________~_- 23 3 2 West Germany 1. 
Ash and residue containing nickel _— 20 -- 
Metal including alloys, semimanu- 

fattures _§ -_ -__ 18 15 10 Guatemala 2; Denmark 1. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
troy ounces_ _ 41,378 1,447 1,447 

Silver: Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces_ — 59,637 55,596 46,335 Japan 6,349; West Germany 

Tin: 
Ore and concentrate _____-—_-~-~- 9 908 _. Alito Belgium-Luxembourg. 
Oxides _.____________-_--~-~ 7 __ 
Metal including alloys: . 

Scrap _.________~-_-----+ _- 2 2 
Unwrought___________~~- _- 171 170 Guatemala 1. 
Semimanufactures __———_—-—- 97 191 190 Do. 

Titanium: 
Ore and concentrate _ _ _ kilograms_ _— __ 110 110 
Oxides _-__-____ ee 1,060 818 33 El Salvador 402; Guatemala 304; 

Honduras 69. 
Tungsten: 

Ore and concentrate _________~-— 1,093 172 172 
Metal including alloys, all forms ___ 3 57 7 Sweden 30; West Germany 13. 

See footnotes at end of table.
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Table 2.—Mexico: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodi 1985° 1986 : 
v . a United Other (principal) 

METALS —Continued . 

Vanadium: Ash and residue containing , 
ar enadium - ----------------- 251 1,360 1,360 
inc: 

Ore and concentrate. _________- 214,657 197,774 18,130 Belgium-Luxembourg 69,129; 
U.S.S.R. 33,220; Italy 26,110. 

Oxides ___-_ ~~~ 17,982 20,563 18,984 United Kingdom 1,186; Uruguay 

Blue powder. —____.~~.____-- 3,051 2,650 2,318 Australia 108; Argentina 104. 
Ash and residue containing zinc _ _ — — 443 1,446 1,230 Uruguay 216. 
Metal including alloys: 

Scrap _____~___~_____ (4) _- 
Unwrought_ ___ 22 18,292 73,929 47,670 Japan 9,492; Costa Rica 4,065. 
Semimanufactures ________— 7,752 12,294 169 Costa Rica 5,901; Argentina 

1,699; Dominican Republic 
1,597. 

Other: 
Ores and concentrates________ _- 14 14 
Ashes and residues_ __—_~_______ 1,532 172 42 China 100; Japan 16. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete ~- 2 246 1,457 1,455 Brazil 1; Dominican Republic 1. 
Artificial: Silicon Carbide_ ___—____ 313 1,791 667 J. apan 1,050; Republic of Korea 

Dust and powder of precious and semi- 
precious stones___—_ — kilograms — 9 12 10 Ireland 2. 

Grinding and polishing wheels and 
. stones _______ 288 165 158. Honduras 2; United Kingdom 2. 

Asbestos, crude_________...--— 49 (?) _-  Allto West Germany. — 
Barite and witherite____._.___.___- 34,675. 29,792 29,792 
Boron materials: 

Crude natural borates__ _______~— 13 63 13 Colombia 50. 
Oxides and acids __._.__.._.-—~— 20 1 -- Mainly to Dominican Republic. 

Cement_________-_ thousand tons__ 4,620 . 8,717 3,615 Belize 42; Venezuela 14. 
Chalk____§__________~_-____- _- 475 475 
Clays, crude: . 

ntonite _.______._______- 7,170 11,488 6,212 Netherlands 5,258; United King- . 
om 18. 

Fuller’s earth ___$__§_§._.______ _- 22 22 
Kaolin ________...._-__--- 2,527 2,012 1 Cuba 2,011. 
Unspecified _.._____..-__-_- 129 56 ?*) Colombia 20; Peru 13; El Salva- 

or 8. 
Cryolite and chiolite____ — kilograms. _ 6 263 _— All to West Germany. 
Diatomite and other infusorial earth — — — 4,469 5,461 122 West Germany 1,350; Argentina 

1,119; Colombia 1,113. 
Feldspar __ __.____ ~~~. - 6 688 688 
Fertilizer materials: Manufactured: 

Ammonia ___~__ 390,039 96,592 43,848 Spain 28,083; Belgium-Luxem- 
bourg 13,841. 

Nitrogenous_____......-_--- 38,922 81,933 24,325 Netherlands 17,260; Colombia 

Phosphatic ___________--- ~~ 280 25,244 95 U.S.S.R. 15,056; Peru 6,732; Guy- 
ana 3,011. 

Potassic ______________~____ 7,307 120 120 
Unspecified and mixed _________ 821 528 526 Netherlands 2. 

Fluorspar (total) ..........._--- 564,622 437,526 246,108 Netherlands 73,531; Canada 

Of which: 
Acid-grade _____________ — 271,557 NA 
Other grades including ceramic _ 293,065 NA 

Graphite, natural _._ ~~... _ 19,298 18,919 17,633 Spain 1,283; Panama 2. 
Gypsum and plaster __ thousand tons_ _— 3,899 2,269 2,040 India 86; Canada 56. 
Iodine ______________~----~--- 1 16 _. All to West Germany. 
Lime ___________________-_-_ 46,868 18,578 17,998 Belize 580. 

oa eat compounds: 
esite, crude___._.______~ _— 4 _-.  Allto Nicaragua. 

Oxides and hydroxides _________ 28,995 44,342 13,456 West Germany 14,380; Argen- 
tina 6,543. 

Meerschaum, amber, jet _________-_ 51 ?*) ?) 
Mica: Crude including splittings and 

waste _______________-___-_ 6 29 27 Panama 2. 
Phosphates, crude _____________~- 353 55 _- Mainly to Japan. 
Pigments, mineral: Iron oxides and hy- 

droxides, processed ___...-_____ 2,640 2,741 2,395 Canada 139; Japan 108. 
Precious and semiprecious stones other 

Nate a kil 5,441 834 699 =o; 29;S a --~...——~~ kilograms. _ ; apan 129; Spain 2. 
Synthetic ____________do____ 550 46 46 

See footnotes at end of table.
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| Table 2.—Mexico: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

) Destinations, 1986 
Commodity 1985* 1986 : _ 

United Other (principal) 

INDUSTRIAL MINERALS —Continued . . 

. Salt and brine______ thousand tons__ 8,993 4,435 1,611 Japan 2,462; Canada 285. | 
Sodium compounds, n.e.s.: 

Carbonate, manufactured__—___—__ 1,044 1,857 —- Mainly to Cuba. 
Sulfate, manufactured _________ 143,808 157,283 91,303 Brazil 43,255; Colombia 3,964. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _____ 2,427 2,164 1,566 China 341; Italy 50. 
Worked __ ~~ -- 12,655 14,602 13,827 Canada 598; Panama 77. 

Dolomite, chiefly refractory-grade __ 1,121 1,461 1,065 El Salvador 200; Panama 100. 
Gravel and crushed rock ________ 44,055 6,706 6,706 
Limestone other than dimension __ _— 117,760 104,636 104,636 
Quartz and quartzite.__§_ 2 2 20 76 76 
Sand other than metal-bearing ____ 83,364 28,986 28,878 Guatemala 48; El Salvador 43. 
Sand and gravel ~~~ > 18,223 11,347 11,315 Honduras 15; Nicaragua 13. 

Strontium minerals: Celestite _______ 40,207 30,698 28,121 Japan 2,577. 

Elemental: 
Crude including native and by- 
product____ thousand tons__ 1,644 1,031 715 Romania 112; United Kingdom 

| Colloidal, precipitated, sublimed _ 0  __ se 
Unspecified _...________- 33 (??) _. All to Guatemala. 

Dioxide. ___ ~~~. -________ 120 110 90 Costa Rica 20. 
Sulfuric acid. ..._._-_________~_ 456 321 23 Guatemala 213; Panama 84. 

Talc, steatite, soapstone, pyrophyllite __— 18 20 .~— 1 Salvador 15; Panama 5. 
Vermiculite___._.______________ 149 66 66 
Other: 

Crude. 2 LL 183 333 227 Venezuela 80; Colombia 20. 
Slag and dross, not metal-bearing — — — 55 410 256 Venezuela 154. 

MINERAL FUELS AND RELATED . 
MATERIALS | 

Asphalt and bitumen, natural ____—— 193,983 77,436 74,402 Costa Rica 2,717; Guatemala 120. 
Carbon black ______....____-_- 41,214 36,433 14,504 Switzerland 7,586; Cuba 3,300. 
Coal: All grades including briquets — — — — 168 831 582 Belize 232; Guatemala 17. 
Coke and semicoke___~_~_____.-—_ 163,535 24,358 7 Philippines 24,351. 
Peat including briquets and litter __ _ — — 212 25 25 
Petroleum: 

Crude. thousand 42-gallon barrels_ — 524,943 470,450 226,533 Spain 71,700; Japan 66,200. 
Refinery products: 

Liquefied petroleum gas — do. _ — — 6,635 11,121 5,148 NA. 
Gasoline, motor ___ do. __— 7,148 3,766 _- NA. 
Kerosene and jet fuel_ _ _do_ ___ 1,947 2,550 501 NA. 
Distillate fuel oil _____do___~_ 5,492 9,259 6,487 NA. 
Residual fuel oil_ _ _ ____do____ 8,983 14,553 9,741 NA. 
Asphalt ___________do____ _— 16 NA NA. 
Unfinished crude oil _ — _do_ — __ 16,954 950 NA NA. 

TRevised. NA Not available. 
1Table prepared by H. D. Willis. 
2Less than 1/2 unit. 
$Boletin Informativo. Instituto Mexicano del Zinc, Plomo y Coproductos A.C. 
“Revised to zero. 

Table 3.—Mexico: Imports of mineral commodities’ | 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodity 1985* 1986 : _ 
United Other (principal) 

METALS 

Aluminum: 
Ore and concentrate___________ 46,659 35,086 28,108 Guyana 6,024; unspecified 954. 
Oxides and hydroxides _________ 197,657 88,121 83,476 Japan 2,836; Brazil 633. 
Metal including alloys: 

Scrap __~_ ~~~ ~~ ___ 54,050 18,218 18,043 France 70; Canada 57. 
Unwrought. ___§_§_~§_§_______ 45,236 16,085 11,271 Canada 4,315; Venezuela 500. 
Semimanufactures _________ 28,639 18,796 15,891 NA. 

See footnotes at end of table.
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| Table 3.—Mexico: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit; 1985 1986 ~~ Inteqs .... . 2 
3 y United Other (principal) 

a 

METALS —Continued 

Antimony: Oxides _______-------~ 34 29 17 West Germany 11; Netherlands 

Arsenic: Metal including alloys, all . . 
forms ____—___~~-~—-----~-~- 5 43 43 

Beryllium: Metal including alloys, all 
forms _____—— ~~~ kilograms__ 55 36 36 

Bismuth: Metal including alloys, all 
forms ____.—-~--__-__----~--- 134 () (?) 

Cadmium: Metal including alloys, all 
forms ___~—~_~~—~-----~-~-~---~- 2 42 42 

Chromium: 
Ore and concentrate _________-_-~ 63,761 27,781 8,601 Cuba 7,895; Turkey 6,500. 
Oxides and hydroxides ________~ 70 63 63 

Cobalt: 
Oxides and hydroxides __.—__ ~~ 100 151 67 Belgium-Luxembourg 58; 

Netherlands 24. 
Metal including alloys, all forms _~— — 124 71 . 26 Belgium-Luxembourg 35; Cana- 

Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 

kilograms_ _ 273 184 179 West Germany 3; United King- 
om 2. 

Copper: 
. Oxides and hydroxides —____-_~~- 20 11 7 United Kingdom 3; Panama 1. 

Metal including alloys: 
Scrap _______----_------ 24,655 7,451 7,449 Ethiopia 2. 
Unwrought_ _______--__--~- 11,843 437 437 
Semimanufactures ____—__~-~ 10,926 2,963 1,878 NA. | 
Unspecified _________--~- 62,745 8,121 3,422 Chile 4,699. 

Iron and steel: 
Iron ore and concentrate __—————~ 2,137 208,617 101,121 Belgium-Luxembourg 54,918; 

— Chile 51,574. 
Metal: a 

_Serap _.____~-__-_----_- 839,890 430,502 365,979 West Germany 29,651; Japan 

Pig iron, cast iron, related mate- a 
rials___$_~§~-____~.---__ 20,879 10,482 8,014 Canada 1,125; Panama 800. 

Ferroalloys: . 
Ferrochromium ——_ — ———_— 327 25 25 

'  Ferromanganese__— ————_— 389 108 107 Switzerland 1. 
Ferromolybdenum_ _ — — — —— 52 43 43 
Ferronickel __—_____—_~- 339 49 49 
Ferrosilicomanganese —__~— 20 31 31 
Ferrosilicon_ ______—--- 1,412 579 393 Brazil 156; West Germany 21. 

_ Unspecified. ___.._----~ 4,354 . 2,335 1,527 NA. : 
Steel, primary forms _ — —_——_—_ 411,661 NA 
Semimanufactures: 

Bars, rods, angles, shapes, sec- . 
tions___________--- 74,870 NA 

. Universals, plates, sheets —— 290,664 NA 
Hoop and strip _ __ __---~-~ 18,448 NA 
Rails and accessories — —_—_— 244,617 NA 
Wire __.____~-__--~_ 12,433 NA 
Tubes, pipes, fittings __——_ 51,586 NA 
Unspecified_ ____._._—-_ (°) _— 

Lead: 
Oxides _________-___~~_---- 179 27 27 
Metal including alloys: 

Scrap _____~----_~---~- 503 1,056 1,056 
Unwrought_ ____~_________ 336 28 28 
Semimanufactures ___—_—___ 116 13 13 

See footnotes at end of table.



594 | MINERALS YEARBOOK, 1987 . 

Table 3.—Mexico: Imports of mineral commodities! —Continued a 

(Metric tons unless otherwise specified) : 

Sources, 1986 

Commodity 1985° 1986 : _ 
United Other (principal) 

METALS —Continued | 

Lithium: Oxides and hydroxides — ~---e 361 156 . 57 Hong Kong 99. 
Magnesium: Metal including alloys: 

p__--------~~_~ | 75 17 3 Unspecified 14. 
' Unwrought __--- ~~~ __ 1,121 965 812 Sweden 69; Norway 43. . 
Semimanufactures..___ 2 _~_____ 139 101 101 ae 

Manganese: 
Ore and concentrate____§_§_._____ 146,454 112,353 23,913 Panama 87,443; Congo 993. 
Oxides __-_~_~~~ ~~ 1,452 1,826 308 Belgium-Luxembourg 719; Brazil 

_ Mercury _______~_ 76-pound flasks__ 199 7 q So 
Molybdenum: 

. and concentrate _._§ $$ _§____ 52 _— - 
Metal including alloys: 

Unwrought____________- 15 19 (7) Mainly from Austria. 
; Nickel Unspecified ~~... .._____ 11 8 3 Netherlands 4; Japan 1. 

ickel: | 
-Matte and speiss _...-22.. 3,539 1,896 1,217 Canada 591;Cuba 24. | 
Oxides _._---~-~-~ ee t—(‘<i—‘i‘iéC‘«~S 64 5 Cuba 33; Canada 26. 
Metal including alloys, semimanu- | 

factures ~~~ 1,505 . 2,662 5387 NA. 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought: 

Palladium ____. troy ounces_ _— 1,254 NA a . 
Platinum —...._-_____-do____ 4,343 NA . 
Rhodium. — 2. ...._____do____ 64 NA . 
Unspecified ___. .._._..do___~— 1,010 NA 

Selenium, elemental_ ~~ ________ 25 25 21 United Kingdom 4. oe 
Silver: Metal including alloys, unwrought . . 
ment partly wrought __~— troy ounces. _ 3,504 5,530 4,951 Italy 386; West Germany 193. 

Ore and concentrate_._________ 5,503 6,311 6,229 Singapore 62; Bolivia 20. 

Orides — = — = === onan =- 39 39 | 
etal including alloys: . 

Scrap _._ 1 --- 156 135 135 
Unwrought_ _._._.___---- - 2 67 67 
Semimanufactures_...._._. . 70 12 6 West Germany 4; United King - 

om 1. 

Ore and concentrate .________—- 52,918 47,129 5 Australia 47,124. 
Oxides _-.-_-__~______---_- 1,443 1,405 437 West Germany 495; Belgium- 

Luxembourg 245. 
Metal including alloys, all forms —_— 144 42 38 West Germany 4. 

Tungsten: 
Ore and concentrate _________ ~~ 72 ® ) 

win including alloys, all forms ~~~ 125 . 43 18 Austria 19; Netherlands 2. 
Cc: : 
Oxides _____________~__~__- 159 96 96 

Blue powder — —-- ee 699 239 126 ~=Belgium-Luxembourg 112. 
Metal including alloys: 

Scrap ~~. ..2--______-_- 1,193 1,376 1,372 Ethiopia 4. 
Unwrought_ __~.______--- 2 2 2 
Semimanufactures ________~ 434 184 176 West Germany 6; Netherlands 2. 

Zirconium: Ore and concentrate__ _ — —— 4,678 1,177 821 Australia 237; Austria 43. 
er: 
Ores and concentrates_— . ____.—- 1,153 426 374 United Kingdom 19; Nether- 

an . 
Base metals including alloys, all 

forms ______._____-_~--- 667 308 238 § West Germany 21; Belgium- 
Luxembourg 12. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

etc _____.___________---~- 163 1,061 1,002 West Germany 58; Switzerland 

Corundum _____________-_ 4,350 1,446 133. ~— Brazil 582; West Germany 461; 
Austria 266. 

Silicon carbide... __ 521 135 59 ~—Brazil 76. 
Grinding and polishing wheels and 

stones _. ~~ 458 345 230 West Germany 84; Italy 11. 
Asbestos, Crude_______.________ 54,871 28,209 7,461 Canada 14,089; Republic of 

South Africa 3,009. 
Barite and witherite____.________ _ 16 99 98 Switzerland 1. 

See footnotes at end of table.
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Table 3.—Mexico: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Sources, 1986 

. Commodit; 1985* 1986 : | y United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Boron materials: Crude natural borates —_ 1,918 976 976 . 
Bromine _..—--__---~.~.--_ ~~ 156 99 99 | 
Yement_____§______~_~ 2 9,592 8,438 5,303 France 2,277; Brazil 296. 
Dhalk_ ~..----_-_-----_------- 5,322 1 @) Mainly from Switzerland. 
“lays, crude: 

mtonite _________._______ 685 | 509 507 United Kingdom 2. , 
Kaolin ___________-~_-----~- 91,219 85,424 85,229 Spain 79; United Kingdom 59. 
Unspecified ___._.________-_-- 131,784 109,818 109,285 § West Germany 210; France 199. 

Cryolite and chiolite______......- 86 832 (*) Denmark 817; Belgium- 
- Luxembourg 14. 

Diamond: 7 
Industrial stones _ . — _ — kilograms_ _ 816 139 71 Italy 60; United Kingdom 4. 
Dust and powder _._____do____ 1,348 548 509 Belgium Luxembourg 18; West 

rmany 12. 
Diatomite and other infusorial earth _ _ _ 142 . 513 502 United Kingdom 10. _- 
feldspar, fluorspar, related materials __ 1,043 4,448 4,328 Canada 112; West Germany 8. 
Fertilizer materials: . 

Crude, nes ~~ ee 1,016 791 790 Australia 1. 
Manufactured: . - 

Ammonia_ 76,950 27,070 12,931 Venezuela 14,138. 
_ Nitrogenous ___ __— --____— 117,610 184,321 3,598 Romane 148,177; U.S.S.R. 

Phosphatic —_.....______-_ 403,453 249,732 183,896 Tunisia 33,000; Israel 32,836. | . 
Potassic_ 1. --- 37,173 29,181 29,181 
Unspecified and mixed_ — —_—_~— 116,467 1,953 1,364 Spain 316; Belgium-Luxembourg 

Graphite, natural _.....-______- 46 48 20  ~=&Brazil 16; West Germany 7. 
Gypsum and plaster ___._________~- 11,400 8,546 8,527 West Germany 15; Spain 4. 
fodine ___~_ ~~~ 322, 141 131 Japan 7; West Germany 2. 
Lime __~_._~ ~~~ 896 _ 729 729 
MO een compounds: 

esite, crude __________-~-. 9 1,573 1,562 France 7; Belgium-Luxembourg 

Mi Oxides and hydroxides ________~_ 920 1,701 1,661 Italy 20; West Germany 8. 
ca: 
Crude including splittings and waste _ 132 153 126 West Germany 18; United King- 

om 5. 
Worked including agglomerated split- 

tings 2 92 . 94 89 Belgium-Luxembourg 3; Sweden 

Phosphates, crude .__ thousand tons_ — 1,038 1,097 295 Morocco 772; Jordan 30. . 
Pigments, mineral: Iron oxides and 

‘ hydroxides, processed__________-— 448 . 588 568 West Germany 16; United King- 
; | om 3. 

Potassium salts, crude_____.____~~ 239,840 144,588 31,748 Canada 49,209; U.S.S.R. 42,626. 
Precious and semiprecious stones other 

than diamond: . : 
Natural ________-_ _ kilograms__ 805 40,215 NA NA. 
Synthetic ____________do___~_ 1,803 41,874 710 France 31,986; Switzerland 

. 5,600; Thailand 3,510. 
Pyrite, unroasted___________--~- 151 124 20 West Germany 104. 
Quartz crystal, piezoelectric . 

kilograms_ _ 23,583 36 36 
Salt and brine________._-_--~--- 584 660 595 West Germany 65. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured_______— 94,632 78,191 78,191 
Sulfate, manufactured ________— 40 50 15 Netherlands 35. 

Stone, sand and gravel: 
Dimension stone: . 

. Crude and partly worked ___ ~~ 3,582 1,667 546 _— Italy 489; Cuba 364. 
Worked ______________ ~~ 11,973 9,781 9,528 Guatemala 96; Dominica 88. 

Calcite, common _____________ 1,666 1,506 1,449 Italy 36; United Kingdom 19. 
Dolomite, chiefly refractory-grade — — 38 1,497 1,497 - 
Gravel and crushed rock ~~ 7,101 2,799 2,770 Italy 20; United Kingdom 9. 
Quartz and quartzite - ~~~ -~---- 773 405 285 Sweden 83; West Germany 20. 
Sand other metal-bearing —_ ~~ _ 112,319 68,305 68,156 United Arab Emirates 88; Swe- 

en 30. 
Sulfur: 
Elemental: ; 

Crude including native and 
byproduct _......__._ -- 56,883 239,342 115,786 Canada 123,421; Belgium- 

Luxembourg 135. 
Colloidal, precipitated, sublimed _ 149 35 30  #West Germany 5. 

Sulfuric acid... _._/_______~. 38,775 22,383 22,383 
Talc, steatite, soapstone, pyrophyllite __ 149,220 79,279 71,749 Italy 840; France 240. 

See footnotes at end of table.
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| Table 3.—Mexico: Imports of mineral commodities' —Continued : 

. ' (Metric tons unless otherwise specified) | | 

Sources, 1986 

Commodity 1985 1986 United Other (principal 

INDUSTRIAL MINERALS —Continued 

Vermiculite_________________-_ 658 462 457 China5d. 
Other: Crude _________-----_ -- 12,076 9,051 8,623 Australia 237; Spain 68. 

MINERAL FUELS AND RELATED 
MATERIALS 

_ Asphalt and bitumen, natural _______ 1,908 1,048 1,047 West Germany 1. . 
Carbon black ——-----~-------~-~__ 209 NA 

Briquets of anthracite and bituminous 
coal__.___.—_ thousand tons__ 1,064 240 129 Colombia 55; Canada 53. . 

Lignite including briquets _______ 6,743 3,592 3,592 _ 
All grades including briquets —____ (°) __ 

Coke and semicoke____________~~- 151,342 - 61,396 _ 25,221 Panama 39,076; Canada 99. 
Gas, natural__— ~~ million cubic feet_ _ 2,081 1,789 1,789 
Peat including briquets and litter —_ _ _ _ 256 268 268 . 
Petroleum refinery products: . 

Liquefied petroleum gas 
“thousand 42-gallon barrels__ 13,524 —-_-8, 987. 7,895 NA. 

Gasoline, motor_____..——do____ 23 14 5 NA. 
Mineral jelly and wax ___—_ _do____ 277 236 134 Brazil 79; Spain 12. 
Kerosene and jet fuel ____—do____ 439 504 290 NA. 
Lubricants... _____._.-do____ 1,099 1,274 1,053 NA. 
Residual fuel oil ________do____ 4,254 11,096 7,148 NA. | 
Petroleum coke_________do____ 883 © 880 826 Australia 54. 

"Revised. NA Not available. | 
1Table prepared by H. D. Willis. | 
2Less than 1/2 unit. : oo 
3Revised to zero. 

COMMODITY REVIEW | oe 

| METALS sion programs during the year. The Govern- 
_. . . ment, through Nacional Financiera S.A. 
‘Bismuth.—Production of refined bismuth (NAFINSA), assumed control of Mexicana 

increased for the fourth year and reached a qe Cobre in order to avert a declaration of 
total of 561 tons, which was the highest bankruptcy. Cananea was owned almost 
production since 1980. Exports were 489 entirely by Government agencies. At year- 
tons, domestic consumption was 39 tons, end, the Government announced a plan to 
and the balance of 33 tons apparently went fully privatize Mexicana de Cobre. Also 
into inventory, continuing a trend that has during the year, an agreement between 

persisted since 1983. Most of the exports Mexico and the United States limiting sul- 
went to the North American market, for fur dioxide emissions from copper smelters 
which Mexico is the largest supplier. _ on each side of the border was signed under 
Cadmium.—Mine production of cadmium the basic 1983 Border Environment Agree- 

increased for the fourth year, and produc- ment. | 
tion of refined cadmium reached a new The principal developments at La Cari- 

record high. Domestic cadmium consump- dad were the completion of the 230,000-ton- 
tion declined for the fifth year in a row to per-year smelter and the start of construc- 
174 tons but exports increased to 940 tons, tion of a 500,000-ton-per-year sulfuric acid 
and the total of domestic and foreign sales plant. Upon completion the plant should 
reached a new record high of 1,114 tons. recover about 98% of the sulfur dioxide 
Copper.—There was notable change in created in the copper smelting process. 

1987 for the Mexican copper industry. The Worldwide marketing of the acid will be 
two major producers, Cia. Minera de Cana- handled by a subsidiary of the Boliden Co. 
nea with its mine and smelter at Cananea Reported copper production at La Caridad 
and Mexicana de Cobre with its La Caridad in 1987 was 131,208 tons, which included 

mine and smelter near Nacozari, both in 80,811 tons of copper in concentrates and 
the State of Sonora, completed major expan- 52,418 tons in anodes.
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At Cananea expansion of concentrator ada, and an agency of the Mexican Govern- 
sapacity to 95,000 tons per day was complet- ment have ownership interests—was the 
ad, and construction of a second solvent largest producer in the Guanajuato district 
axtraction-electrowinning (SXEW) plant to with reported production of 42,959 troy 

, produce an additional 60 tons per day of ounces from six mines during the first 9 
| sathodes was started. Completion of the months of 1987. Other important gold pro- 

’ soncentrator expansion will enable the Ca- ducers in Mexico were Corporacién Indus- 
nanea smelter to operate at its full capacity trial Sanluis S.A. de C.V. from mines in the 
of 45,000 tons per year of blister copper. San Dimas district in the States of Durango 

| Retrofitting of emission controls at the and Sinaloa; Cia. Real del Monte y Pachuca 
Cananea smelter would be required only if S.A. from mines in the Pachuca area in the 
the capacity of the smelter were to be State of Hidalgo; and Cia. Minera de Cana- 
increased. Concentrates that cannot be nea S.A. and Mexicana de Cobre as a by- : 
 3melted at Cananea will either be smelted product from their porphyry-type copper 
at La Caridad or exported. Cananea was mines in the State of Sonora. 
reported to have acquired the copper smelt- Minera Zapata S. de R.L. de C.V., an 
er of Cia. Minera de Santa Rosalia S.A. at affiliate of Phelps Dodge Corp. of Phoenix, 
Santa Rosalia, Baja California, which would Arizona, announced the discovery of signifi- 
add 15,000 tons per year of smelting capaci- cant gold mineralization in the northern 
ty when the smelter is refurbished. Report- portion of the State of Sonora and reported 
ed production at Cananea included 37,068 that studies to determine the economic 
tons of copper in concentrates, 43,922 tons viability of developing a gold mining oper- 
of copper in blister copper, and 9,662 tons of ation had begun. | 
copper in copper cathodes. Production in- Iron Ore.—Mexican iron ore production 
cluded 1,570 tons of copper contained in increased slightly in 1987 to 7.5 million tons 
purchased concentrates, resulting in net of pellets. Principal sources of crude ore 
production from Cananea of 89,121 tons were the Ferrotepec Mine in the Las Tru- 
after consideration of the metallurgical loss _ chas district of Michoacan, the Pefia Colora- 
in smelting of purchased concentrates. da Mine in Colima, the La Perla Mine in 
Mexicana de Cobre operated Mexico’s Chihuahua, and the Hércules Mine in Coa- 

only copper refinery and produced 120,377 huila. Concentrators are operated at the 
tons of refined copper in 1987. Proposals to mine sites. Pellet plants are operated in 
expand the capacity of the existing plant Colima by the Pefia Colorada consortium 
and/or to build a new refinery in the and at steel plants at Lazaro Cardenas, 

northwestern region of Mexico, close to Michoacén (SICARTSA), and Monclova, 
Cananea and La Caridad, were under study Coahuila (AHMSA). In addition, 45,000 tons 
but no action was taken. : of iron ore pellets, 101,000 tons of lump ore, 
Domestic sales of refined copper were and 344,000 tons of sinter fines were im- 

reported by different sources to be from ported. 
| 124,000 tons to 129,000 tons. Imports of Iron and Steel.—Production of crude — 

refined copper were estimated to be approx- steel in Mexico increased by 5% more than 
imately 30,000 tons for a total consumption that of 1986 to 7.6 million tons, second only 

| of approximately 155,000 tons. Most of the to the record high 7.7 million tons produced 
concentrate production that was not smelt- in 1981. Finished steel products (rolled prod- 
ed locally was exported. ucts plus castings and forgings) produced 
Gold.—The Guanajuato district in the totaled 5.8 million tons for a productivity 

State of Guanajuato is the most important (ratio of finished products to crude steel) of 
gold-producing area in Mexico, accounting 77%, compared with the 5.6 million tons of 
for about one-fourth of reported Mexican finished products and productivity of 79% 
gold production. The Torres Mining Com- achieved in 1986. 
plex—Industries Pefioles S.A. de C.V. Distribution of production by company 
(Pefioles), Cia. Minera Fresnillo S.A. de and by product lines is shown in tables 4 
C.V., Lacana Mining Corp. of Toronto, Can- and 5.
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a Table 4.—Mexico: Production of crude steel, by group and company 
| (Thousand metric tons) a | | 

Siderargica Mexicana (SIDERMEX) Group: | . 
Altos Hornos de México S.A.(AHMSA) ___________-_---_--__- 2,608 _ 2,868 3,085 
Fundidora de Monterrey S.A. (FMSA)?_____________---------+-- 943 255 en 7 
Siderargica Lazaro Cardenas-Las Truchas S.A. (SICARTSA)_—~.----~--~- . 613 1,192 1,190 : o 

Total _-----__----- eee ++ 4,159 4315 4,275 

| Pv Tuiboo de Acoro de México S.A. (TAMSA) ____________--____-__- 279 233 466 | 
Hylsa de México S.A. (HYLSA) ___________________-------- 1,671 1,582 1,662 

_ > Others __~---~--~-~---------~----------------------____ 2581045168 
- Total _.___________________-___----------~----- 3,208 - 2,860 | 3,296 

Grand total _._____________ eee 7,367 7115 ~SCST,ST71 

_1Permanently closed in 1986 after incomplete operating year. . 

, Table 5.—Mexico: Production of finished | 
: steel, by type | | 

| (Thousand metric tons) | | 

| Type 1985 1986 1987 oo | | 

| Castings and forgings ae 56 ~ 26 40 | 

. Rolled products: — a - 
Flat-rolled___________. 2,797 2,229 2,355 — —— 
Nonflat products__....__ 2,958 3,116 = 3,148 

: Seamlesstubes______... 292 208 288 | 

Total _._..________ 6,042 5,623 5,791 7 

-. During 1987, 1.2 million tons of finished molybdenum, as well as the production of 
| steel was exported and 331,000 tons was ee as a group, reached record-high 

imported, compared with exports of 1.1 ‘eves. 1ne mos significan _production in- 
million tons and imports of 451,000 tons in creases over 1986 were of silicomanganese 

1986. Apparent domestic consumption of 4nd ferrochromium. Cia. Minera Autlan 
finished steel products was 4.9 million tons oe to be the principal producing 
in 1987 compared with 5.0 million tons in m oo 
1986. The increased production, exports, did, done mune production of ‘fad 
and decreased apparent consumption can be 198 6 4. c did ch Sig cae y f rom tha “” | 
attributed to the progressive rationalization seconadars refined lead. Ret ° ried dorsestic 
and improvements in efficiency of the Mexi- pti f ori " a ed lead j | 
can steel industry and also to the increased oreaned’. ton th r of 1946 by. bo tL 5 400 

tee - cre over that o y about 5, 
ae Hon ay eee th the vs. market tons or 6.4% while exports decreased below 
Or imported steel and the continued co that of 1986 by about 16,300 tons to 88,352 
nomic restrictions on the domestic Mexican tons. The difference in indicated domestic 

economy: . . consumption was largely in inventory accu- 
Prineipa’ aev eropments du ine the yen mulation and in increased use of tetraethyl 

Iron and steel industry lead in gasoline. This latter usage suggests 
were the continuation of the phase-2 expan- that production of leaded gasoline for ex- 
sion of the SICARTSA works at Lazaro port was also a major end user of Mexican 
Cardenas, Michoacan; the implementation _jead. 
of plans to improve production efficiency at | Manganese.—Production of metallurgical 
the iron ore and coal mines of the Sidermex manganese ore in Mexico declined sharply 

Group in Chihuahua and Coahuila; and the from levels achieved in 1986, reflecting the 
submission of requests to the World Bank depressed state of the world steel industry 
for the financing of an integrated program and resultant inventory surplus of manga- 
of modernization and quality improvement. nese ore and ferroalloys. Minera Autlan 

Production and export of ferroalloys con- continued to be the major producer, pro- 
tinued to increase. The production of ferro- ducing 581,300 tons of crude manganese 
manganese, silicomanganese, and ferro- carbonate ore and 336,000 tons of calcined
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product from its mine and plant at Molan- produced in Mexico, with the exception of | 

z0, Hildago. Production of battery-grade ore that contained in exported copper concen- 

| rose by 7% from 38,700 tons to 41,300 tons, trates and blister copper, is refined by 

reflecting the increased usage of dry cells in Met-Mex Pefioles de C.V., a subsidiary of 

radios and similar consumer products. At Peiioles, at its Torreon, Coahuila, metallur- 

- yearend, demand for both calcined manga- gical complex or by Industria Minera 

nese ore for metallurgical use and battery- México S.A. (IMMSA) at its Monterrey, 

| grade ore was picking up. Prices for manga- Nuevo Leén, complex. 

nese ore declined by about 5% during the Mine production of silver was not signifi- 

year, whereas prices for ferroalloys general- cantly different from that of 1986, with 

ly rose, although not at the same rateasthe production decreases being registered at 

general inflation. Real de Angeles and IMMSA and increases 

Domestic sales of calcined manganese ore being recorded by Pefioles and affiliates and 

(nodules) declined slightly in 1987, whereas Empresas Frisco. Indicated production of 

export sales rose. For the first year some refined silver increased by 8% over that of 

gales of crude (uncalcined) manganese car- 1986, suggesting that significant quantities 

bonate were made, leading to an overall of silver in inventory were moved to market 

increase in ore sales in 1987. Exports of during the year. Sales data indicated that 

standard- and medium-carbon ferroman- 15% of the refined silver sold in 1987 was 

ganese declined while exports of silicoman- destined for export markets. | , 

ganese increased, leaving total exports of The San Antonio Mine of Industrial San- 

manganiferous alloys virtually unchanged. luis was the only significant new mine 

Late in the year, Minera Autlén an- opening reported in 1987. The mine is in the 

nounced plans to begin production of State of Sinaloa and was reported to have 

| electrolytic manganese dioxide at a new the capacity to produce 90,500 tons of con- 

plant in Tamos, Veracruz. Capacity of the — centrate containing 22,000 ounces of gold 

plant was to be about 12,000 tons per year. and 850,000 ounces of silver per year. 

The plant would be operated in conjunction Zince.—Mine production of zinc was es- 

with Minera Autl4n’s manganese sulfate sentially unchanged from that of 1986 while 

plant at the same location. i production of refined zinc increased 6% to 

Molybdenum.—Reported molybdenum approximately 7 186,000 tons. Reported do- 

production increased by approximately 31% mestic sales increased from about 85,000 

over that of 1986. Principal producers con- tons to near ly 102,000 tons, while exports 
| tinued to be Mexicana de Cobre, which increased marginally over 1986 to nearly 

recovers molybdenite as a byproduct from 89,000 tons. Total reported sales were al- 

the La Caridad copper mine in Sonora, and most 191,000 tons, indicating a significant | 

Minera Cumobabi S.A. de C.V., a subsidiary 7eduction in refined metal inventory. . 
of Empresas Frisco S.A. de C.V., which 

produces molybdenite as a primary product INDUSTRIAL MINERALS 

from its mine in Sonora. Recovery of mo- _— Barite.—Production of barite in 1987 re- 

lybdenite at La Caridad increased as a bounded to more than 401,000 tons, 25% 

result of increased ore production, while more than in 1986 but still. significantly 

production at Cumobabi declined as mine lower than the almost 468,000 tons produc- 

operations were adjusted to improve oper- ed in 1985. The largest producer was Barita 

ating results. de Sonora S.A. de C.V., a state-owned com- 

Silver.—Mexico was the leading producer pany with a capacity of about 100,000 tons 
of mined silver in the world, and silver was per year. Pefioles also produced barite as a 

the most important mineral produced in coproduct from its La Minita Mine in Mi- 

Mexico, aside from petroleum. Silver was choacdn. During 1987, barite production 

produced from many mines, both large and from La Minita increased to 79,316 tons 

small, and was generally a coproduct or from 58,030 tons produced in 1986. 

principal product of those mines. The larg- Cement.—Production of cement in Mexi- 

est single mine was Real de Angeles at co continued the trend of the past several 

Noria de Angeles, Zacatecas, which pro- years and increased to a record 22.7 million 

duced 11.2 million troy ounces in 1987. tons, approximately 70% of installed capaci- 

Major producing companies included ty of 32.9 million tons. This compares with 

Pefioles and affiliates; Grupo Industrial production of 19.8 million tons and an 

Minera México S.A. de C.V. (Grupo IMM- operating rate of about 60% in 1986. The 

SA); Minerales de Bolafios S.A; Minera acquisition of Grupo Cemento Anahuac by 

Real de Angeles S.A. de C.V.; Empresas Cementos Mexicanos S.A. raised the latter 

Frisco; Industrial Sanluis; and Real del company’s annual capacity to 15.2 million 

Monte y Pachuca. Virtually all the silver tons; the combined companies produced 11.7
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million tons in 1987. The next largest pro- phate rock was 2.2 million tons, of which 
ducer was Cementos Tolteca, with annual about 29% was produced locally. Principal 
capacity of 7.1 million tons. - gources of imported phosphate rock were 

During 1987 Mexico exported 4.5 million Morocco and the United States. : 
tons of clinker and cement, of which Cemen- Salt.—Mexico was one of the major salt- 
tos Mexicanos S.A. contributed 2.8 million producing nations in the world with re- 
tons. Cement from Mexico is now distrib- ported production of 6.4 million tons. The | 
uted throughout the Southwest and Gulf principal producer was Exportadora de Sal 
States as well as the Atlantic seaboard. S.A. de C.V. (ESSA ich h ity : 

Fluorspar.—Reported fluorspar produc- 4, -oduce ae ‘ which has the papacy tion declined modestly in 1987, although ¢) ovation at Guerroey No, Bae, Cal 
Mexico continued to be among the world’s formin Domestic connnantion is "bout 1 
leading producers. Sales, as reported by the milli ’ tons w¢ consumption is abou 
Instituto Mexicano de la Fluorita A.C, in- on tons per year with the balance 
creased from 724,000 to 756,000 tons and ¢*Ported, mainly to Japan and the United 
exceeded reported production by about tates. . . ey - 
32,000 tons, suggesting that there were Strontium _Minerals.—Mexico s produc-. significant inventory adjustments during tion of celestite (strontium sulfate) contin- 
the year. Reported export sales declined ued to grow, reaching a record-high level 

| modestly to 441,000 tons, of which 283,000 a almost ae tons. air POM: are 
tons was exports to the United States. \!4-Muinera enclana 0.44. (UMYV) Irom 
Reported domestic sales increased to its mune SA orem Coahuila, and Sales. 
315,000 tons. y Oxidos S.A. from mines near Monterrey, 

Magnesium Compounds.—Mexico’s pro- Nuevo Le6én. CMV and Sales y Oxidos each 
duction of magnesia rose more than 18% convert part of their production to stron- 

from the low level of 1986. Magnesia and tium carbonate in plants at Torre6én and | 
sodium sulfate are produced from brines by Monterrey, respectively. During 1987, 
‘Quimica del Rey S.A. at Laguna del Rey, 27,500 tons of celestite was exported to the 
Coahuila, while magnesia is produced from United States and 2,000 tons was exported 
seawater by Quimica del Mar S.A. at Ciu- to Japan. The balance of Mexican celestite 
dad Madero, Tamaulipas. Both companies was converted to strontium carbonate in 
are subsidiaries of Pefioles. Reported ex- Mexico. Most of the strontium carbonate 
ports of magnesium oxide increased to product was also exported to the Far East 
about 16,000 tons. and the United States. 

Phosphate Rock.—Principal producers of  Sulfur.—Mexico produced sulfur from | 
| Phosphate rock continued to be Roca Frasch mines at the Isthmus of Tehuante- 

Fosférica Mexicana S.A. de C.V. (ROFO- pec, as byproduct sulfur recovered from 

MEX), with its mine and plant at San Juan gour crude oil and natural gas, and as 
de la Costa in Baja California Sur, and sulfuric acid produced as a byproduct from Minerales Industriales S.A. de C.V., with its metallurgical operations. Frasch . 
mine in the Municipio de Pacula, Hidalgo. ore o Bt pe Deed hee perated by state-owned Azufrera 
ROFOMEX produced 467,942 tons of phos- P . S.A. at Coach rags 
phate concentrates with an average grade Snamencana Ou. ab Voacnapa and Jalti- . pan and by Cia. Exploradora del Istmo of 30.28% P.O; and shipped 457,415 tons, SA ed 66% by the S 
equal to about 21% of apparent national Texa calf Inc 7 y Teristopes an ove hd 
consumption. ° ? 

During 1987, ROFOMEX continued its State of Veracruz. Principal sources of by- 
modernization and development program. product sulfuric acid include the smelting 
Emphasis was placed on development of an ©°™Plex of Pefioles at Torreén, Coahuila, 
underground mine to replace production Which produced 334,669 tons in 1987; the 
from the open-cut mine when depleted. The an Luis Potosi smelter of IMMSA and the underground mine will use both continuous Mexicana de Cobre smelter at La Caridad. 

_miners and conventional room and pillar When he Caridad acid plant is oper- 
mining. The company stopped work in the ating at capacity, the total byproduct 
Santo Domingo deposit, also in Baja Califor- sulfuric acid capacity in Mexico will be well 
nia Sur; took steps to improve mill recovery; over 1 million tons annually. 
built several new houses to reduce employee Apparent domestic consumption of sulfur 
turnover; developed a new financing plan; was about 1 million tons, or about 50% of 
and took other steps to reduce losses and_ total production. Reported exports were 
improve its return on investment. 910,094 tons. Mexicana de Acido, a subsid- 

Apparent domestic consumption of phos- iary of Mexicana de Cobre, was building
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a maritime terminal in Guaymas, Sonora, tion in the coke rate (coke consumed per 

to facilitate shipment of sulfuric acid from unit of iron produced) in the past several 

the La Caridad smelter. years. | . 
Petroleum and Natural Gas.—During 

| MINERAL FUELS 1987, Mexico produced 2.624 million barrels 

| . a of crude oil, condensate, and natural gas 

we Metco ack aero in the mining of jiquids and 3,431.1 million cubic feet, of 

Re Escondido and Salinas Basins in the 2tural gas per day, ranking 5th and 13th 
State of Coahuila. The Fuentes—Rio Es- place, Tes pectively, in the world, and repre: 

condido Basin is close to the city of Piedras senting increases over 1986 production of 

Negras on the Rio Grande. Steam coal from approximately 4.57% and 2.0%, respectively mo 
this basin was mined by Minera Car- Throughput at refineries and petrochemical 

bonifera Rio Escondido S.A. (MICARE) from plants was 1.334 million barrels per day and 
three underground and two open-cut mines, crude oil exports were 1.334 million barrels 

and was used exclusively for power genera- P&T day. All of Mexico's natural gas produc- 

tion at the nearby 1.2-megawatt Rio Es- tion was used within the country. _ 

condido thermal power station. Steam coal | Exploration, production, refining, and 

production in 1987 was 4.1 million tons. — sale of petroleum and natural gas in Mexico 
The Salinas Basin is situated between 18 a state monopoly and is carried out by the 

Piedras Negras and the city of Monclova. national petroleum company, Petrdleos 

The principal mines in this basin are oper- Mexicanos (PEMEX). Export sales of crude 
ated by the mining units of the Govern- oil and refined products were $8.48 billion 

ment-owned steel companies grouped under 9% compared with imports of refined prod- 

Siderargica Mexicana (SIDERMEX), which . ucts of $446 million, leaving a net positive 
produced 5.7 million tons of metallurgical contribution to the national trade accounts . 

coal; Groupo IMMSA, which produced of $8.03 billion. PEMEX was Mexico’s larg- 

535,495 tons; and the Comision de Fomento © est industry, contributing about 10% of the 

Minero, which produced 877,604 tons. Total gross domestic product and 40% of national 

run-of-mine production was 7.0 million tons. TeVenUe. | | 

Virtually all of the coal produced from the Mexico’s hydrocarbon production was 
Salinas Basin was shipped to washing from fields bordering or in the Gulf of | 

plants, from which metallurgical coal was Mexico, which were grouped for reporting | 

recovered. Raw coal washed was 6.9 million Purposes into five zones. The most impor- 

tons, from which 3.0 million tons of washed tant of these was the Marine Zone, which 

coal was recovered. Reported shipments of encompasses a group of offshore fields in : 

clean coal were 3.0 million tons, of which 2.2 the Bay of Campeche and produced about 
million tons went to coke plants in the 66% of Mexico’s crude oil and 28% of 

Coahuila area, 7,838 tons went to theComi- Mexico's natural gas. The Southeastern 

sién Federal de Electricidad for power gen- Zone, comprised of several fields in the 

eration, and the balance of 742,803 tons States of Chiapas, Tabasco, and the south- 

presumably went to the SICARTSA steel eastern portion of the State of Veracruz was 

plant in Lazaro Cardenas, Michoacén. Re- the next most important, producing about 

ported coke production was 2.3 million tons, 26% and 55% of Mexico's crude oil and 

whereas total shipments were reported to natural gas, respectively. The Southern 
be 2.4 million tons, indicating an inventory Zone, lying to the west and southwest of the 

drawdown of about 100,000 tons. Shipments City of Veracruz, and the Central Zone, 

to steel plants were 2.1 million tons, or 85% centered on Poza Rica in northern Veracruz 

of total shipments. and including the offshore wells of the 

Coke production declined for the fifth famous “Golden Lane” were about equal in 

year in a row, and was 25% below the importance, with each producing about 3% 

record-high level of 3.1 million tons pro- and 3.5% of Mexico’s crude oil and natural 

duced in 1981. During the same period, gas, respectively. The Northern Zone, en- 

production of pig iron remained relatively compassing the coastal regions north of 

constant, reaching a high of 3.9 million tons Tampico and extending northwesterly from 

in 1984 versus a prior low of 3.5 million tons Matamoros along the Rio Grande valley 

in 1983. The overall pattern of declining was more important for natural gas than 

coke production versus stable pig iron pro- for oil, producing about 10% of Mexico's 

duction suggests that the Mexican steel natural gas but less than 2% of Mexico’s 

industry has achieved a substantial reduc- crude oil. |
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_ Table 6.—Mexico: Petroleum and natural-gas production | . a 

co Natural gas Crude oil? — 
one and district , ~ (million cubic feet) (thousand 42-gallon barrels) 

a _ 1985 1986 1987 1985  —-_-:1986 1987 a eck ht 
Marine Zone: Bay of Campeche__.___ 348,387 -—=s 816,711 58,880 —«6 21,646 567,305 615,475 

Southeastern Zone: . oO ae | 
Villahermosa?___..._....___ 665,344 643,532 642,968 260,963 241,449 238,243 Comalcalco District._..________ 7,144 8,395 5,789 6,202 6,120 5,008 Ciudad Pemex______________ 79,680 71,686 59,624 4 —-10 240 

Total® 75,118 723,613 708,876 267,168 247,579 248,27 

Southern Zone: | . . Agua Duice District.__________ 14,157 15,950 24,306 14,525 14,470 14,828 El Plan District _...__________ 15,079 17,812 19,989 10,473 105159 10,41€ Nanchital District _.._-______ 1,162 1,022 868 1,438 1,351 _ 1,300 | 

Total® 2 30,398 34,784 45,168 26,430 25,980 26,542 

Central Zone: ne . 
Poza Rica._._..._.________ 30,977 26,755 24,840 27,198 26,480 23,96€ Papaloapen Basin.___________ 22,181  °—-20,805 20,645 2,487 2,468 2,364 

. Nueve Fajade Oro ___________ 2,606 1,350 _— __ me _- ee: 
Total® 2 55,764 48,910 _ 45,485 29,660 28,944 26,33( | | ————————————————————————— errr 

Northern Zone: > St Northern District __._________ 13,056 16,534 16,971 8,444 9,312 9,00€ Southern District ____________ 7,162 6,862 8,037 6,667 6,880 6,638 Northern Frontier District _...._ 108,452 104,988 99,014 99 92 7€ 
| Total® ~-_-_____._._____ | 128,670 128,834 124,022 15,210 16,285 | 15,714 7 

Grand total? _.__________ 1,815,887 1,252,352 1,276,926 960,114 886,092 927,386 : 
. 7 . . . . . , 

1Does not include condensate. : oo . . 
*Referred to as Mesozoic. | 
‘Data may not add to totals shown because of independent rounding. | 

Source: Petréleos Mexicanos, Memoria de Labores, 1985, 1986, and 1987. 

PEMEX operates 9 refineries, plus an lubricants and petrochemical feedstocks are | 
additional 11 petrochemical and natural gas imported, along with very small quantities 
treatment plants, and the country was es- of natural gas, but these imports were more 
sentially self-sufficient with respect to than offset by exports of other refinery anc 
petroleum-based products. Some specialty feedstock products. 

Table 7.—Mexico: Salient crude oil statistics | 
eee 

1988 1984 1985 1986 1987 eee 1987 
Exports: 

Quantity ~---------~~-- thousand 42gallon barrels. 561,005 556,479 524,943 470,704 490,965 
alue ---—__——__________~-~--~~_~ millions__ $14,821 $14,968 $13,296 $5,582 «$7.88 

Share of total Mexican exports _ __________percent__ 69 62 61 35 4] 
To the United States: 

Total_____________ thousand 42gallon barrels... 279,703 252,454 299,011 «238,176 ~—-.214,66 
Share of total U.S. imports. ____________percent__ 23 19 19 16 1é —$ $l * 

"Revised. 

Exploration activity in 1987 was consid- Villahermosa, Tabasco area, yielding 2,44’ 
erably reduced, with a total of 103 wells and 1,050 barrels of oil per day, respective 
completed during the year, compared with ly, and the Huatempo 1 well in the North 
246 wells completed during 1986. Of the eastern Frontier area, which yielded 3.¢ 
wells drilled in 1987, 27 were exploration or million cubic feet of gas per day. Of the 10£ 
wildcat wells while the remaining 76 were wells drilled, 66 were completed as produc 
development wells. Six of the exploration ers, with 33 of these wells being in the Bay 
wells resulted in oil or oil and gas dis- of Campeche. One offshore well, the Yun-2 
coveries, with the most important being in the Bay of Campeche blew-out anc 
the Iride 140 and Gaucho 1 wells in the caught fire in October 1987 , but the oil spil
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was contained and the fire extinguished els of condensate. Although condensate 

without notable environmental damage. A reserves rose slightly, total liquid hydrocar- 

total of 121 wells were either completed or bon reserves declined for the fourth year in 

drilling at yearend for a total length of a row. During the 1983-87 period, PEMEX 

| 466,814 meters or 3,858 meters per well. produced a total of 6.5 billion barrels of oil 
Although the average depth per well and oil equivalents and found a total of 3.5 
decreased slightly in 1987, the average billion, for a net decrease of 3.0 billion : 
depth of exploration wells increased dra- barrels. Total hydrocarbon reserves at year- 

matically from 4,464 to 5,362 meters. end were 69 billion barrels of oil equivalent. 
Crude oil reserves at yearend were 47.176 ———~—____ 

billion barrels of oil and 6.934 billion bar-  _—_*Economic geologist, Division of International Minerals. 

| | Table 8.—Mexico: Proven hydrocarbon reserves 

(Million 42-gallon barrels unless otherwise specified) 

we 
Liquid hydrocarbons 

Dy 
natural Dry 

Zone gas natural 

(billion Crude ‘Conden- gas 1987 1986 
cubic oil _ sate liquid Total Total 

feet) equiva: . 

1986 total _...______-_---- 75,796 48,041 6,839 15,120 xx 70,000 
eran a 

1987: : | | 
Marine (Bay of Campeche) _ — _ — 12,003 26,772 3,086 2,391 32,249 32,857 
Chicontepec ______.------ 26,692 -—«-: 10,905 1,320 5,339 17,564 17,530 
Southeastern _______._--- 23,219 7,178 1,943 4,624 13,740 14,084 
Southern________.------ 1,130 7195 69 226 1,090 1,109 
Central______.__._..----- 3,456 1,094 250 644 1,988 2,119 
Northern_____-_------~-- 450 419 30 90 539 519 
Northeastern Frontier_ — — — — —- 7,881 18 236 1,576 1,830 1,832 

Total..._._-__.---~ 74,831 47,176 6,934 14,890 69,000 xx 

XX Not applicable. | 

Source: Petréleos Mexicanos, Memoria de Labores, 1986 and 1987.





The Mi t ineral Industry of 
Morocco 

By Kevin Connor! 

Except for the chemical fertilizer sector, a 6% increase in export and import growth 
the mining industry was stagnant at best held to 2.5% when compared with 1986 
during 1987. Total export receipts from levels, indicating a resilient economy de- 
minerals fell by 16% below that of 1986 spite lower phosphate prices and higher oil 
owing to downturns in antimony, copper, import costs. | 
and zinc production, as well as the fall in Government Policies and Programs.— 
the U.S. dollar in which phosphates were Government officials continued with plans 
internationally traded. Phosphate rock ex- to privatize many of the state’s Bureau de 
‘ports and derivative chemical fertilizers Recherches et de Participations Miniéres 
continued to be by far Morocco’s biggest (BRPM) mining operations in hopes of revi- 
mineral export commodity. Chemical fertil- talizing the slumping industry. Impending 
izers were the one bright spot in the miner- closures of many of the country’s small 
als sector with output of phosphoric acid unprofitable metal mines, and_ strictly 
increasing 52% and five fertilizer products enforced austerity measures limiting the 
increasing between 10% and 78%. Government’s spending for the industry, led : 

The mining industry continued to be a_ mining officials in 1987 to seriously consider 
healthy contributor to the Moroccan econo-_ the encouragement of foreign participation 
my despite depressed international sales, in the country’s nonfuel mineral industries 
accounting for 45% of all export receipts for the first time. The metal and coal 
and employing more than 65,000 Moroccan mining sectors were expected to be prime 
citizens. Overall 1987 trade figures showed candidates for privatization efforts. 

PRODUCTION AND TRADE 

Production of most minerals decreased in far in 1987. Plans were already under way 
1987 when compared with 1986 levels. Bar- to double the size of the Jorf Lasfar fertiliz- 
ite was down 29%; antimony, 28%; copper, er complex, which was already one of the 

| 21%; coal, 18%; and zinc, 18%. Phosphate largest complexes of its kind in the world. 
mining decreased slightly. Some areas, such More than 7 million tons of phosphate rock 
as iron and manganese, showed minor im- was used in the manufacture of chemical 
provement. fertilizers. Still easily ranked as possessing 

Fertilizer products from phosphate rock the world’s largest reserve base for phos- 
conversion were up considerably, as the phate rock, Morocco’s agency for phosphate 
fertilizer complex at Jorf Lasfar became developments, Office Cherifien des Phos- 
fully functional. For the first time, diammo- phates (OCP) was determined to continue 
nium phosphate was produced at Jorf Las- with its aggressive long-term plans for the 
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| industry. | | The Government was continuing its pro- 
Moroccan cement sales rose by 5.4% over gram to convert public facilities over to coal 

those of 1986 to 3.9 million tons. Of the nine from oil, a program precipitated by the oil 
cement plants operating during the year, crisis period of the late 1970’s and early - 
Cimenterie de ]’Oriental remained the top 1980’s. The main consumer of coal in 1987 
supplier with 23.5% of the total market. was the Office National de Electricité, 
Cimenterie d’Agadir, whose sales fell by which used 599,200 tons, an increase of 28% 
almost 2% for the year, was the second- over that of 1986. All of the country’s 
largest supplier of cement with 21.1% ofthe cement plants used coal in 1987, a combined | 
market. The largest market gains were total of 373,100 tons. The major supplier of 
made by the Cimenterie Nouvelle de Casa- the imported coal was the United States, 
blanca complex, which increased its sales by which sold Morocco 458,315 tons for the 
31% over those of 1986. Imports of coal and year. Colombia was the only other major | 
coke rose 24% in 1987 to more than 1 _ supplier, with imports from that country at 
million tons, compared with 817,000 tons in 270,379 tons for the year. | | : 
1986 and 448,200 tons in 1985. 

| Table 1.—Morocco: Production of mineral commodities! _ 
| | (Metric tons unless otherwise specified) : - 

, Commodity? 1988 1984 1985 1986” 1987” 

Antimony concentrate: . 
Gross weight ___.._.--____________ 1,008 2,209 1,749 1,468 1,058 
Sb content. 2 2 5 454 972 750 617 444 

Cobalt concentrate: — . 
Gross weight __.__._______________- -— -- _- -- 2,113. 
Co content. ~~ ~~ -- — -— 224 

Copper: 
ncentrate, gross weight __._..._._____ 71,020 65,470 61,804 58,707 46,251 

Cu content, concentrates and matte _______ 2,544 1,361 2,481 1,347 1,416 
Matte, gross weight _._______________ 25,396 22,093 22,014 20,172 16,552 

Tron and steel: 
Iron ore: | 

_ Grossweight __________________ 173,010 162,984 . 190,528 195,600 210,200 
M fe content. ___._-§________-______ 105,536 101,050 118,000 . 123,228 128,100 

e : 
. i 

Pigiron®_____§_______-________ 15,000 15,000 15,000 15,000 15,000 
Steel, crude®___________________ 6,000 6,000 6,000 6,000 6,000 

Lead: 
Concentrate: . 

4 Gross weight __________________ 139,796 143,890 152,549 104,398 105,090 | 
M Pe content..._________________ 97,857 100,723 106,784 76,211 15,665 

e : 

Smelter, primary only® ____________ 55,200 46,100 59,500 60,000 62,500 

Refined: 
Primary.__________________ 55,173 46,054 59,470 60,000 6,497 
Secondary _________________ 2,000 2,000 2,000 2,000 2,000 

Total® == 57,178 48,054 61,470 «62,000 64,497 
Manganese ore, largely chemical-grade _______ 73,515 56,786 43,690 40,334 42,500 
Silver, mine output, Ag content® 

thousand troy ounces__ 2,850 2,410 2,733 1,566 1,410 
Zinc concentrate: 

Gross weight _.___________________ 14,610 20,247 27,158 24,344 19,874 
Zn content®______________________ 7,500 10,700 14,700 13,100 10,300 

INDUSTRIAL MINERALS | 
Barite _____________________ ee 288,414 561,321 500,000 189,881 143,508 
Cement, hydraulic_________ thousand tons__ 3,848 3,588 3,694 8,742 3,800 
Clays, crude: 

ntonite_______________________ 4,096 1,825 2,877 3,834 2,948 
Fuller’s earth (smectite) ______________ 27,385 33,406 24,425 35,100 46,271 
Montmorillonite (ghassoul) ____________ 6,087 3,382 4,656 4,313 4,981 

Feldspar®__-_______________________ 1,000 1,000 1,000 1,000 1,000 
Fluorspar, acid-grade __§ __§_-$__§_§_____~______ 60,300 65,900 74,350 83,000 78,000 
Gypsum® __________ 440,000 450,000 450,000 450,000 450,000 
Mica® ___._-_-_-___ ee 500 31 200 31.440 1,500 1,500 
Mineral water®___________-_ cubic meters__ 74,827 70,000 70,000 70,000 70,000 
Phosphate rock (includes Western Sahara) 

thousand tons__ 20,106 21,245 20,737 21,178 20,955 
Salt, rock _..- -__- ee 69,800 62,740 92,263 96,514 107,838 

See footnotes at end of table.
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| Table 1.—Morocco: Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 1986" 1987" 

MINERAL FUELS AND RELATED MATERIALS 

Coal, anthracite ____.———-— — thousand tons_ — 751 838 714 Ti5 634 
Gas, natural: . 

. Gross® _______.. ~~ million cubic feet__ 2,800 2,700 2,600 2,600 2,600 
Marketed® ________.._______do____ 2,200 2,100 2,000 2,000 2,000 

' Petroleum: 
Crude®_____-_ thousand 42-gallon barrels_ — 280 270 260 260 260 

Refinery products: | . . 
Gasoline __ thousand 42-gallon barrels. — $9 490 9,500 9,500 9,500 $,500 
Jet fuel. ~~ 5 ee L__do__ 33 285 3,300 3,300 — 3,300 3,300 
Kerosene_____..._.____— _do____ 31 460 1,500 1,500 1,500 1,500 
Distillate fuel oil _.____.____do____ 3730 750 750 750 750 

_ Residual fuel oil ___________do___— 32,190 2,100 2,100 2,100 2,100 
Other_______.-_-________do____ 31,460 1,500 1,500 1,500 1,500 
Refinery fuel and losses _ _ _ _____do___ 313,140 13,000 13,000 13,000 13,000 

Total _________-____-do____ $31,755 31,650 31,650 $1,650 31,650 

“Estimated. Preliminary. | 
- Includes data available through June 30, 1988. 

2In addition to the commodities listed, a variety of crude construction materials is produced, but available information 
is inadequate to make reliable estimates of output levels. Limestone quarried for cement manufacture is substantial; 
however, information is inadequate to make accurate estimates of output levels. 

SReported figure. . 

| Table 2.—Morocco: Exports of mineral commodities 
(Metric tons unless otherwise specified) 

. Destinations, 1986 

Commodit 1985 1986 ~ neq. ..... . 
“oe ) United Other (principal) 

Aluminum: Metal including alloys: 
Scrap_______-~..--------- 931 1,235 — Belgium-Luxembourg 491; 

France 340; Japan 130. 
Unwrought ________.-~-__-- -- 131 -_- All to France. 
Semimanufactures___—.___-_~~ -- 53 _- __ Italy 51. 

Chromium: Ore and concentrate _____ — 994 _. Alito West Germany. 
pper: | 

. Ore and concentrate _____.____ — 60,615 61,509 _- Spain 42,058; West. Germany 
. 9,752; East Germany 9,699. 

Matte and speiss including cement 
copper ________~-----_.-- 2,524 1,169 _— All to Belgium-Luxembourg. 

Metal including alloys: 
Scrap _.______--~~----- 2,361 1,934 _- France 629; Belgium-Luxem- 

. bourg 587; United Kingdom 

Semimanufactures _________ 3 _- __ 
Iron and steel: 

Iron ore and concentrate: 
Excluding roasted pyrite_ ____-_ 450 337 -- All to France. 
Pyrite, roasted___._______-~ 161,673 119,701 _~— Spain 31,855; Switzerland 30,531; 

Tunisia 25,046. 
Metal: 

Scrap ___~.~-----—----- 80,690 52,087 _. Spain 47,931; Italy 2,915. 
Pig iron, cast iron, related mate- 
rials. __________.. ~~ 1,100 _- 

Semimanufactures: 
Bars, rods, angles, shapes, 
sections __ ...-______-~ 13 6 _- Mali 5; Guinea 1. 

Universals, plates, sheets _ — 17 83 -- All to Guinea. 
Hoop and strip _—_------ 36 3 -- France 2; Italy 1. 
Tubes, pipes, fittings _—— _ — 48 88 _— Libya 45; Mali 26; France 14. 
Castings and forgings, rough -- 11 -- All to Tunisia. 

See footnote at end of table.
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Table 2.—Morocco: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodi ‘1985 1986 ° en 
United Other (principal) 

METALS —Continued 

Lead: 
Ore and concentrate ___________ 60,366 35,243 _-  Belgium-Luxembourg 13,479; 

. . Greece 12,839; U.S.S.R. 3,119. 
’ Metal including alloys: _ . 

Scrap ______.-~--~------- — 38 _- 
Unwrought_ ________-_.— 55,893 55,679 __ Italy 28,862; Spain 5,213; Nether- 

lands 4,301. 
Semimanufactures ____.___ 2 -- 

Manganese: Metal including alloys, scrap 15 - 8 _. All to Netherlands.. 
Manganese: Ore and concentrate, metal- 

lurgical-grade __.____________° 47,012: 50,738 © 298 France 20,990; Italy 9,650; 
United Kingdom 6,445. 

Nickel: Metal including alloys, 
unwrought _________________ _—— 12 ~All to Netherlands. . | 

Silver: Metal including alloys, unwrought 
and partly wrought : 

value, thousands_ _ $11,669 $7,602 _- France $5,431; Switzerland 

Fungsten: Ore and concentrate _____-— . 9 -- 
inc: 

Ore and concentrate _______~__-— 30,816: 28,789 an Belgium-Luxembourg 12,630; 
France 6,919; West Germany 
6,065. 

Metal including alloys: | 
Scrap _____~-.--~-----~- 6 19 _— All to Spain. 
Unwrought____..--__._-_- _- 18 _. ._ All to Portugal. 

. Other: Semimanufactures _______ ~~ 24 50 _-- All to France. | 
er: 
Ores and concentrates. _____———- 2,496 © 1,384 _ _.  Belgium-Luxembourg 879; 

- Oe France 169; Yugoslavia 159. 
Ashes and residues_ ____§_§_§___—— - . 4,154 974 _— France 719; Italy 108. 

INDUSTRIAL MINERALS . 

Abrasives, n.e.s.: Grinding and polishing 
wheels and stones _________—~~ 2 _- 

Asbestos, crude. -§_________ 297 919 ~~ — All to Tunisia. 
. Barite and witherite________. | 487,982 257,381 27,000 Norway 100,149; Trinidad and 

Tobago 24,250. 
Cement__—~_~_-__§________ __ 3,028 NA Spain 1,123; unspecified 1,905. 
Chalk. ~_-_-__________~~-_-- _- 15 _. All to Senegal. 
Clays, crude____._.____~~----~-~-_~ 33,777 33,012 _— Spain 20,960; United Kingdom 

_ 5,785; Italy 3,750. 
Feldspar, fluorspar, related materials _ — 64,686 79,944 22,500 West Germany 18,746; Norway 

Fertilizer materials: Manufactured: 
Ammonia __~~—~_~___-___--~~~_—-~ -- 9 -- All to Libya. . 
Nitrogenous___ ~~ ______ ~~ 500 _- 
Phosphatic _______________- 604,720 563,052 _.  U.S.S.R. 260,103; China 87,093; 

East Germany 60,800. 
Potassic __________._.----- 500 -- 
Unspecified and mixed ________~_ 170,100 138,972 _. Hungary 49,617; Spain 28,734; 

Italy 16,360. 
Gypsum and plaster _____.___.~~- 144,856 . 186,407 23 Japan 37,000; Spain 33,868; Ivory 

Coast 31,436. 
‘Lime _______ ~~~ 92 _- 
Mica, crude including splittings and 

waste _~_-____ 1,330 1,508 _— All to France. 
Phosphates, crude ___ thousand tons_ — 14,790 13,696 38 Spain 2,430; Belgium-Luxem- 

bourg 1,456; Poland 1,351. 
Pigments, mineral: Iron oxides and 

hydroxides, processed________.—- 4 _- 
Salt and brine________________- 26,630 28,400 _. All to United Kingdom. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked ____ _ 1,350 3,683 31 Spain 1,978; Italy 1,291; Austria 

Worked________________ 12 65 15 United Arab Emirates 39; 
France 4. 

Gravel andcrushed rock ________ 43,239 54,306 NA Spain 40,678; unspecified 13,628. 
Quartz and quartzite__________ — 2,500 3,500 __  Alltoltaly. 

5 Sand other than metal-bearing ____ 9,511 11,297 __ Spain 9,326; unspecified 1,971. 

Elemental: 
Crude including native and by- 
product__.._-_.____-__ 5 258 _. Spain 252. 

See footnotes at end of table.
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Table 2.—Morocco: Exports of mineral commodities: —Continued 

. (Metric tons unless otherwise specified) 

| : | Destinations, 1986 
Commodity 1985 1986 : i. 

. | | . | United Other (principal) 

INDUSTRIAL MINERALS —Continued | 
Sulfur —Continued 

Elemental —Continued 

Colloidal, precipitated, sublimed _ 10 _- ; 
Sulfuric acid______..__.--_- 104 20 _. _ All to Gabon. 

Talc, steatite, soapstone, pyrophyllite __ _- 210 _- France 150; Portugal 60. 
Other: Crude _______~_~- ~~ __ 150 __ 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural __—_____— _- 5 _. All to West Germany. 
Coal: Anthracite and bituminous _ __ __ 62,433 49,534 oe France 22,446; United Kingdom 

, 15,518. 
Petroleum refinery products: 

Gasoline, motor 
. thousand 42-gallon barrels_ _ 1,985 1,960 _- Netherlands 1,713; France 178. 
Kerosene and jet fuel _____do____ 308 279 — All for ship stores. 
Distillate fuel oil _..____do___ _ 14 13 -- Do . 
Lubricants_ ___.__§_______do____ 167 93 _— Libya 32; France 31; Nether- 

lands 29. 
Residual fuel oi! ________do____ 9 15 NA NA. 

NA Not available. _ | 
1Table prepared by Virginia A. Woodson. 

Table 3.—Morocco: Imports of mineral commodities 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodity 1985 1986 : _. 
United Other (principal) 

METALS . 

Alkali and alkaline-earth metals 
value, thousands_ _ $2 — 

. Aluminum: 
Ore and concentrate ________--—~ 3,200 4,000 -- French Guiana 2,000; Guyana 

Oxides and hydroxides _________ 2,149 2,080 1 France 1,940, United Kingdom 

Metal including alloys: | - 
Scrap _._______ ie 89 66 -- All from West Germany. 
Unwrought_______=__.--- 1,017 1,645 _- Netherlands 1,250; France 206. 
Semimanufactures _______—- 4,527 4,755 (?) France 1,886; Spain 1,301; Italy 

Chromium: 
Ore and concentrate ___ 2. - _- 203 __ Zimbabwe 198. 
Oxides and hydroxides _______~~ 14 17 _- West Germany 14; France 2. 

Cobalt: Oxides and hydroxides _ ____— —— 1 _- 
Columbium and tantalum: Metal includ- 

ing alloys, all forms, tantalum 
value, thousands_ — $1 $8 -- All from Austria. 

Copper: Metal including alloys: 
p_----~--~~~_~~_ 14 9 _— All from France. 

Unwrought _________~_.---- 664 605 _— France 452; Italy 103. 
Semimanufactures_ ~~. _ 11,666 9,853 1 France 4,944; Belgium-Luxem- 

bourg 1,901; United Kingdom 

Iron and steel: 

tron riding roasted py 75 1,077 S 992; N T. cludi pyrite______ , -- pain 992; Norway 75. 
Pyrite, roasted___.......- 12 __ ¥ 

Metal: 
Scrap ______-___-_-_--- 2,167 3,300 -- Greece 2,000; United Kingdom 

Pig iron, cast iron, related a 
materials ___________ 1,192 1,022 -— France 343; Brazil 270, Belgium- 

Luxembourg 268. 
Ferroalloys: 

Ferromanganese___ — — — — — — 125 127 _- France 55; Belgium-Luxembourg 
49; West Germany 23. 

Unspecified_ _________~- 274 165 _- France 73; West Germany 64; 
Belgium-Luxembourg 12. 

Steel, primary forms _____— ~~ 336,413 257,629 _. Spain 93,935; Netherlands 
" 55,075; West Germany 45,053. 

See footnotes at end of table.
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Table 3.—Morocco: Imports of mineral commodities! —Continued | 

(Metric tons unless otherwise specified) . 

' Sources, 1986 

Commodi 1985 1986 : 
9 . | Gaited Other (principal) | : 

METALS —Continued 

Iron and steel —Continued 
Metal —Continued 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections __. ___§_§______ 105,442 68,217 () Spain 35,390; France 11,953; 
Italy 6,486. 

Universals, plates, sheets __ (4) 123,649 70 France 35,942; West Germany 
34,927; Spain 23,160. . 

Hoop and strip ——~—~ ~~ ____ 13,274 12,624 -- France 7,489; Spain 2,329. 
Rails and accessories _____ 25,127 1,963 -- France 1,916. 
Wire ______-----.-.~ | 22,782 11,911 (?*) France 3,989; Belgium-Luxem- 

bourg 3,626; Spain 2,331. 
, Tubes, pipes, fittings _____ 23,426 10,068 9 West Germany 3,015; France 

2,841; Spain 2,082. 
Lead Castings and forgings, rough . 96 157 3 =‘ France 100; Italy 37. 

_ Lead: . 
Ore and concentrate___________ 1,650 __ 

. Oxides ____~_~______-~-~_____- 668 1,098 -~— France 851; Spain 184. 
Metal including alloys: 

Unwrought____ ~~... > 362 1,901 _- Belgium-Luxembourg 1,537; 
. . France 300. 

Semimanufactures _________ 75 93 _. Netherlands 30; Portugal 21; 
‘West Germany 20. 

Magnesium: Metal including alloys: . 
Unwrought ___ value, thousands_ _ $2 _— 

| Semimanufactures_ ______.____ (?*) 5 _— All from France. 
Manganese: 

co Ore and concentrate, metallurgical- . : 
grade________~_______-__- 106 515 -- Gabon 385; Belgium-Luxem- 

bourg 130. . 
Oxides ______ ~~~ 721 485° _- Ireland 300; Belgium-Luxem- 

bourg 185. 
Mercury ____.——~— 76-pound flasks__— 319 87 _- Turkey 58; Spain 29. 
Molybdenum: Metal including alloys, 
Now forms ____. value, thousands_ _ $9 $19 _- France $11; Netherlands $5. 

ickel: . . 
Matte and speiss ____.__._____.-— 5 9 _-- All from Canada. 
Metal including alloys: 

Unwrought_ __ ___________ Al 25 _- France 12; Canada 8; Zimbabwe 

Semimanufactures ________— 745 379 (?) West Germany 215; Switzerland 
oo 100; Bulgaria 17. 

Platinum-group metals: Metals including 
loys, unwrought and partly wrought 

value, thousands. _ $5 $2 _- All from France. 
Silver: Metal including alloys, unwrought 

and partly wrought _______do____ $100 $97 _- France oe Italy $26; Switzer- 
an . 

Tin: Metal including alloys: 
Unwrought ______________-- 156 158 _- Netherlands 52; Belgium- 

Luxembourg 30; Brazil 30. 
Semimanufactures__— ~~~ ___ 12 14 —_ France 3; Netherlands 3; Portu- 

gal 2. 
Titanium: Oxides___§_§_§_§_________ 2,166 1,956 __ France 1,113; Belgium-Luxem- 

bourg 705. 
Tungsten: . 

Ore and concentrate 
value, thousands_ — _- $7 _. All from West Germany. 

Metal including alloys, all forms 
zi do. __— $12 $11 — France $7; Austria $2. 

inc: 
Oxides ___.______________- 564 640 _- France 269; Portugal 118; West 

Germany 99. 
Metal including alloys: 

Scrap _.-_-~__ __ 20 _- Ali from Ivory Coast. 
Unwrought.__§_§_§_§________ 3,373 2,398 _— France 1,206; Belgium-Luxem- 

bourg 925. 
Semimanufactures _________ 261 273 _- France 137; West Germany 54; 

Romania 39. 
Other: 

Ores and concentrates__________ 268 179 _- All from Australia. 
Oxides and hydroxides _________ 90 404 10 Spain 242; West Germany 66; 

France 60. 
Base metals including alloys, all forms 21 14 -- China 13; Switzerland 1. 

See footnotes at end of table.
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Table 3.—Morocco: Imports of mineral commodities’ —Continued 

- (Metric tons unless otherwise specified) 
rr 

Sources, 1986 

Commodity 1985 1986 : aa 
| | United Other (principal) 

INDUSTRIAL MINERALS 

Abrasives, n.e.8.: 
Natural: Corundum, emery, pumice, / 

ete _--__~-__~---~--~---+-- 115 241 _~ Italy 109; Spain 31; Turkey 25. 
Artificial: Corundum —— ~~~ ~~ ~~ 297 180 _. France 150; Spain 23. . 
Grinding and polishing wheels and 

stones ________~_________— 290 317 (?) Italy 95; France 76; Denmark 57. 
Asbestos, crude____._-§_-_____--__ 1,110 4,991 (?*) Canada 2,848; Republic of South - 

: Africa 1,975. 
Barite and witherite__..______—-- _- 32 22 ~=« France 10. 
Boron materials: 

Crude natural borates_ ~~ 61 2 __ Belgium-Luxembourg 1; France 

Oxides and acids _____...___~-- 19 14 _. __ Italy 7; France 6. 
Cement___.__...-____-~----- 35,119 38,258 __ _ Spain 29,062; France 8,546. 

. Chalk_ ~~ ____ 868 922 _. France 651; Spain 215. 
Clays, crude_____..__-_~-----~-- 14,247 14,602 -_- Fran nce 8,947; United Kingdom 

Cryolite and chiolite 
value, thousands_ — $10 $2 _. - All from Switzerland. 

Diatomite and other infusorial earth _ — — 52 98 _. France 62; West Germany 22. 
Feldspar, fluorspar, related materials _ — 751 358 _- France 238; Spain 120. 
Fertilizer materials: . | 

Crude, n.es ~~~ ~~ ~~~ 1,041 20 _— All from Chile. 
Manufactured: . 

Ammonia_____ ~___---—-—_ 80,787 84,087 __ U.S.S.R. 66,007; Libya 6,021; 
Trinidad and 6 bebe 6,005. 

Nitrogenous _.—____...-—-— 236,756 373,490 20 Romania 123,476; Belgium- 
| Luxembourg 64,670; Bulgaria 

Phosphatic_ value, thousands_ — __ $1 _. _ All from West Germany. 
Potassic_ ___..____-----~- 98,216 88,127 _. Spain 44,705; East Germany 

19,852; U.S.S.R. 11,483. 
Unspecified and mixed_ _ _ — — ~~ 1,170. 1,125 . __  Belgium-Luxembourg 577; West 

. Germany 281; Spain 131. 
Graphite, natural __..._-__-----~ | 28 5 _. All from France. 
Gypsum and plaster ________---~_- (?) 8 _. - All from Spain. 
Lime ____ ~~ __ 1,150 _. All from France. 
Magnesium compounds: Magnesite, crude 49 120 _. Austria 100; Spain 18. 

ca: . 

Crude including splittings and waste_ — 6 7 _. France 5; Norway 2. 
Worked including agglomerated split- 
tings ____..--_-_-~------- 2 3 -— France 2; Spain 1. 

Pigments, mineral: Iron oxides and | 
ydroxides, processed_ ____.____~ 1,238 1,142 _. West Germany 660; Spain 242; 

United Kingdom 115. 
Precious and semiprecious stones other 

than diamond: Natural | . 
value, thousands. _ _- $9 _. France $5; Spain $2. 

Salt and brine____.~_____.-_---~-. 32 7 __ West Germany 4; France 3. 
Sodium compounds, n.e.s.: Sulfate, , 

manufactured ________--____~-— 610 2,583 -- France 2,572. 
Stone, sand and gravel: . 

Dimension stone: | 
Crude and partly worked — ~~~ — 59 803 _— Italy 799. 
Worked _____.-.--_~---- 2,913 2,084 -- Portugal 1,053; Italy 605; Spain 

Dolomite, chiefly refractory-grade ~~ 139 | 326 _. France 241; Spain 85. 
Gravel and crushed rock oe 280 669 ~— Spain 534; France 23. 
Quartz and quartzite_________~~- 674 527 -- Belgium-Luxembourg 482; Italy 

Sand other than metal-bearing — ~— — — 26,698 — 18,412 _—  Belgium-Luxembourg 15,738; 
Portugal 2,250. 

Sulfur: 
Elemental, crude including native and 

byproduct ___—-— thousand tons__ 1,469 1,672 493 Canada 852; Poland 318. 
Sulfuric acid___—-----_-~---- 52,486 33,415 _— Spain 28,895; Italy 4,514. 

Talc, steatite, soapstone, pyrophyllite — _— 1,060 1,080 -_- Fran ce 1,027; United Kingdom 

Other: Crude _._________.~--~-- 20,114 16,068 -— France 8,117; West Germany 
5,778; Spain 1,973. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _ — _ _ _ —_— -_- 1 _— All from France. 
Carbon black ___________-_-_-~- 4,846 5,396 3 Spain 3,598; Netherlands 807. 

See footnotes at end of table. ,
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| Table 3.—Morocco: Imports of mineral commodities? —Continued : 
(Metric tons unless otherwise specified) - 

Sources, 1986. ~S~S~S~*S 
Commodity 1985 1986 - United 4... 

. . States Other (principal) 

MINERAL FUELS AND RELATED . 
MATERIALS —Continued : 

Coal: Anthracite and bituminous ___ __ 420,743 755,041 589,265 United Kingdom 47,302; Austra- 

Coke and semicoke _____________ 30,274 21,461 _. West Germany 18,466; United 
Petroleum Kingdom 2,995. 

etro. : ; 

Crude_ thousand 42-gallon barrels__ 36,179 32,458 ) Trag 8,080; Kuwait 6,711; 

Refinery products: ee 
_ Liquefied petroleum gas 

do____ 1,930 2,736 _— Spain 1,377; France 941; United 
a, Kingdom 192. 

Gasoline __._____~_do___~ 55 63 (7) Netherlands 46; Portugal 11. 
Mineral jelly and wax —_do____ 49 109 ee Hungary 48; France 28; West 

| Kerosene and jet fuel__ ~do ao 6 1 _. All from Netherlands. . | Distillate do doo 7 oT - 

Lubricants . = —-- “do, --- 39 55° 1 France 28; Venezuela 7; 6 

Residual fuel oil_..___do____ 218 () Ll. AM from Healy.” smo | 
Bitumen and other residues . 

do. ___- (*) (?) Mainly from France. 
Bituminous mixtures___do__ __ () (??) _— Do. 

Table prepared by Virginia A. Woodson. - | 
2Less than 1/2 unit. 
’Unreported quantity valued at $17,000. 
“Unreported quantity valued at $67,432,000. . 

Oo COMMODITY REVIEW : | 

METALS in new mine environments. Following ex- , 
tensive exploration activities, OCP has been 

BRPM continued to conduct an extensive ble to reassess its phosphate k 
exploration program in the Guemassa area sources it reported estimated eserves ‘to 

to have tremendous potential for polymetal- ¢%200% 56 billim tons. Approximately one 
lic sulfide deposits, a situation first identi- Ouled hhioe Plateau of the Khouribes | 

fied from results of preliminary geophy sical District. The other major reserve area was 
tha Deaey Tok fon Proween Within this area, Meskala, with more than 35% of the coun- 

contain 16 million tons of ore grading 9.5% ering 1987, OCP operated phosphate 
zinc, 2.8% lead, and 0.9% copper. Under an ines in f ort fM Tw. 
agreement with The Broken Hill Propri- Denes WD LOUr TEB1ONS OF Morocco. “wo open 
etary Ltd. of Australia (BHP), in another pit mines were active on the Oulad Abdoun 

area south of Marrakech within the Tekna Plateau within the Khouribga mining dis- Mountains, BHP was expected to conduct a trict. Five underground mines were also 
950- square-kilometer survey for polymetal- operated within the Khouribga District. 

lic deposits. The company was targeting for Situated on the Ganntour Plateau, the 

lead-zinc mineralizations in its program, Youssoufia mining district had two under- 
which was budgeted at $2.5 million? fora 3- 2 ound mines producing white rock and two 
year period " underground mines producing black rock. 

, The Ben Guerir Mine on the northern edge 
INDUSTRIAL MIN of the Ganntour Plateau, which was com- 

ERALS missioned in 1980, produced rock concen- 
In recent years, Morocco’s phosphate mo- trate in 1987 for the chemical fertilizer 

nopoly, OCP, has concentrated on two key industry at Safi. A fourth active phosphate- 
aspects of developing the country’s phos- producing area was the Bu Craa Mine in 
phate reserves: for additional reserves to northern Western Sahara. 
replace or augment existing mine oper- OCP’s new phosphate chemical fertilizer 
ations and for development of reserves with- complex at Jorf Lasfar was essentially fully
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operational by yearend. The complex was’) Charbonnages de Maroc, and the BRPM 
the largest of its kind in the world with _were conducting exploration and deline- . 
eight identical Rhéne-Poulenc S.A. phos- ation of lignite deposits in the Jerada area | 
phoric acid lines, having a combined capaci- throughout 1987. 
ty of 1.32 million tons per year of phospho- Natural Gas.—Exploration efforts for 
ric acid. The lines were split into two groups natural gas continued to be more successful | 
of four lines each, designated Moroc Phos-_ than the search for oil. A new gas find was 
phore III and IV. Each group had its own reported in the Garb area in 1987. Develop- 
control room and operating management. ment of the Meskala gasfield to supply 
Centralized power, water, and melted sulfur energy requirements of the ‘Youssoufia 
facilities served both groups. A new railroad phosphate mining and processing oper- 
delivered phosphate rock from Khouribga ations was under way throughout most of 
to four storage halls, each with a capacity of _ the year. | 
50,000 tons. There were six sulfuric acid Petroleum.—Petroleum exploration ef- 
lines, each with a rated capacity of 2,300 forts decreased in 1987, mainly owing to the 
tons per day for supplying acid for diges- depressed state of international petroleum 
tion, using the Monsanto Enviro-Chem prices. International firms either re- 
double-absorption process. Imported sulfur linquished exploration rights or announced 
was melted at a 12,960-ton-per-day plant at plans to do so. Pennzoil of the United States 
the seaport, approximately 3 kilometers announced it would relinquish its explora- 
from the chemical fertilizer complex. Stor- tion acreage in the Hauts Plateaux area of 
age facilities for the melted sulfur included the Atlas Mountains early in 1988. Pennzoil 
three 15,000-ton tanks at the melting plant had signed an agreement for the 5,000- 
and a tank farm halfway between the port square-kilometer concession in July 1985. | 
and plant with a dozen 18,000-ton tanks. Control of its 50% share in the concession 

| was to revert to Morocco’s exploration | 
MINERAL FUELS agency Office Nationale de Recherches et | 

. ; | d’Exploitation des Pétroles (ONAREP). Oth- 
Coal.—Expansion of Morocco’s only coal ¢ international firms were seriously con- 

mine, situated at Jerada in the Quida Prov- sidering cutbacks or pulling out altogether. 
ince, continued throughout the year. The 17 reverse the exodus of international pe- 

expansion program was to sink a 1,000- troleum firms, and improve incentives for 

meter vertical shaft and then implement companies to increase exploration activi- 
mechanization . of the maining. Longwall ties, ONAREP. was developing a revised 
mining of the dipping anthracite coal seams petroleum code to be introduced in 1988. : 
was expected to get under way by 1989. ONAREP planned to drill 10 exploration : 
Montan Consulting, a subsidiary of Ruhr- ¥en in 1988, 4 more than in 1987. It also 
kohle AG of the Federal Republic of Ger- expected to carry out considerable more 

| Ie Coe teblontod needs for oo in ransider- exploration seismic work, with assistance 

the demand for coal could far outstrip the from Canadian and Japanese firms. 

expected 1 million tons per year production 1Physical scientist, Division of International Minerals. 
of the Jerada anthracite mine after comple- 2Where necessary, values have been converted from 

tion of the expansion program. Therefore Dee 0 USS a. H) to US. dollars at the rate of 
the Government agency for coal activities,





The Mine tr) e Mineral Industry of 
@ e OS 

Namibia 

By George A. Morgan! | 

The mining sector was the most impor- Employment reported by the Chamber of 

tant earner of foreign exchange, accounting Mines (CM) was 12,905 in 1987, compared 

for an estimated 85% of total exports in with 14,428 the previous year. Total cash 

1987. Output of the major mineral commod- paid to these employees was $89.4 million in 

ities, diamond and uranium, increased, 1987 and $72.9 million in 1986. Consolidated 

while production from base metal mines Diamond Mines (Pty.) Ltd. (CDM) was the 

declined. Tsumeb Corp. Ltd. (TCL) experi- largest employer with 5,357 employees, fol- 

enced production losses because of strikes lowed by TCL with 3,861 employees, and 

by the new Mineworkers Union of Namibia Rossing Uranium Ltd.’s uranium mine with 

(MUN) and severe falls of rock in two 2,495 employees. An illegal strike by more 

mines, which prevented the restart of full than 3,000 employees at TCL on July 27 _ | 

copper production for several months. lasted 1 month and ended in the dismissal 

Mining and quarrying accounted for 36% of all striking workers. MUN, which was 

or $467.7 million of the gross domestic seeking to organize TCL workers, accepted 

| product (GDP) of $1,294.9 million? in 1986, a grant of access to the mine for recruit- 

the latest year for which data are available, ment purposes on December 15, 1987. The 

compared with 18% for general govern- South West Africa Mine Workers’ Union 

ment, 11% for wholesale and retail trade, (SWAMU) entered into negotiations with 

and 8% for agriculture and fishing. The TCL for a recognition agreement. The | 

mining and quarrying component of the SWAMU’s membership included 58% of 

GDP consisted of $208 million from urani- employees in skilled categories. 

um mining, $204.4 million from diamond Government.—A 60-member national as- 

- mining, and $55.8 million from other min- sembly had the right to pass new laws and 

ing. amend existing legislation. New procedures 

Revenue collected by the Central Rev- were implemented for regulating claims | 

enue Fund to administer the country and prospecting grants and for transferring 

amounted to $772 million for the year ended titles to mineral rights to third parties. 

March 17, 1987. Of this amount, taxes on Scrutiny of title transfers increased in order 

income from diamond mines were $41.7 to prevent the lockup of potentially econom- 

million and from other mines $70.9 million; ic mineralization. 

the diamond export duty was $24.4 million. A white paper entitled ‘National Mineral 

The Government of the Republic of South Policy of South West Africa/ Namibia” was 

Africa contributed $227.8 million of the published by the Department of Civic Af- 

total revenue collected. fairs and Manpower. The paper set forth 

Expenditures on exploration were $10.1 the Government’s intention to control, reg- 

million in 1987 compared with $8.1 million ulate, and monitor all aspects of the miner- 

in 1986. The Department of Economic Af- als industry, including prospecting, mining, 

fairs issued 197 new prospecting licenses processing, and marketing, as well as pollu- 

compared with 172 in 1986; registered 580 tion and restoring mine sites. Mineral 

new claims, compared with 804 in 1986; and rights remain vested with the Government, 

issued 29 new prospecting grants, compared while development would continue to be 

with 22 in 1986. undertaken by private industry. A Depart- 
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ment of Mines would be established, and ket price. A National Unit Trust would hold 
the Government would derive income from _ these shares, and in turn, make them avail- | 
a profit-based tax system rather than able to the general public and to financial 
through rentals, levies, royalties, or sur- and commercial institutions registered in 
charges. Capital expenditures, including ex- Namibia. Export permits would be required 
ploration costs, would continue to be writ- for all minerals, and would be compared 
ten off against income. The Government, or with the comprehensive returns required of 
a parastatal acting in its behalf, would have all mineral producers and the audits of | 
the right to purchase up to 15% of the mineral consignments. 
shareholding of any mining venture at mar- 

| PRODUCTION AND TRADE 

~The Government Mining Engineer ‘re- accounted for $271.3 million. Agricultural 
ported the production of 34 mineral com- exports were $67.8 million, and manufactur- 
modities from 46 mining operations. The ed exports totaled $35.2 million. Total mer- 
CM, which represented the mining industry chandise imports for 1986 were $652 mil- 
before the Government and on numerous lion. Exports of minerals to the United 
national bodies, had 30 members at yearend States in 1987 totaled about $200,000 and 7 
1987. a consisted of arsenic trioxide, salt, quartzite, 

| Detailed trade data for sources and desti- cadmium, zinc, and granite in descending 
nations of imports and exports in 1987 were order of value. Mineral imports from the 
unavailable. Namibian trade data are in- United States were only 226 tons of nitroge- 
cluded with data for the Republic of South nous fertilizer. Most imports of food, fuel, 
Africa, which is part of the Customs Union chemicals, and equipment were from the | 
and includes Botswana, Lesotho, and Swazi- Republic of South Africa, brought in pri- 
land. marily by railroad. Chemicals for metallur- 

Mineral exports in 1986, the latest year gical extraction were imported, although 
for which data are available, accounted for sulfuric acid was produced as a byproduct of 
$725.3 million or 88% of total merchandise copper and uranium mining. 
exports of $877.6 million. Diamonds alone , 

| Table 1.—Namibia: Production of mineral commodities! . 
(Metric tons unless otherwise specified) . 

Commodity? . 1983 1984 1985 1986 1987° 

METALS | 
Antimony, Sb content of sodium antimonate _ _ _____ __ __ _— a 332 
Arsenic, whitet _._§-§_..»_-»_»_»_»_»___ 1,126 2,504 2,471 2,208 31 864 
Cadmium metal, refined _____-_.-___-__----- 51 40 58 61 35 
Columbium and tantalum: 
of oncentrate, gross weight________ kilograms _ 2,800 6,600 4,600 “5,000 5,000 

‘Mine output, Cu content of concentrate ________ 50,447 47,406 48,036 49,591 °37,557 Metal, blister.__.____________.________ 54,288 46,436 43,295 45,688 335,488 
Gold, Au content of smelter products __ troy ounces_— 7,459 6,302 6,237 5,916 35,530 

Mine output, Pb content of concentrate ________ 38,467 33,255 34,640 37,494 332.997 
Metal, refined ___.___________________ 35,416 28,930 38,511 40,047 340,634 : 

Silver: Mine output, Ag content of concentrate 
thousand troy ounces__ 3,535 3,255 8,404 3,472 83 320 

Tin, mine output, Sn content of concentrate _______ “1,400 906 984 710 1,097 
Uranium, UsQOs content of concentrate __________ ©4,450 4,400 4,400 3,990 84,175 
Zinc, mine output, Zn content of concentrate_____ __ 33,526 32,195 30,232 35,371 40,600 

INDUSTRIAL MINERALS 
Diamond:* 

Gem® _______________ _ thousand carats__ 915 884 865 970 970 
Industrial® ___.§_-_______________do____ 48 46 45 40 50 

Total _._.__________________do____ 963 930 910 1,010 31,020 
Lime___~____-~______~~~-~--~___---~~___- 600 _— _- _— _- 
Limestone and marble ____________________ 15,400 23,400 31,600 32,000 32,000 

See footnotes at end of table.
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Table 1.—Namibia: Production of mineral commodities: —Continued 

; (Metric tons unless otherwise specified) | 

Commodity? 1988 1984 1985 1986” 1987° 

INDUSTRIAL MINERALS —Continued 

Lithium minerals: 
Amblygonite _______----------------- | 50 60 50 52 $106 
Lepidolite___.______---------------- 30 | 20 110 52 353 

Petalite --—-------------~----------___700_ 8001 800116 TO 
Total _.________---------------- 780 880 1,960 1,220 8909 

Mica__________-_-___-___-~----------- 100 90 _ _- __ 
Quartz_______-_------~--------------- 150 20 300 851 82.173 
Salt __________-________-~---------- 136,900 88,000 152,300. 180,000 124,000 
Sulfur, S content of pyritic concentrate _____.__~-~ 80,719 104,454 107,718 «188,824 874,354 
Wollastonite ______________------------- 1,100 _- 373 __ __ 
ee LL LL 

Estimated. Preliminary. . , 
1Table includes data available through June 22, 1988. 
2Data are compiled from the annual report of the Chamber of Mines of South West Africa/Namibia and from operating 

company annual reports as follows: Tsumeb Corp. Ltd. (TCL), South African Iron and Steel Industrial Corp. Ltd ( (Iscor), 

ae Shania: 7 Mines Ltd., Rio Tinto Zinc Corp. Ltd. (RTZ), and others as available. 
re. : 

‘White arsenic equivalent of all arsenic products reported as being produced. 
5Total figures reported by De Beers Consolidated Mines Ltd. in company annual reports for calendar years. Details on 

gem and industrial diamonds are estimates, assuming output to be 95% gem quality. 

| COMMODITY REVIEW a 3 

| METALS grade to 3.05% from 2.92% and by commis- | | 

, . a sioning part of a gravity-separation plant. 
In addition to the mineral commodities Total copper recovery -porensed Lie asa 

listed in table 1, a number of minerals were result of the commissioning. Ore classifica- 
produced for which published statistics tion equipment remained to be installed to 
were limited. Among these were agate, complete the plant. Smelter production of 

| amethyst, aragonite, beryl, dioptase, ZyP- hlister copper at Tsumeb dropped sharply to 

sum, rose quartz, silica, sodalite, and tour- 35,488 tons in 1987 from 50,145 tons in 1986. 
maline. a. The reverberatory furnace completed 6 

Antimony.—Antimony output commenc- years of continuous operation; extensive 

ed as a byproduct of TCL’s lead refinery repairs in 1987 were expected to permit an 

with the commissioning of a sodium antimo- additional 2 years of operation. The No. 2 

nate recovery plant. Some metallurgical blast furnace was shut down late in the 

problems remained to be resolved, but the year. 

51 tons of sodium antimonate produced §_ Ore output at the Otjihase Mine fell by 

contained 32 tons of antimony and report- more than 300,000 tons from the 1986 level, 
edly met market specifications. owing to a roof failure in April. Under- 

Copper.—The Klein Aub Mine closed per- ground truck haulage access was severed to 

manently owing to declining ore grade and 80% of the stoping areas and to the crusher 
an unfavorable exchange rate. The closure grizzly. By yearend, monthly output was 

was precipitated by an illegal stay away by about 75% of that planned. Blister copper 

lower skilled members of the work force. output from Otjihase concentrates, which 

About 3,000 tons of productive capacity of were shipped to O’okiep Copper Co. Ltd. in 

copper in concentrates was lost with its the Republic of South Africa, was 2,165 

closure. tons, less than one-half of the 1986 level. 

At the Tsumeb Mine of TCL, a stope Output of ore and concentrate from the 

collapse in the upper production levels on Kombat Mine and mill declined owing to 

March 13 sharply curtailed cut-and-cement- the presence of harder, more siliceous ore 

fill operations. By yearend, monthly output from the Asis West ore body. An additional 

was about 47% of that planned. Mill rod mill and ball mill were installed at a 

throughput was also reduced owing to the cost of about $300,000, and commissioned in 

strike, resulting in about 2 months of lost November, increasing capacity by 40%. 

production and underdelivery of concen- Copper reserves for TCL as of December 

trates to the smelter. The loss was partly 31, 1987, including positive, probable, and 

compensated for by increasing the copper tentative reserves, totaled 16.4 million tons
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averaging 2.71% copper. Of this amount, sold to Gold Fields of South Africa Ltd.’s 
the Tsumeb Mine accounted for 4.5 million Tsumeb smelter in Namibia under a 3-year _ | 
tons grading 3.138% copper; the Kombat contract. Approximately 9,000 tons per year 
Mine, 3.8 million tons grading 2.9% copper; of lead concentrate, grading 65% to 68% 
and the Otjihase Mine, 8.1 million tons lead, would be available for sale from Per- _ 
grading 2.38% copper. ing. Prices would be based on London Metal 

Gold.—Sufficient reserves were establish- Exchange prices. Pering concentrates were 
ed at the Navachab gold deposit to permit shipped 1,600 kilometers by rail to the 
establishment of a mine owned by Anglo Tsumeb smelter at a cost of $48 perton. _ 
Amrican Corp. Startup was planned for The Tsumeb mill produced almost 52,000 
October 1989, with an initial output of tons of lead concentrate grading 24.56% 
68,000 tons per month and ore grades of lead. Smelter output was 40,634 tons, of 
about 0.08 troy ounce per ton. Mine life was which 13,087 tons was from TCL mines and 
estimated to be at least 13 years and ex- the remainder was from other sources, in- 
pected capital costs for the’ project were cluding the Pering Mine in the Republic of 

| about $43.3 million. Processing would be by South Africa. Lead sales totaled 41,537 tons 
carbon-in-pulp and cyanidation. Water for and were valued at about $22 million. Total 
the project, and for the nearby towns of reserves at the Tsumeb and Kombat Mines 

: Karabib and Usakos, would be trans- were 8.2 million tons, averaging 1.27% lead. 
ported 85 kilometers by pipeline from the Zinc.—The African Exploration Group | 
Swakkoppoort Dam. Total employment acquired the Deblin lead and zinc mine near > 
would be about 200. Swakopmund. No information was reported | 
Lead.—Lead concentrate from the Pering on development plans or mine data. 

Mine in the Republic of South Africa was | | 

Table 2.—Namibia: Gross weight and elemental content of ore and concentrate produced | 
| | in 1987,by mine’ 

(Metric tons unless otherwise specified) | - 

mental content 
. . — Gross ya 

Mine or mill | weight Copper _ Lead Zine —- Sulfur oer | 
| : ounces) 

Asis East: 
Ore. ____-_ 5,108 73 81 _- NA 2,299 
Concentrate: " 

Copper__..__________---------- 385 55 32 -- NA 1,857 
Lead _-- ee 6 1 2 _ NA 7 

Asis West: 
Ore______-_-_-_-__---__-_______---_ —- 176,188 8,968 1,797 __ . NA _ 208,924 
Concentrate: 

Copper____________--______-__. 28,159 8,428 1,481 __ NA 194,646 
Lead ________________-_-_-_____- 180 16 92 __ NA __ 

Klein Aub: 
Ore®_________________ ee 7,300 150 __ __ NA __ 
Concentrate: Copper _________--------- 263 113 a -- NA __ 

Kombat: 
Ore_-- =e 148,857 3,582 2,302 _- NA 111,002 
Concentrate: 

Copper_________.~.-_-_-_~-__--~- 10,430 2,967 867 _- NA 96,911 
Lead ______________________ 2,379 266 1,205 _ NA 8,949 

Otjihase: 
Ore. 546,868 11,047 _ __ 101,388 NA 
Concentrate: 

Copper________________________ 38,828 —:10,467 __ __ 18,288 8,949 
Pyrite _.______________________ 120,260 192 __ __ 61,116 __ 

Rosh Pinah: 
Ore®_ LL 475,000 _. 14,250 ~—- 38,000 NA NA 
Concentrate: , 

Lead __-______________--------_ 20,684 _ 8,604 €950 NA 514,411 
Zine _-_______________----_.-_ 70,244 __ 4,650 37,556 NA 640,000 

Slag mill: 
Ore (slag) ___.______.-.-___________ 215,970 2,800 NA NA NA NA 

rT Concentrate: Copper _________-__-___-~- 6,252 1,173 353 NA NA 46,030 

“Ore. -----_-------------------_ 514,756 15,700 «18,994 5,868 NA 1,952,872 
Concentrate: 

Copper.__________~-____------- 38,464 10,013 2,983 __ NA 1,087,184 
Lead _-____________----------- 51,826 3,866 12,728 2,094 NA 639,837 

Total: 
Ore_______-______________ XX 38,738 37,424 48,868 101,388 NA 
Concentrate ______________- XX 37,557 32,997 40,600 = 74,354 3,319,788 

Estimated. NA Not available. XX Not applicable.
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| INDUSTRIAL MINERALS was to be listed on the Johannesburg Stock 
. a . . Exchange in March. Output was to reach 

Diamond.—CDM continued construction 929.000 cubic meters per year by 1990. Mar- 
of its new diamond-sorting center in Wind- le would be trucked to Aus and then railed 
hoek. Diamonds currently shipped to the to Walvis Bay for export mainly to Italy and 
Republic of South Africa for sorting will other European countries. About 83% of 
remain in Namibia to be sorted. The compa- production would be exported. | 
ny reopened its No. 3 crushing and treat- | | 
ment plant for additional ore processing, | MINERAL FUELS | 

aot ee eowed. was Up as prices for dip The United Nations Council for Namibia 
 Fluorspar.—Fluorspar was reported as tempted to halt enrichment of uranium 

being mined at Okorusu, and output was to O° produced by the Rossing Mine at the 
be shipped through W alvis Bay. The mine ‘/melo facility in the Netherlands. How- 
was privately owned and was located about °Ve complicating factor was that ore 

130 kilometers southwest of Tsumeb. Oper- reaching the facility was often partially | 
4g | ror . upgraded and blended with other ores. 

ating data were not available. co 

Marble.—The Marble Corp. (Marcor) ex- spi ysical scientist, Division of International Minerals. 
pected to commence production of various a here necessary, values have pen converted d_ from 

: colored marble from its deposits between ut eae ao Ne TISen tate ° Aus and Rosh Pinah in July 1988. Marcor R1=US$0.4406 for 1986 and R1 =US$0.4856 for 1987.
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Th t t e Mineral Industry of the 
Netherlands 

By Don Buck! | 

The rate of growth in the gross national dustries in the Netherlands, such as the 
product of the Netherlands slowed to 1.5% processing of metals and chemicals, showed 
in 1987, largely as a result of the global no change in trade surpluses. Export prices 
realignment of monetary values. Deval- were reduced, partly because raw material 
uation of the U.S. dollar and deterioration costs were down, but also so that companies 
of the price of exported gas were factors in in the Netherlands could remain competi- . 
a reduction of approximately 50% in the tive in the international market. 
Netherlands foreign trade surplus, which The unemployment rate in the Nether- 
dropped to $3.4 billion.2 Revenues from gas lands was 12.5%, one of the highest rates in 
exports, traditionally a significant source of the European Economic Community, de- . 
Government income, dropped to $2.5billion, spite Government attempts to foster eco- | 
a 67% decline since the record high of $7.4 nomic growth and reduce the burden of 
billion in 1985.3 Investment in petroleum social programs on the national economy. 
exploration and production reflected a simi- Government spending increased 8% to 
lar drop in 1987 as companies adjusted to $13.3 billion, and Government outlays con- 
changed monetary values and to decreased stituted 60% of the gross domestic product 
product prices. Other mineral-related in- or 7.6% of the national income.‘ 

PRODUCTION 

Manufacturing production grew at the set by strong increases in the chemical 
slow rate of 1% and recorded one of the industry (up 9%) and basic metal industry 
worst performances in recent years.‘ Inter- (up 7%), reflecting lower import costs in 
national competition and appreciation in raw materials and the stronger value of the 
value of the guilder were major factors in  guilder. Investment by businesses slowed as 
the reduction of export revenues, especially a wait-and-see attitude developed toward 
to the United States and other nations the world trade and exchange rates. This 
linked to the declining dollar. The declining condition was expected to carry over into 
rate of business investment was partly off- 1988. . 

621



622 MINERALS YEARBOOK, 1987 

Table 1.—Netherlands: Production of mineral commodities* | 

. (Metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 1986 1987? | 

Aluminum: 
Primary ___——--_.------------------- 235,351 249,170 250,603 265,768 275,939 

Secondary_ __._.------_------------- 58,199 - 59,894 _ 62,315 96,794 101,403 

Cadmium metal ___.__---._____--__~---- 513 636 ~ —s—-5598 565 517 
Iron and steel: 

Ore sintered (from imported ore) _ thousand tons_— 2,669 3,516 3,737 3,706 3,682 

etal: 
Pig iron _.---_______..-----do___~— 3,747 4,926 4,819 | 4,628 4,575 . 
Steel, crude ___________._____do___-~ 4,ATT 5,739 5,517 5,283 5,082 
Semimanufactures_____________do___-— 4,066 4,928 4,868 4,799 4,709 

Lead: Refined: 
Primary —__—--_-----_-----------~---- 2,000 —_ -- -- -- 

Secondary® _________.___.___.------+- 323,600 725,000 25,000 33,000 40,000 

Total ______________________---- 25,600 725,000 *25,000. 33,000 “40,000 4 
Tin, refined: ° | 
Primary —__._--.--...~_-_.-----~---- 5,398 6,517 6,033 5,104 3,834 

Secondary® ___._______._----------- 180 180 204 200 180 

Zinc (slab), primary ________.-___------~+-~-- 187,519 209,657 201,712 - 196,156 207,111 

INDUSTRIAL MINERALS | oe - . 

Cement, hydraulic— _.__—__—~—~. thousand tons__— 3,107 3,176 2,911 3,100 2,929 

Nitrogen: N content of ammonia __—_———_—do__—-~ 1,747 2,312 2,386 2,185 2,287 . 

Salt, all types... ______.___-.-------do____ 3,124 3,674 4,154 3,763 3,979 

Sand, industrial _____..._______-_----do__~-~ 19,399 ©19,000 19,988 22,841 22,274 
Sodium compounds, n.e.s.:° . . 

_ Carbonate. __________---_----~--do.___ 420 400 380 380 380 

Sulfate, synthetic _.___..______----do___~_ 50. 45, » 45 45 45 

Sulfur: 
- Elemental byproduct:° : 7 

Of metallurgy. ._________.--_--do___~_ 100 _— —_ _ _- 

Of petroleum and other forms — __———do__ ~~ 105 245 250 250 245 

Total _..-______~_-__----do___- 205 245 250 250 245 

Sulfuric acid, 100% HeSO4_ — _ - . __-~--do___~_ 1,420 1,609 1,508 (1,209 956 

' MINERAL FUELS AND RELATED MATERIALS 

Carbon black__..___. ._-___--_.~-------+---+ 91,200 102,300  . 103,000 104,700 105,500 

Coke — ——— ~~ => -—--~——— thousand tons__ __ 2,126 2,726 2,971 2,867 2,736 

Manufactured, all types*____ million cubic feet_ _ 288,445 298,631 266,056 271,918 325,489 

Natural, odo. ~=— 2,702,792 2,728,041 = 2,850,581 2,614,543 2,621,959 

Natural gas Fquida __ _ thousand 42-gallon barrels_ _ 3,608 3,318 4,221 4,221 4,278 

Peat®_______________.__~. thousand tons__ 400 450 450 400 — 400 

Petroleum: 
Crude ___.___-_ ~ thousand 42-gallon barrels__ 17,647 21,143 27,734 34,046 29,243 

Refinery products: 
Gasoline, motor_______._—-__--do___~_ 60,597 56,568 53,049 60,189 62,254 
Jet fuel. .§ _-. __________.__~-do___~_ 28,288 28,968 27,800 30,808 31,120 
Kerosene. _____._______.__-----do___~ 4,487 4,487 3,550 4,658 3,891 
Distillate fuel oil _..___._.__._.___--do___~— 107,461 120,039 111,303 147,305 133,549 
Residual fuel oil __.______.__-_do___~ 103,743 102,744 85,901 85,901 92,154 
Lubricants_ _______._______----do___~_ 3,423 €3,500 5,544 5,117 5,000 
Liquefied petroleum gas ______—--do___~ 21,912 °22,000 22,562 25,230 27,457 
Naphtha___._________----~-do_~~~ 67,737 63,784 50,133 65,986 75,944 
Bitumen ______________~-_~-do___~- 4,375 ©4,500 4,242 5,048 4,545 

Total® $$$ _-_-_ _-_ _ e -_____do____ 402,023 406,590 364,084 430,242 3435,914 
er OD 

1Table includes data available through Sept. 1988. 
2In addition to the commodities listed, a variety of crude construction materials (clays, gravel, and stone) are also 

produced, but output is not reported, and available information is inadequate to make reliable estimates of output levels. 
3Reported figure. 
“Coke oven and blast furnace gas only. 
5Total of listed products only; refinery fuel and losses included with listed products.
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: TRADE | 

The Netherlands, situated at the intersec- on European roads. The Port of Rotterdam | 
tion of the Rhine, Europe’s major river, and handled 100 million tons more cargo than 
the sealanes of the North Atlantic, has the second busiest seaport in the world and 
prospered on trading and distribution of more than the next three European ports 
products. With limited local mineral re- combined. | | 
sources on which to build an industrial The Netherlands trade volume increased 
economy, the Port of Rotterdam has become by 4% in 1987, with exports valued at $92.3 

the world’s busiest seaport, importing raw billion and imports at $89.7 billion. The 
material for refinement and distribution of United States generated its greatest trade 
goods. Rotterdam’s strategic location was surplus, about $4 billion, in trading with the 
reflected in the estimates that Netherlands Netherlands. The proportion of U.S. exports 
barges carry almost one-half of all inland going to the Netherlands rose from 8% to | 
water freight on the European Continent, 8.4%, while the Netherlands proportion of 
and that Netherlands truckers carry one- U.S. imports dropped slightly to 4%. 
fourth of the international freight carried 

Table 2.—Netherlands: Exports of mineral commodities | 

| (Metric tons unless otherwise specified) 

| | , Destinations, 1986 | 
Commodity 1985 1986 ~ nted TT mmoanty United Other (principal) 

Alkali and alkaline-earth metals: . 
Alkali metals ___..____-~~- - 2 1 _- Mainly to United Kingdom. 
Alkaline-earth metals__________ __ 10 All to West Germany. 

Aluminum: 
_ Ore and concentrate ________—- 5,063 3,983 _- Belgium-Luxembourg 2,560; 

Norway 224; Sweden 216. 
Oxides and hydroxides _________ 59,175 46,493 __ West Germany 13,104; United 

: | Kingdom 11,272; France 4,929. 
Ash and residue containing aluminum 11,371 10,863 __ West Germany 7,132; Spain 

. 2,655; France 441. 
Metal including alloys: 

Scrap _._.-_____~------ 87,062 96,045 — West Germany 50,695; Belgium- 
Luxembourg 18,104; France . 

Unwrought_____..---_--- 296,767 301,260 2,332 Belgium-Luxembourg 118,999; 
France 83,951; West Germany 

Semimanufactures _________ 109,418 121,245 7,160 West Germany 48,560; Belgium- 
Luxembourg 18,232; France 
15,105. 

Antimony: 
Ore and concentrate _____ ~~ ~ ‘1 _- 
Oxides __-__~ ee 243 220 NA West Germany 94; Italy 68; 

France 37. 
Metal including alloys, all forms —_— — 59 7 __ NA. 

Arsenic: Oxides and acids_ __— —— — ——— 10 _— 
Beryllium: 
"Oxides and hydroxides ______—_-~ _— (?) NA NA. 
Metal including alloys, allforms _ — — (*) 1 _. Mainly to Belgium-Luxembourg. 

Bismuth: Metal including alloys, all 
forms ____~_____~~___--_-__~- 12 27 _- France 12; West Germany 12. 

Cadmium: Metal including alloys, all 
forms ____~______~~~--~-___~~ 615 541 32 France 290; United Kingdom 87; 

West Germany 75. 
Cesium and rubidium: Metal including 
alloys, all forms __________---~ ® (?) _. Mainly to France. 

Chromium: 
Ore and concentrate _________ 27,379 30,070 __ West Germany 10,776; France 

1589) Belgium-Luxembourg 

Oxides and hydroxides _________ 421 408 (2) West Germany 171; Italy 119; 
France 43. 

Metal including alloys, all forms —_ — — 2 75 _- NA. 

See footnotes at end of table.
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Table 2.—Netherlands: Exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

. , . Destinations, 1986 

- Commodity 1985 1986 : _ 
United Other (principal) 

METALS —Continued 

Cobalt: 
Ore and concentrate. _$________ 25 (7) NA NA. 
Oxides and hydroxides ____._____ . 48 73 20 West Germany 30; Turkey 6. 
Metal including alloys, all forms ___ 286 35 _-~ United Kingdom 19; Belgium- 

oo Luxembourg 7; West Germany 

Columbium and tantalum: . - 
Ore and concentrate___________ 154 4 _—. All to West Germany. 
Ash and residue containing colum- 

bium and/or tantalum ___—_____ 1 249 _- Do. 
Metal including alloys, all forms: . : . . 

Columbium (niobium) —______ (?) 1 (7) Mainly to United Kingdom. 
Tantalum. —_____________ 2 28 -—  Spain27. . 

Copper: 
Matte and speiss including cement . 
copper _________-__._____ 20 310 -- Spain 303; Belgium-Luxembourg 

Oxides and hydroxides —~._______ 115 112 -— West Germany 22; Norway 20; 
United Arab Emirates 20. — 

Sulfate... -____ i 2,048 1,834 -—  Belgium-Luxembourg 854; West ~— 
- Germany 422; United King- 

dom 355. 
Ash and residue containing copper _ _ 8,946 6,387 41 Belgium-Luxembourg 3,057; 

y vest Germany 2,622; India 

Metal including alloys: 
Scrap ___~ ~~~ ~_ 73,072 63,208 -— West Germany 30,357; Belgium- 

. . Luxembourg 19,209; Italy 

Unwrought___ ~~ 9,462 6,066 13 West Germany 4,589; France 
857; Sweden 215. 

Semimanufactures __._§_____ 59,723 59,615 16,622 West Germany 11,694; Belgium- 
Luxembourg 5,710. : 

Germaniun: Metal including alloys, all oe 
forms _____~_~____~___ Le 1 ® ~- All to West Germany. 

Gold: 
Waste and sweepings oo. 

value, thousands_ — $17,161 $18,391 $420 West Germany $14,753; Spain 
$1,232; Switzerland $941. 

Metal including alloys, unwrought 
and partly wrought _ troy ounces__ 62,236 42,756 24 Switzerland 12,314; Denmark 

10,288; Belgium-Luxembourg 
8,842. i 

Iron and steel: 
Iron ore and concentrate: . 

Excluding roasted pyrite. __ ___ 55,044 47,659 _-- West Germany 39,179; France 
3,178; Algeria 1,696. 

M pep Toasted—----------- 159 108 _- West Germany 79; Austria 28. 
etal: 

Scrap ___.._ thousand tons__ 1,835 1,992 4 India 506; West Germany 397; 
Belgium-Luxembourg 251. 

Pig iron, cast iron, related mate- . 
rials. _~§ ~~ - _- ___ 18,451 18,512 279 West Germany 10,024; United 

Kingdom 4,115; Belgium- 
Luxembourg 3,670. 

Ferroalloys: . . 
Ferrochromium ________ 1,714 14,881 __ West Germany 9,216; Belgium- 

Luxembourg 4,972; France 

Ferromanganese______ __ 154 103 -— West Germany 77; Belgium- 
Luxembourg 26. 

Ferromolybdenum____ ___ 289 532 _— Italy 182; France 154; West Ger- 
many 109. 

Ferronickel___________ 92 13 -- NA. 
Ferrosilicochromium __ ___ _- 25 _— All to France. 
Ferrosilicomanganese ____ —_ 285 _— Belgium-Luxembourg 248. 
Ferrosilicon.. $$$ _.____ 230 2,730 __ Japan 1,882; West Germany 715; 

Belgium-Luxembourg 107. 
Silicon metal ____§_§_.____ 2,052 2,147 ~— France 1,131; West Germany 

Unspecified___________ 1,043 2,634 32 West Germany 979; Sweden 803; 
Czechoslovakia 178. . 

Steel, primary forms 
thousand tons__ 2,239 2,225 240 Belgium-Luxembourg 321; West 

Germany 260; Greece 241. 

See footnotes at end of table.
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Table 2.—Netherlands: Exports of mineral commodities —Continued ° 

(Metric tons unless otherwise specified) 

cr ne 
ee 

- | Destinations, 1986 

Commodi: 1985 1986 : 
, modity United Other (principal) 

METALS —Continued 

Iron and steel —Continued — 
Metal —Continued 

Semimanufactures: . 
Bars, rods, angles, shapes, ; 

sections_ thousand tons_ — 511 534 14. West Germany 201; Belgium- 
Luxembourg 147; China 36. 

Universals, plates, sheets . 

- do 1,712 1,787 167 West Germany 413; Belgium- 
Luxembourg 360; United 

. King dom 212. 

Hoop and strip _ . _ _do_ __~ 131 | 144 ?) West Germany 59; Switzerland 

: 37; Spain 10. 

Rails and accessories 
do. —_ 38 25 ) Italy 20; West Germany 4. 

Wire _________-do____ 68 68 2 Belgium-Luxembourg 16; West 
Germany 14; France 11. 

Tubes, pipes, fittings | 
© dove 490 428 17 West Germany 117; Belgium- 

Luxembourg 65; United King- 

Castis a forgi h dom 48. 

ings and forgings, roug 7 
do_ _ ~~ 18 19 A Belgium-Luxembourg 6; West 

| CO . Germany 6; United Kingdom 

Lead: | 
Oxides ___.__-_------~----- 6,607 5,633 _. West Germany 3,838; United | 

Kingdom 547; Yugoslavia 358. 

Ash and residue containing lead_ — — — 7,031 3,524 2 France 1,278; West Germany 

. 977; Belgium-Luxembourg 940. 

Metal including alloys: 
Scrap __~_------------- 20,213 17,203 _._ West Germany 6,380; France 

6,283 ; Belgium-Luxembourg 

Unwrought_ __—~-_.-_---~-- 20,051 20,369 __ West Germany 16,267; Belgium- 
Luxembourg 1,474; France 

Semimanufactures —_—————-- 2,779 2,597 _. Norway 859; Belgium-Luxem- 
bourg 495; United Kingdom 

Lithium: 
Oxides and hydroxides _____---- 27 18 NA _ France 12; West Germany 3. 

Metal including alloys, all forms ~~ - -- (?) __ All to West Germany. 

Magnesium: Metal including alloys: . 

rap________-~-_-_------- 1,705 1,168 18 West Germany 723; Italy 190; 
France 150. 

Unwrought ___.__.--------- 4,911 6,207 46 West Germany 3,609; United 
Kingdom 1,236; France 786. 

Semimanufactures_ —_ —__—--~--- 108 14 1 Belgium-Luxembourg 9; West 
Germany 3. 

Manganese: 
Ore and concentrate, metallurgical- 
grade__________-_-------- 47,849 41,166 __ West Germany 9,842; Belgium- 

Luxembourg 2,686; France 

Oxides ________~--------~-- 216 88 17 — Saudi Arabia 50; Sri Lanka 19. 

Metal including alloys, all forms ——-— 1,830 1,241 __ Norway 248; France 212; West 
Germany 191. 

Mercury _____——~ 76-pound flasks. 725 667 _. West Germany 145; Belgium- 
Luxembourg 116; Romania 87. 

Molybdenum: . 
and concentrate ___ ____---~- 18,224 13,699 5 United Kingdom 4,079; Austria 

2,409; West Germany 1,900. 

Oxides and hydroxides __._—_--- 1,509 945 17 Austria 650; United Kingdom 
117; Belgium-Luxembourg 76. 

Metal including alloys: 
Scrap ___.------------- 15 14 _. All to West Germany. 

Unwrought. _____-_~---~-- 53 11 _— Spain 9; West Germany 2. 

Semimanufactures _——— ~~~ -~—- 206 195 8  Belgium-Luxembourg 113; 
France 26; Japan 20. 

Nickel: 
Matte and speiss __ _______---~- 1,693 2,211 NA NA. 

Ash and residue containing nickel — — 2,491 1,849 __ Austria 391; West Germany 344; 
Australia 298. 

Metal including alloys: 
Scrap _._--------~----- 3,196 4,811 _.  BXnland 4,091; West Germany 

455; India 68. 

Unwrought_ __ __--_------ 443 500 __ Belgium-Luxembourg 62; Repub- 
lic of South Africa 52; Portugal 

Semimanufactures ____——~-—- 271 360 9 West Germany 157; Belgium- 
Luxembourg 40; Italy 36. 

See footnotes at end of table.
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Table 2.—Netherlands: Exports of mineral commodities! —Continued : 
(Metric tons unless otherwise specified) 

en nn nn ree SS SS SS SSS Sra SSS Shes iii se ei SS 

— . Destinations, 1986 

Commodi 1985 1986 . — 9 . United Other (principal) 
i 

METALS —Continued oo 

Platinum-group metals: 
Waste and sweepings 

value, thousands_ _ $18,672 $27,104 -— West Germany $10,049; 
Belgium-Luxembourg $7,302; 

. France $6,249. 
Metals including alloys, unwrought 

and partly wrought _ troy ounces__ 71,585 58,916 1,204 West Germany 82,297; France 
8,074; United Kingdom 3,042. 

Rare-earth metals including alloys, all 
forms ____-~_______-______ () *) -— Mainly to West Germany. . 

Rhenium: Metal including alloys, all : | forms —~___~__~- ~~ _______ (4) ?*) _— All toSpain. 
Selenium, elemental_____________ 3 2 -— NA. 
Silicon, high-purity _..__________ -- 4 -— NA. 

. Silver: . . 
Waste and sweepings _ 

value, thousands_ _ $6,733 $8,753 _— West Germany $3,855; United 
Kingdom $2,417; Spain $1,904. 

Metal including alloys, unwrought . 
and partly wrought 

thousand troy ounces__ 4,281 4,900 NA West Germany 1,528; Greece 
925; Italy 677. 

Tellurium, elemental and arsenic ____ _ 89 44 — West Germany 20; France 10; 
Tin Switzerland 6. 

-Ore and concentrate___________ _- 223 -- USSR. 162; United Kingdom 

_ Oxides 2 20 9 -- Belgium Luxembourg 6; West 

Ash and resid taining tin 1,100 1,320 18 Belgium-Lu . bourg 868; West | and residue con -on- , , um-Luxembourg 863; 
Germany 255; United King- 
dom 184. 

Metal including alloys: 
Scrap _-__~_~__________ 224 174 -- Belgium-Luxembourg 101; 

. nited Kingdom 42; West Ger- 
many 23. — 

Unwrought. ___.~________ 2,128 3,205 40 West Germany 1,468; France 
467; United Kingd om 301. 

Semimanufactures _________ 991 1,146 ~~ West Germany 516; Belgium- 
Luxembourg 233; France 153. 

Titanium: . 
Ore and concentrate___________ 30,664 35,733 -— France 5,536; U.S.S.R. 5,000; Ro- 

mania 4,975. 
Oxides _._--_-____~__~________ 3,536 3,823 -- Italy 1,866; West Germany 154; 

unspecified 1,687. 
Metal including alloys: 

Scrap _.~__-_____________ 32 25 _- United Kingdom 14; West Ger- 
many 11. 

Unwrought. $$ ~~ ___ 5 11 _— United Kingdom 10. 
Semimanufactures _________ 36 25 @) Libya 12; Belgium-Luxembourg 

. 7; West Germany 2. | 
Tungsten: 

Ore and concentrate __________ 1,166 97 -- Czechoslovakia 62; United King- 

Ash and resid 65 47 West Ger sony Bt: Ak 10 and residue containing tungsten _ — est Germany 37; Austria 10. 
Metal including alloys: 

Scrap _________________ 291 271 148 West Germany 89; United King- 
om 33. 

Unwrought______________ 21 20 _— West Germany 11; France 3; 
United Kingdom 3. 

Semimanufactures _________ 211 219 26 Belgium-Luxembourg 128; West 
Germany 23. 

Uranium and/or thorium: Metal includ- 
ing alloys, all forms, thorium ______ ) (?*) NA NA. 

Vanadium: ; 
Oxides and hydroxides _________ -- *) NA NA. 
Ash and residue containing vanadium 52 67 _. United Kingdom 36; Belgium- 

Luxembourg 25; West Ger- 
many 6. 

Metal including alloys, semimanu- 
factures__-_-§_§_____________ ?*) ?) _~ All to West Germany. 

See footnotes at end of table.
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Table 2.—Netherlands: Exports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 

en 
Destinations, 1986 

Commodi 1985 1986. : 
ty United Other (principal) 

METALS —Continued . 

Zine: OO 
Ore and concentrate _____.._——- ie . 130 _ ..  . All to West Germany. 
Blue powder____-_____-_---- 903 655 _- Belgium Luxembourg 370; | 

_ France 147; Saudi ia 59. 
Matte___.___ ~~ -_~------- 3,093 3,582 _. West Germany 2,859; Belgium- 

oe Luxembourg 216; France 201. 
Ash and residue containing zinc_ —— — 17,599 18,968 196 West Germany 4,760; Belgium- 

Luxembourg 3,794; France 

Metal including alloys: | | 
Scrap _____.~.~--------~- 10,544 11,924 34 West Germany 5,747; Belgium- 

. Luxembourg 3,873; France | 

Unwrought_____________- 181,400 181,706 21,060 + West Germany 40,847; France : 
: 2380 United Kingdom 

a Semimanufactures ________- 6,091 5,980 __ West Germany 3,501; France 
1008; Belgium-Luxembourg 

Zirconium: | Oo , 
Ore and concentrate ________~-_-~ 40,008 36,548 _- West Germany 21,996; U.S.S.R. 
Metal incl ding all 3,750; France 3,737. 

etal inclu loys; : 
Scrap _.-_-__~=-----+--- 19 ?) ~  Lw NA. | 
Semimanufactures ___—_— ~~~ ) (?) _. Mainly to France. . 

Other: . 
Ores and concentrates___.— __——-—~- 375 108 —_ United Kingdom 44; Belgium- 

S i, ‘Luxembourg 24; Norway 20. 
Oxides and hydroxides ___-~--~~ 24 120 NA West Germany 41; Spain 35; 

; y il. 
Ashes and residues_ _ — ————~——~~ 3,242 2,695 - : 9% ~~ Finland 1,042; West Germany | 

OS 453; United Kingdom 391. 
Base metals including alloys, all 

forms ________~___-.---- 2 a ae () West Germany 1; France 1. 

~ INDUSTRIAL MINERALS o 

Abrasives, n.e.s.: . . 7 a 
_ Natural: Corundum, emery, pumice, 

ete _- Le 8,187 6,451 ) Belgium-Luxembourg 1,321; 
. iland 1,112; United King- 

dom 541. . 
Artificial: Corundum ————--~--~-~- 131 98 '_. West Germany 36; Belgium- 

Luxembourg 32; France 16. 
Dust and powder of precious and semi- 

precious stones including diamond 
kilograms. — 77 110 2 United Kingdom 24; West Ger- 

many at lgium-Luxem- 

Grinding and polishing wheels and 
stones ___ _________--____ 5,341 6,446 10 - West Germany 1,783; United 

Kingdom 1,389; France 835. 
Asbestos, crude___________-~--~- 50 177 _— East Germany 95; West Ger- 

many a ; Belgium-Luxem- 
urg 29. 

Barite and witherite_____.___.--~- 64,442 42,091 143. United Kingdom 17,773; West 
Germany 8,603; Denmark 
6,855. 

Boron materials: 
Crude natural borates______---- 37,362 30,498 NA West Germany 2,930; Australia 

1,564; unspecified 22,322. 
Oxides and acids __ ___._ ~~~ 731 1,049 6 West Germany 390; Czecho- 

slovakia 128 Finland 108. 
Bromine ___.____~.---------- 2,030 616 -— France 282; West Germany 184; 

Belgium-Luxembourg 69. 
Cement__________--_~------~- 502,736 440,305 1,659 Belgium Luxembourg 182,733; 

est Germany 156,404; 
United Kingdom 40,861. 

Chalk. _~___.-__~-----_-~----- 21,385 22,102 3 Belgium-Luxembo 20,970; 
est Germany 1,082; Nether- 

lands Antilles 38. 
Clays, crude: 

tonite _________.___ ~~ 30,572 30,405 _. West Germany 8,471; Belgium- 
Se 1,121; Nigeria 

Chamotte earth___________--- 2,761 611 _. Belgium Luxembourg 486; West 
rmany 74; Denmark 35. 

Fuller’s earth ___...._.------ 301 575 _. West Germany 306; Belgium- 
Luxembourg 94. 

See footnotes at end of table.
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Table 2.—Netherlands: Exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) . 

Destinations, 1986 
Commodity 1985 1986 . : _ 

Baited Other (principal) 

INDUSTRIAL MINERALS —Continued 

Clays, crude —Continued , 

Kaolin ________----_~_.___. 119,020 132,208 ~—  Belgium-Luxembourg 94,530; 
| West Germany 32,192; France 

Unspecified ______.--._.____ T103,055 97,135 _— West Germany 58,767; Belgium- 
Luxembourg 34,060; Sweden . 

Cryolite and chiolite_.._-___._____ 2 -- 
Diamond: 

Gem, not set or strung____ carats__ 373,231 392,617 56,305 Belgium-Luxembourg 147,033; . 
Switzerland 136,033. 

Industrial stones ________do____ 762,316 1,183,953 234,993  Belgium-Luxembourg 285,605; 
Hong Kong 263,607. 

Diatomite and other infusorial earth __ _ 1,796 486 a Belgium-Luxembourg 196; 
Singapore 41; France 38. 

Feldspar, fluorspar, related materials: - 
- Feldspar ___ 2-2 1,421 1,114 _- France 905; West Germany 76; 

Trinidad and Tobago 60. 
Fluorspar ______ 2 ~______ - 224 408 -— India 219; Belgium-Luxembourg 

. 140; West Germany 24. . 
Unspecified _._-_____________ 18,163 16,138 _— West Germany 9,898; Belgium- 

‘ - Luxembourg 2,973; Italy 1,574. 
Fertilizer materials: 

Crude, nes ~2- _ 130,153 140,541 __ Belgium-Luxembourg 106,922; 
weet Germany 27,539; France 

Manufactured: — 
Ammonia..____ thousand tons_ _ 1,095 927 —_ Belgium-Luxembourg 419; West 

os Germany 229; United King- 
dom 178. 

. Nitrogenous ________do____ : 3,768 3,076 243 France 1,049; West Germany 
. : 823; United Kingdom 416. 

Phosphatic_________do____ 342 353 _- United Kingdom 141; France 

P d 7 mn @) Belgium Lusseubeut 5: United otassic____________do____ ium-Luxembourg 5; Uni 
. ea 3; Eeypt 1. 

Unspecified and mixed__—do__ __ 1,044 1,113 — France 263; West Germany 192; 
unspecified 382. 

Graphite, natural __.___________ 89 87 9 West Germany 49; France 14. 
Gypsum and plaster _____________ 42,153 53,662 -—  Belgium-Luxembourg 47,652; 

. West Germany 2,790; United 
' oO Kingdom 2,760. 

Iodine __~~_-__~_~_ ~~ 14 12 —-— Cuba 3; China 2; Iran 2. 
Kyanite and related materials_______ 2,164 2,531 -— West Germany 1,921; France 

291; Norway 70. 
Lime ___~ ~~~ 13,163 4,685 _—  Belgium-Luxembourg 2,457; 

Weat Germany 1,214; Italy 

Magnesium compounds: 
Magnesite, crude_____.__§_.______ 1,049 1,618 _— West Germany 948; Belgium- 

Luxembourg 501; France 69. 
Oxides and hydroxides ________ — 34,042 109,775 14 West Germany 18,996; France 

3,154; unspecified 76,873. 
Other___~_~_ ~~ 760 424 __ Belgium-Luxembourg 249; West 

Mi Germany 131; Austria 24. 
ca: 
Crude including splittings and waste _ 1,458 1,001 -- N igeria 150; Norway 123; Egypt 

Worked including agglomerated split- 
_ tings .____________---__ 4 1 _- Mainly to Belgium-Luxembourg. 

Nitrates, crude ________~________ 424 . 234 _- West Germany 114; Belgium. 
Luxembourg 113; Ireland 7. 

Phosphates, crude ______________ 57,174 21,876 _- France 11,882; West Germany 
. Aes; Belgium-Luxembourg 

Pigments, mineral: 
Natural, crude ______________ 51 64 --— France 32; Belgium-Luxembourg 

. 22; United Kingdom 7. 
Iron oxides and hydroxides, processed 6,611 5,467 807 West Germany 1,758; France 

1,005. 
Potassium salts, crude____________ 108 107 -— West Germany 99. 
Precious and semiprecious stones other 

than diamond: 
Natural ________-_ _ kilograms__ 2,436 2,713 NA West Germany 1,048; Belgium- 

Luxembourg 660. 
Synthetic __.__________do____ 148 1,929 a Mainly to Japan. 

See footnotes at end of table.
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. Table 2.—Netherlands: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodi 1985 1986 : 
y United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Pyrite, unroasted_.—_._______-_~ -- 13 _— Sweden 10; France 3. 
Quartz crystal, piezoelectric . 

: kilograms. _ 11 __ 
Salt and brine____—_— thousand tons__ 2,863 2,685 _- Belgium-Luxembourg 787; Ire- 

land 8; unspecified 1,874. 
Sodium compounds, n.e.s.: Carbonate, . 

manufactured ___~_________-__ 162,749 159,668 _— West Germany 56,009; Belgium- 
. Luxembourg 26,176; Denmark 

13,438. 
Stone, sand and gravel: 

Dimension stone: 
_ Crude and partly worked _ 

. thousand tons_ _— 10 13 (7) . West Germany 9; Belgium- 
. Luxembourg 3. 

Worked ______.____do__—_ 58 72 (7) West Germany 42; Belgium- 
Luxembourg 28; Austria 1. 

Dolomite, chiefly refractory-grade 
* dow “25 21 __ Belgium-Luxembourg 9; West 

Germany 8; United Kingdom 

- Gravel and crushed rock _— —do__—_ 2,634 2,682 (7) ~=Belgium-Luxembourg 2,431; 
West Germany 231; United 

. . Kingdom 13. 
Limestone other than dimension 

Oo do_ _—— 1 9) _~ Mainly to West Germany. 
Quartz and quartzite____ __do___~ 14 13 (7) West Germany 8; Austria 1; 

Belgium-Luxembourg 1. 
_ Sand other than metal-bearing , 

do. _ 8,106 8,575 _— Belgium-Luxembourg 8,133; 
West Germany 346; United 

. | Kingdom 15. 
. Sulfur: 

Elemental: . 
‘Crude including native and by- 

product____._--_____--~_ 22,288 29,104 __ Belgium-Luxembourg 23,169; 
France 4,468; West Germany 

Colloidal, precipitated, sublimed — 8 24 _. All to West Germany. 
Dioxide. ___._._-_-/____~_____--- . 920 - 825 _— France 602; Belgium-Luxem- 

bourg 117; Ireland 94. 
Sulfuric acid___._._______---- 158,899 193,997 1,995 West Germany 111,110; 

Belgium-Luxembourg 67,710; 
United Kingdom 5,028. 

Talc, steatite, soapstone, pyrophyllite __ 7,762 8,817 17 West Germany 4,405; Belgium- 
Luxembourg 2,137; Italy 1,167. 

Gommiculite, perlite, chlorite. ______— 371 476 _. West Germany 402. 
er: . 
Crude____§_§_ ~~ 268,215 — 396,691 191 Belgium-Luxembourg 309,109; 

West Germany 54,355; France 

Slag and dross, not metal-bearing _ — — 612,181 769,666 2,058 Belgium-Luxembourg 395,581; 
United Kingdom 114,896; 
France 77,714. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _____ —_ 1,313 1,122 _— Belgium-Luxembourg 1,052; 
West Germany 63; Denmark 3. 

Carbon: 
Carbon black _____.—__-_.----— 98,130 100,255 27 Belgium-Luxembourg 23,263; 

France 23,046; West Germany 
20,464. 

Gascarbon _______-____--~-~- 4 1 _. All to Belgium-Luxembourg. 

Anthracite______ thousand tons_ _ 322 215 _- Belgium-Luxembourg 160; Ire- 
land 15; United Kingdom 15. 

Bituminous ___________do____ 1,463 2,166 _- United Kingdom 588; West Ger- 
many 401; Belgium-Luxem- 
bourg 281. 

Briquets of anthracite and bitu- 
minous coal________——do___~_ 4 2 _- Main] y to Belgium-Luxembourg. 

Lignite including briquets _—do_— —_ 5 4 _.  Belgium-Luxembourg 2; Uni 
Kingdom 2. 

See footnotes at end of table.
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Table 2.—Netherlands: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) . 

Destinations, 1986 
Commodit 1985 1986 . 

y United Other (principal) 

MINERAL FUELS AND RELATED . 
MATERIALS —Continued 

Coke and semicoke___— thousand tons__ 995 928 _- Belgium-Tuxembourg #16; 
Fran ce 270; West Germany 

Gas, natural: Gaseous . . . 
million cubic feet__ 1,412,804 1,165,813 -— West Germany 630,516; France 

195,176; Italy 176,026. 
Peat including briquets and litter_____ 281,842 301,057 14 Belgium-Luxembourg 105,665; 

France 93,217; West Germany 
61,991. 

Petroleum: 
Crude 

thousand 42-gallon barrels__ 9,053 9,286 _— Belgium-Luxembourg 5,510; . 
United Kingdom 3,377; West 
Germany 344... 

Refinery products: . 
Liquefied petroleum gas 

do____ 8,185 7,460 60 Belgium-Luxembourg 2,7 79; 
West Germany 2,637; United 
King dom 764, © 

Gasoline __________do____ 77,810 86,777 6,800 West Germany 41,769; United - 
Kingdom 11,195; Belgium- 

; Luxembourg 11,084. 
Mineral jelly and wax __do____ 422 507 8 France 145; West Germany 129; 

United Kingdom 56. 
Kerosene and jet fuel_ ___do_ ___ 24,085 24,972 4,650 West Germany 13,487; United 

Kingdom 2,597; bunkers 2,296. 
Distillate fuel oil ______do____ 112,474 134,340 (7) West Germany 88,655; Belgium- 

. Luxembourg 25,4386; bunkers 

 Lubricants_________do____ 4,798 4,565 228 ~~ Belgium-Luxembourg 923; Swe- 
den 398; West Germany 342. 

Residual fuel oi! ______ _do____ 89,817 85,155 2,634 United Kingdom 14,350; West 
Germany 13,540; bunkers 
34,018. . 

. Bitumen and other residues ‘ 
. do 1,531 2,329 ~— West Germany 481; Belgium- 

Luxembourg 431; Norway 324. 
Bituminous mixtures____do____ 229 559 () West Germany 462; Belgium- 

Tuxembourg 62; United King- 
. om 4. 

Petroleum coke ____._do____ — 402 186 NA NA. 
LLL LS SSS SSS SSS SSS SSS Shy SSS SSS Ser hfs SASS 

TRevised. NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 

| Table 3.—Netherlands: Imports of mineral commodities? 

(Metric tons unless otherwise specified) 

ee 
Sources, 1986 

Commodity 1985 1986 : _ 
United Other (principal) 

te 

METALS 

Alkali and alkaline-earth metals: 
Alkali metals _______________ 138 107 -— West Germany 44; Sweden 30; 

; United Kingdom 25. 
Alkaline-earth metals__________ 22 32 _— Ganada 11; China 8; France 8. 

Aluminum: 
Ore and concentrate___________ 162,384 162,760 771 Greece 151,286; Guyana 5,250; 

China 4,295. 
Oxides and hydroxides _________ 589,116 641,585 694 Jamaica 281,547; Suriname 

275,312; West Germany 42,105. 
Ash and residue containing aluminum 13,073 18,348 — West Germany 5,799; Belgium 

Luxembourg 3,905; East Ger- 
many 1,174. 

See footnote at end of table.
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| Table 3.—Netherlands: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

a 
Sources, 1986 

Commodity 1985 1986 : United Other (principal) | 
a OOOO 

METALS —Continued 

Aluminum —Continued 

Metal including alloys: 
Scrap ______----------- 67,179 76,325 2,587 West Germany 25,671; Belgium- 

Luxembourg 13,950; United 
Kingdom 6,028. 

Unwrought. .__-__.___----~- 135,210 151,131 276 Norway 49,919; West Germany 
33,225; Romania 15,330. 

Semimanufactures ______-__~ 124,017 134,472 2,845 West Germany 44,031; Belgium- 
Luxembourg 32,393; France 
11,425. 

Antimony: 
Ore and concentrate ___.__-~~--~ 5 _— 
Oxides _..__-----_-------~-~- 1,115 1,125 15 Belgium-Luxembourg 366; 

Fran ce 346; United Kingdom 

Metal including alloys, all forms ~~ _ 99 64 8 Hong Kong 26; Spain 11. 

Arsnic: Oxides and acids __.____~-~~ 107 95 _- United Kingdom 80; France 11; 
West Germany 2. 

Beryllium: 
ides and hydroxides ______~-~~ () -- 

Metal including alloys, all forms ~~~ 12 1 (2) Mainly from West Germany. 

Bismuth: Metal including alloys, all 
forms __._~~___~-~--~------~ 46 21 NA _ Belgium-Luxembourg 14; West 

Germany 1. 
Cadmium: Metal including alloys, all 

forms —____.__~—__-~-------- 129 53 _. France 15; West Germany 13; 
United Kingdom 6. 

Cesium and rubidium: Metal including | 
alloys, all forms —___+____-—--- ?) 1 _. All from West Germany. 

Chromium: . 
Ore and concentrate _.___. ~~~ 40,239 38,247 __ Republic of South Africa 37,469; 

. West Germany 713; Belgium- 
| Luxembourg 30. __ 

Oxides and hydroxides __.____~~ 1,879 1,545 875 West Germany 473; United 

; Kingdom 238. 

Metal including alloys, all forms _~—_— 120 67 NA France 37; China 10; United 
Kingdom 10. 

Cobalt: 
. Oxides and hydroxides _._____~~ 2 (?*) _.  Allfrom France. | 

Ash and residue containing cobalt —_ 253 280 29 Belgium Luxembourg 149; Fin- 
and 69. 

Metal including alloys, all forms — ~~ 177 66 2 United Kingdom 24; Spain 10; 

. West Germany 7. 

Columbium and tantalum: © 
Ore and concentrate _____._—---~ 93 _- 
Metal including alloys, all forms: 

Columbium (niobium) ~~ ——---— 2 3 1 Brazil 1; United Kingdom 1. 

Tantalum__—_______---~-- 5 1 (7) Mainly from West Germany. 

rere. | and concentrate — — . —__.—~-- 236 308 _. __ All from Belgium-Luxembourg. 

Matte and speiss including cement 
copper ___.___~------~---- 26 257 __ West Germany 248; Belgium- 

Luxembourg 8. 

Oxides and hydroxides _.____--~-~ 134 567 _. __ Italy 183; Norway 111; United 
Kingdom 103. 

Sulfate... ______~-------+- 6,781 5,541 -- Belgium-Luxembourg 2,133; 
West Germany 1,286; Poland 

Ash and residue containing copper _ — 4,072 2,232 21 West Germany 1,077; France 
432; Cuba 163. 

Metal including alloys: 
Scrap __.-.-_---------- 62,001 57,512 2,346 West Germany 18,098; Belgium- 

Luxembourg 10,178; United 
Kingdom 6,411. 

Unwrought_ ___.-__------ 21,282 24,101 1,442 Canada 5,182; East Germany 
3,607; West Germany 3,473. 

Semimanufactures — — —————--~- 97,448 97,979 261 West Germany 41,899; Belgium- 
Luxembourg 34,680; France 

Germanium: Metal including alloys, all 
cerm eee ee ) 1 () Mainly from West Germany. 

Waste and sweepings 
value, thousands_ — $8,934 $5,696 _- Belgium-Luxembourg $2,887; 

Denmark $2,095; West Ger- 
many $551. 

See footnotes at end of table.
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Table 3.—Netherlands: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

a 
Sources, 1986 

Commodi 1985 — 1986 ‘ 
v Qnited Other (principal) 
a 

METALS —Continued a 

Gold —Continued 

Metal including alloys, unwrought = 
and partly wrought — troy ounces_ _— 188,688 162,009 4,083 United Kingdom 83,432; West 

Germany 40,189; Switzerland 

Hafnium: Metal including alloys, all . 
forms ___—.-____---~_-___- a) (?*) ?*) 

Iron and steel: : 
Iron ore and concentrate: . 

Excluding roasted pyrite 
thousand tons_ _— 8,507 7,066 _— Brazil 2,000; Sweden 1,348; 

Australia 1,026. 
Pyrite, roasted. _____do___— 1 (*) _. Mainly from Belgium-Luxem- 

bourg. 
Metal: . . 

Scrap __._._-.-.-_--—- 586,431 849,806 2,590 West Germany. 442,746; United 
. Kingdom 186,669; Belgium- 

Luxembourg 160,708. 
Pig iron, cast iron, related materi- 
als. _-_-  L 49,929 56,721 | 14 West Germany 17,851; Brazil 

14,996; France 7,232. 
Ferroalloys: 

Ferrochromium ————— ——— 2,798 16,083 NA Albania 18,561; West Germany 
858; Belgium-Luxembourg 641. 

Ferromanganese._— — — — — — — 22,664 17,046 _— Norway 7,300; France 6,383; 
West Germany 2,525. 

Ferromolybdenum_.— — — — — — 502 © 563 NA United Kingdom 490; Austria 31. 
Ferronickel __ ~~ 86 254 NA West Germany 90; Taiwan 53; 

Portugal 44. | 
. Ferrosilicochromium ~— _ _ — _ 61 95 NA West Germany 50; N: orway 20. 

Ferrosilicomanganese ~~ — — 5,737 6,486 NA Norway 2,150; Republic of South 
Africa 1,487; France 1,254. 

Ferrosilicon_______———- 5,063 7,972 NA West Germany 3,342; U.S.S.R. 
2,735; Norway 841. 

Silicon metal _______-—~- 4,736 4,313 __ West Germany 1,426; Brazil 
1,101; Norway 656. 

Unspecified _..._._____~- 2,035 3,451 NA USSR. 2,237; France 528; 
United Kingdom 234. 

Steel, primary forms _______~_ 456,100 468,347 139 West Germany 164,519; 
Belgium-Luxembourg 90,102; 

. Italy 41,940. 
Semimanufactures: 

Bars, rods, angles, shapes, 
sections. thousand tons. — 1,302 1,428 (7) + Belgium-Luxembourg 496; West 

Germany 480; France 142. 
Universals, plates, sheets . 

do____ 1,120 1,186 1 Belgium-Luxembourg 477; West 
Germany 349; France 62. 

Hoop and strip _ _ __do__—_ 237 258 () West Germany 157; Belgium- 
Luxembourg 58; France 19. 

Rails and accessories 
.do____ 57 40 () West Germany 28; France 8; 

Belgium-Luxembourg 2. 
Wire __________do____ 107 104 (7) West Germany 48; Belgium- 

Luxembourg 34; France 9. 

Tubes, pipes, fittings 
do____ 781 122 2 West Germany 395; France 84; 

Belgium-Luxembourg 61. 
Castings and forgings, rough 

do_ __— 25 21 (*) West Germany 12; Belgium- 
Luxembourg 4; United King- 
dom 1. 

Lead: 
Ore and concentrate ___§_______~— 1 2 __ All from Belgium-Luxembourg. 
Oxides __.-§_-_-_-____~_____~_ 6,165 5,579 5 West Germany 4,725; Belgium- 

Luxembourg 676; France 160. 
Ash and residue containing lead_ _ _ — 2,529 1,332 _- West Germany 691; Belgium- 

Luxembourg 266; Finland 118. 
Metal including alloys: 

Scrap _________~--__---~ 24,593 19,257 589 West Germany 10,653; Belgium- 
Luxembourg 2,352; United 
Kingdom 2,210. 

Unwrovught_ __ ~._-§-_-___-_-_ 35,509 36,910 66 Belgium-Luxembourg 16,740; 
West Germany 7,220; France 

Semimanufactures ________~_ 8,600 9,452 14 Belgium-Luxembourg 7,849; 
West Germany 899; United 
Kingdom 659. 

See footnotes at end of table.
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Table 3.—-Netherlands: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodity 1985 1986 : _ 
; =: United Other (principal) 

METALS —Continued . 

Lithium: 
Oxides and hydroxides _____---- 102 83 32 West Germany 30; U.S.S.R. 20. 
Metal including alloys, all forms —_~— 11 1 _. All from West Germany. 

Magnesium: Metal including alloys: 
p_—_------~-~-—------~-~~- 1,457 1,297 60 West Germany 372; France 119; 

. Sweden 102. 
Unwrought ______~ ~~ 6,310 8,243 6,659 Norway 1,439; France 45. 
Semimanufactures_——_____—-—-~~ 308 276 6 West Germany 85; Switzerland 

52; United Kingdom 40. 
Manganese: | 7 

Ore and concentrate, metallurgical- . - 
grade. ______.__----_--~- 12,493 130,177 - NA Italy 1,297; West Germany 760; 

unspecified 127,850. 
Oxides _________--__-~_-_--~- 160 269 220 Belgium-Luxembourg 37; West 

Germany 12. 
Metal including alloys, all forms —__~— 2,113 2,004 346 Republic of South Africa 1,206; 

al87. — 
Mercury __—.———— 76-pound flasks. — 154 | 24,940 _— Finland 290; Belgium-Luxem- 

. bourg 208; West Germany 174. 
Molybdenum: - = 
Ore and concentrate __—._____--- 24,061 22,961 ~ 18,485 China 4,361; Chile 3,515. 
Oxides and hydroxides ___---~-_--~- 24 30 20 West Germany 10. 
Metal including alloys: 

Scrap ___-_~-__+.~-----~ 2 4 _. All from France. 
Unwrought_ —_.._-___----+-~-~ 145 79 _. West Germany 78; Belgium- 

_ Luxembourg 1. 
Semimanufactures __————— ~~ 39 33 ()  Belgium-Luxembourg 23; Aus- 

tria 8; France 1. 
Nickel: | 

Ore and concentrate _..__..---- 3 4 _. All from France. 
Matte and speiss eee 2,025 133,222 NA NA. 
Oxides and hydroxides _______ ~~ 314 141 _.  Belgium-Luxembourg 10; West 

Germany 7; unspecified 120. 
Ash and residue containing nickel — — 1,774 1,498 . 123 West Germany 856; France 304. 
Metal including alloys: 

Scrap ___..___-_--~-~~-- 3,141 3,137 459 Canada 997; West Germany 577. 
Unwrought. ___...--_--- 1771 3,115 14 U.S.S.R. 1,884; Belgium-Luxem- 

. bourg 237; Norway 120. 
Semimanufactures ____—.—_~— 985 1,141 120 West Germany 403; United 

. Kingdom 250; Belgium- 
- Luxembourg 155. - 

Platinum-group metals: . 
Waste and sweepings | 

value, thousands. — $1,414 $994 $1 Iran $391; Belgium-Luxembourg 
$317; Sweden $102. 

Metals including alloys, unwrought , ; 
and partly wrought _ troy ounces. — 91,186 86,268 20,702 West Germany 19,835; Switzer- 

and 17,326. 
Rare-earth metals including alloys, all 

forms ______~_~~-_-_~~---~-~-~ 11 28 . (*) Austria 20; France 7. 
Rhenium: Metal including alloys, all . 

forms ________~__-___~_--- 11 9 1 Belgium-Luxembourg 5; West 
Germany 2; France 1. 

Selenium, elemental... ____- 10 8 — Canada 3; unspecified 5. 
Silicon, high-purity oe ee 74 20 _. West Germany 18; Italy 2. 

ver: 
Waste and sweepings 

value, thousands_ — $1,656 $1,125 _— Belgium-Luxembourg $392; 
siee $183; United Kingdom 

Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces__ . 3,771 5,075 177 West Germany 1,782; United 
Kingdom 858; Spain 780. 

Tellurium, elemental and arsenic — _ — — — 96 37 () Sweden 34; Belgium- 
Tin Luxembourg 3. 

Ore and concentrate — _____..--~- 10,677 9,986 _— United Kingdom 5,505; Zaire 
2,169; Burma 803. 

Oxides ___.-_____----_--~-~- 171 189 (*) ‘United Kingdom 88; France 47; 
West Germany 47 . 

Ash and residue containing tin — —_— 891 202 37 West Germany 64; Republic of 
South Africa 53. 

See footnotes at end of table.
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Table 3.—Netherlands: Imports of mineral commodities: —Continued 
. _ (Metric tons unless otherwise specified) 

Sources, 1986 
Commodi: 1985 1986 : TT 

y State Other (principal) | 
ep 

METALS —Continued 

Tin —Continued 

Metal including alloys: - 
- Serap- 455 355 ~— West Germany 117; Italy 87; 

United Kingdom 56. 
Unwrought_ ~~~ 3,170 2,671 | 55 Belgium Luxembourg 97 2; 

United Kingdom 763; West 
. - Germany 272. 

Semimanufactures _________ 307 202 ) United Kingdom 110; West Ger- 
many 68; Belgium-Luxem-__. 

; bourg 10. 

Ore and concentrate_____._____ 39,830 47,466 -. Sierra Leone 15,936; Australia 
14,141; Republic of South 
Africa 9731. 

Oxides _-____~~~_~_______ 6,892 5,823 96 West Germany 2,116; United 
Kingdom 1,311; France 964. 

Metal including alloys: . 
. Scrap _____--.__.__-- - . 38 63 35 United Kingdom 12. 

Unwrought. 22 53 65 -.  U.SS.R. 50; West Germany 15. 
. Semimanufactures _________ 124 106 18 West Germany 45; United King- . 

. dom20. 
n: . . 

Te a concentrate __...~.______ 1,145 _ 227 -— Portugal 206; United Kingdom 
15; Hungary 5. / 

Oxides and hydroxides ~-- 47 5 _— West Germany 4; Italy 1. 
_ Ash and residue containing tungsten _ 42 33 10 Sweden 12; West Germany 10. 

Metal including alloys: 
Scrap _._~_--__.- -______ Al 53 17 Sweden 25; United Kingdom 8. 

_ .Unwrought___ ~~ ______ 378 563 491 West Germany 72. — 
Semimanufactures _________ 32 45 4 Belgium-Luxembourg 30; West 

Germany 4. 
Uranium and/or thorium: 2 

Ore and concentrate ____._..___ -- 18 _- All from Republic of South 
ca. : ot , 

Metal including alloys, all forms: 
Uranium —.___~~____---_- ?*) ?*) _— All from United Kingdom. 
Thorium —____~_~22~~ ) 19 _— All from West Germany. 

Vanadium: — . 

Oxides and hydroxides -—---- 7 30 _-— West Germany 21; Finland 6. , 
Ash and residue containing vanadium 1,028 1,957 _— Belgium-Luxembourg 1,950. 
Metal including alloys: 

Scrap ____-_----------~- -- ) () 
Unwrought_ ___ ~~. __ ?*) 1 _-- All from West Germany. 
Semimanufactures ____.___ ) 1 (*) Mainly from West Germany. 

Zinc: . 
Ore and concentrate... 444,706 396,439 _-— Canada 110,643; Ireland 101,131; 

Australia 68,558. 
Oxides _._ ~~ ____.______-. 3,348 3,500 41 West Germany 1,554; France | 

491; Belgium-Luxembourg 356. 
Blue powder_______._______- 3,729 2,552 _— West Germany 1,269; Norway 

621; Belgium-Luxembourg 423. 
Matte.__.________________ 4,550 2,868 _— West Germany 1,446; Belgium- 

. Luxembourg 864; France 498. 
Ash and residue containing zinc _ — — — 20,103 22,146 -- Belgium-Luxembourg 18,266; 

West Germany 2,397; Cuba 

Metal including alloys: 
Scrap ___.-2 ~~ 12,290 11,686 _-~ West Germany 5,022; Belgium- 

Luxembourg 4,257; United 
Kingdom 1,473. 

Unwrought_ 2 22,229 26,477 __ Belgium-Luxembourg 10,484; 
; cat Germany 7,497; Finland 

Semimanufactures __ _______ 5,794 5,406 (?*) West Germany 3,559; Belgium- 
Luxembourg 1,135; France 

Zirconium: 
Ore and concentrate___________ 40,856 38,464 — Australia 28,037; Republic of 

South Africa 8,487; India 

Metal including alloys: 
Scrap __-___~_--~-._____ 15 7 -- West Germany 4; United King- 

om 2. 
Unwrought. ___-._________ 1 on _- All from West Germany. 

See footnotes at end of table.
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_ Table 3.—Netherlands: Imports of mineral commodities: —Continued | 

. (Metric tons unless otherwise specified) 

Sources, 1986 

Commodity 1985 1986 | : _ 
United Other (principal) 

METALS —Continued . 

Other: 
Ores and concentrates_ ___—_ ~~ 117 56 -._. West Germany 38; Australia 18. 
Oxides and hydroxides ________-_ 180 209 21 Belgium-Luxembourg 67; West 

Germany 49; Spain 32. 
Ashes and residues. _§______ 42,330 50,240 80 Canada 45,157; West Germany 

. . 3,355) Belgium-Luxembourg 

Base metals including alloys, all forms 1 1 (?*) Mainly from Belgium-Luxem- 
urg. . 

~ INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete ~~ 370,845 279,716 20 West Germany 269,467; 
Belgium Luxembourg 6,265; 
Turkey 1,750. 

Artificial: 
Corundum __.___________ 7,435 1,229 20 West Germany 5,273; France 

722; Czechoslovakia 360. 
Silicon carbide... - 1,471 — 2,064 8 West Germany 1,511; Norway 

. 213; Belgium-Luxembourg 131. 
Dust and powder of precious and semi- 

Fee a cade eraene 239 189 NA _ Belgium-Luxembourg 107; Swit- ograms_ _ um-Luxembourg 107; Swi 
Grinding and polishing wheels and zerland 39; Ireland 37. 
rin and po wheels an 
stones __. ~~~ 3,329 4,836 62 France 1,707; West Germany 

1,639; Austria 438. 
Asbestos, crude. ....__.___--- 5,625 7,087 4 Canada 3,385; Greece 2,096; Italy . 

Barite and witherite 9... ____ 94,843 62,341 _— China 30,442; Belgium-Luxem- 
bourg 17,191; Morocco 7,650. 

Boron materials: 
Crude natural borates. _____=____ 52,957 32,019 10,160 Belgium-Luxembourg 10,981; 

Turkey 10,742. 
Elemental ___.__..._______- ) _— 
Oxides and acids ________.-_ _- 1,988 2,353 807 ‘France 731; Italy 312. 

Bromine ___._~___.- ~~. -_/ 807 7,627 - .. Israel 7,506; United Kingdom 72; 
Belgium-Luxembourg 40. 

Cement__.__.____ — thousand tons__ 2,838 3,075 ?) Belgium-Luxembourg 1,514: 
, West Germany 1,509; Poland 

Chalk. Le 108,313 97,268 -— France 51,486; West Germany 
28,880; Belgium-Luxembourg 

. 15,428. : 
Clays, crude: oo. 

ntonite _._.._._______-_-- 74,619 85,191 12,601 Greece 59,180; Italy 5,361. 
Chamotte earth________._--~- 19,022 21,246 6,113 West Germany 12,437; France 

Fuller’s earth... --- 3,455 4,882 400 West Germany 2,363; United 
Kingdom 969; Spain 454. 

Kaolin ~~~ 454,237 460,099 62,970 | United Kingdom 177,618; West 
Germany 68,285; Spain 63,752. 

Unspecified _...____...-_-- T467,688 662,339 64 West Germany 625,715; France 
12,179; United Kingdom 9,629. 

Cryolite and chiolite___....._.___ 33 349 a Denmark 276; France 25; Aus 
tria 24. 

Diamond: 
Gem, not set or strung... carats__ 662,107 494,179 30,519 Switzerland 289,628; Belgium- 

Luxembourg 82,939; Zaire 

Industrial stones _ __ _ _ ___do___ 567,090 1,130,572 242,648 United Kingdom 466,525; 
Belgium- uxembourg 237 ,458. 

Diatomite and other infusorial earth _ _ _ 64,815 77,148 2,281 Belgium-Luxembourg 60,082; 
Denmark 13,391. 

Feldsper, fluorspar, related materials: 
Feldspar __.__.-_____.___- 20,167 19,749 -- Norway 13,070; West Germany 

4,740; Italy 1,128. 
Fluorspar __________~_____- 27,152 23,148 -- Spain 9,312; East Germany 

9,157; West Germany 795. 
Unspecified ____.__._-_.----- 44,018 39,094 _-— Canada 29,028; Norway 9,216; 

West Germany 778. 
Fertilizer materials: . 

Crude, n.es ~~_~-__________--- 150,117 158,494 -— West Germany 129,560; 
Belgium-Luxembourg 20,672; 
Italy 2,359. 

See footnotes at end of table.
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Table 3.—Netherlands: Imports of mineral commodities: —Continued . 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodity 1985 1986 : i. 
Gnited Other (principal) 

INDUSTRIAL MINERALS —Continued : . 

Fertilizer materials —Continued os 

Manufactured: . 
Ammonia_ ——_-.-..~-____-— 95,327 70,854 _.... Trinidad and Tobago 11,986; 

. United Kingdom 7,982; West 
Germany 4,934. 

Nitrogenous _____________ 723,925 791,602 44 Belgium-Luxembourg 303,557; 
. est Germany 224,244; 

France 73,286. —s.. 
Phosphatic - _~____~_.2____ 154,660 185,433 _— Israel 77,070; Belgium-Luxem- 

bourg 42,314; West Germany 
33,264. 

Potassic.....2.-..-...___.. . 482,791 457,942 16,281 West Germany 127,831; - 
Belgium-Luxembourg 67,780; 

. U.S.S.R. 67,710. : 
Unspecified and mixed____ ___ 271,522 224,485 926 Belgium-Luxembourg 83,373; 

Weat Germany 49,390; Israel 

Graphite, natural ______________ 636 1,204 -—. China 616; West Germany 385; | 
United Kingdom 116. . 

Gypsum and plaster _____________ 426,389 454,205 106 West Germany 207,612; France 
a 120,880; Belgium-Luxembourg 

Iodine ~~~ 2 458 376 1 Guatemala 10; Canada 4; 
unspecified 357. 

Kyanite and related materials_______ 11,818 9,876 199 Republic of South Africa 7,909; 
est Germany 1,397. | 

Lime ______~-.~_-~__---~----~-~ 882,591 837,550 _- Belgium-Luxembourg 547,345; 
West Germany 289,848; 
France 237. 

Magnesium compounds: 
agnesite, crude____________~— 3,933 1,939 —_ Greece 1,363; Italy 264; Belgium- 

Luxembourg 212. 
Oxides and hydroxides ________~_ 77,042 80,890 446 China 31,799; Greece 23,345; 

: Austria 7,920. 
Sulfate ~~ ~~ LL 36,779 34,555 _— West Germany 32,825; Belgium- 

Mi Luxembourg 820; Greece 815. 
ca: 
Crude including splittings and waste _ 2,600 1,880 126 Canada 392; United Kingdom 

. 355; India 343. 
Worked including agglomerated split- 

tings _. 50 60 5 Belgium-Luxembourg 34; Swit- 
zerland 12; Ja 5. 

Nitrates, crude ____.____________ 24,634 26,864 -- Chile 17,456; Beigium-Luxem- 
bourg 9,317; West Germany 

Phosphates, crude ___ thousand tons__ 2,388 2,053 493 Morocco 735; Israel 553. 
Phosphorus, elemental ___________ 55 65 _- West Germany 63; United King- 

om 2. 
Pigments, mineral: 

Natural, crude ____.________-_-_ 139 393 _—  Belgium-Luxembourg 215; Cy- 
prus 143; Italy 30. 

Tron oxides and hydroxides, processed 12,137 10,114 100 West Germany 8,374; United 
King dom 640; Htaly 465. 

Potassium salts, crude____________ 2,708 3,757 _— West Germany 3,697; Belgium- 
Luxembourg 60. 

Precious and semiprecious stones other 
than diamond: 
Natural _______ ~~ kilograms_ _ 39,629 22,954 5,000 West t Germany 7,469; Brazil 

Synthetic ____________do____ 9,482 7,469 NA __ Japan 7,306; Belgium-Luxem- 
bourg 8; West Germany 3. 

Pyrite, unroasted_ ____§__________ 204 243 -— West Germany 181; Belgium- 
Luxembourg 62. 

Salt and brine. _____ 2 412,093 336,495 75 West Germany 97,619; Belgium- 
Luxembourg 85,402; France 
51,053. 

Sodium compounds, n.e.s.: Carbonate, 
manufactured __.§_-___________ 65,374 56,019 1 West Germany 51,450; Poland 

1,984; East Germany 1,714. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked 

thousand tons__ 1,489 1,248 () West Germany 696; Belgium- 
Luxembourg 500; France 16. 

Worked _________._do____ 66 93 (*) West Germany 36; Italy 32; 
Belgium-Luxembourg 8. 

See footnotes at end of table.
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Table 3.—Netherlands: Imports of mineral commodities' —Continued | 

(Metric tons unless otherwise specified) 

” ) Sources, 1986 
_ Commodi 1985 1986 ~~ Wnteq 0.) 

. ty | United Other (principal) | 

INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel —Continued 

Dolomite, chiefly refractory-grade 
. thousand tons_ — 939 852. _. _ Belgium-Luxembourg 732; 

United Kingdom 42; Norway 

Gravel and crushed rock ___do__ __ 16740 18,954 @) West Germany 10,894; Belgium- 
a Luxembourg 6,145; France 

Limestone other than dimension a 
do_ __— 476 620 - -— _ Belgium-Luxembourg 549; West 

Germany 59; France 12. . 
Quartz and quartzite______do____ 22 5) (*) West Germany 14; Norway 8; 

Belgium-Luxembourg 3. 
_ Sand other than metal-bearing 

- do 6,856 7,462 3 West Germany 5,433; Belgium- 
sO ; Luxembourg 1,719; Norway 

Elemental: 
- Crude including native and . 

byproduct __.-._.-___--_ 377,044 ~ 289,455 2,259 West Germany 219,928; France 
| 2 628; Belgium-Luxembourg 

Colloidal, precipitated, sublimed — 603 213 __ United Kingdom 110; West Ger- 
many 103. 

Dioxide_ ~~. ~~~ 7,526 7,548 (7) West Germany 6,735; Belgium- 
a Luxembourg 498; France 315. 

Sulfuric acid. _..._.....--_~- 566,884 591,579 (*) West Germany 209,008; Finland 
Py atae Belgium-Luxembourg 

Talc, steatite, soapstone, pyrophyllite _— 42,241 — 46,910 194 France 12,224; Austria 6,075; 
West Germany 4,712. 

Vermiculite, perlite, chlorite... —- 9,146 5,676 . -- Republic of South Africa 2,779; 
; . cireere ce 2,187; West Germany 

Other: 
Crude___—..—~ thousand tons_ — 1,442 1,043 8 West Germany 563; Belgium- 

Luxembourg 454. 
Slag and dross, not metal-bearing 

do_ —__ 1,286 1,675 (7) West Germany 1,057; Belgium- 
Luxembourg 617. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural — ~~~ ——_ 4,995 5,049 T79 Belgium-Luxembourg 2,309; 
. est Germany 1,817. 

Carbon: 
Carbon black __....___-_---- 15,136 12,506 826 West Germany 9,004; United 

Kingdom 717. 
Gascarbon _______--~____--- 1,520 1,413 115 West Germany 618; United 

. Kingdom 618. 

Anthracite______ thousand tons__ 388 344 7 Republic of South Africa 213; | 
West Germany 112. 

Bituminous ________—~-do___~_ 11,106 11,944 4,857 Australia 4,073; Republic of 
South Africa 1,278. 

Briquets of anthracite and bituminous 
coal. ______________do____ 11 4 ~~. Mainlyfrom WestGermany. 

Lignite including briquets ——do_—__ 150 132 _— West Germany 107; Belgium- 
Luxembourg 22; East Ger- 
many 3. 

Coke and semicoke____———.—do___~ 525 577 29. United Kingdom 208; West Ger- 
many 201; Argentina 41. 

Gas, natural___-—-~— million cubic feet — 13,840 70,155 _— West rmany 70,112; France 

Peat including briquets and litter _ _ _ — — 746,901 761,861 _. West Germany 7 10,101; Finland 
23,099; USSR. 9,725. 

Petroleum: 
Crude_ thousand 42-gallon barrels_ _ 296,698 345,129 _. _ Saudi Arabia 71,872; United 

Kingdom 67,615; Norway 
39,392. 

Refinery products: 
Liquefied petroleum gas 

do_ _ _— 24,743 21,400 () United Kingdom 10,084; Algeria 
obs i ; Belgium-Luxembourg - 

Gasoline __________do___- 46,921 41,712 108 USSR. 7,477; Algeria 7,279; 
Kuwait 4,930. 

See footnotes at end of table.
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| Table 3.—Netherlands: Imports of mineral commodities: —Continued 

, (Metric tons unless otherwise specified) — | | 

| | | } : Sources, 1986 — 
| | Commodity 1985 1986 United | Other (principal) 

| MINERAL FUELS AND RELATED | 
MATERIALS —Continued . 

Petroleum —Continued 
Refinery products —Continued 

Mineral jelly and wax 
thousand 42-gallon barrels_ _ 527 604 | 2 West t Germany 201; France 123; 

Kerosene and jet fuel___do____ 2,457 2,627 400 Belgium-Luxembourg 1,462; 
. United Kingdom 399. 

Distillate fuel oil _____do____ 51,063 42,264 3,095  U.S.S.R. 26,249; Kuwait 4,389. 
Lubricants _._______do____ 2,318 2,257 134 United Kingdom 552; Belgium- | 

. _ Luxembourg 475; Italy 283. 
, Residual fuel oil_ _ _____do____ 32,189 13,800 NA U.S.S.R. 5,418; Belgium-Luxem- 

| | -bourg 2,221; Italy 283. 
Bitumen and other residues _ 

| : | do____ 668 800 NA __ Belgium-Luxembourg 483; West : 
. Germany 309; France 2. 

Bituminous mixtures___do____ ‘122 565 2 West Germany 450; Belgium- 
| Luxembourg 81; Italy 17. 
Petroleum coke ______do____ 2,516 2,460 1,307 Norway 432; West Germany 376. 

"Revised. NA Not available. ” | 
1Table prepared by Jozef Plachy. | 
2Less than 1/2 unit. : 

COMMODITY REVIEW 

| METALS _ the authorities planned to force the compa- 
| . . . . ny to reduce sulfur dioxide emissions at the 

Aluminum.—Kaiser Aluminum & Chemi- Ijmuiden works. To meet the environmental 
cal Corp. sold its Kaiser Aluminium Europe requirements, HI proposed to increase the 
(KAE) subsidiary to Hoogovens Group BV, output percentage of pellet feedstock. How- 
retaining its 49% interest in the Anglesey ever, the company’s pellet plant was oper- | 
Aluminium ; Smelter at Holyhead, Wales. ating at its capacity of 3.8 million tons per 
The $354 million sale made Hoogovens one year. Furthermore, other European produc- 
of the four largest rolled and extruded ers did not have the additional capacity to | 
aluminum producers in Europe and increas- fylfill the increased demand for pellet 
ed the company’s primary aluminum out- consumption.® 
put by 77,000 tons per year. The acquisition Lead.—The Hollandse Metallurgische In- 
included a smelter in Voerde; a sheet, plate, qustrie Billiton BV (IMD plant in Arnhem, 

and extrusion plant in Koblenze; an extru- operating near capacity, produced 25,000 
sion plant in Vogt; and other plants in tons of lead in 1987, up slightly from its 
Belgium, the Federal Republic of Germany, 1986 production. The country’s production 
and Switzerland. The Hoogovens smelter in rose to 40,000 tons from 33,000 tons. HMI’s 
Delfzijl, with a capacity of 170,000 tons per increase was partly the result of improved 
year, accounted for a significant portion of efficiency of the plant’s secondary refinery. 
the total of 276,000 tons of primary alumi- Magnesium.—About 91,000 tons of mag- 
num produced in the Netherlands in 1987. __— nesia was produced by the deep solution 

Iron and Steel.—Hoogovens Ijmuiden BV method from mined salts in the northern 
(HI) reported a loss of $84.7 million for 1987, portion of the Netherlands, by Noodelijke 
compared with a profit of $75.9 million in Zoutuinning NV and by Magnesia Interna- 
1986.° Sales revenues dropped to $2.9 billion _ tional NV, both owned by Billiton Refracto- 
(down 4%), and steel output was down ries Inc. | 
4.3%.’ Other factors were closures for plant Molybdenum.—Climax Molybdenum BV, 
modernization and associated startup prob- a division of AMAX Inc., operated a 9,100- 
lems. Long-term investments were made _ ton-per-year plant at Zozenburg. It produc- 
totaling $542 million including the pur- ed molybdic oxides and other materials for 
chase of KAE and the 50% stake in the the steel industry, by processing concen- 
German steel producer Hille & Muller. trates from mines in the United States.® 
Despite modernization investments by HI, Zinc.—The Budelco BV zinc smelter
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| (owned 50% by Billiton’s subsidiary Kem- cult, but it also provided an opportunity to 

| pensche Zinkmaatschappij NV and 50% by press for welfare reforms and for shifting 

Australian Mining and Smelting Ltd.) pro- the economy away from a dependence on 

vided 104,000 of the 207,000 tons produced gas income. But lower energy costs benefit- 

| in the Netherlands in 1987. This modern ed both consumers and industrial users, 

| and efficient electrolytic smelter was fed by because export prices could be reduced to 

zinc ore from 20 mines worldwide but chief- maintain market share as the value of the 

ly from Canada. Budelco reported a finan- guilder appreciated. Exploration and pro- 

cial crisis over environmental problems: It duction companies, having cut staff and 

must dispose of large quantities of toxic fixed expenses in 1986, ascertained they 

waste including cadmium byproducts from could profitably produce North Sea oil at 

smelting. The company also had high un- the lower 1987 prices. Twenty-eight blocks 

paid energy bills, and a weakened market were leased for exploration, and 35 explora- 

had forced it to reduce the prices of its zinc. _ tion wells were proposed, 20% fewer than in 

| , 1986. Among the discoveries was a 178.6- | 

| INDUSTRIAL MINERALS billion-cubic-foot gasfield under Royal ! 

, Dutch/Shell NV’s Rotterdam refinery and 

‘The abundant supply of local natural g88 tye Nederlandse Aardolie Maatschappij 
and the excellent harbor were the founda- py’, well in Block L/18, which tested at the 

tions upon which this Western European rate of 28.6 million cubic feet per day. Also, 

fertilizer industry was built. Initially, the Amoco Netherlands Petroleum Co.’s P/18-1 | 

port was use? or imporain of phospuate well tested 36 million cubic feet per day | 

rock from ‘No rica; now Kotterdam vith 4,150 barrels per day of condensate as ! 

shipped about 400,000 tons of fertilizer an- 4 offset to an earlier discovery in Block | 

nually to the interior of the Continent and P/15.1 Oil production from offshore fields | 

ad Sana ee | odernizi was estimated at 90,000 barrels per day, 

ver producers were modernizing down 8% from previous years. Reserves 

plants for environmental or economic CoOn- Were estimated at 195 million barrels, and } 

siderations. Nederlandse Stikstoft Maat- ithe seven refineries had a capability of 1.5 | 

schappij BV (NSM) replaced two ammonia- _,ijlion barrels per day. 

producing rane put in the mid” Swit Planned for completion in 1988 were | 

a single unit with a record-high capacity Of ghoj)’s $350 million residue-hydro converter 

1,750 tons per day and an operating efficien- 5+ Pernis and Atlantic Richfield Oil Co.’s . 
cy of 22.54 million British thermal units per (¢tane-enhancer plant for gasoline at Bo- 

ton. jae nr AE ’ Santa Fe Braun me tlek. Low natural gas prices caused the | 

completed it in 16.5 months compared WI) suspension of other projects, including one | 

the normal time of 36 months. DSM Mestof- to pipe oil and gas from the northern p art 

fen BV ee erat te 1 ton of the Netherlands continental shelf. The 

rep nice. DSM M offe also en fe vd od largest development project, the $1 billion 

comprjex. estonen | was order F-3 project, was to access 429 billion cubic 

to close its phosphoric acid plant that was feet of gas and 37.7 million barrels of oil 
dumping cadmium-tainted waste into the from several offshore fields. The Nether- 

Rhine. The nation had .other fertilizer lands has ample gas supplies into the 21st | 

pollution problems. The agricultural indus- century. 

try was consuming fertilizer at the rate of ° 

0.62 ton per acre, an increase of 15% since 1Physical acientist, Division of In ‘onal Minerals 

the early 1980’s and nearly twice the rate of aWhore necessary, values ave ‘boon Converted from 

fertilizer use in the Federal Republic of Netherlands pia cage US goles at the rate of 

Germany. $Financial Times (London). The Netherlands. Nov. 23, 

a ee aT Ne tnote 3 ork Ci in rootno’ . 

MINERAL FUELS octAlgemene Bank Nederland NV (Amsterdam). ABECOR 
un . > 

The Government’s historical dependence _bietal Bulletin Condon) Apr. 28, 1988, p. 23. 

on hydrocarbon resources caused hardships teel Times (London). Oct. 1987, p. 460. 

in 1987. Declines in both price and volume fining Journal London May 21897, p $96; and Oct. 
of gas exports resulted in revenues of only 1987, p. 485. 
$2.5 billion. The loss of income made Gov- oer pogpherss & Potassium (London). No. 148, Mar.-Apr. 

ernment deficit reduction much more diffi- 11Petroleum Economist (London). Feb. 1988, p. 62.
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Th t e Mineral Industry of 
New Zealand 

By Travis Q. Lyday' 

- Most minerals occur in New Zealand, but Government Policies and Programs.— 

few are found in economically commercial The reforms the Government began in mid- 

concentrations. The major exceptions con- 1984, aimed at transforming the Nation’s 

| tinued to be coal, gold, natural gas, and economy to one that was more market 

titaniferous magnetite (iron) sands for the oriented, continued during 1987. The Minis- 

domestic and export markets; construction try of Energy’s State Coal Mines Division 

materials, primarily for domestic use. The was reconstituted in April as a private 

extractive mineral industry of New Zealand corporation having more commercial objec- 

contributed an estimated 1% to the gross tives, i.e., market accountability. The Elec- 

national product (GNP), $27.9 billion? in _ tricity Division of the Ministry of Energy 

fiscal year 1987 (ending March 31, 1987), for was also reorganized into a private corpora- 

a 2.4% increase over the previous fiscal tion in April. Now its activities are more : 

year. The mineral processing sector provid- commercial or free-market based. 

ed an estimated 4% to the GNP, based to a At yearend, the Government proposed a 

significant extent on imported alumina, petroleum sector reform bill that would 

fertilizer materials, and crude oil raw mate- abolish price controls on gasoline and re- 

rials, raising the mineral industry total to move regulations requiring ownership of 

about 5% of the GNP. | gasoline service stations. 

PRODUCTION AND TRADE 

Reliable statistical information on pro- titaniferous magnetite sand (ron sands). 

duction and trade was unavailable. Produc- Crude mineral production also included 

tion levels have been estimated on the basis natural gas, natural gas liquids, and petro- 

of the best available information. - Jeum (condensate). 

The mineral industry in New Zealand The mineral processing sector consisted 

consisted mainly of mining of coal;construc- chiefly of the production of primary alumi- 

tion materials (clays, sand and gravel, and num, manufactured fertilizers, petroleum 

stone); limestone and marble for agricultur- refinery products, and crude steel produced 

al, chemical, and construction uses; and from imported raw materials. 

641
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. Table 1.—New Zealand: Production of mineral commodities: _ 
(Metric tons unless otherwise specified) : 

A a Srv P SSP SSPE hh SS SSS et SS eS Se hs PSPSPS 

Commodity 1983 1984 1985 1986” 1987° 

| 

Aluminum metal, smelter: . - 
Primary_—___—___-~~~-~~~___~____ 218,610 242,851  § 243,500 236,200 2248,900 Secondary _________.__________________ 3,000 - 3,700 1,500 4,000 24,000 

Total_____________________________ 221,610 246,551 «245,000 «240,200 252,900 
Gold, mine output, Au content _________ troy ounces__ 9,667 21,605 45,011 ©46,000 45,000 
Iron and steel: a 

Iron ore, gross weight®____________ 156 2,645 ©2000 ©2000 2,000 
Iron sand (titaniferous magnetite): . 

. Gross weight _____________ thousand tons__ 2,203 2,414 2,520 2,580 22,290 
Fe content______~_______________do____ 1,256 1,876 ©1425 ©1,425 1,300 

Pig iron (sponge iron)® _.______________do____ 155 170 170 200 200 
Steel, crude___-_.__~__~_§_§_§__________ _do___ 233 274 228 ©287 300 

Lead, refinery output, secondary® _____________ 6,000 6,000 6,000 4,000 23,600 
Silver, mine output, Ag content________._troy ounces__ 31 ee -— -- —s . 
Tungsten, mine output (scheelite): . 

Gross weight________-________ Le 11 13 “10—. “10 10 —-| 
W content____=___~_-__._____-____-__-- 6 6 °5 - OB 5 

INDUSTRIAL MINERALS | 
Cement, hydraulic _____________ _ thousand tons__ 760 823 863 — 906 2902 
Clays: — | , . | , 
Bentonite. 1,958 6418  — °6,000 &6,000 6,000 
Kaolin (pottery) _. ~~~ ___~___ 23,917 25,098 ©25,000 ©25,000 25,000 . 
For brick and tile .---$_-$--§_--_9___ 97,944 146,840 °145,000 °145,000 145,000 

Lime® ____ 165,000 . . 150,000 160,000. . 160,000 160,000 
Nitrogen: N content of ammonia____§_§_-$_.__.________ 43,200 58,000 . 74,000 ©60,000 60,000 
Perlite._.§_-§$_$_-- 2 1,008 -- -_ a -- 
Pumice —-____2 ~~ ~~~ 16,799 - 15,182 €20,000 €20,000. - 20,000 | Salt 81,000 57,000 °60,000 — °60,000 +~—=_60,000 
Sand and gravel: . | ve a 

Silica sand (glass sand)_..§_-§.»§_-»§_~»§~_~_~__~ 148,357 133,285 - °50,000 ©50,000 50,000 
Other industrial sand____§_§_=§ >» _-»_-§ »- 5 234,403 387,209 350,000  °350,000 350,000 
For roads and ballast ____._______ thousand tons_._ 15,489 16,501  °15,000  °15,000 15,000 

P For building aggregate________________do____ ' 4,359 5,029 5,000 &5,000- 5,000 
tone: 

. Dolomite ___ 2 5 5 17,033 18,124 ©18,000 "18,000 18,000 | 
Greenstone_____________._____ _ kilograms__ 435 3,052 ©3000 ©3,000 3,000 
Limestone and marl: . 

. For agriculture___________ _ thousand tons__ 1,460 1,524. ~~. ©1,500 1,500 1,500 
‘For cement _____~§_§_~_§___________do____ 1,497 1,621 ©1,500 “1,500 1,500 
For other industrial uses ____._. ________do____ 207 214. £2.15 - ©215 215 . 
For roads ~~~ $$» » dol 274 359 ©350 ©350 350 

Serpentine _..___-_____§_~______ 64,055 76,900 ©75,000 ©75,000 75,000 
Unspecified: oo, 

Dimension. _~____~§_§__ 2 5 22,585 36,359 35,000 __©35,000 35,000 
Rock for harbor work ________ thousand tons__ 2,254 2,520 ©2,500 ©2500 2,500 

Sulfur —____---_--~--_----------~-------- 1,090 862 “1,000 1,000 1,000 
MINERAL FUELS AND RELATED MATERIALS 

Carbon dioxide, liquefied® _ —------- +--+ ------ 10,000 10,000 10,000  —— 10,000 10,000 
; ae 

Anthracite _._______________ thousand tons__ 2 __ e(4) e(4) (4) 
Bituminous_______________________do.___ 496 582 &609 ©600 “600 
Subbituminous ___._§_-§_-§_-_-_» _§_ do 1,752 1,709 “1,573 “1,400 1,500 
Lignite ______________ do 235 235 ©9907 ©200 200 

Total __-__-_-__-_-_____ dol 2,485 2,526 €2,409 €2,200 2,300 . 

Coke: a 
Coke oven___-__-_______ 2,060 2,100 €2,000 2,000 2,000 
Gashouse ______~§______________ 6,129 &6,200 6,000 “6,000 6,000 

Total ____-_-____________- Le 8,189 &g 300 €8 000 “8.000 8,000 
Ruel briquets——-— -——~——~——-—-___-_-_~______- 4,453 “4,500 5,000 “5,000 5,000 

as: 
Manufactured (from gasworks)© __ million cubic feet__ 845 609 517 356 350 

atural: 
Gross production® ________________do____ 105,000 127,200 157,700 188,900 190,000 
Marketed production _______________do____ 91,465 110,817 137,162 164,283 165,000 

See footnotes at end of table.
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Table 1.—New Zealand: Production of mineral commodities: —Continued 

| (Metric tons unless otherwise specified) 
a 

Commodity 1983 1984 1985 1986? 1987° 
een tA i 

MINERAL FUELS AND RELATED MATERIALS — 
Continued 

Natural gas liquids:* 
Liquefied petroleum gas _ thousand 42-gallon barrels_ _ 532 483 — 910 976 1,000 
Natural gasoline ~------------------do__-- 94 85 160 172 175 

Total ________.______._______do____ 626 568 1,070 21,148 1,175 
Petroleum: . 

Crude ___ 9 5 ee _- dow 5,268 6,635 8,065 11,833 12,000 

Refinery products: | | 
Gasoline___—._..________.--..-do___~_ 10,668 10,965 6,001 13,150 13,500 
Distillate fuel oi]... __.__._._._._..._-do____ 4,551 4,588 2,462 4,588 5,000 
Residual fuel oi] _______________.-_-do___~_ 2,331 2,311 | 1,998 1,512 1,500 
Other. ________________.~-----do____ 784 931 637 679 750 
Refinery fuel and losses_________-.--do___- 805 798 525 784 800 

Total ___-._-___________-_.--do___~ 19,139 19,593 11,623 20,713 21,550 
A  ——— 

*Estimated. Preliminary. 
1Table includes data available through June 15, 1988. 
2Reported figure. 
SNot used for manufacture of iron; reportedly consumed for gas purification, preparation of stock licks, and 

manufacture of brick. Because of these uses, iron content is not reported. 
‘Lessthan 1/2 unit. © | 

| Table 2.—New Zealand: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit 1985 1986 sd 
mee United Other (principal) 
eC 

Aluminum: 
Oxides and hydroxides 

value, thousands... — _— $4 _— All to Australia. 
Metal including alloys: . 

Scrap _____~_____~---~-- 3,210 4,594 _. Japan 3,941; Australia 170. 
Unwrought_ __________--- 235,570 199,963 __ Japan 163,765; China 16,134; Re- 

public of Korea 11,935. 
Semimanufactures ____———-—-— 9,066 7,079 151 Australia 3,898; Indonesia 1,113; . 

Co Metal including all Singapore 264. 
pper: Metal inclu oys: 
Scrap. 1,213 653 _- Australia 240; India 132; Hong 

Kong 70. 
Unwrought ___ value, thousands__— $57 $4 $1 Fiji $3. 
Semimanufactures_ _____—do___~ $7,166 $10,188 $1,865 Aue $6,459; Singapore 

Iron and steel: 
Iron ore and concentrate excluding 
Mosted pyrite __ thousand tons__ 2,091 2,217 _- Mainly to Japan. 

etal: 
Scrap ____________----- ?) 3,315 _.  dapan 2,444; Australia 388. 
Pig iron, cast iron, related materi- 
als__$_ ~~~ ~~ _- 4 4 

Ferroalloys_ —._.____---+-~- _- 2 _-— Mainly to Australia. 
Steel, primary forms ——__——_- 37,443 102,957 _- oe eae Singapore 45,700; 

i 2,419. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions. ________-_ 40,363 46,283 7,152 China 27,440; Australia 3,097. 

Universals, plates, sheets — — 46,109 49,849 20,821 Ao 14,331; Pakistan 2,266; 
i 2,236. 

Hoop and strip _______~—- 19 112 36 Australia 36. 
Rails and accessories _ — — — — 5 6 _— All to Papua New Guinea. 
Wire ___________--~-- 11,645 3,277 759 Hong Kong 1,307; Australia 662. 
Tubes, pipes, fittings —— ——~— 3,492 4,476 406 Papua New Guinea 1,317; Aus- 

tralia 703; Singapore 634. 
Castings and forgings, rough 154 121 21 Australia 64; Singapore 11. 

Lead: Metal including alloys: 
Scrap____-.-------------- 171 161 _. Australia 106; Hong Kong 17. 
Unwrought and semimanufactures _ — 64 118 _— Australia 101. 

Magnesium: Metal including alloys, all 
forms _____~_________~---_- 1 () _. All to Thailand. 

Mercury _____—-— value, thousands_ _ $1 $1 _.  Allto Fiji. 

See footnotes at end of table.
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Table 2.—New Zealand: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

a 

. Destinations, 1986 
Commodit 1985 1986 . 

y Ghited Other (principal) 
ite 

METALS —Continued 

Molybdenum: Metal including alloys, all 
forms _____-_-_ value, thousands__ __ $2 -~— Mainly to Australia. 

_ Nickel: Metal including alloys: 
Scrap _____-_-_----~~--____ 1 42 ~~  dapan 39. 

_ Semimanufactures_____.______ (4) 31 ~~ All to Australia. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
value, thousands. _ $1 $28 __ Uaiied Kingdom $18; Australia 

Silver: 
Waste and sweepings _____do____ $825 $147 ee Unused Kingdom $85; Australia 

Metal including alloys, unwrought 
and partly wrought _____do____ $753 $855 _- Australia $850. 

Tin: Metal including alloys: 
Scrap__—_--_----__________ 88 103 -- United Kingdom 84; West Ger- 

many 19. 
Semimanufactures._____§_._§____ 218 178 _— French Polynesia 120; Australia 

Titanium: Oxides__ value, thousands__ — $6 $1 Australia $3. . 
Tungsten: Metal including alloys, all 

forms _______________do____ _- $57 -. Australia $54. 
Zinc: Metal including alloys, all forms __ 380 1,102 _-— Australia 236; unspecified 828. 

er: | 
Ores and concentrates__________ -_- 26 _— All to Australia. 
Oxides and hydroxides ___.______ 3 _- 
Ashes and residues___§___§ ~~ ___ 2,083 2,638 __ Japan 759; Australia 525. . 
Base metals including alloys, all forms 

value, thousands_ _ $59 $5 $4 Australia $1. 
. INDUSTRIAL MINERALS 

Abrasives, n.e.s: 
Natural: Corundum, emery, pumice, 

ete ~~ LL 87 154 _— Australia 129. 
Grinding and polishing wheels and 

stones __.___ value, thousands__ $77 $183 $16 Australia $60; Fiji $35; India $18. 
_ Asbestos, crude.__________do____ — $2 _-— All to Papua New Guinea. 

Barite and witherite.._._._______ 10 1,345 -- Indonesia 1,194; Singapore 150. 
Boron materials: Oxides and acids ____ —_ 1 —_.  Allto Fiji. 
Cement______-_ ~~~ __ 184,780 91,386 _— French Polynesia 38,550; Papua 

. New Guinea 20,851; Tonga 
6,265. 

Chalk. ~~~ 1 4 -- Norfolk Island 2; Fiji 1. 
Clays, crude___ $22 14,903 15,423 _— _ Japan 8,327; Republic fo Korea 

- 2,118; United Kingdom 525. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $230 $861 $20 Australia $747. 

Industrial stones _____ ___do____ _- $60 _— All to United Kingdom. 
Diatomite and other infusorial earth 

do_ ___ __ $3 _— All to Fiji. 
Fertilizer materials: 

Crude, nes ~ 2 537 116 a Singapore 50; Malaysia 34; Aus- 
tralia 28. 

Manufactured: 
Ammonia______§_~____ 6 7 —_ Cook Islands 3; Tonga 38. 
Nitrogenous _____________ 53,189 69,725 64,733 Japan 4,025; Papua New Guinea 

Phosphatic.__§___________ 272 226 _. Fiji 152; Cook Islands 40. 
Potassic___ value, thousands__ $22 $24 — Fiji $15; Papua New Guinea $4. 
Unspecified and mixed___ ____ 1,217 1,145 19 Cook Islands 439; Fiji 195; Samoa 

174. 
Gypsum and plaster_____________ 430 156 _- Indonesia 61; Papua New 

Guinea 29; Bahrain 21. 
Lime ______~_-~__ 782 1,963 __ Fiji 1,081; French Polynesia 458; 

Australia 233. 
Mica: Crude including splittings and 

waste _____________ _— 12 _-— Singapore 10. 
Phosphates, crude ______________ 15 8 -- All to Singapore. 
Pigments, mineral: Iron oxides and hy- 
droxides, processed ____________ (5) 6 -- Fiyi4. 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands__ $182 $426 $151 Australia $168; Hong Kong $57. 
Synthetic _.._.________do____ $5 $6 _— West Germany $4; Australia $3. 

Salt and brine_______§__________ 2,610 3,123 _- Australia 1,742; American 
Samoa 401; Fiji 332. 

Sodium compounds, n.e.s.: Carbonate, 
manufactured _____§__~________ (8) 57 _.  Allto Fiji. 

See footnotes at end of table.
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Table 2.—New Zealand: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit: 1985 1986 ~ ntoq 4... 
y United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked 
value, thousands_ _ $43 $5 _— Fiji $4. 

Worked ___________do____ $73 $69 ~- Samoa $32; Cook Islands $14. 
Dolomite, chiefly refractory-grade . 

do____ $4 $6 — All to Australia. 
Gravel and crushed rock ________ 990 454 49 Malaysia 378. 
Limestone other than dimension ___ 279 301 _— New Caledonia 300. 
Sand other than metal-bearing ____ 327 256 _- Australia 227. 

Sulfur: Sulfuric acid _____________ 217 218 _- ii 105; Papua New Guinea 74. 
Tale, steatite, soapstone, pyrophyllite __ 207 2 __ ] to Australia. 

er: 
Crude_ ~~ -~~~-_-_-_---~-----~- 562 610 -- Fiji 266; Australia 217; French 

; Polynesia 81. 
Slag and dross, not metal-bearing _ _ _ 187 119 — India 77; Hong Kong 18. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _______ 3 46 _ Samoa 36; Niue 10. 
Coal: Anthracite and bituminous — — — _ _ 415,762 281,650 ~. Japan 265,409; Republic of 

Korea 16,241. 
Coke and semicoke_ value, thousands_ _ __ $10 __ All to Australia. 
Peat including briquets and litter __ __ _ (*) 4,231 — Australia 3,972. 
Petroleum: 

Crude. thousand 42-gallon barrels_ _ 2,557 1,810 -- Australia 996; Singapore 814. 
Refinery products: 

Liquefied petroleum gas . 
value, thousands_ — $240 $125 __ Australia $107. 

Gasoline ___42-gallon barrels_ _— 230 435,582 17 Australia 341,343; Singapore 

Mineral jelly and wax _—do____ 275 71 -- Fiji 31. 
Kerosene and jet fuel_ __do___ — 1,163 2,829 __ Fiji 1,232; Vanuatu 450; Papua 

New Guinea 372. 
. Distillate fuel oil __.—_do____ 545 425 __ Cook Islands 276; Vanuatu 104. 
Lubricants _ value, thousands_ _ $1,321 $1,405 $17 Fiji $590; Australia $309; Cook 

Islands $130. 
Residual fuel oil 

42-gallon barrels_ _ 226,500 7 -- Mainly to Fiji. 
Bitumen and other residues 

do____ 85 291 __ All to Solomon Islands. 
Bituminous mixtures_ __do__ __ 5,357 5,236 _. Fiji 1,285; Norfolk Island 945; 

Tonga 745. 

1Table prepared by Audrey D. Wilkes. 
2Unreported quantity valued at $1,378,000. 
3Unreported quantity valued at $1,000. 
“Unreported quantity valued at $6,000. 
5Less than 1/2 unit. 
®Unreported quantity valued at $55,000. 
7Unreported quantity valued at $527,000.
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Table 3.—New Zealand: Imports of mineral commodities 

(Metric tons unless otherwise specified) 

. | ; Sources, 1986 

. Commodit 1985 1986 me 

y i: United _ Other (principal) / 

METALS | . 

Alkali and rare-earth metals 
value, thousands_ _ $36 $17 $1. China $6; United Kingdom $6. 

Aluminum: 
Ore and concentrate _____~______ 5 1,550 —— All from Guyana. 
Oxides and hydroxides _________ 503,072 445,789 20 ~=— Australia 442,215; Japan 2,336. 
Metal including alloys: 

Scrap _____-_-_---_____ 50 42 -_. Fiji 10; unspecified 30. . 
Unwrought_ ~~~ ~~ 749 288 1 United Kingdom 163; Australia . 

Semimanufactures _________ 4,895 6,505 58 Australia 4,815; Japan 515. 
Beryllium: Metal including alloys, all 

forms ______~ value, thousands_ _ _- $1 -— Mainly from West Germany. 
Chromium: 

Ore and concentrate___________ 161 18 -— All I from Republic of South 
ca. 

_ Oxides and hydroxides _________ 514 163 94 West Germany 52. 
Cobalt: Oxides and hydroxides_______ 23 5 1 Finland 2. 
Copper: . 

Matte and speiss including cement 
copper ________-~-~ ~~ ___ _- 1 _— All from United Kingdom. 

Metal including alloys: 
Scrap _.....___________ (*) _— 
Unwrought_____ ~~ 2,176 1,487 3 West Germany 762; Australia 

380; Oman 314. 
Semimanufactures* ________ 17,272 16,989 46 Australia 7,415; Japan 690. 

Iron and steel: . 
Iron ore and concentrate: 

Excluding roasted pyrite_ _____ 301 41 oe All from Australia. 
Pyrite, roasted_ —_. .._-_____ 14 -- 

Metal: 
Scrap ~~~ ~~ Le 2,839 5,508 _. Australia 2,464; New Caledonia 

1,416; French Polynesia 1,141. 
Pig iron, cast iron, related 

materials _..._-§_.________ 1,652 929 1 Australia 534; United Kingdom 
210; Malaysia 100. 

Ferroalloys: 
Ferromanganese________ 409 923 _- Australia 684; Japan 209. 
Unspecified_._..______ 3,578 2,754 40 Australia 2,571. 

Steel, primary forms ________ 1,835 38. NA United Kingdom 24; Australia 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections _-$_§_._______ 108,591 73,703 107 Australia 39,452; Japan 22,496; 
. United Kingdom 7,141. 

Universals, plates, sheets __ 352,980 347,548 1,047 Japan 264,971; Australia 63,735; 
United Kingdom 10,884. 

Hoop and strip_________ 18,219 16,599 101 Australia 8,692; Japan 5,847. 
Rails and accessories _ —— — — 10,047 6,821 1 United. Kingdom 6,072; Austra- 

| a 361. 
Wire ________~______ 20,095 14,512 37 ~— Australia 4,778; Republic of Ko- 

rea, 3,199; United Kingdom 

Tubes, pipes, fittings _____ 35,173 24,317 298 Australia 9,525; Japan 9,362; Re- 
public of Korea 2,059. 

Castings and forgings, rough 107 68 1 United Kingdom 50; Australia 

Lead: 
Oxides ___-. $e 109 105 1 United Kingdom 57; Australia 

38; China 10. 
Metal including alloys: 

Scrap _.-_______________ 18 123 —_ Australia 105. 
Unwrought___§_-§_§_§ 5,002 3,699 1 Australia 3,694. 
Semimanufactures _________ 158 123 NA _ Australia 120. 

Magnesium: Metal including alloys: 
Unwrought ___ value, thousands__ $763 $796 $102 Norway $658. 
Semimanufactures_______do____ $58 $79 $1 Canada $64. 

Manganese: 
Ore and concentrate___________ 58 27 NA Singapore 17; Republic of South 

ca 6. 
Oxides _______________ 966 712 34 Japan 460; Australia 192. 

Mercury _______ value, thousands__ $16 $11 -- Netherlands $5; Australia $3. 
Molybdenum: Netal including alloys, all 

forms _______________do____ $131 $95 $7 United Kingdom $37; Austria 
$25; Australia $16. 

Nickel: 
Matte and speiss _____________ _— 1 ——  Ajl from Norway. 
Metal including alloys: 

Unwrought______________ 95 19 _ West Germany 18. 
Semimanufactures _________ 168 169 103 West Germany 31; Australia 25. 

See footnotes at end of table.
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Table 3.—New Zealand: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 
a 

. Sources, 1986 

Commodit 1985 1986 : | y United Other (principal) 
ee 

METALS —Continued - . 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

value, thousands_ _ $715 $308 ~~ United Kingdom $212; Switzer- 
land $41. 

. Silver: — , 
Waste and sweepings*_____do____ $87 $100 _. Australia $94. 
Metal including alloys, unwrought 

and partly wrought _____do____ $1,758 $1,391 $42 Australia $1,215. 
Tin: Metal including alloys, all forms_ _ _ 175 194 4 Malaysia 123; Australia 66. 
Titanium: Oxides___..____~______ 1,536 1,274 32 Finland 503; Australia 500; 

Japan 140. 
Tungsten: Metal including alloys, all 

forms ____._~— value, thousands__ $467 $448 $22 United Kingdom $289; Nether- 
lands $100. 

Zinc: 
Oxides ____~___~~ ~~ 313 362 1 Australia 264; Republic of South 

Africa 52. 
Metal including alloys: 

Unwrought__.___________ 20,889 17,871 NA _ Australia 11,997; Canada 5,869, 
Semimanufactures® ________ 59 42 NA Australia 18; West Germany 12. 

Other: 
Ores and concentrates__________ 1,141 612 _— Australia 246; China 200; Japan 

Ashes and residues_ _____§_§_.____ 14 11 _— All from Australia. 
Base metals including alloys, all forms 

value, thousands_ _ $516 $376 $40 United Kingdom $124; China 
. $86; Australia $78. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: . . 
Natural: Corundum, emery, pumice, 

~ ete ---e  L 393 240 106 — Australia 37; Italy 36; West Ger- 
many 21. 

Artificial: Corundum __________ 212 278 33 Australia 225. 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands_ _ $222 $197 $137 United Kingdom $35; Australia 

Grinding and polishing wheels and 
stones _____________do____ $2,528 $2,063 $292 Ja $347; Australia $332; 

United Kingdom $307. 
Asbestos, crude___§___~__________ 1,355 896 — Canada 738; Zimbabwe 144. 
Barite and witherite_____________ 5,202 2,833 51 Singapore 953; Australia 868; 

“Thailand 764. 
Boron materials: \ 

Crude natural borates 
value, thousands_ _ $530 $170 $38 Netherlands $81; Argentina $50. 

Oxides and acids _____________ 1,364 1,795 1,575 Italy 198. 
Cement______~____~___ 3,934 2,727 43 Australia 810; Singapore 387; 

Malaysia 336. 
Chalk__ ~~~ 842 769 1 United Kingdom 645; Australia 

Clays, crude____§_~§_~__~_~_~________ 13,944 13,277 2,474 Australia 8,824; United King- 
om 1,200. 

Cryolite and chiolite_____________ 224 59 _- All from Denmark. 
Diamond: 

Gem, not set or strung . . 
value, thousands_ _ $3,045 $5,383 $260 India $2,807; Israel $762; 

Belgium-Luxembourg $543. 
Industrial stones ________do____ $303 $356 $10 Australia $319. 

Diatomite and other infusorial earth __ _ 1,161 1,612 1,255 Australia 264; United Kingdom 

Feldspar, fluorspar, related materials __ 1,049 684 _- Canada 321; Norway 164; China 

Fertilizer materials: 
Crude, nes ~~~ ~- 10,325 10,310 United Kingdom 15. 
Manufactured: 

Ammonia______$_§________ 12 44 1 Australia 39. 
Nitrogenous 

value, thousands_ — $8,592 $6,554 $1,301 Ja $2,188; West Germany 
$1,041; Australia $769. 

Phosphatic ___.§~§_§_§_______ 43,310 39,340 39,338 § West Germany 1. 
Potassic_ 9. _______ 165,160 71,715 30,179 Canada 23,338; U.S.S.R. 17,539. 
Unspecified and mixed 

value, thousands_ _ $11,304 $3,801 $1,814 West Germany $1,391; Nether- 
_ lands $339. 

See footnotes at end of table.
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| Table 3.—New Zealand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Commodi 1985 1986 : 
mm . y - Raited | Other (principal) 

INDUSTRIAL MINERALS —Continued . 

Graphite, natural _.~___~________ TT 143 17 Sri Lanka 78; United Kingdom 

Gypsum and plaster ______§_~______ 129,720 171,862 14,866 Australia 118,144; Thailand 

Lime ______________________ 24 5 5 | 
Magnesium compounds: Magnesite, crude - 
Mar uding sintered. __-___~ _§_§____ 7,618 4,276 26 China 3,871; Australia 191. 

ca: 
Crude including splittings and waste — 

. value, thousands_ _ $147 $162 $10 China $42; Republic of South 
Africa $29; India $21. 

Worked including agglomerated 
splittings .._.________do____ $243 $181 $35 Aveirolia $55; United Kingdom 

Nitrates, crude________________ 75 40 _.  AllfromChile. 
Phosphates, crude ____.__________ 821,855 278,132 32,500 Nauru, 157,438; Christmas Island 

Pigments, mineral: Iron oxides and _— 
hydroxides, processed______._____ 1,947 1,610 31 West Germany 1,390. 

Potassium salts, crude______ $$ ____ _ 96 —— Australia 78; United Kingdom 

Precious and semiprecious stones other | 
than diamond: 
Natural ____~_ value, thousands_ _— $1,840 $2,457 $20 Thailand $1,036; Australia $534; 

Hong Kong $409. 
Synthetic ____..._____do____ $201 $106 $36 West Germany $25; Republic of 

' Korea $19. 
Pyrite, unroasted___________ 2 __ 1 23 - _-— All from Australia. 
Salt and brine. ___§_§ _-__§_§________ 64,184 88,221 1 Bahamas 33,132; Australia 

28,366; Netherlands Antilles 
. 26,600. . 

Sodium compounds, n.e.s.: Carbonate, oy Joo , 
manufactured ____§_§_9_________ 31,537 35,866 32,230 Australia 3,376. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _____ 5,053 2,896 _- Republic of South Africa 1,101; 
Italy 816; Spain 274. 

Worked ___ value, thousands_ _ $1,056 $2,686 $7 aly $5 4; Australia $561; China 

Dolomite, chiefly refractory-grade __ . »  1T 14 _~— West Germany 13. | 
Gravel and crushed rock _______ — 295 - 100 __ Australia 54; United Kingdom 

26; France 20. 
Quartz and quartzite._.__$_§~_____ 205 170 17 Australia 84; West Germany 21. 

P went other than metal-bearing ____ 448 409 23 Australia 268; Japan 104. 
r: 

Elemental: 
Crude including native and by- Ct 

product. ~~~ ~_~_______ 234,677 95,964 | 5,150 Canada 87,787; Nauru 3,025. 
Colloidal, precipitated, sublimed _ 523 843 17 Australia 794. 

Sulfuric acid. ~~ $$ _-§_/ » 5 - 82 29 1 United Kingdom 25. 
Talc, steatite, soapstone, pyrophyllite __ 2,609 1,931 12 Australia 1,000; China 778; Re- 

public of Korea 108. 
Other: 

Crude______— value, thousands__ $867 $417 $18 Austria $211; Republic of South 
Africa $68; Kenya $28. 

Slag and dross, not metal-bearing _ __. 207 746 _— Australia 444; West Germany 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _______ . 1 115 25 Trinidad and Tobago 90. 
Carbon black _________________ 6,686 6,175 105 Australia 5,815. 

Anthracite and bituminous_______ 547 339 229 Australia 108. 
Briquets of anthracite and bituminous 
coal.__-___ __ 292 __ Australia 291. 

Lignite including briquets _______ _- 8 8 
Coke and semicoke_ value, thousands_ _ $351 $262 — All from Australia. 
Petroleum: 

Crude_ thousand 42-gallon barrels__ 6,143 8,472 — Indonesia 4,337; Saudi Arabia 
941. 

See footnotes at end of table.
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— Table 3.—New Zealand: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

| Sources, 1986 

| Commodity 1985 1986 ~ United Other(principad Other (principal) 

i 

MINERAL FUELS AND RELATED 7 
MATERIALS —Continued 

Petroleum —Continued | 

Refinery products: 
_ Liquefied petroleum gas 

value, thousands. — $76 $421 $25 Australia $335. 

Gasoline __________do____ $212,015 == $110,871 $12,181 Singapore $26,252; Australia 
$28,856; Saudi Arabia $11,081. 

Mineral jelly and wax ——do__ ~~ $2,928 $2,623 $340 China $751; Australia $469. 

Kerosene and jet fuel_ _ _do___~ $95,042 $85,226 $634 Singapore $56,776; Australia 

. rh Republic of Korea 

Distillate fueloil __...do_.._ $164,290 $96,732 $19,816 Australia $28,401; Singapore 
| $22,065; Bahrain $10,263. 

Lubricants _____—.~—do__~~ $32,067 $22,617 $3,058 Aree $10,425; Singapore 

| Residual fuel oil_._______do____ $31,902 $14,776 __ Saudi Arabia $13,676. gy 
Bitumen and other residues 

~ 42-gallon barrels_ _ 194,865 1,157 97 ~~ Australia 721. _ 
Bituminous mixtures__—.do_ __ _ 3,430 90,761 __ Spain 90,536. 
Petroleum coke ___——-—do_——_— 533,550 588,230 582,400 Australia 5,709. 

a deetehereeenceneenenenennaeee nen ae 
NA Not available. | 

1Table prepared by Audrey D. Wilkes. . . 

2Less than 1/2 unit. | 
3Excludes unreported quantities valued at $3,751,000 in 1985 and $3,055,000 in 1986. 

“May include other precious metals. 
5Excludes unreported quantities valued at $681,000 in 1985 and $561,000 in 1986. 

| COMMODITY REVIEW oe 

METALS a ed that the contract would not be renewed 

. _— _. in 1988. This was announced after rumors 

Gold and Silver.—Waihi Gold Mining Co. circulated that the mine would close. Waipi- 
Ltd., a joint venture of Australian Consoli- i Iron Sands is owned by Utah Internation- 
dated Minerals Ltd. (28.85%), Amax Gold 4] Inc. and Viking Mining Co. 

Inc. (28.35%), Mineral Resources NZ Ltd. Platinum.—Platinum Group Metals NL 
(27.84%), and Goodman Fielder NZ Ltd. (PGM), a newly formed stock company in 

ton-per-year mining and processing facility mercial Holdings Ltd. took a 15.2% interest, 

at the Martha Hill gold mine, following the outlined its platinum prospects on South 

granting of a mining lease and the signing Island in a prospectus issued in January. | 

of financing agreements. The mine 1s 110 The company continued exploration and 
kilometers southeast of Auckland, on the reserve estimation on its alluvial proper- 

Coromandel Peninsula, North Island. The ties, which reportedly contain economic 

plant will recover 50,000 troy ounces of gold grades of gold and platinum. Production 

and 300,000 troy ounces of silver per year. from these alluvial deposits would probably 

R. A. Hanson Co. Inc. and Giant Re- be toll refined at Johnson Matthey Ltd.’s 
sources Ltd. announced that they will hold precious metals refinery in Auckland, 

equal shares in Grey River Gold Mining North Island. 

Ltd. The company will recover gold from —_Steel.—Near yearend, New Zealand Steel 
the extensive alluvial reserves in the Grey Ltd. brought on-stream the cold-rolling mill 
River, near Greymouth, South Island. Gold at its Glenbrook works. Commercial produc- 
production is scheduled to begin during the tion was to begin in February 1988, when 

second quarter of 1989. the hot-strip mill came on-stream. When 

Iron Ore and Iron Sands.—For the fiscal New Zealand Steel’s expansion is complet- 

year ending March 1988, Japanese steel ed, capacity will be 750,000 tons per year. 

mills agreed to buy 460,000 tons from Wai- In midyear, New Zealand Steel was put 

pipi Iron Sands Ltd.’s placer mining oper- up for sale, but the offers were rejected 

ations at Waverly, along the southeastern because the offerings did not give an ade- 

coast of North Island. The mills indicat- quate return on the investment made by the
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Government. The Government acquired A reassessment of the gas reserves in the | 
90% of the company when it assumed the field were reportedly completed by yearend, 
steelmaker’s debts. New Zealand Steel ob- but the results were unknown. Maui sup- 
tained Government help following costly plied the synthetic gasoline plant at Motun- 
overruns in its expansion program. The ui with compressed natural gas for automo- 
Government always made it clear that it tive fuel, for electricity generation, and for 
intended to dispose of its shares when the the country’s two petrochemical plants that 
company was more sound financially. produced methanol and ammonia urea for 

In April, the Government announced export. 
plans to phase out import licensing for most The Government heavily regulated New 
iron and steel products effective January 1, Zealand’s only oil refinery at Marsden 
1988. Duties currently in place, ranging Point near Whangarei, North Island. It was 
from 10% to 25%, would be retained. operated by New Zealand Refining Co. Ltd., 

7 | a consortium of Shell Oil New Zealand Ltd.; 
MINERAL FUELS BP Oil New Zealand Ltd.; Europa Oil (NZ) 

Coal.—The State Coal Mines Division of Ltd. @ subsidiary of BP Oil; Mobil Oil New | 
the Ministry of Energy was reconstituted on Zealand Ltd.; Caltex Oil (NZ) Ltd.; and the 
April 1 as astate-owned enterprise, the Coal Government. The plant was expanded to | Corp. of New Zealand Ltd. (Coalcorp), with bout 70,000 barrels per day crude through- 
commercial objectives. The division’s assets PUt capacity in 1986, providing the capabili- | 
were transferred to Coalcorp by yearend ty Of using a wider variety of feedstock, e.g., | 
1987 after debts were restructured and the heavier types of crude oil, and the ability to 
assets were valued. In setting up Coalcorp, Produce a more diverse range of products, 
the Government faced difficult problems ©8+ aviation gasoline. The Government because the former State Coal Mines Divi- continued to require the licensed oil compa- 
sion had accumulated considerable finan- les to use the Marsden Point refinery to 
cial losses for a variety of reasons, including the maximum extent possible in meeting 
low coal prices, mining difficulties, and their supply requirements. A licensing sys- _ 

_ environmental restrictions. As a result of tem restricted the number of gasoline 
| commercialization, the work force was halv- Wholesalers and retailers. ed from about 1,600 workers in the old However, near yearend 1987, the Govern- 

division to 800 workers for Coalcorp. Gov- .ment proposed a petroleum sector reform ernment regulatory privileges and con- Dill that would abolish all controls over — 
straints will be removed to ensure that Pricing and distribution of gasoline in the 
Coalcorp competes on the same basis asthe Country. The existence of the Marsden private coal producers. The State Coal Point refinery could be threatened if such 
Mines Division produced about 70% of the legislation were passed. The monopoly held 
country’s coal from more than a dozen by the refinery on refined petroleum would 
mines. disappear when controls on imports of refin- 

Natural Gas and Petroleum.—New Zea- ery products were lifted. The Government 
land Synthetic Fuels Corp. Ltd., owned by indicated, however, that tariff assistance | 
the Government (75%) and Mobil New Zea- might be offered to protect the refinery, but 
land Ltd. (25%), operated the world’s first this was not part of the proposed reform 
large-scale plant to produce synthetic gaso- _ bill. 
line at Motunui on North Island’s west side. In a yearend 1985 revision of its role in 
The plant operated at about its capacity of petroleum exploration and development, 
14,500 barrels per day of gasoline, convert- the Government decided not to invest in 
ing natural gas from the Maui offshore any new license areas. During 1987, the 
gasfield (about one-third of its production) Government sold its 51% share in the 
to methanol, then to gasoline. The plant Petroleum Mining License for the small 
operated on a tolling basis; the gasoline McKee and Kaimiro onshore oilfield to 
produced was owned by the Crown, repre- Petroleum Corp. of New Zealand (Petro- 
sented by the Ministry of Energy, which corp), the state-owned oil and gas company, 
then sold it to the oil companies for blend- which was partially privatized (81%) in 
ing at the Marsden Point refinery or for early 1987. The sale gave Petrocorp 100% 
export. ownership. The Government also offered for 

The Maui Gasfield continued to be the sale, on a trial basis, its 11% noncontribu-. 
principal source of gas supply in New Zea- tory interest in three petroleum Pros- 
land, representing about 90% of production. pecting License Areas.
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New Zealand was about 50% self-suffi- thorities. The Electricity Corp. of New Zea- 
cient in liquid fuels, with about 20% from land Ltd. (Electricorp) was established and 
condensate from the onshore Kapuni and _ given clear commercial goals on April 1. It 
the offshore Maui gasfields, 14% from the was told to enter into direct supply arrange- 
synthetic gasoline plant, 5% from the use of ments with large industrial consumers, by- 
liquefied petroleum gas and compressed passing the local supply authorities. With 
natural gas in vehicles, and 11% from’ the establishment of Electricorp, it was 
indigenous oil supplies. intended that there would be no more direct 

7 . _ Government control of wholesale electricity 
NONMINERAL ENERGY RESOURCES prices. Electricorp generated and sold elec- 

In keeping with all eco ‘¢ polici tricity from a combination of hydroelectric, 
n keeping WIth overal! economic policies, geothermal, coal, and natural gas power 

the Government decided to open the coun- {ations 
try’s electricity market to competition from - | | 

other potential producers. Production and _tphysical scientist, Division of International Minerals. 
transmission of bulk electricity has been a 2Where necessary, values have been converted from 

| State monopoly since the 1920’s, with distri- Neo esOGa (NZ$) to U.S. dollars at the rate of 
bution carried out by 61 local supply au-
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Th t e Mineral Industry of 
N e e 

igeria 

By Michael D. Fenton? 

The petroleum sector continued to domi- oil was sold in Nigeria for about $2.70 per 
nate the Nigerian economy with crude oil barrel while the international price was 
exports accounting for about 95% of the about $18. Petroleum product prices in 
country’s export revenues and 70% of the Nigeria were six to eight times below the 
Government’s budgetary resources. Nige- prices prevailing in neighboring African 
ria’s proven reserves of oil were over 16 countries, and cancellation of subsidies 

billion barrels, and short-term productive would tend to decrease the estimated 30,000 
capacity was about 1.8 million barrels per to 50,000 bbl/d of gasoline smuggled out of 
day (bbl/d). Nigeria was ninth in the world Nigeria. 
with about 84 trillion cubic feet of natural The mining sector of the economy appear- 
gas reserves, 70% of which were onshore, ed to be in a state of deep crisis during 
and all were in the Niger Delta area.Some 1987.2 Mining revenue declined owing to 
associated gas was used industrially, but inadequate supplies of spare parts for main- 
large nonassociated gasfields were unex- tenance, deterioration of physical plants, 
ploited. The Nigerian National Petroleum reduced demand from domestic consumers, 
Corp. (NNPC) marketed 70% of total oil and the usual problems associated with 
production in the country, and its activities underdevelopment: inexperienced manage- 
accounted for 20% of Nigeria’s gross domes- ment, unskilled labor, inadequate financ- 
tic product. ing, and bureaucracy. Nevertheless, the Ni- 

The Government announced that it gerian Mining Corp. (NMC) announced that 
| planned to phase out petroleum subsidies it planned to increase exploration for lead, 

beginning March 1988, which cost the Gov-__ rock salt, uranium, and zinc. 
ernment about $1.6 billion per year. Crude 

PRODUCTION AND TRADE 

As a member of the Organization of and heating oil, on the open market. Prob- 
Petroleum Exporting Countries (OPEC) and lems developed immediately for the oil- 
its sixth-largest producer, Nigeria began the producing companies within Nigeria and 
year with a new OPEC oil production quota the Nigerian Government when Nigerian 
of 1.238 million bbl/d, and it announced Bonny Light began trading on the Europe- 
that it would phase out all netback agree- an spot market at a premium of as much as 
ments by February 1 in favor of an official $0.18 above competing North Sea Brent 
fixed price of $18.92 for Bonny Light crude crude, which had fallen below $18 per 

oil. This action was consistent with OPEC’s barrel, well below Nigeria’s $18.92 official 
new policy of maintaining oil at or above _ selling price. Also, as an indication of resist- 
$18 per barrel, and it closely followed a ance by markets to fixed prices, Nigeria’s 
similar netback cancellation by Saudi Ara- oil production fell from 1.28 million bbl/d to 
bia. Under a netback arrangement, the 1.05 million bbl/d in January. The new 
price of crude oil was based on the prevail- pricing policy was of considerable concern 
ing value of oil products, including gasoline to oil-producing companies within Nigeria 

653
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because they were obligated to lift the antimony. Makeri smelted less than its 
| NNPC’s share of production. Falling world annual allocation from ATPC, a result of : 

prices for oil were expected to erode a_ low world tin prices. Exploration for lode 
previously agreed-upon $2 per barrel profit and alluvial tin included geological map- 
margin if they found themselves committed ping, trenching, and sampling in the Darku- 
to lift unattractively priced NNPC oil in ma and Iregun areas. | 
addition to their equity crude. Negotiations Coal mining, one of the oldest industries 
over the complex issues of prices, profit in Nigeria, was producing far below its 
margins, and taxes were continuing potential. Problems in the industry includ- — 

through July at which time the OPEC quota ed poor finance, unsteady power supply, 
was raised to 1.301 million bbl/d and pro- lack of equipment, and obsolete infra- 
duction rose to that level. structure. In early 1987, the Government 

Production of oil declined by about 9% reversed itself by pledging the development ; 
below that of 1986 to an annual average of 0f the coal industry to satisfy foreign de- 
1.33 million bbl/d, which conformed to mand and to earn needed export revenue. 
Nigeria’s OPEC quota of 1.801 million bbl/d Italy took 30,000 tons of coal in 1986, and | 
plus additional production deemed to be the Government claimed that inquiries had 

condensate. Production of associated gas been made from other markets about the | 
was 660 billion cubic feet, of which 473 availability of as much as 5 million tons of 
billion cubic feet was flared. The only signif- Nigerian coal per year. Barter trade deals 
icant exploitation of gas was as feedstock in had been suggested that would trade coal 
the nitrogenous fertilizer plant operated by for modern mining equipment. The Govern- 
National Fertilizer Co. of Nigeria at Onne, ent also expected that domestic demand 
near Port Harcourt in Rivers State. Nigeria would ‘lante o > bu vera? Nie coal- Cos i 
earned about $6.5 billion from oil exports in Corp's oNGC) a devel © ot ore oa 
1987, about the same as in 1986. In contrast, TP. od ( ) new P “the Enu Pender. 
1980 earnings were about $25 billion. cover d exp win An ° b 6 nugu well az 

Three operating petroleum refineries had ground mines in /nambra tate, as Well as 
. , : the Okaba and Owukpa open pit mines and 

a combined design capacity of 260,000 ie . | 
bbl/d, but technical constraints restricted %°Velopment of a new mine at Ogbouoga in 
th ? hput, and refined products ir, Benue State. The goal was to increase 

ToUghapul, and retined Products were im- annual production to 3 million tons by 1990, 
ported to meet domestic demand of about of which about two-thirds would be for 
265,000 bbl/ d. NNPC exported oil for off- export, and about 300,000 tons would be for 

shore processing and brought back prod- the Ajaokuta steel plants for blending with =. 
ucts, particularly gasoline and kerosene, to imported coking coal. The source of funds 
make up shortfalls. Residual fuel oil in for this ambitious program was not stated. 
excess of domestic demand was exported to The NCC produced 110,170 tons of coal 

the U.S. east coast. from four mines during 1987. The Okpara 
NNPC's refineries had a combined design and Onyeama underground mines produced 

capacity of nearly 2.2 million barrels per 31,256 tons and 33,358 tons, respectively. 

year of liquefied petroleum gas (LPG), but ‘The open pit Owukpa and Okala mines 
actual production never exceeded 1.16 mil- produced 18,567 tons and 26,989 tons, re- 
lion barrels. Production during 1987 was spectively. NCC was doing geological and 

estimated by NNPC at only 837,000 barrels, geophysical investigations of coal deposits 
and Nigeria imported nearly 700,000 bar- west of the Enugu coalfield to update the 
rels of LPG during the year. The Govern- coal reserve and to determine future mining 
ment was trying to encourage domestic methods. All production was needed domes- 
consumption of LPG in rural areas to re-__ tically; therefore, none was exported. 
place kerosene and firewood, but the high The Delta Steel Co. (Aladja) steel produc- 

cost of LPG cooking equipment was a prob- tion plant at Aladja and the three rolling 
lem to be resolved. mills at Jos, Oshogbo, and Katsina were 

The Government announced that Nigeria operating at less than one-third of capacity 
had been allocated a production quota of over the past 2 years. They depended on 
about 1,500 tons of tin by the Association of imports of iron ore from Brazil and Liberia 
Tin Producing Countries (ATPC). Produc- and steel billets from Western Europe. Al- 
tion of tin concentrates and metal increased adja’s production since its beginning 4 years 
in 1987. Over 500 tons was exported to ago was 630,000 tons of steel billets. Its 1987 
Europe, and the remainder was sold locally production was slightly more than that of 
in the form of tin with its alloys of lead and 1986, but was less than one-half of planned
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production. The quantities of materials pro- low value of the N igerian currency in the 

duced were as follows: rolled products, foreign exchange market, the lack of spare 

58,762 tons; billets, 180,381 tons; liquid parts, and the rising cost of energy. New 

steel, 136,552 tons; direct-reduction iron, products planned for 1988 were galvanized 

130,772 tons; oxide pellets, 165,915 tons; wire and welding electrodes. 

burnt lime, 13,398 tons; and foundry prod- The National Iron Ore Mining Co. pro- 

ucts, 650 tons. duced 240,000 tons of ore during 1987, com- 

. The Katsina steel rolling mill’s output of pared. with a projected figure of 410,000 

32,000 tons of products was significantly tons. Apparently, adequate funds were un- 

less than the 62,535 tons produced in 1986. available for needed mining haulage and 

Billets were in short supply because of the loading equipment. | 

Table 1.—Nigeria: Production of mineral commodities: — | | 

(Metric tons unless otherwise specified) . 
ee 

Commodity 1983 1984 1985 1986? 1987° 
ONE 

METALS | 
Columbium and tantalum concentrates, gross , 

weight: 
Columbite___.____________-------- 87 120 100 13 48 
Tantalite __. 9-9-9 ___-~__---------~-+- 1 1 1 _— _- 0 

Iron and steel: Metal: Steel, crude _________- 140,000 180,000 254,000  —- 200,000 136,00 
Lead: 

Mine output, Pb content®_______.__----~- 260 200 260 100 NA 

ri Metal, refined, secondary _______-_--~-- 2,000 2,000 3,000 8,500 NA 
n: . . 

Mine output, cassiterite concentrate: 
Gross weight (73.5% Sn). _____------ 1,560 1,700 1,550 630 2844 
Sn content________.----------- T1600 1,340 - 1,100 460 603 

Metal, smelter __________-_-------- T1400 1,344 1,079 91 560 
Zinc ore and concentrate, Zn content___—__—-_- (3). (3) 1,000 (7) | (3) 

| : INDUSTRIAL MINERALS | | 
Cement, hydraulic________ thousand tons__— 3,600 3,600 3,600 3,860 €3,800 

Clays: . 
Kaolin ___________------------- 700 286 300 (3) 177 
Unspecified ________.______.------ 20,000 20,000 20,000 15,000 NA 

Feldspar® _________.-_------+------- 5,000 _— 5,000 3,500 485 

Stone: 
Limestone. _________~—~_ thousand tons__ 1,400 1,890 1,800 1,850 2,627 

Marble___.______________------- 3,000 1,200 1,200 1,482 3,500 
Shale. ________.___~—~ thousand tons__ 140 127 120 104 88 

MINERAL FUELS AND RELATED MATERIALS | 

Coal ______________ + -do_-_ ~~ 53 76 55 150 110 
Gas, natural: a 

Gross_______———~-— million cubic feet__ 655,000 174,000 96,000 72,200 65,992 

Marketed ________________~-do___- 18,000 18,000 18,000 20,000 47,225 
Petroleum: 

Crude ______ thousand 42-gallon barrels__ 452,000 508,000 544,252 534,165 486,869 
renege SS 

Refinery products: 
Gasoline ______________~-do____ 11,100 22,000 — 22,900 18,660 12,050 
Jet fuel_________________do____ 400 400 400 375 490 
Kerosene_______________-do___- 6,200 6,400 10,000 8,700 6,750 
Distillate fuel oil __________-—do____ 14,547 14,547 17,500 12,400 2,500 
Residual fuel oil ___..______do____ 9,990 9,990 11,300 15,300 NA 
Unspecified _____________-do____ 1,048 1,563 3,700 4,700 660 

Total _.____________-do___- 43,285 54,900 65,800 60,135 22,450 
nn 

€Rstimated. Preliminary. "Revised. NA Not available. 
1Includes data available through Oct. 5, 1988. 
2Reported figure. | 

SLess than 1/2 unit.
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| | COMMODITY REVIEW | oe 

METALS ly, and then processed imported billets. 
| : a ~ - _ During 1987, the light section and bar mill, 

Gold.—NMC announced that gold had wire rod mill, mechanical repair shop, forge 
been found in commercial quantities in and fabrication shop, thermal powerplant, 
Kaduna, Kwara, Niger, Oyo, and Sokoto compressor house, water treatment plants, 

| States. Gold concentrates were being pro- and other shops were completed and opera- 
_ duced and stockpiled in esha, Oyo State. tional. Work continued on the continuous- 

_ However, sales were not scheduled until production billet mill, 110-megawatt pow- 
refining equipment could be obtained. The erplant, and the foundry and pattern- 
gold reserve was estimated at about 120,000 making shops. The capacity of the plant was 

a troy ounces. to be 1.3 million tons annually with the 
Exploration at the Iperindo Reef included commissioning at the end of 1989 of the 

drilling 1,488 meters in 16 holes within 40 main oxygen blast furnace.- Dolomite, iron 
meters of the ground surface, digging over ore, limestone, and refractory clay would | 
1,300. pits for sampling, and channel sam- come from local sources; calcined bauxite, | 
pling of Zold adits. coking coal, and manganese would initially 

Two hundred and eighty-nine holes were be imported. A proposed additional plant 
, drilled to a cumulative depth of 672 me- would produce flat-steel products, which 

7 ters in ore blocks B, C, D, F, and O at the constitutes about one-half of the total steel 
Itagunmodi alluvial deposit, and 603 heavy- consumption in Nigeria. . : 
mineral concentrate samples were collected The Niger Steel Co. was to be reactivated 
and amalgamated. The total gold reserve of under a technical and management agree- 
11 ore blocks over an area of 94.6 hectares ment with a group of three U.S. companies 
was 186 kilograms (6,000 troy ounces), based and Industrial Dynamics Co. of Nigeria. The 
on a cutoff grade of 0.02 gram (0.0006 troy U.S. consortium was to supply the plants 
ounce) per cubic meter. and equipment as well as manage the com- 

At the Okolom alluvial deposit, an area of pany. 7 

about 70 square kilometers around the Lead and Zinc.—The Enyigba lead-zinc- 
main vein was mapped geologically at a salt mine at Abakaliki, which was inopera- 

scale of 1:25,000. Also, 1,648 pits were dug to _ tive since mid-1984, was to be reopened, and 
an average pit depth of 1.8 meters over a 30- a contract was awarded for a feasibility 
hectare area for the collection of 2,193 study. , , 
heavy-mineral samples. _ Tin.—The Makeri Smelting Corp., Nige- 

Iron and Steel.—The Associated Ores 1ia’s sole tin metal producer with a capacity 
Mining Co. stockpiled for beneficiation over Of 13,500 tons per year, became totally 
350,000 tons of low-grade iron ore from the Government owned after Amalgamated 
Itakpe Hill Mine. Construction of the plat- Metal Co. sold its 40% share. 
form and excavation of the foundations for 7 
the new crushing plant began in December, INDUSTRIAL MINERALS 

and a contract was awarded for the con- Barite.—Production during 1987 by NMC 
struction of a 65-kilometer railway and the was 21,019 tons, 12,488 tons, and 4,794 tons 
supply of locomotives and rolling stock. The from the quarry, crusher, and jig, respec- 
contract for the beneficiation plant and the tively. Output from the quarry and crusher 

dam at Osara had not yet been signed. exceeded goals. A second jig for treating 
Workshops, a warehouse, roads, anda town coarse material at the site was completed, 
were also planned. and an access road was constructed from 

Construction continued with technical as- Adudu to Azara. Production went to Dress- 
sistance from the Soviet Union on the _ er Nigeria Ltd. and Baroid Drilling Chemi- 
Ajaokuta Steel Co. Ltd. plant in Kwara cal Products Ltd. to be used for oil well 
State with an expected full commissioning drilling. . 
by 1989. Phase 1, consisting mainly of four Clays.—Bentonite.—At the Damboa ben- 
rolling mills, an oxygen blast furnace, and tonite deposit, samples were collected for 
ancillary facilities, was originally due for analysis from 15 pits along 4,200 meters of 
completion in 1983. Two rolling mills, the grid lines. Clay samples were also collected 
light steel mill and wire rod mill, were for testing from deep-water boreholes. The 
commissioned in 1983 and 1984, respective- clays in the area may be suitable for the
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production of drilling mud. representing the first production from the 

Brick.—The five operating brick plants new 272,000-ton-per-year ammonia plant at 

- produced 20.4 million brick units, which Onne, near Port Harcourt. The urea unit 

was an improvement over 1986 production. came on-stream in September, but startup 

Demand was greater than supply as the of the 300,000-ton-per-year compound fertil- 

| preferred building material shifted from izer plant at the site was delayed until 1988 

cement back to brick. because foreign exchange was unavailable 

Kaolin.—Production of crude kaolin at to procure the phosphate and potash inputs. 

the Major Porter Mine was only 300 tons Granite—NMC continued to supply ag- 

during 1987 because operations were sus- gregate for. construction purposes, but de- 

pended for most of the year to await the creasing local demand forced the temporary 

commissioning of the washing plant. closure of some quarries. The lack of spare 

Refractory.—NMC analyzed 78 split-core parts and replacement equipment preclud- = 

samples and also bulk samples from the ed increases in production where demand 

Giro clay deposit. Analytical results show was high. 

that the clay had high aluminum oxide and Salt.—NNPC evaluated its Oku Lake seis- 

low ferrous oxide content. | mic data and held meetings with NMC for a 

Cement.—The United Nations Industrial Possible joint-venture to explore for salt in 

Development Organization (UNIDO) agreed the Oku Lake structure. A 2,100-meter bore- 

to provide technical assistance and manage- hole was being considered by these groups. 

rial support to improve performance of the 

600,000-ton-per-year cement plant owned by MINERAL FUELS 

Cement Co. of Northern Nigeria (CCNN) at = Coal.—Several private companies were 

Sokoto. The cost of $4.8 million was to be Jicensed by the Government to mine coal, , 

paid by CCNN. Nigerian personnel would including the local companies Mosheshie 

be trained to replace UNIDO personnel by General Merchants (MGM), Suliaswua En- 
1989, . | terprises, and Yulako Investment Co., with 

West African Portland Cement Co.(Wap- concessions at Owukpa in Benue State. 

co) increased turnover and profits during [talco-Avice Services, jointly owned by Italy 

the first half of 1987 after a 9% increase in and Nigeria, began mining coal at Owukpa 

sales volume in 1986 and an increase in in early 1986. The Government was also 

selling prices. Profits increased from $2.5 considering applications for concessions at 

million to $5.4 million. - Enugu and Benue from 10 other Nigerian 
Diatomite.—At the Bularaba diatomite and joint-venture companies. 

mine, 1,600 tons of crude diatomite ore was Petroleum.—Exploration.—Exploration 

mined and stockpiled while calcination test momentum continued upward since the 4- 

work was being done in Kenya. year downward trend ended in early 1986. 

About 1 square kilometer of ground sur- Nineteen exploratory wells were drilled in 

rounding the main diatomite outcrop in 1987; 22 were drilled in 1986. The number of 

Abakire was investigated. Work included appraisal and development wells drilled 

geological mapping, surveying, drilling, increased from 53 in 1986 to 65 in 1987. The 

sampling, and laboratory analysis. _ Shell Petroleum Development Co. of Nige- 

Feldspar and Quartz.—Production at the ria made two major oil discoveries in Bendel 

Lokoja quarry was 2,494 tons of feldspar State. Exploration at Gbetiokun I establish- 

| and 1,282 tons of quartz; at the crusher, ed preliminary reserves of more than 50 

production was 1,527 tons and 860 tons of million barrels after drilling penetrated 

feldspar and quartz, respectively. Produc- 420-foot-thick oil sands and 31-foot-thick gas 

tion was less than expected because of a_ sands in different reservoirs. An Opomoyo I 

shortage of machinery and inadequate geo- exploration well penetrated 221-foot-thick 

logical information. oil sands and 43-foot-thick gas sands; the 

Trenching of vein 5 at Lokja showed the initial reserve estimate was more than 30 

need for a drilling program. Seventeen bore- million barrels. 

holes were drilled on veins 1 and 4 with a Mobil Producing Nigeria, operator of the 

cumulative depth of 194 meters. The results Mobil-Nigerian National Petroleum Corp. 

compared favorably with those of the vein (NPN) joint venture, discovered the Inuen 

being exploited. offshore oilfield 30 miles south of NPN’s 

Fertilizer Materials—At midyear, the Qua Iboe terminal in southeast Nigeria. 

National Fertilizer Co. of Nigeria Ltd. ex- The Inuen-1 well, in 176 feet of water, 

ported 8,000 tons of ammonia to Spain, produced 4,600 bbl/d of 38-API oil. In the
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same area, the lyak-3 appraisal well tested field. The group was to supply design, mate- 
oil at a northwestern extension to south- rials, and equipment, and construct the 236- | 
eastern lyak field, 26 miles of Qua Iboe, and mile, 36-inch network by mid-1988 from — 
Oe pp or 36-API oil flowed through a near Lag an Clectric power pent ot Retin, 

-inch choke. , near os. However, Nigeria fai geta 
NNPC made a noncommercial oil and gas World Bank loan for construction because it 

discovery in the northern State of Borno at did not conform to competitive bidding re- 
Gaji Ganna, near Maiduguri, after 10 years quirements. , . a , 
of exploration. A total of 10 wells were tobe | NNPC, Shell Gas BV, and units of Société | 
ariled by yearend in the remote region. 1 weed to fenma woniene and seoearie in 

efineries.—Progress was made towar roject company eal | 
the completion of Nigeria’s fourth refinery 1988 that would build a 4.6-million-ton-per- a 
being built at Alesa-Eleme near Port Har- year, two-train liquefied natural gas (LNG) 
court. The $500 million project, undertaken plant at ponny , which was a scaled down 

Se ee ee eae in pa ean i me ave a capacity o , . The new ula Ung | 
refinery would elevate Nigeria’s total name- Pagans om onsmore concessions and oe 

Pi Troneportatign NNOC seved toiay a 1995. The plan als included four LNG nsportation.— ann aya . | 
second oil pipeline across the Escravos Riv. carriers, each with a capacity of 135,000 | 
er because of a crack in the existing 376- cubic meters. Given Nigeria’s debt problems | 

mile-long, 36-inch System 2C line that and wae wuavorable Condition of the world | 
moves oil to the Kaduna refinery from problem NNPO & nked du ving the y ear to 

"Petrochemicals, —Two new petrochemical 2cduire firm commitments from buyers. | 
plants were to be commissioned at yearend Expressions Be ee ne prom egium, | 
as the first phase of Nigeria’s new petro- Itely 2, S, eder pubic of Germany, 

ehemical ndaatry. on complex of Ne announced that it planned to Ft oe ane Be Yer of seend $08 milo a program ones 
carbon black. The Kaduna plant would LPG production and set up a major distribu- 
produce 30 000 tons per year of linear alkyl tion system that would provide a cheap fuel 
benzene. " for Nigerian household, thereby reducing 

SHI Inernational completed its fui. eam for, herowene apd Grew. A 
ty study on the petrochemicals industry for 14 be built at the 90400-bbl/d Keduna 
NNPC and recommended @ project costing refinery. The distribution infrastructure 
an initial $453 millio n, which would would comprise eight LPG storage depots at crease to $615 million after expansion. Lagos, Gombe, Calabar, Enugu, and Ibadan 

Proposed annual production was ethy lene, N NPC would "need four main-line locomo- 170,000 tons, with possible expansion to tives, 150 rail cars, and 4 brake vans to 
260,000 tons; polyethylene, 164,000 tons, tr anspo rt the LPG ? 

with possible expansion to 250,000 tons; and Uranium.—Exploration for uranium in 
polypropy lene, 80,000 tons. A $213 million Mikat and Michika areas of Gongola State 
natura gas liquids plant was also recom- Continued by Nigerian Uranium Mining 
“Natural Gas.—NNPC awarded a $310 2», Which was owned 60% by NMC and 
million turnkey contract to Saipem S.p.A. 40% by Total Compagnie Miniére of France. 

and to Snamprogetti S.p.A. of Italy to lay sph sical scientist, Division of International Minerals. 
gas pipelines to develop the Warri Gas- International Mining. Aug. 1987, p. 88.



The Mi t e Mineral Industry of 
- Norway 

) By Richard H. Singleton’ — 

Norwegian aluminum and zinc produc-_ all from the Norwegian sector of the North | 
tion reached record highs during 1987 after Sea, reached record highs in 1987. even 
2 years of contraction. Expansion of the though the Government continued to limit | 
country’s only nickel refinery was complet- oil production at 8% below capacity in : 
ed during the year. Two of six pig iron response to world production restraints call- _ 
furnaces were closed, and coke production ed for by the Organization. of Petroleum : 
decreased, as the steel industry became Exporting Countries (OPEC)..Norway was 
more dependent on scrap as raw material. not a member of OPEC. Proven reserves of | | 
The state-owned steel industry continued to crude oil, which decreased for the first time, 

| operate at a loss, and rationalizations were were estimated to be sufficient for 17 years 

being planned to return to profitable oper- of production at the current production | 
ation. One silicon plant was closed and _ rate. Other estimated resources were suffi- 
production at another was halved in re- cient to permit current annual production 
‘sponse to world overcapacity and to low until about the year 2020. New estimates of 
world prices and demand, especially in gas reserves in the Frigg area, which : 
Western Europe. Imports of manganese ore accounted for 43% of Norway’s gas produc- 
from the Republic of South Africa for Nor- tion in 1987, indicated that this source 
ways large ferroalloys industry were would be depleted by yearend 1990. All of | 
excluded for at least 2 years from Norway’s the Frigg area gas was exported to the 
trade sanctions against the Republic of United Kingdom. However, reserves of off- 
South Africa. A new gallium recovery plant shore gas appeared to be sufficient for about 
for production of gallium for export became 80 years at 1987 production rates. Develop- 
operational. Scandium exploration and de- ment of the Gullfaks and Oseberg Oilfields 
posit evaluation began and a pilot plant for continued. In a major engineering feat, five 
production of high-purity oxide went on- platforms of the Ekofisk oil production com- 
stream. A copper-zinc mine closed because plex were elevated simultaneously in Au- 
of reserves depletion, a Government- gust to prevent submergence of critical 
subsidized iron mine closed because of lean operations as a result of seabed subsidence. 
ores, and a loss-producing zinc mine closed. Two oilfields and one gasfield received 
A new shipping terminal, completed in 1986 development approval from the Govern- 
for export of iron ore, was closed because of ment. Gas from the Tommelitin Gasfield 
an underwater landslide. was to be injected into the Ekofisk Oilfield 

Construction began on a graphiteflake beginning in 1988 in order to boost produc- : 
concentrator to replace Norway’s sole tion. Engineering design was begun for the 
graphite plant that had been destroyed by platforms of the very large Sleipner and 
fire in 1985. Technical problems delayed Troll Gasfields mainly to supply gas to the 
startup of a new high-purity quartz plant. Western European mainland. Development 
Equipment problems prevented the new plans for five new oilfields in the North Sea 
TiO.-slag plant from reaching more than and in the Norwegian Sea were submitted 
20% of its capacity, and the plant was_ by industry for Government approval. The 
closed near yearend. Government presented a report for Parlia- 

Production of crude oil and natural gas, mentary approval that would define policy 
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for limiting and prioritizing offshore oil and try was primary aluminum, 40%, ferroal- 
gas development. Developments in the Nor- loys, 20%; primary steel, 15%; and magne- 
wegian Sea including the Haltenbanken sium and nickel, about 6% each. Approxi- 
area were expected to be more costly than mately two-thirds of the value of industrial | 
in the North Sea and especially dependent minerals was accounted for by the cement, 

. on attainment of a market for the gas olivine, and ammonia industries, in order of 
coproduct. Exploration for petroleum in value. _. | - | 
offshore Norway continued at the same The national economy weakened some- 
level as in 1986 and included the North Sea, what and the real GDP increased by only 
the Norwegian Sea, and the Barents Sea off 1%. Falling tax revenues from the North 
the northern Arctic coast. Five wildcat Sea petroleum industry, which continued to 
wells drilled in the Barents Sea produced _ be plagued by declining product prices, and 
only one small gas find. a generally weak onshore economy, includ- | 

The minerals industry was estimated to ing the nonfuel mineral industries, con- 

account for approximately 15% of Norway’s tributed to the malaise. However, the real | 
1987 gross domestic product (GDP). Abreak- value of exported goods increased by 8%, 
down by value of the $12 billion? minerals whereas the value of imported goods stabil- __ 
industry in 1987 is primary fuels, 74%; ized. Although private consumption fell, 
primary-metals, 24%; and industrial miner- inflation increased to 9%. Wages increased | 

: als, 2%. Approximately 90% of the total by 12% and unemployment rose slightly to 
7 products of these industries was exported, 2.1%. Total investment decreased slightly | 

_ mostly to Western Europe. The United but remained high, 27% of the GDP, al- , 
States received about 5% of Norwegian though it dropped by 9% in the offshore 
mineral exports, mainly as crude petrole- petroleum industry. Net foreign debt, al- | 
um, steel, and nickel, in order of. value. ready high, increased to 17% of the GDP. | 
Crude oil accounted for approximately 70% The unadjusted 1987 GDP was $83 billion. 
of the value of mineral fuels production; The Government continued its attempts to | 
natural gas accounted for the balance, ex- hold down inflation by limiting interest 

| cept for a small amount, 0.4%, of mined rates and attempting to contain wage in- 
coal. A breakdown by value of the $2.9 creases. | 
billion metals-mining and -smelting indus- 

PRODUCTION 

| Production of primary aluminum, nickel, Production increases for ammonia and 

and zinc each increased significantly. Ex- nepheline syenite were accompanied by 
pansions in aluminum- and zinc-smelting decreased olivine production. 
capacities had been completed in 1986. De- Production of North Sea crude oil increas- 
creases in iron ore and zinc concentrate’ ed significantly and natural gas production 
production were caused by mine closures. increased somewhat less. Production of oil 
Closures of pig iron furnaces caused reduc-_ refinery products increased in response to 
ed production of pig iron and coke. Produc- domestic demand. 
tion of primary copper decreased. 

Table 1.—Norway: Production of mineral commodities? 

(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986 1987” 

METALS 
Aluminum: 
Primary________________________ 713,014 - 765,088 742,686 725,813 806,092 
Secondary________- 4,558 5,587 6,004 £6,000 ®6,000 

Cadmium, smelter____________________ 117 150 159 154 147 
Cobalt ______________ 879 1,191 1,637 1,574 1,576 
Copper: 

Mine output, Cu content ______________ 22,568 25,042 18,969 21,887 21,984 
Metal, primary plus secondary: 

Smelter.§ = = 25,658 36,821 37,828 35,202 29,701 
Refined__ 22,705 30,323 31,074 30,457 29,386 

See footnotes at end of table.
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Table 1.—Norway: Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986 1987” 

METALS —Continued . 

Iron and steel: 
Ore and concentrate: 

Gross weight _______ thousand tons__ 3,545 3,837 3,497 3,618 3,140 
Fe content _______.__._____-do___~_ 2,307 2,500 2,321 2,377 ©2060 

Metal: 
. Pigiron ~_.-_-___________—~_do____ 565 546 596 560 365 

Ferroalloys: 
Ferrochromium® _____________ 4,000 __ — __ _— 
Ferromanganese ___________~- 283,492 285,169 267,670 195,257 191,992 

- Ferrosilicochromium® _________— 400 — __ __ _- 
Ferrosilicomanganese __________ 194,784 280,953 256,457 223,490 237,277 
Ferrosilicon (75% basis) ___. ___—_ 368,817 437,164 397,776 335,041 336,168 
Other® __________ 4,630 __ __ __ __ 

' Total. J Lee 856,123 1,003,286 921,903 753,788 765,437 
Steel, crude ________.— _ thousand tons__ 895 920 958 836 837 
Semimanufactures, rolled ________do___~_ 561 615 664 687 ©700 

Lead, mine ouput, Pb content _______-___-_- 4,309 3,967 3,597 3,366 3,000 
Magnesium, primary _________-__-_____ 29,844 49,301 54,704 56,864 56,907 
Nickel: 

Mine output, Ni content ____.________- 360 325 425 438 496 
Metal, primary____-_________.__--- 28,619 35,548 37,513 — 38,202 44,565 — 

- Platinum-group metals? ______ troy ounces__ 40,832 44,529 44,079 51,440 ©50,000 
Bilicon metal ___________--_--_~__--- 76,856 89,398 105,552 £100,000 £90,000 
inc: 

Mine output, Zn content ____._._..__-_- 32,356. =: 28,518 27,352 27,508 22,164 
Metal, primary___________-_--_~__- 90,668 94,248 92,762 90,475. 116,468 

INDUSTRIAL MINERALS 

Cement, hydraulic. _______ — thousand tons_— 1,666 1,547 1,343 1,625 1,689 
Feldspar___.—_.-__-__-~_-__-~-~_~--- 57,960 67,820 80,095 87,257 ©90,000 
Gallium® _______.-_-___-~ ~~~ kilograms__ —— ae _- _- 1,000 
Gold®____=_-.__________ troy ounces__ - _- 300 3,000 30,000 
Graphite. ____§________-__ ~~ _=_ 8,063 10,067 2,684 — _— 
Lime, hydrated and quicklime® _ thousand tons_— ~ 180 130 100 100 100 
Mica, flake®__§__.§_§ >. 4,000 4,000 4,000 . 3,000. 3,000 
Nepheline syenite _______—_ ~ thousand tons__ 220 , 226 227 218 242 
Nitrogen: N content of ammonia —__——_—do__—-~ 513 636 458 300 347 
Olivine sand ______.________-__-do____ 1,354 1,772 . 1,989 2,537 1,912 
Pyrite _.___-_____________._-do____ 357 428 395 880 858 
Stone, crushed: 

Dolomite ____.____._______-do____ 422 534 555 °550 °550 
Limestone_._ _ _____________..-do____ 4,303 3,995 3,827 4,000 “4,000 : 
Quartz and quartzite ______.____do____ 582 828 115 “800 “800 

Sulfur: 
. Pyrite, S content_________.__-—do__~_ T9220 203 193 181 ©1380 

Byproduct of: 
Metallurgy __________._~-do____ T eBA 62 60 67 85 
Petroleum ______________-—do__~_ 8 8 10 ©13 “10 

Total _.____________—_do____ 282 273 263 261 ©275 
Talc, soapstone, steatite®___________do____ 100 3118 100 100 100 
Titania: 

Ilmenite concentrate ___________do____ 556 652 736 802 852 
TiOe content _____________.—-~do____ 247 289 327 357 378 

MINERAL FUELS AND RELATED MATERIALS 

Coal, all grades_______.__-~ thousand tons__ ; 502 451 507 437 448 
Coke, all grades --~---~----_~-~~-do__ ~~ 314 337 318 3138 284 

as: 
Manufactured ___— —_ — million cubic feet__ 171 73 _ __ _— 
Natural: 

Gross ________-—~ billion cubic feet__ ©1,000 1,144 1,202 1,119 1,216 
Marketable*___ =. _-._.______do____ 932 964 983 973 1,076 
Marketed>_______________do____ 912 944 898 829 998 

Peat:© 
For agriculture_____—__~— thousand tons__ 30 30 30 30 30 
For fuel __. --_-_§ _-_._ _/____~__-do____ 1 1 1 1 1 

See footnotes at end of table.
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Table 1.—Norway: Production of mineral commodities! —Continued 
| , (Metric tons unless otherwise specified) 

| Commodity 1983 1984 «1985 1986 1987? | 

MINERAL FUELS AND RELATED MATERIALS | —_ 
—Continued 

| Petroleum: . 
Crude®_____ thousand 42-gallon barrels__ 217,900 251,500 ™276,700 —«- 295,700 ~=—ss« 344,000 
Natural gas liquids ____________do____ 15,590 14,730 T16,440 21,720 22,470 

Refinery products: | 
Naphtha________________do____ 4,311 3,429 T3834 3,618 4,419 
Gasoline ___~____________.do____ 10,124 11,849 711,466 10,548 12,248 
Kerosene_ ___________.._do___~_ 4,526 4,687 *5,906 5,549 6,402 
Distillate fuel oil _._.________do____ 25,110 24,767 © 26,811 27,199 33,756 
Residual fuel oil _.__._§..______do____ 5,641 6,693 4,942 5,934 6,973 . Other dol 3,568 3,972 ™3.897 3,380 4,050 
Refinery fuel and losses_______do____ 8,074 3,642 ¥4,277 3,823 3,795 

‘Total _--___-________do____ 56,374 59,089 761,133 60,051 71,643 

“Estimated. Preliminary. ‘Revised. 
1Table includes data available Sept. 15, 1988. . - 
Data represent exports, part of which may be derived from imported materials. . 
SReported figure. | 

. “Gross less gas reinjected and flared. 
5Marketable less gas used as fuel during production for 1983. Reported as total methane sales after 1983. oo . . . 
®Excluding natural gas liquids. The crude oil entry in the 1985 Norway chapter included natural gas liquids content. 

7 a :  JRADE | : - _ 

- Primary mineral products were approx- crude oil. These changes were accompanied 
imately 50% of the value of Norway’s ex- by an 18% increase in the volume of oil 
ported goods in 1987. Of this, about 75% was exports and an 8% increase in the volume 
North Sea crude petroleum and natural gas of gas exports. Primary aluminum was 
and most of the balance was metal products, about 40% of the total value of exported - 
valued at the primary metal stage orearlier metals. | : 
in the production sequence. Essentially all Export of goods to the United States 

| _ of the natural gas and about 85% of crude increased in real value by 15% to a current 
| oil production were exported. Natural gas _ value of about $1.5 billion. Of this, 9% was | 

| made up 32% of the value of the petroleum crude oil, about 27 million barrels. U.S. 
export component, compared with 47% in export of goods to Norway decreased in real | 
1986. The main cause of this decrease wasa value by 18% to a current value of $0.8 

35% drop in the average 1987 price of gas _ billion. , | 
and only a 10% increase in the price of 

Table 2.-Norway: Exports of mineral commodities! 

(Metric tons unless otherwise specified) . 

eee 
Destinations, 1986 

Commodit 1985 1986 ~ Uniteqd 4S.) DD Y United Other (principal) 
eee 

METALS 
Aluminum: , 

Ore and concentrate___________ _— 60 -~ All to Sweden. 
Oxides and hydroxides _________ 915 12,642 _. United Kingdom 10,102; Nether- 

lands 1,506; Sweden 1,002. 
Metal including alloys: 

Scrap __________________ 28,725 31,126 _—_ West Germany 11,613; Sweden 
7,952; Finland 3,984. 

Unwrought___~___________ 643,790 646,539 4,209 West Germany 195,054; United 
Kingdom 119,549; Netherlands 

Semimanufactures _________ 82,445 85,833 5,004 United Kingdom 19,227; Sweden 
10,066; France 8,755. 

See footnote at end of table.
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Table 2.—Norway: Exports of mineral commodities' —Continued 

(Metric tons unless otherwise specified) 
OU nn nn ET 

Destinations, 1986 

Commodity 1985 1986 . 
| United Other (principal) 
Onn 

METALS —Continued . 

Beryllium: Metal including alloys, all 
forms ________----~-~------- 3 __ 

Chromium: Oxides and hydroxides _ _ —_ 5 __ 

Cobalt: Oxides and hydroxides _ _—_ ~~ - -_- ?) __ All to Malaysia. 

Copper: 
e and concentrate __ —_—__--~- 82,851 106,237 _. West Germany 49,602; Finland 

42,491; Sweden 14,144. 

Metal including alloys: 
Scrap ____------------- (8,257 7,316 — West Germany 3,964; Italy 338; 

Sweden 816. 

Unwrought_ _____-_------ 34,308 34,558 509 West Germany 11,190; United 
Kingdom 9,598; Sweden 5,059. 

Semimanufactures _—————-—~~- 3,853 2,640 19 Sweden 841; United Kingdom 
508; West Germany 394. 

Iron and steel: 
. Iron ore and concentrate: 

Excluding roasted pyrite 
thousand tons_— 2,578 2,582 __ West Germany 1,010; United 

. Kingdom 790; France 346. 

Pyrite, roasted_ __ __ ——do_ ——~ 107 8 ?) Denmark 2; Sweden 2; West Ger- 
many 1. 

Metal: 
Scrap ______----------- 9,301 7,704 3 Sweden 2,201; Denmark 1,991; 

West Germany 1,336. 

Pig iron, cast iron, related materi- 
als_____.________-~---- 32,201 22,898 __ United Kingdom 16,105; Sweden 

4,115; Denmark 1,247. 

Ferroalloys: 
Ferromanganese_ _ — — ~~ —— 180,018 162,175 . 5,308 West Germany 24,297; United 

. Kingdom 23,213; Sweden 
. 22,909. 

Unspecified_ ____._~--- 607,846 553,316 49,018 West Germany 153,057; Japan 
78,636; United Kingdom 
64,455. . 

. Steel, primary forms __——_—— ~~ 143,803 41,353 — _. Netherlands 27,175; United 
Kingdom 9,976; Sweden 2,525. 

Semimanufactures: . 

Bars, rods, angles, shapes, sec- 
. 

tions. ___. _§____-_--- 354,015 299,127 49,494 West Germany 61,957; Italy 

Universals, plates, sheets _— 178,210 150,097 11,792 Sweden 35,459; United Kingdom 
: 32,344; Denmark 26,829. 

Hoop and strip ___——---- 18,971 16,350 — Sweden 14,442; Denmark 1,490; 
West Germany 146. 

Rails and accessories — — ~~~ 879 2,223 (*%) West Germany 1,000; United 
Kingdom 498; Netherlands 

Wire _._____-_----+-- 8,683 9,798 1,646 United Kingdom 1,226; West 
Germany 1,172. . 

Tubes, pipes, fittings _———-— 65,641 56,428 5,288 Sweden 27,896; Denmark 5,872. 

Castings and forgings, rough 4,602 3,198 1 Sweden 2,852; Denmark 252; 
United Kingdom 43. 

Lead: 
Ore and concentrate ____—_----—-- 6,686 7,180 __ All from West Germany. 

Oxides _________-_~---~---~- 3 16 _- Malaysia 6; Turkey 6; Denmark 

Metal including alloys: 
Scrap _.__------------- 6,475 7,171 __ Sweden 6,571; West Germany 

234; Netherlands 181. 

Unwrought_ __ . -._-_------ 44 28 _. Sweden 26; Austria 2. 

Semimanufactures ___————_- 1 1 _- All to Gambia. 

Magnesium: Metal including alloys: 
p—_-------------~----- 22 103 __ West Germany 102; Sweden 1. 

Unwrought __— value, thousands_ — $136,476 $146,530 NA NA. 

Semimanufactures_ —————--~-~~- 30 164 98 West Germany 36; Sweden 27. 

Manganese: Ore and concentrate, metal- 
lurgical-grade _____—---~-~-~--- _- 505 _. All toSweden. 

Mercury _____—-—- 76-pound flasks_ 1,653 870 _. Spain 841. 

Molybdenum: Metal including alloys, all 
forms _______-_~---~---~-~---- 1 1. -- NA. 

See footnotes at end of table.
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Table 2.—Norway: Exports of mineral commodities: —Continued 

| (Metric tons unless otherwise specified) | 
ee 

Destinations, 1986 
Commodity 1985 1986 ~ United DD 

Suited Other (principal) 
a_i SSCS 

— METALS —Continued 

Nickel: 
Ore and concentrate___________ 10,843 11,871 -__ Finland 11,848; West Germany 

Metal including alloys: 
Scrap _-__~_-__________ 143 108 65 West Germany 20; United King- 

om 14. 
Unwrought______________ 35,666 37,917 16,821 Netherlands 5,591; West Ger- 

many 3,922. | 
Semimanufactures __________ 17 30 -- Netherlands 11; Finland 7; Den- 

mark 4. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
value, thousands_ _ $11,622 $16,260 $107 West Germany $11,273; Sweden. 

$3,769; United Kingdom $605. 
Silver: . 

Waste and sweepings®_____do____ $1,949 $2,761 ~~ West Germany $2,399; United 
Kingdom $342; Sweden $9. 

Metal including alloys, unwrought . 
and partly wrought ____ _do____ $4,969 $6,141 $15 Sweden $2,734; Denmark $1,016; 

Canada $842. 
Tin: Metal including alloys: , 
Scrap__-~- ~~~ ___ 21 12 _~—  Belgium-Luxembourg 5; Sweden 

3; United Kingdom 3. 
Unwrought ________________ 9 5 ~— Sweden 4; United Kingdom 1. 
Semimanufactures____________ 13 23 ~— West Germany 21; Singapore 1. 

Titanium: Oxides___$_§_§.§_~§.~_§______ 3,245 1,253 _- Sweden 958; Denmark 197; Fin- 
and 21. 

Tungsten: Metal including alloys, all 
forms _~___._______________ - 8 (7) _- Mainly to Sweden. 

Zinc: 
Ore and concentrate___________ 10,959 8,355 __ All to West Germany. 
Oxides _-_-__ ~~ 3,133 3,004 a United Kingdom 1,852; West 

Germany 502; Sweden 261. 
Metals including alloys: 

Scrap ~~~ 308 539 _-- Sweden 251; United Kingdom 
201; West Germany 47. 

Unwrought______________ 78,639 17,235 11,941 Sweden 18,110; West Germany 
16,363; United Kingdom 
14,075. 

Semimanufactures __________ 6,547 6,636 — West Germany 1,138; Nether- 
lands 879; Denmark 651. 

Other: 
Ores and concentrates__________ 641,910 693,265 _- West Germany 250,537; Finland 

164,111; United Kingdom 
96,984. 

Ashes and residues 
value, thousands_ _ $53,521 $38,901 $476 Republic of South Africa $33,382; 

Canada $1,555; Belgium- 
Luxembourg $1,496. 

Base metals including alloys, all forms 1,681 1,859 883 Netherlands 405; Japan 173. 
INDUSTRIAL MINERALS . 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete ~-_-- 70 22 — Iceland 20; Sweden 1. | 
Artifical: Corundum___§________ 10 4 __ West Germany 1; Netherlands 1; 

Sweden 1. 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands_ _ __ $4 _— All to Sweden. 

Grinding and polishing wheels and - 
stones __-___________ 878 690 60 Finland 153; Sweden 148. 

Asbestos, crude________________ _- 1 _— All to Netherlands. 
Barite and witherite_____________ 8,801 10,053 __ Denmark 6,854; United Kingdom 

3,001; Sweden 141. 
Boron materials: Oxides and acids ___ _ 7 _- 
Cement_________________ 35,632 653 NA NA. 
Chalk______~_~ __ 3 __ Algeria 1. 
Clays, crude_______________ 437 103 — Denmark 72; Sweden 14; United 

Kingdom 13. | 
Cryolite and chiolite_____________ 2 2 _- All to Sweden. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $546 $1038 _- Belgium-Luxembourg $45; West 

eaamany $33; Switzerland 

Industrial stones ________do____ — $13 _— All to Finland. 

See footnotes at end of table.
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Table 2.—Norway: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit: 1985 1986 : 
y United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Diatomite and other infusorial earth 
value, thousands_ _ $2 $6 __ All to West Germany. 

Feldspar, fluorspar, related materials — — 316,662 302,847 _~ Netherlands 88,067; United 
Kingdom 63,679; West Ger- 
many 59,370. 

Fertilizer materials: ' . 
Crude, n.e.s __~_.~--__~-~---~- 6 1 _. All to West Germany. 

. Manufactured: 
Ammonia__— value, thousands_ _ $4,619 $1,608 NA NA. 
Nitrogenous ___—_—__do____ $87,194 $81,677 NA NA. 
Potassic_________.~do____ _- $3 _— All to West Germany. 

- Unspecified and mixed_ _do_ — —_ $148,906 $155,247 NA NA. 
Graphite, natural ___.~._._____- 6,161 954 NA NA. 
Gypsum and plaster ____...___-_- 36 29 _. Sweden 17; Denmark 12. 
Lime ___—~_~_~~--~~~ ~~ 822 4,860 _. _ Liberia 3,500; Denmark 1,124; . 

Sweden 201. 
Magnesium compounds __—_______—_ 10,271 8,689 NA NA. 

ca: . 
Crude including splittings and waste _ 1,934 1,422 __ Netherlands 416; West Germany 

' 320; Sweden 140. 
Worked including agglomerated split- 

tings __--______------__~- ro) —() _. NA. . 
Phosphates, crude ___..________-— 51 _- 
Pigments, mineral: Iron oxides and 

ydroxides, processed. __._______ 18 44 19 Thailand 11; Singapore 8. 
Precious and semiprecious stones other 

than diamond: . 
Natural _____— value, thousands_ — $160 $40 __ Denmark $23; Hong Kong $6; 

Belgium-Luxembourg e4. 
Synthetic ____________do____ $44 $4 -— All to Denmark. 

Pyrite, unroasted__.____...._--- 169,308 172,650 — Italy 69,856; West Germany 
. 62,971; Sweden 38,384. 

Salt and brine____ value, thousands_ — $167 $237 _— West Germany $108; Sweden 
$97; Denmark $23. 

Sodium compounds, n.e.s.: Carbonate, 
manufactured _.. 2... _- 11 23 _— United Kingdom 22. 

Stone, sand and gravel: . 
Dimension stone: 

Crude and partly worked | 
thousand tons_ — 212 270 1 Netherlands 119; West Germany 

42; France 29. 
Worked ___________do____ 12 12 (?) Netherlands 9; Sweden L. 

Dolomite, chiefly refractory-grade 
do_ __— 168 168 NA NA. 

Gravel and crushed rock ___do____. 3,490 4,120 192 West Germany 1,629; Nether- 
lands 531; Denmark 465. 

Limestone other than dimension 
do. __— 9 4 _— Mainly to United Kingdom. 

Quartz and quartzite. ______do____ 93 124 — Iceland 111; Denmark 9; United 
Kingdom 2. 

Sand other than metal-bearing 
value, thousands_ _ $386 $376 $25 United Arab Emirates $161; 

West Germany $83; Japan $63. 
Sulfur: 

Elemental: 
Crude including native and by- 
product... 2... _-_- 3,722 2,643 _— United Kingdom 1,812; France 

793; Sweden 34. 
Colloidal, precipated, sublimed _ — 1,317 2,751 _— Sweden 1,869; United Kingdom 

Sulfuric acid___ value, thousands_ — $7,045 $8,283 NA NA. 
Talc, steatite, soapstone, pyrophyllite _ _ 44,435 42,702 _- United Kingdom 10,486; Nether- 

lands 9,124; West Germany 
7,915. 

Other: 
Crude_____________u ie 68 7188 _- Sweden 442; Netherlands 203; 

Denmark 70. 
Slag and dross, not metal-bearing _ — — 6,508 17,698 76 Denmark 12,740; Sweden 4,502; 

Singapore 156. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural — — — — — — — 6 1,565 _~— Sweden 1,384; Iceland 169; 
United Kingdom 9. 

Carbon black ________~___.--- 37 6 _- Sweden 4; Denmark 1; Malaysia 

Coke and semicoke______._______ 122,270 124,984 _. Netherlands 37,266; Sweden 
27,564; Iceland 22,450. 

See footnotes at end of table.
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Table 2.—Norway: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

. , Destinations, 1986 

Commodit, 1985 1986.0 |S 
y | : Buited Other (principal) 

MATERIALS —Continued | . 

Gas, natural: Gaseous* | 
million cubic feet_ _ 898,012 905,923 one West Germany 454,180; United 

, Kingdom 451,743. . 
Feat including briquets and litter __ _ __ 33 385 -— All to United Kingdom. 

etroleum: a 
_ Crude_ thousand 42-gallon barrels__ - 240,790 264,366 13,009 United Kingdom 148,962; . 

. Netherlands 34,781; Sweden 
21,906. . 

Refinery products: = 
Liquefied petroleum gas* . 

do____ 1,636 1,578 174 Denmark 406; Netherlands 325. 
Gasoline __________do____ 5,463 5,302 153 Sweden 2,089; United Kingdom 

1,712; Netherlands 350. 
Mineral jelly and wax __do___— 2 (??) -- Mainly to Sweden. 

_ Kerosene and jet fuel_ __do_ _ _— 1,667 1,634 __ Denmark 526; Netherlands 231; 
. | United Kingdom 228. 

' Distillate fuel oil ____do____ 5,171 5,230 _— Denmark 3,054; West Germany 
1,091; Sweden 310. 

Lubricants _______.—do____ 40 . 47 (7) Sweden 22; Netherlands 17; Den- 
7 . mark 4. 

| Residual fuel oil__ __ __do_ ___ 7,631 6,318 984 France 1,095; West Germany . 

Bitumen and other residues " . , | 
do. ___ 1 24 __ Sweden 23; Spain 1.. 

Bituminous mixtures_ _ — do_ _ __ ?) 4 _- Mainly to United Kingdom. 
Petroleum coke __—.—do___~_ 464 446 _— Netherlands 354; United King- . 

dom 54; Yugoslavia 19. 

NA Not available. . 
1Table prepared by Jozef Plachy. . : 
2Less than 1/2 unit. 
5May include other precious metals. 
“International Energy Agency. 

. Table 3.—Norway: Imports of mineral commodities! | 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodity 1985 1986 : _ 
Rnited Other (principal) 

METALS 
Aluminum: 

Ore and concentrate. ____~._____ 5,590 5,871 _— Greece 5,850; United Kingdom 

Oxides and hydroxides | 
thousand tons... — 1,479 1,496 26 Suriname 469; Australia 451; 

Ireland 201. 
Metal including alloys: 

Scrap _.____._______-- 2,127 3,213 —~— Denmark 2,119; Sweden 514; 
West Germany 362. 

Unwrought_ $$$» 34,679 35,118 24 ~=—~Brazil 10,194; U.S.S.R. 9,002; 
Sweden 3,494. 

Semimanufactures _________ 47,535 54,410 155 West Germany 24,965; Sweden 
1,961 ; Belgium-Luxembourg 

Beryllium: Metal including alloys, all — 
forms __._______ a (?*) (7) Mainly from Sweden. 

Chromium: 
Ore and concentrate___________ 110 520 __ Greece 7 450; Finland 60; Nether- 

ands 10. 
Oxides and hydroxides _________ 87 152 _- West Germany 110; China 20; 

y 10. 
Cobalt: Oxides and hydroxides_______ 9 1 — All from Austria. 
Columbium and tantalum: Metal in- 

cluding alloys, all forms, tantalum _ __ (7) (7) _—- Mainly from Sweden. 

See footnotes at end of table.
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Table 3.—Norway: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

eee A 
SS 

me 

Sources, 1986 

Commodit: 1985 1986 . 
— y | United Other (principal) | 

- METALS —Continued 

Copper: 
. Gre and concentrate___________ 1,972 __ 

Matte and speiss including cement , 
copper ________-_-~---~-~--- 2,488 584 _- Zimbabwe 518; Sweden 46; Fin- 

. - land 21. 

Metal including alloys: . . 

Scrap __.__------------ 526 56 1 Sweden 54; United Kingdom 1. 

Unwrought_________----- 2,717 3,080 (??) West Germany 1,575; United 
. Kingdom 543; Sweden 516. 

. Semimanufactures __ ~~ 28,773 31,352 54 West Germany 8,653; Sweden 
. 8,549; Belgium-Luxembourg 

8,208. 

Iron and steel: 
Iron ore and concentrate excluding . 

Measted pyrite _..---__-_---~ 230,175 17,715 __ _ All from Sweden. 

etal: 
Scrap __-----~--~------- 10,831 6,145 15 Denmark 2,355; Sweden 2,301; 

cS West Germany 1,117. 
Pig iron, cast iron, related materi- 

. als. 8,671 7,432 1 Sweden 2,811; West Germany 
1,112; United Kingdom 1,045. 

Ferroalloys: 
. 

-Ferromanganese_ — — ~~ — — — (?*) -— 

. -Unspecified____..----- | 2,844 2,389 . 55. Sweden 992; West Germany 603; 
- United King gdom 526. _ 

Steel, primary forms — ~~~ ——-- 142,511 131,162 1 Netherlands 53,474; West Ger- 
many 48,216; France 14,494. . 

. Semimanufactures: 
Bars, rods, angles, shapes, sec- . 

tions. ___§______---~— 226,030 276,329 26 Sweden 61,282; West Germany 
57,930; France 34,297. 

Universals, plates, sheets ~— 540,243 517,587 157 Sweden 110,732; West Germany 

. 30.718; Belgium-Luxembourg 

Hoop and strip ____-—--~- 36,515 36,148 4 West Germany 15,273; Sweden 
8,919; Austria 3,098. 

Rails and accessories — — — — — 17,402 17,407 __ Sweden 12,528; West Germany 

. 3,428; United Kingdom 884. 

Wire __________-----— 18,372 20,047 qT Belgium-Luxembourg 8,408; 
Sweden 6,395; France 1,653. 

Tubes, pipes, fittings —__~ _ 192,656 200,530 801 West Germany 48,303; United 
. Kingdom 34,668; France 

Castings and forgings, rough 3,634 5,429 19 Denmark 1,930; Sweden 1,591; 
Finland 693. 

Lead: 
Oxides _________~--------- 412 175 1 West Germany 142; France 17; 

United Kingdom 15. 

Metal including alloys: 
Scrap ____.—----------- 104 _- 

Unwrought__—-__------~-- 13,790 14,231 _— Sweden 11,199; United Kingdom 
2,802; West Germany 117. 

Semimanufactures ___ ~~~ ~~~ 2,593 2,763 (*) Belgium-Luxembourg 1,227; 

, etherlands 919; West Ger- 
many 506. 

Magnesium: Metal including alloys: 99 
p___-------~-~+-------- _- 

Unwrought ____-_----------- 280 360 321 Sweden 26; Switzerland 12. 

Semimanufactures_ —_—_.-_---~-~- 17 64 1 West Germany 33; Sweden 21; 
Netherlands 5. 

Manganese: 
Ore and concentrate, metallurgical- 
grade__________~-------- 703,794 817,544 20,707 Republic of South Africa 332,423; 

Gabon 265,300; France 61,633. 

Oxides _______-_---------- 972 1,290 3 Netherlands 1,059; Belgium- 
Luxembourg 96; United King- 
dom 92. 

Mercury ____—~—-— 76-pound flasks_ — 377 87 -- West Germany 80; Sweden 4; 
rkey 3. 

Molybdenum: Metal including alloys, all 
forms _________-------~---- 1 7 (*) ~— Spain 5. 

See footnotes at end of table.
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Table 3.—Norway: Imports of mineral commodities! —Continued 

. (Metric tons unless otherwise specified) 

. Sources, 1986 
Commodit 1985 1986 : 

y United Other (principal) 

METALS —Continued : 

Nickel: 
Matte andspeiss _.___________ 102,449 101,073 1,308 Canada 68,754; Republic of 

South Africa 29,014. 
Metal including alloys: . 

Scrap ~~~ ~~ ____ 3 12 _. All from United Kingdom. 
- Unwrought.___-_.________ 189 154 33 United Kingdom 51; Canada 32. 
Semimanufactures _________ 250 292 18 West Germany 120; United 

Kingdom 101; Sweden 18. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
value, thousands_ _ $4,980 $6,246 $247 West Germany $1,796; Switzer- 

land $1,485; United Kingdom 
$1,272. 

Silver: - 
| Waste and sweepings®_____do____ $2,283 $4,525 -— Sweden $3,914; Turkey $230; 

Finland $196. 
Metal including alloys, unwrought 

and partly wrought _.____do____ $9,634 $10,063 $9 Sweden $3,042; West Germany . 
. $2,695; United Kingdom 

$2,588. 
Tin: Metal including alloys: 
Scrap___-__~..--~~ ~~ __ —_ 1 _. All from United Kingdom. 
Unwrought _. ~~ 5 5 482 562 _. United Kingdom 303; Nether- 

. . lands 87; Sweden 81. 
Semimanufactures____________ 153 185 (2) West Germany 85; United King- 

| dom 56; Sweden 23. 
Titanium, oxides __§___._________ 1,334 — 1,668 — West Germany 1,371; Nether- 

lands 224; Belgium-Luxem- - 

Tungsten: Metal including alloys, all pourg 90. n: inclu oys, 
forms ___.~~ ~~ ~~~ 2 2 (?) United Kingdom 1. 

Zinc: ; 
Ore and concentrate__-._______ 104,461 110,468 _— Sweden 69,036; Canada 24,725; 

Ireland 11,768. 
Oxides _.-_-___~~2_ 2,296 2,503 _- Bast Germany 1,914; West Ger- 

many 346; Sweden 167. 
Metal including alloys: 

Scrap __. ~~~ ___ 5,551 5,900 -~- Denmark 2,648; Finland 1,612; 
- Sweden 1,529. . 

Unwrought. $$ _-§__._§______ 819 377 __ Finland 115; Sweden 99; Nether- 
an . 

Semimanufactures __ _______ 900 1,012 (?) France 295; West Germany 282; 
Netherlands 238. 

Other: 
Ores and concentrates__________ 276 3,926 — Sweden 3,828; Finland 24; 

Australia 22. . 
Ashes. and residues__ $$ _-__§____ 255,911 266,610 116 West Germany 197,197; West 

Germany 50,002; Sweden 

Base metals including alloys, all forms 2,289 1,835 331 Belgium-Luxembourg 501; 
Netherlands 211; Republic of 
South Africa 200. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural, corundum, emery, pumice, 

ete _-- LLL 10,807 12,420 53 Iceland 10,924; Greece 850; West 
Germany 278. 

Artificial: Corundum —~_________ 999 610 (7) West Germany 447; Austria 77; 
France 44. 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands_ _ $7 $11 $10 NA. 
Grinding and polishing wheels and 

stones __-______________ 1,044 1,046 7 West Germany 300; Austria 247; 
Sweden 169. 

Asbestos, crude. -_§_§_§________ 1 1 _— All from West Germany. 
Barite and witherite_____________ 124,048 116,489 -- Morocco 96,489; Ireland 17,000; 

Spain 2,008. 
Boron materials: 

Crude natural borates__________ 16 25 25 
Oxides and acids _____________ 266 388 NA _ NA. 

Cement_________~____________ 243,326 559,886 49 Sweden 230,681; Ireland 105,280; 
Poland 79,351. 

Chalk____________ 8,352 8,044 12. Denmark 4,380; Sweden 2,648; 
France 686. 

See footnotes at end of table.
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Table 3.—Norway: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit; 1985 1986 : 
my United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Clays, crude___________--_--.- 144,932 144,327 6,888 United Kingdom 86,538; Greece 
oo , 17,269; Czechoslovakia 7,236. 

Cryolite and chiolite_......__.____ 4,002 4,848 204 Denmark 2,792; Greenland 
. 1,500; Netherlands 214. 

Diamond: ° ~ 
Gem, not set or strung 

value, thousands_ _ $2,008 $3,545 $69 Belgium [Luxembourg $2,187; 
United Kingdom $651; Swit- 

. zerland $240. _ 
Industrial stones _ _______do____ $28 $280 $3 Belgium-Luxembourg $265; — 

a Netherlands $9. 
Diatomite and other infusorial earth _ _ _ 2,177 1,986 113 Iceland 1,076; Denmark 347; 

United Kingdom 132. 
Feldspar, fluorspar, related materials __ 47,320 47,209 _— Morocco 18,858; Spain 18,531; 

oe East Germany 4,752. 
. Fertilizer materials: 

Crude, n.e.s __ - -- ~§ 38 1 _— All from West Germany. 
Manufactured: 

Ammonia... 114,816 231,409 16,609 U.S.S.R. 70,877; Trinidad and To- 
bago 58,452; Netherlands 
35,995. . 

Nitrogenous ___—_.__..___ 4,126 12,085 (*) Netherlands 9,847; Sweden 
1,757; Austria 209. 

Phosphatic ~~~ ___ 2,838 2,568 _— Sweden 2,404; Netherlands 148; 
Belgium Luxembourg 10. 

Potassic_ ~~... __ _ 343,693 317,670 18 West Germany 76,345; Spain 
60,665; France 55,029. 

Unspecified and mixed. _ _ _ _ _ — 39,208 43,961 7 Belgium-Luxembourg 25,451; 
West Germany 11,736; Sweden 

Graphite, natural ______.~______ 495 8,211 — Sweden 4,823; United Kingdom 
- 2,964; West Germany 342. 

Gypsum and plaster __-___________ 209,567 211,318 __ Spain 116,474; France 43,298; 
East Germany 28,552. 

Lime _____~_ 41,071 33,750 ?) Denmark 25,073; Sweden 7,494; 
United Kingdom 638. 

Magnesium compounds ___ __§______ 1,947 6,911 2 China 3,108; Austria 2,007; 
North Korea 551. 

Mica: 
Crude including splittings and waste _ 4,044 1,284 57 India 1,087; Netherlands 102. 
Worked including agglomerated split- 

tings ~~ 5 5 5 63 63 (?) Switzerland 37; United Kingdom 
11; Belgium-Luxembourg 8. 

Nitrates, crude ______~ 22 83 156 _- All from West Germany. 
Phosphates, crude ___ ~~ ~§_.______ 452,112 445,807 25,584 Sweden 165,253; Togo 90,088; 

Morocco 81,487. 
Pigments, mineral: Iron oxides and hy- 

droxides, processed ____________ 2,726 2,450 _— West Germany 2,291; Spain 105; 
Netherlands 41. 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands_ _ $2,870 $431 $14 West Germany $135; United 

Kingdom $81; Belgium- 
Luxembourg $38. 

Synthetic ____________do____ $270 $36 $4 Switzerland $10; West Germany 
$7; United Kingdom $5. 

Pyrite, unroasted______.________ —_ 3,948 _— All from Finland. 
Salt and brine. —______.._~_______ 561,314 555,603 4 Netherlands 336,363; United 

Kingdom 59,766; Spain 55,488. 
Sodium compounds, n.e.s.: Carbonate, 

manufactured _______________ 49,982 48,869 -— Poland 15,454; Netherlands 
14,440; West Germany 12,686. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _____ 9,726 10,149 3 Sweden 4.168; Italy 2,098; Fin- 
and 1,175. 

Worked _________._____- 17,738 23,544 a) Portugal £3,540; Sweden 5,887; 
y 1,009. 

Dolomite, chiefly refractory-grade __ 11,342 8,211 — Sweden 4,823; United Kingdom 
2,964; West Germany 342. 

Gravel and crushed rock ____—__— 109,711 63,225 11 Sweden 61,383; Italy 716; Den- 
mar . 

Limestone other than dimension _ __ 244,954 216,133 _— United Kingdom 189,256; Den- 
mark 14,160; France 7,607. 

See footnotes at end of table.
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Table 3.—Norway: Imports of mineral commodities‘ —Continued | 
(Metric tons unless otherwise specified) 

Sources, 1986 
Commodit 1985 1986 - : " 

y | United Other (principal) 

INDUSTRIAL MINERALS —Continued a 

Stone, sand and gravel —Continued 

Quartz and quartzite___________ 655,831 589,369 (?*) Sweden 329,665; Spain 244,732; 
Canada 11,869. 

Sand other than metal-bearing ____ 242,166 209,636 398 Belgium-Luxembourg 129,601; 
Sweden 54,218; United King- 
dom 4,045. - 

Sulfur: . 
Elemental: . 

Crudeincluding native andby- 
product_____.-_---.-__ 4,117 6,138 _-— Sweden 5,697; West Germany 

: 380; Belgium-Luxembourg 60. 
Colloidal, precipitated, sublimed _ 61 11 —- West Germany 10; United King- 

om 1. 
Sulfuric acid. _~_ ~~ 22 120 1,937 (?) France 1731; Denmark 103; Swe- 

. en 49, 
Talc, steatite, soapstone, pyrophyllite __ 8,046 6,302 30 Finland 2,061; China 236; Aus- 

tria 221. 
Other: 

Crude_—_-_____~_~~_~_____ 85,086 71,084 (7) West Germany 46,172; East Ger- 
many 10,903; Sweden 7,277. 

Slag and dross, not metal-bearing _ _ _ 160,363 - 164,431 -— Denmark 131,638; Sweden . 
21,362; Netherlands 9,022. — 

MINERAL FUELS AND RELATED 
a MATERIALS 

Asphalt and bitumen, natural _______ 234 58 58 
Carbon black ___ ~~ ~~~ ~~ 5,532 5,857 64 Sweden 3,134; Netherlands 

1,115; United Kingdom 983. 

Anthracite and bituminous_ — _ __—_— 913,054 769,563 232,923 Australia 88,715; West Germany 

Briquets of anthracite and bituminous 
coal. Le 730 2 =——s«sé«é="000 -- Belgium-Luxembourg 1,050; 

. Netherlands 950. 
Lignite including briquets _..___ 3,639 11 _— All from West Germany. 

Coke and semicoke______.._____ 700,176 600,709 23,150 United Kingdom 297,352; France 
75,705; East Germany 54,621. 

Peat including briquets and litter ___ _ _ 17,949 20,710 _— Sweden 18,667; West Germany 
: 1,355; Finland 577. 

Petroleum: 
Crude_ thousand 42-gallon barrels_ _ 11,000 14,794 -- United Kingdom 11,061; Saudi 

Arabia 1,945; U.S.S.R. 1,457. 
Refinery products: 

Liquefied petroleum gas‘ . 
do____ 1,612 2,726 __ United Kingdom 2,459; U.S.S.R. 

Gasoline __________do____ 4,820 6,678 27 Sweden 2,742; Netherlands 
. 1,927; United Kingdom 701. . 

Mineral jelly and wax __do___— 17 73 (2) West Germany 50; China 9; 
United Kingdom 9. 

Kerosene and jet fuel_ _ _do_ _ _— 1,031 2,345 26 United Kingdom 810; Nether- 
lands 502; Libya 356. 

Distillate fuel oil ____—do____ 6,037 8,600 109 East Germany 2,218; Sweden 
1,971; United Kingdom 1,205. 

Lubricants _________do___~_ 146 683 10 Sweden 303; United Kingdom 
202; Belgium-Luxembourg 58. 

Residual fuel oil. ____ _ __do____ 4,816 5,356 -- _ East Germany 1,661; U.S.S.R. 
1,382; Sweden 1,362. 

Bitumen and other residues 
do_ ___ 1,197 1,323 (7) Sweden 853; Netherlands 280; 

Belgium-Luxembourg 82. 
Bituminous mixtures_ _—do__ _— 111 132 1 Sweden 101; Netherlands 24; 

Denmark 2. 
Petroleum coke ______do____ 2,100 2,007 1,647 United Kingdom 192; Nether- 

lands 115. 

NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 
3May include other precious metals. . 
“International Energy Agency.
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| COMMODITY REVIEW . 

METALS Borregard’s shares to Outokumpu by year-. 

Aluminum.—Hydro Aluminium A/S, the on dee cage bein eine Borregard 

largest producer of primary aluminum in - Ferroalloys.—The Norwegian ferroalloy 
Western Europe, increased its share in Sor- industry maintained its production level 
Norge Aluminium A/S (Soral) to 50% by and West European market position despite 
purchasing shares from the other owner, world market low prices and increased pro- 
Swiss Aluminium Ltd. (Alusuisse). Soral duction from developing countries, particu- 
operated a 66,000-ton-per-year primary alu- larly Brazil. Ferroalloy price recoveries dur- 
minum plant at Husnes in Norway. Hydro’s ing the second half came too late to prevent 
total annual primary aluminum capacity in industry from suffering a significant finan- 
Norway was 620,000 tons. A little over cial loss during 1987. Dumping was alleged 
600,000 tons was produced in 1987, a 10% of producers other than Norway of ferrosili- 
increase. The company was 70%-owned by con into the European Economic Communi- 
Norsk Hydro A/S, which had an option to ty (EEC) market at prices 10% below those 
buy the Government’s 30% share. Hoyan- prevailing. | | 

ger Verk, the smallest of Hydro’s four ‘Manganese ore was excluded for at least 
100%-owned aluminum smelters, operated 2 years from sanctions legislated by the 
at a loss, but the other three were profit- Norwegian Government effective July 20 

able. . against trade with the Republic of South 
Mosal Aluminium A/S, 55%-owned by Africa. Approximately 40% of ferroalloy 

Elkem A/S and 45%-owned by the Alumi- industry needs for this ore had been sup- 
num Co. of America, produced 164,000 tons plied by this source, mostly for use at | 
of primary aluminum at its two Norwegian the Porsgrunn and Sauda ferromanganese 
smelters. The Lista smelter, one of the two, smelters. About one-third of manganese ore 
produced a record high 80,000 tons. imports was from Gabon, where the Norwe- 
Copper.—The Lokken Gruber A/S cop-_ gian ferroalloy industry owned part of the 

per-zinc mine southwest of Trondheim was manganese-mining industry. 
closed at midyear because of reserves deple- Gallium.—Elkem began preliminary op- 

tion after having been operational for more eration of Norway’s first gallium metal 
than 3 centuries. The mine, jointly owned recovery plant. The $2 million plant, with a 
by Orkla-Borregard A/S and Finland’s Ou-_ capacity of 5,000 kilograms per year, was . 
tokumpu Oy, was one of Norway’s four constructed on the site of Elkem’s Breman- 
largest copper mines that together had _ ger ferrosilicon smelter. Nearly all of the 
produced about 90% of Norway’s copper 99.99%-pure metal was scheduled for export 

concentrate. A fifth mine, Outokumpu’s primarily for manufacture of gallium arse- 
Bidjovagge Gruber A/S, had been reopened nide for use in semiconductors. 
in 1985 after having been idle for 10 years. Gold.—Significant quantities of gold were 
It was meant to supply concentrate to found by Outokumpu in its recently reopen- 
Outokumpu’s Harjavalta smelter in Fin- ed Biddjovagge copper mine in northern 
land. Production from this mine reached Norway. Subsequently, only those seams 
3,200 tons of copper in concentrate during were mined that were rich in gold, 1 to 4 
1987. One lead-zinc mine and an iron mine grams per ton, as well as rich in copper, 1% 
each produced minor amounts of byproduct to 2%. Concentration of the ore produced 
copper concentrate. A/S Sydvaranger clos- about 30,000 troy ounces of gold and 3,200 
ed its small A/S Killingdal Grubeselskab tons of copper during 1987. The concentrate 
copper-zinc mine and flotation plant at was shipped by truck and rail to Outokum- 
Trondheim early in the year. pu’s Harjavalta smelter in Finland. The 

In May, Orkla-Borregard and Outokumpu former byproduct gold had become signifi- 
formed a joint venture, Norsulfid A/S, cantly more valuable than the copper in the 
which owned and operated Folldal Verk Biddjovagge Mine. Reserves were sufficient 
A/S and 51% of Grong Gruber A/S, two of for only 1 or 2 years of operation. No 
the three largest remaining copper mines. significant amounts of gold had been mined 
Both produced byproduct zinc concentrate. in Norway during the previous few decades. 
Folldal Verk was also a major producer of Iron Ore.—State-owned A/S Sydvaranger 
pyrite. It was intended to transfer Orkla- ceased mining its Tverrdalen deposit be-
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cause the deposit contained the leanest ores markets in the Nordic area, the EEC and 
and had the highest production costs of any the United States. The offshore oil market 
of its iron mines. The company continued to for steel was down although the market for 
operate at a loss, requiring an annual reinforcing steel bars remained steady. Pro- 
Government subsidy of about $30 million. ductivity was up on a ton-per-wage-krona 
Three iron ore deposits were being mined at basis. However, a consulting firm was con- 
yearend. These were Bjornevatn North, tracted to present rationalization options to 
Bjornevatn East, and Jerntoppen, which enable the company to return to a position 
was opened in 1987. Total production ofiron of profit. Construction was completed of a 
ore concentrate by Sydvaranger decreased pilot plant for development of a new steel- 
by 20% to 1.45 million tons. Nearly 50% of making (direct reduction) process in part- 
the concentrate came from Bjornevatn nership with Elkem. 
North. The concentrate was pelletized, and = Lead.—A/S Bleikvassli Gruber’s zinc- 
more than 95% of the high-silica (acid) lead mine remained the only lead concen- © 
pellets was shipped overseas, primarily to trate. producer in Norway after closure at 
the United Kingdom, 74%, and to the Fed- midyear of the Bergverkselskapet Nord- 
eral Republic of Germany, 25%. | Norge A/S zinc mine, which had produced 

| State-owned Norsk Jernverk A/S, the minor amounts of byproduct lead. Both 
other large iron ore producer, decreased its companies were subsidiaries of Sydvaran- . 
production rate in August by 35% to 1.0 ger. — | ‘ 
million tons of iron ore per year because of | Magnesium.—Construction of Norsk Hy- 
low product prices. Employees in the Min- dro’s 60,000-ton-per-year magnesium plant 
ing Division in the Mo i Rana area were in Bécancour, Quebec, Canada, began in the 
reduced by 20% to 325. Total concentrate spring. Startup was still scheduled for 
production decreased by 10% to 1.29 million spring 1989 and full capacity was expected 
tons. Of this, 41% was consumed by the to be reached by 1990 or 1991. The major 
company in its production of pig iron, com- end user .was expected to be the U.S. auto- 
pared with 61% in 1986. The balance was . motive industry, but a substantial portion 
exported. An underwater landslide in Feb- was targeted for the overseas market, par- | 
ruary closed the company’s new shipping ticularly Japan. : 
terminal on the west coast, requiring alter- Nickel.—A major expansion at Falcon- 
native shipping arrangements. Norsk bridge Nikkelverk’s A/S refinery at Kris- 
Jernverk, Norway’s only primary steel pro- tiansand was completed during the year. 
ducer, received no Government subsidies Capacity was increased by 33% in order to 
during 1987, although it operated at a loss. process annually 54,400 tons of nickel matte 
Continuance of the company’s mining activ- delivered under a long-term contract with 
ity, which was only about 10% of the BCL Ltd. of Botswana. Production of 
company’s total activity, remained in doubt electrolytic nickel during 1987 increased by 
as talks with the Government continued 17% to a record high despite a 1-month 
regarding its mining future. | scheduled production shutdown caused by 

Iron and Steel.—Norsk Jernverk closed low prices anda world oversupply. | 
two of its six pig iron furnaces at its Mo i Scandium.—Elkem, along with Mitsu- 
Rana complex, thereby reducing Norway’s_ bishi Corp. of Japan, assumed controlling 
iron production capacity by one-third. The interest in A/S Megon, a producer of yttri- 
company’s two LD steel oxygen converters um oxide for use in laser crystals and other 
at the complex then used more scrap iron “high-tech” applications at a plant near 
feed to compensate for the lost pig iron. A Oslo. Megon was engaged in the develop- 
newly commissioned steel arc furnace atthe ment of technologies for extracting and 
complex reached full capacity by yearend. purifying rare-earth oxides including scan- 
Approximately 80% of the company’s crude dium oxide, a valuable material used in 
steel was made at Moi Rana and about 80% superconductors, collimators for neutron 
of that was used as feedstock for its rolling lenses, high-powered lights, and semicon- 
mills. The remainder of the crude steel was ductors. A pilot plant was reported to have 
made in an arc furnace at the Nydalen become operational during 1987 producing 
works at Oslo. About 60% of Norsk Jern- 99.999%-purity scandium oxide. Eventual 
verk’s rolling capacity was at Mo i Rana, capacity of the plant was to be 10 kilograms 
25% was at Nydalen, and the remainder per year. Elkem was exploring in Norway 
was at a tinplate plant at Bergen. The for scandium-bearing deposits. 
company concentrated during the year on Folldal Verk A/S acquired mining rights
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to a large, unique rock deposit in the mine with zinc byproduct remained with a 

Kautokeno greenstone belt in Finnmark in combined annual capacity of a little under 

Arctic Norway. It contained mostly albite, 20,000 tons of zinc in concentrate. 

but also the rare titanium mineral davidite, Norzink A/S produced 29% more zinc 

which contained inclusions of thortveitite, metal, all at its Eitrheim smelter, although 

which in turn contained scandium. Further production was 7% below the targeted out- 

evaluation of the deposit, estimated to con- put because of startup problems in the new 

tain up to 5,000 kilograms of scandium, was__cellhouse as well as foundry difficulties. The 

underway. The deposit had been first dis- smelter complex operated at a loss because 

covered in 1983 by the Norwegian Geologi- of high production costs and low product 
cal Survey using airborne geophysical prices, which began to increase during the : 

methods. final quarter. 

Vesteralen Mining Industries, a new ven- 
ture company, announced plans to mine a INDUSTRIAL MINERALS 
scandium-bearing titaniferous magnetite ut , ole __ 
deposit in the Vesteralen region of Arctic te rer lon fertilizer. oon onatream 

_ Norway. Plant construction was to begin in at Porsgrunn during the year. Some tempo- 
mid-1988 with production startup in mid- rary stoppages were incurred subsequently 

1989. The deposit appeared to be much py operational failures. A new calcium ni- 
larger than the more northerly Finnmark ate plant also came on-stream at Pors- 

deposit. Prefeasibility studies were in prog- grunn. | | | 
ress and financing through sale of stock Norsk Hydro, the world’s largest fertiliz- 

and/or mining partners was being sought. = or producer, purchased the remaining 20% 
Silicon.—Oversupply of silicon in the of Cie. Francaise de l’Azote et Produits 

world market, caused mainly by increased (Chimiques S.A. (COFAZ), France's largest 
production capacity in Brazil and the emer- fertilizer producer, near yearend, thereby 
gence into the world market of inexpensive acquiring full ownership of the firm. The 

low grades from China, caused Tinfoss ¢ompany continued to invest in new facili- 

Jernverk A/S to close permanently its only ties, some of which came on-stream during 
silicon plant, at Notodden, at the beginning 1987, and it closed outdated units at its 

of the year. This oversupply also caused plants in Western Europe. Ammonia capac- 

Elkem to close one-half of its 33,000-ton-per- ity was fully utilized and urea capacity less 
year Meraker plant in the fall and to reduce go, Fertilizer prices did not rise sufficiently, 
staff accordingly. Norway’s major markets, after their sharp fall in 1986, to ensure 
Western Europe and Japan, were very de- adequate profitability for the Agricultural 
pressed during the first half of the year. Group during 1987, but earnings were im- 
They did not fully recover during the second proved. 

| half despite increases in aluminum produc- Graphite —A/S Skaland Grafitverk was 
tion, the major end use of silicon. Specialty purchased by its West German competitor 

grades for the electronics industry were Graphitverk Kropfmuhl AG. A new 10,000- 

produced at Elkem’s Bremanger plant, ton-per-year graphite-flake concentrator 

mainly for Japan. Total Norwegian annual was under construction and was expected to 
capacity at yearend was about 100,000 tons. be completed by early 1989. A 2-year explo- 

Operating problems halted production at ration program, since the 1985 concentrator 
some plants for short periods. Elkem’s fire, had revealed reserves in quantity suffi- 
United States and Canadian silicon oper- cient for 25 years of operation. 

ations stepped up in response to increased Mica.—Flake mica continued to be pro- 
aluminum production in North America. duced by Norfloat A/S at Glamsland near 
The North America silicon plants had been Lillesand as a byproduct of feldspar and 

rationalized extensively over the previous quartz production through beneficiation of 
few years. quarried pegmatite. 
Zinc.—One zinc mine, Sydvaranger’s Quartz.—Technical startup problems pre- 

Bergverkselskapet Nord-Norge, and the vented Minnor K/S, owned equally by El- 

Lokken Gruber Mine with copper and zinc kem and A/S Aker-Norcem, from putting 

coproducts closed as scheduled at midyear. its production plant for high-purity quartz 

The closings lowered Norway’s zinc-mining on-stream as scheduled. Market introduc- 

capacity by about 7,000 tons per year of zinc tion was delayed because the required high 

in concentrate and decreased 1987 produc- purity of product was not achieved despite 

tion by 19%. Two zinc mines and a copper intensive efforts.
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Titania.—Problems in the operation of Proven reserves of natural gas in fields 
new equipment in the TiO.slag plant at either producing or approved for develop- 
Tyssedal prevented attainment of more ment was sufficient for about 35 years at 
than 20% production capacity and createda the 1987 gross output rate. An additional 45 — 

| debt of $90 million after 1 year of operation. years of resources was available in the _ | 
Failure to procure even short-term funding North Sea and in the Haltenbanken and 
caused the Government-owned company’s Troms-Finnmark areas of the more norther- 
board to close the plant in late November. ly Norwegian Sea. | 
Financial support was still being sought at The Frigg area consisted of the large 
yearend for continuance of plant operation. Frigg Gasfield, which was jointly owned by 

Norway and the United Kingdom, and two 
MINERAL FUELS smaller operating fields, North East Frigg 

Coal.—Government-owned Store Norsk 224 Odin. Gas from all three fields was 
Spitsbergen Kulkompani A/S continued Processed and metered at the Frigg plat- 
mining subbituminous coal with Govern- rm complex and then piped to St. Fergus 
ment subsidies on Spitsbergen, the largest 1 Scotland. East Frigg, another field within | 
island in the Svalbard archipelago above the area, scheduled to go on-stream in 1988, 

the Arctic Circle, as it had for 70 years, WS also to feed into the Frigg Complex. Elf 
Recent annual production had been 400,000 Aquitaine Norge A/S was the operator of 
to 500,000 tons. Two longwall mines were 4! of the Frigg area fields. New reserve 
operating in permafrost at Longyearbyen, estimates made in 1987 indicated that gas 

and a third mine, a room-and-pillar oper- i” the Frigg area would be exhausted by 
ation, continued to be developed in Svea 40 yearend 1990, about 5 years sooner than 
miles southeast of Longyearbyen. Produc- previously expected, thereby reducing N or- 

| tivity at Longyearbyen had increased by W8Y ; output and the United Kingdom’s 
50% since 1982 to 7 tons per worker-shift. SUPP1Y- . 
Reserves, mostly at Svea, were approxi- Development of the Den N orske State 
mately 27 million tons. About 100,000 tons Oljeselskap A/S (Statoil) Tommelitin Gas- 
per year was exported to the Federal Repub- field began in 1987 and production was 
lic of Germany for use in powerplants Scheduled to begin in October 1988. The gas | 
especially equipped to handle Spitsbergen Was to be piped to the Edda Field within the 
coal. About 200,000 tons per year went to Ekofisk area. The intention was to inject 
the state-owned coking plant in Moi Rana, this gas into the Ekofisk Field until 1991, 

_ and the remainder was consumed in the fter which it was to be piped to Karsto on 
Norwegian ferroalloy and cement indus- the mainland for use in a to-be-constructed 
tries. , gas-fired electrical power station. . 

Several years of exploration by a private Engineering design of the platforms for 
Finnish-Norwegian consortium had reveal- the very large gasfields, Sleipner and Troll, 
ed the existence of about 300 million tons of began in 1987, mostly by Aker Engineering 
coal at Gipsdalen north of Longyearbyen. A/S. Troll was to have the largest platform 
The consortium estimated that higher coal in the North Sea. A/S Norske Shell was | 
prices and an annual output of at least 1 allowed by the Government to be Troll’s 
million tons would be required in order to operator until production was to begin in 
make a mining venture at Gipsdalen viable. 1996, after which Statoil would become the 

Natural Gas.—Approximately 43% of operator. Statoil was already the operator 
Norway's natural gas sales were from gas- of Sleipner, which was scheduled to begin 
fields in Norway’s portion of the Frigg area production in 1993. After having decided to 
of the North Sea. The other sources were transport most of its Sleipner-Troll gas to 
gas coproduct with oil from the Ekofisk Western Europe via Zeepipe through Bel- 
area, 27%; the Heimdal Gasfield, 14%; by- gium, Statoil was considering, as an alter- 
product gas from Norway’s portion of the native, use of the Netherlands North Sea 
Statfjord Oilfield, 12%; and byproduct gas _gas-transmission system. Statoil anticipated 
from the Valhall Oilfield and the new Ula future lower gas production by the Nether- 
Oilfield, most of the remainder. About 40% lands because of its depleting North Sea 
of gas production from the Statfjord Field reserves. 
continued to be reinjected to improve oil One gasfield in the North Sea, 30/6 Gam- 
recovery. Natural gas sales, all exported, ma North, was declared to be commercial 
increased significantly in 1987 to meet ex- by its operator. The gas was to be used for 
port commitments, and output increased injection into the Oseberg North Oilfield, 
from Ekofisk, Heimdal, and Statfjord. which was under development. Estimated
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gas reserves in Gamma North were 260 ing world oil prices from dropping. This 

| billion cubic feet. : | policy was not welcomed by the field opera- 

Significant quantities of gas were found _ tors, particularly at the partially United 

in the Hammerfest Basin in the Troms I Kingdom-owned Statfjord Field. The Gov- 

sector of the Arctic offshore Tromsoflaket ernment modified its across-the-board- 

area north of Troms. ; reduction position for the last quarter of 

Petroleum.—Norwegian production of 1987, allowing Gullfaks to assume Stat- 

crude petroleum, all from the North Sea, fjord’s 8% cut during that period. 

increased for the sixth consecutive year. Proven reserves of crude petroleum in 

Statoil’s large Statfjord Field, which was fields either producing or approved for de- 
shared with the United Kingdom, continued velopment decreased for the first time but 

to be the largest producer. The Norwegian Were sufficient for 17 years of production at 

portion of its output accounted for 60% of the 1987 output rate.’ Four fields provided 

Norway’s crude production in 1987. The 83% of this reserve. These were Oseberg, 

Ekofisk area, operated by Phillips Petrole- Statfjord, Gullfaks, and Ekofisk, in order of 
um Co. Norway A/S, produced 18% of reserve volume. Oseberg, which was under 

Norway’s crude from seven fields—Ekofisk, development, was estimated to contain 257% | 
, Eldfisk, Albuskjell, West Ekofisk, Cod, of N orway § proven reserves. Other esti- 

Edda, and Tor, in approximate order of size. mated crude oil resources m the North Sea 

The decks on five of the platforms in the were sufficient for an additional IY ears of 

: central Ekofisk complex were raised simul- production. The Smorre Fie Id contained 

taneously in August by 20 feet. This signifi- bout 20% of this oil. Similar estimated 
. . , resources in Haltenbanken in the Norwe- 

cant engincering ee ee of the sary gian Sea were sufficient for an additional 5 

| would have submerged critical operations. years production. ate eran i ie 

Production of crude from the field during p,,ugen Field he arly one-quarter 

1987 decreased as predicted b y the 1-month Two North Sea oilfields received develop- 

CeO Future production a Ekofisk ment approval from the Government in 

cfowater and nitrogen “About 8% of the June 1081, The Veslefrikk Tiel to be rer 
natural gas coproduct was reinjected during stream in September 1989. A floating pro- 

1987, less than during the previous year. duction platform was to be connected to a 
The remainder or nd scruee han ve fixed wellhead platform. The oil was to be 

3 . ; ty 705 piped to the Oseberg platform and by- 
Gullfaks Field, 7%; the Valhall Field, 6%; roduct gas was to be landed in Norwa 

and the Murchison Field, 1%. Oil produc- through “the Statpipe system. The Gyda 
tion from the new Ula and Gullfaks Fields — Field, to be operated by BP, was scheduled 

accounted for most of the increased produc- to go on-stream in September 1990 with 

tion in 1987 . Gullfak s platform B,a drilling water injection. The oil was to be piped to 

and water-injection unit, was placed in the fkofisk via the Ula Field. The coproduct 

ele eRe ahead of echodule, Platforms C, S25,\%as 0 Be carried in a enore Total 
, . ¢ ? ectly ofisk and use ere. To 

the second Gullfaks production unit, was annual crude output from these two devel- 

expected to be constructed by early 1988 0n oping fields, which are about equal in size, 
schedule with planned startup in 1989. Plat- was expected to equal 14% of 1987 produc- 

form A began producing in late December tion. Proven reserves were sufficient for 

1986. about 1 decade of operation. Estimated de- 
a noone rom ae ae of Norwenion cua velopment costs for the two fields totaled $2 

oll and natur. as nad pe 1n an lion. 

equaled 19% of GNP. This dropped to 11% Development of the southern portion of 
in nee and partially recovered to 12% re Statoil’s large Oseberg Field continued. 

illion) in . To investment in Construction of platforms A and B con- 
petroleum production and pipeline systems, tinued on schedule in conformity with the 

excluding exploration, was $4 billion. April 1989 startup date. Water injection 

The Norwegian Government reduced was to be supplemented by injection of gas 

Norway’s production of crude by 8% below from the Troll Field beginning in 1992. 

capacity, on a daily basis, during 1987. This Total oil production expectancy was 15 

step came in response to OPEC’s call for years. The crude was to be delivered to a 

production restraints as an aid in prevent- new storage and loading platform at Sture
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about 40 miles north of Bergen through a_ mid-Norway, including the Haltenbanken 
68-mile pipeline constructed in 1987 as the area, and 5 were in the Barents Sea. One 
first oil pipeline from the North Sea to U.S. operator, Mobil Development Norway 
mainland Norway. Total annual output was A/S, made a significant gas-condensate dis- | 
expected to equal 25% of 1987 crude oil covery. Nine other wells tested positive. Of 
production. Gas production was scheduled these, the most promising finds were oil 
to begin after oil production was termi- near the Frigg and Heimdal Fields by Elf | 
nated. It was expected that most of the Aquitaine and oil near Statfjord and 
injected gas then would be recovered. Gullfaks by Saga. All five wells drilled in 

Development plans for five new oilfields the Barents Sea were dry except for a small 
were submitted for Government approval gas find. This represented the first explor- 
during the year by their operators. These tory drilling in the Barents Sea. Some 
were, in order of estimated oil reserves, the limited onland exploratory activity on 
Snorre Field near Statfjord, operated by Svalbard gave no significant findings. 
Saga Petroleum A/S; the Heidrun Field, In May, 18 exploratory licenses were 
with natural gas coproduct, in the Halten- granted—7 in the Barents Sea, 4 in Halten- 
banken area of the Norwegian Sea north of pbanken, 1 in the North Sea, and 1 in More 
Trondheim, operated by Norske Conoco South. Six USS. oil companies participated 
A/S; the Draugen Field in the Halten- as part owners of these licenses, and two, 
banken area, operated by Norske Shell; the Conoco and Mobil, were operators. | 
Oseberg North Field, operated by Norsk The 12th exploratory round was an- / 
Hydro; and the Brage Field near Oseberg, ‘nounced in August, and the applications 
operated by Norsk Hydro. Total estimated deadline was February 19, 1988. All of the 
crude oil reserves of the five fields was 2.5 blocks offered were in the North Sea near 
billion barrels and total expected annual existing large producing or developing wells 
production was 120 million barrels, equiva- where prospects were good. Most were in | 
lent to 35% of Norway’s 1987 production. the Ekofisk area near the United Kingdom | 
The operators projected that the fields could North Sea border, the Statfjord area near 
be variously on-stream between 1990 and both the Danish and the United Kingdom 
1992, assuming immediate approval, at an North Seas, and Sleipner. Awards were to | 
estimated total development cost of $11 be made during the summer of 1988. 
billion. Industry sources forecast profitable Government-owned Statoil began an up- 
operations at $15 to $18 per barrel through grading and a 63% expansion of its large 
development of engineering efficiencies and Mongstad oil refinery and storage facility 
economies. North Sea oil fluctuated be- north of Bergen to 134,000 barrels per day. 
tween $17 and $20 during 1987. In view of The construction, which included a new 
the increase in field development applica- 40,000-barrel-per-day catalytic cracker, was 
tions, the Government prepared a report by about 60% completed by yearend and was 
yearend that called for limiting and priori- scheduled for completion by yearend 1988. 
tizing potential developments. A Parlia- The minor partner in the venture, Norsk 
mentary vote was expected during 1988. Hydro, sold its 30% share to Statoil in 

Oilfield development in the Haltenban- September for $91 million. It was apparent 
ken area was expected to be technologically to Norway’s Department of Energy by late 
difficult and costly and dependent on future summer that the cost of the expansion could 
markets for natural gas. Also, the area had beas high as $2 billion, about double that of 
no infrastructure. The fields were in deep the original estimate. Apparently, the com- 
water with a rugged sea floor. It was likely plexity of the modification had been under- 
that the initial oil production would be estimated by Statoil. The Department ap- 
transported by tankers. pointed new directors to Statoil’s board by 

Thirty-six exploratory wells were drilled yearend. 
in offshore Norway during 1987, the same —__ 
as in 1986. Of these, 25 were initial explor- 2Physical scientist, Division of International Minerals. 
atory (wildcats) and 11 were appraisal wells. _. Where necessary, values were conve so NOT Wwe 
Also, 17 were in the North Sea, 14 were off RK674— USSt on he oversne foo ast, at the rate of



Th t e Mineral Industry of 
Pakist akistan 

By Charles L. Kimbell? 

The year 1987 was one of growth for tude to disrupt the travel of workers to and 
major components of Pakistan’s modest from their jobs. These firefights, coupled 
mineral industry. The gain in crude oil with other breakdowns in civil order that 
production, miniscule in comparison to apparently were of an internal nature, were 

those of the past 3 years, was disappointing described in local press accounts as having a 

in that it contributed little to the country’s measurable effect on industrial activity. On 

drive for energy materials self-sufficiency. several occasions, a significant part of the 
| However, a 20% gain in coal production and work force simply stayed home to avoid . 

a 4.7% growth in natural gas production being killed. Similarly, air raids by the , 

were noteworthy improvements in Paki- Soviet-backed military forces of Afghani- 

stan’s efforts to reduce its dependency on stan, directed at those areas of Pakistan 

imported energy materials.  =—s| near the Afghan border where an estimated 
International problems beyond the bor- 3 million displaced Afghans are housed in 

ders of Pakistan had a demonstrable impact refugee camps, certainly contributed to a ; 

on civil order within Pakistan, and hence on climate far less than ideal for industrial 
industrial activity, including that of the growth and development. 
mineral industry. The Iran-Iraq war spilled . On a more positive note, it was reported : 

over well beyond the Persian Gulf into the that the Geological Survey of Pakistan ear- 

streets of Karachi, Pakistan’s most popu- marked about $8.4 million? for implemen- | 

lous city and the center of its industrial tation of a mineral exploration and deposit 

activity, with shootouts between pro- and evaluation program in Baluchistan Prov- 

anti-Khomeni factions of sufficient magni- ince. | 

PRODUCTION 

In broad perspective, Pakistan’s mineral fertilizer industry, and all three major com- 
industry upped its output in 1987 relative to ponents of the country’s fuel industry (coal, 
1986 performance. Gains by such operations natural gas, and petroleum), more than 
as the country’s single integrated steel balanced shortfalls by some of the other 
plant, the majority of its cement plants, the components of the industry. 

677
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Table 1.—Pakistan: Production of mineral commodities! 

(Metric tons unless otherwise specified) 
eee 

Commodity 1983 1984 1985 1986” 1987° 
ee es 

METALS 

Aluminum: Bauxite, gross weight ___________ 3,161 2,720 1,759 2,881 3,447 
Antimony ore: 

Gross weight _._____-~_____________ -_— 6 24 -- 45 
Sb content®____._-_~__2 __ 1 4 __ 7 

Chromium: Chromite: 
Gross weight _..-._-_____________ ti‘ 5,959 2,997 5,188 8,299 9,963 

Crceontent®_.__-_-- == 1,966 989 1,712 2,739 3,288 . 
Iron and steel: 

Pig iron®_____________ thousand tons__ 472 566 803 892 903 
Steel, crude® _.._____________do____ 550 610 700 800 910 

Lead, refined, secondary® _________ 1,000 — 1,000 1,000 1,000 2,000 
Manganese ore: . 

Gross weight _.__..-§_________ -- 8 135 635 -- 
Mn content® _.--._-______ __ 2 Al F190 _- 

INDUSTRIAL MINERALS 
Abrasives, natural: Emery_______________ 1,689 1,393 4,630 4,972 3,060 
Barite __-___~_ ~~ 26,018 27,230 29,932 39,047 10,031 
Cement, hydraulic? ________ thousand tons__ 4,938 4,697 r €5 229 F €6 130 6,832 
Chalk _-._~_- 2 2,217 1,360 2,082 2,192 4,292 
Clays: _ - 

Bentonite wee ee ee 667 1,740 1,611 | 1,282 2,537 
Fire clay_____§--__~__~_~__ 87,740 79,528 68,537 87,522 122,513 
‘Fuller’s earth. ~~ =~ > 5 21,136 19,139 10,647 15,228 18,045 

- Kaolin (china clay) _~._~_~~9_~§_~§________ 12,834 11,711 6,644 37,056 32,208 
Other _________ 87,000 ~ 130,000 285,000 520,000 395,000 

Feldspar_____~_~ ~~~ =~ = 5,280 5,468 5,633 11,575 6,675 
Fluorspar __§__~_~~_~_~~§_~§__ 336 2,724 3,175 4,353 3,673 

Gypsum, crude____________________ . 318,000 375,000 409,000 373,000 448,000 
Magnesite, crude___ ~~ 1,998 4,153 2,113 1,757 3,740 . 
Nitrogen: N content of ammonia ___________ 1,098,400 1,127,700 1,106,800 1,154,400 1,179,000 
Phosphate rock. ___§ ~~ _»§_-§_- > __ _— __ 50,000 32,000 
P2Os ~~ _— _— __ 16,000 10,000 
Pigments, mineral, natural: Ocher__________ 1,077 1,046 553 608 ~ 1,792 

SO a SSS hy SSS . - 

TOT D 

Salt: 
Rock __________.____ thousand tons__ 571 598 583 576 485 
Marine______~___~___________do____ ®189 ©180 269 242 308 i BS t’s 

Total _-_._-_____________do____ °760 °778 852 818 793 
Sand and gravel: 

Gravel — — —————--_--~-----------~- 234,000 74,000 16,000 _— 11,000 

Bajri and common _______________ ©131,000 294,397 352,496 136,964 208,339 
Glass _._-_-____ 2 90,000 100,000 202,000 115,000 149,000 

Sodium compounds, n.e.s.: 
Caustic soda®___§_§ = == 40,096 F €40,600 F €52,300 T €54,000 56,571 

P Soda ash, manufactured ______________ 102,000 ©121,000 118,087 130,894 133,133 
tone: 
Aragonite and marble._______________ 116,000 80,000 62,000 168,000 229,000 
Dolomite ~_.-.__________________ 92,874 121,750 121,578 136,271 141,856 
Limestone___________ _ thousand tons__ 4,194 5,184 6,685 6,339 7,279 
Other (reported as “ordinary stone”’)___do____ ©385 525 366 677 571 

Strontium minerals: Celestite_____________ 135 564 718 997 1,083 EOD =. lle 
Sulfur: 

Native____-_________________ 628 926 877 890 1,120 
Byproduct, all sources®___§_§ _§_-§_§______ _ 25,700 26,000 26,000 F26,000 26,000 oo 

Total®. _-_-___-___ 26,328 26,926 26,877 726,890 27,120 
Talc and related materials: Soapstone _______ _ 15,956 15,568 20,183 23,021 32,905 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades__________ _ thousand tons__ 1,859 2,134 2,199 2,025 2,444 
Coke ~_-___________ do ©345 ©533 556 630 633 
Gas, natural: 

Gross production_ _____ million cubic feet__ 343,504 352,933 366,282 392,485 410,849 
Marketed production (sales) __________do____ 328,000 331,108 345,000 + ©370,000 388,000 

Natural gas liquids® 
thousand 42-gallon barrels__ 45 45 55 ™65 70 

Petroleum: 
Crude ____________________do____ 4,954 6,534 12,522 15,065 15,230 ORGY one: 
Refinery products: 

Gasoline ________________do____ 74,845 75,457 5,738 5,865 7,012 
Jet fuel_____________.___do____ *3,744 73,792 3,712 3,944 3,712 
Kerosene _ —~-----~---~----do____ T1,860 T2,000 2,379 3,209 3,015 
Distillate fuel oil ___________do____ 10,010 ™10,004 11,473 13,152 13,040 
Residual fuel oil ___________do____ 9,718 *10,216 10,250 11,382 11,6385 

See footnotes at end of table.
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Table 1.—Pakistan: Production of mineral commodities: —Continued 

a, (Metric tons unless otherwise specified) | 
ee 

Commodity 1983 1984 - 1985 1986" 1987° 

MINERAL FUELS AND RELATED MATERIALS 
~ —Continued 

Petroleum: —Continued 
Refinery products:? —Continued 

Lubricants_ thousand 42-gallon barrels. — | 721 T7142 875 980 1,005 
Other_________________-do___ 3,088 T2592 8,217 3,526 8,615 

Total _..____________do____ 38,981 34,8038 37,644 42,058 48,034 

€kstimated. Preliminary. ‘Revised. | | 
1Table includes data available through Aug. 10, 1988. 

| *Pakistan’s official reporting is on the basis of fiscal years beginning July 1, of each year; the Pakistan Federal Bureau 

of Statistics revised cement figures upward for the years beginning July 1, 1984, July 1, 1985, and July 1, 1986, but did not 

provide revised monthly figures for the first 2 years. Hence the undistributed additions to production fiscal years have 

been apportioned calendar years. For this reason, the results for calendar years 1985 to the appropriate and 1986 have 

been classified as estimates. Similar revision in officially reported production data necessitated revisions of calendar year 

data to an estimated basis for 1984, 1985, and 1986. 
chine fuel is not reported separately; presumably it is included in the quantities reported for the various fuel types, 

| TRADE —_ 

In 1986, the most recent year for which sented a significant shift from the pattern 

comprehensive trade data are available, in 1985 when iron and steel ranked first 

Pakistan recorded a net commodity trade with 30%, fuels ranked second with 23%, 

deficit of $1,993 million, $1,159 million less and manufactured fertilizer ranked third 

than its 1985 total commodity trade deficit with 19% of the total. 

of $3,152 million. Corresponding trade- The following tabulation summarizes the 
deficit figures for mineral commodities value of mineral commodity trade for 1985 

alone were $1,150 million in 1986 and $1,846 and 1986, and provides data on the value of 
million in 1985, for a deficit reduction of total commodity trade for comparison in 

$696 million. Reduction in the net outflow million U.S. dollars: 
of funds both for total trade and mineral 
commodities were to a significant extent WH -__-——EESSSSSSSSSSSSSSSSSSSSSSSSsSsSsFsesF 

the result of a reduction in the value of 1985 1986 

mineral fuel imports, although there were yyineral commodities: 
declines in the values of imports for several Exports ______-~-- “$101.6 $161.9 

other commodity groups as well. Reexports---------_ 4 

Among mineral commodity imports, fuels Total ________- 7102.0 162.2 

remained dominant, at $765 million, ac- Imports _---------___— 1948.4 2,811.8 

counting for over 58% of the total in 1986, 1) commodities: re 

but this compared with $1,433 million in Exports ______---- 2,707.6 3,302.9 

1985, which approached 74% of the total.  Reexpors---------____@it_ TAT 
The next most significant mineral commod- Total _______-- 2,738.7 3,384.0 

ity import groups were iron and steel, __!mpers ---------- SADA DIS 
valued at nearly $207 million in 1986, "Revised. 

slightly below the 1985 level of $218 million; ; ; 

and manufactured fertilizers, valued at al- In 1986, 8% of Pakistan’s mineral com- 

most $150 million in 1986, almost 37% modity exports and reexports by value went 
above their 1985 level of $109 million. to developed market economy countries, 
Among mineral commodity exports and 59% to developing market economy coun- 

reexports, manufactured fertilizers were tries, and 33% to centrally planned econo 
the largest major group in 1986, accounting ™y countries. Corresponding 1985 export 

for almost 51% of the total and substantial- figures were 28%, 62%, and 10%. These 
ly ahead of mineral fuels (chiefly refinery results may be compared with the distribu- 
products), which accounted for almost 24%, tion of total export trade for 1986, as follows 

and iron and steel with 12%. This repre- (1985 results in parentheses): developed
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market economy countries, 56% (50%); de- share of total commodity trade was 11% in 
veloping market economy countries, 40% 1986, up 1% over the 1985 level, but in both . 
(42%); andcentrally planned economy coun- years, the U.S. share of total mineral- | 
tries, 4% (8%). On the import side of miner- commodity exports was less than 1%. The 
al trade, 38% of the total value came from United States provided 13% of Pakistan’s 
developed market economy countries, 60% total commodity imports in 1986, 1% below 
from developing market economy countries, the 1985 level. Among mineral commodi- 
and only 2% from centrally planned econo- ties, the United States acccounted for 11% 
my countries; 1985 figures were 23%, 75%, of the 1986 value, a notable increase over 
and 2%, respectively. For comparison, 1986 the 6% level of 1985. This was primarily the 
results for total import trade (1985 results result of an increase of nearly $48 million to 
in parentheses) were as follows: developed $116 million, in the value of manufactured 
market economy countries, 64% (55%); de- _ fertilizer imports from the United States. 
veloping market economy countries, 31% In the 1985 edition of this chapter, it was 
(41%); developing market economy coun- reported that Pakistani authorities had in- 
tries, 64% (55%); and centrally planned dicated that rising internal demand for 
economy countries, 5% (4%). The sharp fertilizer in 1986 consumed much of the 
changes, both in mineral commodities and production that had been an exportable 
total commodities, away from developing surplus in 1985; however, published trade | 
market economy countries in favor of the results showed a $64 million upturn in 
other areas chiefly were the result of the manufactured fertilizer export values | 

_ drop in mineral-fuel-import values from the in1986, although the value of imports of | 
developing nations. these materials also increased significantly. 

Pakistan's trade with the United States Manufactured fertilizer exports grew from 7 
has been less significant in terms of mineral $19 million to $83 million, while imports | 
commodities than in terms of total trade. increased from $109 million to $150 million. 
Among exports and reexports, the US. 

Table 2.—Pakistan: Exports and reexports of mineral commodities? 
(Metric tons unless otherwise specified) 

Destinations, 1986 
Commodity 1985 1986 United Other (principal) 

_ 

METALS 
Aluminum: Metal including alloys: . 
Scrap... ~~ 61 15 -— AlltoJapan. 
Unwrought _.______________ 2 _- 

Chromium: Ore and concentrate _____ 10,264 31,223 _— China 25,598; Sweden 5,625. 
Copper: Metal including alloys: 

rap_——__ 8,607 810 _~— Japan 532; United Kingdom 171. 
Semimanufactures.___._§_______ 46 _— 

Iron and steel: Metal: 
Scrap... 2 1,718 20,507 _. Japan 20,264. 
Pig iron, cast iron, related materials __ 144,170 133,444 __ Sweden 52,500; Bangladesh 37,231; 
Steel, primary forms___________ __ 59,504 __ Japan 38,579 Belgium-Luxembourg 
Semimanufactures: — 

Bars, rods, angles, shapes, sections 2,381 818 _. Sri Lanka 790. 
Universals, plates, sheets ___ __ 72 230 -— India 222. 
Wire____-___~_____ 113 134 _— Iran 100; Greece 34. 
Tubes, pipes, fittings __ ______ 8,264 714 _- Afghanistan 533; United Arab 

Emirates 108. 
Castings and forgings, rough _ __ _- 4 a All to United Arab Emirates. 

Nickel: Metal including alloys, scrap _ _ — 106 4 _- . All to United Kingdom. 
Silver: Ore and concentrate 

value, thousands_ _ — $2,212 __ China $1,146; Sweden $1,066. 
Uranium and or/thorium: Metal includ- 
Zpine alloys, all forms — — _ -___do____ a $562 _— All to Sweden. 

Cc: 

Oxides _-_-_ =e __ 10 __ All to United Arab Emirates. 
oneal including alloys, scrap______ 41 _- 

er: 

Ores and concentrates_________ __ 5,785 100 _— All to Sweden. 
Ashes and residues___________ _ 250 _- 
Base metals including alloys, all forms — 17 -~— All to United Arab Emirates. 

See footnote at end of table.
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Table 2.—Pakistan: Exports and reexports of mineral commodities: —Continued 

. (Metric tons unless otherwise specified) . 

Destinations, 1986 

Commodit 1985 1986 Tinted OO 
y : United Other (principal) . 

| INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing 
wheels and stones ____________- 1 1 (7) Mainly to Bangladesh. 

Asbestos, crude_______.---~.--.- __ 2 _. All to Bangladesh. 
Barite and witherite________.___ _ 50 eo 
Clays, crude_.___.___-_~-~__.- 131 100 __ Do. 
Fertilizer materials: 

Crude, n.es ~~~ 223,620 213,594 _— United Arab Emirates 207,332; Qatar 

Manufactured: Nitrogenous —_____ 507,203 173,003 ~— Iran 78,550; Bangladesh 52,453; 
. China 42,000. 

Gypsum and plaster _____________ 1,500 60 _— All to Kuwait. 
Mica: Crude including agglomerated split- 

tings _______. ~~ ~~~ Le a. 10 __ Do. 
Precious and semiprecious stones other 

than diamond: 
Natural ____~— value, thousands_ _ $1,105 $4,839 $496 Hong Kong $3,088; West Germany 

. $413; Switzerland $360. 
Synthetic __.__________do____ $20 __ 

Salt and brine___ ___._/$_._________ 9,417 18,409 500 India 12,505; Rwanda 2,142. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ 7,106 5,617 39 Japan 1,064; Italy 640; Bangladesh 

-— Worked________-________ __ 20 _-_ All to United Kingdom. 
Dolomite, chiefly refractory-grade __ _— 350 _- All to Bangladesh. 
Gravel and crushed rock ________ 313 — 895 _— Do. , 
Sand other than metal-bearing 

__ 3,194 _— United Arab Emirates 3,036. 
Sulfur: 

Elemental: Colloidal, precipitated, / 
sublimed ______._________ _- 1 — All to New Zealand. 

Sulfuric acid... ._.....-.-.-- 83 102 _~ All to Afghanistan. 
Other: Crude _._~_~__~_~ 1,087 20 _— All to Bangladesh. 

MINERAL FUELS AND RELATED 
MATERIALS . 

Carbon black ~~ ~~ 2) 5 ee 1,204 46 __ Sri Lanka 30; Bangladesh 16. 
Coke and semicoke. ~~ ~§-_____ _- 20,000 __ All to Republic of Korea. 
Petroleum refinery products: 

Lubricants 
' thousand 42-gallon barrels. — __ 178 __ India 133; United Arab Emirates 45. 

Residual fuel oil ______.—do____ 1,090 906 __ Yemen (Aden) 539; United Arab 
Emirates 366. 

Bitumen and other residues _do___ — -~— 120 — Republic of Korea 55; Sri Lanka 48.. 
Bituminous mixtures ___—_—do____ _— 36 __ United Arab Emirates 30. 

1Table prepared by Audrey D. Wilkes. 
2Less than 1/2 unit. 

Table 3.—Pakistan: Imports of mineral commodities! 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit: 1985 1986 “Th>nwed))) 00D 
* United Other (principal) 

METALS 

Alkali and alkaline-earth metals _____ 1 1 _— All from West Germany. 
Aluminum: 

Oxides and hydroxides _________ 1,815 3,007 17 China 2,204; United Kingdom 226; 
Japan 169. 

Metal including alloys: 
Scrap _____--_-------_- 13,560 21,799 52 United Arab Emirates 5,679; West 

German y 4,045; Saudi Arabia 

Unwrought_ ___ ~~ 7,359 1,747 10 Bahrain 5,249; United Arab Emirates 
499; U.S.S.R. 485. 

Semimanufactures ________ _ 7,441 7,522 72 Switzerland 993; West Germany 429; 
Japan 427. 

Chromium: 
Ore and concentrate __________- -— 15 _— Australia 11; United Kingdom 4. 
Oxides and hydroxides ________~ 57 88 9 China 39; West Germany 16. 

See footnotes at end of table.
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Table 3.—Pakistan: Imports of mineral commodities! —Continued | 

(Metric tons unless otherwise specified) 

Sources, 1986 

. Commodity 1985 1986 : _ . 
United Other (principal) 

METALS —Continued 

Cobalt: Oxides and hydroxides _ —___ __ 3 13 _ 5 _ Belgium-Luxembourg 7. 
Copper: ; 

Matte and speiss including cement 9 ane J 
copper ___.-__ ~~~ ~____ — — rom Japan. 

Metal including alloys: 
Scrap _-_ ~~~ _____ 115 209 _— - United Arab Emirates 110; United 

. Kingdom 80. 
Unwrought_ ~~~ ___ 329 162 _— Japan 63; Belgium-Luxembourg 37; 

Netherlands 29. 
Semimanufactures _________ 8,327 9,984 _- Japan 5,535; United Kingdom 1,244; 

Belgium-Luxembourg 581. . 
Iron and steel: , 

Iron ore and concentrate: 
Excluding roasted pyrite 

thousand tons_ — 1,243 1,469 _- Brazil 419; Australia 389; Liberia 309. . 
Pyrite, roasted__.§_§_._______ 11 -- 

Metal: : . 
Scrap _.-____~-__-______ 150,415 147,210 73,502 United Arab Emirates 24,178; United 

Kingdom 16,084; West Germany | 
11,129. 

Pig iron, cast iron, related 
materials ~__-_____~§_____ - 163 4,971 a United Kingdom 4,048; Canada 399. 

Ferroalloys: | 
Ferromanganese.....___ 5,847 8,056 ~— Switzerland 1,616; France 1,409; Nor- 

~ way 1,300. 
Unspecified. .._______ _ 3,078 54,575 2 Canada 39,583; Bahrain 8,280; China . 

Steel, primary forms ________ 3,498 9,562 5 Australia 8,238; Japan 743. 
Semimanufactures: 

Bars, rods, angles, shapes, . 
sections__ ~~~ 38,442 35,106 49 Japan 22,019; West Germany 5,156. 

Universals, plates, sheets _ — 474,852 326,088 28,894 Japan 141,818; Australia 37,623; West 
Germany 31,545. 

Hoop and strip____.____ 23,649 25,355 -~- France 16,817; Japan 5,846. _ 
Rails and accessories ____ _ 17,162 12 _— All from Japan. 
Wire __~________ 18,686 19,419 3 Republic of Korea 7,924; Japan 6,309; 

China 3,577. 
Tubes, pipes, fittings _____ 74,611 81,457 3,265 Japan 45,282; Republic of Korea _ 

10,188; France 9,443. | 
Castings and forgings, rough 840 1,835 2 West Germany 678; United Kingdom 

445; Turkey 278. 
Lead: 

Ore and concentrate _____—~_.__ 368: 205 _— All from Morocco. 
Oxides _.~..-_____-_---__- 859 857 _- China 514; West Germany 245. 
Metal including alloys: 

Scrap _.____~______.____ 221 210 -~ Zambia 72; West Germany 45. 
Unwrought_ ~~ _______ 1,613 2,743 2 U.S.S.R. 1,116; United Kingdom 563; 

Zambia 431. 
Semimanufactures ________~— . 37 19 _. United Kingdom 18. 

Magnesium: Metal including alloys, all 
forms _____~__§___ 6 14 12 France 1. 

Manganese: 
Ore and concentrate. __________ 33,184 229 __ All from China. 
Oxides ________ 2 1,532 1,799 9 Singapore 833; China 519; Japan 354. 

Mercury ______—~— 76-pound flasks_ _ 1,044 1,828 __ China 841; Algeria 609. 
Molybdenum: Metal including alloys, all 

forms __.____ value, thousands_ _ $60 $82 _. Netherlands $61. 
Nickel: 

Ore and concentrate___________ 8 -- . 
Matte and speiss _____________ 101 638 3 Canada 537; Philippines 75. 
Metal including alloys, all forms ___ 344 322 13 United Kingdom 148; Norway 83; 

West Germany 39. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
Sil value, thousands_ _ $103 $3 _. All from West Germany. 

ver: 
Ore and concentrate? _____do____ $21 $14 ~~ Japan $11; West Germany $3. 
Metal including alloys, unwrought 

Tin and partly wrought _____do____ $97 $75 _. West Germany $71. 

Ore and concentrate __________ 48 _- 
Metal including alloys, all forms ___ 161 617 (°) Malaysia 555; Belgium-Luxembourg 

See footnotes at end of table.
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Table 3.—Pakistan: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 
a 

Sources, 1986 

Commodit: 1985 1986 : 
y | United Other (principal) | 

METALS —Continued 

Titanium: Oxides_________-----~- 2,505 3,339 194. United Kingdom 1,941; West Ger- 

. many 462; Japan 253. 

Tungsten: 
Ore and concentrate _______--~-~- -_- 1 _. All from Hong Kong. 

Metal including alloys, all forms 
value, thousands_ — $568 $591 _. Netherlands $472; Hungary $78. 

Uranium and thorium: 
. Ore and concentrate _____do_—_~— $132 $50 _— All from Australia. 

Metal including alloys, all forms . 

zi do. —_— $14 $13 _. China $9; Switzerland $4. 

inc: . 

Ore and concentrate _______-—--~- 1 _- 
Oxides _______----_------- 302 294 _. France 170; Belgium-Luxembourg 56. 

Metal including alloys: 
Scrap _______~--------- 1,115 __ 
Unwrought. _______-----~- 10,291 14,634 50 Spain in 8,116; U.S.S.R. 2,349; China 

Semimanufactures ___—___~-~ 18 114 _. Spain 99. 
Other: 

Ores and concentrates... —__-—- 178 424 _. _ Australia 326; China 50. . 

Oxides and hydroxides _______~~ (4) -~ 
Base metals including alloys, all forms 100 78 _— Hong Kong 31; China 30; Japan 15. 

INDUSTRIAL MINERALS 

Abrasives, N.e.8.: 
Natural: Corundum, emery, pumice, a. . 

ete __-_____ 2 188 936 169 Netherlands 409; China 197. 

Artificial: Corundum _—_————--- 159 64 _. France 20; Spain 18; Brazil 13. . 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands_ — $7 $8 __ United Kingdom $5; Italy $3. . 

Grinding and polishing wheels and 
stones ______----~----~--~~- 484 783 4 China 412; West Germany 132. 

Asbestos, crude. ____..____----~-+- 3,349 4,383 __ Canada 2,431; Singapore 1,647. 

Barite and witherite___._.___---~- 113 6 _— _ All from China. 

Boron materials: 
Crude natural borates___..__-—--~- -— TT __ _ All from Turkey. 

Oxides and acids ________---~- 348 406 _ China 345; Italy 47. 

Cement________ ~~ thousand tons__ 555 132 @) - USSR. 49; Japan 30; West Germany 

Chalk... -____-_-_~___----~-- 6,192 7,594 _.  Belgium-Luxembourg 5,305; United 
Kingdom 968. 

Clays, crude ________--_.------- 35,837 65,845 8,194 United Kingdom 58,706. . 

Cryolite and chiolite___.__.___-----~ 2 1 _- All from Denmark. 

Diatomite and other infusorial earth _ — — 213 143 103. Netherlands 34. 

Feldspar, fluorspar, related materials _ — 226 207 _— Italy 60; China 45; United Kingdom 

Fertilizer materials: Manufactured: 
Ammonia ________~----~---- 14 24 10 United Kingdom 10. 

Nitrogenous_ — —__—_-—---~--~- -- 65,481 _— Romania 26,756; Kuwait 24,025; 
Saudi Arabia 14,700. 

Phosphatic ___—_--~~-----~-~- 428,247 654,981 570,048 West Germany 31,474; Netherlands 

Unspecified and mixed ________- 37,012 26,501 _. Norway 18,965; Finland 12,536. 

Graphite, natural _______..----- 1,238 1,959 _. China 1,088; Sri Lanka 190. 

Gypsum and plaster _________---~- 182 9) _. Mainly to Japan. — 

Lime ________~~--~-----~---~- 2 25,013 __ _ Italy 25,000. 

Magnesium compounds: Magnesite, crude 942 486 70 China 168; Netherlands 67; West Ger- 
many 54. 

Mica: Worked including agglomerated 
splittings _______-_--------- 5 2 @) Afghanistan 1. 

Nitrates, crude ________-_-_~----- -- 46 46 
Phosphates, crude ______--__~-—--- 200,843 147,975 _. _ All from Jordan. 

Pigments, mineral: Iron oxides and 
ydroxides, processed_ _ — — —_————- 2,025 2,571 _. China 1,993; West Germany 435. 

Precious and semiprecious stones other 
than diamond: 
Natural __.__— value, thousands_ _ $160 $162 _. Thailand $67; Hong Kong $32; 

Australia $24. 
Synthetic ________.---do_~- $6 $11 _. _ Austria $5; France $2. 

Pyrite, unroasted_____...------- 117 (6) 
Salt and brine_— —___---~----~--- 143 ) 

See footnotes at end of table.
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Table 3.—Pakistan: Imports of mineral commodities: —Continued 
| (Metric tons unless otherwise specified) 

) | . Sources, 1986 | 

Commodit 1985 1986 . 
omamowy United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Sodium compounds, n.e.s.: Carbonate, . 
manufactured ______-________ 118 51 -- United King dom 27; West Germany 

| Stone, sand and gravel: . | 
Dimension stone: . 

Crude and partly worked —____ 3,069 462 —s_ Le Italy 461.- 
Worked _~§_§___~_________ 1,171 . 919 _— All from Italy. 

Dolomite, chiefly refractory-grade __ 769 1,160 -- Italy 1,049; Norway 109. 
Gravel and crushed rock ________ 97 _— 
Quartz and quartzite___-$_§_______ _— 19 — All from United Kingdom. 
Sand other than metal-bearing __—_ 339 253 -_- United Arab Emirates 173; United 

Kingdom 53. 
Sulfur: 

Elemental: 
Crude including native and by- : 

oo product_____..-__.____ 40,505 27,185 -- Kuwait 11,877; Qatar 8,142; Afghani- 
: stan 3,146. 

Colloidal, precipitated, sublimed — 1,629 851 _— United Arab Emirates 523; China 
194; Republic of Korea 78. 

Sulfuric acid. ~~ .-§ -§ -- -_-_____ . 22 13 1 Norway 6; United Kingdom 5. 
One steatite, soapstone, pyrophyllite __ 876 13,638 -. China 13,457. . 

er: 
Crude___-_§_$____.______ ~_-_ 13,895 18,830 14 China 16,044; Singapore 2,180. 
Slag and dross, not metal-bearing _ _ _ 65 44 _. United Arab Emirates 42. - 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _____—— 11,804 4,514 101 Singapore 4,403. 
Carbon black _.~_- 2 681 2,132 13 Republic of Korea 1,136; China 559. 

. - Anthracite and bituminous_______ 770,141 810,234 109,919 Australia 545,676; Canada 154,499. 
Lignite including briquets _ 

. value, thousands_ _ -_- $11 | _. Alli from West Germany. 
Coke and semicoke_—__________ ~~ 5 29 _— All from United Kingdom. 
Peat including briquets and litter __ _ __ 9 _— 
Petroleum: 

Crude_ thousand 42-gallon barrels_ — 31,055 26,933 -- Saudi Arabia 18,353; United Arab . 
Emirates 5,669; Iran 2,911. 

Refinery products: 
Liquefied petroleum gas 

value, thousands_ — $5 _- 
Gasoline 

_ thousand 42-gallon barrels__ _ 855 875 ~~ Kuwait 872. 
Mineral jelly and wax __do____ 75 76 _. China 46; Iraq 17. 
Kerosene and jet fuel_ __do_ ___ 3,931 4,051 _— Kuwait 3,996. 
Distillate fuel oi] _.___do____ 10,449 11,777 All from Kuwait. 
Lubricants ___ ..____do____ 159 61 7 West Germany 22; United Kingdom 

Residual fuel oil_______do____ 7 66 __ China 59. 
Bitumen and other residues 

do____ 21 (°) _. All from Italy. 
Bituminous mixtures___—do_ — __— (°) 20 _. Austria 12; United Kingdom 8. 

1Table prepared by Audrey D. Wilkes. . 
2May include platinum-group metals. 
3Less than 1/2 unit. 
4Revised to zero. . 
5Unreported quantity valued at $4,000. 
®Unreported quantity valued at $275,000 imported from the United States. 
7Unreported quantity valued at $273,000 mainly imported from Denmark. 

COMMODITY REVIEW 

Chromite.—Pakistan’s modest chromite months in July and August, production in 
mining industry achieved a 20% increase in the waning months was ahead of the 1986 
output of this important ferroalloying com- pace. 
modity. It was the third consecutive year in Copper.—The Metallurgical Construction 
which growth was recorded. Although orp. a consortium of Romanian, Finnish, 
monthly output declined following banner Swedish, and Chinese entities, submitted a
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preliminary proposal in September and a_ the labor-intensive nature of the shipbreak- 
detailed proposal in December offering to ing industry. 
build on a turnkey basis a $303 million However, in 1987 spokesmen for Paki- 
facility over a 3-1/2-year period to bring the stan’s shipbreaking industry expressed 
Saindak copper deposit into operation. The their belief that the increases in output by 
facility’s design calls for the production of Pakistan Steel had resulted in substantial 
16,400 tons per year of blister copper which, overcapacity in the country. They said their 

at least at the outset, would contain about industry was in a decidedly disadvanta- 

51,800 troy ounces of gold and 72,300 troy geous financial position with respect to both 
ounces of silver. Presumably, the latter Pakistan Steel and the several steel reroll- 
metals would be recovered from the blister ing plants that operate largely on imported 
copper abroad, for the*proposal seemingly scrap in the traditional forms. The Pakistan | 

did not include installation of a copper Ship Breakers Association alleged that this 
refinery. The ore mined at Saindak would relatively poorer position was primarily 
also provide an exportable molybdenum the result of what they viewed as inequita- 

concentrate, while pyrite and magnetite ble import duties and sales taxes. These | 

components of the ore would be retained in charges, the shipbreakers said, had av- 
Pakistan, either for local treatment or ex- eraged 1,200 rupees (about $72) per ton over 
port at some future time. The proposal was the past 3 years, for their members com- 
accepted by the Government of Pakistan, pared with only 41 rupees (about $2.50) per | 
and at yearend, plans were in the offing for ton for the scrap rerollers. 
visits by a technical team to Chinese mines | The shipbreakers suggested that the duty 
and metallurgical facilities. _ structure was unfavorable not only for their 

Gold.—Although there was no reported industry, but for Pakistan Steel and the 
gold output in Pakistan through 1987, there steel remelters as well, in comparison with 
is the opportunity for such output as a Scrap rerollers. They noted that the number 
byproduct, almost a coproduct, with copper, of shipbreaking firms had declined from 200 
if and when the Saindak copper complex to 70, and that the labor force employed had 

comes on-stream with its projected annual 4ropped from 30,000 to 20,000. 
output of 51,800 ounces. The gold would be When the Government did not respond to 
recovered abroad from blister copper pro- the industry's formal presentation of its | 
duced at the Saindak facility, at least at the V1¢WS; the Ship Breakers Association called 
outset. , a complete strike in late June which, it was 

During the year, the reported Karachi claimed, led to a loss of 300,000 rupees per 
prices for gold advanced from $467 per day for the industry as a whole. The overall 

ounce on January 1 to over $580 per ounce effect of the industry's unsatisfactory eco- 
| on December 31, an increase of 24%; these omic situation and of the strike remained 

prices were 15.5% and 19.2%, respectively, be assessed at yearend, but assuredly 
above the London prices on those dates. there was a direct loss to the economy not 

Iron and Steel.—Company sources indi- only from the industry’s lack of activity, but 
cated that Pakistan Steel Mills Corp.’s Bin also from the lay off of 10,000 workers. 

Qasim steelworks reached its rated capacity nee term effects could yeu include the 
during 1987, presumably signaling that the “58 0! 4 once-prosperous InCUstty. 
facility passed the break-even point. For Silver.—As in the case of gold, Pakistan 
several years since the inception of oper- through 1987 had no officially recorded 
ations at the country’s only integrated steel mune production of silver, but should the 
plant, output has reportedly been kept in Saindak copper project come into operation 
check to avoid exceeding demand. A surplus at its rated capacity , a production of over 
was regarded as potentially damaging to 72,000 ounces of silver annually can be 
the smaller, nonintegrated, private-sector expected. Recovery of silver at the outset of 

steel mills of the country and to the nation’s the Saindak P molec ype be out of the 
rather substantial shipbreaking industry. eee where ee ; ane silver-bearing 

The latter emerged during the late 1970’s __Dlister copper would be refined. 
and the early 1980’s as a significant provid- 
er of scrap steel in Pakistan, a development INDUSTRIAL MINERALS 

that was paralleled in other Asian countries Cement.—At yearend, there were eight 
such as Bangladesh, China, the Republic of private-sector cement companies in Paki- 
Korea, and Taiwan, which like Pakistan stan, each with a single plant. The public 
have the relatively low wages and large sector State Cement Corp. of Pakistan (Pvt.) 
populations that are compatible with Ltd. had 13 separate operating units, in-



686 MINERALS YEARBOOK, 1987 

cluding 2 that had 2 plants each. The pri- locations and available information on kiln 
vate-sector companies, with their plant capacities, were asfollows: | 

Company Plant location (thousand tons) 

Anwarzaib Cement Industry __._____________ Bholari____~_~__ ~~ 50 
Attock Cement Ltd ___________._-_________ Hub Chowki_____§ ~~~ 600 
Cherat Cement Co. Ltd... ~_~_________ Cherat _____________~___ 330 
Dadabhoy Cement Ltd ____________________ Kalu Kohar ______ 2 ____ 300 | 
Fecto Cement_________~___~_~ Le Taxila_ ~~~ ~~ 600 
Galadari Cement Ltd. ________________ Hub Chowki__~__§_§_________—___ NA 
Pakland Cement Ltd _._____.-.___________ _ Dhabeji_______- = 330 
Sarela Cement Ltd ______________________ Darwaza ___~__~_~_~__ 15 

NA Not available. . . 

| The operating units of the State Cement were as follows: 
Corp. and their plants, with kiln capacities 

. Company | . Plant location (ils capseity 

Associated Cement ______________________ Rohri ____ ~~~ $$ -§ ee - 270 
: Wah____-- = 450 

Charibwal Cement Co... -_-____ ~~~ ______ Jhelum —___ - / -§ 5 540 
Dandot Cement Co. Ltd___________.________ Dandot ~~~ 305 
Javendan Cement Ltd ____________________ Mangho Pir __________________ 600 
D. G. Kahn __-____ 2. = DeraGhazi Khan_______________ NA 
Kohat Cement Ltd______§__.___..__________ Kohat. ~_~_~________-~__ 300 . 
Maple Leaf Cement Factory Ltd ______________ Iskanderabad ________.__._____ 300 
Mustenkam Cement Ltd __________-_.______ Hahar__. ~ ~§ 5-5 5 630 
National Cement Industries Ltd ______________ Dandot ______§_$___-__-_______ 61 

Karachi. ___ $$$ ~~~ 170 
Pak Cement Oo. Ltd__ ~~~. ___ Daud Kel___ ~~ - -§ _-/ - ~~ 1171 

. Thatta Cement Co. Ltd _____________ ______ Thatta ~~~ 300 
White Cement Industries Ltd ________________ Iskanderabad —__~__ 1. ~______ 30 - 
Zeal Pak Cement Factory Ltd________._-______ Hyderabad _ ______.-----~-~-~-- 1,080 

NA Not available. | | 
-1Due on-stream by or before 1988. 

The aggregate listed kiln capacity of the necessary in order to achieve complete re- 
plants listed was 7,492,000 tons excluding porting, and the increases could be substan- | 
the Galadari Cement Ltd. plant in the tial, depending upon which installations 
private sector and the D. G. Kahn plant in have not been counted. 
the public sector. Cement stocks in Pakistan remained 

Rather curiously, official Pakistan; Gov- quite small relative to total demand; at 
ernment statistics on cement production yearend 1986, they totaled only 157,000 
listed output by only 18 “reporting facto- tons. Monthend stocks through the year 
ries’ during 1987, a number difficult to averaged only 145,000 tons, fluctuating be- 
reconcile with the foregoing list of plants. tween a low of 114,000 tons (April 30) and a 
Official production data were revised in the high of 175,000 tons (June 30). At yearend, 
February 1988 issue of the Monthly Statisti- stocks totaled 171,000 tons. 
cal Bulletin not only for 1986, but for years Fertilizer Materials.—Agriculture has re- 
back to the second half of 1984, to incorpo- mained the largest industrial sector in Pak- 
rate data for additional plants. In the revis- istan in terms of gross national product, 
ed array, the results for July 1984 through gross domestic product, employment, and 
June 1985 included figures for 14 plants (138 export earnings. With the population at 99 
prior to revision), the figures for July 1985 million and growing at 3% per year, the 
through June 1986 incorporated data for 17 Government has directed considerable at- 
plants (14 prior to revision), and the results tention to the nation’s fertilizer industry, a 
for July 1986 through December 1987 in- key to sustaining agricultural output. 
cluded data for 18 plants (14 prior to revi- At yearend 1987, the country had nine 

sion). It would appear that further increases chemical fertilizer plants in operation, five 
in the number of facilities canvassed will be producing urea only, one producing ammo-
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nium sulfate, two producing single super- um, 16.3%; hydroelectric and nuclear 

phosphate, and one producing ammonium powerplants, 10.38%; and commercial solid 

nitrate, urea, and nitrophosphate. These fuels 8.3%, from a total (revised) of 16.9 

plants, with their yearend 1987 rated annu- million tons SCE. In 1986, the most recent 

al capacities, were as follows: National Fer- year for which complete energy-materials- 

tilizer Corp. Ltd.’s (NFC) Pak-Saudi plant at consumption figures were available, domes- 

Mirpur Mathelo, 256,000 tons nitrogen in tic energy sources accounted for almost 
urea; NFC’s Pak China plant at Haripur, 65.9% of total energy consumption (exclud- 
44,000 tons nitrogen in urea; Exxon Chemi- ing bunker loadings) of 25.6 million tons 

cals (Pvt.) Ltd.’s Daharki plant, 118,000 tons SCE. Of this total, natural gas accounted for 

nitrogen in urea; Dawood Hercules Chemi- 42.9%; liquid fuels, 41.6%; commercial solid 

cals Ltd.’s Chichoki Mallian plant, 160,000 fuels, 8.7%; and hydroelectric and nuclear 

tons nitrogen in urea; Fauji Fertilizer Co.’s electricity, 6.8%. In terms of SCE, about 

Sadiqabad plant, 262,000 tons nitrogen in 26% of the liquid fuels consumed was pro- 

urea, NFC’s Pak American plant, 19,000 duced domestically, whereas almost 63% of 

7 tons nitrogen in ammonium sulfate; NFC’s the commerical solid fuels consumed came 
Lyallpur Chemicals plants at Faisalabad, from Pakistan’s mines. 

3,000 tons P.O; in single superphosphate, Coal.—An increase of 20.7% in coal out- 
and at Jaranwala, 13,000 tons PO; insingle put significantly raised that commodity’s 

superphosphate; and NFC’s Pak-Arab plant share of total Pakistani energy production. 
at Multan, 117,000 tons nitrogen in ammo- The change was in line with the national 
nium nitrate, 41,000 tons nitrogen in urea, policy to reduce reliance on imported fuels. 

and 70,000 tons nitrogen in nitrophosphate. Natural Gas.—During 1987, data was 

Additionally, Pakistan Steel Mills at Kara- published on Pakistan’ s natural gas re- 

chi had the capacity to produce 4,000 tons of serves as of July 1, 1986. Proven reserves . 

nitrogen in ammonium sulfate as a byprod- were stated to be 11,445 billion cubic feet, or 
uct of its steel operations. nearly 66% of the reported “original re- . 

| Actual 1987 output of products on a gross serves.” The resources total was distributed 
weight . basis (1986 results in parentheses) by gasfield as follows, listed in descending 

was as follows: ammonium nitrate, 372,934 order of quantity, in billion cubic feet (fig- 

(405,808); ammonium sulfate, 90,296 ures in parentheses represent each field’s 
(92,127); nitrophosphate, 316,890 (816,793); original reserves): Sui, 4,838 (8,624); Pirkoh, 

superphosphate, 103,464 (106,880); and urea, 3,179 (3,470); Mari, 2,561 (44,034); others 

1,994,993 (1,888,450).. Thus, although the (Meyal, Khandot, Dhuenal, and Toot), 867 

output of urea advanced by 5.6%, produc- (1,038). The Dhulian, Hundi, and ’ Sari 

tion of nitrophosphate was only a few tons fields, with a collective original reserve of 
above the 1986 level, and production of the 278 billion cubic feet, were reported essen- . 

other three products fell. Nonetheless, the tially to be depleted as of July 1, 1986. No 

gain in ammonium nitrate more than com- reserve figures were provided for 14 other 

pensated in terms of total nitrogen content. gasfields that have been identified. 
_ Plant-by-plant details on urea output indi- Petroleum.—Pakistan’s petroleum indus- 

cated that three of the urea-only . plants try recorded output gains in both the pro- | 

produced I CXCESS of design capacity, the duction of crude oil and refinery products; 
Exxon facility operated at capacity, and the however, the gain in refined oils, based in 

Haripur plant are only ) and Multan plant large part upon imported crude, was larger 

(urea works) ell slightly short of design than that for domestic crude output, thus 

capacity. reflecting a growth in crude oil imports. 
This was clearly preferable to importing 

MINERAL FUELS higher unit value refinery products. It was 

In 1987, natural gas, all domestically not as desirable from the viewpoint of 

produced, accounted for 63.1% of Pakistan’s Pakistan’s foreign exchange situation as 

total primary energy production of about would have been a refinery increase based 

18.2 million tons, standard coal equivalent on domestic crude. The 1.1% growth in 

(SCE), far ahead of the 15.2% provided by domestic crude oil output fell short of gov- 

petroleum, the 12.3% provided by hydro- ernmental hopes but at least was a shift in 

electric and nuclear powerplants, and the the desired direction. The glut of crude oil 

9.3% supplied by commercial solid fuels. and attendant reduced prices on world mar- 

The 1987 level of energy production was kets worked in Pakistan’s favor. 

nearly 8.6% above that of 1986, when natu- Information released by the Ministry of 

ral gas provided 65.1% of the total; petrole- Petroleum and Natural Resources on field-
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by-field crude oil: production for July 1, _ block. | | | 
1986, to March 31, 1987, indicated that Data of the Ministry of Petroleum and 
Dhurnal Field remained the country’s lead- Natural Resources covering the fiscal year 
ing producer, accounting for 36.6% of total ending June 30, 1986, and the 9 months 
output of Pakistan’s 14 operating fields ending March 31, 1987, indicated that the 
during that period. Other leading fields and transport sector of the economy consumed : 

their shares of the total, were Leghari, 48.3% of the petroleum products used in | 
19.7%; Tando Alam, 9.2%; Khaskeli, 8.6%; Pakistan during that 21-month period. Pow- 
Meyal, 8.3%; Mazari (in its first appearance er generation used 14.2%; the industrial 
among producers), 5.9%; Dhabi, 5.5%; and _ sector, 13.4%; households, 11.3%; the agri- 
Toot, 3.9%. The remaining 2.3% was from cultural sector, 3.4%; and other government 
Balkassar, Joyamir, Ghotana, Dhulian, agencies (presumably including a variety of 
Finkassar, and Khuar (listed in order of uses), the remainder. Comparison with data 
volume of output). Of these minor produc- for the fiscal year ending June 30, 1981, 
ers, Ghotana, with 52,000 barrels, was in its Shows declines in the shares of total use by 
first year of production, whereas Khuar, the transport, agriculture, household, and : 
with only 3,000 barrels, has been in oper- gOvernment-agency sectors, and increases : 
ation since 1915. In July 1987, the Chak in the shares of use by industry and power 
Naurang Field at Chakwal was inaugur- generators. In terms of annual product 
ated, raising the number of operating fields Consumption, there was an increase of 64% 
to 15. At least seven more fields were listed | between the fiscal year ended June 30, 1981, 
with reserves, but these were not yet opera- and that ended June 30, 1986. Based on the 
tional. They included Mazari South, Nari, 9month data released, the projected con- | 
Tajedi, Turk, Liari, Halipota, and Tando sumption increase for the fiscal year ending _ 

| Muhammad Khan Taluka, and there were June 30, 1987, was very small. ; 
| additional possible commercial oil finds at ———————__ oe | 

Thora, Sono, Chatana, Chak Naurang, and to ner foreign mineral specialist, Division of Interna- 
Lashari (South), all in the Sunghar and *Where necessary, values have been converted from . 
Wassi concession blocks near Hyderabad, age Bact aos_Usgt 00 1586 Pelee on OR 
and at Ghanghoo in the Bohin concession and 1987—PRs17.399=US$1.00.
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The Mineral Industry of Peru 

By Pablo Velasco! | 

The Peruvian mineral sector faced con- fore, has a direct impact on the country’s 
tinued rising operational costs, labor prob- economy. In 1987, Peru ranked 2d in silver 
lems, terrorism, high inflation of 115%, and and bismuth production after Mexico, 3d in 
increased difficulties in obtaining foreign zinc, 6th in lead, and 10th in copper. 
currency to import supplies and spare parts. ro ernment Povcies and al Welalation 

ter being frozen for almost 2 years, the € most impo miner 
exchange rate for the mining sector “dolar issued during the year concerned the mar- 
minero,” one of the several exchange rates keting of minerals and metallurgical prod- 

exiting in the county, was ncreated om BO we sign he Poet Go 
apout ie Der Pest a in December os. ernment. This decree gave the state market- 

The official exchange rate dropped 65% in me od an aa winpect. the right % first 

the last quarter of 1987 from 20 intis per Cordance with this decree, all Peruvian 
See an Octo Peer deesite those mineral producers and/or metal traders 
changes in foreign exchange rates, that had to comply with a series of obligations, 

applicable to the mineral sector was behind when created gr on AGeus iter tonne 

tate onned vompenies. such as Minero opposition from the mineral sector and the | 
Peri Comercial §.A. (Min peco), Empresa Mining Society, the Government signed Su- 

. 71 , ’ ; preme Decree 008-87-EM/DGM. This edict 
Minera del Centro del Pert S.A. (Centromin artially canceled Minpeco’s right to first 
Pert), Empresa Minera del Pert S.A. (Min- fue al y allowed Peruvian mineral produc- 
ero Per), Empresa Minera del Hierro del ers to ‘issue tenders for the sale of their 
Pera S.A. (Hierro Pera), etc., have benefited mineral products abroad but allowed 
from local-currency financing by state- Minpeco to buy such tenders, and gave 
controlled financial institutions and from Minpeco the option to buy the mineral 

other inflows of fresh capital. Most private production as long as the commercial and 
sector mining companies were able to financial terms were competitive. The de- 
end the year with weak-to-moderate after- cree also authorized the Central Reserve 
tax earnings. Several small mines suspend- Bank (CRB) to buy directly or through 
ed operations for lack of working capital, Minpeco the silver contained in all ore 
new equipment, supplies and spare parts. concentrates and metallurgical products to 

Peru by tradition is a mineral producing be exported. Moreover, it authorized the 
and exporting country. The mineral sector CRB and Minpeco to enter international 
contributes approximately 10% tothe coun- markets to buy silver with CRB financial 

try’s gross domestic product, earns about resources. In addition, all silver producers 
50% of the total export revenues, and is were allowed to carry out hedging oper- 
considered the backbone of the economy. ations not to exceed 25% of their total 
Mining greatly contributes to the national production, providing that these were guar- 
integration and regional development by anteed with the sale of their own produc- 
offering work opportunities, establishing ac-_ tion. These modifications were well received 
cess roads, and bringing in educational and by the mineral sector. At yearend, the 
health services. The mineral sector, there- Government also issued a series of provi- 

689
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sions to revitalize the small- and medium-_tares on the coast. One-half of such areas 
size mining companies through reschedul- was to be returned to the Government upon 
ing and refinancing their debts. transition from the exploration phase to the 
In the mineral fuel sector, the Govern- production phase. | 

ment approved Law 24782 making signifi- A contractor could be assigned as many 
cant changes in Peru’s petroleum law. All as three blocks and through a Supreme 
new contracts will provide for an explora- Decree, a fourth block. In the case of con- 
tion phase of up to 6 years, including a basic tracts involving the construction of a major | 
4-year period divided into two stages with a_ gas or oil pipeline and related facilities, 
possible 2-year extension. The maximum _ contractors were required to offer Petréleos 
duration of oil contracts, including both del Pert (Petroperd), the state-owned petro- 
exploration and production phases, remain- leum company, no less than 50% of the 
ed 30 years. Contracts for the development investment; the latter may or may not 
and production of nonassociated natural gas accept participation. At the end of the 
could not exceed 40 years. The creation and contract period, all pipeline installations 
growth of the domestic market, the invest- and related facilities could be transferred to | 
ment recovery period, and the feasibility of Petroperfiatnocost. | | 
any export project had to be taken into The new law stated that the CRB would | 
account when setting the period for gas guarantee to foreign contractors the avail- 
contracts. Exploration blocks for both oil ability of foreign currency required. The 
and gas would be a maximum of 1 million new law also gave priority to the construc- 
hectares in the jungle regions, 500,000 tion of catalytic cracking units or other 
hectares in the highlands, 400,000 hectares alternate processes in the Pampilla and 
in the continental shelf, and 200,000 hec- Iquitos refineries. 

| ~~ PRODUCTION . 

According to statistical information re- §S.A., Sociedad Minera El Brocal S.A., Cia. 
‘leased by the Peruvian Ministry of Energy Minera Huaroén S.A., Raura, San Ignacio, 

and Mines, the country’s mining industry and Corp. Minera Nor Perd S.A. were listed 
overcame serious difficulties, to register as the major lead producers in Peru in 1987. 
increases in production in 1987. Metal out- Zinc production in 1987 increased 3%. 

| put was up despite operational problems The large-scale mining sector increased out- 
and strikes at major state producer Centro- put of concentrates by 12%. The medium 
min Pera, private copper producer South- mines suffered a 4% drop in output, due 
ern Peru Copper Corp. (SPCC), Hierro Per4, mainly to lower production by San Ignacio, 
and private zinc producer Empresa Minera whose San Vicente Mine was paralyzed by a 
San Ignacio de Morococha S.A. (San Ig- 30-day strike during the last quarter. Other 
nacio). Some medium and small mines suf- companies that experienced an output drop 
fered production setbacks as a result of a were Milpo, Raura, Cia. Minerales Santan- 
shortage of supplies and spare parts. der S.A., and Santa Luisa. Small mines 

Copper production increased more than increased output by 9%. Zinc production at 
2%. On a sector-by-sector basis, the output Centromin Per@ was up by 12%. Other 
of the large mines rose by 2%, the medium major zinc producers during the year were 
mines by 4%, and the small mines by 1%. Cia. Minera Perubar S.A., Atacocha, Cia. 
Production of copper from state mining Minera Volcan S.A., and El Brocal. 
companies also increased more than 2%. Total silver production in Peru rose by 
During 1987, the main copper producers in 7%, with the large mines sector increasing 
Peru were SPCC, Empresa Minera Especial output by 12%. Increased silver production 
Tintaya S.A., Centromin Peri, Cia. Minera _ was also recorded by the medium (4%) and 
Pativilca S.A., Cia. Minera Condestable small mines sectors. 
S.A., Cia. Minera Raura S.A., and Sindicato State mining companies increased pro- 
Minera Pacococha S.A. duction by 14% and accounted for 26% of 

Lead production increased by 5% to al- domestic silver output. The main silver 
most 204,000 tons. Centromin Pert, in par- producers were Centromin Pert, Cia. de 

ticular, increased lead output by 14%, while Minas Buenaventura S.A., Cia. de Minas 

the medium mines registered a drop of 2%, Orcopampa S.A., Cia. de Minas de Arcata 
and the small mines increased by 9%. State S.A., Huar6én, Nor Peri, SPCC, Cia. Minera 
producer Centromin Pera and private pro- de Caylloma S.A., and Santa Luisa, in order 
ducers Cia. Minera Milpo S.A., Cia. Minera of output. 
Atacocha S.A., Cia. Minera Santa Luisa Iron ore production remained stable de-



THE MINERAL INDUSTRY OF PERU 691 

spite the work stoppage at Hierro Peri ed 7.5% to about 263,200 troy ounces. 
during the second half of 1987. The general Total crude oil output in 1987 dropped 8% 

weak market caused by lower world steel to 60 million barrels (163,644 barrels per 

production and new mine capacity madethe day), in response to lower world prices. 

situation more difficult for Hierro Pera in Natural gas production was approximately 

international trade. | 50 billion cubic feet, the same level achieved 
Tin production from the country’s sole in 1986. The interior jungle areas contribut- 

producer, Minsur S.A., reached almost 5,300 ed 64% of the total, followed by the coastal 

tons, a 9% increase. Gold production declin- areas, 21% and the continental shelf, 15%. 

Table 1.—Peru: Production of mineral commodities 

(Metric tons unless otherwise specified) | 
| a 

Commodity 1983 1984 1985 1986> 1987° Om 

METALS | 
Antimony: 

Mine output, Sb content ____...___-_-~- 713 672 594 °670 590 
Metal _________~_-~_~__~_-_------ 323 372 377 359 2318 

Arsenic, white®_______________-______- - 1,009 1,090 1,257 1,278 21,221 
Bismuth: an 

Mine output, Bi content __.______-_-_-_- 678 650 185 "680 460 
Metal ________.___________---_- 526 651 138 605 2413 

Cadmium: 
Mine output, Cd content _______-_------ 897 674 579 468 2461 
Metal ___________________------ 451 390 420 887 2351 

Copper: . . 
‘Mine output, Cu content ________-_---~-- 318,780 353,927 391,332 397,364 2406,430 
Sulfate (Cu content)_____.______------ 2,491 2,535 2,539 2,234 - 22.078 

etal: , 
Smelter________________~----- 258,305 298,806 326,592 286,167 2986,575 
Refined_____ ~______-~--_--_-~~-- 161,369 188,571 226,787 225,614 2218,365 

Gold Electrowon ___~___—___~-~-~-~--~- 33,008 31,450 27,434 27,533 27,500 

Mine output, Au content ~ oe troy ounces__ 168,534 187,406 212,870 | 284,373 2263,186 
Metal ________.-___---_~--do___- 72,789 79,734 84,653 . 84,074 264,977 7 

Indium___________-_-~_~-~-~-~ kilograms__-_ 2,704 2,903 8,868 3,338 23,890 
Iron and steel: 

Iron ore and concentrate: 
Gross weight ____—_ thousand tons_-_ 4,287 3,979 4,892 5,036 25,019 
Fe content .____________--do___- T9898 T? 668 3,290 3,356 23.358 

Metal: 
Pig iront__§______________do____ 113 T4 168 216 2192 
Ferroalloys _______~--------+--- 320 _- _- -- _— 
Steel ingots and castings thousand tons_- 299 337 897 487 2502 

| Lead Semimanufactures_______——-do___- 243 346 304 377 2408 
ad: . 

Mine output, Pb content __________-~~-- 207,350 193,652 201,460 194,378 2208,950 
Metal _________---__------------ 67,662 70,192 81,895 66,417 266,421 

Manganese, mine output, Mn content __ ~~ ~__-_- a 273 334 119 200 
Molybdenum, mine output, Mo content __ ~~~ ~_- 2,642 2,974 3,807 3,484 23,353 
Selenium metal, refined ____ —— — — kilograms__ 19,514 20,758 14,506 12,035 211,488 

ver: o . 

Mine output, Ag content 
thousand troy ounces__ 50,477 53,080 58,230 61,916 266,052 

Metal, refined _____________~-do___- 24,814 26,885 24,159 21,442 220,717 
Tellurium metal __________ ~~ - kilograms_- 15,806 14,066 15,007 9,836 27,317 
Tin, mine output, Sn content ___________-- 2,808 3,314 3,807 4,817 25 263 
Tungsten, mine output, W content ________-_- 162 699 771 © 742 2664 

“  - Zine: 
Mine output, Zn content __________-_-- 491,668 465,890 523,434 597,576 2612,477 
Metal _____________---__-_----- 158,966 148,372 162,904 155,882 2145,092 

INDUSTRIAL MINERALS 
Barite __-________________________- 111,117 46,3238 21,661 9,945 10,000 
Boron materials, crude (borates)®__________~-~- 10,000 10,000 10,000 209 557 20,000 
Cement, hydraulic® ____ ~~ thousand tons_-_ 1,965 1,869 F757 72,128 2,000 
Chalke — ~~ —— ~~ === === === ===> == 470,000 470,000 470,000 470,000 470,000 

ays: 

Bentonite______________________- 15,110 12,971 2,017 38,080 30,000 
Fire clay_________________.------ 4,448 5,601 4,305 &5,000 5,000 
Kaolin _______________________- 586 ©1000 210 6,328 5,000 
Common clay _—_——~._-------------~-- 225,917 269,123 115,588 406,587 400,000 

See footnotes at end of table.
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Table 1.—Peru: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986” 1987°¢ eee 

INDUSTRIAL MINERALS —Continued 

Diatomite _________-_-~~~__~_________ 13,698 7,471 14,854 10,390 14,500 
Feldspar___________~-~~~~___________ 2,509 3,225 ; __ 19,467 10,000 
Gypsum, crude______~___~___________ 77,143 66,722 28,640 172,619 150,000 
Lime® ________~-_~_ 35,000 35,000 35,000 35,000 35,000 . 
Mica® _____ 550 550 550 550 550 
Nitrogen: Ncontent of ammonia®______ | 85,000 85,000 85,000 85,000 85,000 
Phosphates, crude____________________ 2,510 12,694 12,216 18,250 219,215 
Salt, all types... ~~~ _____ 149,832 258,027 204,992 399,387 400,000 
Stone, sand and gravel: . 

Stone: . 
Dolomite _____________________ 11,900 4,565 1,635 2,000 2,000 
Flagstone __-________________ —_ _- _- 467,766 400,000 
Limestone _________ thousand tons__ 1,276 1,906 2,031 2,935 | 2,500 
Marble____~_2=§_§ 6,179 5,396 1,550 7,258 6,000 
Onyx _~ ~~ Le _— _- -- 143 150 
Quartz and quartzite (crushed)________ 2,303 2,465 2,150 2,200 2,000 
Shell, marl.._-§ >. ~§_-_-___ a __ . _- _ §,487 5,000 a 
Slatee. = 5 18,000 18,000 18,000 18,000 18,000 
Travertine____§ $29 ~___________ _— _- —_ 4,082 4,000 

Sand and gravel: 
Construction _______ thousand tons__ 2,583 2,421 1,902 3,034 2,500 
Silica sand_______________do____ 52 53 2 99 60 

Sulfur: | 
Elemental: 

Native®. = 52-2 100 100 100 100 100 
Byproduct of metallurgy ___________ 64,709 64,256 68,145 66,300 66,000 

Sulfuric acid, gross weight _____________ 200,359 199,431 182,031 207,190 200,000 
Talc and related materials: 

Tale ~--_-~_ 195 510 500 1,754 1,500 
Pyrophyllite __-._-_._._~___________ 5,037 8,728 __ 7,354 7,000 

Total _-_-._-_____ 5,532 9,238 500 9,108 8,500 
MINERAL FUELS AND RELATED MATERIALS 

Carbon black ____~_____~____ 2,154 5,329 5,949 5,439 5,000 

_ Anthracite, run-of-mine ____§____-_____ 120,000 84,000 92,750 ©90,000 90,000 
Bituminous, run-of-mine ______________ __ __ 46,310 ©40,000 40,000 ————$ Eee 

Total _-._-___~_____ LL 120,000 84,000 139,060 “130,000 130,000 
Coke, all types®._-__§-_-_-__-§_-_ = ~ 10,000 10,000 10,000 10,000 10,000 
Gas, natural: 

Gross____________- million cubic feet__ 42,100 45,484 47,256 50,012 49,279 
Marketed® _________________do____ 22,000 22,000 22,000 22,124 18,440 . ES —————_—_—_—<=[—a—>—>>———<_{_____Z*_Z{_=Z£=£=£==££ [=== 

Natural gas liquids: 
Natural gasoline and other® 

thousand 42-gallon barrels_ _ 53 190 249 240 2299 
Propane -__________________do____ 6 49 81 69 265 
Butane__-__________________do____ 8 6 6 6 29 te, 

Total _-________________do____ 62 245 336 315 2373 
Petroleum: . 

Crude ____________________do____ 62,454 67,374 68,788 64,800 259,730 $n —=—=—=—=—=—=—=—=—=—>>>=—=—=<=<>[—_[C[*H[K_ —>==—_—_—__"*"_==== 
Refinery products: 

Gasoline, motor____________do____ 10,835 11,539 11,627 11,702 211,658 
Jet fuel. _§$_§_§ > do 2,718 2.654 2,377 2,551 22,269 Distillate fuel oil _______.____do____ 9,591 12,020 12,389 10,577 210,831 
Residual fuel oil _-_.________do____ 21,687 26,617 25,652 27,441 229,675 Lubricants_______________do____ 57 63 58 61 263 
Liquefied petroleum gas_______do____ 1,170 1,429 1,407 1,577 21,620 Asphalt_________________do____ 178 212 271 333 2262 Refinery fuel and losses_______do____ 596 386 537 1 24 
Other__________________do____ 2,090 1,074 1,536 1,131 21,079 NG 

Total _______________do____ 54,896 62,214 62,207 62,314 261,818 eee 

°Estimated. Preliminary. ‘Revised. 
1Table includes data available through Aug. 28, 1988. Where appropriate, data have been revised to conform with that reported in Anuario de la Mineria Pert, 1977-85, Ministerio de Energia y Minas, Lima, 1986, 167 tables. Production figures for 1986-87 do not necessarily reflect recoverable metal content as do those for prior years. 
2Reported figure. 
5OQutput reported by Empresa Minera del Centro del Pert S.A. 
“Excludes sponge iron production as follows, in tons: 1983—27,024; 1984—62,121; 1985—44,311 (revised); 1986—55,496 

(revised); and 1987—60,100. 
5Includes hexane.
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| TRADE 

Export volumes of all major metals ex- million troy ounces due to an increase in 

cept gold and zinc increased. The value of domestic consumption. Centromin Peri’s 

mineral exports rose by 9% to $1.2 million, sales of silver in domestic markets increas- 

due mostly to the unexpected increase in ed by 248%, reaching more than 7 million 

metal prices during the last months of the ounces. | 
year. Nonfuel minerals accounted for 46% Because of declining domestic production, 

of the total value of mineral exports. Cop- Peru stopped exporting crude oil. It import- 

per alone represented almost 20%, while ed crude for the first time since 1974, with 

lead (mainly due to the silver content in an initial shipment of about 2 million bar- 

concentrates) and zinc accounted for 10% __rels of light crude oil. Imports of refinery 

each. Exports of silver, iron ore, gold, and products also increased, while exports of 

other metals accounted for the remaining refinery products dropped. 

share. | | Minpeco’s “silver lawsuit” in the U‘S. 

Domestic gold sales by the Banco Minero District Court for southern New York con- 

. amounted to 164,000 troy ounces, of which tinued at yearend. In 1987, Minpeco obtain- 

85% was sold to the CRB to ‘increase its ed $55 million through settlements with 

international reserves. The rest was sold to Banque Populeire Suisse, E. F. Hutton, 

local jewelers and dentists. The Govern- Merrill Lynch, and Prudential Bache. 

ment in 1987 authorized temporary imports The average foreign exchange rates in 

of about 70,000 ounces of refined gold to 1986 and 1987 were 17.76 and 31.40 intis per 

satisfy the increased domestic demand. Le- US$1.00, respectively. 

gal exports of silver dropped by 23% to 14.4 | 

Table 2.—Peru: Exports and reexports of mineral commodities’ —_ 

| (Metric tons unless otherwise specified) 
EN 

| Destinations, 1984 

Commodit# 1983 1984 ~~ pug... 
mun ts United Other (principal) 

METALS 

Aluminum: 
Oxides and hydroxides _____~_~- _- 5 ‘ _— All to Chile. 
Metal including alloys, semimanu- 
 factures ___________------- 18 1 _— Do. 

Chromium: Ore and concentrate _~_--— _- 322 —_ Do. 

Copper: 
re and concentrate ________-—~—~- 49,755 94,297 _— Japan 73,011; Spain 2,794; West 

Germany 1,976. 
Metal including alloys: _ ; 

Unwrought______---_----~- 59,181 112,753 17,369 Japan 24,698; United Kingdom 

Semimanufactures _______ ~~ 8,302 10,141 4,730 Costa Rica 1,749; Colombia 1,124. 
Iron and steel: 

Iron ore and concentrate excluding 
roasted pyrite __ thousand tons__— 1,259 3,925 25 Republic of Korea 1,696; Japan 

1,280; Netherlands 517. 

Metal: 
Ferroalloys_——.____------ 88 _— 
Steel, primary forms __——__— ~~ 2,998 _— 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions___§________--_ 51 729 _- Bolivia 480; Chile 184; Ecuador 

Universals, plates, sheets __ 7,358 158 _. All to Venezuela. 
Hoop and strip _ — — —_~—-- 1 _. 
Rails and accessories _— — — — 1 4 _- Bolivia 3; Chile 1. 
Wire _________--__-- 76 28 __ Bolivia 24; Colombia 4. 
Tubes, pipes, fittings ____- 189 743 _- Colombia 723; Venezuela 18; Bo- 

vila 2. 

Castings and forgings, rough 1,074 2,888 _- Chile 1.690; Bolivia 955; Colom- 
1a . 

Lead: 
Ore and concentrate______.-_-- 234,577 240,124 67,385 Belgium Luxembourg 80,139; Ja- 

Oxides ________________--- 1,294 708 __ Venezuela 270; Colombia 248; 
Chile 74. 

Metal including alloys: 
Unwrought__________---- 58,035 65,343 13,715 —_ Italy 12,000; Portugal 8,704. 
Semimanufactures _____—~-~- 8 61 61 

Nickel: Ore and concentrate ___——_-~-— 1,555 __ 

See footnote at end of table.
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Table 2.—Peru: Exports and reexports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) - . 

Destinations, 1984 - 

Commodity 1983 1984 : i. 
United Other (principal) 

METALS —Continued 

Silver: 
Ore and concentrate?” | ; 

value, thousands_ _ $3,446 $7,090 $778 West Germany $3,373; Belgium- 
. ; Luxembourg $2,898. . 

Metal including alloys, unwrought . 
and partly wrought _____do____ . $256,540 $195,990 $130,154 United Kingdom $25,635; Brazil 

Tin: | 
Ore and concentrate___________ 567 3,229 2,502. Mexico 464; West Germany 263. 
Metal including alloys: 

Unwrought_ $$. ___ 2 3 ~~ Ecuador 2; Chile 1. 
. Semimanufactures_________ 68 18 _- Guatemala 10; Venezuela 2; 

. Panama 1. . 
Titanium: Oxides_______________ 1 —_ 
Tungsten: , 

Ore and concentrate___________ 1,249 1,336 ~ 963 West Germany 191; Japan 182. 
Metal including alloys, all forms L . 

zi value, thousands_ _— _- $4 _.  AlltoChile. . 
inc: 

Ore and concentrate____=§_~§_____ 694,406 761,749. 33,212 Japan 228,055; Belgium Lyxem- 
oo bourg 149,064; France 62,598. 

Oxides _________~__ Le 378 879 773 = West Germany 35; Chile 22. 
Metal including alloys: oo. 

Unwrought_ $$$ 151,042 128,808 30,904 Japan 27,131; Venezuela 16,465. 
Oth Semimanufactures _________ 4 304 -— Bangladesh 301; Chile 3. 

er: 
Ores and concentrates... _______ 2,287 3,508 45 United Kingdom 1,026; Chile oo 

. 792; Belgium-Luxembourg 583. 
Oxides and hydroxides __.______ —_ 1 _. All to Bolivia. 
Ashes and residues____ 9 ~_§___ 14,657 16,035 _— Belgium-Luxembourg 10,000; 

Australia 6,000; Canada 35. 
Base metals including alloys, all forms 1,906 1,557 432 Netherlands 322; U.S.S.R. 140. 

' INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing 
wheels and stones _____________ 5 11 ~— Bolivia 9; Chile 1; Ecuador 1. 

Asbestos, crude ~§ --_-§_-_________ 45 30 __ Chile 20; Bolivia 10. 
Barite and witherite_____§________ ' 57,861 43,291 38,641 Venezuela 3,630; Chile 1,020. 
Boron materials: 

Crude natural borates__________ 1,224 3,367 __ Brazil 3,096; Chile 271. 
Oxides and acids ___-_§_§___§_§____ 269 65 — Venezuela 62; Ecuador 3. 

Cement________~ ~~ 4,773 4,760 _. __ All toChile. 
Clays, crude_____§_§_§__ 249 2,528 __ Do. . 
Diamond: Gen, not set or strung 

value, thousands_ _ $5 $3 $1 West Germany $2. 
Diatomite and other infusorial earth _ _ _ 10 11 _- All to Chile. 
Fertilizer materials: 

Crude, nes ~~ 5 = 763 2,330 18 Belgium Luxembourg 2,006; Ja- 
pan 306. 

Manufactured, unspecified and mixed _- 3 __ All to Bolivia. 
Graphite, natural ___§.§_§_§_§_______ 5 34 -- Argentina 28; Chile 6. 
Mica: Crude including splittings and 

waste ___.._ § 5 _— 11 _- All to Chile. 
Precious and semiprecious stones other 

than diamond: Synthetic 
value, thousands_ _ $1 $2 _— Japan $1; Netherlands $1. 

Pyrite, unroasted___§_§___.§_-§__§____ 56 93 65 West Germany 8; Japan 5. 
Sodium compounds, n.e.s.: Sulfate, manu- 

factured__-_-_§_§______ 2,693 2,750 273 Brazil 974; Bolivia 716; Vene- 
zuela 553. 

Stone, sand and gravel: 
Dimension stone: 

Crudeand partly worked _____ 2,789 2,373 -- Colombia 2,348; Japan 25. 
Worked_____§____§_______ 44 164 58 Colombia 101; Panama 2. 

Dolomite, chiefly refractory-grade __ 640 190 _. _ All to Ecuador. 
Quartz and quartzite.__________ 6 17 9 West Germany 2; Italy 2. 

Talc, steatite, soapstone, pyrophyllite __ 248 —- 
Other: 

Crude___-_-__§___~_ (3) 2 _. West Germany 1; Spain 1. 
Slag and dross, not metal-bearing _ _ _ 26 115 —_. NA. 

MINERAL FUELS AND RELATED 
MATERIALS 

Carbon black __-__.§_-_-_________ 7 54 _- All to Chile. 
Coal: All grades excluding briquets __ _ _ 150 _- 

See footnotes at end of table.
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Table 2.—Peru: Exports and reexports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

a 
Destinations, 1984 

Commodit 1983 1984 : 
y Rnited Other (principal) 
a 

| MINERAL FUELS AND RELATED 
MATERIALS —Continued . 

Petroleum: 
Crude. thousand 42-gallon barrels_ — 3,408 4,430 3,985 United Kingdom 445. 
Refinery products: . a 

‘Gasoline, motor. 
42-gallon barrels_ — NA 222,998 222,071 Colombia 485. 

. Distillate fuel oil __.___do___~— NA 230,842 37 +. Japan 104; Netherlands 7; 
unspecified 230,694. 

Lubricants ________—do__—~— 6,013 77 __ Ecuador 70; Costa Rica 7. 
Residual fuel oil__ _ _____do___~ 2,606,391 1,846,145 1,659,219 Austria eo Netherlands Antil- 

es 286. 
Bituminous mixtures_._ _do_ _ — — 164 6 -- All to Bolivia. 
ene 

NA Not available. - 
1Table prepared by H. D. Willis. Export data for 1984 were the latest available at the time of publication. 
2May include other precious metals. . 
SLess than 1/2 unit. . 

| . Table 3.—Peru: Imports of mineral commodities' 

_(Metric tons unless otherwise specified) 

seven 
. Sources, 1986 

Commodity | 1984 1986 : 
. y United Other (principal) 

ep A 

Aluminum: 
Ore and concentrate ___ _.__.___— 5,923 283 __ Guyana 278; West Germany 5. 

- Oxides and hydroxides ________~ 1,746 1,302 104 West Germany 873; United 
Kingdom 107. 

Metal including alloys: 
Scrap ___— value, thousands_ — $49 __ 
Unwrought_ _________-~-~- 3,355 5,289 225 Venezuela 3,993; France 378; 

Brazil 321. 
Semimanufactures ____ —___~— 1,653 1,918 87 West Germany 526; Brazil 523; 

. France 141. 
Beryllium: Metal including alloys, all 

forms _._____~— value, thousands_ _ -— $3 $3 

Ore and concentrate _______--_~- 1,720 4,144 _— Philippines 4,000; Republic of 
South Africa 1389; Denmark 5. 

Oxides and hydroxides _____-~~~- 24 50 ) Mexico 21; West Germany 19; 
Netherlands 5. 

Cobalt: Oxides and hydroxides _ _ _ —_—_ 3 9 9 
Columbium and tantalum, metal includ- 

ing alloys, all forms, tantalum 
value, thousands_ _ $1 $1 $1 

Copper: Metal including alloys: . 
Unwrought ________-_----~-- 8 6 (?) Htaly 4; Canada 1; West Germany 

Semimanufactures____-__.—-_-~ 587 820 91 Chile 238; West Germany 204; 
Brazil 114. 

Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite _._________-~- 17 NA 

Metal: 
Scrap _.-_~------~----- 77,881 61,328 60,787 Chile 541. 
Pig iron, cast iron, related mate- 
rials. ~~~ ~___-___ 225 1,040 140 Trinidad and Tobago 637; Swe- 

den 205. 
Ferroalloys: 

Ferromanganese___ — — — _ — — 2,644 1,962 4 France 1,003; Republic of South 
Africa 561; Netherlands 119. 

Unspecified_ ______-_~- 2,669 2,220 20 Republic of South Africa 867; 
Chile 776; Belgium-Luxem- 
bourg 155. 

Steel, primary forms —_— ————_— 37 2,326 (?) Italy 2,311; Brazil 7; Spain 4. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions... _________- ~~ 21,013 17,568 623 Japan 5,657; France 3,766; 

Belgium-Luxembourg 2,522. 
Universals, plates, sheets _ _ 54,328 55,820 2,591 Japan 24,802; Brazil 12,847; 

France 8,286. 

See footnotes at end of table.
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| Table 3.—Peru: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) _ 

Sources, 1986 

Commodit 1984 1986 : . 
y United Other (principal) | 

METALS —Continued ° 

Iron and steel —Continued . 
Metal —Continued 

Semimanufactures —Continued . 

Hoop and strip _________ 1,671 2,253 154 Japan 997; Canada 525; West 
Germany 250. 

Rails and accessories _____ 2,332 1,444 371 West Germany 612; United : 
Kingdom 252. 

Wire _______-~_______ 3,535 1,656 3 Republic of South Africa 1,022; 
. Belgium-Luxembourg 243; 

- Chile 194. 
Tubes, pipes, fittings _____ 40,252 8,786 1,267 Argentina 2,228; Japan 2,210; 

Brazil 1,765. 
Castings and forgings, rough . 683 760 109 Belgium-Luxembourg 430; Spain 

Lead: 
Oxides ___ _-_. _-~_-~___ 11 1 ~All from West Germany. 
Metal including alloys: vo 

Unwrought_ value, thousands_ _— $4 —_ 
- Semimanufactures _________ 26 3 3 . 

Magnesium: Metal including alloys: 
Unwrought ___._-___________ 16 8 8 . 
Semimanufactures_ ___________ 11 15 13 Italy 1. ; 

Manganese: . 
Ore and concentrate ..§ $$ __~____ 1,056 1,099 . 10 Mexico 935; Brazil 152. 
Oxides ____- ~~~ 329 681 17 Mexico 294; Greece 149; 

Belgium-Luxembourg 74. 
Mercury _____.—~— 76-pound flasks_ _ 580 783 145 Netherlands 261; China 174. ~ 
Molybdenum: Metal including alloys, 

all forms______— value, thousands__ $18 $26 _— Netherlands $20; Belgium- 
Luxembourg $5; Brazil $1. 

Nickel: 
Ore and concentrate__________ 1 1 _- All from United Kingdom. 
Metal including alloys: . 

Unwrought_— ~~. ~_--__ 15 171 1 Canada 157; Netherlands 9; Re- 
public of South Africa 5. 

Semimanufactures __—_—____ 67 99 12 Netherlands 33; West Germany 
26; Austria 12. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought, . , 
platinum ____— value, thousands_ _ $13 $12 $12 

Rare-earth metals including alloys, all . 
forms __________-~_-~_-~~_~ 4 NA 

Silver: Metal including alloys, unwrought 
and partly wrought 

Tin value, thousands_ _ $34 $24,198 $9,889 Switzerland $14,302; Sweden $6. 

Ore and concentrate___________ _- 1 -- NA. 
Metal including alloys: 

Unwrought________~_-____ 248 325 35 Bolivia 277; Brazil 13. 
Semimanufactures ____—____ 7 21 2 Bolivia 13; Republic of Korea 2. 

Titanium: Oxides_____§_§_§__._____ 91 129 48 West Germany 49; United King- 
om 17. 

Tungsten: Metal including alloys, all 
forms ________________-___ 11 2 (?) Mainly from Netherlands. 

Zinc: 
Oxides _____________L_____ 4 6 1 WestGermany4. 
Metal including alloys, semimanu- 

factures_ $$. $$ 30 9 3 West Germany 3; United King- 
dom 3. 

Other: 
Ores and concentrates__________ 119 127 _- Australia 125; Republic of South 

Africa 2. 
Oxides and hydroxides _________ 155 72 40 Italy 24; West Germany 6. 
Ashes and residues_ __§_ _~§______ 1 _— 
Base metals including alloys, all forms 30 23 6 Bolivia 9; France 2. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete __-_- LLL 119 189 156 Netherlands 22; West Germany 

Artificial: Corundum __________ 253 301 2 Brazil ate Austria 12; West Ger- 
many 10. 

Dust and powder of precious and semi- y 
precious stones 

value, thousands_ _ $7 $2 $2 
Grinding and polishing wheels and 

stones ___________~_--___ 89 172 8 Brazil 56; Italy 49; Chile 18. 

See footnotes at end of table.
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Table 3.—Peru: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

ee 
Sources, 1986 

Commodit, 1984 1986 . 
y United Other (principal) 

ee ee SS SS SS SSS 
eee re 

INDUSTRIAL MINERALS —Continued 

Asbestos, crude. _________-~--- 3,247 6,083 333 Canada 4,479; Greece 980. 

Barite and witherite_____..__---- __ 20 1 Brazil 19. 

Boron materials: Oxides and acids _ ~~~ 38 23 10 Netherlands 10; West Germany 

Cement______--------~------~-+ 7,634 5,307 20 ~~ Barbados 3,000; Colombia 2,014; 
; France 201. - 

Clays, crude _________._---~~-~-- 7,008 4,429 3,003 United Kingdom 1,025; Japan 

Cryolite and chiolite | 
value, thousands_ — $2 — 

Diamond: . 
Gem, not set or strung. _ _ _ .do__ __ $11 $2 $1 Brazil $1. 
Industrial stones ________do___~— $148 $50 $50 oe 

Diatomite and other infusorial earth _ _ _ 1,850 1,489 390 Mexico 1,029; West Germany 16. 

Feldspar, fluorspar, related materials __ 490 2,515 _— Mexico 2,220; Canada 244; 
' France 48. 

Fertilizer materials: Manufactured: . 
Ammonia _________~-------~ . 51 5 __ Argentina 3; Chile 1; West Ger- 

manyl. | 

Nitrogenous___________----- 15,554 176,340 36,999 Romania 49,131; U.S.S.R. 31,497. 

Phosphatic ____.___-------~- 13,024 32,431 32,431. 
Potassic _________-------~-- 23,310 33,111 17,018 U.S.S.R. 8,400; Canada 7,681. 

Unspecified and mixed ______-—-- 11,691 29,924 29,627 West Germany 135; Belgium- 

. Luxembourg 97. 

Graphite, natural _________----- 30 35 25 Japan 9; West Germany 1. 

Gypsum and plaster ___._____----~- 24 36 25 Japan 9; United Kingdom 2. 

agnesium compounds: Magnesite, crude 4,721 5,007 10 Brazil 3,194; Spain 807; Nether- 
lands 504. 

Mica: 
Crude including splittings and waste — 123 18 15 West Germany 3. 

Worked including agglomerated split- 
tings _..____--__---_----- 7 7 2 Japan 2; Australia 1. 

Nitrates, crude ______._.-_-_-----+ 534 162 1 Chile 161. 

Phosphates, crude __~____-~-~~--- 183 297 96 Belgium-Luxembourg 156; West 
; . Germany 45. 

Pigments, mineral: Iron oxides and 
ydroxides, processed______.—-~~ 544 648 5 West Germany 626; Brazil 11. 

Potassium salts, crude . 
value, thousands_ — __ ~ $1 __ All from West Germany. 

Precious and semiprecious stones other . 
than diamond: Synthetic _ _ _ _do_ _ _~— $1 $2 $2 

Pyrite, unroasted_ ____.___------ _— 400 400 | . 

Salt and brine__________.----~-+ 566 363 17 West Germany 264; United 
Kingdom 61; Netherlands 20. 

Sodium compounds, n.e.s.: 
Carbonate, manufactured_ — ———— ~~ 20,055 24,087 20,079 West Germany 2,474; France 

Sulfate, manufactured ___— ~~~ 2,864 4,019 117 Chile 1,446; West Germany 964; 
Uruguay 734. 

Stone, sand and gravel: 
Dimension stone: 

Crude 2 and partly worked _ ~~ ~~ 140 1,653 61 Greece 967; Italy 292; Spain 234. 

orked __ _~__..__---_--- _- 
Dolomite, chiefly refractory-grade —— 261 762 _. Spain 756; Sweden 6. 

Quartz and quartzite... _____-_- 7 21 8 Belgium-Luxembourg 13; West 
Germany 6. 

P wn other than metal-bearing _— —_ 6,411 6,320 5,657 Norway 557; West Germany 65. 

r: 
Elemental: 

Crude including native and by- 
product__.-_-_---_~--~- 4,412 2,784 1,983 Colombia 801. 

Colloidal, precipitated, sublimed _— 94 58 54 West Germany 4. 
Sulfuric acid_ _.____-__-_-+--- 8 4 _. West Germany 3; France 1. 

aa steatite, soapstone, pyrophyllite _— 350 621 50 China 185; Italy 122; Brazil 107. 

er: 
Crude____.---_------------ 63 38 5 West Germany 33. 
Slag and dross, not metal-bearing — — — 46 4,829 4,829 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _ _ ___ ~~ 17 14 13 United Kingdom 1. 
Carbon black ______—-..-------- 236 438 66 France 206; West Germany 104. 

Anthracite and bituminous_ — ~~ ——_— 52,438 26,646 25,352 Colombia 1,002; Australia 292. 
Lignite including briquets ~~ ~~~ ~~ 233 TT 77 

Coke and semicoke. __..___.---~- 52 91,526 37 Japan 91,317; United Kingdom 

See footnotes at end of table.
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| Table 3.—Peru: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) | 

| Sources, 1986 
Commodity 1984 1986 United Other (principal) | 

MINERAL FUELS AND RELATED | 
MATERIALS —Continued 

Petroleum refinery products: . | 
Liquefied petroleum gas 

| | 42-gallon barrels__ 104,400 58 58 | 
Gasoline_____________do____ 29,793 20,975 NA NA. , 
Mineral jelly and wax _____do____ 66,604 78,031 3,172 Braril 40,263; Argentina 17,440; 

Kerosene and jet fuel _____do____ 488 258,905 NA NA 
Distillate fuel oil _.______do____ 552,040 408,428 168,292 Venezuela 125,276; Mexico 

Lubricants__.......__.__do____ 294,280 —.291,880 46,291 Venezuela 284,640; West Ger- 

‘Residual fuel oil _-.____ _do____ 60 20 4 West Germany 18. 
Bitumen and other residues / 
| do____ 11,805 121 121 7 _ . 
Bituminous mixtures _____do____ 358 297 248 United Kingdom 36; Colombia 6. 
Petroleum coke_________do____ 160 303 - 303 

NA Not available. 
1Table prepared by H. D. Willis. Import data for 1985 were not available at the time of publication. . 

*Less t unit. | 

| COMMODITY REVIEW | 

METALS | Finance, requesting a declaration that the 
end of the Cuajone investment recovery 

Copper.—The large-scale mining sector : - : : program ended in July 1987. Both Minis- | 
SPOC, the largest privately Oped Coren tries had not acted on these petitions at 

producer in the country, with operations at yearend " more than a year of continuous | 

orn Peru, maintained ite 61% contribution ‘2stiNé, positive results were obtained from 
to Peru’s total copper output. Toquepala dump leaching at the Toquepala Mine. If 
and Cuajone stopped their o " rations in tests continue to show favorable results and 
1987 for 20 an : 14 days, r espectiv ely— feasibility studies demonstrate that such a | 

compared with 30 and 75 days, respectively, roject 1s economic and can be financed, a 
in 1986—both due to labor strikes and proposal for an investment in a full-scale | 
supply shortages. The sudden improvement solvent extraction project may be presented 

in world copper prices in the last quarter 11988. _ , 
helped SPCC’s operations and resulted ina , Centromin Pera continued operating the 
year of changes in Peru. Sharp devaluation ‘i deposits containing copper, lead, silver, 
of Peru’s currency also reduced energy and 4d zinc at Andaychagua, Casapalca, Cerro 
labor costs. The average refined copper de Pasco, Morococha, San Cristobal, and 
price in 1987 was 81.3 cents per pound Yauricocha and the deposit at Cobriza. 

compared with 62.1 cents per pound in 1986. Centromin Pera reported a copper output of 
SPCC’s gross operating income increased to 41,900 tons, slightly lower than in 1986. La 

$51 million compared with $21.5 million Oroya copper refinery, also operated by 
earned in 1986. SPCC gross sales in 1987 Centromin Pera, produced 53,300 tons of 

amounted to almost $436 million, and the refined copper, which was below its in- 
company paid more than $28.8 million in stalled operating capacity. During 1987, 
taxes. In October, the Government extended Centromin Pera suffered production losses 
by 1 year the original period granted to of about 10% because of the lack of min- 
SPCC for recovering the $727 million invest- ing supplies, spare parts, and equipment. 
ed in Cuajone. In this regard, SPCC filed Other factors having a direct negative im- 
petitions with the Ministry of Energy and pact on production were the unstable work 
Mines and the Ministry of Economy and force, serious transportation limitations,
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and a number of terrorist attacks in the and Nor Pera, owned 80% by ASARCO 

Cerro de Pasco area. Incorporated, the rest of the 31 mining 

Tintaya, the most recently opened state- companies in this sector are either entirely 

owned copper mine and the second largest or largely owned by Peruvians. 

copper producer in Peru, produced almost Aside from copper deposits currently in 

167,000 tons of copper concentrates contain- production, the country has several 

ing 34% copper, a 217% gain over that of unexploited copper deposits waiting devel- 
1986. Despite having increased sales of opment, including Antamina, Coroccohuay- 

161%, the company suffered heavy losses, co, La Granja, Michiquillay, Canariacu, 

attributable mainly to very high financial Toromocho, Tambo Grande, and Quellave- 

costs. Tintaya, as with other state and co, All of these deposits are controlled by | 
private mining companies, had to face se- Minero Pera. a | 

vere operating restrictions because the CRB Gold.—Alluvial gold continued to be 

limited the availability of foreign currency purchased by the Banco Minero (BM) 

to import equipment and spare parts. Tin- throughout the country. However, it was 

taya also experienced delays in copper con- egtimated that 50% of this production never 
centrate deliveries to customers due tO  ,+eached the BM. In previous years, much of 

transportation problems. __ the gold produced in the country was _ 
In 1987, Minero Pera continued its efforts thought to have been smuggled to other | 

to develop projects that were economically countries. Currently, this gold was sold 
attractive to both the company and the directly to jewelers or private individuals 

country, such as the 25,000-ton-per-year Tlo because of the weak economy, high infla- 

BOO oc renmery oxpansen me proc dito tion, low interest rates, and devaluation of 

b 7 iy © i y Nin. Aug, +. 1988 Th the country’s currency. The BM offices at 

: t y ai he lon total ugus ded ° od © Puerto Maldonado on the Madre de Dios | 

Fon canacit oof 7 5 000 tons of ro ser River and in Juliaca, Puno and Cuzco De- 

thod paciy — I “1987 the Il ae partments purchased 76,154 ounces of gold, 

cathodes per year. in ivol, the io rennery equivalent to 86% of the total alluvial gold 
produced 148,000 tons of copper cathodes, urchased by BM in 1987 

1.4: million ounces of silver, and 2,800 P Si as J y 1971. BM h: d held th 

ounces of gold, maintaining the same level ince dune ’, ad ne © monop 
. oly.on gold marketing, with the exception of 

of output as in 1986. | ld rted j trates. H . 

Minero Pera was negotiating with SPCC Bord expo in concentrates. . Othe CRB. 
a new agreement to toll refine part of 1987, it shared this monopoly with the . 

SPCC’s blister copper production at the Ilo In 1987, domestic gold sales amounted to 
refinery. About 55% of the blister copper 164,000 ounces, of which 139,000 was sold to 

produced by SPCC went to Minero Pert. the CRB to increase its international re- 
Minero Perd’s Cerro Verde unit in Arequi- 5€rves. The balance was sold to local jewel- 

pa Province produced 6,300 tons of copper ©TS and dentists. - } 

concentrates and 24,500 tons of electrolyt- The average international London fixed 

ically refined copper, of which 11,300 tons of 801d price in 1987 was $446.672 per ounce, 
the cathodes came from the sulfide leaching 21% higher than the 1986 average. 
process. Most of the alluvial gold produced in Peru 

A project to treat secondary sulfide ores WS recovered by inefficient labor-intensive 

from the Cerro Verde Mine by combined methods. Thousands of miners earn their 
leaching and flotation was submitted for living by panning gold in river banks, main- 

approval during 1987. The process would _ ly in the southeastern slopes of the Andes in , 

use existing facilities to treat the coarse the Departments of Madre de Dios and 

fraction of the ore by acid-ferric bacterial Puno. One company, Cia. Aurifera Rio In- 

leaching to produce 15,000 tons per year of ambari S.A., operated a gold dredge on its 
copper cathodes. The fines would be recov- concession on the Madre de Dios River. The 

ered by flotation in a 5,000-ton-per-day 7-cubic-foot bucket line dredge, which was 

plant to produce 57,000 tons per year of imported from Bolivia, started dredging on 

copper concentrates. a trial basis in July 1987. During the last 6 

The medium-size mining sector’s most months, Inambari produced an average of 

important copper producers were Minera 514 ounces of gold per month, which was 

Pativilca and Minera Condestable. This sold entirely to BM. A $6 million loan 

mining sector contributed 4% of the total agreement signed in June 1986 with the 

production. With the exception of Santa International Finance Corp. had not been 

Luisa, owned 100% by Japanese interests, implemented. The Peruvian Government



700 MINERALS YEARBOOK, 1987 

had not signed a contract guaranteeing the Huar6n, Raura, San Ignacio, Nor Pera, and 
availability of foreign currency generated Chungar were listed among the significant 
by the project to service and repay the loan. _ lead producers in Peru in 1987. 

Minero Pert maintained its plans to put Centromin Pera, Peru’s major zinc pro- 
the San Antonio de Poto gold dredging ducer, increased its output by almost 12%, 
project into operation by 1989. The planned offsetting by 10% a decline by San Ignacio, 
investment was $28 million, and the compa-__ the country’s second largest zinc producer 
ny was authorized by the Government to and the most important private zinc produc- 
receive a $5 million loan from the Andean er. The San Vicente Mine was paralyzed by 
Development Corp. (CAF) to purchase the a 30-day strike during the last quarter of equipment and spare parts required to start 1987. Other companies that saw output drop 
the project at the Pampa Blanca gold depos- in 1987 were Santa Luisa, Milpo, Raura, 
it in the Ananea area. In 1987, Minero Pera and Santander. Increases were registered at 
produced 6,816 ounces of gold inthe Ananea Perubar, Atacocha, Volcan, and El Brocal. 
area of the San Antonio de Poto concession, | Minero PerG’s Cajamarquilla zinc refin- a 10% increase. ery suffered a drastic reduction in refined 

| Orcopampa, a subsidiary of Buenaven- Zinc output during 1987, producing only 
tura, continued to be the largest producer of 78,377 tons compared with the previous 

| gold in concentrates in the country and Years total of 96,045 tons. The reduction 
operated a gold and silver mine in the W@§8 due partly to technical problems at the | 
Arequipa Department of southern Peru. Plant and partly to several power supply 
The company produced 10,978 tons of con- CUts caused by terrorist attacks on the Lima . . lectrical network during 1987. The reduc- centrates assaying 395.2 ounces of silver per ti . tout forced th to clai 
ton, 3.32 ounces of gold per ton, and 4.17% force maiesre on its vine whipmon ts. with 
copper. The production was valued at $56 110 “ioas estimated at 10,000 tons of sine million, compared with $29 million in 1986. production ? , 

Orcopampa’s gold production was sold 0 The Cajamarquilla zinc refinery also pro- 
Centromin Pera, Minpeco, Asarco, Société duced 1,618 tons of cement copper, 208 tons 
des Minerais (SGM) of Belgium, and Comin- of cadmium, and almost 140,000 tons of co Wig of Canada. The value of Orcopam- sulfuric acid, all less than 1986 figures. The pa’s silver production was 67% of the com- company was modifying the refinery to 

pany 8 total, gold was 33%, copper was 1%, produce cadmium and selenium pigments, and lead-zinc was less than 1%. Proven and zinc and aluminum alloys, as well as float 
probable ore reserves in 1987 amounted to the lead and silver residues and make 
2.3 million tons averaging 0.14 ounce of gold cement copper from copper sulfate solu- 
per ton and 16.8 ounces of silver per ton. tions. 

Lead and Zinc.—Production in 1987 was Minero Pera continued the exploration of seriously affected by labor problems and the Izcay Cruz copper-lead deposit in Oyén, 

energy supply limitations as a result of Cajatambo Province, north of Lima, where terrorist attacks. Production of lead and preliminary work was carried out in 1986 
zinc concentrates dropped by 10% and 18% by the Instituto Geolégico Minero y Met- 
below those of 1986, respectively. alargico del Per with financial support 

Centromin Pera continued to be by far from the Japan International Cooperation Peru’s largest lead producer contributing Agency. The exploration work was assigned 
41% of the country’s total lead output.In to Minera Condestable, a Minero Pera sub- 
1987, Centromin Pera increased lead output sidiary, which was seeking to extend its 
by 14% over that of the previous year. activities to production units beyond the 

Milpo maintained its leadership among underground copper mine it operated near 
private lead producers, and was also an Lima. Ore reserves at the Izcay Cruz 
important zinc and silver producer. In 1987, _polymetallic deposit were estimated at 3.3 
Milpo produced 22,242 tons of lead concen- million tons averaging 19% zinc, 1.95% 
trates with 86.6 ounces of silver per ton and _ lead, and 1.5 ounces of silver per ton. 
69% lead and 41,785 tons of zinc concen- Silver.—Centromin Pera, Peru’s largest 
trates with 5.3 ounces of silver per ton and silver producer, contributed 24.4% of the 
56% zinc. country’s total output, followed by Buena- 

Centromin Peri and private producers ventura, Peru’s largest silver producer in 
Milpo, Atacocha, Santa Luisa, El Brocal, the private medium-size mining sector, with
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8.7%. Orcopampa, 6.6%; Arcata, 6.0%; tion, Uchucchacua produced almost 15,000 

Huaré6n, 4.9%; and Nor Pera, SPCC, Cayllo- tons of leached concentrates averaging 

ma, Milpo, and Santa Luisa, the remaining 13.1% lead and 254 ounces of silver per ton. 

49.4%. With the exception of Santa Luisa, The leaching yield was 3.43 million ounces 

all of the companies saw output increases in of silver and 1,950 tons of lead. The total 

1987. | value of Buenaventura’s production in 1987 

| Centromin Pera continued operating sev- was $48 million compared with $24.5 mil- 

en polymetallic mining units and one most- lion in 1986. The company’s production 

ly copper deposit (see “Copper” section). In was sold to Asarco, Cominco, MIN IMET 

addition to copper, lead, silver, and zinc, the (France), and SGM (Belgium). 

polymetallic bodies had minor values of At the Arcata silver mine, 210 kilometers 

bismuth, cadmium, gold, and tungsten. The north of Arequipa, production of concen- 

production of these mines was treated at trates increased by 13.2%, while fine metal 

eight concentrators operated by the com- content of silver dropped by 4.2% due to 

pany. The company also operated the lower silver content in the ore milled. Asa 

Goyllarisquizga coal washing plant, pro- result, Arcata produced 3.8 million ounces 

ducing 6,440 tons of washed coal that was of silver and 10,840 ounces of gold. 

consumed at the Oroya metallurgical com- Société Miniére et Metallurgique de Pen- 

plex. The La Oroya complex refined Cen- arroya S.A. of France reduced its equity in | 

tromin Pert’s own output of concentrates Huarén to 19% and became a minor share- 

and that obtained from third parties to holder. New shareholders included Promo- 

produce a total of 22 different metallurgical tora y Gestadora Minera S.A., an invest- 

products. ) | ment society formed by the local Hochschild 

The most important projects developed Cia. Ltda. S.A.; Milpo; and Arcata reduced 

during 1987 were the expansion of Cen- the company’s debt through two capital 

tromin Perti’s San Expedito concentrator in increases. Huarén is now operated by Ad- 

Cerro de Pasco and the expansion of the ministradora de Minas Condoroma (AD- 

Andaychagua Mine to 1,000-ton-per-day ca- _MINCO), and the marketing will be handled 

pacity. The mine started production on a_ by the Mauricio Hochschild Group. 

partial scale in August. Total investment Huaron announced plans to invest about 

would amount to $43 million, of which $21 $12 million in expanding its polymetallic 

million was financed through the Inter- mine near Cerro de Pasco. The new man- 
American Development Bank and $17 mil- agement plans to expand the plant capacity 

lion from its own resources. When complet- from 1,200 to 1,800 tons per day and to 

ed, the expansion will increase Centromin improve the underground mining oper- 

Perd’s lead production by 2,404 tons per ations by introducing a hydraulic fill sys- 

year, zinc by 15,510 tons per year, and silver tem and replacing some of the mine equip- 

by 1.2 million ounces per year. ment. In 1987, Huarén produced concen- 

Buenaventura, the largest silver producer trates containing 3.2 million ounces of sil- 

in the medium-size mining sector, contin- ver and 8,500 tons of lead. 

ued operating its Julcani Mine in Huan- To force an increase in the silver price, 

cavelica and its Uchucchacua Mine near which averaged $5.47 in 1986 and in early 

Cerro de Pasco. The two were about 500 1987, the Peruvian Government decided in 

kilometers southeast and 270 kilometers April to suspend all exports of refined silver 

northeast of Lima, respectively. The silver and restrict silver hedging operations. By 

content of ore at Julcani increased from less yearend, the CRB started the sale of 25-, 50-, 

than 10 ounces per ton to more than 18 and 100-ounce bars of 995-fine silver. Initial- 

ounces per ton, while the volume of ore ly the bank planned to sell about 3 million 

milled decreased. Julcani’s production in ounces of silver in bars. More than 350,000 

1987 was 5,747 tons of lead concentrates ounces in silver bars was sold the first 2 

averaging 341 ounces of silver per ton. The days, but sales slowed thereafter. 

concentrates averaged 18.3% lead and Tin.—Minsur continued operating its San 

13.5% copper. Total production was 1.96 Rafael and Santa Barbara Mines in Melgar 

million ounces of silver, 2,259 ounces of Province, Puno Department. The San Ra- 

gold, 779 tons of copper, and 1,055 tons of faél Mine was the only producer of tin 

lead. Operations at Uchucchacua, begun in concentrates in Peru. It operated an 800- 

1987, produced 2,836 tons of concentrates ton-per-day mill where copper is recovered 

valued at $800,000 and averaged 44.9% zinc by flotation and tin by gravimetric and 

and 19.7 ounces of silver per ton. In addi- flotation methods. Minsur’s production of
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copper concentrates is sold to Centromin negotiate with Minero Pera on the explora- 
Pera while tin concentrates are shipped to tion of Area 2 of the Bayovar phosphate 
Tex Tin Corp. in the United States and to deposit. A letter of intent regarding the 
RTZ Corp. PLC’s Capper Pass smelter in the setting up by Minero Per and Fletcher 
United Kingdom. In 1987, Minsur produced Challenge of a joint-venture mining com- 
11,346 tons of tin concentrate averaging pany—Empresa Minera Especial Bayovar— 

_ 46.4% tin. By yearend 1987, ore reserves at was signed in October 1986 and officially 
| the San Rafaél deposit amounted to 2.3. backed by the Peruvian Ministry of Energy 

million tons. | and Mines and the New Zealand Ministry of : 
During 1987, Minsur joined with other Commerce and Tourism. The proposed de- 

_ private investors to form a new company, velopment of Area 1 of the deposit in| 
| Fundicion Peruana de Estafio, which plan- Sechura Province in the northern Depart- 

ned to build the first tin smelter in Peru. It ment of Piura, would require an investment 
would be in Pisco, about 250 kilometers of about $50 millon. The project would 
south of Lima, and will create 180 new jobs. involve the construction of a plant capable 
Total investment was estimated at $13 mil- of producing 400,000 tons per year of phos- 
lion. When completed the smelter would phate rock concentrates containing 30% 
treat about 12,000 tons per year of tin P,Os. | 
concentrate to produce 4,800 tons per year | Minero Pert has been operating a pilot 
of refined tin. The feasibility study was plant in Area 1 of the Bayovar deposit for 
completed and the company obtained a $5 many years. The pilot plant originally had a | 
million credit from the Government financ- capacity to produce 30,000 tons per year and : 
ing development corporation to buy ‘ma-_ was expanded to 90,000 tons per year capac- 

, chinery and equipment in the local market. ity in 1987. . 
The company was waiting for the Govern- Another company, Empresa Promotora | 
ment’s approval to start construction at Bayovar (Pro Bayovar) in which Minero 
yearend. | Pera holds a 60% interest, had been nego- , 

_ . Tungsten.—Sociedad Anémima Minera _ tiating for the implementation of a larger 
Anonima Regina S.A.’s Mine, 140 kilome- scale project for the same deposit. Pro . 
ters north of Juliaca, was the only tungsten Bayovar had held preliminary talks with | 
producer in Peru. In 1987, Minera Regina the Soviet Union on financing about $50 
processed 42,558 tons of ore grading 1.56% millon of the cost of the project. The 
WO; and yielding 412 tons of tungsten amount of investment capital was the main 
concentrates containing 67.3% WO;. The issue holding up the development, together 
Regina plant was shut down in August for with doubts whether this project could pro- 
modifications to improve recovery and in- duce 1.5 million tons per year of phosphate 
crease installed capacity to 67,000 tons per concentrates. 
year beginning in February 1988. The Pasto . 
Bueno Mine in Ancash Department owned MINERAL FUELS 
by Fermin Malaga Santolalla e Hijos Nego- 4, 
ciacién Minera S.A. suspended operations g A ronbresa | Promotora “ Carbon 
for 1 year, beginning January 1, 1987, owing AA. Ue rocar he » ine s du company 
to the low market price for tungsten and to promote the mining an u_use of co al labor problems. throughout the country, continued working 

on some of its projects. The announcement 
by the Government that it was negotiating 

INDUSTRIAL MINERALS an agreement with Royal Dutch/Shell to 
Barite.—Minera Barmine S.A. continued exploit the gas deposit found in the south- 

producing barite minerals in its Leonila ern part of the country focused the coun- 
mining concession at Cocachacra, Huaro- try’s attention on this new energy resource. 
chiri Province in Lima Department. In Nevertheless, a small pilot coal-briquetting 
1987, Minera Barmine produced an esti- plant was being installed in Huaraz Depart- 
mated 10,000 tons of barite for a total value ment with the aid of the U.S. Agency for 
of $102,000. Because its contract with Peru- International Development. It would devel- 
bar expired in October 1986, the company op a cheap domestic fuel on which Pro- 
exported its entire production of barite, val- carb6én had put great hopes as a possible 
ued at $157,000, to Caribbean countries. substitute for the subsidized kerosene sold 
Phosphate.—A delegation from the New throughout the country. Empresa Si- 

Zealand-based company Fletcher Challenge derdirgica del Pera S.A. (SiderperdG), the Ltd., came to Peru in late December to largest state-owned steel company, suc-



| THE MINERAL INDUSTRY OF PERU — 703 

cessfully tested the Wellman-Galusha an- Oil Corp., Union Oil Co. of California, and 

thracite gasifier installed in its Chimbote British Petroleum Corp., had shown inter- 

Department plant. Minero Pera began de-_ est in oil exploration investments, particu- 

velopment of the Callacuyan anthracite larly in view of new incentives granted to 

mine in the Alto Chicama Coalfield in the foreign investors late in the year, but the 

Oyén area. The Callacuyan Mine had been Government economic policies continue to 

transferred from Minero Pert to Siderpera create concern. In addition, Enron Corp. 

for exploitation. It had been placed on had not been recompensated for its nation- 

standby because of Siderperd’s economic alized Belco properties, and Shell’s gas- 

problems. contract negotiations had become highly 

Petroleum and Natural Gas.—Crude oil politicized. 
production during 1987 declined to 60 mil- Shell and Petropert reached preliminary 

lion barrels, a drop of almost 8%. Petroleum agreement on developing the new gas depos- 

| refining operations reached the highest lev- it in the center of Peru east of Lima. The 

el in Peru’s history at 98% of the installed final contract was to be signed by August 

capacity. Sales in the domestic market 31, 1988, and commit Shell to invest almost 

reached an average of 130,500 barrels per $1.8 billion to produce natural gas for do- | 

day, 11% higher than in 1986, with diesel mestic consumption and export. The con- 

fuel accounting for almost 26% of the total. tract also would permit Shell tocontinue oil = 

_ At yearend, Peru’s light crude production exploration. This was the first agreement 

fell below the volume required by local reached under Peru’s liberalized oil- 

refineries and an estimated 2 million bar- investment laws. Shell had already invested 

rels of crude had to be imported from about $200 million in seismic and explora- 

Ecuador. Imports also included propane gas, ‘tory drilling in Blocks 38 and 42, which | 

diesel No. 2, and kerosene, which were paid @ncompass about 2 million hectares in this 

for with heavy oil being produced at the Tea; under a 1981 oil-exploration contract . 

jungle fields. In December 1987, Law 24782 that expired during 1987. Although Shell 
was approved making, significant changes failed to find oil, it did discover an esti- 

in Peru’s petroleum law. These changes mated 12 trillion cubic feet of natural gas 

were intended to encourage new investment and 650 million barrels of natural gas liq- 

in oil-and-gas exploration and production. uids and condensate in the San Martin-Sega | 

After a previous year of relatively low Kiato and Cashiriari-Armihuari structures | 

international petroleum prices, there was a ment een of Camisea in the Depart- | 

small increase in 1987. Peru, however, was . . . 

unable to benefit as Peruvian crude produc- Occidental Petroleum Corp. finished . 

tion continued its downward trend, and the drilling the last of eight holes programmed , 

volume of heavy crude produced increased ~ Block 1-AB in the northeastern jungle of 
relative to total production. This forced Peru under the contract signed with Petro- 

Peru to stop crude exports and to resume oil pera in March 1986. None of the wells was 
imports for the first time since 1974. Im- successful. The Jibarito oil well had pro- 

ports of petroleum products increased more duced 100 barrels per day of heavy oil (10°). 

than 166% above those of 1986, and exports, Meanwhile Occidental was preparing to 
primarily exports, primarily products, tart pra: § its first exploration well in 

decreased 17% below that of 1986 in vol- Bork %) int ee ier aries de E | 
ume. The average price per barrel of crude i. Nuclear © ND ne veunmed € @n- 

oil obtained by Petroperi increased from oe ue ke (IP th ) Max resumec Pros 

$11.32 in 1986 to $15.77 in 1987. Asaresult, Po iis Carabave Provi Pun "Depart. 
the trade balance between oil exports and leld in vara fort re nole he part 

imports in 1987 was favorable by approxi- ment, in an effort to complete the explora- 

mately $134 million. No new oil contracts tion program and invite development bids. 
were signed during the year. The only IPEN claimed to have demonstrated the 

contract negotiated was the agreement on ne surfe of 3 ne tons of of the ais “de sits 

the development of a large gasfield in the f Me ace Yn A apt, Fens bili © Six aw: 

jungle, with Shell, which was to be signed in ©f Macusani. A prefeasibiity Stuy wa 
March 1988. expected to take another year, after which a 

Oil reserves continued to fall and by full feasibility study would be undertaken. 

yearend had reached 457 million barrels, Tb® development phase would require ax 
underlining Peru’s urgent need for an ag- investment of about $80 million over 4 

gressive exploration program. However, Pe- years. 

Sonal ae a nae nies “neludit ding A Oetl 1Physical scientist, Division of International Minerals.
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The Mi t th e Mineral Industry of the 
Ph e e e 

ilippines 

By Travis Q. Lyday! 

_ After 3 consecutive years in which the Envisioning the importance of the role of 
nation’s economy had a negative growth mineral resources and the mineral industry 
greater than 9%, the country’s real gross to economic recovery and sustained growth 
domestic product (GDP) increased by an _ of the country, the Government formulated 
estimated 5.7% more than that of 1986, to a medium-term (5-year) mineral resources 
$33.5 billion.2 The mining industry contin- development plan for 1987-91. The plan, 
ued to grow, spurred by favorable interna- primarily developed by the Department of 
tional prices for copper and gold as well as Environment, Energy and Natural Re- 
improved demand for construction-related sources (DEENR), formerly the Department 
industrial minerals, and represented an of Natural Resources, and its Mines and 

estimated 2% of the GDP. Geo-Sciences Bureau, formerly named the 
The Philippines is rich in mineral re- Bureau of Mines and Geo-Sciences, had 

sources. There are profuse deposits of gold, several aims. They included promoting the 
especially in Mountain and Camarines efficient and judicial use of mineral re- 
Norte Provinces on Luzon; copper in Zam- sources; ensuring sustainable productive ca- 
bales Province on Luzon and in the Visayan pacity of mineral resources; encouraging 
Islands; zinc at Zamboanga on Mindanao; and supporting community-based (e., 
high-grade chromium in Zambales and Ca-_ small-scale) mining, mineral resource man- 
marines Sur Provinces on Luzon, near Suri- agement and conservation; achieving a 
gao on Mindanao, and near Puerto Princesa more equitable sharing of benefits derived 
on Palawan; and nickel at Hinatuan, Suri- from the development of mineral resources; 

gao del Norte Province on Mindanao. De- increasing the mineral sector’s contribu- _ 
posits of cadmium, iron ore, lead, manga- tions toward the national effort directed 
nese, mercury, molybdenum, and silver also toward poverty; and encouraging the use of 
occur in the country. Deposits of industrial modern mining technology to promote har- 
minerals include limestone for cement on mony with the environment. 
Cebu, Luzon, and Romblon; salt and asbes- The Government, through the DEENR 
tos on Luzon; marble on Romblon and and the Chamber of Mines of the Philip- 
Panay; asphalt on Leyte; gypsum on Luzon; pines, requested a United Nations consult- 
sulfur on Luzon, Leyte, and Mindanao; ant to advise on the drafting of a new 
phosphate rock on Cebu and Bohol;and coal mining code. Work on the new code was 
on Cebu and Palawan. scheduled to begin in January 1988. 
Government Policies and Programs.— 

PRODUCTION 

According to the National Economic and_ the same 1986 period, rising to about $290 
Development Authority, the total value of million. Nearly 75% of the total mining 
mining output in the Philippines increased output was accounted for by copper and 
13.6% in the first half of 1987 more than gold, valued at about $211 million. The 
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value of mined gold, $128 million, increased about $94 million, a decrease of about 25%. 
27%, almost entirely owing to a 24% rise in Except for chemical- and refractory-grade 
the average price of gold, while that of chromite, production of the major minerals 
copper decreased 9% to about $83 million. in the Philippines continued to decline. 

| The value of chromium production was 

| Table 1.—Philippines: Production of mineral commodities! _ 

(Metric tons unless otherwise specified) 

Commodity? - 1988 1984 1985 1986? 1987° | 

Arsenic: White (equivalent of arsenic acid)® ____ — = 5,000 5,000 5,000 

Chromium: Chromite, gross weight: 
Metallurgical-grade____ ~.§_-§_§_._-_.____--~ 136,347 _ 123,015 122,359 85,271 369,429 
Chemical-grade ____._._.__________-~- —_ 5,369 15,038 16,109 319,899 . 
Refractory-grade_____.________ ~~~ 130,562 132,505 184,634 72,850 398,572 

Total _.__-___________________ 266,909 260,889 272,031 174,280 187,900 
Cobalt, mine output, Co content___________~— 165 64 911 92 __ 
Copper: oe oo 

Mine output, Cu content ___..____----~ 271,403 233,359 222,189 222,644 $215,014. 
Metal: 

Smelter_______--__-_~_-___=-- 57,600 109,200 133,800 124,300 124,700 
Refined. __________-~-_~-~~_~---- 38,800 99,230 180,227 134,547 $132,118 

Gold, mine output, Au content __~_ troy ounces__— 816,536 827,149 1,062,149 1,296,367 *1,352,934 
Iron and steel: | 

Iron ore and concentrate ___ thousand tons_ _ 3 oe a -- _— 
Ferroalloys: 

Electricfurnace ferrosilicon® —_______ 20,000 18,400 20,000 20,000 _e 
Electricfurnace ferrochromium — — —— — — — 26,901 48,049 50,815 ©55,000 50,000 

Steel, crude____._____—~ thousand tons_ — 200 250 250 250 250 
Manganese ore and concentrate, gross weight ___ 2,242 615 387 232 3421 

Molybdenum, mine output, Mo content _____—_ 40 —_ -- _— -- 
ickel: . 
Mine output, Ni content ___________ ~~ 18,900 18,601 28,158 12,790 37,818 
Metal, smelter ____/________________ 6,097 3,528 16,993 2,076 _- 

Silver, mine output, Ag content 
thousand troy ounces__ 1,823 1,574 1,685 1,688 31,654 

Zinc, mine output, Zn content __ 2,275 - 2,189 1,880 - 1,573 31,129 

INDUSTRIAL MINERALS 

Barite __-________ 1,201 581 _— _- __ 
Cement, hydraulic________-— thousand tons__ 4,383 3,651 3,080 3,457 3,000 

Bentonite —~-----~-~--~~-~ ~~~ ~~~ 670 38,249 24,971 “20,000 8759 
Red_____~-_ 532 200 __ 300 300 
White ___.________~~__~-~____ 19,990 8,618 6,093 7,000 7,000 
Other ________________ ~~ 397,903 372,111 344,921 ©350,000 3406,033 

Feldspar_—________~_____-__~--~---- 6,524 11,486 5,412 &6,000 6,000 
Gypsum and anhydrite: 

Natural _.._-____________=+=--___-_- 500 600 300 €200 500 
Synthetic®___... -. -5 5 Le 110,000 112,000 112,000 112,000 112,000 

Lime ___ 50,675 50,711 47,427 &45,000 45,000 
Magnesite. __________________~-~--- 620 625 676 ©650 650 
Nitrogen: N content of ammonia _________~-~ 20,300 16,200 ©17,000 ©17,000 17,000 
Perlite_________________-__.~~___- 2,020 15,641 3,883 3,500 4,000 
Phosphate: 

Guano __________~_~~_~__ 610 552 1,229 “1,000 1,000 
Pyrite ean rock_ _ _ __ vain, —-- 4,185 7,488 6,392 £6,000 8,000 

ite and pyrrhotite (including cuprous), gross 
weight___-§_________ 62,864 82,806 232,478 244,028 3341,417 

Salt, marine __-___________ 381,912 401,008 421,058 785,354 $446,532 
Sand and gravel: 

Silica sand __________~ thousand tons__ 408 432 317 ©400 3351 
5 Other* _________ thousand cubic meters__ 15,182 14,695 11,285 ©13,000 313,943 
tone: 

Dacite ~~ 2 2 LLL 32,448 __ _- -- _- 
Diorite-______~___ 47,895 __ __ _— __ 
Dolomite ___________.-~_________ 336,043 368,052 362,101 360,000 360,000 
Limestone® __________ _ thousand tons__ 6,686 4,074 3,521 “4,000 4,000 
Marble (dimension), unfinished 

cubic meters__ 6,117 4,919 4,010 &5,000 5,000 
Volcanic cinder ______________do____ 482 __ 6,630 1,000 1,000 
Sandstone___________~ ~~~ 47,234 5,340 -- -- -_- 
Tuff _----_______-------___-__- 117,772 29,269 19,505 20,000 -- 
Quartz. T4515 79,536 93,735 ©80,000 80,000 
Crushed, broken, other® 

thousand cubic meters__ 1,857 600 701 1,000 1,000 
Sulfur: S content of pyrite __..§___________ 29,232 38,505 108,102 113,473 158,200 

Tale _____--------~-_----------_- 878 927 345 €7,000 __ 

See footnotes at end of table.
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- _Pable 1.—Philippines: Production of mineral commodities' —Continued _ 
. (Metric tons unless otherwise specified) 

. Commodity” . 1983 1984 1985 1986” 1987° 

MINERAL FUELS AND RELATED MATERIALS 

Coal, all grades. _____-____-------- 1,019,594 1,216,888 1,257,881 1,128,449 91,152,342 
Petroleum: 

Crude ____~_~— thousand 42-gallon barrels_ — 4,654 3,890 3,285 2,190 1,800 

Refinery products: . 
Gasoline _.._.-______..--~-do_.__ 9,349 8,124 £9,000 ©9,200 9,000 

. Jet fuel. ___________....-do____ 3,007 3,322 3,000 ©3,000 ~ 3,000 
Kerosene_______________-do____ 3,441 2,382 ©2500 ©2,700 2,500 
Distillate fuel oil __..______-—do____ 17,540 17,027 ©17,000 17,300 17,000 © 
Residual fuel oil __.._______.do___~_ . 21,670 18,544 ©19,000 20,000 19,000 
Other____...-_______-_-_-do___~_ 5,097 4,027 ©4,500 ©4,800 4,500 
Refinery fuel and losses __ ___ _ _ _.do__ ~~ 14,555 ©15,000 ©15,000 15,000 15,000 

| Total _____._______.-do._-___ ‘74,659 &68,426 £70,000 °72,000 70,000 

Estimated. Preliminary. 
1Table includes data available through July 12, 1988. . 
2In addition to the commodities listed, the Philippines produces platinum-group metals as byproducts of other metals, 

but output is not reported quantitatively, and no basis is available to make reliable estimates of output levels. 
SReported figure. 
“Includes “pebbles” and “soil’’ not further described. 
5Excludes limestone for road construction. Reported figures are as follows, in cubic meters: 1983—84,742; 1984—17,722; 

1985—1,914; 1986—not available; and 1987—not available. - 
aden materials described as rock, crushed or broken; stones, cobbles, and boulders; rock aggregates; and broken | 

ope. 

TRADE | | 

Minerals were among the Philippines top Refining Corp. (PASAR) continued to take, 
exports in 1987, and the mining industry by Government mandate, a larger share of 
was a major foreign-exchange earner. The the domestic copper production for in- 
country’s mineral exports in 1987 were country smelting. Shipments of copper con- : 
valued at $769 million, 2.6% more than the centrates dropped to 332,000 tons from 
1986 total, and represented about 15% of 361,000 tons and copper cathodes to 105,000 
the country’s total exports. The increase tons from 127,000 tons. Gold shipments 
was primarily due to higher world metal decreased to almost 1.08 million troy ounces 
prices. However, export volumes of major from about 1.13 million troy ounces, and 
metals fell. The share of copper concentrate silver to 1.48 million troy ounces from 1.57 
exports to total exports continued to decline million troy ounces. 
as the Philippine Associated Smelting and 

Table 2.—Philippines: Exports and reexports of mineral commodities' 

(Metric tons unless otherwise specified) 

Destinations, 1986 
Commodi 1985 1986 “inne .....)O 

| Y Bnited Other (principal) 

METALS _ 
Aluminum: Metal including alloys, all 

forms ____—-____~-~~------- 28 56 () Japan 31; Australia 10. 
Arsenic: Oxides and acids_ —__ — — ____~- 1,449 2,613 1,319 United Kingdom 867; Australia 331. 

Chromium: Ore and concentrate ____~— 159,435 130,165 26,213 Sweden 25,756; China 21,471. 
pper: 
Ore and concentrate ______. ~~ 344,201 359,781 _— J apan 285,584; Republic of Korea 

Matte and speiss including . 
cement copper__ ____—__--~_-— 7,004 a 

Metal including alloys: 
Scrap ___.—__--~~~~----- 6,915 8,151 _- Singapore 5,000; Japan 1,354. 
Unwrought.. ______~~---~-- 129,901 130,228 _- J apan 41,072; Taiwan 38,320; Repub- 

ic of Korea 28,840. 
Semimanufactures __——_———-— 2,797 5,235 _- Taiwan 2,347; Singapore 1,286; Japan 

Gold: Metal contained in copper 
concentrates _______ troy ounces__ ™332374 . 394,572 _- Japan 178,686; United Kingdom 

2,975; France 62,492. 

See footnotes at end of table.
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Table 2.—Philippines: Exports and reexports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodity — 1985 1986 : 
ty United Other (principal) 

METALS —Continued 

Iron and steel: 
Iron ore and concentrate: 

Excluding roasted pyrite: 
Agglomerated 

thousand tons_ _ 4,022 3,587 115 Japan 3,472. 
Not agglomerated _ ____ __ 12,000 16,552 _.  AlltoJapan. 

M pre roasted... ___ 11,751 7,917 -— Taiwan 4,300; Japan 3,617. 
etal: 

Scrap __.------~~-.____ 952 849 19 Japan 784. 
- Ferroalloys: 

Ferrosilicon_ — 2. __ 22,428 10,079 __ Japan 7,101; Indonesia 1,004; Taiwan 

Unspecified. _____.____ 50,379 55,970 —_ Japan 40,745; Netherlands 4,200. 
Steel, primary forms __——____ 10 -- 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions___$___________ 84 110 61 ~— Sri Lanka 12. 

Universals, plates, sheets — — 118 16 a Guam 6; China 4. 
~ Hoop and strip. _.____ ) _- 
Wire ~___._________- 1 7 -— All to Pacific Islands Trust Territory. 
Tubes, pipes, fittings __——_ 3,249 525 351 Australia 50; Singapore 49. 
Castings and forgings, rough 497 408 151 Australia 214. 

Magnesium: Metal including alloys, - 
forms ____-____~-~-~~-~~--__~ 19 20 All to Japan. 

Manganese: Ore and concentrate ___ _— —_ 216 -- Do. . 
Nickel: 

Ore and concentrate. _§_______ 616,455 420,809 _— Do. 
Metal including alloys: - 

Unwrought_ ___§ _________- 11,284 2,566 300 Switzerland oe Republic of Korea 
; Japan 389. 

Semimanufactures __..._..— 2,652 1,604 300 Japan 1,260. 
Silver: Metal including alloys, unwrought 

and partly wrought __— troy ounces__— T497,566 708,034 18,125 France 248,154; United Kingdom 
240,684; West Germany 162,268. 

Tin: Metal including alloys, all forms_ — — 21 15 4 Japan 11. 
Tungsten: Metal including alloys, all 

forms __________________. 2 4 4 
Zinc: 

Ore and concentrate ..___.....- 4,487 3,404 ~—  AlltoJapan. 
Metal including alloys, all forms — — — 7188 304 _. Taiwan 196; Japan 108. 

Other: 
Oxides and hydroxides ______._~_ 77 109 10 Netherlands 64; United Kingdom 16. 
Ashes and residues__________.~ 8,488 8,467 _— Singapore 6,082; Japan 1,547. 
Base metals including alloys, all forms 693 688 14 J apan 255; Hong Kong 103; Taiwan 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, ete __._____.__~ 101 634 ~~ Hong Kong 313; Taiwan 301. 

Asbestos, crude... -—. 360 ~~ _ Indonesia 300; Pakistan 60. 
Cement_ 222 2 Le 370,828 105,366 — Bangladesh 73,762; China 30,000. 
Clays, crude____ ~~~ ____ 40,901 10 _— All toSri Lanka. 
Feldspar, fluorspar, related materials _ — 536 _- 
Fertilizer materials: 

Crude, nes 22 Lk 1,627 1,173 _- Taiwan 896; West Germany 242. 
Manufactured: 

Nitrogenous _____________ 3,170 13,790 _— Australia 6,568; Thailand 2,947; In- 
donesia 2,558. 

Phosphatic_____-_-________ 158,304 544,503 _— Chin 9 213,564; Iran 110,411; Ethiopia 

Unspecified and mixed_______ 31,004 30,614 -— China 30,577. 
Gypsum and plaster ___§___-______ -- 5,250 _- All to Japan. 
Lime ___~_~_-__~ -— 12 _.  AlltoGuam. 
Mica: Crude including splittings and 

waste ____________ kilograms__ -- 500 _— All to Indonesia. 
Phosphates, crude _______________ __ 600 _— All to Taiwan. 
Pigments, mineral: Natural, crude _ — — — 3 1 __ All to Guam. 
Salt and brine_______§______--_- (7) 1 1 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked —___~_ 4,161 4,094 _— Japan 3,141; Taiwan 622. 
Worked _-____.~_.-----_-- 3,345 2,136 614 Australia 398; Guam 323; Hong Kong 

Dolomite, chiefly refractory-grade _ . 327,230 271,247 -- All to Japan. 
Gravel and crushed rock _____—__ 12,668 15,114 14 Japan 10,996; Hong Kong 3,069. 

See footnotes at end of table.
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Table 2.—Philippines: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) | 

. Destinations, 1986 

Commodi . 1985 1986 “neq 4... 
v United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel —Continued . 

Limestone other than dimension —_— — 3,750 39,954 _— Taiwan 21,759; Japan 13,745. 
Sand other than metal-bearing —_~—_— 2,113 2,668 795 Japan 601; Hong Kong 420; United 

Kingdom 316. 
Sulfur: . 

Elemental: Colloidal, precipitated, 
sublimed _____~_~_~— kilograms. _ _— 20 _— All to Thailand. 

Sulfuric acid__..§.9_/_._..-___- 20,214 — 
Other: 

Crude. _______~~ ~~~ 233 2,198 -~ Taiwan 1,841. 
Slag and dross, not metal-bearing — — — 1,222 480 _.  AlltoJapan. 

MINERAL FUELS AND RELATED 
_ MATERIALS 

Asphalt and bitumen, natural ___—— ~~ 18 18 _. All to Hong Kong. 
Carbon black __-______ ~~ 2 1,372 1,477 __ Thailand 986; Taiwan 398. 
Petroleum refinery products: 

Liquefied petroleum gas . 
42-gallon barrels_ — 655,504 868,457 = __ Hong Kong 612,190; Malaysia 98,588; 

Thailand 67,535. 
Naphtha including white spirit . . 

do__—_ 580,644 1,864,314 _. Japan 899,402; Taiwan 456,204. 
Kerosene and jet fuel _ ____do____ -_— 335,593 _- All to Japan. 
Lubricants___...______do___— 10,333 9,999 _- Taiwan 4,512; Republic of Korea 

Residuel fuel oil ________do____ __ 441,611 __ Hong Kong 227,845; Guam 218,699. 

1Table prepared by Audrey D. Wilkes. 
*Less than 1/2 unit. | 

| Table 3.—Philippines: Imports of mineral commodities' 
(Metric tons unless otherwise specified) : | 

Commodit . 1985 1986 : 
nd Gaited Other (principal) 

METALS 

Alkali and alkaline-earth metals 
kilograms_ _ 3,463 1,812 __ United Kingdom 995; Japan 765. 

Aluminum: 
Ore and concentrate __ __.___-~_- 5,005 5,379 39 Malaysia 4,861; China 400. 
Oxides and hydroxides _____~-~~ 3,532 5,380 108 Japan 4,084; Australia 630. 
Metal including alloys: 

Scrap ______~-_--------- 144 345 58 Hong Kong 270. 
Unwrought_ ___-_-_______— 4,881 6,271 38 Australia 3,754; Canada 1,328. 
Semimanufactures ____—____ 6,419 6,445 123 Japan 1,795; Republic of Korea 

1,040; Singapore 905. 
Arsenic: Oxides and acids. _________~— 14 16 ~— All from Malaysia. 
Chromium: 

Ore and concentrate __ _________ 29,947 17 — Japan 12. 
Oxides and hydroxides ________~ 76 27 18 West Germany 7. 

Cobalt: Oxides and hydroxides 
kilograms. _ 4,750 1,231 45 Belgium-Luxembourg 500; Can- 

ada 400. 
Copper: 

ulfate____________-_____- 95 245 .~— Taiwan 167; West Germany 49. 
Metal including alloys: 

Scrap ___._-...--.-__-- _— 16 _. .__ All from Japan. 
Unwrought_____ ~~. ___- 5 8 —_ Mainly from Japan. 
Semimanufactures ________-— 2,615 3,241 324 Japan 1,687; Republic of Korea 

Gold: Metal including alloys, unwrought 
and partly wrought _—_ troy ounces_ _— 8,583 9,571 6,244 Singapore 1,853. 

Iron and steel: 
Iron ore and concentrate excluding 

roasted pyrite, not agglomerated 
thousand tons__ 3.389 2,575 _— Brazil 1,157; Australia 1,057. 

See footnote at end of table.
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| Table 3.—Philippines: Imports of mineral commodities: —Continued | 

(Metric tons unless otherwise specified) 

re SSS SSS SSS ssh SSS SSP PS sSSsss S SSP SSshse  STSSSSS : 

Sources, 1986 

Commodity 1985 1986 ‘ _ 
United Other (principal) 

METALS —Continued . . . 

Tron and steel —Continued 

Metal: - . 
Scrap _.___-.---~-__-__ 751 85,243 38,878 United Kingdom 20,553; Canada 

Pig iron, cast iron, related materi- —_ 
als____ ~~ 329 22,366 24 Malaysia 21,989. | 

Ferroalloys: . 
Ferromanganese________ 591 1,481 22 Netherlands 324; Mozambique 

260; Taiwan 210. 
Unspecified___________ 68 292 3 Japan 77; China 50; Taiwan 40. 

Steel, primary forms ________ 238,542 391,367 1,643 Brazil zi gan O40; Republic of Korea 

. Semimanufactures: . —_ 
Bars, rods, angles, shapes, sec- . 

tions. ~-___________ 35,944 37,685 184 Japan 22,581, Republic of Korea 

, Universals, plates, sheets __ 97,058 199,923 8,813 Japan 156,469. 
oo Hoop and strip__ ...___-— 4,403 4,495 94 Japan 3,854. 

Rails and accessories — ———— ~ 1,801 384 5 Japan 174; Republic of Korea 

Wire 5,981 7,128 68 Japan 8,541; Republic of Korea | 

| Tubes, pipes, fittings _____ 13,518 12,445 418 Japan 8,458; Republic of Korea 
008. 

Lead: . 
Oxides ___-_____-~__~_-__-_- 12 12 —- 5 __ Australia 5. . 
‘Metal including alloys: 

Scrap ____.----------.- 3,600 4,307 - 39 Australia 4,116. 
Unwrought________.-_.-_ 2,984 4,582 68 . Australia 1,806; Taiwan 1,506; . 

_ Japan 1,078. 
Semimanufactures __ ~~. — — 189 197 52 Australia 89; Japan 27. 

Magnesium: Metal including alloys, all _ 
forms _________~__~~_---_- 69 36 1 Hong Kong 28. . 

Manganese: , 
Ore and concentrate, metallurgical- SO 
grade_____§_____-~_____. 2,669 3,040 _— Singapore 2,159; Japan 799. 

Oxides _.- ~~ - > ee 916 874 11 Japan 756; Australia 80. 
Mercury ___.____~— 76-pound flasks__ 886 1,596 (?*) Algeria 490; China 429; West 

. rmany 300. 
Molybdenum: Metal including alloys, all 

forms ___________~_~_____-~ 20 2 1 Netherlands 1. 
Nickel: Metal including alloys: 

Unwrought ______________ 28 50 10 Japan 19; Hong Kong 13. 
Semimanufactures___________~— 160 68 5 West Germany 24; Austria 12; 

Japan 11. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
troy ounces__ 801 «887 386 West Germany 1. 

Silver: Metal including alloys, unwrought 
ment partly wrought ______—do____ 1,291 885 810 United Kingdom 75. 

Oxides ___________ kilograms _ 95 _- 
Metal including alloys, all forms —~_~_— 362 527 (7) Indonesia 409. 

Titanium: 
Ore and concentrate ______.—__~_ 487 966 _— Australia 802; Mozambique 108. 
Oxides _-_______~______ ue 794 1,505 24 Japan 544; United Kingdom 461. 

Tungsten: Metal including alloys, all 
forms ___________________- 11 8 (7) + Belgium-Luxembourg 7. 

Uranium and/or thorium: Oxides and 
wo compounds _ ~~. kilograms_ _ 500 _- 
inc: 
Oxides _______ 399 379 56 Taiwan 129; Republic of Korea 

Blue powder__-_____________ 189 168 148 Australia 15. 
Metal including alloys: 

Unwrought_ ~~~ ~~~ 13,000 18,897 102 Japan 5,452; Australia 5,061; 
Canada 3,461. 

Semimanufactures _________ 31 27 18 Hong Kong 6. 
Zirconium: Ore and concentrate______ 22 41 _— Mainly from Australia. 

er: 
Ores and concentrates. __.______ _- 7 7 
Oxides and hydroxides _________ 4,135 5,386 _- China 3,558; United Kingdom 

Ashes and residues_ ___________ 79,791 38,535 76 Japan 38,422. 
Base metals including alloys, all forms 35 30 10 China 16. 

INDUSTRIAL MINERALS 

Abrasives, n.e3.: 
Natural: Corundum, emery, pumice, 

ete __- 338 244 23 Chile 90; Netherlands 64; Hong 
Kong 51. 

See footnotes at end of table.



THE MINERAL INDUSTRY OF THE PHILIPPINES 711 

Table 3.—Philippines: Imports of mineral commodities' —Continued 

(Metric tons unless otherwise specified) 

i 
Sources, 1986 

Commodi 1985 1986 : 
v | United Other (principal) 
a 

INDUSTRIAL MINERALS —Continued 

Abrasives, n.e.s. —Continued 

Artificial: 
Corundum _____~~~~-~.~-~-~ 27 63 _. Australia 54. 
Silicon carbide___ ~~~ 126 51 3 West Germany 18; Brazil 17. 

; Dust and powder of precious and semi- 
precious stones including diamond 

grams__ 440 150 _- All from Austria. 
Grinding and polishing wheels and 

stones _____§_______ 520 788 8 Hong Kong 291; Taiwan 107; 
China 80. 

Asbestos, crude ____._____._.--- 1,190 1,151 305 Canada 726; U.S.S.R. 102. 
Barite and witherite___..______.-~ 1,247 43 21 ~=China 20. 
Boron materials: Oxides and acids __ ~~ 124 174 72 Italy 36; France 34. 
Bromine including fluorine and iodine — — 4 4 (7) West Germany 2. 
Cement. ______..-___---.~--- 736 14,033 7173 Republic of Korea 11,249; China 

Chalk. ~~ _~_____.---___~~---- 31 24 _. West Germany 22. 
- Clays, crude______.-_____----~- 19,924 19,291 6,963 Thailand 2,136; Hong Kong. 

1,790; Malaysia 1,582. 
Cryolite and chiolite _ _ _ —_ — kilograms_.__ _- 500. _. All from Switzerland. 
Diamond: Industrial stones, natural 

carats_ — 178,802 1,067,311 _— Belgium-Luxembourg 1,062,711. 
° Diatomite and other infusorial earth _ —_ 148 407 148. Japan 224. 

Feldspar, fluorspar, related materials __. 1,633 1,535 31 Thailand 500; China 354; Japan 

Fertilizer materials: oO 
Crude, n.e.s ~~ - - -- = ~~~ ~~ — 12 12 
Manufactured: 

Ammonia___——__~—-~-~-—-- 184,311 139,254 1,018 Indonesia 83,058; Qatar 15,941. 
Nitrogenous ___———___-—-~~-~ 877,141 720,402 3 Indonesia 297,430; Japan 

111,626; Kuwait 81,654. 
Phosphatic _—_...___-~--~-~ 4,196 760 _. All from West Germany. 
Potassic.._ .___._.____-.~~ 58,268 86,590 4 Canada 22,000; Republic of 

. Korea 14,901; Israel 11,000. . 
Unspecified and mixed_ —___ — — — 206,909 52,860 20 Republic of Korea 51,400. . 

Graphite, natural ___._______--~- 73 122 1 Sri Lanka 40; China 24; Hong 
ong 20. 

Gypsum and plaster __ _____.---~- 130,627 - 150,984 162 Indonesia 70,542; Thailand 

Lime _____~_-______~_-~----_ 330 431 386 United Kingdom 45. 
Magnesium compounds: Magnesite, crude oe 

including calcined — ______-——-~- 5,651 8,375 36 China 5,046; Japan 2,769. . 
Mica, all forms _______—__--_-_-~-~ 31 112 40 West Germany 36; India 20. 
Nitrates, crude ___§___.._____-~~~--— -— 14 __ All from Belgium-Luxembourg. 
Phosphates, crude ___ thousand tons__ 306 1,287 97 Nauru 714; Morocco 383; Senegal 

Pigments, mineral: 
Natural, crude ________-_~---- 1,843 3,106 83 = India 2,789. 
Iron oxides and hydroxides, processed 696 871 68 West Germany 603; Spain 97. 

Salt and brine_________-------- 71,130 88,917 124 Australia 44,454; China 37,411; 
West Germany 5,311. 

Sodium compounds, n.e.s.: 
Carbonate, natural and manufactured 66,833 71,229 37,152 Kenya 18,162; Japan 14,914. 
Sulfate, manufactured ________—~ 9,519 14,730 36 China 10,299; Taiwan 3,193. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked ——_ ~~ 105 154 _— Hong Kong 84; Taiwan 46; China 

Worked __ -_______-----~- ) 16 -- Italy 15. 
Dolomite, chiefly refractory-grade —_— 2,455 1,271 _. United Kingdom 973; West Ger- 

many 135; Taiwan 122. 
Gravel and crushed rock —_—_——_~ - 617 214 1 ~=France 174; Japan 34. 
Limestone other than dimension __ — 229 1,695 -. Taiwan 1,500. 
Quartz and quartzite. _________- 43 2 _— _ All from Netherlands. 

P Sand other than metal-bearing —_—-_~— 5,357 11,689 85 Australia 11,109; Taiwan 460. 

Elemental: 
Crude including native and by- 
product____.--~----~--~- 309 2,015 130 Thailand 872; China 300; Japan 

Colloidal, precipitated, sublimed _— 20,382 17,318 5,236 Canada 6,247; Singapore 4,369. 
Dioxides ___________~_-_--- 1 1 _. _ All from Netherlands. 
Sulfuric acid. ___ ..______..--_ 30,392 123,407 Japan 123,373. 

Talc, steatite, soapstone, pyrophyllite — _ 5,620 7,147 694 Republic of Korea 3,802; China 

See footnotes at end of table.
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Table 3.—Philippines: Imports of mineral commodities! —Continued | 
. (Metric tons unless otherwise specified) oe 

oT - — _ Sources, 1986 
Commodity. _ | 1985 1986 United | Other (principal) 

INDUSTRIAL MINERALS —Continued , : | 

Other: : . 
Crude___-___----_-_______ 257 359 1 Japan 192; Australia 164. 
Slag and dross, not metal-bearing _ _ _ 54,357 ~ 80,017 © 1 India 68,344; Taiwan 11,160; Ja- 

oe pan 0,011. 

MATERIALS . . 

Asphalt and bitumen, natura] ________ 98 ~ 50 -— Republic of Korea 34; Singapore 

Carbon black __.________________ 14,806 164 85 Taiwan 233; Singapore 201. 
Coal, all grades including briquets ____ 1,152,747 960,308 58 Australia 682,644; Indonesia 

| 7 92,267; U.S.S.R. 67,325: 
Coke and semicoke___._.__-._____ | - 86,926 85,134 7,018 Japan 63,293; U.S.S.R. 14,300. 

roieum: 

° Crude. thousand 42-gallon barrels__ 47,114 49,391 .. Saudi Arabia 13,100; Malaysia 
9,936; Kuwait 6,797. 

Refinery products: . 
Gasoline __________do____ 26 25- (7). Mainly from Australia. 
Mineral jelly and wax __do____ 57 54 5 China 36. 
Distillate fuel oil ____do____ 4,459 6,285 — 312 Taiwan 1,568; Republic of Korea 

| 1,445; Singapore 1,422. 
. Lubricants _________do____ 51 46 9 West Germany 9; Singapore 7. 

~ Residual fuel oil _ — --- _do___ 38 13 (7) Mainly from Singapore. 

1Table prepared by Audrey D. Wilkes. 
Less thes 1/2 unit. | oS 

COMMODITY REVIEW 

METALS Corp. was the largest miner of refractory- 
. . | . . ay grade chromite, producing from its Masin- 
Chromium.—The chromium industry in  jo¢ Mine, Zambales Province, Luzon Island. 

the Philippines continued to stabilize dur- Alamag Processing Corp., a joint venture of 
ing 1987, although ore production was esti- Rio Chico Mining Corp. of the Philippines 

mated to have remained about the same as and Bayer AG of the Federal Republic of | 
in 1986. Ore buyers remained uneasy, how- Germany, produced chemical-grade chro- 
ever, over the nation’s long-range supply mite from its mines in eastern Samar Prov- 
capability of chromium. Mines were being ince. | 
depleted while no new reserves were being Ferrochrome Philippines Inc. (FPI) was 

developed and no new investments were the largest producer of ferrochromium in 
being made. the Philippines, operating the 60,000-ton- 

The Philippines produced chemical-, per-year-capacity plant at Togoloan, near 
metallurgical-, and refractory-grade chro- Cagayan de Oro, in northern Mindanao. 
mite and ranked as the world’s sixth largest Downtime for relining the sintering kiln 
producer. The largest producer of metal- and repairing a broken electrode resulted in 
lurgical-grade chromite, Acoje Mining Co. an estimated production of 47,000 tons of 
Inc. at Santa Cruz on Luzon Island, was high-carbon ferrochromium, lower than in 

faltering at yearend with heavy losses and previous years. Pacific Chrome Inc. held an 
unpaid loans. Voest-Alpine AG of Austria, option to take over Electro Alloys Inc. at 
the company’s major shareholder, sold its Iligan City, Mindanao, to produce ferrochro- 
holdings to Independent Resources of Aus- mium. A drawback to the takeover was that 
tralia, Minimax Exploration Co., and to the Philippines could not supply the raw 
private interests late in the year. Benguet materials for the production of the target
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18,000 tons of ferrochromium per year. of copper. J.S. Redpath Corp. of the United 
| Alterviative sources were being considered States and Kilborn Engineering Ltd. of 

at yearend, including India, Madagascar, Canada were to complete a feasibility study 
New Caledonia, and the Republic of South in early 1988. | 
Africa. | Bond Corp. Holdings Ltd. of Australia 

Copper.—PASAR—which was owned by and Atlas Consolidated, the Philippines 
the state-owned National Development largest mining firm, continued negotiations 
Corp., 40%; a Japanese consortium led by during the year on an agreement by Bond to 
Marubeni Corp., 32%; local copper produc- assume Atlas Consolidated’s existing loans 

ers led by Atlas Consolidated Mining and and their restructuring into a gold loan; to 

Development Corp., 23%; and International acquire a 40% equity in Atlas Consolidated; 
Finance Corp., 5%—was planning to in- and to extend a loan to Atlas Consolidated 

crease production by 25% at its 138,000-ton- for the exploration and development of the 
per-year smelter at Isabel in the central Masbate gold mine on Masbate Island. By 
Province of Leyte. This increased output yearend, Atlas Consolidated’s creditors had 
would lower unit production costs, take agreed in principle that Bond should as- 
advantage of the shortfall of refined copper sume Atlas Consolidated’s debts. However, 
during the year, and diversify the compa- repayment was to be in gold rather than 
ny’s sources of copper concentrates. Cost of dividends, thereby creating an additional 
the expansion was estimated to be $51 problem for the discussions. Under Philip- 

- million. PASAR would have to import cop- pine law, gold produced in the Philippines | 
per concentrate, since local mining firms must be declared and sold to the Central 
had contract commitments with Japanese Bankofthe Pnilippines. _ 
and other foreign smelters. The new smelt- The Philippines ranked 10th among | 
er would require about 480,000 tons of world copper producers. According to the 
copper concentrate when operating at full Chamber of Mines of the Philippines, pro- 
capacity. duction of copper, by company, was as 

At midyear, PASAR tested the feasibility follows in metric tons:* | 
of importing 50,000 tons of copper concen- 
trate per year from Papua New Guinea. hn —_ 772 086 120987 
June, DEENR gave approval to import Serer a 
40,000 tons of concentrates from Papua New Atlas Consolidated Mining and Devel- | 

Guinea for the balance of 1987, marking the yghieslum Mining Gorp 2277 77_ «42.210 40,606 
Philippines first imports of copper concen- Marcopper Mining Corp _--_---- 28,851 28,988 

trates. At yearend, the company received Benguet Core ~~~ ~2==_ «BIBL 19.158 
approval to import 120,000 tons from Papua North Davao Mining Corp -___--- 16,863 18,671 
New Guinea in 1988. Sufficient concentrate Lepant to Consolidated Mining Co 13,011 12,985 
from Papua New Guinea’s two copper Benguet Exploration Inc.’ ______~ 1,416 -- 
mines, Ok Tedi and Bougainville, would Total..________________ 222644 215,015 

bring PASAR’s capacity utilization to —————— 
98.5% compared with only 57% that could oho peer production from the Copper Shield project was 
be supplied from existing Philippine mines. eee 

The PASAR smelter was reportedly shut § Gold.—The Far South East Deposit, a 
down for about a week in March owing to major copper-gold porphyry deposit has in- 

power problems, and some delay in cathode dicated reserves, as developed by explorato- 
: shipments was experienced. According to ry diamond drilling, of 12 million troy 

one report, some customers of PASAR were ounces of gold and an equal quantity of 

refusing shipments of copper cathode be- recoverable silver. (See the “Copper” sec- 
cause of a quality-control problem.* tion for additional information.) Galactic 

Galactic Resources Ltd. of Canada and Resources was to contribute $2.4 million as 
Lepanto Consolidated Mining Co. Inc. an- part of the initial capitalization to fund a 
nounced near yearend a 40-60 joint venture feasibility study. The total cost of the proj- 
to develop a major copper-gold mine, the ect was estimated to be $180 million. 
Far South East Deposit, at Mankayan in Cultus Gold NL was making a surface 
Benguet Province. (See the “Gold” section exploration on its claims at Paracale Na- 
for additional information.) Drilling by Le- tionale in Bicol Province at yearend. The 
panto Consolidated outlined 292 million properties contain a former producing 
tons of ore containing about 2 million tons mine, and the company was resampling and
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retrenching to determine both underground gold production by companies and small- 
reserves and reserves amenable to surface scale gold panners was as follows, in troy | 
mining. Cultus was also sampling and map- __ounces:° 7 | | 
ping three other properties in the area. — 
Kenmare Resources Pty. Ltd. Co. of Ire- Company ”—S*‘SBB 987 | 

land initiated a major exploration program =—————"—*____ 
for epithermal gold on the islands of Leyte, Benguet Corp. (primary and by- : 

Luzon, and Negros in September. The pro- pitic"'Mining Gorp. byproduct) i. HeAGS SLR 
gram, including geochemical assays on Atlas Consolidated Mining and Devel- | 
stream sediment and bedrock samples and — oPmentVorp. (primary and by: 139,415 189,846 
heavy-mineral panning, was in joint ven- Lepanto Consolidated Mining Co. Inc. 7 
ture with the Philippine National Oil Corp. 07 MoT Go inc @rimayy 77-008 BRB 
(PNOC), each with a 40% stake, and private Surigao Consolidated Mining Co. (pri- ee 

| investors (20%). In addition, Kenmare was Maroeypar Mining Corp. (bypreduc- ier ioe | 
investigating in its own right two other Benquet Exploration Inc. (primary 10.887 11.868 
prospects: Mount Bagacay, a prominent vol- jiogon-Suyoc Mines Inc. (primary) 2. «1884011115 7 
cano near the southern edge of the Paracale Maricalum Mining Corp. (byproduct) 9,908 9,267 

_ gold district in Camarines Norte, and “otyicyse Mining Corp.(by- ites 9.212 
Mount Sembrano, a volcanic zone 40 kilo- Manila Mining Corp. (primary) _ ___ 7,628 8,086 
meters east of Manila containing old gold Small-scale gold panners® _______ 482,800 500,000 

_ workings. | | - Total__________________ 1,296,406 1,278,111 | : 
Paragon Resources Ltd. acquired a 40% eRstimated 2 tt(“<~S*‘s™SSSSSS 

interest in the Longos Mine, formerly . " | | 
known as the Philippine Eagle Mine, inthe —_ Nickel.—At yearend, Pacific Metals Co. of 
Paracale District at the beginning of 1987. J apan, a J apanese ferronickel producer, 
Private interests, who purchased the mine imported from the newly opened Taganito 
in the early 1980’s and developed the prop- Mine in northern Mindanao, the first ship- 
erty for production in 1982, held the re- ment of 25,000 tons of nickel ore for testing 
maining interest. Initial production, ex- purposes. The mine was opened in late 1987 

pected to begin at yearend, was projected at on an exploratory basis, and was reported to | 
about 37,800 troy ounces of gold per year. have large resources averaging more than 

_ Ore reserves were 1.8 million tons grading 2.4% nickel. Reportedly, Pacific Metals was 
0.28 troy ounce of gold per ton. Assets atthe planning to import 70,000 to 80,000 tons of 
mine included head frames and winders, nickel ore annually until the mine was fully 
mining and milling equipment, and a con- developed.® | 
centrator and cyanide plant with a capacity Nonoc Mining and Industrial Corp. 
to treat 15,000 tons of ore per year. Ap- (NMIC) pursued efforts to reopen its mine 
parently, except for dewatering, the mine and refinery in Surigao, shut down since 
was virtually ready to produce as soon as_ March 1986 by a labor strike and pervasive 
agreements between the partners could be financial difficulties. NMIC was believed to 
finalized. However, Paragon was con- have approached the leading South Korean 
ducting further exploration work and refur- steel company, Pohang Iron and Steel Co., 
bishing the mill to produce at the rate of for $30 million in aid. Reportedly, NMIC’s 
150,000 tons of ore per year. The Philippine creditors were approached by the Soviet 
Eagle closed in 1952 because of low gold metal trading and equipment company, 
prices. Exploration below the old under- Tsvetmetpromexport, for help in rehabili- : 
ground workings, done by Metals Explora- tating and operating NMIC.’ Although the 
tion (Asia) Inc. in 1970 indicated minable details of possible Soviet involvement was 
reserves of 1.35 million tons of ore grading unknown at yearend, indications were that 
13.57 grams of gold per ton. During the 1987 the U.S.S.R. was offering foreign invest- 
exploration of the site, Paragon established ment, or equipment and spare parts, or 
a high-grade open pit resource containing personnel, technical assistance, and train- 
an indicated 800,000 tons of ore ata gradeof ing in a barter arrangment for nickel or 
13 grams of gold per ton to a depth of 122 copper products. To resume operations, 
meters. NMIC was believed to need more than $20 

Gold production in the Philippines was million to cover back wages for the workers, 
ranked ninth in the world in 1987, dropping installation of a cable belt conveyor, spare 
one place from the 1986 ranking. According parts and plant rehabilitation, and rebuild 
to the Chamber of Mines of the Philippines, the inventory. NMIC filed a petition on
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February 27 with the Government to stop a _ (Philippines) Inc. were planning to open a 
series of legal actions against the firm and joint-venture surface sulfur mine at Pam- 
to protect its dwindling assets. The refinery plona, Negros Oriental Province, Negros 
had an effective capacity of 16,000 tons of Island, in the central Philippines. The pro- 

: _refined nickel per year before it shutdown. posed project, depending upon the process- 
Steel.—Total steel products demand in ing technology and the capacity, would cost 

the Philippines was 826,000 tons in 1986, between $50 million and $100 million. 
the latest year for which official data were , 
available. National Steel Corp., the coun- MINERAL FUELS 

68% of the market"Nationel Steel supplied _Coal—Piedra Negra Mining Corp. . ppli: . . 
about 97% of total demand for cold-roll (NMC) discovered a high-grade coal depos- 
sheets; 65% of the market for tinplate; 58% it in the Tandag-Marihatag-Lianga coal ba- 
of the market for billets; and 57% of de- Sim in Surigao del Sur Province, northern 
mand for hot-roll sheets. Mindanao, estimated to contain 182 million 

tons. PNMC submitted to the Ministry of 
INDUSTRI AL MINERALS Energy a 5-year work program in which the 

company planned to produce 40,200 tons of 
Cement.—The Philippine cement indus- coal during the second year of production, 

try, which in recent years had been operat- increasing to 93,000 tons by the fifth year. 
ing at about 50% of capacity, was thrust to Both proposed production and the initial 
the brink of having to import after the year of operation were unknown. 
Government initiated a $195 million Petroleum.—Crude petroleum was pro- 
housing-construction program and a $180 duced from three oilfields—Cadlao, Malin- 
million roadbuilding program to boost the toc, and Nido—during the year, accounting | 

country’s economy. The country’s 13 operat- for about 5% of the country’s requirements. , 
ing cement factories—5 plants had closed in Crude petroleum remained the country’s | 
recent years—operated at near capacity largest single commodity import in terms of 
throughout 1987. : value, with Saudia Arabia the principal | 

Fertilizer Materials.—The phosphate fer- supplier. The Philippines had three oil re- 

tilizer mine at Batinque on Leyte was closed _fineries to process crude, but domestic con- 
temporarily in early 1987 owing to a short- sumption remained larger than these facili- 
age of working capital. As a consequence, ties could supply. There remained little 
Philippines Phosphate Fertilizer Corp. interest in exploration for oil; only seismic 
(Philphos) became entirely dependent upon surveys were made during the year. 
imported phosphate rock from Nauru for ——__ 
the operation of its fertilizer plant at Batin- zPhysical scientist, Division of International Minerale. 

que. Philphos had been blending impure ww here necessary, values have been converted from the 
Batinque rock with that from Nauru be- pa.eeusstoo, |) °° US Golam at the rate of 
cause the company claimed that Nauru “American Metal Market. V. 95, No. 55, Mar. 23, 1987. 

rock alone was not fully suitable for the  ” «Ghamber of Mines of the Philippines. CMP Newsletter. 
plant. Despite the high quality of Nauru _ V.,13, No. 1, Jan. 1988, p. 3. 

rock, a better phosphate recovery could be camerican Metal Market. V. 96, No. 6, Jan. 11, 1988, 
obtained from blending both types of rock. p. 2. 
Sulfur.—Freeport-McMoRan Inc. of the _ ,, 4% Bestern Economic Review (Hong Kong). V. 136, No. 

United States and International Consultex ==§ = = =”





The Miner: t e Mineral Industry of 
Poland 

By Walter G. Steblez} 

In 1987, Poland’s centrally planned econ- arose in 1986 between Poland’s copper min- 
omy continued to improve, showing modest ers and the Government over the wage 
growth in national income and a 3.38% _ differential between coal and copper mining 
growth in industrial output compared with sectors was reportedly resolved in late 1987. 
those in 1986. Mining output, accounting for The Government originally maintained the 
7% of gross industrial production, remained position that benefits granted to the coal 
largely at the output level of 1986. The industry were not applicable to the copper 
production of Poland’s iron and steel indus- industry because the latter was not subsi- 
try declined slightly compared with that of dized and did represent a special exception 
1986; however, the output of nonferrous to Poland’s economic reform policies. The 
metals remained at about 1986 production reversal of the Government’s decision 
levels. For the same period, the bituminous placed the country’s copper and other met- 
coal industry showed slight gains; on the allurgical industries on an equal footing in 
other hand, metal fabricating, chemical, terms of wages with the coal industry. 
brown coal and lignite mining, and ma- Other major events in the minerals indus- 
chine-building and toolmaking industries try included the discovery of gold in Lower 
grew by 5.1%, 5.2%, 8.9%, and 8.2%, respec- Silesia, the exhaustion and partial decom- | 
tively. By yearend 1986 there were about 1.1 missioning of the Konrad copper mine, and 
million workers employed in the fuels and __ the continued construction of the Kosciusko 
energy, industrial minerals, and metallurgi- power station to supply electricity to the 
cal industries, which represented about Osiek sulfur mine. 
25% of the industrial work force.? By year- Government Policies and Programs.— 
end, Poland’s mining and extracting indus- Government policies continued to be aimed 
tries increased their labor forces by 4,000 at streamlining both production and con- 
workers. The average monthly wage in the sumption of minerals. To this end, the 
country’s mining sector remained the high- indexes of both productivity and consump- 
est in industry: almost twice that of the tion of minerals and basic materials showed : 
construction sector, which was second to improvement over those in 1986. A major 

mining in terms of wage scale. In 1987, the streamlining effort was initiated in October 
average wage increases for employees inthe 1987 to consolidate the mining, processing, 
mining sector grew by 19% compared with and fabricating sectors of industry. The 
those of 1986. However, during the same Ministry of Mining and Energy was abolish- 
period, the cost of living for industrial ed, and its functions and subdivisions subor- 
workers rose by 26%. dinated under the Ministry of Industry. 

The dispute and ensuing strikes that 

PRODUCTION 

Despite a number of proposed economic ued to be of world significance and, by 
reforms, Poland’s mineral industry remain- European standards, Poland remained an 
ed centrally planned and state-owned and important producer of cadmium, lead, salt, 
operated. The country’s output of bitumi- and zinc. 
nous coal, copper, silver, and sulfur contin- 77
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| - Table 1.—Poland: Production of mineral commodities’ 
(Metric tons unless otherwise specified) 

Commodity” 1983 1984 1985 1986? 1987© 

METALS. . . 

Aluminum metal, primary_—-_--~~~--__-~_ 44,400 45,900 = 47,000 47,500 347,500 
Cadmium metal, primary®_- $$$ -)§ -> 570 570 600 620 600 
Copper: . 

Mine output, Cu content, recoverable ______ 402,300 431,000 ©431,000 434,000 | 437,000 
Metal: 

Smelter, including secondary® ________ 362,000 375,000 390,000 400,000 410,000 
Refined, including secondary_ _______~_ 360,000 372,300 387,000 €388,000 3390,000 

Gold:® . 
Mine output, Au content, recoverable : 

thousand troy ounces. — _ 1,040 ~ 1,110 1,110 1,110 1,110 
Metal, smelier* _________-_ troy ounces_._ 5,800 5,800 5,800 5,800 5,800 

Iron and steel: 
Iron ore and concentrate, gross weight 

thousand tons_ — 10 il 11. 9 56 
Metal: 

Pigiron ____~_.___.___~-do___~_ 9,716 - 9,981 9,807 | 10,574 310,476 
Ferroalloys: 

Blast furnace __________do___ 88 94 ‘sg €83 85 
Electric furnace ___. ________do____ 175 174 °177 “176. 180 

Steel: 
. Crude ______________-do___- 16,236 16,583 16,126 17,144 317,145 

Semimanufactures: 
Rolled excluding pipe _ _ _do_ _ — — 11,731 12,195 — :11,845 12,340 312,412 
Pipe _________.-_-do___~_ 995 1,010 992 1,027 31,038 

Lead: . 
Mine output, Pb content, recoverable ___— _— 47,000 52,800 €538,000 ©53,500 ~ 54,000 
Metal, smelier ___________--------- 81,000 83,400 87,300 88,300 389 500 

Nickel:® oO 
Mine output, Ni content, recoverable ___ ~~ - 2,100 2,100 2,000 2,000 2,000 
Metal, smelter _____________.—-___~-~ 2,100 2,100 2,000 ‘1,900 1,900 . 

Silver, mine output, Ag content, recoverable . 
thousand troy ounces__ 21,798 23,920 26,717 26,653 326,717 

Zinc: ° — 
. Mine output, Zn content __________----~- 189,000 . 190,700 187,000 185,000 184,000 

Metal, refined, including secondary __ ~~~ _—-~- 170,300 176,000 180,000 — 179,000 3177,000 

INDUSTRIAL MINERALS 

Barite ____________________--___-- 81,000 91,000 _ 91,000 98,000 359,300 
Cement, hydraulic. ._______-— thousand tons_ _ 16,200 16,700 15,000 15,831 316,100 
Clays and clay products: : 

Crude: 
| Bentonite®_______________do____ 70 70 75 75 15 

Fire clay ___________._____do____ F1,124 1,037 980 1,076 1,100 
Kaolin _.__._-_____.___—_do___~_ 49 “50 48 49 49 

Products® __________________do____ 600° 600 550 600 600 
Feldspar® ________________.---do___~_ 80 80 80 80 80 
Gypsum and anhydrite, crude> _______do___-_ 927 1,167 973 1,107 1,110 
Lime, hydrated and quicklime_ ____— ——do__ ~~ 4,121 4,251 4,124 4,151 34 261 
Magnesite, crude_______________------ 16,100 F20,600 , 19,200 20,900 321,000 
Nitrogen: N content of ammonia 

thousand tons_ _— 1,739 1,822 1,812 2,124 2,100 
Salt: 

Rock __-____~__________--__do____ 1,130 1,185 1,198 1,222 31,234 
Other ___________________-~do___~_ 3,196 3,526 3,660 4,197 34.934 

Sodium compounds, n.e.s.: 
Sodium carbonate (soda ash)_ _ ___ _ _do____ 825 918 939 963 970 
Caustic soda (96% NaOH) _______-—do____ 408 7434 431 445 450 

Stone: Dolomite _.___________ __do___~_ 2,996 3,227 3,025 3,333 33,511 

Sulfur: 
Native: . 

Frasch _____________._~_do____ 4,526 4,485 4,326 4,437 4,400 
Other than Frasch ___________do____ 473 505 550 457 567 

Total _____________~_do____ F4,999 4,990 4,876 4,894 34,967 

Byproduct:*® 
From metallurgy ___________do____ 170 170 170 170 170 
From petroleum ___________do____ 30 30 30 30 25 

Total ________________do____ 200 200 200 200 195 
From gypsum® _______________do____ 20 20 20 20 22 

Total sulfur ___________do____ T5219 5,210 5,096 5,114 5,184 

See footnotes at end of table.
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- Table 1.—Poland: Production of mineral commodities’ —Continued 

(Metric tons unless otherwise specified) , 

Commodity? 1983 1984 1985 1986? "1987° 

MINERAL FUELS AND RELATED © 
“MATERIALS . 

Coal: ; . 
Bituminous — _ _-—------ thousand tons_- 191,100 191,592 191,642 192,080 3193,010 
Lignite and brown ____~-__--~~—-~do___~- 42,500 50,400 ~ 57,800 67,257 373,200 

Total _.____.___---------do__-_- 233,600 241,992 249,442 259,337 3266,210 | 

Coke: 
Coke oven________--------~-do___~- 17,100 16,200 16,000 16,400 317,100 

Gashouse®___---------------do----__ 600 600,620 GH 
Total®______-_----------do___- 17,700 16,800 16,620 17,008 17,710 

Fuel briquets, all grades _ ____-_-----do__~-- “1,500 719 1,010 1,309 1,380 

as: 

Manufactured: 
. 

Town gas_-___-—-— million cubic feet__ 9,641 9,041 7,875 6,427 6,500 . 
Coke oven gas____.____--~--do___- 222,306 217,114 208,780 216,832 217,000 

Natural, marketed ___________-do___- 193,230 214,430 225,024 205,708 3208,882 
Natural gas liquids:® - ' 

Natural gasoline 
thousand 42-gallon barrels_ - 80 80 75 80 80 

Propane and butane___—____——~-do___~- 53 53 50 60 60 

Peat: Fuel and agricultural®____.___------ 200,000 200,000 200,000 200,000 250,000 

Petroleum: . 
Crude: 

As reported ___—_ ~~ - thousand tons_-_ 210 189 194 167 3149 . 
Converted _ thousand 42-gallon barrels_ _ 1,558 1,401 1,439 1,239 31,105 

Refinery products® __________--do__~_- 95,501 95,529 98,469 100,086 3115,020 

i 
€Rstimated. Preliminary. "Revised. : 
1Table includes data available through Aug. 26, 1988. . 
21n addition to the commodities listed, antimony, cobalt, germanium, a variety of crude nonmetallic construction: 

materials, and carbon black are also produced, but available information is inadequate to make reliable estimates of 

output levels. Poland may also produce alumina in small quantities, but details of such an operation, if it exists, are not 

avaliable. 

3Reported figure. . 
“Based on official Polish estimates. 
5Includes building gypsum, as well as an estimate for gypsum used in production of cement. 

Includes virtually all major products; excludes some minor products as well as refinery fuel and losses. , 

TRADE | 

Poland’s total trade returns for 1987 in of 1986. The U.S.S.R. remained Poland’s 

current prices showed a slight deficit in soft most important trade partner. As a member 

currency trade accounting within theCoun- of CMEA, Poland continued to participate 

cil for Mutual Economic Assistance (CMEA) in the CMEA program to develop fuel and 

bloc. Planned exports to CMEA countries mineral resources on Soviet territory to 

were exceeded by 1.1%, while planned im- assure long-term supplies of electricity, pe- 

ports increased by 2.9%. However, this troleum, natural gas, and metals. In 1987, 

deficit was viewed favorably compared with the U.S.S.R. supplied Poland with 100.2 

deficits in previous years. Total hard cur- million barrels of petroleum, 18.5 million 

rency trade with market economy countries barrels of refinery products, 265.9 billion 

in current prices showed exports exceeding cubic feet of natural gas, 11.6 million tons of 

imports by more than 21% with a yearend iron ore, 1.4 million tons of pig iron, and 

account surplus of $1.24 billion. Overall, 83,000 tons of ferroalloys. 

Poland’s hard currency balance of pay- Also, during the same period, Soviet ex- 

ments deficit increased from $33.5 billion ports to Poland of chromite and manganese 

in 1986 to $37.6 billion in 1987. Report- ore amounted to 149,000 and 342,000 tons, 

edly, the decline in the dollar’s value respectively. Soviet mineral imports from 

accounted for a $2.9 billion increase in this Poland included 9.6 million tons of bitumi- 

debt. Significantly, Poland’s exports of bitu- nous coal and 1.2 million tons of bituminous 

minous coal to market economy countries in coke. 

1987 declined by 9.8% compared with those
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Table 2.—Poland: Apparent exports of mineral commodities! 
| . . ‘(Metric tons unless otherwise specified) . . 

: sk _ nn a 7 Destinations, 1986 ° 
Commodit * 1985 1986” : 
oo, » | oe, Do Sot _. Other(principaDb 

METALS 

Aluminum: . 
Ore and concentrate___________ 500 —_ a 
Oxides and hydroxides _________ 41 - 68 __ Thailand 20; United Kingdom. 18; 

. mo Norway 11. . 
Ash and residue containing aluminum sy 577 591 _— All to West Germany. 
Metal including alloys: . a 

Scrap _____-~--~--_-~-___ 199 3,668 -— ~ West Germany 2,280; Finland 909; a 
., Cs - France 248. 

Unwrought? _____________ 2,980 3,023 -~- Czechoslovakia 2,702; West Germany 
; 250; Italy 70. 

Semimanufactures ________ 777 2688 _ ~~ Finland 493; Italy 82; Austria 69. — 
Chromium: | . 

Ore and concentrate___________ -- 2 _— All to Chile. : 
Oxides and hydroxides _________ 21,516 1,442 _- Finland 441; Sweden 431; Yugoslavia 

Cobalt: Metal including alloys, allforms. 2 __: 7 a , . 
Columbium and tantalum: Metal includ- | 

ing alloys, all forms, tantalum _—_——_ 6 — . ne oo, 
Copper: | - oo . 

re and concentrate___ ~~ ___ 80,112 ~ 39,990 -- Canada 19,631; West Germany 
° 14,949; Finland 5,410. . . 

Matte and speiss including cement a . 
copper __..____----___-__- 20 22 __ All to Greece. me 

Sulfate ______-___--.------- 1,805 2,798 _-- West Germany 1,605; Netherlands 
; a - 873; Yugoslavia 320. . 

. Metal including alloys: — . . 
Scrap ____..2---------- 698 157 __ West Germany 462; United Kingdom 

oo - 107; France 99. —_ i. 
Unwrought? __ $$$ ______ 181,948 169,431 _. West Germany 90,759; United King- — . 

Oe | dom 36,544; Belgium-Luxembourg | 

Semimanufactures? ________ 62,354 73,149 55 Czechoslovakia 19,795; U.S.S.R. 
. / 12,621; West Germany 8,185. | 

Gold: Metal including alloys, unwrought — . . 
and partly wrought . . 

value, thousands_ — $783 $2 _. All to Netherlands. 
Iron and steel: Metal: . ; cos 

Scrap? _._-____________- _- 79,993 73,883 _. Yugoslavia 52,338; Switzerland 7,862; 
. . Netherlands 6,543. 

Pig iron, cast iron, related materials _ 1,652 — 100 _- West Germany 47; Yugoslavia 25; 
Denmark 19. 

Ferroalloys: 7 - a 
Ferrochromium ________—_~— 37 244 _— Belgium-Luxembourg 220; West Ger- 

many 24. 
Ferrosilicon. — -_________ ~~ 657 721 _— AlltoWestGermany. . 
Silicon metal. ___________- 1 —- i 
Unspecified —~.-___2---_-~~- 1,393 1,153 __ Yugoslavia 500; Austria 378; West 

oo Germany 250. 
Steel, primary forms. ____—~.—_~ 101,000 125,000 216 Yugoslavia 71,896; United Kingdom 

27,064; Belgium-Luxembourg: 
24,685. 

Semimanufactures: . 
Bars, rods, angles, shapes, o 

sections ___— thousand tons_ _— 1,389 | 1,460. 16 U.S.S.R. 845; West Germany 122; 
Czechoslovakia 91. 

Universals, plates, sheets — 
do. ___ 356 329 19 U.S.S.R. 56; West Germany 28; 

United Kingdom 28. 
Hoop and strip_ _ _—~ _ __do____ 114 98 — Yugoslavia 28; United Kingdom 6; 

unspecified 57. 
Rails and accessories _ _ _do_ ___ 93 156 _. . NA. - 
Wire___________~_do____ 42 29 (3) West Germany 7; Yugoslavia 3; 

unspecified 14.__. 
Tubes, pipes, fittings _ _ _do_ _ — — 34 31 4 East Germany 20; West Germany 6. 
Castings and forgings, rough 

do____ 4 5 _- Mainly to Hungary. 
Lead: 

Oxides _._-_-_.~___~_______~- 18 __ 
Ash and residue containing lead_ _ _ — 1,342 54 _- All to United Kingdom. 
Metal including alloys: 

Scrap. _~_-__________-_- 40 147 —_ Sweden 123; West Germany 24. 
Unwrought. ____________- _- — 98 _- All to Sweden. 

Molybdenum: Metal including alloys, all 
forms _____~____-~--_--~__--~~- _- 2 _- All to Belgium-Luxembourg. 

See footnotes at end of table.
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Table 2.—Poland: Apparent exports of mineral commodities' Continued 
. (Metric tons unless otherwise specified) 

reer SR 

. Destinations, 1986 

Commodity 1985 1986" : 
y : United Other (principal) 

, . . . 

: METALS —Continued . 

Nickel: . 

Oxides and hydroxides ____~~-~- 1 — 
Metal including alloys: 

Unwrought____-_------~-- -- 33 _. All to Netherlands. . 

Semimanufactures ______ ~~~ -— 1 -- All to Yugoslavia. — 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought . 

value, thousands_ — $535 $20 — Belgium-Luxembourg $15; Nether- 

yo - lands $5. 

Silver: 
Ore and concentrate __ _ . _ _do___- ‘$791 $1,085 __ Aljl to Canada. 

Waste and sweepings ____—do____ $441 4$1,128 -- West Germany $747; Switzerland — 

Metal including alloys, unwrought 
and partly wrought? 

thousand troy ounces.._ 17,651 12,989 965 Switzerland 5,337; Belgium-Luxem- | 

. ; bourg 2,218, West Germany 1,800. 

Tin: Ash and residue containing tin_ — — — _- 465 __ All to United Kingdom. 

Titanium: Oxides_ .__._---------- 293 195 _- Yugoslavia 175; Italy 20.. 

inc: 
= 

Ore and concentrate... ___---~- 217,718 -- Bo 

Oxides __ __.---_---------  —- 906 627 _. West Germany 612; Sweden 15. 

Ash and residue containing zinc — — — — : _- 302 __ All to Belgium-Luxembourg. 

Metal including alloys: . _ . 

Scrap _._._------------ 146 383 _. All to West Germany. 

Unwrought? _.__._.------- 28,050 22,562 1,183 Hungary 12,880; West Germany 
2,000; United Kingdom 2,000. 

Semimanufactures? ____.——- 8,603 2,994 39 Czechoslovakia 1,202; U.S.S.R. 909; 

oo - West Germany 440. 

Other: - | 
Ores and concentrates_ —_.---—-~-- 6 _- 

Ashes and residues. _ .__------- 2,888 _- . 

Base metals including alloys, all forms 1,682 1,482 _- Czechoslovakia 1,477; West Germany 

' INDUSTRIAL MINERALS . 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, . 

ete ________---~_-=-+---- 155 OT _- Yugoslavia 222; Pakistan 21; West 
Germany 18. 

Artificial: 
Corundum ._.—~_--------- 5,864 3,155 _. West Germany 1,926; Yugoslavia 759; 

: , Italy 208. 

_ Silicon carbide. _____------ 416 1,049 _. France 550; West Germany 489; 
Belgium-Luxembourg 10. 

Grinding and polishing wheels and 
stones ________--~----L-- 289 463 (3) Italy 300; Yugoslavia 106; United 

Kingdom 25. 

Cement? ________—-— thousand tons_ _ 1,264 952 _.  USS.R. 399; Sweden 212; West Ger- 
many 107. 

Clays, crude: 
Bentonite _________-------- -- 24 _. All to Italy. 

Chamotte earth. __..__------- 212,636 2,181 _. Hungary 2,036; West Germany 145. 

Fire clay ____.__-_------~--- 211,476 1,008 __ _ All to Yugoslavia. 

Kaolin _________---------- 5 _- 

Unspecified _____.--~------- 125 20,718 _. Hungary 13,546; Yugoslavia 5,425; 
_ Austria 1,163. 

Diamond: 
Gem, not set or strung 

value, thousands... — $380 _- 
Industrial stones __ __ _._—do__ ~~ $167 $46 _.  _Belgium-Luxembourg $38; West Ger- 

many $7; Switzerland $1. 

Diatomite and other infusorial earth _ — ~ 367 _- 

Fertilizer materials: 
Crude, n.e.s __ ~~ --_--------- -- 23 _- All to West Germany. 

Manufactured: 
Ammonia? __.____-~----~-- 70,775 141,939 -- Sweden 63,195; West Germany 

42,347; Spain 16,928. 

Nitrogenous? ______------ 243,032 193,039 _. West Germany 48,387; France 40,000; 
Denmark 21,000. 

Phosphatic _____--------- 4,176 230,000 _. Czechoslovakia 22,000; West Ger- 
many 6,000; Netherlands 2,000. 

Unspecified and mixed_ — — ~~ - - 1,307 32,104 _. Denmark 19,784; West Germany 
9,732; Italy 809. 

Graphite, natural ____-.-------- 25 -- 

Gypsum and plaster _ __---------- 250,596 6,623 -- Finland 4,070; Norway 2,548; Sweden 

Kyanite and related materials _ — — ~~ -- -- 550 -- West Germany 325; Italy 125; Spain 

Lime?_________------------- 51,155 48,706 _. West Germany 48,703. _. 

See footnotes at end of table.
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Table 2.—Poland: Apparent exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit 1985 1986” : 
y Baited Other (principal) 

INDUSTRIAL MINERALS —Continued . 

Magnesium compounds ___________ 6 ae 
Nitrates, crude ____.-__.-______ _— 20 _. All to Finland. 
Pigments, mineral: Iron oxides and hy- 

droxides, processed ______..______ _- 20 _. All to Yugoslavia. 
Precious and semiprecious stones other . 

than diamond: oe 
Natural .____ value, thousands_ _ $2 $6 $6 - 
Synthetic ___-________do____ $227 $21 _- All to Japan. . 

Pyrite, unroasted_______________ _- 2,566 _. All to Jordan. 
Salt and brine? _________________ 380,110 327,246 — Finland 145,723; Sweden 107,690; 

Hungary 68,758. 
Sodium compounds, n.e.s.: . 

Carbonate, manufactured? _____ __ 256,289 252,642 — China 111,909; U.S.S.R. 45,483; 
Czechoslovakia 16,425. 

Sulfate, manufactured _________ 1,436 334 -- Canada 234; Uruguay 100. 
. Stone, sand and gravel: 

- Dimension stone: 
Crude and partly worked?_____ 18,207 13,972 __ West Germany 10,591; Sweden 2,082; — 

Denmark 977. 
Worked_____~_____~_____ 9,610 12,944 — West Germany 9,370; Denmark 3,016; 

. Sweden 490. . 
Dolomite, chiefly refractory-grade* _ _ 3,429 -- . 
Gravel and crushed rock _______~_ 76,445 82,040 -- Alito West Germany. 
Limestone other than dimension __ _— 4,705 1,955 _— Do. / . 

* Quartz and quartzite___________ 1,382 25 _.  Allto Italy. 
Sand other than metal-bearing ____ 118,475 154,928 _— West Germany 154,886; United King- 

; dom 36; Jordan 6. 
Sulfur: : 

Elemental: 
Crude including native and by- 

product? ___ thousand tons_ _ 3,906 3,823 — USSR oe Czechoslovakia 487; 
razi . 

Colloidal, precipitated, sublimed _— 11,770 35,799 _-. Jordan we 10; Sweden 9,836; Yugo- 
slavia 248. 

Dioxide__________-__-_-_-~- 3,404 3,773 __ All to West Germany. 
Sulfuric acid? ~~. ___.§ ________ 108,091 97,975 _— All to U.S.S.R. 

Other: 
Crude________________-_~~- 16,192 6,887 _- West Germany 6,714; Austria 172; 

Denmark 1. 
Slag and dross, not metal-bearing — _ _ 87,458 14,310 _- West Germany 14,236; France 74. 

MINERAL FUELS AND RELATED 
MATERIALS 

Carbon black ~~~. - --/ - =~ 12 _— 
Coal: 

Anthracite and bituminous? 
thousand tons_ _ 36,156 34,315 — U.S.S.R. 11,693; Finland 2,380; West 

Germany 2,238. 
Briquets of anthracite and bituminous 
coal. ~~ dol 2 265 __ Hungary 60; Switzerland 5. 

Lignite including briquets _ _do____ 2201 1 _. All to West Germany. 
Coke and semicoke” _____ = __do____ 1,639 1,545 -- USSR 21; East Germany 169; Aus- 

tria 146. 
Peat including briquets and litter? ____ 5,173 4,937 -- Austria 3,593; Italy 1,057; Egypt 283. 
Petroleum: 

Crude_ thousand 42-gallon barrels_ _ 942 3,328 _- United Kingdom 3,133; Italy 195. 
Refinery products: 

Liquefied petroleum gas 
do____ 115 157 __ All to West Germany. 

Gasoline ________—_doi___ 174 577 __ Sweden 400; West Germany 168; Den- 
mark 6. 

Mineral jelly and wax __do__ __ 37 37 _- Netherlands 19; Austria 14; Finland 

Kerosene and jet fuel_ _ _do_ _ __ 21 19 _— All to Hungary. 
Distillate fuel oil ___—_do___~_ 1,161 436 -- West Germany 246; Norway 127; 

Sweden 25. 
Lubricants _________do____ 329 219 a Austria 83; Sweden 44; West Ger- 

many 39. 
Residual fuel oil_ _ _____do____ 539 317 _- Sweden 213; West Germany 65; Aus- 

tria 27. 
Bitumen and other residues 

do____ 2 7 __ Austria 5; West Germany 2. 
Bituminous mixtures_ _ —do_ _ _ _ (3) (3) _— All to Finland. 
Unspecified _______do____ 1,152 1,562 NA NA. 

PPreliminary. NA Not available. 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Poland, this table should not be 

taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 

2Official Trade Statistics of Poland. 
3Less than 1/2 unit. 
*May include other precious metals.
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Table 3.—Poland: Apparent imports of mineral commodities! 
, (Metric tons unless otherwise specified) . 

Oo Sources, 1986 

Commodity 1985 1986" : 
| | Bnited Other (principal) 

METALS 

Aluminum: 
Ore and concentrate? __________ 37,862 49,311 | _- Hungary 20,609; Albania 11,903; 

Australia 8,445. 
Oxides and hydroxides? __._______ 206,591 225,218 6,856 France 131,641; Hungary 75,678; 

Switzerland 17,897. 
Metal including alloys: 

Scrap ______-~--~---~--- 285 2 _. All from West Germany. 
Unwrought? ____________-- 86,391 88,207 -.~  U.S.S.R. 38,759; West Germany 

20,193; Romania 12,654. 
Semimanufactures? ________ 9,232 11,697 () US.S.R. 6,306; Czechoslovakia 2,121; 

; ; West Germany 1,544. 
Antimony: Metal including alloys, all 

forms ~___~.--~~----~~---~--- 34 _- 
Chromium: . . 

Ore and concentrate? __________ 151,093 145,790 _- USSR. 196,196; Albania 5,143; Tur- 
ey 4,451. 

- Oxides and hydroxides _____~_ ~~ 212 320 _. All from United Kingdom. 
Metal including alloys, all forms ~~~ _— 1 -~- All from West Germany. 

Cobalt: Metal including alloys, all forms _ 21 11 _- Do. 
Columbium and tantalum: Metal includ- 

ing alloys, all forms: 
Columbium (niobium) __._——---- (3) _- 
Tantalum _________----~---- __ (3) (3) ae 

Copper: 
. re and concentrate _______~--~- 2 _- - 

Oxides and hydroxides __~_~—_~- 107 30 _— All from United Kingdom. 
Metal including alloys: 

Scrap ___.___--_------- 122 765 _. Sweden 730; West Germany 20; . 
Netherlands 15. 

Unwrought? __ _______----- 19,991 18,211 _. All from United Kingdom. 
Semimanufactures? ________ 1,212 917 __  US.S.R. 318; West Germany 283; 

‘France 137. 
Gold: Metal including alloys, unwrought 

and partly wrought a 
value, thousands_ — $682 $497 _— West Germany $458; Netherlands 

$22; Italy $17. 
Iron and steel: 

Iron ore and concentrate excluding 
Meoasted pyrite? __ thousand tons__ 16,973 16,640 _e U.S.S.R. 14,109; Brazil 205; India 143. 

etal: 
Scrap _____.___---do__~~_ 5 5 _- USSR. 3. 

. Pig iron, cast iron, related 
materials ________do___~_ 1,330 1,391 _— NA. 

Ferroalloys: 
Ferrochromium _————-—-~~- 1,804 1,315 _. Yugoslavia 1,193; West Germany 102; 

Netherlands 20. 
Ferromanganese_ — — — — — ~~ 24,000 27,000 _- France 3,000; Norway 500; unspeci- 

fied 23,500. 
Ferromolybdenum_ _ — — ~~ — 64 40 _. All from West Germany. 
Silicon metal ___.__---- 4,918 4,107 _- All from Yugoslavia. 
Unspecified________--~- 25,132 27,645 -- NA. 

Steel, primary forms _ — ~~~ ~~~ 13,000 17,240 _. Yugoslavia 14,555; West Germany 
2,238; Hungary 335. 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections 
thousand tons_ _ 325 272 _- Czechoslovakia 184; Yugoslavia 22; 

Hungary 17. 
Universals, plates, sheets 

do. __— 634 637 41 Czechoslovakia 141; U.S.S.R. 32; 
unspecified 322. 

Hoop and strip _ _ _ _do__~_- 60 61 (8) West Germany 11; Yugoslavia 7; 
unspecified 39. 

Rails and accessories 
do_ _ — — 17 19 _. NA. 

Wire _________~-do___~- 49 50 West Germany 4; Italy 4; unspecified 

Tubes, pipes, fittings 
do____ 243 261 (3) Romania 103; West Germany 52; East 

Germany 17. 
Castings and forgings, rough 

do. ___ 13 ll _— Hungary 3; unspecified 7. 
Lead: . 

Ore and concentrate? _________~— 300 __ 
Oxides _______-------~----- 280 65 _. All from Italy. 
Metal including alloys: 

Unwrought? _______-__--- 6,195 3,041 _. All from United Kingdom. 
Semimanufactures ____—__~~- 24 134 _. United Kingdom 86; Belgium- 

Luxembourg 48. 

See footnotes at end of table.
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Table 3.—Poland: Apparent imports of mineral commodities: —Continued 
. (Metric tons unless otherwise specified) 

rT A SS SSS SS SS SS SS SS aa sD 

oO OO Sources, 1986 

Commodit 1985 1986” : 
y United Other (principal) 

Caneel St ig eA 

METALS —Continued 

Magnesium: Metal including alloys, 
unwrought?___§_§_§__~_____ 1,454 649 _— France 451; Belgium-Luxembourg 

Manganese: 
Ore and concentrate, metallurgical- 
grade*___§_ 617,977 670,843 — US.S.R. 569,511; Italy 101,330. 

Oxides ________~ ~~~ ~______ —_ 440 ~~ Japan 280; Greece 160. 
Molybdenum: . a 

re and concentrate___________ 39 _- 
Oxides and hydroxides _________ _- J 1 _~ All from West Germany. — 
Metal including alloys, all forms ___ 1 __ 

Nickel: 
. Matte and speiss, Ni content ____ _ _ 150 __ 

. Oxides and hydroxides _________ 1 __ 
Metal including alloys: 

Unwrought___~§_§_~_________ -- 1 -- All from United Kingdom. 
Semimanufactures _________ 66 98 14 West Germany 69; United Kingdom 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

. value, thousands. _ $1,635 $5,881 $1 Switzerland $4,781; West Germany 
a $1,042; United Kingdom $42. 

Rare-earth metals including alloys, all 
forms ___-____~ ~~~ _- 1 _- All from France. 

Silver: Metal including alloys, unwrought 
and partly wrought . 

value, thousands. _ $406 $300 _— West Germany $231; France $37; 
United Kingdom $16. 

Tin: . 
Oxides _____. 1 -__~______ 9 _- 
Metal including alloys: . 

: Unwrought? ____§ = 5 3,029 3,625 _~. United Kingdom 8,485; France 129; 
Austria 40. 

Semimanufactures _________ 1 _- 
Titanium: 

Ore and concentrate___________ 2,924 1,872 _— All from Netherlands. 
Oxides _._________-.-.____ 1,101 840 -~- United Kingdom 527; West Germany 

273; Japan 40. | 
Metal including alloys, all forms -_ — _ 12 5 -- Japan 3; United Kingdom 2. 

Tungsten: Metal including alloys, all 
forms _~__-______~~__~_._____ 3: 3 _- All from Netherlands. - 

Zinc: 
Ore and concentrate______.____ 4 oO 
Oxides _________~___ ~~. __ 2 4 _- All from United Kingdom. 
Blue powder__________~______ -- 8 _— All from Denmark. 
Metal including alloys: 

Unwrought? __§_§_ > $5 5 5,254 2,226 _.  Allfrom U.S.S.R. 
Semimanufactures _________ 13 3 _— All from West Germany. 

Zirconium: Ore and concentrate______ 680 2,542 __ Do. 
ther: 
Ores and concentrates. —=_~______ 2,150 89,308 — N orway 87,434; Australia 1,784; Aus- 

tria 90. 
Oxides and hydroxides _________ 74 66 _— United Kingdom 38; Netherlands 15; 

West Germany 13. 
Base metals including alloys, all 
forms?__________________ 15,423 11,172 _— Romania 6,132; U.S.S.R. 5,015; Aus- 

tria 17. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete _~___ Le 760 322 30 Italy 216; Japan 70. 
Artificial: 

Corundum ___________ ~~ 2,701 3,254 20 Yugoslavia 1,896; Hungary 1,077; Ja- 
pan 228. 

Silicon carbide. __§__§_______ 90 5 _- All from Italy. 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands_ _ $380 $68 _- All from United Kingdom. 

Grinding and polishing wheels and 
stones _.-____ 1,410 1,055 31 Austria 365; Yugoslavia 213; West 

Germany 210. 
Asbestos, crude? _______________ 81,690 81,038 ~- US S.R. 77,005; Canada 1,998; United 

Kingdom 818. 
Barite and witherite_____________ 30 _- 
Boron materials: 

Crude natural borates__________ 16,293 _- 
Oxides and acids _____$_§_______ 7,778 a 

See footnotes at end of table.
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Table 3.—Poland: Apparent imports of mineral commodities? —Continued 
. (Metric tons unless otherwise specified) 

a 
— tt Sources, 1986 

’ Commodity 1985 1986? : 
. United Other (principal) 

a 

INDUSTRIAL MINERALS —Continued 

Cement___--_---_----------- 32,002 37,952 _- East Germany 20,114; U.S.S.R. . 

Chalk. __§_-_._-__-_-------~----— 409 22 an France 20; Netherlands 2. 
Clays, crude: oF! . 

Bentonite ____________---~- 5,329 5,211 20 Hungary 5,191. 
. Chamotte earth? _.__§________- 6,779 —_ 

Fire clay _____-_--_---_------ 107_— 40 _. All from Yugoslavia. , 
Kaolin? _§_-§_.§_-§ ~~ _-_____ 145,961 160,181 _. Czechoslovakia 73,352; United King- 

- ; dom 32,744; U.S.S.R. 20,622. 
Unspecified _ ~-4-----~------ __ 222 20 Italy 109; West Germany 84. 

Cryolite and chiolite____._.____-_-~- _- 1 _.  Allfrom WestGermany. _ 
Diamond: . 

Gem, not set or strung 
; value, thousands_— $258 $30. _.  Allfrom United Kingdom. 

_ Industrial stones _______—do___~ $2,169 $1,466 _- Belgium-Luxembourg $877; Switzer- 
. land $300; West Germany $270. 

-Diatomite and other infusorial earth _ ~ _ 2,175 . 1,601 1,495 Denmark 60; France 40. 
Feldspar, fluorspar, related materials _ — 1,837 7,968 _— Norway 6,259; Finland 1,709. 
Fertilizer materials: . 7 . 

Crude, nes ~~~ _- 2 |. — All from Italy. _ 
Manufactured: . 

Ammonia? ___ thousand tons_ — 24 8 __  Allfrom U.S.S.R. 
Nitrogenous? ______—do____ 69 20 _. Romania 11; Switzerland 9. 
Phosphatic _______—-do__~~_ _- 10 10 — 
Potassic? __________do____ 2,357 2,373 _.. USS.R. 1,671; East Germany 672; 

- : Austria 30. 
Unspecified and mixed_ — do_ _ — — (3) (3) _. Mainly from Belgium-Luxembourg. 

Graphite, natural?__________-_-- 6,082 3,929 . 49 Austria 2,008; Czechoslovakia 1,427; 
. North Korea 195. 

Gypsum and plaster ________----- 2,807 1,185 © _- All from West Germany. 
Kyanite and related materials_ ~~ __—~ 20 106 - _- All from United Kingdom. . 
Lime _________-------~-----+ 232,016 9 _. _ All from France. oo 
Magnesium compounds? ________~- 263,398 211,464 -- North Korea 92,652; Czechoslovakia 

68,785; Brazil 23,172. 
Mica: 7 

Crude including splittings and waste? — 1,241 — . 
. Worked including agglomerated split- Se 

- tings. _._----_--------- 27 11 _. Austria 7; Switzerland 2; France 1. 

Phosphates, crude?___ thousand tons_ — 3,261 2,970 _- Morocco 1,237; U.S.S.R. 536; Jordan — 

Phosphorus, elemental ______----- 15,337 13,716 _.  Allfrom US.S.R. 
Pigments, mineral: - . 

Natural, crude __________-_-- 21 - 1 _- All from West Germany. 
Iron oxides and hydroxides, processed 1,050 4 __ All from Belgium-Luxembourg.. © 

Precious and semiprecious stones other 
than diamond: . 
Natural _____ value, thousands_ — $16 $11 __ West Germany $9; Austria $1; Hong 

ong $1. 
Synthetic _._.______---do___~- $110 $89 _. Austria $30; Switzerland $26; West 

Germany $22. 
Salt and brine_____._____-_------ 1 —_ 
Stone, sand.and gravel: 

Dimension stone: 
Crude and partly worked? _ _ — —— 3,487 15,700 _- Bulgaria 7,601; Czechoslovakia 6,290; 

Albania 1,744. 
Worked ______.__-_------ 141 84 _- Italy 71; France 10; United Kingdom 

Dolomite, chiefly refractory-grade _ _ 211,972 4] _- West Germany 26; Austria 15. 
Gravel and crushed rock?____ __ 10,034 11,630 a Norway 7,192; Czechoslovakia 2,550; 

Finland 1,888. 
Limestone other than dimension _ _ — 250 —_ 
Quartz and quartzite. ________-- 3,120 3,414 _. West Germany 2,921; Sweden 342; 

Yugoslavia 91. , 
Sand other than metal-bearing — _ ~~ 176 — 

Talc, steatite, soapstone, pyrophyllite? _ _ 20,944 23,154 _- North Korea 9,417; Czechoslovakia 
6,555; China 2,023. 

Vermiculite, perlite, chlorite. ____—_ ~~ 5 _— 
Other: 

Crude_______-_-----~~--~--- 13,868 16,077 _. Hungary 14,816; West Germany 
1,166; United Kingdom 75. 

Slag and dross, not metal-bearing _ — — — 2,957 _. West Germany 2,956; Yugoslavia 1. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _ _ _ — ~~ - 36 _- 
Carbon black _____--_--------- 229,982 8,880 50 Sweden 5,804; West Germany 1,791; 

Netherlands 1,008. 

See footnotes at end of table. .
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Table 3.—Poland: Apparent imports of mineral commodities’ —Continued | 

(Metric tons unless otherwise specified) 

Sources, 1986 
odit 19 1986P 

Commoeity 8 United Other (principal) 

MINERAL FUELS AND RELATED 
. 

MATERIALS —Continued | . 

Coal:? | | oo 
Anthracite. ____— thousand tons__ —_ 22 _- All from U.S.S.R. . 

Bituminous __________-do____ 1,060 1,150 -- U.S.S.R. 836; East Germany 314. 

Coke and semicoke. _____—~-do___~- 35 73 _. United Kingdom 67; Belgium- 
. Luxembourg 3; Sweden 3. 

Gas, natural: Gaseous? - 
million cubic feet__ 208,285 251,969 _.  Allfrom U.S.S.R. : 

Peat including briquets and litter _____ 30 159 _- All from Ireland. 

Petroleum:? 
| 

Crude 
. 

thousand 42-gallon barrels_ _— 100,778 103,989 _- USSR. 100,622; Iran 1,946; Iraq 

Refinery products _______do___-_ 26,174 27,432 101. USSR. 16,581; Romania 708; Alba- 
nia 399. 

jissisnTnEEn ET ant nn 

- PPreliminary. NA Not-available. . 

1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Poland, this table should not be | 

taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 

compiled from United Nations information and data published by the trading partner countries. 

2Official Trade Statistics of Poland. | 

3Less than 1/2 unit. 
- a 

_ COMMODITY REVIEW 

METALS was to continue for about 6 years. The 

| ; ; . . mining of anhydrite, associated with the 

Aluminum.—With no domestic bauxite copper ore at Konrad, was begun during the 
resources, Poland’s aluminum industry re- year. | 

lied entirely on imports of raw materials for Production was to reach 10,000 tons by 

processing and fabricating. Production of yearend, and potential future production 

aluminum remained at the same level aS was set at 500,000 tons per year. A collapse 

that in 1986. In 1987, Poland signed a” at the nearby Lubin Mine, caused by a 

cooperative agreement with the USSR. strong earth tremor in mid-June, resulted 

that enabled the Konin aluminum mill in in three serious injuries and four fatalities. 
western Poland to ship primary aluminum Gold.—In August, the State Institute of 

alloys to the U.S.S.R. in exchange for roll- Geology reported the discovery of gold in 

ing mill blocks for processing. the Sudety Mountains. Chrysoprase, emer- 

Copper.—The production of ore and _ alds, garnets, and rubies were also discover- 

electrolytic copper, in absolute terms, grew ed in the region. 

slightly in 1987 compared with that of 1986. —_ Tron and Steel.—Poland announced plans 

The Kombinat Gorniczno-Hutniczy Miedi to install two 2-strand continuous slab 

(KGHM), or the Copper Mining and Smelt- casters with a combined capacity of 3 mil- 

ing Industrial Group managed the country’s lion tons per year at the Huta Katowice 

copper mining and processing industries in steelworks. Krupp AG of the Federal Re- | 

the Legnica-Glogow area in the southwest- public of Germany would supply the casters 

ern part of Poland. The chief event in the and the deal would be financed by Polish 

industry during the year was the partial steel deliveries to developing countries. The 

closure of the Konrad copper mine, near arrangement, however, was subject to fur- 

Iwiny, owing to the near depletion of re- ther negotiations. Other developments in- 

serves at the site. The Konrad Mine, the cluded the announcement of yearend clo- 

- oldest copper mine in Poland, had been sure of the Huta Pokoj steelworks at Nowy 

sustaining operational losses for several Bytom. The steelworks had been operating 

years, and the cessation of most operations at a loss marked by quality problems and 

entailed the elimination of about 2,000 jobs. environmental difficulties. 

Exploitation of accessible copper reserves Lead and Zine.—The production of lead
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and zinc ore continued to decline slightly est coal producer in the world. Coal met 

_owing to limited investments and declining about 80% of Poland’s energy requirements 

ore grades. A new line for continuous zinc and provided one-fifth of the country’s hard 
casting was put into operation at the Bole- currency earnings. Coal production has 
slaw mining-metallurgical plant at Bukow- been growing slowly and some concern was 
no. The computer controlled plant with a_ raised that the target for 1990 may not be 
12-ton-per-hour-production capacity was de- met. Poland sought to diversify its energy 
signed and produced domestically. base by increasing gas supplies from the 

7 , | Soviet Union and by the construction of two 
INDUSTRIAL MINERALS nuclear powerplants. In 1987, the Kopernik 

Salt and sulfur remained Poland’s most coal mining and processing complex in Low- 

important industrial minerals both in terms er pilesia was under development. By year 

of reserves and export earnings. The coun- end, the complex’ main shaft reached a 
try was also a producer of barite, dolo mite, depth of 500 feet and required a further 460 | 

| gypsum, limestone, and magnesite. feet for completion. Reportedly, the develop- | 

Sulfur extracted by open pit mining at ment of the Kopernik Mine was the largest 

the Machow Mine amounted to about 12% mining investment project in the area in | 

of total output in 1987. The balance of the the post-war period. Petrol In 1987 

country’s sulfur production was done by atural Gas an etrofeum.—In , 

| the modified Frasch underground melting geo logists discovered deposits containing 3 ‘4 
process, mainly at the Jeziorko, Grzybow, million barrels of petroleum and 194 billion 

and Baznia Mines. In 1987, the construction cubic feet of natural gas. A new oil well was 

of the Kosciusko power station was begun to put into operation in Gorzow Province, and 

supply power for sulfur melting at the three wells were put into operation at 
Osiek Mine. Eventual output at the Osiek Koszalin, near Karlino. Geologists also in- 
Mine was planned at 1.3 million tons of dicated probable deposits at Szczecinek, 
sulfur per year. Swizyna, and Karlino. 

MINERAL FUELS Mincrais. mineral specialist, Division of International 

Coal.—Poland remained the fourth larg- soe nik Statystyczny (Statistical Handbook). 1987, pp.



' : : 

. . ’ 

. . _



The Mi t e Mineral Industry of 
Portugal 
By John G. Panulas? | 

In 1987, Portugal’s mineral industry re- leaving the rate to be determined by the 
mained small compared with those of other market. | 
producing nations. Development of copper With a view toward sustaining long-term 
projects and modifications geared to in- economic growth and stimulating invest- 
crease iron and steel productivity were ment, the Government implemented a sys- 
pursued during a period of improved eco- tem of tax relief that would reduce the 
nomic performance, particularly in the con- industrial tax liability for 1987 by 10% on 
struction industry. The country posted over- investments made in 1986; for 1988, by 8% 
all growth of 5%, with investment gaining on investments made in 1987; for 1989, by 
19% as a result of interest rate cuts and 6% on investments made in 1988; and for 
numerous tax and financial incentives tied 1990, by 4% on investments made in 1989. 
to Portugal’s European Economic Commu- Moreover, the Government submitted leg- 
nity (EEC) accession. islation that would privatize many public 
Government Policies and Programs.— companies. Such companies would be ex- 

The Portuguese Government continued its pected to fund their investment projects by 
efforts to contain inflation by devaluing the means other than borrowing. These means 
escudo, a decision that made Portuguese include increased profits through lower 
mineral exports more competitive in the wages and reduced import and interest 
world markets. Of particular importance costs, and the issue of securities. The priva- 
was the creation of a forward foreign ex- tization effort was part of a broader pro- 
change market that began operating in gram to restructure the Portuguese econo- 
February 1987. The Bank of Portugal ended my from one that is state-controlled to one 
its practice of setting a daily exchange rate, that is market-driven. 

PRODUCTION 

As in previous years, most major mineral exception of ferroalloys, dimension stone, 
producers were owned and operated by the and tungsten, production of minerals and 
Government. Small companies that en- related materials was significant only 
gaged in the production of certain industri- domestically. 
al minerals were privately held. With the 
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- Table 1.—Portugal: Production of mineral commodities’ = 
(Metric tons unless otherwise specified) . 

i i AS 
Commodity 1983 1984 1985 1986? 1987” 

re 

METALS | 

Arsenic, white®. ___._____---___---- - 180 180 170 150 150 . 
Beryl concentrate, gross weight ________ 3 10 2. __ _— 
Columbite and tantalite concentrates, gross 
ooWeight.---------------------- “3 3 _- 6 _ 

pper: 
Gre and concentrate: 

Gross weight. _____..._______ 1,735 1,654 1,183 865 800 
Cu content __.-_-_.__________ 375 366 261 184 100 

Metal: 
Smelter, primary and secondary _ _ _ _ 6,200 3,500 4,600 F €4 000 4,000 oe 
Refined, primary and secondary _ _ — — “4,600 5,300 “4,500 F €5 300 4,800 

Gold, mine output, Au content 
troy ounces_ — 6,398 6,205 9,259 . 6,178 5,000 

Iron and steel: | oo 
Iron ore and concentrate: . 

Gross weight: 
Hematite and magnetite ___—_— —_ _— 46,910 22,412 20,000 
Manganiferous_________.—-— 35,500 36,000 26,300 28,200 22,000 

Total _______________ 35,500 36,000 73,210 50,612 42,000 

Iron content: 
Hematite and magnetite _ _ _ _ — — __ __ 2,017 9,413 11,000 
Manganiferous__________~— 12,248 11,772 - 8,502 9,447 11,000 

Total _._-___________- 12,248 11,772 10,519 18,860 22,000 
Metal: ; . 

oo Pig iron. ____.— thousand tons_ _ 355 373 415 420 435 

| Ferroalloys: 
' .  Ferromanganese® __________ 40,000 46,500 48,000 20,000 17,000 

Silicomanganese® __________ 18,500 24,000 25,000 10,000 8,000 
Ferrosilicon®__ ____._______ 28 550 9,000 9,000  §,000 2,000 
Silicon metal® __. -_._._____ 29,800 10,500 11,000 7,000 3,000 
Ferrotungsten _______-___~- 176 183 151 . 17 10 

Total® _-____________ 77,026 90,183 93,151 - 42,017 30,010 
Steel, crude ____— thousand tons_ 674 690° 665 708 530 

Lead: Refined, secondary ___._-__----~-~- 6,000 6,000 7,000 6,000 6,000 
Manganese: Mn content of iron ore _ _ _ ~~ —_ 2,663 2,448 1,768 2,087 22 059 
Silver, mine output, Ag content 
1 troy ounces__ 20,287 22,280 33,244 16,847 20,000 

n: 
Mine output, Sn content ___________ 875 320 ' 247 197 291 
Metal, primary and secondary_ — _ — — _ _._ 443 432 408 194 222 

Titanium, concentrates: 
Gross weight ________....______ 270 164 €144 232 220 
Content of Ti0g. _. ___ _____.-----_ 135 82 72 116 110 

Tungsten, mine output, W content _______ 1,188 1,509 1,755 1,637 1,500 
Uranium concentrate: U content _______— 103 114 118 109 2167 
Zinc: Smelter, primary _______-.--~-—- 3,800 6,400 5,900 5,700 6,500 

INDUSTRIAL MINERALS 

Barite __-______________ ieee 637 318 1,094 120 300 
coment, hydraulic. ____—_ thousand tons__ 6,063 5,539 5,364 5,444 5,800 

ays: 
Kaolin ~o-- eee 103,088 104,388 80,097 54,841 256,992 
Refractory..._________________ 196,262 291,592 240,000 ©250,000 240,000 

Diatomite _____________~______ 1,870 1,600 1,600 2,120 2,000 
Feldspar___._______---_-------- 33,509 29,003 29,011 33,740 32,000 
Gypsum and anhydrite _____________~_ 249,032 227,708 €250,000 230,000 240,000 
Lime, hydrated and quicklime® 

, thousand tons. _ 230 210 200 200 200 
Lithium minerals: Lepidolite _________~_ 545 985 130 a — 
Nitrogen: N content of ammonia 

thousand tons__ 111 160 154 ©150 155 
Pyrites and pyrrhotite (including cuprous), 
gross weight ______________do____ 280 334 356 328 2279 

Salt: Te 
Rock ________..-..-____do____ 429 455 463 459 2513 
Marine® ________________do____ 110 110 115 110 2123 

Total _._____________do____ 539 565 578 569 636 
Sand _______.__.___.___~_do____ 4,249 NA NA NA NA 
Sodium compounds, n.e.s.:° 

Sodium carbonate _______------~- 160,000 150,000 150,000 155,000 160,000 
Sodium sulfate ________________-_ 56,000 50,000 50,000 52,000 55,000 

See footnotes at end of table.
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Table 1.—Portugal: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986P 1987? 

INDUSTRIAL MINERALS —Continued 

Stone: . | 
Basalt _______.__ — thousand tons__— 115 63 NA NA NA 
Calcareous: 

Dolomite _____________do____ 117 157 NA NA NA 
Limestone, marl, calcite____ _do____ 10,059 10,985 NA NA NA 
Marble ______________do____ 421 440 NA NA | NA 

: Diorite________________-do____ 337 1,596 NA NA NA : 
Gabbro_________________do____ 1 45 NA NA NA : 
Granite ________________do____ 5,073 4,208 NA NA NA 
Graywacke _______.______do____ 1 1 NA NA NA 
Ophite _________________do____ 29 48 NA NA ~ NA 
Quartz _________________do____ 129 125 NA NA NA 
Quartzite _______________do___ 438 588 NA NA ‘NA 
Schist ________.._.____-do___ 112 NA NA NA NA | 
Slate __________________do.___ 37 NA NA NA =. ~—~=~NA 
Syenite_________________do____ 6 NA NA - NA NA | 

Sulfur: . | 
Content of pyrites _._-_____~do____ 124 140 155 144 150 
Byproduct, all sources® ____ =. .do___~_ 5 4 5 5 7) 

Total _______________do____ 129 444 160 149 155 
Talc__________~~- ee 7,325 6,822 4,998 4,141 4,000 

MINERAL FUELS AND RELATED 
MATERIALS . 7 

Coal; anthracite _______ thousand tons__ 185 195 —  &93T 209 240 
Coke, metallurgical®___________do___- 160 170 170 150 160 
Gas, manufactured _ _-— million cubic feet_ — — 5,185- 5,159 5,111 ©4,700 4,800 . 

Petroleum refinery products: 
Gasoline __ thousand 42-gallon barrels_ — . 7,860  — 6,794 7,174 10,682 8,500' 
Jet fuel.___________.____do____ 3,688 4,416 4,150 - 5,111 4,900 
Kerosene _______________do.___ 271 240 225 227 220 
Distillate fuel oil ___.._______do____ 16,113 13,875 14,509 ==: 16,550 16,800 
Residual fuel oil ________.__do____ 22,837 20,579 17,796 17,289 15,600 
Liquefied petroleum gas ____—-—do__ ~~ - 3,016 2,496 2,819 3,57T 3,500 
‘Unspecified ______-________do____ 6,161 6,447 6,520 10,389 8,800 
Refinery fuel and losses___ _ _ _ __.do____ 413 3,983 1,748 3,995 3,900 

Total _______________do____ 59,859 58,830 54,941 67,770 62,220 

Estimated. Preliminary. ‘Revised. NANotavailable. 
1Table includes data available through May 1988. _— : 

2Reported figure. 

TRADE : , 

In 1986, the latest year for which com- was responsible for much of.this growth, 

plete data were available, the current- importing about 8% of Portugal’s products. 
account trade balance amounted to a sur- The value of exports to the United States 
plus. of $1.2 billion The major factors fell, from 10% of exports in 1985 to 6.5% in 
responsible for the surplus were a drop in 1987, concomitant with changes in the dol- 
oil and commodity prices and the increased lar exchange rate. On balance, exports of 
inflow of capital transfers resulting from goods equaled approximately 75% of im- 
Portugal’s entry into the EEC. ports. 

Portugal’s EEC membership was also re- In 1987, the value of mineral fuels ac- 
flected in significantly different trade pat- counted for 11.6% of the Portuguese import 
terns. During the first 8 months of 1987, total and 1.6% of all exports. Metalliferous 
European countries took 82% of Portugal’s ores and scrap amounted to less than 1% of 
exports, as opposed to 75% in 1982-83.Spain exports and less than 1% of imports.
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Table 2.—Portugal: Exports of mineral commodities’ | 
(Metric tons unless otherwise specified) 

— a Destinations, 1986 
. Commodit . 1985 1986 : 

y . Qhited . Other (principal) 

METALS 

Aluminum: . 
_ Oxides and hydroxides _________ __ 3 -- All to Ecuador. oo 

Metal including alloys: 
Scrap ~~ ~~~ ___ 1,732 3,879 16 «Spain 2,027; Netherlands 937; 

West Germany 416. 
: Unwrought_ ~~~ ____ 50 _- 

Semimanufactures _________ 673 5,008 _- Spain 3,780; France 418; Finland | 

Chromium: Oxides and hydroxides __ _ _ 2 -- — 
Columbium and tantalum: Metal includ- ‘ , . | 

ing alloys, all forms, tantalum __—__ _- 2 -— All to France. 

Copper: | , : ; 
Gre and concentrate_._________ _- 1 NA _ NA. 
Matte and speiss including cement . 

copper _-_ ~~~ 168 348 -— Spain 347; France 1. 
Metal including alloys: - ; 

Scrap. ~_ ~~~ _______ 441 . 518 (?) Netherlands 301; United King- 
~ dom 111; Spain 53. 

Unwrought____ ~~ 1,638 1,565 _. All to Belgium-Luxembourg. 
. Semimanufactures _________ 1,949 3,459 1,048 Spain 1,593; France 401. 

Iron and steel: . Ce ; . 
Iron ore and concentrates, pyrite, 

roasted _.- ~~ ~~~ 40 _- . 
Metal: . a 

_ Serap_. ee 4,013 10,821 — Spain 6,505; Netherlands 2,231; 
‘United Kingdom 1,355. 

Pig iron, cast iron, related mate- . 
| Ylabo LL 68 45 -— Cape Verde 19; France 19; 

, nited Kingdom 5. 
_ Ferroalloys: , “ 

. Ferromanganese.._._ _ _ _ — — 11,918 21,404 -... France 13,108; Italy 2,877; 
Greece 2,649. 

Unspecified____.._____ 36,887 - 49,387 © 5,000 West Germany 11,775; Belgium- - 
. ; Luxembourg 6,600. 
Steel, primary forms ________ — -156 9,063 -- Turkey 8,978; Angola 49; Italy 

Semimanufactures: oo 
Bars, rods, angles, shapes, sec- Cc 
tions... ~- ~§ -- 177,280 197,314 2 China 55,670; Algeria 40,474; 

Belgium-Luxembourg 17,834. 
Universals, plates, sheets _ _ 92,978 68,892 17,102 Spain 24,240; Romania 8,822. 
Hoop and strip_______.._ 162 50 _- ozambique 40; Italy 4; Spain 2. 
Rails and accessories __ — _ _ 81 207 ' 2 Switzerland 141; Algeria 40; 

Guinea-Bissau ll. 
Wire ~~ 5,504 6,244 _- Algeria 5,619; Spain 314; Egypt 

Tubes, pipes, fittings ___ __ 7,043 4,284 599 France 942; West Germany 781. 
Castings and forgings, rough 9,888 11,516 1,582 United Kingdom 4,216; Sweden 

Lead: 
Ore and concentrate. __________ 1,090 1,029 _- All to Belgium-Luxembourg. 
Oxides __-_ ~~ 12 _. 
Metal including alloys: 

Scrap ___.~~___________ _- 24 — All to Spain. 
Unwrought___ _§ _-_ ________ 66 60 '_. United Kingdom 40; Liberia 20. 
Semimanufactures _________ 55 29 _- Morocco 26; Mozambique 2; Cape 

erde 1. 
Mercury _______ — 76-pound flasks__ (?) (?) _. Mainly to Angola. 
Nickel: 

Matte and speiss — — ——--------- 2 __ 
Metal including alloys: 

Scrap ________-_____-___ 14 3 _- All to West Germany. 
Semimanufactures _________ (?) 3 -~ Mainly to Angola. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

value, thousands_ _ $3,007 $1,798 __ France $891; United Kingdom 
$746; West Germany $155. 

Silver: 
Waste and sweepings®_____do____ $7 $313 _. France $273; West Germany $34; 

; Switzerland $5. 
Metal including alloys, unwrought 

and partly wrought _____do____ $10 $7 __ Angola $4; Canada $2; Bahrain 

Tin: Metal including alloys: 
Scrap_ ~~~ ~~ 127 76 _— All to United Kingdom. 
Unwrought ________________ __ 2 _— All to Angola. 
Semimanufactures____________ 8 24 _— Spain 23. 

See footnotes at end of table.
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Table 2.—Portugal: Exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

i 
a, . toe _.... Destinations, 1986 

Commodity. 1985 1986 : 
- | an moony — United _ Other (principal) 

eceererrarrtn enrS S  OS P ——— 

METALS —Continued . 

Titanium: Oxides__________---_- 31 5 _- AlltoCape Verde. 
Tungsten: co 

Ore and concentrate. ___.—___~ 2,603 1,455 140 Japan 616; Netherlands 242; 
a United Kingdom 214. 

Metal including alloys, all forms — __— — 20 —_ Finland 7; United Kingdom 5; 
West Germany 4. 

Zinc: - - . 
Ore and concentrate. ____._.-~ _— 23 _- AlltoSpain. . 
Oxides _. -._______---.---- 969 2,681 _. __ Italy 753; United Kingdom 448; | 

France 439. 
Metal including alloys: a oo 

Scrap _____._---------- a 1 _- All to Cape Verde. 
Unwrought__.__._-.--~~-~- 20 66 __ United Kingdom 40; Spain 20; 

Cape Verde 4.- 
Semimanufactures — ~~ ___— 20 27 _— Mozambique 22; France 3; 

. . Guinea-Bissau 1. - SO 
Other:: 7 

Ores and concentrates______——-~~- 49 1,065 -- All to Spain. 
Ashes and residues_ ___— ~~ ___-~ 2,716 604 __ West Germany 306; Spain 243; 

Lo United Kingdom 34. - 
Base metals including alloys, all forms 90 116 — Netherlands 108; West Germany. 

. 4; United Kingdom 3. _~ 

INDUSTRIAL MINERALS ou, 

Abrasives, n.e.s.:. , a 
Natural: Corundum, emery, pumice, 

etc ~~ ee (?) 1 (2) Mainly to Angola. 
Grinding and polishing wheels and . 

stones _____2_~_____--_-- 80 78 (?) Spain 36; West Germany 23; 
Kuwait 3. . 

Asbestos, crude _. _ — __ --_-~----- - 2 7 oe 
Barite and witherite_ __.__._--__-~- _- 20 _- All to Spain. 
Cement__.______~__ 68,956 55,950 — Ivory Coast 30,954; Guinea- 

. ae Bissau 7,588; Cape Verde 
. mo 5,226. 

Chalk. __- --- 2+ 2,364 72 _- Cape Verde 41; Angola 31. 
Clays, crude... —_-__/.~-_-_--~--~-- 5,441 1,915 3 West Germany 850; Spain 772; 

. Angola 175. 
Diamond: | 

. Gem, not set or strung 
, . value, thousands. _ . $34,494 . $46,788 $490 Switzerland $39,115; Belgium- 

- . . Luxembourg $7,183. 
Industrial stones ______——do____ —- $133 $31 Switzerland $102. - 

Diatomite and other infusorial earth _ _ — 94 8 _. All to Guinea-Bissau. 
Feldspar, fluorspar, related materials _ _ __ 7,267 _- France 2,735; West Germany 

2,290; Norway 1,297. 
Fertilizer materials: Manufactured: " 

Ammonia ___~_~____~-_------ 6,669 24,942 __ - Spain 24,883; Cape Verde 2; 
bunkers 57. 

Nitrogenous______.___---~--~- 153,742 117,909 -- West Germany 76,334; France - 
17,860; Ireland. 5,700. 

Phosphatic ____.__..__----~- 68,483 12,212 -- Ireland 4,350; Turkey 3,000; 
. Spain 2,300. _ - 

Potassic _.______---------~- 712 109 _. Cape Verde 90; Sao Tomé and 
. ; Principe 19. 

Unspecified and mixed ___—____~_ 22,303 24,433 __ France 7,168; Cameroon 6,150; 
Ivory Coast 4,000. 

Graphite, natural ____.._-______- 1 Le 
Gypsum and plaster ____--------- 36 34 _. Cape Verde 29; Angola 5. 
Lime _________----~----~----- 628 430 _- Cape Verde 228; Angola 146, 

uinea-Bissau 41. 
Magnesium compounds __________~_ 36 2 NA NA. 

ica: . 
Crude including splittings and waste _ 646 484 _- United Kingdom 460; France 24. 
Worked including agglomerated split- 

tings _._________--~----- -- 1 _- Mainly to Angola. 
Pigments, mineral: Iron oxides and 

hydroxides, processed. ______. ~~ 35 21 -- Cape Verde 14; Mozambique 4; 
. uinea-Bissau 3. 

Precious and semiprecious stones other 
than diamond, natural 

value, thousands. _ _- $12 $12 . 
Salt and brine__ _.__.~______---- 11,088 5,555 81 Netherlands 4,098; France 596; 

Nigeria 517. | 

See footnotes at end of table.
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Table 2.—Portugal: Exports of mineral commodities! —Continued | 

. (Metric tons unless otherwise specified) 

Destinations, 1986 — 

Commodit 1985 1986 : 
y Buited Other (principal) 

_ INDUSTRIAL MINERALS —Continued 

Sodium compounds, n.e.s.: Carbonate, 
manufactured _______________ 463 100 _~— All to Morocco. 

Stone, sand and gravel: 
Dimension stone: . 

Crude and partly worked _____ 93,908 147,941 775 Spain or 49; Italy 37,875; Japan 

Worked __ ~~~ - 336,181 447,278 40,674 West Germany 254,316; United 
. . Kingdom 28,467. 

- Gravel and crushed rock ________ 1,219 2,368 _— Spain 2,088; West Germany 150; 
France 71. 

Limestone other than dimension _ _ _ 29 46 _- Cape Verde 25; Benin 20. 
Quartz and quartzite_________-_ 12,924 6,716 _- Switzerland 6,202; United King- 

. dom 314; Ireland 200. 
Sand other than metal-bearing ____— 36,413 23,312 _— Greece 20,830; Morocco 2,250; 

. Spain 144. 
Sulfur: 

: Elemental: 
Crude including native and 

byproduct ____§_____=___ 22 23 -. All to Mozambique. 
Colloidal, precipitated, sublimed — _— 68 _— All to Spain. 

Sulfuric acid___§ ______________ 18,174 11,260 _— Belgium-Luxembourg 10,408; 
Spain 727; Burkina Faso 28. 

Talc, steatite, soapstone, pyrophyllite _ _ 47 80 _. Netherlands 40; Mozambique 20; 
Angola 19. 

Other: 
Crude_____ 5 Le 25 227 4 Spain 138; Morocco 50; France 

Slag and dross, not metal-bearing _ _ _ _- 44 _- Allto France. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural __——_— — 185 71 _- Angola 42; Cape Verde 29. 
Carbon: Carbon black __._______--~ 558 1,733 __ Spain 645; Morocco 338; United 

Kingdom 246. 
Coal: Anthracite and bituminous _ _ _ _ _ 5 8 __ All to Netherlands. 
Coke and semicoke_____________~— 55 43 -- Do. 
Petroleum refinery products: , 

Liquefied petroleum gas 
thousand 42-gallon barrels_ _ 132 268 _— Netherlands 251; Italy 17. 

Gasoline____________-do____ 483 2,272 — United Kingdom 847; Nether- 
lands 673; France 398. 

Mineral jelly and wax _____do____ 3 16 __ Spain 10; United Kingdom 4; 
ire 1. 

Kerosene and jet fuel _____do____ 2,389 3,016 32 Cape Verde 362; United King- 
dom 282; bunkers 1,344. 

Distillate fue] oi] _..____—do___— 876 1,453 1 France 557; Spain 168; bunkers 

Lubricants__________.do____ 158 337 _- United Kingdom 66; France 64. 
Residual fuel oi! ~_______do____ 5,844 2,601 __ France 695; Netherlands 533; 

United Kingdom 505. 
Bitumen and other residues _do____ (7) 15 _- Spain 14. 
Bituminous mixtures _____—do____ (7) 1 _. Mainly to Cape Verde. 
Petroleum coke_________do____ _— () _. All to Spain. 

NA Not available. 
1Prepared by Jozef Plachy. 
2Less than 1/2 unit. 
3May include other precious metals.
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Table 3.—Portugal: Imports of mineral commodities’ 
(Metric tons unless otherwise specified) . . 
a 

Sources, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

a i 

. METALS 

Aluminum: 
Ore and concentrate_ ___.____---—-— 8,374 _- 
Oxides and hydroxides ______~-_-_~- 6,254 8,197 23 United Kingdom 4,755; France 1,848; 

West Germany 1,196. 

Metal including alloys: 
Scrap_______--_-_------- 2,261 72 — Spain 39; Canada 13; Sweden 10. 

Unwrought ________-_-~-_---~- 35,752 38,984 _— Norway 10,886; Spain 7,824; Canada 

Semimanufactures____—___~--~ 15,938 14,084 11 Spain 3,589; West Germany 2,691; 
Belgium-Luxembourg 1,932. 

_ Beryllium: Metal including alloys, all forms (?) (?) —_ All from West Germany. 

Chromium: 
. Ore and concentrate_ ___....__---- 1,281 1,098 _— Belgium-Luxembourg 512; Nether- 

lands 353; Republic of South Africa 

Oxides and hydroxides _________~~- 146 96 — West Germany 48; Italy 20; U.S.S.R. 

Cobalt: Oxides and hydroxides _______~ 8 15 2 United Kingdom 5; Finland 4; Nether- 
ands 3. 

Columbium and tantalum: Metal including 
alloys, all forms, tantalum _______-~- 3 2 (?) Mainly from France. 

Copper: 
Ore and concentrate_____.__~---~ 3,052 __ 
Matte and speiss including cement 

copper. —______-_-__---~---~--- (?) 147 147 
Metal including alloys: 

Scrap_________--------~-+- 243 309 20 United Kingdom 79; Italy 60; Republic 
-of South Africa 38. | 

Unwrought _________----~--~- 16,289 12,246 __ Chile 5,121; Peru 3,773; Canada 1,440. 

Semimanufactures____—___~-- 18,913 11,5386 5 Italy 2,717; Spain 2,590; West Ger- 
. many 2,366. 

Iron and steel: 
Iron ore and concentrate: 

Excluding roasted pyrite _____ ~~ 683,298 542,985 — Canada 345,078; Venezuela 156,612; 
Mauritania 40,940. 

M Jone roasted ________-~--- _- 20 _. All from United Kingdom. 

etal: 
Scrap_—________~-------- 116,941 102,953 78 United Kingdom 78,890; U.S.S.R. | 

. 10,697; France 5,555. 
Pig iron, cast iron, related materials 40,643 33,566 — Spain 24,677; Brazil 2,016; West Ger- 

many 1,427. 

Ferroalloys: 
Ferromanganese ____——_~- 2,369 180 _- West Germany 94; France 27; Nether- 

ands 26. 
Unspecified _______---~~- 21,049 1,697 24 France 603; United Kingdom 316; 

Spain 292. 
Steel, primary forms_—__——__— ~~ 200,680 214,466 6,154 West Germany 96,153; Belgium- 

. Luxembourg 58,063; France 19,809. 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections_ .______-_-.--- 165,742 170,002 4 Spain 98,115; France 24,784; West Ger- 
many 11,151. 

Universals, plates, sheets _ — — — 289,936 239,173 1 West Germany 47,201; Belgium- 
Luxembourg 44,476; Republic of 
South Africa 27,233. 

Hoop and strip_ — _____-_-~-~ 37,334 35,649 1 West Germany 13,482; Belgium- 
. Luxembourg 22,727; France 3,800. 

Rails and accessories __ _ _ __ _— 7,848 8,557 __ United Kingdom 7,301; West Germany 
964; Belgium-Luxembourg 219. 

Wire__________~___-__- 23,417 22,928 1 Spain 10,009; United Kingdom 4,595; 
. . Belgium-Luxembourg 2,577. 

Tubes, pipes, fittings ___ ____~— 30,120 30,688 54 Spain 8,451; West Germany 8,150; 
. France 4,977. 

Castings and forgings, rough _ — 2,793 266 _- Spain 104; West Germany 52; France 

Lead: 
Oxides __________----------- 684 862 __ West Germany 540; Spain 170; United 

Kingdom 140. 
Metal including alloys: 

Scrap____.-__-__--------- 14,937 6,235 82 Spain 5,926; United Kingdom 104; 
France 85. 

Unwrought _______--_----~- 20,149 346,092 726 Peru 331,841; Republic of South Africa 
3,620; Morocco 3,315. 

Semimanufactures_ _~____——_~— 42 35 -- Spain 24; Netherlands 6; France 3. 
Magnesium: Metal including alloys: 

Unwrought _________-___----- —_ 16 _- United Kingdom 8; Norway 6; France 

Semimanufactures ______~____-~- 5 3 (7) + Austria 1; Spain 1. 

See footnotes at end of table.
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Table 3.—Portugal: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

, Sources, 1986 
mmodit: 1985 1986 . . 

Co y United Other (principal) . 

METALS —Continued . 

Manganese: . 
Ore and concentrate, metallurgical-grade 125,820 126,703 _— Brazil La a Netherlands 52; unspeci- 

} i 673. 
Oxides __ ~~ ~~~ Le 1,227 1,226 _- Netherlands 694; Belgium-Luxem- 

bourg 328; Republic of South Africa 

Mercury _______~—— 76-pound flasks_ _ 551 435 (7) China 319; Algeria 87; Spain 26. . 
Molybdenum: Metal including alloy, all 

forms _______~ _~_§__ = 6 2 (?) Austria 1; United Kingdom 1. 
Nickel: . . 

Matte and speiss_______________ 2 3 __ France 2; Netherlands 1. 
Metal including alloys: 

Scrap. ______________ 6 5 _- All from Spain. 
Unwrought ____§__~_§_____ 260 347 _- Republic of South Africa 121; Canada © 

56; Zimbabwe 44. a 
Semimanufactures___________ 233 200 (?) Finland 59; West Germany 57; France 

Platinum-group metals: Metals including . 
alloys, unwrought and partly wrought . 

’ value, thousands_ — $1,403 $2,691 __ United Kingdom $1,541; France $829; 
West Germany $266. 

Silver: Metal including alloys, unwrought 
and partly wrought... ____.____do____ $9,220 $11,059 $1 West Germany $10,370; Spain $385; 

France $172. 
Tin: 

Ore and concentrate_____________ 218 il _. Uganda 6; Nigeria 5. 
Metal including alloys: . 

Unwrought ___§___§__ 182 655- __ United Kingdom 344; Netherlands 
a 112; Malaysia 60. 

Semimanufactures_____._____ 92 96 (7) United Kingdom 51; West Germany 
39; Netherlands 3. 

Titanium: Oxides _____§_§__________ 9,029 10,183 694 Spain 2,691; Finland 2,350; United 
Kingdom 1,869. 

Tungsten: Metal including alloys, all forms 9 15 (?) West Germany 9; United Kingdom 5. 
Zinc: 

Oxides ________~_ Le 638 337 _. Peru 88; Spain 62; Netherlands 60. 
Metal including alloys: . 

Scrap__-_-__ ~~ 2,178 2,199 140 United Kingdom 648; Saudi Arabia . 
. 576; Peru 200. 

Unwrought ~______§_§_______ 11,076 11,143 — Belgium-Luxembourg 3,968; United 
. Kingdom 1,661; Canada 1,517. 

Semimanufactures______§_____ 1,349 1,552 (?) United Kingdom 317; Italy 313; 
Belgium-Luxembourg 267. 

Other: 
Ores and concentrates ___________ 4,277 2,493 — Spain 1,634; Republic of South Africa 

370; United Kingdom 229. 
Ashes and residues _______§_§_____ 532 5,753 __ Spain 5,750; United Kingdom 3. 
Base metals including alloys, all forms _ 65 135 2 J apan 1; Italy 24; Belgium-Luxem- 

urg do. 

INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc_' 521 588 12 Italy 188; Spain 135; Greece 98. 
Artificial: Corundum ____________ 1,375 1,246 1 West Germany 864; Austria 107; Spain 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands_ _ $2,908 $1,789 $5 Switzerland $569; West Germany 
$535; Belgium-Luxembourg $268. 

Grinding and polishing wheels and 
stones_____________ 819 767 7 Italy 303; Spain 211; West Germany 

Asbestos, crude..___§_____________ 9,931 9,208 _— Canada 4,658; Zimbabwe 2,871; Repub- 
lic of South Africa 792. 

Barite and witherite ______________ 1,216 1,466 a Morocco 500; Spain 436; West Ger- 
many 295. 

Boron materials: 
Crude natural borates ___________ 7,308 5,371 _ - Turkey 4,220; Spain 736; Netherlands 

Oxides and acids___§____________ 269 201 23 Italy 112; Belgium-Luxembourg 31; 
France 24. 

Cement __________________ 1,850 164,738 __ Spain 136,393; Cyprus 26,789; France 
4, 

Chalk ______-___~______ 6,688 8,881 _— France 6,028; Spain 1,069; United 
Kingdom 938. 

Clays, crude______________~______ 31,662 42,724 793 Spain 25,664; United Kingdom 9,427; 
France 5,623. 

See footnotes at end of table.
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Table 3.—Portugal: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

ee 

Sources, 1986 

Commodit ' 1985 1986 . 
| y United Oo Other (principal) 

a 

INDUSTRIAL MINERALS —Continued 

Cryolite and chiolite..___.__.__-_-~- 61 24 _- Denmark 23; France 1. 
Diamond: . . 

_ Gem, not set or strung oo 

value, thousands_ — $2,043 $3,258 __ Belgium-Luxembourg $1,851; United 
Kingdom $1,010; Netherlands $188. 

Industrial stones__________do___ _ $30,868 $42,451 __ Switzerland $36,605; United Kingdom 
$3,384; unspecified $2,451. 

Diatomite and other infusorial earth_ _ _ —__ 4,065 3,789 781 Spain 2,095; France 414. 

Feldspar, fluorspar, related materials _ _ — — 3,284 154 — France 288; United Kingdom 287; 
. West Germany 132. 

Fertilizer materials: 
Crude, n.e.s__ —- -_ _- -_-__-~---~-+-~- 40 23 -- Spain 17; France 6. 
Manufactured: 

Ammonia _______~__—___~-- 40,632 125,178 45,450 U.S.S.R. 44,146; France 12,300. 
Nitrogenous___ —~________-~-~- 54,570 94,131 — Romania 21,044; Libya 15,020; East 

Germany 13,262. 
Phosphatic_ __ ______.___—--- 450 73 __ All from France. 

' Potassic. _~_-_§_ $e ee 57,746 63,806 __ Spain 41,330; Israel 16,675; East Ger- 

. many 5,751. . 

Unspecified and mixed __—_— ~~~ 24,187 16,909 7,350 Jordan 3,850; Morocco 3,680. 

Graphite, natural _________------ 162 148 _- United Kingdom 116; West Germany 
12; China 5. a 

Gypsum and plaster. ________------ 36,257 49,163 (?) Spain 40,009; Morocco 7,450; West 

. Germany 1,376. ; 

Lime ___________~~_____-~--~--- 84 90 __ France 42; Spain 25; West Germany 

Magnesium compounds_ —__—__—----—- 2,686 3,152 9 United Kingdom 1,777; Spain 504; 
West Germany 314. 

Mica: 
Crude including splittings and waste_ _ _ 175 ~=—-—«<2188 — United Kingdom 79; France 49; Nor- 

way 38. 
Worked including agglomerated split- 
tings__§_-§_-______--___------- 20 19 2 Belgium-Luxembourg 5; Spain 4; 

Switzerland 3. 

Nitrates, crude___________---~--- 536 518 _. Chile 500; East Germany 18. 

Phosphates, crude ____-___—-_----- 342,282 307,611 _— Morocco 283,373; Togo 19,000; Israel 

. Pigments, mineral: Iron oxides and hydrox- 
, ides, processed. _ _________~---~- 1,360 1,616 __ West Germany 885; Spain 526; United 

Kingdom 77. 
Precious and semiprecious stones other than 

diamond: 
Natural ______— value, thousands_ — $190 $422 $15 Belgium-Luxembourg $128; Switzer- 

land $100; West Germany $49. 

Synthetic __._______----do___- $37 $107 _— Switzerland $63; Austria $23; Spain 

Pyrite, unroasted _______--_-~---- 24 22 _. West Germany 20; Spain 2. 

Salt and brine _________--------- 7,959 31,235 _— Spain a. France 3,380; West Ger- 
many 275. 

Sodium compounds, n.e.s.: Carbonate, manu- 
factured___________---------- 4 7 _. France 5; United Kingdom 1. 

Stone, sand and gravel: 
Dimension stone: . 

Crude and partly worked _ _ ~~~ —_ 46,886 3,249 -- Brazil 1,203; Republic of South Africa 
907; Spain 377. 

Worked__ ~~ _____-~-------- 3,273 341 _- Spain 178; France 42; Belgium- 
Luxembourg 33. 

Dolomite, chiefly refractory-grade _ _ _— 4,702 4,182 _- United Kingdom 1,791; Norway 851; 
rance 615. 

Gravel and crushed rock ___ ~~ ~—-—-_ 108 143 _- Spain 43; France 30; Belgium- 
Luxembourg 28. 

Limestone other than dimension _ _ _ _ — 1,500 3,000 _- All from France. 
Quartz and quartzite __________~- 11,806 286 _- West Germany 126; Finland 99; Spain 

Sand other than metal-bearing _ _ ~~ __ 8,415 12,863 10 Spain 8,221; Belgium-Luxembourg 
2,345; Netherlands 2,211. 

Sulfur: 
Elemental: 

Crude including native and by- 
product __________-----~- 19,016 23,088 _- France 21,563; China 1,500; United 

; _ _ Kingdom 20. 
Colloidal, precipitated, sublimed _ _ 231 67 _- Italy 20; Spain 20; United Kingdom 18. 

Sulfuric acid ~.._____._------- 18,969 7,987 _- Spain 118; West Germany 13; United 
ingdom 4. 

Talc, steatite, soapstone, pyrophyllite __ __ 4,984 6,670 182 France 2,906; Belgium-Luxembourg 
1,214; Norway 600. 

Other: 
Crude ____________-_----~--~- 1,264 2,612 -- Spain 1,841; United Kingdom 269; 

France 179. 
Slag and dross, not metal-bearing_ _ — — — 21,097 20,017 — Belgium-Luxembourg 20,014; Spain 2; 

United Kingdom 1. 

See footnotes at end of table.
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Table 3.—Portugal: Imports of mineral commodities —Continued | 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986 “‘nteq »242J. D 
mmo an Bnited Other (principal) 

MINERAL FUELS AND RELATED 
MATERIALS | 7 | 

Asphalt and bitumen, natural_________ 613 814 71 Spain 733; Belgium-Luxembourg 10. 
Carbon: Carbon black. _~____.__~___ 1,611 1,022 12 West Germany 328; Spain 227; United | 

Kingdom 206. 
Coal: 

Anthracite and bituminous . . 
thousand tons__ 1,469 1,892 1,030 Republic of South Africa 361; United 

Kingdom 222. __. 
Lignite including briquets ___.______ __do____ (?) _- 

Coke and semicoke __________do____ 62 46 _- United Kingdom 11; Spain 3; unspeci- 
; 1 . , 

Peat including briquets and litter__— ____ 2,957 3,596 __ West Germany 2,198; U.S.S.R. 500; 
Netherlands 337. 

Petroleum: oo 
Crude __ thousand 42-gallon barrels_ _ 52,176 60,493 _- Iraq 8,839; Saudi Arabia 7,497; United 

Arab Emirates 7,431. 
Refinery products: 

Liquefied petroleum gas___do_ __ _ 3,159 3,620 18 United Kingdom 2,047; France 439; 
_ Belgium-Luxembourg 370. . 

Gasoline ____________do____ 5,005 4,913 _— Spain 1,544; Kuwait 985; Algeria 619. 
Mineral jelly and wax __ — —do____ 19 19 _— _ Spain 10; West Germany 3; United 

Kingdom 2. 
Kerosene and jet fuel ___ _do____ 273 24 2 Spain 12; Netherlands 3. 
Distillate fuel oi] _.___— _do____ 658 698 119 Spain 256; Italy 179. 
Lubricants... _§_§____ ~~ do____ 332 289 2 Italy 91; Netherlands 47; France 37. 

- Residual fuel oil ~._____do____ 2,104 9,473 155 France 4,307; Spain 3,783; Nether- 
; lands 609. 

Bitumen and other residues 
do____ 294 362 — Spain 336; Netherlands 14; West Ger- 

many 7. 
Bituminous mixtures ___—do____ 57 35 _— Spain 27; United Kingdom 4; France 3. 
Petroleum coke___. ____do___~_ 373 79 78 West Germany 1. 

1Table prepared by Jozef Plachy. | 
2Less than 1/2 unit. : 

COMMODITY REVIEW | 

METALS | million tons per year scheduled to begin by 
. i 1990. Progress was facilitated by a $210 

Co Pe Hm eade Mineira de Neves- miliion loan approved by the European 
f rvo 5.A.R.L. (Somincor) sold the first ore [pvestment Bank, repayable over 17 years. 
rom the Neves-Corvo Mine in southeastern The infusion of funds was sufficient to meet 
Portugal in late 1987. The 7,000 tons of just under 50% of development costs. So- 
copper ore was purchased by Noranda incor, owned 51% by Empresa de Desen- 
Mines Ltd.’s Gaspé smelter in Quebec, Can- yolyimento Mineiro do Alentejo and 49% by 
ada, for direct smelting in its reverberatory TZ Metals Group of the United Kingdom, 
furnace. If Noranda were satisfied with the raised the remaining capital privately. 
initial shipment, Somincor planned to sell As work continued on the Neves-Corvo 

the Canadian concern quantities from copper project, the company ordered from 
stockpiles it had reportedly built up. _ Sala, a Swedish manufacturer, four large 

Although Somincor negotiated with Boli- air pressure filters that can dewater the 
den Minerals AB (Sweden), Noranda (Cana- fine copper concentrate to 9% moisture at a 
da), Outukumpu Oy (Finland), and Rio Tin- maximum rate of more than 100 tons per 
to Minera S.A. (Spain), it reached no long- hour. Developed in conjunction with Boli- 
term smelter agreements. The flash smelt- den in Sweden and Kurita Machinery in 
ers used by most European producers are Japan, the filters are lightweight. They 
not capable of handling the untreated operate over a short cycle time, involve a 
Neves-Corvo ore. Furthermore, the 4,000- very simple cloth change, and have low 
ton-per-day, 450,000-ton-per-year, 25% cop- operating costs. In addition, the filters can 
per concentrator at Neves-Corvo will not be computer controlled. 
function until September 1988. In the latter part of 1987, Somincor or- 

Despite this, however, development of the dered five grinding mills valued at more 
underground mine was well advanced by than $4 million from Allis-Chalmers Energy 
yearend 1987, with full production of 1.3. and Minerals Systems Co. for use at Neves-
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Corvo. Included in the package were one 1988, Spain will export 6,000 tons of wire 

8 8-meter-diameter rod mill and four 4.1- rod, 12,000 tons of rebars, and 6,000 tons of 

meter-diameter ball mills. oo sections. Under the bilateral arrangement, 

It was expected that some of the equip- ceilings will rise, permitting Spain to sell 

ment would be initially installed between Portugal 15,000 tons of wire rod, 55,000 tons 
the Corvo and Neves ore bodies, where the of rebars, and 15,000 tons of sections by 

preponderant development work was taking 1991. During early 1987, the apparent effect 

place. Corvo and Neves, along with Graca of import quotas, a strengthening of the 
| and Zambujal, have four sulfide deposits Portuguese construction industry, and an 

defined as having minable reserves of cop- aggressive sales policy pursued by Portu- 

| per ore of approximately 25 million tons at gal's state-owned Siderurgia Nacional 
a head grade of 8%. The ore bodies lie S.A.R.L. was to raise the value of orders for 

within 5 kilometers of each other. Quanti- certain products to the highest level ever 

ties of complex zinc-copper ore, complex At Se came ‘time. EBC pressure caused 

Fe ne at ented of silver and the steelmaker to phase out, by. 1991, elec- 

: Se ; " _ tric arc steelmaking at its main integrated 
Pirites Alentajanas S.A.R.L. announced it plant at Seixal near Lisbon, and to scrap 

would undertake an expansion program  oxpansion plans for that site that had been 

| that would triple the annual output of formed over several years. Instead, Siderur- 

complex copper, lead, and zinc ore from its’ gia Nacional. redirected its attention to 

two mines at Aljustrel before 1990. Annual jmproving product quality and productivity. 
production is scheduled to rise from 300,000 The company increased the efficiency of 7 

tons to more than 1 million tons. Ore grades Seixal’s 400,000-ton-per-year No. 1 blast fur- 

average 3.06% zinc, 1.1% lead, and 0.88% nace by curbing coke and energy consump- 

copper. Production of metal in concentrate tion. Also, it planned to replace the 150,000- 

is projected to amount to 27,500 tons of zinc, ton-per-year four-strand Danieli billet 

8,400 tons of lead, and 6,300 tons of copper. caster, in operation since 1970, with a 

Empresa de Desenvolvimento Mineiro, the 400,000-ton-per-year _ six-strand Schloe- 

state holding company, is the dominant mann-Siemag unit, capable of increasing 

shareholder in Pirites Alentajanas. continuous casting production by 80%. In 

Ferroalloys.—Fornos Eletricos Compan- addition, the continuous casting and wire 

hia Portuguesa de Lisboa, the Portuguese rod mill facilities at the company’s 200,000- 

ferrosilicon producer, suspended its trading ton-per-year Maia minimill near Oporto 
agreements with the West German steel Were overhauled at yearend 1987. —_ 

| group Thyssen Schulte AG and with Bermu- _.. Capital for the approximately $106 mil- 

da’s Hofflinghouse after announcing it had lion modernization program was to be rais- 

sold the last of its ferrosilicon stocks. The ed, in part, by the sale of equipment, un- 
company curtailed production when power installed asa result of the aforementioned 

at the Nelas works was turned off. Fornos termination 0 f expansion plans. Offered 
would not agree to a rate increase for were a 1-million-ton-per-year blast furnace, 

electricity stipulated by the state-owned two 120-ton LD/ LBE converters, two Slx- 
| io wee strand continuous billet casters, and a 

utility, Electricidade de Portugal. 576.000-t twin-strand wi od 

Fornos reportedly indicated that the costs 4 ‘ton-per-year twin-strand wire fF 

of restarting production may be prohibitive. ™m 

Its ferrosilicon stocks have been depleted, INDUSTRIAL MINERALS 

and securing a continuing inexpensive sup- 

ply of electrical power in the volatile Portu- _—‘In 1987, the recovery continued that be- 
guese power market is difficult. gan in the Portuguese cement industry in 

Iron and Steel.—In the wake of Portu- 1986. Largely responsible for the improve- 

gal’s accession to the EEC, a number of ment was a surge in domestic consumption 

significant developments occurred in Portu- by the building industry. At the same time, 

gal’s iron and steel industry. First, the EEC the dimension stone sector industry main- 
Commission authorized Portugal to limit its tained its status as among the most impor- 

imports of Spanish steel products. In 1987, *@nt in terms of value. 
Spain was restricted to exporting 6,500 tons 

of wire rod, 11,000 tons of bars, and 1,400 MINERAL FUELS 
tons of sections. Portugal continued to rely heavily on 

During the latter part of the year, the two imported energy sources. Domestic output 

nations reached an accord wherein, for of coal, hydropower, and uranium was rela-
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tively low. Notable was a 7.5% increase in companies, particularly those obligations _ 
oil consumption, despite greater use of coal not included under various agreements be- 
in electricity generating units at Sines, tween the central banks of the two coun- | 
approximately 100 kilometers south of Lis- tries. eo 
bon. There work continued on the third of a Within the framework of Portugal’s con- 

_ four-unit coal-fired powerplant. The fourth tinuing integration into the EEC, price 
| is scheduled for completion by yearend subsidies were eliminated for certain petro- 

1989. Ce leum products, drawn largely from gasoline _ : 
_ Ofconsiderable importance was an agree- taxes. At the same time, a new cost-based 
ment between Portugal and Angola, reach- pricing structure for oil products was en- 

_ ed in late 1987. The terms called for Angola acted and applied. To ensure adaptation of | 
to supply crude oil to Portugal asa meansof those expenditures to European levels by , 
debt repayment. Specifically, four 125,000- 1998 a cost-moderating factor for refining | 

_ ton ships are to deliver, on a yearly basis, was added. ne : es 
- Angolan crude to Portugal’s state-owned oil - With respect to oil marketing and sales, 7 

company, Petrogal, beginning in 1988.-- =» volume quotas allocated to private compa- 
The annual supply of about 3.6 million nies were abolished. Furthermore, Petrogal =—~™ 

| barrels of crude petroleum from Sonangola, wi} relinquish a share of its quota on each 
Angola ne crated 20% af Petvempi'a wheel product, each year over the next 6 years, as 
pure and provide a strategic reserve of part of the transition to a free oil market. | 

a 2.1 million barrels of crude at Sines. Simul- ‘Physical scientist, Division of International Minerals. | 
taneously Angola’s petroleum exports gen- sonnets necessary, yalves have been converted from 
erated by this arrangement would permit ; S ae ee caer ae ene that nation to honor its debts to Portuguese Hoc. 140 882=US$1.00, the average exchange rate in 1987. |



he Mineral Industry of _ 
Romania 

a . -. By Walter G.Steblez) . - oe 

In 1987, Romania’s mineral industry con- hard-currency basis.’ Steel. semimanu- 
tinued to produce modest amounts of baux- factures allegedly were sold below produc- 
ite, copper, iron, lead, manganese,.and zinc tion ‘costs. Also, exports of agricultural | 
ores. However, the production costs of'these goods, despite the needs for domestic con- 
commodities continued to escalate owing to sumption, resulted in‘ food’ shortages that 
depletion of higher grade reserves and contributed to dislocations in the industrial 
expanded production of lower rank ores. To, séctor. Although Romania claimed to bea 
an increasing degree, Romania has had to leading ‘world producer and exporter:.of | 

- import these commodities for its industrial mining equipment, the country’s mining 
needs. The output of petroleum alsoremain- industry was perennially short of spare 
ed on a declining trend because of dwin- parts for its capital equipment. Mining 
dling reserves. The country, once among the enterprises were often supplied with spare 
leading world petroleum producers, had to parts that could not be used in repair and 
import substantial amounts of crude petro- maintenance, and stockpiles of these mate- 
leum to meet the needs of its refineries. In rials overcrowded the industry’s storage | 

: 1987, Romania’s centrally planned economy facilities.2 As in other centrally planned 
continued to be affected by shortfalls in economy countries, Romania set centrally 
industrial production and growth in nation- planned production targets in terms of gross 
al income. The planned growth of industrial weight output indicators that often resulted 
production fell short by 3.9%; that of na- in the production of goods that were not 
tional income by about 3.7%. During 1987, always suited to the needs of the consumer.® 
major capital outlays continued for develop- Specific targets were not provided in Ro- 
ment of the Rosia Poieni copper-molyb- mania’s central economic plan for 1988 for 
denum mining and beneficiation complex industrial durables, fossil fuels, iron and 
and the Cernavoda nuclear powerplant. In _ steel, and nonferrous metals.* Instead, the 
midyear, Petromar, Romania’s offshore pe- plan focused on the need to reduce indus- 

_ troleum exploration company, claimed the _ try’s consumption of fuels and minerals and 
startup of petroleum production in the to raise the output of crude petroleum, 
Black Sea. : surface-mined coal, lignite, nonferrous ores, 
Government Policies and Programs.— and coal-generated electrical power. The 

The rapid repayment of Romania’s convert- plan also stressed the need to increase the 
| ible currency foreign debt remained the output of goods earmarked for export. 

central Government economic policy in As in earlier years, the 1988 planned 
1987. To meet this objective, Romania car- targets for growth of national income and 
ried out a program of import reduction from industrial production were unrealistically 
1981 to 1987, while accelerating exports of high and, compared with those of 1987, were 
all goods and commodities marketable on a__ to grow by 9.5% and 11.5%, respectively. 

741
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| | | : PRODUCTION — | 

| : Romania’s mineral industry was state- sectors, production declines for many min- 

owned and operated. Wages and prices con- eral commodities were attributable to se- 

tinued to be set administratively, and mar- vere fuel and energy shortages owing to 

ket values were used only to determine — drought, which resulted in hydroelectric 

hard-currency export prices for mineral and power reductions and a decline in domestic 

fuel commodities. Apart from shortages of petroleum production. 

7 spare parts in the mining and processing 

Table 1.—Romania: Production of mineral commodities! 

(Metric tons unless otherwise specified) 

a 

Commodity?” 1983 1984. 1985 1986” 1987° 

| METALS | a | | 7 
Aluminum: 

. Bauxite, gross weight® ________-_----- 650,000. 620,000 600,000 600,000  _—- 600,000 

Alumina, calcined, gross weight— _ - — —- — ---~- 512,000 552,000 548,000 555,000 500,000 
a 

Ingot including alloys: . ae . 
Primary _.-__-~----~-----------_ 223,000 244,000 247,000 235,000 250,000 

Le Secondary __.----------~------- 21,000 - 20,000 — 18,000 16,000 15,000 

Total _.__-____-_-~--------- . 244,000 | 264,000 265,000 269,000 265,000 

Bismuth, mine output, Bicontent® __________~_ 80 80 80 80 80 

Cadmium, smelter® ____.____----------- 80 75 15 75 75 

_ Copper:® | 
- Mine output, Cu content ______-_~------ 27,000 25,000 26,000 27,000 26,000 

Smelter: 
Primary __.__----~---~--------- 34,000. 32,000 332,963 32,000 30,000 

Secondary -------------------- 6,000 6,000 7,000 7,000 8,000 

Total _______---_--------- 40,000 38,000 39,963 39,000 38,000 
Refined, primary and secondary®_______~- 47,000 45,000 46,000 43,000 42,000 

Gold, mine output, Au content® __ _ troy ounces_ — 65,000. 65,000 65,000 60,000 60,000 

Iron and steel: 
Iron ore: OO - 

Gross weight ___—_-—- thousand tons__ ~ 1,987 1,916 2,287 2,431 2,400 

M Content (26% Fe)________~—--do__-_~ _ §1T 498 «695 632 624 . 

etal: 
Pigiron ______--_-_-----do__-_- 8,190 9,557 9,212 9,329 9,200 
Steel, crude ________-_-----do___- 12,593 14,437 13,975 14,276 14,000 

Ferroalloys:° : , 
Ferrochromium ———-—--~-~----- 42,000 45,000 44,000 _ 44,000 42,000 

Ferromanganese __-—__---—--—--- 80,000 87,000 80,000 82,000 81,000 

Ferrosilicon _.—.-----~~------ 48,000 52,000 50,000 51,000 50,000 

Silicomanganese ____--------- 38,000 41,000 39,000 40,000 39,000 

Silicon metal. __-__---------- 3,800 4,100 3,800 4,500 4,500 

Semimanufactures: a 
Castings and forgings, finished® 

thousand tons_— 1,100 1,200 1,200 1,300 1,400 

Pipes and tubes ___ _- -~--do__-_- 1,411 1,507 1,513 1,565 1,600 

Rolled products ____.———-do__~-- 9,179 10,329 9,900 10,207 11,300 

Lead: . 
Mine output, Pb content®______-------- 30,000 30,000 30,000 28,000 28,000 
— 

Metal, smelter: 
Primary®_______-------------- 40,000 35,900 38,600 ™35,000 35,000 
Secondary® _______------------ 39,298 10,000 10,000 ™16,500 14,000 

Total __________---------- 49,298 45,900 48,600 51,500 49,000 

Manganese:* 
Ore, gross weight® _____ ___ thousand tons__ 312 264 250 250 250 

Concentrate: 
Gross weight _________----do__-- 78 66 68 67 68 

Mn content®___________.--do__~-~ 23 20 19 19 19 

Silver, mine output, Ag content® ; 
e thousand troy ounces_ — 820 810 810 800 750 

Zinc: 
Mine output, Zn content ________------ 45,000 44,000 43,000 43,000 41,000 

Metal, smelter, primary and secondary -— — —-- 42,000 41,000 40,000 39,000 37,000 

INDUSTRIAL MINERALS 

Barite®___________---_-_----------- 78,000 75,000 75,000 75,000 72,000 

Cement, hydraulic____——~—-~- thousand tons_-_ 13,968 14,016 12,238 14,216 14,300 

See footnotes at end of table.
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Table 1.—Romania: Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 1986” 1987° 

INDUSTRIAL MINERALS —Continued ee | | | 

Clays:* . - - - oe 

Bentonite ________-_-------------- :'177,000.. 180,000 180,000 185,000 180,000 

Kaolin ____~__---------~-----=-- 410,000 410,000 410,000 410,000 400,000 

Diatomite® ___._-~----------------- 290,000 300,000 290,000 300,000 280,000 

Feldspar® ______------------------- ~- 85,000 - 85,000 86,000 86,000 82,000 

Fluorspar® _____------~------------- 20,000. 20,000 20,000 20,000. 18,000 

Graphite® ____._____---------------- 12,500 12,500 12,000 12,000 12,000 

Gypsum® _________----~----------- 1,630 1,650 1,620 1,600 1,600 

Lime ____________-_--~-—~—- thousand tons-_ — 3,623. 3,848 3,717 3,959 4,000 

Nitrogen: N content of ammonia — ~~ --- do_ _..- 2,727 © 2,861 2,880 3,041 3,000 

Pyrites, gross weight®________-----do__-- “930 ~~ 930 930 900 900 

Salt: . . 

Rock ______-__-_-_--------do__.- "1,838 1,874 1,900 - ©2000 2,000 

Other _______~.---.1-------do__-~ .. . 2,758 . . 8,000 . £3,119 3,355 3,400 

Total __________--------do__~- 4,596 4,874 5,019. 5,305 5,400 

Sand® ____________-__-------do_--- © 2,500 2,500 2,500 2,500 2,500 

Sodium compounds, n.e.s.: . 4 oy 

Caustic soda __________-—----do__-- 945 805 — 314 | 846 850 

Sodium carbonate, manufactured, 100% oo a . _ . 

NazCOs basis _-------------do----__ 788912886 SH . 

Sulfur:© - 

S content of pyrites _.___-------do---- 200° 200 200 1D. 150 - 

Byproduct, all sources_ _ _ _ _ __ - - - -do__-- - 150 150 150 149 130 

Total _._.__-_----------do_--- 350 850. 3502s 280 
Sulfuric acid ________--_------do_-~-- 1,941 1,915 1,835 1,971 2,000 

Talc®_______.-------------------- . 65,000 66,000 65,000 64,000 60,000 

MINERAL FUELS AND RELATED MATERIALS vo 

Carbon black ._____-----------------.. 101,166 106,900 108,593 105,802 106,000 

Coal: , Le , | 

Run-of-mine: 
Anthracite and bituminous ‘. . 

thousand tons. — ~ 10,629 10,653 10,472 11,074 11,000 

Brown ______~---_~-----do__-- 198 827 834 858 900 

Lignite_______-_-_---------do_--- 37,357 36,319 38,513 39,400 40,000 

| Total _._.__----------do---- _ 48,759 47,799 49,819 51,332 51,900 
, rr rere EE 

Washed (produced from above): 
Anthracite and bituminous: 

For coke and semicoke production 
. do_ _-~ 2,618 2,903 . 2,963 3,276 3,300 

For other uses __ _._ _----do__-- 5,175 5,555 5,694 5,420 5,400 

Brown _______----------d0o_--- 731 782 784 $10 800 

Lignite________----------do_--- 35,998 35,040 37,140 38,012 38,000 

Total_________----do__-- 44,522 44,280 46,581 47,518 47,500 

meee 

Coke: 
Metallurgical. _______---------do---- 4,268 4,849 4,743 5,088 5,100 

Other ___________---------do_--- ©450 ©450 439 / 582 550 

Total _..__-_-----------do_--- 4,718 5,299 5,182 5,670 5,650 

Fuel briquets (from brown coal)® _ _ — — — -do_ --- 750 | 750 750 750 750 
ene 

Gas, natural: 
Gross: 

Associated _.__—-—- million cubic feet__ _ 366,813 387,437 413,464 445,247 400,000 

Nonassociated_ ________----do_--- 978,888 991,743 960,417 945,126 945,000 

Total ________--_-----do_-_-- 1,345,701 1,379,180 1,373,881 1,390,373 1,345,000 

Marketed® ________---------do_--- 1,100,000 1,127,000 1,126,000 1,120,000 1,120,000 

Petroleum: 
Crude: 

As reported ____—~—-- thousand tons_ — 11,593 11,453 10,718 10,125 10,000 

Converted _ thousand 42-gallon barrels. — 87,643 86,585 81,028 76,545 75,000 

—————_—_—_—_——_————VaS——S=ae—— 

Refinery products® ____-._-----do_--- 161,700 167,300 169,300 185,500 184,000 

i 

€Rstimated. Preliminary. ‘Revised. 
Includes data available through Sept. 16, 1988. 

2Tn addition to the commodities listed, antimony, asbestos, and a variety of crude construction materials are produced, 

but output is not reported quantitatively, and available information is inadequate to make reliable estimates of output 

levels. 
3Reported figure. 

, 

4Bstimated series were based on published data on concentrate production.



744 _ “MINERALS YEARBOOK, 1987 ~ , 
eyo bo ay fy fea: a nota oer 2 ey Et we - ne, OF, Lo, foe ae . 

—.., FRADE , 

| Despite failure to. meet the planned for- of iron ore, 3.4 million tons of iron ore © 
eign trade turnover for 1987, Romania re- _ pellets, 115 billion cubic feet of natural gas, 
ported a $2.8 million hard-currency. surplus ..about 400,000-tons of rolled iron and steel, 
with market economy countries. Although and over 200,000 tons of potash-based 
Romania continued to barter trade exten- fertilizer.» To help pay for these deliveries, 
sively with developing and several devel- Romania participated in mining and oil and : 
oped market economy countries to obtain gas development projects in the U.S.S.R., : 
badly needed iron and nonferrous ‘ores, mainly by providing labor and oilfield 

| commercial relations with the Council for equipment. Commercial exchanges with the 
Mutual Economic Assistance (CMEA) re- U.S.S.R. for the 1986-90 period were plan- 
mained the. cornerstone of the country’s ned to grow by 65%, compared with the 
mineral trade. Within the CMEA, the Sovi- 1981-85 5-year plan. Romania was to contin- 
et Union played a dominant role in supply-__ue to participate in mineral and mineral 
ing Romania with fuels and mineral com- fuel development projects in the Soviet 
modities. In 1987, about 30% of Romania’s Union in exchange for raw materials. Ro- 

_ trade was with the U.S.S.R. During the mania’s mineral trade with the United . 
_ year, the U.S.S.R. supplied Romania with States was largely limited to Romanian 

2.5 million. tons of bituminous coal,: 4.7 imports of bituminous coal and exports of | 
million tons of crude petroleum, over petroleum products. — | OO - 
138,000 tons of ferroalloys, 4.8 million tons 

| Table 2.—Romania: Apparent exports of mineral commodities! : 
Looe ae (Metric tons unless otherwise specified) | : : 

Destinations, 1986 | 

" Commodit : 1985 1986” : - 
/ 7 : ” oe Qnited Other (principal) 

Aluminum: Be | . 
Oxides and hydroxides _______--~ —_ —60 _— All to Italy. 
Ash and residue containing aluminum a 10 -- All to Spain. 
Metal including alloys: 

| Scrap _._____-_________ 2,742 2,184 _- Italy 2,058 West Germany 79; 
pain 51. 

Unwrought______________ 2139,100 116,727 15,927 Italy 22,929; France 17,280. 
Semimanufactures ________ _ 8,220 16,713 6,343 Japan 6,140; France 1,839. - 

Chromium: Oxides and hydroxides _ _ _ — 204 349 240 France 39; Japan 34. 
pper: | | 
Matte and speiss including cement 

_ copper ee a 18 __. All to Greece. 
Metal including alloys: 

Scrap _.-_~______-_-_-.- _- 237 _-  , All to West Germany. 
Unwrought_________.___. 17 18 __ All to Italy. 

Gold Semimanufactures _________ .39 “27 2 West Germany 19; France 6. 

Waste and sweepings _ , . 
value, thousands_ _ $137 $12 _— All to West Germany. 

Metal including alloys, unwrought 
and partly wrought _____do____ $14 $13 _- Do. 

Iron and steel: Metal: — 
Scrap___-_______-________ 173 68 _- Austria 59; Yugoslavia 9. 
Pig iron, cast iron, related materials _ 418 440 _- West Germany 420; Italy 20. 
Ferroalloys: : 

Ferrochromium ________—___ _-- 811 _- All to Netherlands. 
Ferromanganese __________ 1,000 6,000 _- NA. 
Ferrosilicomanganese _ ------ 5,602 781 — West Germany 581; Netherlands 

Ferrosilicon ___ -_ __ _ a __ 256 __ N etherlands 181; West Germany 

Unspecified -..__________ 6,099 75 __ All to France. 
Steel, primary forms___________ 84,182 69,458 _- Yugoslavia 43,046; United King- 

. dom 13,510; Japan 6,984. 

See footnotes at end of table.
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Table 2.—Romania: Apparent exports of mineral commodities’ —Continued 
7 (Metric tons unless otherwise specified). . 

. Destinations, 1986 

Commodity 1985 1986 ‘WnitedSt(‘“‘ ;<27;~;=]}FTFt!”T” | nS United Other (principal) | 

METALS —Continued Be - oe - . a 

Iron and steel: Metal —Continued _ : 

Semimanufactures: oe ae oo SO 
Bars, rods, angles, shapes, sec- . , Bo. a 

. , tions ____~— thousand tons_ 1,498 1,409 ~. - Poland 81; West Germany 70; 
. . a, .unspecified 1,139. 

Universals, plates,sheets  —s _ 
— do. . 872 1,052 ~~ 60 Japan 153; West Germny 60; 

| , oo : oo | _. _ Unspecified 619. | 
Hoop and strip. _______do____ 1 ) --— Mainly to Finland. oe 
Rails and accessories _ _ _do_. — — — a 1. -~- . AlitoGreece. CO 
Wire. ------~----do___ 95 36 a. West Germany 5; Yugoslavia 1; 

; ; oo eo a -___ unspecified 88, : 
‘Tubes, pipes, fittings _ __do_ __ - 2410 503 22 ~~ Poland. 103; West Germany 10; 

Castings and forgings, rough . oo CO 
© do. 6 (4° @)° WestGermany3. 

Lithium: Oxides and hydroxides._-__._. ss 78: re a a | 
Magnesium: Metal including alloys, semi- . oo So, a 

manufactures ____._____. -._ -- 62 -- All to United Kingdom. . 
Nickel: Metal including alloys: _ ee Se ea mo 

Unwrought ________ ee CO a A | — All to Austria. . 
Semimanufactures_ =~ _ 3 1... -.  Alltoltaly. | 

Platinum-group metals: Waste and. _ Se - a , 2 CO 
5 sweepings _.-—- value, thousands... __ -- i yf.) -~ -» West Germany $41; Italy $37. 
ilver: ° Be 
Waste and sweepings ____do____ : $14 a . ee pos 

. Metal including alloys, unwrought we Ce , - a 
and partly wrought _._——do___~_. $564 $1,103 -- United Kingdom $714; Yugo- 

ne | | glavia $376; West Germany 

Tin: Oxides ___..-----2-- + eeee 18 -- . ee . 
Tungsten: . Ho , ST Cg 

Ore and concentrate__________- -- 2 _— All to Denmark. 
Metal including alloys, all forms __-— 1 8 _- All to West Germany. 

Zinc: Metal including alloys: . oo . 
Unwrought _____.--.__.____ = - 10. ©. 8 ee Do. . 
Semimanufactures__._......-- -- 39 ~- All to Morocco. 

Other: oo 
Ashes and residues. _-§ $9 __ — 58 87 _- Italy 46; United Kingdom 41. 
Base metals including alloys, all forms 714,661 6,132 _-.  AlltoPoland, | 

INDUSTRIAL MINERALS 

‘Abrasives, n.e.s.: . . 
Natural: Corundum, emery, pumice, 18 

etc __-________~--------- -- 
Artificial: Corundum __.------- | 76 220 -- All to West Germany. : 
Dust and powder of precious and semi- 

precious stones including diamond | 
value, thousands... $999 ($560 $285 Belgium-Luxembourg $314; West 

| Germany $10. 
Grinding and polishing wheels and 

stones __________---.---- 1 38 -- All toFrance. 
Barite and witherite___._._..____ 220 440 oe Do. 
Boron materials: Oxides and acids __ ~~ 99 50 -- Alito ltaly. . 
Cement_________ — thousand tons__ 22.477 146 -~- Hungary 135; Norway 6; United 

. Kingdom 3. 
Clays, crude: 

Kaolin. ~- 18 -.  Alltoltaly. 
Unspecified _._.......-..-- 6 150 _- Do. 

Diamond: 
Gem, not set or strung 

value, thousands. — $3 _- 
Industrial stones ________do____ $84 $975 -- All to Belgium-Luxembourg. 

Fertilizer materials: Manufactured: 
Ammonia __—— ~~ thousand tons_ — 12 4 -- Yugoslavia 3. 
Nitrogenous_ __________do____ 2 347 1,204 536 West Germany 169; France 116. 
Phosphatic _____.....-do___~_ 33 108 -.-  USS.R. 86; Yugoslavia 21. 
Unspecified and mixed ____do___ 33,294 262 -- Thailand 81; Denmark 72; Yu- 

avia 27. 
Gypsum and plaster ____._....---- 12,225 12,283 -- All to Hungary. 
Lime _______~~_-__~_~-----~-- 31,965 -- 
Phosphorus, elemental __________- -- 159 _— Italy 109; Switzerland 50. 
Pigment, mineral: 

Natural, crude ________._~~-- -- 2 -- All to Denmark. 
Iron oxides and hydroxides, processed -- 5 -- All to Greece. 

See footnotes at end of table.
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Table 2,.—Romania: Apparent exports of mineral commodities: —Continued 

. — (Metric tons unless otherwise specified) 

Destinations, 1986 . 

| Commodit 1985 1986" ~~ United »&=.. 
| | ty | _ States Other (principal) 

INDUSTRIAL MINERALS —Continued 

Precious and semiprecious stones other | | 
than diamond, synthetic 

| 

value, thousands_ _ $53 $14 Soe All to Belgium-Luxembourg. 
Salt and brine_______-_-_-----~~- 671,749 702,455 __ Hungary: 464,345; Yugoslavia ‘ 

Sodium compounds, n.e-.s.: Carbonate, — 
manufactured ______________- 2471,800 178,814 _— Hungary 49,137; Yugoslavia 

45,861; Thailand 33,400. 
Stone, sand and gravel: — 

Dimension stone: . - 
Crude and partly worked _____ 11 108 a Hungary 43; Italy 34; Switzer- 

land 31. 
Worked _ $$ _____ ~~ ___ 11,310 = 18,899 __ West Germany 18,161; Switzer- 

. land 518; Austria 212. 
Sand other than metal-bearing ____ _- 2 So All to Jordan. — 

Other: Crude _________-____~~~- 159 7175 _. _ All to West Germany. 

MINERAL FUELS AND RELATED . 
MATERIALS | a 

Carbon black _________-------- 221,000 5,780 ~-  Czechslovakia 2,670; Bulgaria 
CO 2,100; Yugoslavia 743. 

Coal: Anthracite and bituminous _ — — — — _- 15 _.  AlitoGreece. . 
Gas, natural: Gaseous 

million cubic feet_ _ -- 2 __ Allto Hungary. . 
Peat including briquets and litter __ __ _ —_ 404 _- Austria 299; Italy 84; France 21. 
Petroleum: . 

Crude. thousand 42-gallon barrels_ _ _- 415 394 Netherlands 21. 
Refinery products: 

Liquefied petroleum gas 
~ do_ ___ 704 _- . 

. . Gasoline _____~-~--~do___~- 233,150 14,572 8,882 West Germany 1,557; Spain 

Mineral jelly andwax __do---- 16 7 __ ‘Thailand 6. | 
Kerosene and jet fuel_ _ _do_ _ _ _ 27 127 _. West Germany 74; Belgium- 

Luxembourg 45; Hungary 8. 
Distillate fuel oil ____do____ 220,664 27,004 957 Italy 13,374; France 6,964; West 

. Germany 4,415. 
Lubricants _____._—__do.__~ 21523 8,108 7,866 | West Germany 112; Austria 101. 
Residual fuel oil. _____do____ 217,086 5,982 1,542 Italy 2,149; Sweden 716. 
Bitumen and other residues 

do_ __— 12 (3) _. All to Switzerland. 
Petroleum coke ___ ~~ —do____— 21,000 104 _. All to Italy. 

PPreliminary. NA Not available. 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Romania, this table should not be 

taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 

2Official Trade Statistics of Romania. 
3Less than 1/2 unit. 

Table 3.—Romania: Apparent imports of mineral commodities’ 

(Metric tons unless otherwise specified) . 

Sources, 1986 

Commodit 1985 1986 “TnteqsOOOSOSCOOOttSOStCSts 
“y United Other (principal) 

METALS 

Aluminum: 
Ore and concentrate___________ 274,564 260,518 _— Yugoslavia 225,646; Hungary 34,872. 
Oxides and hydroxides ____.___~ 41,158 42,164 _— Yugoslavia 15,000; Hungary 11,755; 

Greece 10,000. 
Metal including alloys: 

Unwrought______________ 2,622 1,000 _- All from Hungary. 
Semimanufactures _________ 1,687 411 _- United Kingdom 215; Hungary 72; 

Austria 66. 
Chromium: 

Ore and concentrate__________-_ 2101,400 272 _. All from West Germany. 
Oxides and hydroxides ________~- _- 6 __ All from United Kingdom. 
Metal including alloys, all forms ___— 110 45 _— Do. 

Cobalt: Metal includng alloys, all forms _ 31 15 _- United Kingdom 9; West Germany 6. 

See footnotes at end of table. .
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Table 3.—Romania: Apparent imports of mineral commodities’ —Continued 

. (Metric tons unless otherwise specified) 

a 
. Sources, 1986 

Commodity 1985 1986" “lmued  @©636©\. 
United Other (principal) 

er Ss Se 

METALS —Continued 

Columbium and tantalum: Metal in- 
cluding alloys, all forms: 
Columbium (niobium) _ _ ——~—--~- _- 1 _. All from West Germany. 

Tantalum _____----~---~-~-- — 1 1 

Copper: 
Oxides and hydroxides ____-~.-~~- 25 — 
Metal including alloys: 

Scrap _.___-~----------- 5,364 6,537 _- All from Chile. 
Unwrought_______------~- 8,860 1,000 _. All from Spain. 
Semimanufactures ___—_—___ 7,761 6,576 — Poland 5,845; West Germany 406; 

taly 119. 

Gold: Metal including alloys, unwrought y 

and partly wrought 
value, thousands_ _ $151 $306 __ Switzerland $265; West Germany $39; 

Japan $2. 

Iron and steel: 
Iron ore and concentrate excluding . 

roasted pyrite _— thousand tons_ _ 215,207 9,063 __ All from U.S.S.R. 

Metal: 
a 

Scrap __-__-_------+----- 12 7 _- All from France. 
' Pig iron, cast iron, related 

. materials ______.___~_- 2117,400 100,000 _- NA. . 

Ferroalloys: 
Ferrochromium —_—_ ~~ —-_—~— 711 587 __ Italy 358; Yugoslavia 120; West Ger- 

many 109. 

Ferromanganese__ — — —— — — 37,000 60,000 __ NA. 

Ferromolybdenum_ — — _ ~~ — 20 _- 
Ferrosilicomanganese ~~~ -— 20,195 19,979 _- All from U.S.S.R. 
Silicon metal _____~---- 185 _— 
Unspecified_ ___._-~-~- - 287,084 81,434 __ NA. 

Steel, primary forms _ ~~ _— ~~ _- 281,000 809,000 .  __ NA. 

Semimanufactures: 
Bars, rods, angles, shapes, , 

sections _ thousand tons_ _ 249 221 (3) Czechoslovakia 15; Hungary 14; 
unspecified 188. 

Universals, plates, sheets 
do_ ___ 108 . 113 _- Bulgaria 19; Portugal 9; unspecified 

Hoop and strip _ _ _ _do_ ___ 9 7 (3) West Germany 5; Hungary 1. . 

Rails and accessories 
— doi 100 85 —_ NA. . 

Wire ________-_-do___~_ 9 7 _- West Germany 1; Yugoslavia 1; 
. unspecified 5. 

‘Tubes, pipes, fittings 
do_ — __ 244 33 __ Japan 2; West Germany 1; unspeci- 

fied 26. 

Castings and forgings, rough 
do_ — —— 1 1 (3) NA. 

Lead: 
Ore and concentrate ______~---~—- 12,709 7,829 _- Spain 4,993; Ireland 2,486; Yugo- 

~ slavia 350. 

Oxides _____ ___-__--------- 1,135 49] _. Italy 471; France 20. 

_ Metal including alloys, unwrought _ _ 5,320 — 
Magnesium: Metal including alloys, semi- 

manufactures _______—_~----- 53 45 _— West Germany 30; France 15. 

Manganese: 
Ore and concentrate, metallurgical- 
grade___________-------- 225,000 196,000 — NA. 

Metal including alloys, all forms _ ~~- 31 _- 
Mercury __._.__—-— — 76-pound flasks_ — 493 87 __ All from Netherlands. 

Molybdenum: 
Ore and concentrate _________-- — 24 _. All from West Germany. 

Metal including alloys, all forms —_ ~~— 3 1 _— All from France. 

Nickel: 
Matte and speiss, Ni content _ _ — ——— 351 __ 
Metal including alloys: 

Scrap _____-_---------- 10 -- 
Unwrought_ __—_--_------ 210,900 64 _. Finland 50; United Kingdom 14. 

Semimanufactures __—_—_~-- 228 175 __ West Germany 110; Italy 29; United 
Kingdom 21. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

value, thousands_ — $625 $2,238 _— United Kingdom $2,140; Switzerland 
$66; France $26. 

See footnotes at end of table.
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Table 3.—Romania: Apparent imports of mineral commodities! —Continued | 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit, 1985 1986” ; 
“ey Suited Other (principal) 

METALS —Continued . 

Silver: Metal including alloys, unwrought , , 
and partly wrought _______do____ $159 $138 _- West Germany $74; Switzerland $40; 

United Kingdom $24. 
Tin: Oxides _________~-~~____~- 17 So 
Titanium: 

Ore and concentrate___________ 6,425 4,975 _— All from Netherlands. 
Oxides __-___--_-_~-~_-__-~ 1,559 892 _- West Germany 687; France 110; 

United Kingdom 91. 
T Metal including alloys, all forms ___ 9 10 _- United Kingdom 7; France 1; Italy 1. 
ungsten: . 
Oxides and hydroxides ________~— _- . 50 _-- France 30; West Germany 20. 
Metal including alloys, all forms ___ 74 20 — West Germany 13; France 5; 

. Portugal 1. 
Zinc: : 

Ore and concentrate__________~- 1,880 7,700 _— All from Spain. - 
Oxides _-_-___~ 2 ~~ ~_________ 5,186 3,746 _— France 3,202; Yugoslavia 544. 
Blue powder___§__~>§_§__________ NA 435 _- West Germany 260; France 175. 
Metal including alloys: . . 

Unwrought___§_§_§_§_ $e _— 2,444 __ All from Poland. 
Semimanufactures ___~_____ 403 107 — Poland 104; Switzerland 2; Italy 1. 

Zirconium: 
Ore and concentrate__________~_ 898 595 _~ All from West Germany. . 
Metal including alloys, allforms —_~~_— 1 — 

Other: 
Ores and concentrates_________— 4 _— 
Oxides and hydroxides _________ 18 64 — West Germany 62; Netherlands 2. . 
Base metals including alloys, all forms 109 105 (3) West Germany 93; Sweden 7; Austria 

INDUSTRIAL MINERALS 7 

Abrasives, n.e.s.: | 
Natural: Corundum, emery, pumice, . 

etc ________~-~-_______-_ _- 40 —— All from Greece. - 
| Artificial: Corundum ________~~— 9,043 - 1,693 _. Yugoslavia 4,831; Hungary 4,612; Ja- 

pan 1,200. 
. Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands_ _ $228 $39 __ United Kingdom $20; Belgium- 

. Luxembourg $19. 
Grinding and polishing wheels and 

. stones __________________ 814 700 (3) Italy 250; West Germany 122; Nether- 
lands 75. 

Asbestos, crude__.- - _______-_~- 733 1,152 — Italy 1,096; Canada 54; Switzerland 2. 
Barite and witherite___________~_~- 3,750 11,295 _. All from Yugoslavia. 
Boron materials: Crude natural borates _ 19,000 _— 
Cement_____._________------ 12 1 _- All from Italy. 
Chalk________-_______------- _- 23 — All from West Germany. 
Clays, crude: 

Bentonite _______________--~ 16 _- 
Kaolin __~_______~___ ee 4,293 4,840 _ United Kingdom 4,818; West Ger- 

many 22. 
Unspecified ______._____---_-~- 29,812 350 _. All from West Germany. 

Diamond: ; . 
Gem, not set or strung 

value, thousands_ — $49 _— 
Industrial stones __ ______do___ — $3,965 $4,032 $30 Belgium-Luxembourg $2,293; United 

Kingdom $1,709. 

Diatomite and other infusorial earth _ _ — 1,072 1,093 — France 933; Iceland 93; Austria 64. 
Fertilizer materials: Manufactured: 

Ammonia __________—-~___-~- _- 1,906 _- All from Italy. 
Nitrogenous_______________~_ 209 11 _- All from West Germany. 
Potassic ________. ~~~ __- 2831,731 629,908 _.  US.S.R. 397,700; East Germany 

229,200; West Germany 6. 
Unspecified and mixed _________ _- 2,220 —_ All from Italy. 

Fluorspar ___________________ 12,585 4,219 —_ Italy 2,200; Spain 2,019. 
Graphite, natural __-____________ 65 26 _- All from West Germany. 
Gypsum and plaster _____________ —_ 20 _- All from United Kingdom. 
Iodine ________________~_~--~- _- 16 _- All from Belgium-Luxembourg. 
Magnesium compounds ________.__ 66,766 24,623 _- Czechoslovakia 24,000; Yugoslavia 

504; France 85. 

See footnotes at end of table.



THE MINERAL INDUSTRY OF ROMANIA 749 

Table 3.—Romania: Apparent imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

a Sources, 1986 

Commodity ' 1985 1986 “WnitedSCOt<‘is~<COeSSSS 
United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Mica: 
Crude including splittings and waste _ _— 30 _- All from Belgium-Luxembourg. 
Worked including agglomerated split- ae 

tings _.____.-__---~----__ 9 4 _- France 5; Austria 1; Italy 1. 
Phosphates, crude ___ thousand tons__ 22,404 1,315 91 Morocco 684; Jordan 590. 
Phosphorus, elemental _______~_~- 1,625 1,578 —_ All from U.S.S.R. 
Pigments, mineral: Iron oxides and 

hydroxides, processed_ _—________ - 335 95 — All from Japan. 
Precious and semiprecious stones other Oo 

than diamond, synthetic 
value, thousands_ _ $26 $29 __ Japan $20; United Kingdom $6; 

| Belgium-Luxembourg $3. 
Pyrite, unroasted___________-_-~- 70,284 -—' 
Salt and brine_____-__-_------~- 49 30 _. All from West Germany. . 
Stone, sand and gravel: 

Dimension stone: | . 
Crude and partly worked _____ _- 30 _. . Sweden 20; Italy 10. 
Worked _______~_~__~ = ___ 89 24 oe France 23; West Germany 1. 

Gravel and crushed rock ________ 268 150 _. . France 114; Italy 19; Yugoslavia 17. 
Quartz and quartzite_________~ _ 205 160 Le All from West Germany. 
Sand other than metal-bearing ____ — 24 _— All from Netherlands. 

Sulfur: ; 

Elemental: 
Crude including native and - 

’ byproduct __.______.-_~_ 392,900 163,640 _. Poland 159,000; Greece 2,500; West 
. . - . Germany 2,140. . 

Colloidal, precipitated, sublimed _ —_ 312 _- All from West Germany. 
Dioxide______.-_~--~----—- 722 — 
Sulfuric acid, _-....__-___-_-- 7,103 2,715 __ ° Hungary 2,663; West Germany 51; 

Switzerland 1. 
Talc, steatite, soapstone, pyrophyllite _ —_ 334 —_ _ a 
Other: 

Crude______-_---_-_---~---- 5,154 1,992 _- Italy 67; Greece 500; West Germany 

Slag and dross, not metal-bearing _ _ _ — 38 __ France 24; Netherlands 14. 

MINERAL FUELS AND RELATED . . 
MATERIALS 

Asphalt and bitumen, natural _______ . 18 9 —_ All from West Germany. . 
Carbon black ____________-~---- 46 8 — Netherlands 6; United Kingdom 2. 
Coal: Anthracite and bituminous 

thousand tons_ _ 26,049 - 4,062 1,008 Poland 1,740; Australia 883. 
Coke and semicoke___ ____——do____ 21,898 1,175 _— Japan i 33; Poland 97; United King- 

om 76. 
Gas, natural: Gaseous 

million cubic feet_ — 265 _- 
Petroleum: 

Crude_ thousand 42-gallon barrels__ 2106,770 426 _. All from Tunisia. 
Refinery products: . 

Gasoline __ _42-gallon barrels_ _ 96,884 94,121 _- Italy 93,653; West Germany 459; 
United Kingdom 9. 

Mineral jelly and wax __do____— 86 3,101 _- Hungary 2,920; United Kingdom 126; 
Austria 31. 

Kerosene and jet fuel_ _ _do_ _ _ — 519 275,126 _- Italy 275,079; Yugoslavia 39; United 
Kingdom 8. 

Distillate fuel oi] _____do____ 2,044 3,215 __ Austria 2,514; Greece 358; West Ger- 
many 343. 

Lubricants ____—————do__—~_ 27,720 25,190 473 West Germany 10,619; Italy 10,241; 
United Kingdom 1,757. 

Residual fue] oil__ _ _ __do__ ~~ 160 298,028 _- All from Italy. 
Bituminous mixtures_ — _do_ — _ — _- 61 _- All from Yugoslavia. 
Petroleum coke ___ ———do__ ~~ 104,500 148,500 _- All from Japan. 

PPreliminary. NA Not available. 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Romania, this table should not be 

taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 

2Official Trade Statistics of Romania. 
SLess than 1/2 unit.



750 MINERALS YEARBOOK, 1987 

COMMODITY REVIEW . | | | 

METALS kaolin, and limestone was sufficient to meet 
Copper Developmen t of the Rosia Poie most domestic needs. Industrial minerals 

; . me ~ were mined throughout the country at 

eee Rouen! Mountains continued to be 220ut 60 deposits, the total production of 
| one of the main investment projects in the march Oe) te ose eee about ao 

mineral industry. Construction of the con- ro ° » uring me 10 
centrator was not completed during the °¥Yea? plan, new quartz and diatomite dee 
year as planned. The project’s startup was posits were to be put into operation. Roma- 

rescheduled for 1988. When fully operation- 214 also produced synthetic diamonds at the 
al, the complex would produce about 9 Dacia synthetic diamond plant in Bucha- 

million tons of ore per year. At the Moldova , rest. : 
Noua copper mine in the Caras-Severin/ | 
District a domestically designed molybde: — MINERAL FUELS 
num recovery unt was reportedly put on- Coal.—A new longwall system was put 

s Tron an nr teal a The Iasi ironworks and into operation at the Motru-Vestmin Mine 

steelworks announced the installation of a iereby f ageing 800 tons of our ther wy. 
16,500-ton-per-year welded tube mill. All of “°S' © *oMmania'ss coal was substandar 
the equipment, including the automated and caused extensive problems at coal-fired — 

control system, was domestically produced. electric-power stations by clogging filters 
The steelworks also introduced three new 2nd damaging furnaces. The country con- 
grades of steel designed chiefly for use in tinued to experience severe power short- 

the manufacture of cast parts for mining 8eS, especially during the winter months. | 
| equipment and rings for heavy bearings. At In mid-1987, Romania negotiated with the 

| Hirsova, near Constanta, construction of a government of Queensland, Australia, to 
new steel cable and wire plant was started. enter into a long-term contract for the | 

The plant was designed to produce 25,000 purchase of 3 million tons per year of 

| tons per year of steel cable and 20,000 tons Australian coking coal in exchange for steel 
per year of wire, ranging from 0.2 to 1.0 products and equipment such as railway 
millimeters in diameter. rolling stock. 

| _ Lead and Zinc.—Romania continued to Petroleum.—The chief event in an indus- 
mine low-grade lead and zinc ores in the try marked by rapidly declining production | 
Baia Mare area. Mine output of lead and was the startup in May of Petromar’s off- 
zinc had been on a declining trend in recent shore “Gloria” platform. The petroleum 
years, requiring substantial imports of con- was pumped through a 50-mile pipeline to 

centrates from abroad, | Approximately the Midia Novodart refinery for processing 
? ? i t t country t 

concentrates were imported from Iran dur- oil from the Bl a ok Sen sh of ry to produce 

ing the year. Concentrates were smelted at ‘ 

the Uxina Chimica Metalurgi a Imperial 1Foreign mineral specialist, Division of International 
Smelter in Copsa Mica. Minerals. 

Scinteia. July 4, 1987, pp. 1-2; and July 25, 1987, pp. 1-3. 
———. Oct. 6, 1987, pp. 2, 5. INDUSTRIAL MINERALS 4 Dec. 2, 1987. pp. 5. 

Romania’s production of barite, benton- che peshnyava Torgovly a S.S.S.R. (The Foreign Trade of 
? e U.S.5.R.). , Pp. . 

ite, diatomite, feldspar, graphite, gypsum, P



The Mi t e Mineral Industry of 
S e e 

audi Arabia 

| By Michael D. Fenton’ 

The Saudi Arabian economy continued to OPEC’s fixed benchmark price of $18 per 
| rely heavily on income from exports of oil barrel for Arabian Light crude oil. The 

and oil-based products. However, the coun- purpose appeared to be to generate suffi- 
try’s recession continued for the fifth cient oil revenues to meet domestic econom- 
straight year in 1987 as a result of the ic needs while maintaining world oil mar- 
combined effects of relatively low oil prices ket stability. 
and decreased production, the declining val- The Government began a major reorgani- 
ue of the dollar, the Iran-Iraq war, and the zation of the oil industry to increase effi- 
global stock market crash. Rising oil prices ciency and lower costs to cope with declin- 
in 1987 stimulated a slight increase in total ing revenues. The state-owned minerals and 
gross domestic product (GDP) to about $70 refining agency, Petromin, was to be re- 

| billion, but the GDP was still down 50% placed by a company that would report 
from its 1981 level. Government spending directly to the Supreme Petroleum Council, 

| had decreased by about 50% while total the top decisionmaking agency. The Ara- 
revenues had fallen by more than 75% since bian-American Oil Co. (Aramco) also would 

1981. Persistant budget deficits continued to be affected by this reorganization. However, _ 
be covered by dwindling official reserves by yearend, no structural changes had been 
that may have declined to about $65 billion. made. 
Actual government expenditures in 1987, Saudi Arabia had the largest crude oil 
estimated by the U.S. Embassy, Riyadh, reserves in the world, more than one-fourth 
were about $44 billion, almost $3 billion less of the world’s known oil reserves and about 
than budgeted. Total 1987 revenues of about one-third of the known reserves in the 
$27 billion were $4 billion lower than pro- market economy countries. The official esti- 
jected. Petroleum revenues in 1987 were mate of the proven recoverable reserves of 

about $17 billion. The $15.5 billion deficit oil in mid-1986 was 169 billion barrels, and 

was financed through a draw on official Aramco reported recoverable reserves at 
reserves. For the first time in its modern _ the end of 1987 of 167.4 billion barrels. Total 
history, the Government announced plans recoverable reserves may reach 300 billion 

to borrow as much as $8 billion on the bond barrels through the use of enhanced recov- 

market to help finance its 1988 budget. ery techniques. These reserves were ex- 
Government oil policy remained constant pected to last over 115 years at current 

during the year, which was a pledge to hold _ production rates. 
oil production below the production quota Saudi Arabian natural gas reserves were 

set by the Organization of Petroleum Ex- the sixth largest in the world at 146 trillion 

porting Countries (OPEC) and to maintain cubic feet. 

PRODUCTION AND TRADE 

About 18% of net petroleum imports to Gulf region in 1987; Saudi Arabia, as the 

the United States came from the Persian world’s leading exporter of petroleum, was 
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the United States third: largest supplier. nominations for July and August were very : 
_ This country had been the leading supplier high. Production rose to about 4.5 million 
to the United States of crude oil and petro- bbl/d in July and 4.7 million bbl/d in 

| leum products between 1976 and 1981 when August, but it fell to 4.2 million bbl/d in | 
it was replaced by Mexico in 1982-85 and by early. November as on-land storage facilities | 

: Canada in 1986-87. Saudi Arabia supplied in Bonaire, Netherlands Antilles, and Rot- 
11% of total U.S. petroleum imports. U.S. terdam, Netherlands, were replenished and 
imports from Saudi Arabia in 1987, which floating oil stocks were eliminated. Liftings 
consisted almost entirely of crude oils, gaso- by Aramco partners reached a high of 1.4 
line, and distillate fuel oil were valued at million bbl/d, but actual liftings in Novem- 

| $4.9 billion. The United States had a trade ber were less than their nominations. Al- 
deficit with Saudi Arabia of $1.8 billion, though the partners were buying discount- 
after many years of a large trade surplus. ed oil from Iran, Kuwait, Oman, Qatar, and 
Sales of petrochemicals to the United States the United Emirates, Saudi Arabia contin- 

| declined significantly, while no exports ued to refuse to offer discounts. | | | 
were made of iron or steel products. | Jeddah Oil Refinery Co. reported 1987 

| The year began with Aramco producing production of 62.5 million barrels of petrole- | 
only an average of 3.7 million barrels per um products and a net profit of $8.8 million, os 
day (bbl/d) between January 1 and January slightly less than its 1986 profit of $8.9 
27, compared with the previous month’s million. Sales increased by 7.2% to $586.7 
average of 5 million bbl/d. The OPEC pro- million. The Ras Tanura refinery processed 

| duction quota for Saudi Arabia at that time 380,820 bbl/d of oil, compared with 390,251 
was 4,133,000 bbl/d, and the Government bbl/d in 1986. Petromin Lubricating Oil Co. , 
had stated that it would increase production (Petrolube) reported a $5.4 million net prof- 
only if demand rose and the increase was_ it during the.6 months ending June 30, 
approved by OPEC. It would also adhere to slightly. higher than profits during the first 
a policy of making sales based on undis- half of 1986. Sales increased by 10.4% to . 
counted, fixed, official Government prices. $46.7 million. ee Oo , 
Shortly thereafter, l-year contracts at offi- The Saudi Basic Industries Corp. (SABIC) 
cial prices were agreed to by the four former reported 1987 revenues of $2.12 billion, : 
Aramco partners (Exxon Corp., Mobil Corp., more than double the 1986 figure of $990 : 
Chevron Corp., and Texaco), who would lift million. Profits for 1987 were $267 million, . 
1.3 million bbl/d between February and compared with $64.8 million in 1986. SABIC | 
June 1987 and make adjustments thereaf- sold 8.2 million tons ‘of chemicals, fertiliz- 
ter. Aramco had earlier resisted fixed-price, ers, metal products, petrochemicals, and 
long-term contracts because the agreed- plastic resins. Sales in 1986 and 1985 were 
upon price of $17.52 per barrel for Arabian 7.3 million tons and 4.96 million tons, re- 
Light might be more than prevailing mar- spectively. SABIC’s affiliated manufactur- 
ket rates. The new contracts, however, al- ing plants produced 9.8 million tons of 
lowed companies to underlift without penal- products in 1987, compared with 7.6 million 
ty. As might have been expected, the Aram- __ tons in 1986. The rise in sales revenues was 
co partners exercised their right to un- attributed to increased prices and greater : 
derlift by taking only 700,000 bbl/d in efficiency. | : 
February. Aramco’s production declined to SABIC increased the combined produc- 
about 3.8 million bbl/d in February and 3.2 tion capacities of 8 of its 14 plants by 
million bbl/d in March, but perhaps as_ 1,069,000 tons per year (tpy) to 9,216,000 
much as 300,000 bbl/d was being put into tpy. Production had surpassed nominal ca- 
floating storage for a lack of buyers. The pacity of these industrial mineral plants 
low point was 2.4 million bbl/d during the substantially during the previous 2 years, 
first week of March, which was the lowest and the increase was an indication of SA- 
production since August 1985 when produc- BIC’s success in selling its products locally 
tion was about 2 million bbl/d. This was a_ and overseas, particularly in the Far East. 
clear demonstration of the Government’s Ethylene output increased the most, by 
support of OPEC policy. 314,000 tpy, to a total annual production 

Oil production in the first quarter of 1987 capacity of nearly 2 million tpy. Poly- 
averaged 3.6 million bbl/d, compared with ethylene output was the second largest 
the fourth-quarter 1986 average of 4.9 mil- increase, to 902,000 tpy, an increase of 
lion bbl/d. With the increase in the OPEC 202,000 tpy. The plants, their products, 
quota to 4,343,000 bbl/d in June, demand _ effective capacities, and capacity increases 
for Saudi oil exceeded supply in June, and areshown in table 1.
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Table 1.—Saudi Arabia: Petrochemical plants of Saudi Basic Industries Corp. 

Effective _Capacity 
capacity increase in 

Plants Product (tons per 1987 
. year) (percent) 

Saudi Methanol Co. (Ar Razi).__________-_--_--_--_ Methanol ________ 640,000 7 | 
National Methanol Co. (Ibn Sina) ___._ . ----_---~----~- __..do 770,000 10 
Saudi Petrochemical Co. (Sadaf) _.....-_-----------~- Ethylene _______~ 760,000 16 

Do ~~ ee Ethylene dichloride 560,000 23 
Do ____----~-----------------~-+~---~----- Styrene ___~____- 360,000 «22 
Do _____________--- ee ----— —_ Crude industrial 300,000 q 

. ethanol. - 
Do __-__ ~~~ eee Caustic soda ______ 450,000 19 

Al-Jubail Petrochemical Co. (Kemya) __.____---------~- Polyethylene _ _ —_—_ 332,000 23 
Saudi Yanbu Petrochemical Co. (Yanpet). 22222222 Ethylene _______~ 560,000 12 

Do ___-__-______ eee ----—.—_ Ethylene glycol. ___~_ 250,000 25 
Do ________ ee Polyethylene _____~— 430,000 - 43 

Eastern Petrochemical Co. (Sharg).______..----------~  —~--do_____-~_-~- . 140,000 8 
Do __--__-~_~-_--_~~-a---_--~-~-+--+--+-+-~---+- Ethylene glycol _ _ __— 556,000 . 17 

Arabian Petrochemical Co. (Petrokemya) —~..__-__------- Ethylene _______— 650,000 30 
Al-Jubail Fertilizer Co. (Samad) _.___.~._..-~--~------ Urea __ ~~~ 600,000 20 

Saudi Arabia produced a record high 1987, up 2.4%, as urea production increased 
635,500 tons of nitrogen (N) in ammonia, to 343,000 tons from 330,000 tons in 1986. 
significantly more than the 466,700 tons However, total exports declined during this 
produced in 1986. Although 1987 ammonia period from 373,800 tons N to 246,100 tons 
exports were unreported, they were ex- N. Reasons for this decline were the gulf 
pected to exceed the previous year’s figure war, which inhibited shipments to Asia and 
of 182,700 tons N. Urea production by Saudi the Middle East, the absence of India from 
Arabian Fertilizer Co.(SAFCO) in Damman __the marketplace, and increased competition 
and Al-Jubail Fertilizer Co. (Samad) in Ju- from U.S. producers. Buyers from Western 
bail also increased from 440,100 tons N in Europe and the United States increased in 
1986 to 449,100. tons N in 1987. SAFCO importance, however. | 
recorded net earnings of $34.1 million for : 

| Table 2.—Saudi Arabia: Production of mineral commodities' — 
ee 

| Commodity 1983 1984 1985 1986” 1987° a 

Cement, hydraulic___. thousand metric tons__ 8,126 7,150 8,300 9,190 9,200 
Gas, natural:? 

Gross_______—-—_~_- million cubic feet__ 950,000 1,025,900 _—-1,188,000 —°1,341,000 + —- 1,120,000 
Marketed® _____________--~-—do__~_- 154,700 252,500 716,000 $847,600 708,000 

Gypsum ______..— thousand metric tons_- ¥311 369 410 373 378 
Iron and steel: Metal: Steel, crude __———do___- 400 842 1,106 *1100 ~~~ 1,100 
Lime® _______________-.--~~-do___- 59 312 12 12 12 
Natural gas liquids, all forms? . 

thousand 42-gallon barrels__ 118,625 124,100 123,370 149,650 $118,625 
Nitrogen: N content of ammonia 

thousand metric tons_-_ 293 415 436 467 3637 | 
Petroleum:? 

‘Crude ______ thousand 42-gallon barrels... _—-1,657,100 —«:1,701,995 —- 1,286,620 + =—-:1,841,425 1,535,555 

Refinery products | 
Gasoline ______________--do___-_ 36,700 37,000 349,000 49,000 67,000 
Jet fuel__________.-------do___- 17,000 17,000 34,100 4,100 5,600 
Kerosene_________.__.-—-do___- 12,100 12,000 310,300 10,300 14,000 
Distillate fuel oil __ ________-do___- 68,700 68,700 336,900 86,900 119,000 
Residual fuel oil __________-do____ 92,600 92,600 $87,200 87,200 119,300 
Unspecified _..______-_-.--do___- 77,800 83,200 $111,300 111,300 152,300 
Refinery fuel and losses _ _ — _ _ _ _do_ _ ~~ 9,000 10,000 14,000 14,000 19,200 

Total __.___________~do____ 313,900 320,500 362,800 362,800 496,400 
Sulfur: Byproduct, all sources 

thousand metric tons_ — T7983 833 1,068 1,446 1,200 
eS SS SSS aS 

1Table includes data available through Sept. 9, 1988. 
2Includes Saudi one-half share of production in the Kuwait-Saudi Arabia Divided Zone. 
SReported figure.
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COMMODITY REVIEW | : 

METALS diversifying into higher value products such 
; . __ as sections, seamless pipes, and flat-rolled 

| Gold.—Boliden AB, the Swedish mining, products because of the shrinking market in 
metals, and chemicals group, signed a tem- Bahrain, Kuwait, Oman, Qatar, and the 
porary management contract with Petro- United Arab Emirates for rebars and wire 
min to develop the Mahd adh Dhahab gold rod. One shipment of 20,000 tons of wire rod 
mine, 170 miles northeast of Jeddah. At was sent to Japan. 

yearend, Petromin invited international § An agreement was reached by five of the | 
companies to prequalify for a technical gulf’s most important financial and indus- 
assistance and management contract that trial institutions to build a seamless steel 
would run for 12 to 36 months. Petromin pipe factory at Jubail to supply the oil 
had canceled the supervision and construc- industry. The project was to include a $220 | 
tion contracts. held by Gold Fields Mahd million seamless tube plant and a $50 mil- 
adh Dhahab in February, 1 year early, and lion steel-handling unit. The partners were 
Gold Fields was claiming more than $3 the Arab Industrial Investment Co. of Iraq, 
million in compensation. Gold production Gulf Investment Corp. of Kuwait, and three 
was expected to begin in April 1988. Annual Saudi Arabian groups: National Industriali- | 

| sulfide ore production of about 120,000 tons zation Co. (NIC), SABIC, and The Arab 
was expected to contain 26 grams of gold Investment Co. | | 
and 92 grams of silver per ton. Annual Titanium.—A license and a major loan 
production of about 8,500 tons of copper, from the Saudi Industrial Development : 
gold, silver, and zinc concentrates were to Fund were approved by the Government for 

_be exported for further treatment, perhaps a planned $90 million, 45,000-tpy titanium 
to Boliden’s precious metals smelter in dioxide plant in Yanbu. The client was the 
Roennskaer, Sweden. | Crystal Pigment Co., the country’s largest 

A license for the Al-Amar gold mine, 200 private sector chemicals company, whose 
kilometers southwest of Riyadh, was ex- shareholders were NIC; the Gulf Invest- 
pected to be awarded by early 1988. The ment Corp. of Kuwait; the local Shairco for 
Australian-owned BHP-Utah International Trading, Industry, and Contracting; and 
Inc., based in San Francisco, was the lead- Kerr-McGee Chemical Corp. of the United 
ing contender for the license. Drilling out- States. Rutile would be imported, but local 
lined a north vein deposit, 500 meters long, deposits of titanium, mainly from the Yan- 
8 meters wide, and at least 300 meters deep. bu area, may be developed. 
It contained an estimated 1 million tons of 
ore graded 0.64 to 0.96 troy ounce of gold per INDUSTRIAL MINERALS 

ton. ae _. Cement.—Saudi Arabian cement markets 
Approval by the Council of Ministers was continued to decline as domestic demand 

pending to begin mining at the Al Masane fol] from a record high 23.8 million tons in 
project, 150 kilometers southeast of Abha 1988, to 18.8 million tons in 1986, and an 
near the North Yemen border. The conces- astimated 12.5 million tons in 1987. Overca- 

sion covered 50 square kilometers and had pacity in the domestic cement industry and 
proven reserves of 9 million tons. Ore the availability of low-cost imports caused 

grades were 6% zinc, 2% copper, and 1.9 cement prices to fall from about $70 per ton 
ounce of silver and 0.05 ounce of gold per to less than $27 per ton, and local producers 

ton. The first mine would have a capacity of were forced to operate at well below their 
1,500 tons per day. This joint venture was combined capacity of 14.9 million tpy, which 
between National Mining Co., owned by the included 400,000 tons of white cement and 
royal family, and Arabian Shield Develop- 14.5 million tons of portland cement. Im- 
ment Co., majority-owned by Saudi citizens, ports were more than 4 million tons in 1986 
most of them were members of the royal and were expected to be at the same level in 
family. 1987. Prevailing conditions caused a heated 

Iron and Steel.—Saudi Iron & Steel Co. debate between Saudi Arabia’s 4 major 
(Hadeed) awarded a contract to Eisenbau cement importers and its 10 domestic pro- 
Essen (EBE) of the Federal Republic of ducers over proposed 20% tariffs on foreign 
Germany to investigate the possibility of cement. The Government announced an 
expanding capacity and introducing new investigation of alleged cement dumping on 
product groups. Hadeed was considering the Saudi Arabian market by suppliers in
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Cyprus, Greece, Japan, the Republic of Crown Central Petroleum Inc. 

Korea, and Spain. Two planned projects were canceled or 
Fertilizer Materials—National Chemical postponed indefinitely: the $40 million 

Fertilizer Co. (NCFO), a joint venture form- Petrolube-3 plant in Yanbu and the 6,000- 
ed by state-owned SABIC and SABIC affili- bbl/d lube oil blending plant in Jeddah that 
ate Safco, began operating its new 500,000- was to have been built by Ahmad Jamjoon 
tpy anhydrous ammonia plant at Jubail 6 and Cofran Lubricants of France. Also, five 
months ahead of schedule. The plant was to of the six international companies that 

produce entirely for export by using the originally put in offers for Petromin Lubri- 
M. W. Kellogg Co. process. SABIC planned cating Oil Refining Co.’s (Luberef) second 

to install compound and phosphate fertiliz- refinery, a 1.5-million-barrel-per-year plant 
er units by the end of 1989, increasing the to be built in Yanbu and worth an estimat- 

total design capacity to 800,000 tpy. ed $160 million, were invited to rebid. 
National Chemical Fertilizer Co. (Ibn al- Petrochemicals.—The Eastern Petro- 

Baytar) began operating on August 30 its chemical Co. (Sharq), a joint venture be- 
500,000-tpy anhydrous ammonia plant at tween SABIC and a Japanese consortium 
Jubail, and it produced 151,800 tons of led by Mitsubishi Corp. planned to increase 
ammonia during the remainder of the year. its production by 10% by eliminating pro- 

Meanwhile, it shortlisted five companies for duction bottlenecks in its plant in 1987. 
a contract to build a six-unit phosphatic The designed annual capacity was 130,000 

fertilizer complex. The $100 million project tons of linear low-density polyethylene and 
would comprise a 500,000-tpy nitrogen phos- 300,000 tons of ethylene glycol. | 
phate plant, a 200,000-tpy granulated triple = Hydrocarbon Solvent Co. invited bids for 
super phosphate plant, a 100,000-tpy diam- the construction of a 70,000-tpy aromatics | 
monium phosphate plant, a 10,000-tpy liq and aliphatics solvents plant at Yanbu. 

uid fertilizer plant, and an optional 500,000- Feedstock kerosene and naphtha for the 
tpy granulated urea plant. new plant, to be completed before 1989, 

would come from nearby refineries. 
MINERAL FUELS SABIC was considering a plan to double 

Petroleum.—Production.—The Govern- the capacity of the 640,000-tpy Saudi Metha- 
ment apparently decided to build, at a cost nol Co. (Ar Razi) plant in J ubail. The plant . 

of $4 billion, underground storage facilities Wa8 50%-owned by Mitsubishi Gas Chemi- 
for refined products and crude oil under al Co., which took one-half of the produc- 
military bases at Dhahran, Hafr al-Batin, tion. Remaining production went to Singa- 

Riyadh, Tabuk, Taif, and Yanbu. The pur- Pore and Western Europe. 
pose was to develop strategic stores for use Arabian Petrochemical Co. (Petrokemya) 
in the event of a blockade of the country. started production at its new 50,000-ton-per- 
The first facility was expected to be at year butene-1 unit in its Jubail petrochemi- 

Yanbu and to be built by ABV Rock Group cal complex. Feedstock came from the near- 

of Sweden, which was involved in planning by 500,000-tpy ethylene plant, and produc- 
and geological work for the project. tion moved by pipeline to SABIC’s two 
Aramco temporarily shut down the polyethylene plants at Jubail for the pro- 

150,000 bbl/d offshore Abu Safah oilfield, duction of linear low density and high 
straddling the offshore demarcation line density polyethylene resins. The volume of 
between Saudi Arabia and Bahrain with ethylene exports by Petrokemya was re- 
ownership divided 50-50 between them.Sau- duced as ethylene was used to produce 
di Arabia agreed to give Bahrain 75,000 butene-1. 
bbl/d to replace that which was not pro- The National Industrialization Co. gained 

duced and offset potential financial hard- a 10% share of the National Plastic Co. (ibn 
ship to Bahrain. . Hayyan) in Jubail worth $11.7 million, ac- 

Refining.—Saudi Arabia appeared to be cording to the privatization plan of SABIC, 

serious about implementing its new strate- which originally had an 85% share of Ibn 

gy of acquiring downstream refining and Hayyan. The private companies, Saudi Plas- 

distribution operations abroad to secure tic Products Co. and the Arabian Plastics 

guaranteed outlets for the country’s hydro- Manufacturing Co., also acquired 1% and 

carbons. Attock Oil Co. bought the 120,000- 0.6% shares, respectively. The new owner- 

bbl/d Texas City refinery, and Arabian ship reduced SABIC’s holding to 73.4% as of 

Shield Development Co. purchased an September 1987. Ibn Hayyan began annual 

18,500-bbl/d refinery in Silsbee, Texas. Oth- production of 300,000 tons of vinyl chloride 

er Saudi investors were negotiating with monomer (VCM) and 200,000 tons of polyvi-
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nyl chloride (PVC) in 1986. Most of the million. The capacity of the natural gas 
| VCM was sold in the Far East, and the PVC liquids line would aiso be increased from 

| was sold locally. | 290,000 bbl/d to 430,000 bbl/d. | 
Transportation.—Aramco completed its Traq awarded a contact of nearly $1.5 

looping project on Petroline, which extends billion for the construction of a pipeline 
| 1,215 kilometers from the Abqaiq-Ghawar system, phase 2 (IPSA-2), which would link 

oilfields in the Eastern Province to Yanbu IPSA-1 at PS-3 to the new export terminal 
on the Red Sea coast. Capacity was increas- about 12 miles south of Yanbu and service 

| ed to nearly 3.2 million bbl/d from the tankers as large as 400,000 deadweight tons. 
previous 1.85 million bbl/d, and full capaci- IPSA-2, 970 kilometers of 48-inch and 56- 
ty of 500,000 bbl/d was consequently achiev- inch pipeline, would parallel Petroline and 
ed through the Iraqi-owned Iraq Pipeline would have a capacity of 1.6 million bbl/d, 
Trans Saudi Arabia 1 (IPSA-1), which car- which would raise Iraq’s export capacity to 
ried Basrah Light oil about 630 kilometers 3.3 million bbl/d. Recipients of the contract 
from Iraq’s southern oilfields to Petroline were Saipem S.p.A. of Italy, Mitsubishi, 
pump station PS-3. Aramco was considering Hyundai of the Republic of Korea, and Spie- 
a project that would increase capacity of Capag of France. 
Petroline to 4.8 million bbl/d by installing ——__ . | 
higher capacity pumps at a cost of $400 1Physical scientist, Division of International Minerals.



The Mineral Indust : e Mineral Industry of 
ierra Leone 

| By David J. Ellis‘ 

Production and exports of mineral com- Some civil servants were not paid for 2 or 3 
modities continued to be the backbone of months and there were resulting “go-slow” 
the economy of Sierra Leone, despite heavy _ strikes in the capital city, Freetown. | 
losses of potential Government revenue to Official exports of gold increased slightly 
smuggling. Exports of minerals accounted compared with those of the previous year. 
for approximately 60% of Government reve- No realistic production figure was avail- 
nue. | | able, however, owing to the high percentage 

Production and exports of rutile and of unrecorded, and often unlicensed, pro- 

bauxite ores and concentrates increased duction. Diamond statistics were similarly 
substantially in response to production ca- problematic, with official production from 
pacity increases and continuing world de- the Government-owned National Diamond 7 
mand. In contrast, production and exports Mining Co. (NDMC) reported to be down 
of gold and diamonds remained stagnant or 43% compared with 1986. Exports of dia- 
decreased. monds were approximately 300,000 carats, 

Sierra Leone continued to experience slightly less than in the previous year. 
problems with its monetary system in the Estimates of lost revenue from illicit dia- 
wake of the introduction of a freely floating mond exports ranged as high as $100 mil- 
exchange rate for the leone in 1986. The _ lion.” 3 | 
leone was devalued so much that the Gov- - Sierra Leone produced no oil, so feed for 
ernment experienced a liquidity crisis in the Sierra Leone Petroleum Refining Co.’s | 
early 1987 when a banknote shortage was Freetown refinery was imported from Guin- 
caused by the withdrawal and hoarding of ea, Iran, and Nigeria. There were petroleum 
currency. Emergency measures had to be shortages throughout the year, as a result 
passed to bring some of the leones back into of a lack of foreign earnings to purchase 
circulation, and the Government was forced crude oil. 
to mint new banknotes to meet the demand. 

PRODUCTION AND TRADE 

Sierra Leone’s principal export market countries the United Kingdom, the Federal 
was the European Economic Community Republic of Germany, and the Netherlands 
(EEC), which purchased nearly 70% of total were the largest suppliers, in order of 
exports. Among EEC countries, the Nether- decreasing importance. Sierra Leone’s im- 
lands, the United Kingdom, and the Federal ports of U.S. goods increased during 1986-87 
Republic of Germany were the biggest im- and were estimated to be slightly below 
porters of Sierra Leone’s goods, in decreas- 20% of total imports in both years. Sierra 
ing order of value. The United States receiv- Leone also received approximately 10% of 
ed about 20% of Sierra Leone’s exports, its imports from China, and about 6% from 
mainly rutile and bauxite ores. Japan. Fellow members of the Economic 

Suppliers of goods to Sierra Leone were Community of West African States provided 
more diversified, although the EEC also about 20% of Sierra Leone’s imports. 
provided about 40% of imports. Among EEC Production and exports of rutile ore and 
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concentrate from Sierra Rutile Ltd. (SRL) of ilmenite ore. 
increased for the third consecutive year. Production and exports of bauxite also 
Production was up 17%, and shipments rose increased in comparison with 1986 levels. 
22% compared with 1986 levels. SRL’s prin- Production rose nearly 12% more than that 

cipal markets were Western Europe andthe of 1986, while exports increased approxi- 
- United States. The average price paid for mately 15% over 1986 levels to 1.28 million 
the rutile concentrate was $411 per ton in tons. Of that 900,000 tons was shipped on a 
1987. SRL also exported 3,300 tons wet basis, and 380,000 tons was shipped dry. 

Table 1.—Sierra Leone: Production of mineral commodities! | 

Commodity? 1983 1984 1985 1986” 1987° 

Aluminum: Bauxite, gross weight . | 
thousand metric tons__— 185 1,040 1,184 . 1,242 31,390 

Diamond:* | 
Gem®______________ thousand carats__ 242 240 243 215 200 
Industrial® _____.____________do____ 103 105 106 100 100 

Total _..________________do____ 345 345 349 315 800 
Gold*__________________ troy ounces__ ” 12,000 18,223 19,004 12,000 312,000 
Gypsum _______-__--~-_-~---~~-~~_- 4,000 4,000 “4,000 “4,000 4,000 
Iron ore __.______________ metric tons__ 420,000 - 355,000 70,000 4,000 4,000 

Petroleum refinery products: Te 
Gasoline_____ thousand 42-gallon barrels_ — 213 238 287 - ©&300 250 
Jet fuel _._ _._~_____________do____ 112 128 162 ®170 150 
Kerosene _________/______~_do____ 93 93 55 °50 50 

Distillate fuel oil_.__._._________do____ 671 709 443 450 450 
Residual fuel oil _.____________do____ "400 433 379 ©2360 360 
Liquefied petroleum gas __ ______—do____ 9 9 9 &9 9 
Other _______________--__~-do___-~ 1 1 1 *1 1 , 
Refinery fuel and losses__________-do_____ 60 64 60 &60 60 

Total do 1,559 1,675 1396 —°1,400 1,380 
Salt® ____________ _ thousand metric tons__ 200 200 200 200 200 
Titanium: - 

Rutile ore and concentrate 96% TiOzg, gross 
weight_______________ metric tons__ 71,800 91,300 80,611 97,100 3113,300 

Timenite ore and concentrate 60% Ti0e, gross 
weight__________._____.__do___~_ _- _- __ __ - 35,600 

“Estimated. Preliminary. 
1Table includes data available through Aug. 1, 1988 
2In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is 

produced, but output is not reported, and available information is inadequate to make reliable estimates of output.levels. 
ierra Leone annually refined 4,000 to 10,000 metric tons of salt from imported crude marine salt, but this is not 

included in the body of the table because it would represent double counting of materials credited to the country where _ 
. thesalt is originally collected. This output would be in addition to that reported in this table. 

5Reported figure. 
“Data are based on official exports and do not reflect smuggled material. 

COMMODITY REVIEW 

METALS 7 The tailings recovery plant, which was 
. installed in 1986 to increase production 

Nord Resources Corp. of Dayton, Ohio, capacity, was reported to be operating at its 
successfully renegotiated its contract to re- 8,000-ton-per-year capacity. However, the 

tain full ownership of SRL's titanium min- sypplemental bucketwheel dredge, also in- 
ing concession at Gbamgbama, near gtalled in 1986, was not performing as 
Bonthe, and commenced production of ilme- expected and was slated for redesign. A new 
nite asa byproduct of rutile. The ilmenite dry-mill-feed preparation plant was com- 

was relatively high-grade, more than 60%  missioned, and modifications were made to 
titanium dioxide (TiO.), but well below the the existing dry-mill circuit to improve 
purity of the SRL rutile, which contained recovery. 
about 96% TiOz.
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INDUSTRIAL MINERALS alluvial diamonds. Oliver was examining 

other prospective areas in Sierra Leone, 
The Precious Minerals Marketing Co. . . . . . with the expectation of being awarded fur- 

ota thoorh the Teeny arestor of ther concessions with potential for open pit 
~ . agin mae . gold and diamond mining. 

More Dwi Tene to yn nedu ey at The Government continued its efforts to 
NDMC operatio ne at Yen gema was blamed promote development of the kimberlite de- 

on deteriorating equipment, lack of spare posits at Koidu, but no firm commitments 
parts, and uncontrolled smuggling. Near for funding or joint-venture participation 
yearend it was announced that Sumatu had been received by yearend, despite nego- 
Raygreen Mining Co. (Sierra Leone) was to tiations with several local and international 

loan NDMC $4 million for the purchase of Companies, including Diamond Corp. of 
new equipment in return for the rights to West Africa fa subsidiary of De Beers Con- ) 

purchase 40% of NDMC production. Dia- S0lidated Mines Ltd.) Outokumpu Oy of 
monds from both NDMC and from private Finland, Afro-West Mining Ltd. of Austra- 
operators continued to be sold by tender at lia, and Bin Rafaah Mining Co. of Saudi 
the Bank of Sierra Leone in Freetown. Arabia. 

Oliver Resources PLC of Ireland was ————— 
granted licenses to mine gold and diamonds zPhysical scientist, Division of Internationa’ Minerals. 
on 78 square kilometers in the Northern  jeones (Le) to US. dollars at the rate of Le30.77--US$1.00. 
Province. The concession includes alluvial However, the exchange rate of the leone fluctuated in 

sand and gravel deposits along tributaries jeone devalued fairly steadily throughout 1987, 
of the Pampana River, which drain the Sula The Economist (London). V. 305, No. 7527, Dec. 5, 1987, 

Mountains and the Kangari Hills, identified ® sstica Economic Digest (London). V. 8, No. 38, Sept. 25, 
as possible source areas for placer gold and _1987, pp. 10, 18.





The Mi try of t e Mineral Industry of the 
- Republi t epublic of South Africa 

a By George A. Morgan? 

In 1987, mining and quarrying in the garnered $528 million. 
Republic of South Africa by about 1,000 The average number of people employed | 
mines and quarries accounted for $10.1 on all mines and quarries during 1987 was 
billion,? or about 14% of a gross domestic 780,016, compared with 781,621 in 1986, and 
product of $74.2 billion, compared with 7% consisted of 558,337 in gold mines, 114,713 
for agriculture, 20% for manufacturing, in coal mines, and 106,966 in all other . 
11% for general government, and 8% for mines. Total earnings by this mine labor , 
transportation. Crude and processed miner- force were $3.6 billion. Of 1,336,500 people 
al exports combined accounted for about employed in manufacturing, 124,500 were 
66% of the country’s total foreign earnings. in production of metal products; 109,500 

_ The total value of mineral sales for the were in base metals; 80,000 were in industri- 
Republic of South Africa was $15.2 billion in al mineral products; and 91,600 were in 
1987, of which gold made up $8.6 billion, or chemical and chemical products. 
57% and coal $2.4 billion or 16%. In an attempt to gain greater worker 

Total sales in the manufacturing sector participation in corporate ownership and to 
were $49.2 billion, of which $3.9 billion was lessen the impact of union influence in 
iron and steel; $3 billion was industrial the mining industry, AAC and Severin Min- | 
chemicals; $1.8 billion was industrial miner- ing and Development Co. Ltd. (Sevmin) 

al products; and $1.2 billion was nonferrous announced the creation of share holding 
metal products. plans at little or no cost to their employees. 

Mining activity was primarily by six ma- AAC was to issue five shares in 1988 to each 
jor mining houses: Anglovaal Ltd., Anglo employee in the headquarters office who 
American Corp. of South Africa Ltd. (AAC), had served for 2 years. Depending upon the 
Barlow Rand Ltd. (BRL), General Mining company’s earning performance, a similar 
Union Corp. Ltd. (Gencor), Gold Fields of offer was to be made every year for the next 
South Africa Ltd. (GFSA), and Johannes- 4 years. Share value to each employee was 
burg Consolidated Investment Co. Ltd. estimated at $750. AAC requested about 70 
(JCI). corporation affiliates to provide shares to 

The South African Reserve Bank report- about 250,000 qualifying employees. Sevmin 
ed total gold assets of $2.5 billion as of was setting up a trust fund for the Eerstel- 
January 31, 1988, and that its total physical ing Mine near Pietersburg from shares 
holdings of gold were 6.2 million troy supplied by Sevmin’s cofounder. Each black 
ounces at the end of July 1987. worker earning less than $369 per month 

Total income tax collected from gold would qualify for 100 shares paid for by the 
mines for the financial year ending March. trust. 
31, 1988, was $1.2 billion; for diamond the As part of the overall effort to reduce 
tax was $460 million. The export duty on costs the mine operators sought to imple- 
diamond was $12 million. Rents and royal- ment advances in processing and technolo- 
ties on gold mining leases were $319 mil- gy where possible, particularly to reduce 
lion; on diamond leases $34 million; and on labor cost, which accounted for more than 
other mining leases $49 million. For se- 50% of total cost at some mines. Use of 
lected excise taxes on goods, the fuel tax rubber-tired vehicles was implemented at 
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_JCI’s  Randfontein and Western Areas of 70,000. These certificates, including the _ 
| Mines. Improved shaft sinking methods blasting certificate that is required for ad- 

were employed to reduce shaft sinking time, vancement to many higher positions, are 
which can take several years for deep, now available to all qualified individuals. 
large-diameter, multicompartment shafts. By yearend 1987, over 5,000 people were 
The use of jumbo drills in shaft sinking can employed in jobs previously reserved for 
reduce labor requirements at the shaft bot- whites. | 
tom from 78 to about 15 workers. Regula- Bophuthatswana, with resources of asbes- 
tions for the carrying of self-contained self- _ tos, chromite, and platinum-group metals, 

| rescuers by underground workers were was dissatisfied with mining contracts com- 
passed in 1986, and at yearend 1987, about pleted before 1977 , and indicated legal ac- 
30% of underground coal miners were so tion might be taken against those compa- | 
equipped. The self-rescuers were expected nies failing to explore or develop mineral 
to be introduced into gold mines in 1988. rights in the region. Special tax concessions 

| Government Policies and Programs.— were being offered to companies that set up . 
The Mines and Works Act of 1956 was_ operations in Bophuthatswana. 
amended in September to repeal the defini- Taxation policy allowed operators of new 
tion of “scheduled person,” which originally gold mines to deduct 100% of capital ex- 

| allowed 13 job classifications requiring cer- penditure from mining income in the year | 
tificates of competency to be held only by the expenditure was incurred, and to carry 
whites and certain other groups. These forward unused balances of these expendi- 
classifications account for about 3% of total tures. A capital allowance of 5% to 10% was 
positions on mines and plants, and about allowed on normal taxation and mining 
one-third of the estimated white labor force lease payments. | 

PRODUCTION AND TRADE : 

_ The index of physical volume of all ers (Numsa) was formed in May 1987 with 
mining production, including gold, was the amalgamation of 8 trade unions, and 
92.5 in 1987 compared with 100.8 in 1986 had 80,000 members out of a total of about . 
(1980=100). The index of physical volume 340,000 in the metals sector. Numsa struck 
for 1987 and 1986, respectively, of iron and several metal plants in July, including fer- 
steel basic industries was 101.6 compared roalloy and steel plants, over issues of pay | 
with 104.7; of nonferrous metal basic indus- and holidays, with mixed results. The union 
tries, 1183 compared with 111.6; and of competed with 14 other unions for industry 
industrial chemicals, 89.7 compared with representation. | 
93.0. Heavy rains and flooding washed out 

A major strike by the National Union of roads and railways to the ports of Durban 
Mineworkers (NUM) between August 9 and and Richards Bay for about a week begin- 
August 30 affected 33 of the Chamber of ning September 26. The power supply to the 
Mines 99 gold and coal mines; about 225,000 main coal loading terminal at Richards Bay 
miners struck over primarily higher wage was also cut. Loadings of coal were from 
demands. Gold output for the third quarter stockpiled material prior to resumption 
was down about 8% at some of the struck of rail shipments to the port. The road 
mines, compared with the previous quarter. link between Durban and Richards Bay, 
Cost to the miners in terms of lost wages which was used for moving ships stores to 
was estimated at $5 million per day, and_ Richards Bay, was also cut. 
about 225,000 ounces of gold in ore was not Total transport earnings were $1.2 billion 
mined. The National Union of Metal Work- in 1987, of which 9.4% was from coal, ores,
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and minerals. A total of 58,903 people were controlled by the Board of Trade and Indus- 

employed in the sector, and earned $250 tries, which operates a licensing system 

million. whereby local scrap consumers receive pref- 

Exports of coal and minerals through the erential access to scrap at a 7 .o% discount 

port of Maputo in Mozambique were to be to the export price of scrap. Most consump- 

about 5.5 million tons by yearend 1988, tion was by Iscor and its subsidiaries, and 

partly owing to South African assistance in several iron and steel foundries. Apparent 

rehabilitating the port. The rail link from exports are listed in table 2. Owing to 

Komatipoort has been doubled to eliminate incomplete import. statistics for 1986, the 

| bottlenecks for shipments from the eastern latest available import data are published 

Transvaal. in the previous edition of this chapter. | 

Exports of scrap iron and steel were | 

Table 1.—Republic of South Africa: Production of mineral commodities’ 
(Metric tons unless otherwise specified) | 

ar 
Commodity 1983 1984 1985 1986” 1987? 
OA 

Aluminum metal ______ -___----------- 161,300 167,357 164,600 171,575 170,000 
Antimony concentrate: . 

Gross weight ___________---------- 10,670 12,924 12,600 - 11,553 ©11,500 
Sb content___.__.-___~----~-------- 6,302 7,440 7,390 6,816 “6,800 

Beryl concentrate (11% to 12% BeO)_ kilograms_- 20,500 1,000 4,649 3,133 185, 
eT 

Chromite, gross weight: 
More than 48% Cr2O0s.—_—_— thousand tons_- 25 53 65 39 65 

44% to 48% CreO3g_______—_—-—--do___- 1,070 1,242 1,975 2,294 2,236 

Less than 44% CreOs ______--—--do___- 1,187 1,711 1,658 1,574 1,483 

‘Total? 8. = do 2,232 3,006 8,699 3,907 8,784 
Cobalt:®. 

Mine output, Co content _______-_----- 690 690 690 690 720 

Metal, elemental. ________.___------ 500 500 500 500 520 
Columbium-tantalum concentrate _ — kilograms__ 406 317 1 _— 454 

pper: } 
| Mine output, Cu content _______-__---- 204,984 198,179 195,486 184,205 218,027 

etal: / . 

Smelter____.________---------- 192,300 178,700 191,700 7 °192,000 192,000 
Refined. ______________------- 157,700 155,722 164,304 158,631 152,699 

Gold, primary ____.-— thousand troy ounces_- 21,847 21,861 21,524 20,513 19,228 

Iron and steel: . 
Ore and concentrate: : 

Gross weight _______ thousand tons_- 16,605 24,647 24,414 24,483 21,996. 
M Fe content ______________-do____ 10,627 15,749 15,076 15,424 13,545 

etal: 

Pigiron _______-___-----do___- 5,213 5,455 6,574 £6,800 ®6,700 
oo 

Ferroalloys, blast furnace and electric- 
furnace: 

Ferrochromium __ —__ ————do__-_- 675 ™867 851 870 951 
Ferromanganese __————-——do___- 167 237 331 337 315 
Ferrosilicochromium — — _ _ — _do_ _ ~~ 18 27 5 °5 °27 
Ferrosilicomanganese _ _— — —_do___- 131 7181 261 303 $14 
Ferrosilicon ____—.—.——-do__~_-~ 50 Tg9 75 83 83 

Ferrovanadium __.——_————do___- “1 T(4) (4) 1 “1 

Silicon metal_ ____——-—-~—-do___- TOT T34 36 35 34 

Total? _.. _._____._--do___- ¥1,068 T1336 1,560 1,635 1,725 

Steel, crude ________.__---do__~_- 7,190 7,827 8,582 ©8800 8,700 
Semimanufactures: 

Hot-rolled products _ _ _ _ __ _do__ ~~ NA NA 7,005 7,189 NA 

Iron castings _ _ ____————-do___- 286 322 NA NA NA 

Lead Steel castings and forgings ——do_ ~~~ 112 111 101 91 NA 

Mine output, Pb content ________------ 87,533 94,764 98,424 97,778 93,642 

Smelter, secondary _______---------- 23,600 30,794 32,836 40,463 41,000 
oo 

Manganese: 
Ore and concentrate, gross weight: 

Metallurgical: 
More than 48% Mn. thousand tons__ 674 753 950 954 889 

45% to 48% Mn _______--do___- 268 448 213 338 438 

40% to 45% Mn _____~_-_-do__~_- 415 432 837 991 T73 

30% to 40% Mn _________do___-_ 1,270 1,225 1,442 1,280 666 

Total? ______._____-do____ 2,627 2,858 3,443 3,564 2,767 
a 

See footnotes at end of table.
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| Table 1—Republic of South Africa: Production of mineral commodities: —Continued 
, | (Metric tons unless otherwise specified) : | | 

; 
| Commodity 1983 1984 - 1985 1986” 1987” 

METALS —Continued | | 
Manganese —Continued _ | 

Chemical: | | | More than 65% MnOz2__ thousand tons__ (4) (*) 1 4 3 
35% to 65% MnO2 ____-___-__do.___ 98 123, 118 135 117 
Less than 35% MnOzg ________do_____. 161 69. ~ 38 16 en) , 

Total?__§__-_ == do 259 192... 158 156 125 ta 

Total manganese?________do___ _ 2,886 3,049 3,601 3,719 2,892 Meta] ___--_---_ 23,367 36,776 31,825 €32,000 28,000 Nickel:® 
Mine output, Nicontent®__..._..._____ 20,500 _ 25,000 25,000 31,800 34,300 Metal, electrolytic,...__.__________ 17,000 520,500 20,000 725,400 27,400 

Platinum-group metals, metal content of 
concentrate, matte, refinery products® ® 

Sil thousand troy ounces__ 2,600 3,500 3,700 3,960 4,220 ver: . . 
_ Mine output, Ag content _________do____ 6,513 6,997 6,700 7,145 6,691 Tine eeatY -------------------de_--- 1,950 2,000 2,000 2,000 1,900 

Concentrate: . 
Grossweight®_______________ 6,700 5,900 5,600 5,250 3,620 Sn content__...--__________ 2,668 2,301 2,153 2,054 1,412 Metal, primary___..___._._________ 72,685 71,592 72,069 72,001 1,400 Titanium:® . 

Rutile concentrate._________________ 56,000 56,000 55,000 55,000 55,000 Slag __---_--~ 2 417,300 417,300 435,000 435,000 - 650,000 
Uranium oxide (UsOg) _._______________ 7,128 6,762 5,744 _ 5,460 4,735 Vanadium: . 

Vanadiferous slag, gross weight__________ 35,825 45,911 57,340 “68,170 — °69,000 EO ———IEaoaoaaaaaoaaoaaaaoaaaaaoaooaoaaaooaaoaoooOoeoeuoouooouxlll== == 
V content: . 

Of vanadiferous slag® _____________ 5,100 6,500 8,085 9,600 9,700 
Of V20s and vanadate products® ______ 3,733 6,017 5,930 5,761 3,792 

Total _-- ~~ 8,883 12,517 14,015 15,361 13,492 Zinc: . . 
Concentrate: 

Gross weight®_______________ 200,000 200,000 190,000 200,000 220,000 Zn content___._-_2__~__ 109,981 106,107 96,943 101,859 112,686 Metal, smelter __...- =» __-_ = 84,384 88,406 93,700 81,000 90,051 Zirconium concentrate (baddeleyite) and zircon _ _ 162,281 153,123 160,533 £160,000 ©160,000 EE eee OY —[—=—[—>——T>>>x><x={——K&e<<Kzzzz—_{$_=_=__====__£_*_=_ 
INDUSTRIAL MINERALS 

Asbestos: 
Amosite _____-_-_-______ 40,656 33,237 37,856 36,009 26,026 Chrysotile... 93,016 75,414 91,645 91,001 101,722 Crocidolite _..._._._-________ 87,439 58,738 34,073 11,852 20,682 DE 

Total _-. ~~ 221,111 167,389 164,247 138,862 148,480 Barite______________ 6,683 4,467 4,387 8,653 8,617 Coment, hydraulic.________ thousand tons__ 7,897 8,188 7,034 6,712 7,256 ys: 
Attapuigite...2-2--2________ 4,425 4,843 5,885 10,125 6,026 Bentonite______.__________ 39,529 41,849 43,472 48,265 48,953 Fire clay_..... ~~~ ~~ __ 117,807 162,665 168,145 202,883 230,519 Flint clay -_..22 22 69,984 93,755 123,810 130,721 106,915 Fuller’searth.._.___________ 312 __ __ __ __ Kaolin-__-._-__ 129,605 136,160 128,899 126,129 151,730 Corundum, natural __________ | 49 21 10 9 5 ee 

nn ——eE 
Diamond: 

Gem*______________ thousand carats__ 4,554 4,516 4,550 4,473 3,631 Industrial®é __.._____________ do ___ 5,757 5,627 5,652 5,755 5,420 RY 
Total _.________________do____ 10,311 10,143 10,202 10,228 9,051 Diatomite___.____________ 1,088 258 214 1,800 194 Feldspar____________________ 45,114 39,018 33,012 52,762 66,513 OO Ch ————IyIaQaaQauaanunauauaunQquQuQQQQQQQqlQqe 

Fluorspar: 
Acid-grade wee 282,750 289,294 310,211 293,368 €279,000 Ceramic-grade ~~ 6,406 4,502 5,724 7,703 "7,000 Metallurgical-grade____.___________ 28,446 25,410 33,272 32,814 ©30,606 EE OEE DUO 

Total _-_-___-____________ 267,602 319,206 349,207 333,885 316,606 Gem stones, semiprecious: 
Emerald crystals___________ kilograms__ 575 440 102 23 — Tiger’s-eye _________________do____ 120,000 111,500 178,821 257,554 400,647 

See footnotes at end of table.
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Table 1.—Republic of South Africa: Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 | 1986P 1987” 

INDUSTRIAL MINERALS —Continued 

Gypsum, crude ___—____~-~----------~- 518,353 535,286 458,399 404,205 349,079 
Kyanite-related materials: 

Andalusite _____~__~~~ ~~~ 116,576 143,305 194,693 | 181,466 194,373 
'  S§illimanite _____~ ~~ .__-~___--_- 815 1,311 1,387 — 1,330 1,243 
Lime? ____._________-_ — thousand tons__ 1,892 2,110 2,014 ~ 1,944 1,582 
Magnesite, crude________~ ~~ 22,560 33,059 28,898 61,186 74,961 

ca: 
Sheet_.._________--~~ ~~ kilograms__ _- _- 81 —_ _— 
Waste __.-__ 2,672 4,478 2,072 2,509 1,325 

Nitrogen: N content of ammonia 
thousand tons__ 575 580 “580 &580 °500 

Phosphate rock, gross weight _____ do. _- 2,887 2,496 2,433 2,920 2,623 

Pigments, mineral, natural: os 
Ochers___________-~--~-~~-~----~- 1,319 746 _ 528 1,340. - 621 
Oxides ________-___~ ~~~ 369 245 224. 161 147 

Total __._-..~-~_______.-_______- 1,688 991 152 1,501 — 768 
Pyrites, gross weight®___._.__________-_-- 1,500,000 875,000 900,000 940,000 890,000 
Quartz, quartzite, glass sand (silica) oO | 

thousand tons__ 1,184 1,471 1,518 1,655 1,937 
Salt. ~~ ee 744,295 615,531 722,482 752,440 . 703,620 
Silerete _~_-_______~__~_____ ~~ 1,839 1,153 47 mo 
Sodium sulfate _____.._____.--_-_-----+- 630 820 75 466. 241 
Stone, n.e.s.: 

. Dimension: . . . 
. Granite:? . 

| Sawn slabs ___.________~ ~~~ 11,000 18,345 11,708 10,946 17,242 
, Rough blocks. ________..----- 150,000 196,237 315,707 317,079 323,582 

Marble __..._____.------~--~-~--- 4,936 1,000 1,000 2,539 2,624 
Slate _-_________._______.--. = 40,000 45,100 42,100 39,853 25,494 

Crushed and broken: . 
- Limestone __-___.— — thousand tons__ 19,874 21,084 20,520 20,898 21,372 
Shale _-_-_-____________-_do___- 454 533 527 526 354 

Sulfur: . a 
S content of pyrites ______..._-_do___-_ 474 464 ‘562 499 468 
Byproduct: — a 

Of metallurgy® ______..____do__-- 125 69] 85 108 105 
_ Of petroleum®_____________do____ 32 30 100 110 110 

- Total® do 631 585 TAT 717 683 — 
Sulfuric acid, gross weight® ______ —do___- 3,201 NA =. NA NA NA 

Talc and related materials: , 
Talc ~~ LL 7,617 10,561 10,220 8,641 8,005 
Pyrophyllite (wonderstone) _______-_--~- 3,575 3,851 _ 4,227 4,606 . 3,467 

Vermiculite___-§_$_§____§_________------ 153,034 173,759 184,070 193,657 . 228,863 

MINERAL FUELS AND RELATED 
MATERIALS 

Coal: 
Anthracite ______..__-. thousand tons__ 2,227 3,228 4,910 4,990 5,252 
Bituminous ___ ____._._____-~~~do___- 142,896 159,681 168,606 171,871 171,465 

‘Total _._-_-______--_-_--_--do___- 145,123 162,909 173,516 176,861 176,717 

Petroleum refinery products: 
Gasoline____— thousand 42-gallon barrels__ 38,325 37,400 37,400 €37,500 
Jet fuel _.-.____________-_~-do___- 3,285 3,200 3,280 3,300 
Kerosene ________~----__~_~do___- 8,650 3,488 3,410 €3,400 
Distillate fuel oil______....._.___do___- 40,880 38,791 39,165 €39,200 NA 

Residual fuel oi] ______________do___- 21,900 21,312 21,645 ©21,600 
Lubricants __.._______.__.~-do___- 2,555 - 2,625 2,520 ©2500 
Other __________-_______~-do___-~- 12,410 12,492 12,470 “12,500 
Refinery fuel and losses... _ ____ _ _ _do_ __- 6,205 "6,000 6,000 6,000 

Total ______________..--do___- 129,210 125,308 125,890 ©126,000 ©126,000 

€Estimated. Preliminary. ‘Revised. NA Not available. 
1Table includes data available through Sept. 12, 1988. 
2Data may not add to totals shown because of independent rounding. 
SExcludes Bophuthatswana, which was as follows, in thousand tons: 1983—-234; 1984—401; and 1986—454. 
“Less than 1/2 unit. 
5Reported figure. 
®Includes osmiridium from gold ores, estimated at 2,500 troy ounces per year. 
7Domestic sales plus exports. 
8Sulfuric acid was produced from gases derived from local smelting operations and from burning imported elemental
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! | 

(Metric tons unless otherwise specified) 
LL 

SSS SSS SS 

Destinations, 1986 
. Commodity 1985 1986 : i, 

| United Other (principal) 
Neen et tte ne 

METALS 

Aluminum: . . 
Ore and concentrate ___________ 23 451 -- France 426; West Germany 25. 
Oxides and hydroxides __________ 18 3 _— All to United Kingdom. . 
Ash and residue containing aluminum 264 1,126 | __ Spain 790; Belgium-Luxembourg 

Metal including alloys: . 
Scrap. ——__-----_________ 9,162 | 7,758 184 Japan 4,237; West Germany 

Unwrought -____.________ 57,811 82,609 32,372 Taiwan 17,532; West Germany 

Semimanufactures__________ 3,923 6,491 4,404 Japan 997; Taiwan 705. 
Antimony: 

Ore and concentrate ___________ P21 452 2964 17 ~~‘ Belgium-Luxembourg 304; : 
France 163. . 

Oxides_—-~___-~ ~~ Le 5,120 5,410 5,342 United Kingdom 60. 
Metal including alloys, all forms _ __ _ __ 14 __ West Germany 10; Netherlands 

Arsenic: Oxides and acids __________ 113 2,307 - 1,210 United Kingdom 1,097. 
_ Beryllium: | 

‘Ore and concentrate ___________ 36 35 35 
Metal including alloys, all forms _ ___ — 1 1 

Cadmium: Metal including alloys, all 
forms ___.~~_~_~__~__~_ 128 28 —- Netherlands 20; United King- 

dom 8. 
Chromium: . 

Ore and concentrate 
thousand tons__ P21 .415 21,009 309 Japan 380; West Germany 188; 

. y 40. 
Oxides and hydroxides ___._.§_§_____ 1,218 1,135 1,135 

co et including alloys, all forms __ __ -_- 15 _— All to United Kingdom. 
t: 

Oxides and hydroxides __________ 2 1 _- All to West Germany. 
Metal including alloys, all forms ____— 88 99 10 United Kingdom 37; Nether- 

lands 20; West Germany 16. . 
Columbium and tantalum: Metal includ- 

ing alloys, all forms: . . 
Columbium (niobium)___________ _- 2 _- All to Netherlands. 
Tantalum___§_~__=§_~§_~ 412 — 

Copper: 
Ore and concentrate ___________ 70,165 37,707 _— All to Japan. 

_ Matte and speiss including cement 
copper ______________ 1,100 1,388 _— Greece 1,263; West Germany . 

Oxides and hydroxides __________ 9 6 _- All to Netherlands. 
Ash and residue containing copper___ 2,034 _- 
Metal including alloys: 

Scrap. ~~~ 163,094 11,941 _-— West Germany 6,671; Belgium- 
Luxembourg 1,685. 

Unwrought ______________ 154,418 141,834 10,576 West Germany 55,820; Belgium- 
Luxembourg 31,501; Italy 
18,596. 

Semimanufactures__________ T5256 6,484 3,492 Hong Kong 1,740; Canada 547. 
Gold: 

Ore and concentrate 
value, thousands_ _ _— $371 $371 

Waste and sweepings______do____ $631,585 $13 $13 
Metal including alloys, unwrought and 

partly wrought 
thousand troy ounces_ _ 4,891 35,489 218 _—s Italy 3,669; Japan 1,023; West 

Germany 514. 
Iron and steel: 

Iron ore and concentrate: 
Including roasted pyrite ______ _- 18 -- All to Switzerland. 
Excluding roasted pyrite 

thousand tons... _—_ * 710,226 8,851 _— Japan 5,508; United Kingdom 
1,222; West Germany 861. 

Pyrite, roasted __-__________ 37 -- 
Metal: 

Scrap_____§__~_______ 51,607 143,414 ~— Japan 101,450; Taiwan 38,872. 
Pig iron, cast iron, related mate- 

rials ______.~~~________ ¥404,873 630,003 29,887 Japan 541,387; Spain 23,653. 

See footnotes at end of table.
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities’ 
—Continued 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit; 1985 1986 Inj 
y United _ Other (principal) 

METALS —Continued 

Iron and steel —Continued 
Metal —Continued 

Ferroalloys: 
Ferrochromium, all forms... 758,617 2877,971 206,129 West Germany 121,488; France 

Ferromanganese, all forms _ _ 2458,165 2529,413 132,040 Ttaly 247 83; United Kingdom 

Ferromolybdenum _——_— ~~ 4 2 —_ All to West Germany. 
Ferronickel ____._~~___ 60 58 27 West Germany 21; United King- 

- om 10. 
Ferrosilicochromium_ _ _ _ —_ _ 486 1,081 1,063 United Kingdom 18. 
Ferrosilicomanganese _ __ _ — 86,881 114,303 80,415 West Germany 19,995; United 

Kingdom 11,003. 
Ferrosilicon ____._._.___. 1 241,016 240,069 5,177 West Germany 4,210; Belgium- 

Luxembourg 2,486. 
Silicon metal __________ 229,067 229,985 1,602 West Germany 3,003; United 

. Kingdom 1,053. : 
Unspecified ___________ 454,593 367,309 437 Japan 341,201; Canada 20,008. 

Steel, primary forms___——___—_— ™554,169 564,727 90,552 Taiwan 114,204; Hong Kong 
100,624; Greece 73,089. 

Semimanufactures: , 
Bars, rods, angles, shapes, sec- 

tions ~~~ __ ~~ 441,338 611,379 101,469 Hong Kong 326,437; United 
Kingdom 51,117. 

Universals, plates, sheets _ _ _ ™395,570 558,747 247,047 Japan 56,985; Hong Kong 55,641; 
Taiwan 51,938. 

Hoop and strip ________- 72.187 32,499 _. Hong Kong 32,199; Greece 108. 
Rails and accessories _ __ _ — — F160 890 _- Chile 352; Belgium-Luxembourg 

269; France 269. 
. Wire... _-________-__ 20,319 25,841. 10,933 West Germany 3,111; Taiwan 

Tubes, pipes, fittings __ _ _ __ 114,940 84,195 41,548 Netherlands 10,471; West Ger- 
many 7,958. 

Castings and forgings, rough — 85 1,008 17 West, Germany 744; Hong Kong 

Unspecified ___________ -- 125 125 
Lead: 

Ore and concentrate ___~_~_______ 2103,000 2102,637 a Japan 37,469; France 37,334. 
Oxides___ 2 2) T861 190 _- Canada 116; Chile 51. 
Ash and residue containing lead _ _ — _ 374 985 __ Belgium-Luxembourg 722; West 

Germany 105. . 
Metal including alloys: . 

Scrap. ____~-_--_------- 698 1,311 __ Italy 497; Taiwan 377; West Ger- 
many 217. 

Unwrought _______-__-_-~-~ 37,888 17,660 __ Austria 5,550; Italy 4,739; Portu- 
gal 3,630. 

Semimanufactures_ ____——-—_~ 81 1,457 _- West Germany 1,368; Hong 
Kong 79. 

Lithium: Ore and concentrate_ — — — — — —— 3,026 1,509 1,509 
Magnesium: Metal including alloys: 

rap ~~ 228 296 — West Germany 129; United 
Kingdom 109; Italy 58. 

Unwrought_ $$. _-_-_______-_ 64 _- 
Semimanufactures ___________- 11 11 _— Netherlands 6; United Kingdom 

Manganese: 
Ore and concentrate, all grades 

thousand tons__ 22,890 22,416 28 Japan 1,018; Norway 332; West 
Germany 235. 

Oxides___-_________________ r2.610 3,691 2,911 Taiwan 476; Canada 84. 
Metal including alloys, all forms _ — — — 17,635 19,759 8,514 United Kingdom 3,648; West 

Germany 3,286. 
Molybdenum: 

and concentrate ___________ 86 _- 
Ni Metal including alloys, all forms — — — — _- 22 _- Taiwan 19; United Kingdom 2. 

ickel: 
Ore and concentrate _______.._-— _- 20 a All to France. 
Matte and speiss______________ 294 29,165 — Norway 29,014. 
Ash and residue containing nickel _ _ _ 70 4 _— All to Netherlands. 
Metal including alloys: 

Scrap. .--.~------~-+- 419 261 _- United Kingdom 135; Nether- 
lands 61; Canada 34. 

Unwrought ____________~~- 16,422 17,615 2,482 West Germany 4,515; France 
2,283; Italy 2,165. 

Semimanufactures_ _________— 48 782 — Taiwan 706; France 59. 

See footnotes at end of table.
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities? oO 
: —Continued | , 

(Metric tons unless otherwise specified) 

ge ge anog Destinations, 1986 

Commodity 1985 | 1986 : i. / 
| Baited Other (principal) 

METALS —Continued 

Platinum-group metals: | | 
Waste and sweepings 

value, thousands_ _ $142 _- 
Metals including alloys, unwrought 

and partly wrought: 
Palladium ___——_troy ounces__ 579,613 529,458 529,458 = . 
Platinum __________do____ _ 1,051,007 1,176,201 1,176,201 

. Rhodium___________do____ 115,485 97,706 97,706 
Iridium, osmium, ruthenium 

do____ 95,648 111,274 111,274 
Unspecified _ value, thousands_ _ $329,426 $461,958 $619 Ja $239,953; West Germany 

so $50,440: United Kingdom 
$38,385. 

Silver: | 
Ore and concentrate, Ag content . . 

thousand troy ounces__ 27,012 27314 __ NA. . 
Waste and sweepings ______do____ $3,625 $5,781 — $1,315 Switzerland £2,097; United King- 

| . om $1,737. - 
Metal including alloys, unwrought and / . 

partly wrought ________do____ $24,635 $10,709 $793 United Kingdom $7,997; West 
| Tn Germany $1,528. . 

Ore and concentrate ____________ 3,276 1,398 _. _ United Kingdom 1,239; Nether- 
. lands 159. 

. Oxides____~-_~_~____________ (4) 4 _— All to United Kingdom. 
Ash and residue containing tin _ __ _ _ 305 96 _- Netherlands 53; United King- . 

dom 20; Belgium-Luxembourg | 

Metal including alloys: 
Scrap... _______ . 50 17 _. All to United Kingdom. 
Unwrought ______________ 717 1,135 35 United Kingdom 664; Japan 175; 

y 126. 
Semimanufactures___ _______ vo 281 _— West Germany 280. 

Titanium: 
Ore and concentrate ___________ 60,079 56,594 33,678 West Germany 5,222; France . 

Oxides____--__-_-_-__ 761 1,760 1,549 West Germany 177. 
Ash and residue containing titanium _ ¥164,049 152,239 152,239 
Metal including alloys, all forms _ _ _ _ _— 13 _— All to United Kingdom. 

Tungsten: 
Ash and residue containing tungsten _ 69 — 
Metal including alloys: 

Scrap__-_§_§__~ ~~ 17 11 1l 
Unspecified __._..§_§_$_§_______ 86 18 _- West Germany 12; United King- 

om 6. 
Uranium and thorium: 

Ore and concentrate. 
value, thousands_ _ $34,105 $32,139 — All to Canada. 

Oxides and other compounds ______ 1,244 4,204 4,204 , 
Vanadium: V20; content of all products _ 292.018 299,728 492 NA. 

inc: 
Ore and concentrate ___________ 212,840 229,510 --— NA. 
Oxides_____._____~_______ 25 73 _- New Zealand 52; United King- 

dom 17,» 
Metal including alloys: 

Scrap__._§_-§ ~~ 267 76 _- Taiwan 58; Portugal 18. 
Unwrought ____ 5,585 12,712 11,730 Taiwan 545; United Kingdom 

Semimanufactures__________ "117 370 67 Portugal 247; Chile 28. 
Zirconium: Ore and concentrate ______ 106,819 120,211 22,588 West Germany 26,872; Japan 

18,513. 
Other: 

Ores and concentrates: . 
Of base metals ____________ 132,829 90,993 _— Austria 44,688; Netherlands 

18,218; France 10,439. 
Of precious metals, n.e.s. 

value, thousands_ _ $1,382 $137 $137 
Oxides and hydroxides ~ eee 4,906 565 __ France 453; Spain 78. 
Ashes and residues _.__________ 96,841 66,064 _- Italy 64,967. 
Base metals including alloys, all forms 12,062 3,689 787 Japan 2,179; Norway 200. 

See footnotes at end of table.
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities’ 
—Continued | 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit 1985 1986 : 
y . United Other (principal) 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
ete___ (5) 37 1 Italy 36. 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands. — $2,499 $393 __ West Germany $272; France $69; 
Ireland $24. 

Grinding and polishing wheels and 
stones___.§_.§____________do____ $15 $12 — Canada $6; Republic of Korea $4. 

Asbestos, crude ____________-__ 2143,027 2135,249 4,455 Japan 57,119; Taiwan 14,020; 
Yugoslavia 9,328. 

Cement _________~-~_-__-__~--~ 60,222 232 209 Netherlands 20. 
Clays, crude: 

ntonite________.________- 21 445 21,600 _. Taiwan 1,248. 
Chamotte earth _~__~-~______~ 12,314 5,834 __ West Germany 4,925; United 

Lo, Kingdom 808. 
Fire clay _._-_______-~--_-_--~-- 1,020 NA 
Flint clay... .______.-___--- 218 600 214,100 _. NA. 
Kaolin ~~~ +--+ 21,297 21,600 _. Taiwan 9. 
Unspecified. ___._..._._------- 37,022 6,372 _. Taiwan 2,492; Austria 1,726; 

Canada 1,021. 
Diamond: . . 

Gem, not set or strung 
value, thousands__ "$1,180,346 $499,656 $356,318  Belgium-Luxembourg $96,207; 

Hong Kong $33,896. | 
Industrial stones__.._.__.__-do.___ "$21,170 $16,058 $194 West Germany $7,470; Japan 

$7,467; Spain $308. 
Dust and powder___—————-—do___~_ $1,162 $387 $382 Japan $5. 

Feldspar___.._-______-------- _- 2910 -_. NA. 
Fertilizer materials: . 

Crude, n.es____ et 226 280 __ Switzerland 144; Japan 136. 
Manufactured: / 

Nitrogenous_ _—.__————---—-~ 78 24,712 _— West Germany 20,768; Denmark 

Phosphatic _________---_-- 1,116 1,486 _— Denmark 1,375; Taiwan 91. 
Potassic ________--.----- 113 _— 
Unspecified and mixed __—~_ ~~ 770,584 33,356 40 - West Germany 23,684; Nether- 

. . lands 8,260. 
Fluorspar___._-___________-___~ 228,028 2288 070 164,726 NA. 
Graphite, natural _____.__------- 430 436 13 Taiwan 295; United Kingdom 54. 
Gypsum and plaster. ________----- Pr 21,599 2663 _. NA. 
Kyanite and related materials: . 

Andalusite ___.____~-_------ 2142,148 2113,514 -- NA. 
Sillimanite_________________ 21467 2748 __ NA. 
Unspecified. _________--_---- 104,819 __ 

Lime____ 5 ee _- 22 22 
Magnesium compounds: 

agnesite, crude ______.-_---- 419 388 _- Taiwan 311; United Kingdom 72. © 
Other _________________~__- 1,285 __ 

Mica: 
Crude including splittings and waste — T1116 61 065 _. United Kingdom 516; West Ger- 

many 290; Japan 206. 
Worked including agglomerated split- 

tings... ______~--------~~- _- 4 _. All to United Kingdom. 
Phosphates, crude________.__--~-- 619,934 775,199 _- West Germany 257,041; 

Belgium-Luxembourg 255,483; 
Denmark 68,848. 

Phosphorus, elemental _______—- ~~~ 890 1,716 142 ~=©Taiwan 1,375; Belgium- 
Luxembourg 119. 

Pigments, mineral: 
Natural, crude__________----~- 2196 141 _. United Kingdom 101; Belgium- 

Luxembourg 40. 
Iron oxides and hydroxides, processed _ 119 605 _— Taiwan 539; United Kingdom 53. 

Precious and semiprecious stones other 
than diamond: 
Natural _____— value, thousands_ _ $4,783 $16,890 $2,649 Japan $7,501; Taiwan $2,617. 
Synthetic ____________-~do____ $376 $60 _. Sweden $29; Spain $13; Italy $12. 
Waste and sweepings ___ _ __do____ $1,396 __ . 

Pyrite, unroasted _________------ 24,149 _- 
Salt and brine _______--____----~- 291,639 288 761 -- Netherlands 185. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured —_———— ~~ 18 36 _— All to United Kingdom. 
Sulfate, manufactured _____.___-_ 92 133 26 Canada99. ~ 

See footnotes at end of table.
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 
| —Continued 

(Metric tons unless otherwise specified) 

: Destinations, 1986 

Commodit 1985 1986 : 
y | United Other (principal) | 

INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _ _____ ™387,118 333,067 _-- _ Italy 99,426; Japan 67,136; 
: France 56,644. . 

Worked ____~~__~_-~_______ 978 2,956 _- United Kingdom 1,355; West 
Germany 795; France 543. 

Dolomite, chiefly refractory-grade _ __ _- 20 _-  Allto Taiwan. 
Gravel and crushed rock _________ 73,590 21 -_- United Kingdom 17; Taiwan 3. 
Limestone other than dimension 

value, thousands_ _ $5 _- 
Quartz and quartzite ____________ 7,186 4,049 -- United Kingdom 3,575; Taiwan 

Sand other than metal-bearing _ __ _ _ 195,592 18,785 __ Belgium-Luxembourg 15,782; 
West Germany 1,988. 

Sulfur: Elemental, all forms_________ 24,149 _- 
Talc, steatite, soapstone, pyrophyllite _ _ _ 303 541 _- West German y 505; Ireland 18; 

weden 18. 
Vermiculite _.._-______________ 2164,287 2190,593 _-— France 21,744; West Germany 

2,658; Italy 7,722. 
Other: 

Crude ________ T118,438 133,988 _— United Kingdom 39,389; France 
21,923; West Germany 16,974. 

. Slag and dross, not metal-bearing ___ 11,848 89,760 _— J apan | 7 857; United Kingdom 

MINERAL FUELS AND RELATED 
MATERIALS 

Carbon black ___..§ ~_/§ -» _-_-_-_______ 6,256 16,789 _— Taiwan 16,760. 
Coal: 

Anthracite and bituminous 
thousand tons__ 244.909 245,486 934 Japan 8,835; Italy 5,451; Spain 

Briquets of anthracite and bituminous 
coal __-___ ~~ 71,194 120,987 _. Italy 120,912. . 

Lignite including briquets ________ 755,954 25 --.  Alltolreland. 
Coke and semicoke ___._-§__________ 261,687 160,622 _- West Germany 77,443; Belgium- 

Luxembourg 60,964. 
Petroleum: 

Crude — thousand 42-gallon barrels_ — 96,416 12,025 -- Canada 9,907; Taiwan 1,935. 
Refinery products: 

Liquefied petroleum gas —do____ 52 32 _-  Alltoltaly. 
Gasoline___________do____ _- 1,249 716 Japan 533. . 
Mineral jelly and wax _ _ _do____ 203 7234 96 West Germany 59; Japan 22. 
Kerosene and jet fuel ___do__ __ 22 388 247 Japan 141. 
Distillate fuel oil ______do____ 123 521 _- Alito Spain. 
Lubricants__________do____ 6 3 (8) West Germany 1; Taiwan 1. 
Residual fuel oil _._.___do____ . 1,173 296 Le Canada 189; Japan 95. 
Bitumen and other residues 

do_ _ __ 47 _- 
Petroleum coke_______do____ (8) 136 _- Italy 116; Belgium-Luxembourg 

*Revised. NA Not available. 
1Table prepared by Virginia A. Woodson. Because official South African trade statistics provide data only on the value 

of total exports of each commodity class (with no data on destinations) and not on quantity of material exported, this table 
has been compiled from a variety of sources including the data issued by the Department of Mineral and Energy Affairs 
and official trade returns of trading partner countries. Data issued by the Government of the Republic of South Africa are 
footnoted; other figures are compiled from a variety of sources with specifics on destination obtained from the import 
statistics of the trading partners. Data presented are exports by the common customs area of Botswana, Lesotho, the 

Republic of South Africa, and Swaziland. Comparable import data for 1986 were not available at the time of publication. 
ata issued by the Government of the Republic of South Africa. 

SExcludes unreported quantity valued at $329,000 imported by Sweden. 
“Unreported quantity valued at $351,000. 
‘Unreported quantity valued at $3,000. 
SExcludes unreported quantity valued at $29,000 imported by Japan. 
7Excludes unreported quantity valued at $61,000 imported by New Zealand. 
8Less than 1/2 unit.
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: Table 3.—Republic of South Africa: Value of domestic sales and exports of major 
mineral commodities | 

| (Thousand U.S. dollars) 
ee ree SE A 

. Domestic sales Exports 
Commodity i 

1985 1986 1987” 1985 1986 1987” 

METALS 

_ Antimony — ~~ ~~~ 7,TA1 NA NA 2,820 NA NA 

Chromite __—~_—-~ 41,199 51,428 68,502 67,085 43,508 65,974 

Copper_—--—--—-~-~ 98,788 109,392 121,905 152,724 138,849 198,717 

Gold ____-_--~~~- (4) Q) (7) 6,978,847 7,618,477 8,628,625 

Iron ore ____-~- 69,814 16,747 99,761 145,708 132,067 131,845 
Lead concentrate — a __ _— 21,731 25,459 37,256 

Manganese __ — __ 25,049 30,051 29,875 111,305 89,504 57,077 
Nickel _____—_- 33,501 20,999 45,383 37,785 29,770 75,351 
Silver ___---~-- 647 1,763 1,428 - 33,588 30,845 _ 85,225 

Tin ~--__~----~ 10,876 6,331 7,560 11,568 7,069 3,779 

Titanium —~_____ 18,133 “14,000 NA 19,470 ©22,000 NA 

Uranium® ______ NA NA NA 200,000 150,000 NA 

Vanadium..__ - ~~ — ©3500 €3,800 NA ©60,000 ©65,000 NA 

Zinc __.____-- 29,859 28,280 46,431 5,442 10,593 5,477 
. Zirconium _ — ——_~— 540 NA — NA: 29,369 €30,000 NA 

INDUSTRIAL 

Asbestos__ ____— 1,715 2,116 3,550 44,973 41,547 49,327 
Cement®_______ 350,000 ~ F275,000 NA 35,000 30,000 NA 

Fin | | int _._____ 4,446 2,294 3,613 1,372 1,069 1,156 
‘Other ______ 4,859 6,447 8,441 | 106 120 48 

Diamond _____- (2) (3) (2) 353,557 465,501 NA 
Feldspar—_—— ——_—— . 1,888 2,440 3,167 _- 75 . 334 

Fluorspar_.-__-~ | 2,062 2,466 4,539 23,734 24,872 26,634 

Granite _______ 1,003 — 1,826 3,588 15,947 20,546 34,502 

Gypsum ___-- ~~ | 3,053 3,167 3,487 8 . 4 _- 

Kyanite-related 
materials: . 

Andalusite ___ 4,398 6,242 6,120 11,411 9,828 13,024 
Sillimanite ___ 17 - 46 6 134 80 170 

Lime products ——_— 56,545 2,283 
| : 101,757 2,499 

Limestone_ _ —— — — 34,345 78 

Magnesite__ ____ 1,002 1,957 2,239 __ | __ 
Mica __ ~~ 213 278 362 303 257 _ 547 

Phosphate rock_ — — 37,714 35,000 NA 16,532 — ©15,000 NA 

Pyrite-sulfur _—_ _ 19,097 26,064 _ NA 89 _— a 

Salt_.________ _ 17,168 18,833 21,158 2,018 2,258 2,217 
Silica, sand ___ __ 10,881 - 12,967 18,169 28 17 23 : 
Slate ___._____ 1,047 1,118 711 2,575 2,928 1,395 
Stone, other —— — — 1,090 1,203 4,964 187 267 48 

Vermiculite__—__ 261 250 _ 282 12,630 15,095 15,367 

Wonderstone _ _ _ — yA 98 222 _— —_ —_ 

Miscellaneous — — — 197,326 90,569 503,712 791,513 1,187,380 | 2,266,838 

MINERAL FUELS . 

Coal: 
Anthracite ——_ 14,394 12,681 16,267 129,455 132,472 88,312 

Bituminous — _ — 861,070 958,388 1,227,270 1,302,949 1,259,245 1,026,410 

Total ___~_ 1,949,762 1,901,098 2,384,960 10,624,324 11,088,687 12,769,258 

errr OS 

€Estimated. Preliminary. "Revised. NA Not available. 
1Value, if any, is included under exports. 

Sources: Republic of South Africa Department of Mineral and Energy Affairs, South Africa’s Mineral Industry 1986; 

Minerals Bureau, Mineral Production and Sales Statistics, 1986 and 1987. 

| COMMODITY REVIEW 

METALS — Government ownership in the company was 

. yet to be decided. Alusaf exported about 

Aluminum.—Alusaf (Pty.) Ltd, the sole 509 of its annual output of about 170,000 
producer of aluminum and 66% owned by tons of aluminum metal. 

the Industrial Development Corp., was § Antimony.—Consolidated = Murchison 
again mentioned for possible privatization Ltd.’s antimony and gold output was ad- 
by the Government. A method to market versely affected by a NUM strike in August 

the shares and the extent of continuing and September, which lasted for 18 days.
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Production losses included 500 tons of anti- cost per ton of ore milled was $46.63, equiva- 7 
mony concentrate and 640 ounces of gold. lent to $274.65 per ounce produced. An 
Gold head grade also declined until Decem- average working profit of $32.17 per ton of 
ber owing to a change in mining areas. ore milled was realized, or $189.49 per | 

| Output from the Monarch East shaft at ounce of gold recovered. © | 
_. yearend had higher gold content, reversing Nearly 150 exploratory drilling rigs were 

the declining trend. Although primarily operational in the Witwatersrand Basin at 
an antimony producer, the company was a cost of about $147 million. Exploration 
exploring for gold in the Murchison green- was concentrated on the Potchefstroom | 
stone belt. a area, where gold-bearing formations were 
-Chromite——Chromite output by South at depths of about 4,000 meters. A borehole 

African Manganese Amcor Ltd.(Samancor), in the Mooi River area intersected the Bird 
was through its 51%-owned Cromore Ltd. Reef at 3,184 meters, and assayed 0.68 
from seven mines. Cromore Ltd. reactivated ounce per ton over a thickness of 83 centi- 
the Jagdlust Mine following a period of care meters. Although grades appear compara- 
and maintenance after its purchase from ble with currently mined ores, western — 
Union Carbide Corp. in 1986. Samancor portions of the Witwatersrand Basin are 
accounted for about 50% of total chromite extensively faulted, resulting in difficult — 
exports. About 65% of total chromite output mining conditions. Rhombus Exploration 

_ by Samancor was for production of high- Co. intersected rock identified as being part 
carbon ferrochromium and intermediate- of the lower Witwatersrand group at 2,200 
charge ferrochromium at its ferroalloy meters depth. The area is 100 kilometers 
plants. - south of the closest gold mine in the basin, . 

The Chroombronne Mine at Kroondal Beatrix Mine, and could substantiate the | 
was owned by Erts Handel (Pty.) Ltd., 50%, theory that the new area is part of the 
and Chromecorp Technology, 50%. Produc- Witwatersrand gold-bearing basin. It repre- 

| tion capacity was to increase to about sents a major new gold mining area with 
250,000 tons per year from 100,000 tons per potentially large reserves. Capital expendi- 
year. The labor force was 250. Output was _ ture by existing and new gold producers was 
slated for a new charge chrome smelter estimated at $1.5 billion. | : 
near Rustenburg. _ | Reclamation of sand and slime accumula- 
Copper.—Lower concentrate grades and tions from the Witwatersrand Goldfields 

underutilized refinery capacity has caused continued, and the total gold resource avail- 
Palabora Mining Co. (PMC) to increase able in these accumulations was estimated 
output by 19% to about 140,250 tons of at 42 million ounces. Sand dumps in the 
cathode per year. The increase was part ofa Central and West Rand areas contained 
$6 million expansion project that included about 0.022 ounce per ton, and slimes dams 
modification of the reverberatory furnace in the East Rand were estimated to contain | 
and increased throughput of concentrates to 0.026 ounce per ton. 
the smelter. PMC expanded ore output by | Sevmin, which took over 14 mining proj- 
decreasing the waste-to-ore ratio of its in-pit ects covering various minerals from Utah © 
mining operation as it proceeded toward International Co. (formerly Utah Mining 

_ termination of open pit mining and commis- Co.) of the United States, commenced re- 
sioning of an in-pit crusher and conveyor opening of the Eersteling gold mine near 
system in mid-1988. Pietersburg, well outside the Witwaters- 

Gold.—The average grade of gold mined rand Basin. Shaft sinking to a total depth of 
was lowered to 0.170 troy ounce per ton 300 meters commenced in early 1987 and 
from 0.181 ounce per ton owing to an 8% _ the first gold output was expected in 1988. 
increase in the price of gold in 1987. Total Output would be 10,000 tons of ore per 
ore milled was 107.6 million tons. month. Reserves were about 2.4 million tons 

Total working revenue of the gold mines, and average recovery grade was estimated 
which were members of the Chamber of at 0.16 ounce of gold per ton. Recovery 
Mines, was $7.77 billion, or $78.81 per tonof would be by the carbon-in-pulp process and 
ore milled, equivalent to $464.26 per ounce total project cost was $10 million. 
of gold recovered. The average production
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Table 4.—Republic of South Africa: Gold production and ore reserves, by producer __ 

. . | : Production : . | | 
| | (troyounces) = " Developed ore 

| Producer | : a SO Thou. . Troy 
ee - - san ounces | | 1984 1985 1986 1987° metric per 

7 . ' tons ton 

AAC Joint Metallurgical Scheme ______ __ 129,066 121,777 - 88,199. 87,842 NA NA | 
Barberton _____________-_----__- 56,521 55,945 ° 58,740 55,331 NA NA 
Blyvooruitzicht_______........____ + 501,881 426,084 ~ 425,617 383,069 1,948 0.463 
Bracken ___________--.-------_. 110,042 122,333 98,703 84,878 1,120 .190 
Buffelsfontein: | a . oo 

Buffelsfontein section.._._.__.._._._._._._ 1,011,519 — 1,280,771 ~—:1,128,888 549,285 ~ 7,897 822 
| Beatrix section _-_____---------- = Le __ + 895,293 3,610 248 

. Consolidated Murchison Ltd__________— 25,302 ©27,000 26,942 — £25,000 NA NA 
Deelkraal _.__________________-_ 234,642 231,082 243,947 264,475 4,754 209 
Doornfontein ___________________- 314,906 306,528 278,464 259,276 6,211... .240° 
Driefontein Consolidated Ltd.: a. - . 

Kast Driefontein______.__________ 1,110,646 = 914,205 = 888,821 ~=—-:1,060,790 = 8,141 519 
West Driefontein-_______________ 1,288,980 1,157,485 1,033,182 —-1,058,257 «7,962 = ATO | 

Durban Deep _____________..._-__ _ 244,784 242,645 239,790 231,389. 4,168 135. 
East Rand Gold and Uranium Co. Ltd. (Ergo) — 207,694 222.965  —-- 280,386 254,601 NA "NA 
East Rand Proprietary Mine._____._..__ 385,017 329,590 296,539 284,241- 11,225 .190 - 
Elandsrand _________________-.-- 343,813 378,430 380,586 351,081 4,457 825 

Free State Geduld __________-_----- 860,009 857,626 — 4 A UA ~ @) 
Freegold: an ot eo 7 Sn 

_ North region ___________--.---- A @) (1,715,719 1,528,879 18,620 364 
South region _______-------~--- () () ~~ 1,707,974 ~—- 1,629,809 + —-25,949 806 | 

Grootvlei _.-_________-____----_ _._ 247,445 220,342 184,884 145,990 1,890 - 218 
| Harmony ____________.-~------- 1,087,310 1,057,147 923,690 894,915 27,226 169 

Hartebeestfontein ________..--_---- 996,778 926,921 993,855 1,015,769 17,597 392 
Kinross _._______..-_____-_---. © 482,748 478,474 397,238 381,211 . 7,280 — .286 

: Kloof___________________.-_-__ 1,048,190 —_—‘1,001,178 927,258 969,344 5,663 694 
Leslie.______________.____.__-_ 148,170 125,507 «112,302 . 105,294 920 _—«.288 | 
Libanon ____________________--- 285,440 282,116 287,157 273,660 5,112 191 
Loraine _____.____//___--______--- 278,271 286,604 280,804. 262,221 11,114 .228 
Marievale_____________--------=- 38,790 36,533 32,344 26,743 430 178 
President Brand _________.-----_~- 726,580 670,869 (on ) () (@). 
President Steyn ________.--------- 783,615 738,752 © ) . () ). () | 
Randfontein.___________.-----_-- 998,781 1,035,606 869,966 . 761,554 18,541 188 
St. Helena_________________-____ 896,848 oo 

| 7 — | 397,441 313,244 285,530 6,390 826 
St. Helena-Beisa __.._.§_-_______-_____ 40,526 . 7 . 
Stilfontein.____._.»__________L______ 346,623 319,215 275,072 231,482 3,215 294 

— Unisel — LLL 291,885 298,891 302,442 241,870 3,650 .260 
Vaal Reefs______._______________ 2,659,969 2,615,686 2,620,327 2,887,700 —- 31,046 401. 
Venterspost______.____._____---- 203,315 188,844 189,782 21,884 7,459 174 
Western Areas _______________---— 567,878 527,657 —=-5 16,790 410,211 6,692 - .170 
Western Deep Levels _._______-----_ 1,158,907 1,204,613 1,196,009 1,102,647 7,190 601 
Western Holdings _._.._._.___-_----- 1,252,472 1,244,062" (2) © Q) Q  @ 
West Rand Consolidated _________---- 140,142, 180,457 =»: 125,163 127,458 4,051 231 | 
Winkelhaak__________________-__ 471,709 445,956. 442,419 383,494 9,450 .280 
Witwatersrand Nigel ___________-__- 25,984 26,171 40,510 ®40,000 NA NA 
Other.____2_________________._ 558,828 687,377 592,146 535,194 § NA NA 

Total or average _______------ 21,860,921 21,565,280 20,518,665 19,227,887 275,473 ‘297 
Neen eee eee eee eee een ree rere ee eee eee ee ee re 

©Estimated. Preliminary. NA Not available. o 
1Free State Geduld and Western Holdings are included with Freegold, north region, commencing in 1986. 
2President Brand and President Steyn are included with Freegold, south region, commencing in 1986. ; 

Sources: Chamber of Mines of South Africa. Quarterly Analysis of Working Results, Oct.-Dec. 1982-87; supplements to 
the Mining Journal (London), 1982-87. Consolidated Murchison Ltd. Annual Reports 1982-85. 

The Springs Dagga and Consolidated AAC’s Western Deep Mine, a major gold 
Modderfontein gold mines, with a 5.5 producer, suffered serious damage at sever- 
kilometer-long common boundary, were al stoping levels during the strike by NUM 
merged in April under the management of owing to uncontrolled rock pressure. Pro- 
Golden Dumps Ltd. The company also duction startup in these stopes was delayed 
acquired the Langlaagte Mine with a re- several months. | 
ported mine life of 30 years, and commenc- A number of new or rejuvenated gold 
ed construction of a 6,000-ton-permonth mines were under way outside the Witwa- 

carbon-in-pulp plant. Reserves were 21 mil- tersrand Basin. AAC and BRL commenced 
lion tons of ore in three horizons and the development of the Barbrook Mine in the 
grade was 0.113 ounce per ton. About 12 to Barberton gold mining area, each having 
14 million tons of potentially minable waste 50% of the operating company, Barbrook 

. dumps existed at the surface. Mines Ltd., at a cost of $47 million. Reserves
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were 14.9 million tons averaging 0.23 ounce coal, which was in short supply. Iscor suc- 
per ton in situ and 0.14 ounce per ton cessfully researched and developed new 
recovered. Output would be 25,000 tons per technology for the utilization of noncoking | 
month with commissioning scheduled for coals in iron ore reduction in place of coke. © 
late 1989 and full production by 1990. Re- Iscor’s Vanderbijlpark steelworks was | 
covery would be by roasting the refractory struck by 6,500 members of Numsa in July a 
ore, cyanidation, and carbon loading of gold over wage rates. Contingency plans to en- 
in the leachate. | sure against disruption in output were put 

Also in the Barberton area, Gencor com- into. effect, and there were no reports of 
menced a full-scale bacterial leach plant production losses. - 
at the Fairview Mine. Thiobacillus ferro- Middleburg Steel and Alloys (Pty.). Ltd. 
oxidans was used to treat 300 tons of con- (MSA) planned to expand its stainless steel 
centrate per month containing refractory production capacity at Krugersdorp as part — 
minerals, converting pyrite and arsenopy- of a $79 million program over the next 2 
rite to sulfuric acid and iron sulfate. Yield years. Production was about 100,000 tons : 
was 3.22 to 4.82 ounces per ton at 95% per year with nearly 50% sold domestically. 
recovery, compared with 90% recovery for MSA’s 3CR12-grade stainless steel gained 

: roasting and acid leaching. Capital expendi- wider acceptance with the development of a 
tures were put at 60% of the $3.2 million compact, portable, compressed air-plasma | 
required for a modern roaster. | cutter. The steel and the cutter were being 

Gencor also commenced opening of the used by the President Steyn Mine for all its 
| Oryx Mine, a major large mine, on the ore cars. 

closed Beisa uranium mine property for Highveld Steel and Vanadium Corp.com- _— 
about $0.74 billion. Gencor owned 55%, and missioned a new 63-megavolt ampere — 
Genbel Investments 10% of the mine; the (MV«A) submerged-arc furnace at its No. 2 a 
remainder was held by African Selection ironmaking plant. The furnace was sup- | 
Trust, a subsidiary of British Petroleum plied and commissioned by Mannesmann 

: Minerals Corp., and AAC. Use of the exist- Demag AG, and was expected to produce - 
| ing shaft system and infrastructure of the 600 tons per day of pig iron. After prere- 

Beisa Mine would save about $49 million. duction of the ore at 1,000° C, the furnace is | | 
| The mine shafts at Beisa Mine, which ex- charged automatically with iron ore and is 

tend to 1,070 meter depth in the main shaft, computer controlled. | 
were to be dewatered and ore production §_ Ferroalloys.—The Meyerton plant of | 
would commence from the Beisa Reef at Metalloys Ltd., 100% controlled by Saman- 

15,000 tons per month starting in July cor, increased production of ferrosilicoman- 
1988. Subvertical shafts would be sunk to ganese by reducing ferromanganese output, 

| 2,400 meters depth to access the Kalkoen- which faced a declining market. Metalloys | 
krans Reef. A phased increase to 100,000 Ltd. dismissed 1,100 workers or about 65% 
tons per month was expected, with a target of its labor force in early August because of 
output of 220,000 tons per month planned in illegal strike action by NUM. The strike 
1994 from the commissioning of a second was in sympathy with other strikes nation- 
shaft system from the surface. Total em- wide. The Meyerton plant had an annual 
ployment would be about 7,000. Ore re- capacity to produce about 500,000 tons of 

| serves were estimated at 52 million tons ferromanganese or 300,000 tons of ferrosili- 
grading 0.29 ounce in situ and 0.25 ounce comanganese, and about 15,000 tons of fer- 
recovered. rosilicon. The impact on output by the 

JCI completed mechanization programs _ strike was not known. 
at its Randfontein and Western Areas Heavy worldwide demand for stainless 
Mines. About 50% and 70%, respectively, of steel resulted in near full capacity utiliza- 
ore output by these mines was now from __ tion for production of ferrochrome at about 
trackless mining. Strikes and work stop- 1 million tons per year. Chromecorp Tech- 
pages occurred at the mines during imple- nology was building a 120,000-ton-per-year, 

. mentation of the programs as a number of $26 million ferrochrome smelter near Rus- 
workers were retrenched. tenburg. Two 30-MVeA ampere submerged- 

Iron and Steel.—The Iron and Steel Corp. arc furnaces would be used. Chromite for 
of South Africa Ltd. (Iscor), expected its new the smelter was to come from the Chroom- 
direct-reduction plant near Pretoria to bronne Mine 18 kilometers distant. 
come on-stream in early 1988, using steam MSA continued to expand its ferrochrome 
coal from the Transvaal instead of coking nd stainless steel plants. Its plasma arc
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furnace at Krugersdorp was to be upgraded import savings were estimated at about $5 7 
from 16 MVeA to 40 MVseA, allowing pro- million, with the potential for export of 
duction of an additional 30,000 tons to excess product. 

- 45,000 tons per year of ferrochrome from Manganese.—The Manganese Metal Co. , 
chromite fines. (Pty.) Ltd. (MMC) operated two manganese 

Ferrometals (Pty.) Ltd., also 100% con- metal plants at Krugersdorp and N. elspruit 
trolled by Samancor, operated at full capac- with a total capacity of 40,000 tons per year 
ity, employing 1,000 workers on three 8- using a hydrometallurgical process. Pow- 
hour shifts, 7 days per week, owing to dered manganese ore was reduced in a 
strong demand for ferrochromium in the rotary kiln and leached in recycled acid. 
first quarter of 1987. Its new intermediate- Following solution clarification and precipi- 

| charge ferrochrome converter operated at tation of deleterious metals, electrolysis 
its full rated capacity of 50,000 tons per produced high-purity manganese metal. Af- 
year. Due to the high cost of electricity at ter 20 hours of deposition, cathodes were 
30% of plant costs, Ferrometals was investi- stripped of manganese metal by hand using 
gating the use of a Krupp direct-reduction a rubber mallet. Degassing of the flakes 
process. Options were refitting of its No.2 occurred in a rotary kiln, and the final 
or No. 3 furnaces at a cost of about $6 product was sized and packed in 500-kilo- 
million or building a new unit costing about gram drums. 
$22 million. Ferrometals held 49% of Tu- | Samancor’s manganese mines in north- 
batse Ferrochrome (Pty.) Ltd., which also ern Cape Province operated well below 
produced charge chrome. Nearly all charge _ their capacity of 4.5 million tons per year in 
chrome output by Ferrometals, Crometals the first quarter of 1987 owing to reduced 
(Pty.) Ltd., and Tubatse was exported. Fer- demand for lumpy ore. The opencast Ma- 
rometals also produced 75% ferrosilicon at matwan Mine operated at 50% capacity, | , 
its Witbank plant and 15% ferrosilicon at producing about 65,000 tons per week of 
its Meyerton plant. Both products were sold 37% to 38% manganese ore in both fine and 
domestically and overseas. Its 15% ferrosil- lumpy form. Overburden was 45 meters and | 
icon was used as heavy medium in the the stripping ratio was 2:1. Proved reserves 

| recovery of diamonds, iron ore, and urani-_ were 5.6 billion tons and probable reserves 
um. : were 13.6 billion tons. About 500,000 tons 

. Samancor had a 10-year contract to mar- per year was exported and the remainder 
ket ferrochromium produced at the Bat- was shipped to Samancor’s Metalloys Ltd.’s 
Ihako plant in Bophuthatswana. Output plant at Meyerton for blending with Wes- 
was 60 tons per day from a single 12.5- sels Mine ore in the ratio of 70:30 for the : 
MVeA submerged-arc furnace, and was production of ferromanganese. Work on a 
shipped to Samancor’s Ferrometals plant at $30 million sinter plant continued and was 
Witbank for crushing and sizing prior to planned for completion in 1988. Sinter- 
export to Taiwan via the ports of Richards ed ore will replace lumpy ore at the Meyer- 
Bay or Durban. Feed material of about ton plant, thereby reducing electricity and 
4,000 tons per month of chromite was from carbon reductant needs, as well as transport 
Samancor’s wholly owned subsidiary mileage. A heavy-medium separation plant 
Batlhako Mining Ltd., which operated the costing $2.5 million was also planned to 
Ruighoek Mine, also in Bophuthatswana. improve shipment grades. Current railroad 
Metallurgical coke was from the Hlobane transport charges to Port Elizabeth from 
Colliery in Natal, supplemented by low northern Cape Province were $15 per ton of 
phosphorus coal. The total labor force was ore. 
103 people. The underground Wessels Mine was ac- 
Magnesium.—All magnesium require- cessed via a vertical shaft and two incline 

ments were met through imports and shafts to a depth of 370 meters. Mining was 
amounted to 1,089 tons for 1986, the latest by room-and-pillar method using trackless 
year available. Work commenced onadem- equipment, and production capacity was 1.2 
onstration plant to produce magnesium million tons per year. Scoop loaders dis- 
from domestic ore using transferred arc charged blasted ore into 30-ton haulers, 
technology. A 100-kilowatt furnace would which transported the ore to four under- 
have a daily throughput of about 500 kilo- ground primary crushers. Conveyers with a 
grams of raw material to yield 50 kilograms capacity of 700 tons per hour moved pri- 
of metal. Satisfactory results were obtained mary crushed ore to underground second- 
from a pilot plant in August 1985. Total ary crushers and finally to underground



776 --. .. ‘MINERALS YEARBOOK, 1987 - is” | 

a storage silos. Ore from the Wessels Mine end 1988, primarily from the UG2 ore 

graded up to 60% manganese owing to horizon, and output of about 160,000 tons of 

hydrothermal alteration from structural de- ore per month and 300,000 ounces of PGM | 

formation, and mine life was estimated at per year. PGM composition was expected to 

70 years. A pilot plant to sort specific grades be 50% platinum, 25% palladium, 9% to 

of ore using X-ray fluorescence was operat- 10% rhodium, and about 15% minor PGM. 

“ing at the rate of 30 tons per hour. Output Reserves were 125 million tons grading 0.19 - 

‘of 200 tons per hour was required for a ounce per ton. Mine and plant costs were 
commercial operation. | . Oo estimated at $100 million. , 
- The Hotazel Mine neared the end of its | Northam Platinum Ltd. continued devel- 
reserves and output was about 7,000.tons opment of its major new underground PGM | 

per month grading more than 50% manga- mine in the western limb of the Bushveld | 

“nese, | | Be Complex, sinking its No. 1 and No. 2 shafts 
Platinum-Group Metals (PGM).—Rhom- to 262 meters and 517 meters below collar, 

bus Mining and Exploration Co. Ltd, which respectively, = 8  — | Os oo 
holds leases in the Bushveld Igneous Com- BRL formed Barplats Investments Ltd.-to 
plex, location of the country’s principal hold the joint platinum interests in Rho- 

reserves, was listed on the Johannesburg dium Reefs and Vansa. Barplats will own | 

Stock Exchange for the first time. Capital the entire share capital of Rhodium Reefs, 
obtained through both private and public which was developing a platinum deposit | 
listing of company shares was to be used below the vanadium-magnetite deposit of 
primarily for its PGM prospect in‘northern Vansa at Kennedy’s Vale near Steelpoort. 
Transvaal. The company was in litigation Silicon.—The sole production of silicon 
with the Government over Messina Ltd.’s metal in Africa was by Silicon Smelters Ltd. | 
acquisition of the same prospect for develop- High-quality quartz was mined at Pie- | 

ment. — | : OC tersburg in the northern Transvaal and 
| Total revenue for Rustenburg Platinum converted to silicon metal at nearby Silicon | 

Holdings (RPH) was $1.08 billion in the year Smelters Ltd. The smelter operated at full 
ended June 30, 1987. RPH concluded an _ capacity, and nearly all output was export- 
agreement with the Lebowa Development ed for use in the manufacture of aluminum | 

Corp. (LDC) to: exploit PGM resources lo- and silicone. | 
cated in Lebowa, site of a portion of the Titanium.—Rhombus Mining neared 
northeastern limb of the Bushveld Com- completion of assessment of titanium sand 
plex. LDC obtained 7.5% of the share capi- deposits about 20 kilometers north of the 
tal of Atok Mine, which was to be listed on mouth of the Kei River in the Transkei 

the Johannesburg Stock Exchange as Lebo- region. Planned annual production capacity 
wa Platinum Mines (LPM). Output would be was 300,000 tons of ilmenite, 25,000 tons of 
50,000 tons of ore per month from the _ rutile, and 30,000 tons of zircon. Reserves 
Merensky Reef and 10,000 tons per month were estimated at 250 million tons contain- 
from the UG2 chromitite horizon. LPM also ing 6% heavy minerals, of which 5.2% was 
had an option to exploit the Maandagshoek _ ilmenite, 0.4% rutile, and 0.5% zircon. Sev- 
deposit, commencing at 50,000 tons of ore min announced that it may commence pro- 
per month. Expansion to 100,000 tons per duction of ilmenite, rutile, and zircon in the 

month within 5 years would allow LPM Mtunzini area, Natal Province. A decision 
access to additional reserves. Successful de- to proceed with a small-scale operation was 
velopment of these deposits would result in to be made in March 1988. 
recovery of about 300,000 troy ounces of Vanadium.—Total exports of vanadium 
PGM per year, and allow RPH access tothe were reported at $94.6 million. The first 
Plat Reef in Lebowa for development of stage of the $25 million vanadium project at 
additional PGM resources. Kennedy’s Vale for Vansa Vanadium Ltd., 

Matthey Rustenburg Refinery Ltd. relo- consisting of massive foundations for a rota- 
cated its refinery to Bophuthatswana from _ ry kiln, plant, workshop, and storage build- 
Wadeville. , ings valued at $1.5 million was completed. 

Golden Dumps Ltd. continued work on Initial mine output was planned for early 
the Lefkochrysos Mine near Brits through 1988. 
Lefkochrysos Platinum Ltd., following JCI’s Zinc.—The Pering Mine of Shell South 
loss of mineral rights to the deposit owing to Africa Ltd. reached its target production : 
its nondevelopment of the site. Revised rate of 1.1 million tons of ore milled per 
development plans included startup at year- year, yielding 60,500 tons of zinc concen-
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trate grading 55% zinc, and 9,000 tons of ly; however, about 1,000 tons of premium- 

lead concentrate grading 65% to 68% lead. grade material and 4,000 tons of standard- 
Reserves were estimated at 18.4 million grade material were consumed locally. | 
tons grading 3.60% zinc and 0.64% lead. : 
Demonstrated reserves were 23.4 million — _ INDUSTRIAL MINERALS 

tons averaging 1.18% zinc and 0.28% lead. Cement.—Production continued to be 
‘The deposit was mined as an open pit, and well below capacity owing to low demand 
Several grades of rock were mined and domestically and the high cost of transport 

Sockpiied (or Pn oat Proce ted 4 for export shipments. Sinter production ca- 
overy rates ol m were expected tO pacity was 11.16 million tons and cement 

be 92% for zinc and 86% for lead. All lead production capacity was 12.02 million tons. 

concentrate sales were under contract fora ~ piamond.—Total marine diamond out- 
3-year period to the Tsumeb smelter in put, including that from offshore Possession 

| Namibia, a rail journey of 1,600 kilometers. Island, was 66,875.4 carats, compared with 
Prices for zinc were based on European 45,9643 carats in 1986 and 54,618.1 carats 
producer prices and for lead on the Lon- jy, 1985. Mining early in the year was _ 
don Metal Exchange. The labor force was adversely affected by an abnormally virile 

215 people with a monthly wage cost of plankton population that obscured visibili- 
$157,200. Electric power costs were about ty. Marine West Corp. (Mervest), which 

$100,000 per month; mining costs were operated out of Port Nolloth to its offshore _ 
_ about $6.19 per ton, and transport costs diamond-mining areas, had a total of 13 

about $1.08 per ton. . vessels in its exploitation program. Gravel 
Zirconium.—Palabora Mining Co. Ltd. pumped aboard were bagged for processing 

produced 7,124 tons of baddeleyite in 1987 ashore. As the company’s properties were > 
| compared with 11,522 tons in 1986 owing to no longer concessions with a 5% royalty 

unplanned maintenance. Low-grade feed- due, but actual mining areas, Marine West 
stocks from the commissioning of a new had to pay 25% of profits to the government 

copper cleanup unit also adversely affected before payment of the company tax, which 
output. The unit was a copper flotation was 58%. Approximately 70% of earnings 

_ column designed to remove additional cop- was paid to the Government. 7 
per contamination from crude zircon con- An additional 13 marine diamond conces- | 
centrates; it resulted in the recovery of 180 | sions were allocated off the west coast of the 
tons of copper sulfide. Output of zirconium Republic of South Africa, and 14 companies . 
oxide for coloring in ceramics was 785 or individuals continued to work conces- 
tons, compared with 851 tons in 1986. The sions that were issued in 1983 and 1984. 
acid-zirconium-sulfate-tetrahydrate (AZST) Five shore-based concerns were also work- 
plant produced 1,530 tons of product. Badde- ing marine areas. — | 

| leyite and AZST were not used domestical- | 

Table 5.—Republic of South Africa: Marketed diamond output, by Province 

1985 1986 1987> 

Province Output Price Output Price Output Price 

(carats) chrat (carats) carat (carats) cprat 

Mine diamond: 
Transvaal__________________-.... 2,700,601 $22.45 2,884,880 $24.07 2,491,288 NA 
Cape Province ______.__-__--------. 6,147,626 30.27 6,077,429 34.84 5.172524 NA 
Orange Free State _._______________ 68,143 64.78 31,929 94.67 22,204 NA 

Total or average ______..____---- 8,916,369 28.34 8,993,788 31.60 _—_7,686,011 NA 

Alluvial diamond: CO 

Transvaal___ = = ee 52,617 161.78 47,422 178.71 36,411 NA 
Cape Province __.._____..--------. 1,282,406 9468 1,186,042 122.04 1,827,441 NA 

Orange Free State----~-------------___ 1,079 359.50 2,180 500.15 992 NA 
Total or average _.______________ 1,286,102 97.85 11,235,598 124.87 1,364,844 NA 

Grand total ______________.---- 10,202,471 36.75 10,229,881 42.87 9,050,855 NA 

PPreliminary. NA Not available. 
1Data do not add to total shown because of independent rounding. 

Sources: Minerals Bureau, Mineral Production and Sales Statistics, 1985, 1986, and 1987. R1=$0.4564 for 1985, 
R1=$0.4408 for 1986, and R1=$0.4856 for 1987.
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The Department of Mineral and Energy paddle mixer. The resulting. magnesium 
Affairs announced commercial startup of sulfate, carrying only traces of acid, was 
an alluvial diamond mine near Lichtenburg transferred by conveyor to a storage area 

in western Transvaal. Development would for a curing period of 3 days. Neutralization 
be by Shenandoah (Pty.). Throughput to and water absorption resulted in gypsum : 

rotary pans would be 900 tons per day at crystals for use in cement manufacture. _ 

full production. Infrastructure and mine § Phosphate Rock.—Yellow phosphorus 
development: have been under way for 2 and phosphoric acid were produced at Sa- 
years. | | mancor’s Meyerton plant. All phosphoric : 

Frigate Mining Co. commenced strip min- acid production was sold locally; about 60% | 
ing at the Klipdam Mine near Kimberley. of yellow phosphorus production was ex- _ 

, Output was not reported but reserves were ported. — 
expected to last 5 years. The company also _ Serpentine.—Production by Samancor 
had interests in coal and gold. | from the Honingklip deposit near Kru- 
Dolomite.—Output was by Lyttelton Do- gersdorp in the Transvaal ceased owing to a 

- Jomite Ltd., a subsidiary of Samancor, at its change in production process by ferroalloy 
| Verwoerdburg deposit in the Transvaal. producers, the main consumers. Rehabili- 

Near full capacity was reached with sales of tation of the mining area was under way. - | 
stone products to the metallurgical and Silica.—Quartz was mined near Delmas 
construction industries, and powder for in the Transvaal by Delmas Silica Co. (Pty.) 
rockdust to the coal-mining sector. A dolo- Ltd., a subsidiary of Samancor, for use in 
mite deposit was acquired at Irene, south the ferroalloy, building, and refractory in- 
of Verwoerdburg, and remained to be ex- dustries. | ) 
ploited. _ Soda Ash.—All consumption was from 

| Fertilizer Materials.—Langfos and lang- imports, mainly from the United States, as 
! fos mixtures were produced at Langebaan there was no domestic mining of soda ash. 

in western Cape Province. Expenditures by Research on development of the Sua Pan 

| Samancor totaled $750,000 for the construc- deposit in Botswana was completed with the 
tion of a mixing plant at Driemanskap assistance of local companies, and construc- 
in the Transvaal to produce langfos mix- tion of a synthetic soda ash plant in south- 
tures. - ern Cape Province was also considered, but 

Granite.—Kudu. Granite Co., near Rus- ™° decision on commencing either project 

tenburg, expanded marketing of black and WS made by yearend. — 
| grey granite mined from the eastern and | Sulfur.—Daily capacity was 70 tons for 

! western limbs, respectively, of the Bushveld Mobil Refining Co. of Southern Africa's | 
: Complex. Shipments were via Durban to plant at Durban, 90 tons for N ational Petro- 

ports in Europe and Asia, and were valued leum Refiners of South Africa's plant at 
at $1.5 million. : } Sasolburg, and 106 tons for Shell and Brit- 
Keeley Granite Co. was expanding output ish Petroleum South Africa petroleum re- 

of black granite to more than 50,000 tons fieries plant at Durban. 
per year. About 20 quarries were worked for 
the premium quality black granite in the | MINERAL FUELS | 

Belfast area in the eastern Transvaal. The = At yearend 1986, the latest year for which 
company signed a $12 million, 12-month- comprehensive data were available, the 
delivery contract for the supply of 60,000 country had a total power station capacity 
tons of various granite types for shipment of 26,682 megawatts. Twenty stations were 
to Europe. Red granite from two quarries coal-fired with a total capacity of 22,912 
near Potgietersrus was shipped to the Far megawatts, two were hydroelectric with 540 
East. About 90% of the company’s total megawatts capacity, three were gas turbine 
annual output of nearly 200,000 tons was_ or diesel with 390 megawatts capacity, one 
exported to about 20 countries. was nuclear with 1,840 megawatts capacity, 
Gypsum.—Pretoria Portland Cement and one was pumped-storage with 1,000 

Ltd.’s (PPC) synthetic gypsum plant at its megawatts. The Electricity Supply Commis- 
Jupiter cement works used sulfuric acid sion (Escom) had five coal-fired stations on 
derived from Zinc Corp. of South Africa order with a total installed power rating of 
Ltd.’s operation and locally produced lime- 16,347 megawatts, and a pumped-storage 
stone supplied from PPC’s slurry plant near station was planned with 400 megawatts 
Mafikeng. The limestone was fine ground installed capacity. Coal consumption in do- 
and dissolved in 70% sulfuric acid in a mestic powerplants was 58.9 million tons in
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1986, at an average cost of $6.55 per ton. Of 16-ton-capacity clamps to act as brakes for 
total sales of electricity of 117,353 gigawatt- safety. The cage had the capacity to move 
hours, 27.1% was for mining, 33.4% was for 300 people at up to 3 meters per second in 
industry and commerce, and 3.8% was for the mine’s 320 meter deep shaft. It would 
traction. Total electricity sales to the min- also be used for drive-on, drive-off equip- 
ing sector were up 3.3% to 31,860 million ment such as continuous miners, engines, | 

kilowatt-hours, of which 71% was for gold _ shuttle cars and load-haul-dump vehicles. 
and uranium mining, 11% for platinum Petroleum.—In February, the Govern- 

mining, 6% for coal mining, 4% for copper ment approved a $2.7 billion Mossel Bay 
mining, and 2% for diamond production. gas-development project. Located about 85 
Total sales to industry were down slightly kilometers offshore of Mossel Bay in 100 
to 30,959 million kilowatt-hours, of which meters of water and 3,000 meters below the 
48% was for iron, steel, and base metals; ocean floor, the F-A area was to be serviced 
23% was for chemicals; and 5% was for by a single collection-and-conversion plat- 
building, cement, and quarrying. A small form. The area had 18 wells drilled within a 
quantity of electricity was purchased from 4.2-kilometer radius. About $150 million 

: outside the Republic of South Africa, and was budgeted for engineering and planning 

about 4,000 gigawatt-hours was sold to work in 1987-88, which included plans for 
neighboring countries. gas and condensate distillation and separa- 
Coal.—A process that utilized waste coal tion into dry gas and liquid condensate 

in a fluidized bed was successfully devel- for transport via separate pipelines to an 

oped by the National Institute for Coal onshore synthetic-fuels plant. Reserves 
Research and was being made available to were estimated to last 17 to 19 years, at 
industry. About 44 million tons of waste which time a separate production platform | 
coal was produced annually from normal would be erected on the E-M area with 
coal-mining operations. pipelines linking the original separation 

The likelihood of exploitation of coking plant. | 
coal reserves in the protected Kruger Na- Energy Resources and Mining Corp., a 
tional Park were decreased as Iscor suc- subsidiary of Johannesburg Mining and Fi- 
cessfully utilized noncoking coal to reduce nance Corp., commenced drilling three 

iron ore, and was building a direct-reduc- wells in the vicinity of Kinkelbos near Port 
tion plant for this purpose. Coal producers flizabeth. Southern Oil Exploration Corp. Ss 
exporting through Richards Bay experi- Pty.) Ltd. (Soekor) discovered a small quan- . 
enced increased rail-shipment costs from tity of oil in the area known as Algoa Basin 

the South African Transport Services of in 1972, and later seismic work by Israeli : 
20% to 22% at yearend. Rail tariffs were consultants confirmed the existence of four | 
increased about 66% overall in 1987, to oil traps. Depth of the traps was estimated 
$11.60 per ton compared with $6.87 per ton at 2,900 meters, and recoverable reserves 
in 1986 for coal from Witbank. The price were about 100 million barrels. 

increases to current coal shippers was re- Soekor’s offshore drilling rig, Omega, 
portedly made to more rapidly recover the completed refitting and was towed to a new 
cost of having expanded port facilities at xploration site south of Algoa Bay. Two 
Richards Bay to 44 million tons per year ther rigs were operational, one west of 
during phases 1 thru 3. Phase 4, which Hondeklip Bay and the other west of the 

_ would allow expansion to 65 million tons of j,oyth of the Orange River. 

coal exports per year, had been delayed. Uranium.—Total uranium ore processing 
The export price per ton of coal for March capacity was 8,300 tons per year of contain- 
1987, the last available data, was $30.27 44 1,0,. An additional 2,000 tons per year 
compared with estimated production, ship- oF yranium capacity was closed owing to low 
ping, and handling costs of $21.38. world prices. Capacity to refine uranium to 
_Gencor expected to increase coal produc- yranium hexafloride was 700 tons of con- 

tion through its Trans-Natal Coal Corp. in ;,:neq uranium per year. 
order to meet the needs of its expanding oil- 

from-torbanite project in the eastern Trans- 1Physical scientist, Division of International Minerals. 
vaal. 2Where necessary, values have been converted from 

_ BRL’s new Majuba colliery commenced Som seria ane RT Usso aod for oar 
installation of a 64-ton cage having four
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Table 6.—Republic of South Africa: Production of U;0:, by producer 

. Company or mine 1983 1984 1985 1986” 1987” . 

AAC Joint Metallurgical Scheme? __________ 718,928 596,787 602,104 — 529,811 462,786 
Blyvooruitzicht. _____.---_--.------__- 289,156 233,092 -- _— -- 
Buffelsfontein _______-__~_-___-.-____ 611,000 613,500 713,500 597,000 446,900 
East Rand Gold and Uranium Co. Ltd. (Ergo)_ _ _ — 229,885 216,131 ~ 150,997 155,780 116,516 
Harmony _.____---~-~--~---~-~-~--~----__ 623,600 - 496,680 426,300 330,243 178,100 
Hartebeestfontein ________-___-.-__-__- 441,446 436,283 428,367 465,059 415,324 
Palabora copper _____~___~~-__---_ -_- 218,635 159,769 217,828 185,443 176,000 
Randfontein _______~_______-______- 491,067 592,776 609,332 600,498 - 461,992 
St. Helena-Beisa _____________._______ 454,792 353,294 __ __ _- 
Vaal Reefs ____-____~-__-~~_____--_—- 1,877,421 1,962,977 1,881,828 1,930,044 1,676,817 
West Driefontein. _______.-~_-_________- 174,566 159,638 86,705 81,435 72,971 
Western Areas. —______~________ iL __ 282,465 305,403. 311,836 265,211 205,112 
Western Deep Levels ______§__ ~~~ ______ 178,841 145,632 54,086 __ __ 
Miscellaneous _~-_-_-___.._~________ = 541,190 489,646 268,421 | 319,745 522,512 

_Total_____ ~oo 7,127,992 6,761,608 5,751,254 5,460,269 4,735,030 

PPreliminary. an | | : 
- 1Includes recovery of UsOg from concentrates and tailings produced by the Free State Geduld, Free State Saaiplaas, 

President Brand, President Steyn, Welkom, and Western Holdings Mines, all subsidiaries of Anglo American Corp. Ltd. 
in the Orange Free State Province. 

Sources: Chamber of Mines of South Africa. Quarterly Analysis of Working Results, Oct.-Dec. 1983-87; Department of 
_ Mineral and Energy Affairs, Annual Reports 1983-86; East Rand Gold and Uranium Co. Ltd., Annual and Quarterly 

reports, 1983-87; Minerals Bureau, Mineral Production and Sales Statistics, 1985, 1986, and 1987; Palabora Mining Co. _ 
Ltd., Annual Reports 1983-87. | .
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Spain was the world’s largest producer of er of mined zinc, second largest producer of | 
slate in 1987. In addition, the country wasa mined tin, third largest producer of mined | 
leading world producer of feldspar, fluor- lead, and eighth largest producer of mined 
spar, kyanite, magnesite, natural sodium copper and cadmium. Moreover, Spain con- 
sulfate, and potash. Among the European tinued as the EEC’s sole producer of mercu- 

_Economic Community (EEC) members, ry, natural sodium sulfate, and tantalite. 
Spain was the organization’s largest produc- | | 

| PRODUCTION | | 

The mineral industry in Spain operated and refined copper; Sociedad Minera y 
in numerous regions throughout the coun- Metallargica de Pefarroya de Espafia 
try. The Government maintained a majori- (Pefiarroya), which produced lead ore and 
ty position in many of the mining enter- primary lead; Minas de Almadén y Arra- , 
prises. Among the prominent companies yanes S.A. (MAYASA), which produced 
were Empresa Nacional del Aluminio S.A.,_ mercury; Empresa Nacional Siderargica 
which produced aluminum; Empresa Na- S.A. (ENSIDESA) and Altos Hornos de 
cional Hulleras del Norte S.A., which pro- Vizcaya S.A. (AHV), which produced steel; 
duced bituminous coal; Rio Tinto Minera and Asturiana de Zinc S.A., which produced 
S.A. (RTM), which produced copper ore zinc ore and primary zinc. 

| 781
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Table 1.—Spain: Production of mineral commodities’ - 
(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986” 1987° 

METALS ; 

Aluminum: , 
Bauxite ________~-~-~~-~~__----____ © 5,208 7 278 2,427 7,000 3,200 
Alumina__-_____-~-~-~-~~~~---~---~- 737,000 741,569 ~ 724,700 © ©725,000 768,000 
Metal: 

Primary __~__-~—~__--~~--~~_-___- 357,614 380,830 370,118 €354,400 341,000 . 
Secondary __. ~~ _-______~____ 36,000 40,600 38,000 35,000 48,200 

Antimony, mine output, Sb content _________ 489 583 248 £200 200 
Cadmium metal __ ~~ _~§_~§ $2 _~§ ~~ Le 278 290 268 247 300 
Copper: 

Mine output, Cu content ______________ 49,964 63,105 55,486 51,084 15,000 

Metal: . 
Blister: 

Primary_____§_~_~__~ 100,000 97,000 88,000 “90,000 90,000 
Secondary _________________ 18,000 30,000 40,000 “40,000 48,000 

Total___-____________--- 118,000 127,000 128,000 ©130,000 138,000 

Refined: . 
Primary________..---_-_----- 137,600 117,400 101,700 ©113,200 - 98,800 

- Secondary ___________.___-. ..___ 21,000 39,000 50,000 45,000 52,000 

 Total..-_-_-_--__-------_- 158,600 156,400 151,700 ©158,200 150,800 
Gold, mine output, Au content ___ troy ounces__ 162,296 123,330 185,524 167,184 148,000 

_ Tron and steel: 
Iron ore and concentrate (including byprod- 

uct concentrate): 
Gross weight _____— . thousand tons__ 7,449 7,961 6,463 6,054 6,100 
Iron content_________...._-do____ 3,512 3,558 2,926 2,761 2,800 

Metal: 
Pigiron ~~. _~§$_-§___________do____ 5,398 5,338 5,477 4,803 4,800 
Ferroalloys, electric-furnace ___ _do___— 253 291 300 €300 300 

Steel: . 
Crude _______________do____ 12,731 13,484 14,235 11,977 11,900 
Castings and forgings_ _ _ _ _ _do____ 156 156 138 “150 140 

Total. _-___________do____ 12,887 13,640 14,373 12,127 13,040 
Semimanufactures_________—do___ _ 10,787 10,703 11,050 “11,000 11,000 

Lead: a 
Mine output, Pb content ______________ 82,453 96,638 85,636 82,057 84,400 

etal: 
Primary ___ 2 ~~~ ~~~ 107,800 110,088 112,800 88,000 77,000 
Secondary _________~_~~------- 36,000 49,912 43,300 42,000 40,000 

Mercury: 
Mine output, Hg content __ 76-pound flasks_ — 43,250 . 22,680 25,333 79,987 40,000 
Metal ____________________do____ 41,075 44,090 45,042 42,653 43,000 

Silver, mine output, Ag content 
thousand troy ounces__ 1,496 4,999 9,482 9,298 5,710 

Tantalum minerals (tin byproduct): 
Gross weight ___________-_ — kilograms__ 47,000 31,950 18,300 12,500 10,000 
Tantalum content _____________do____ 15,066 9,739 4,496 3,071 2,500 

Tin: 
Mine output, Sn content ______________ 444 438 637 296 400 
Metal, primary — ~ oe 3,700 4,400 3,900 3,500 3,600 

Titanium dioxide ___§_§__§__/§____________ 35,000 34,000 38,000 35,000 36,000 
Tungsten, mine output, W content __________ 517 565 458 495 350 
Uranium, mine output, U3Og content ________ 283 366 308 376 300 

inc: 
Mine output, Zn content _.__________ 167,715 230,378 234,695 233,307 235,000 
Metal, primary and secondary. __________ 189,900 207,400 213,300 213,600 208,800 

INDUSTRIAL MINERALS 

Barite ___§ ~~~ 52,410 68,919 67,512 49,678 67,000 
Bromine® _____________~______ 330 300 350 280 300 
Cement, hydraulic, other than natural 
cl thousand tons__ 30,632 25,435 24,197 24,201 23,400 

ays: 
Attapuigite__§ $9 _-§_-§_-§__§__ Le 44,654 43,907 59,697 67,820 70,000 
Bentonite ____/____~________ 82,530 72,582 90,239 114,972 100,000 
Kaolin, marketable: 

Crude________ 63,480 56,640 96,533 259,572 200,000 
Washed_____§_§_- $5 191,632 262,633 317,186 314,094 300,000 

Refractory, not further described ___ _______ 453,952 516,166 449,226 549,457 550,000 
Other _____________~ thousand tons__ 10,262 9,006 9,598 9,244 10,000 

Diatomite andtripoli _..___$____________ 55,638 73,013 96,251 128,050 100,000 
Feldspar______________ ~_- ~~ ~____ 116,137 136,943 136,190 135,526 137,000 

See footnotes atend oftable. _
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Table 1.—Spain: Production of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

A 
Commodity 1983 1984 1985 1986? 1987° 

INDUSTRIAL MINERALS —Continued 

Fluorspar: 
Gross weight: 

Acid-grade___— __ $$ _____~_-_-__-__~- 190,749 253,221 266,774 257,108 260,000 
Metallurgical-grade ___....._____~- 41,585 42,445 38,835 25,352 25,000 

Total _._-__~ -___-__________ 232,334 295,666 305,609 282,460 285,000 

CaF 2 content: 
Acid-grade___§_§_ ~~. ~~~ -_~~--__ 190,749 246,121 258,561 | 250,374 250,000 
Metallurgical-grade ___._.__________ 41,585 - 33,710 31,140 22,404 25,000 

Total _-_-_-____ ~~ Lee 232,334 279,831 289,701 272,778 275,000 
Gypsum and anhydrite, crude__ thousand tons_ _ 5,620 5,365 5,525 5,562 5,500 
Kyanite and related materials __________~~- 4,486 3,000 2,800 3,304 3,000 
Lime, hydrated and quicklime® _ thousand tons__ 1,000 21,088 1,100 1,200 1,200 
Magnesite: 

Calcined______§___~__~_____ ee 173,876 169,191 173,927 177,681 180,000 
Crude ____________~_~___ ~~ 597,137 691,542 692,196 £700,000 -710,000 

Mica _____~§_________~______ ee 1,300 990 727 ' 325 250 
Nitrogen: N content of ammonia 

thousand tons__ 506 670 600 “600 650 
Pigments, mineral: 

Ocher _________~_~___~____------ 9,879 10,316 10,293. 7,697 8,000 
Red iron oxide®____§ _-§_._-_______~____-_ ~ 20,000 - 20,000 21,000 20,000 - 20,000 

Potash salts, KeO equivalent ___._____--~- 656,726 677,201 658,868 . 794,586 750,000 
Pumice _________~_~_______~- 1,002,301 829,827 — 849,440 968,116 950,000 
Pyrite including cuprous, gross weight ' ' 
Sal thousand tons__ 2,306 2,329 2,676 2,614 2,700 

alt: 
Rock including byproduct from potash works 

do____ 2,008 2,156 2,160 2,101 2,100 
Marine and other ___________—do___~- 1,149 1,233 1,079 1,006 1,000 

Sand and gravel: Silica sand? _________do___- 2,100 . 2,267 2,467 2,403 2,400 
Sepiolite_____________-------~~----+- 345,932 237,570 341,193 455,194 400,000 
Sodium compounds, n.e.s.: 

Carbonate, manufactured®__ thousand tons__ 500 550 550 525 550 
Sulfate: 

Natural: 
Glauberite, Na2SO. content. _ _____ 130,566. 214,198 243,745 - 288,714 290,000 
Thenardite, NazgSO. content ______ 132,513 152,829 237,502 162,197 _ 160,000 

Manufactured® _-_____.__________ 170,000 170,000 150,000 150,000 160,000 
Stone: 

Calcareous: 
Chalk_____.___-—- thousand tons__ 377 362 412 427 430 
Dolomite_____________—_do___- 2,020 2,112 2,196 2,192 2,200 oo 
Limestone ____________——-—do___- 84,080 77,468 74,173 77,050 78,000 
Marble ________________-do___~- 685 623 798 955 1,000 
Marl _______________._~do____ 6,346 5,772 5,043 5,326 5,400 

Basalt _-________________-_.do___- 1,064 1,992 3,956 3,476 3,500 
Granite ___________________do___- 7,527 7,853 9,127 10,843 10,800 
Ofite__________________-_-do___- 1,044 1,212 1,225 1,050 1,000 
Phonolite ______________-__-do__- 449 472 559 593 600 
Porphyry ___________._---~-do___-~- 461 A475 795 715 700. 
Quartz_____________._____-do__~_- 502 372 252 568 600 
Quartzite ___..__.___.__-____-do___- 602 831 993 744 700 
Sandstone. ~_______________do___- 1,365 1,599 2,274 2,620. 2,700 
Serpentine __._____________-do___- 360 376 375 A417 400 
Other _______________---~-do___- 23,659 23,055 25,243 26,660 26,000 

Strontium minerals: 
Gross weight ____._________-_-_-~_- 34,500 27,000 42,500 34,500 34,500 
SreOa. content _____________-~~-_-- 31,740 24,840 39,100 31,740 31,740 

Sulfur: 
S content of pyrites _____ — thousand tons_-_ 1,073 1,094 1,231 1,192 1,200 
Byproduct:® 

Of metallurgy ______._____~do___~- 120 125 115 105 110 
Of petroleum ____.—_______do__~_~- 8 9 9 8 8 
Of coal (lignite) gasification_ _ _ _ _do_ _ _-_ 3 3 2 2 2 

Total _.-_____________do___-_ 1,204 1,231 1,357 1,310 1,320 
Talc and steatite______..____-.--__--~- 69,467 72,237 88,776 73,914 80,000 

MINERAL FUELS AND RELATED MATERIALS 

Coal (marketable): 
Anthracite _______—— —-_ thousand tons_- 5,370 5,476 5,810 5,610 5,700 
Bituminous ___§______..____~-do___~- 10,049 9,814 10,281 10,286 10,000 
Lignite______.._________-_-__-do__~_- 24,524 24,303 23,572 22,425 22,000 

Total ________________~_do___. 39,943 39,593 39,663 38,321 37,700 

See footnotes at end of table.
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Table 1.—Spain: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

nn nt nee, 
Commodity 1983 1984 1985 1986” 1987° eee ee 

MINERAL FUELS AND RELATED MATERIALS . 
—Continued 

Coke, metallurgical ________ thousand tons__ 3,422 2,842 &3 000 3,000 3,000 
Gas, natural: Marketed____ million cubic feet__ 183 6,245 9,626 13,554 11,000 
Peat __-________-~_~__~ 39,622 55,561 54,049 63,869 62,000 

. Petroleum: 
Crude _____~_ thousand 42-gallon barrels__ 21,693 16,361 15,217 13,154 14,000 

Refinery products: 
Liquefied petroleum gases _____do____ 12,597 14,964 13,642 “18,500 13,500 _ -‘Naphtha________________do-___ 18,606 23,709 24.973 £23 000 22,000 
Gasoline, motor____________do____ 47,787 | 52,350 57,019 “50,000 50,000 
Jet fuel__ ~~ $5 do 16,968 18,160. 19,312 “18,000 18,000 
Kerosene_________._.____do____ 1,418 1,860 3,309 - €2,500 2,000 
Distillate fuel oil ____._.__._____do____ 74,771 78,067 85,887 ©80,000 80,000 
Residual fuel oil ~-______§_.___do____ 108,391 108,238 94,719 ©105,000 100,000 
Other____________§______do____ 45,927 28,420 46,267 | ©37,000 36,000 . Refinery fuel and losses _______do____ 10,405 1,112 5,582 7,000 7,000 ee 

Total __.___.___.____do____ 336,870 326,880 350,710 . £836,000 328,500 
SE A esneena® 

“Estimated. Preliminary. ‘Revised. . 
- 1 Table includes data available through July 31, 1988. 

. Reported figure. : 
5Includes sand obtained as a byproduct of feldspar and kaolin production. a 

| TRADE : - | 

Spain incurred a trade deficit in 1987 of surplus of about $479 million. In trade with 
nearly $15 billion,? an increase of 150% over the EEC, however, iron and steel products 
that of 1986. The deficit in nonenergy raw reflected a negative balance of $245 million. 
materials increased by about 50% over that Especially significant was that the EEC 
of 1986, to $920 million. Of that amount, limited to 935,000 tons the volume of ex- 
approximately 85% consisted of metallifer- ports of iron and steel Spain could send to 
ous ores and scrap. Nonferrous metals in- other EEC nations, excluding Portugal. | 
curred a net outflow of $53 million, while Shipments to that country could not exceed 
iron and steel products enjoyed a trade 100,000 tons. 

Table 2.—Spain: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 

CO ss 
Destinations, 1986 

Commodit 1985 1986 : cantante United Other (principal) 
a_i erernnnpenee> 

METALS 

Alkali and alkaline-earth metals: 
Alkali metals __§ 2 _§_9_~§_~§_____ 1 __ 
Alkalineearth metals___§__§_____ (?) __ 

Alumium: 
Ore and concentrate__________ 807 1,120 __ Portugal 1,118; Tunisia 2. 
Oxides and hydroxides _________ 16,525 42,744 __ Italy 14,214; Finland 9,823; Sweden 

9,623. 
Ash and residue containing aluminum _- 137 _- France 115; Portugal 22. 
Metal including alloys: 

Scrap ________________ 42 597 317 West Germany 112; Switzerland 51. Unwrought______________ 208,384 146,388 6,501 Netherlands 91,118; Italy 14,731; 
Japan 7,830. 

Semimanufactures_________ 32,080 32,124 1,688 France 8,570; Portugal 3,378; Repub- 
lic of Korea 2,776. 

Antimony: 
Ore and concentrate___________ _- 1 _- All to Portugal. Oxides__.______ sss 5 g __  Allto Italy. 
Metal including alloys, all forms ___ 240 43 _- Netherlands 27; France 16. 

Arsenic: Metal including alloys, all 
forms ____________________ (?) NA 

Bismuth: Metal including alloys, all 
forms ____________________ (?) — 

See footnotes at end of table.
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Table 2.—Spain: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

en Ee 
Destinations, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

EO Ne 

METALS —Continued 

Cadmium: Metal including alloys, all 
| forms —~___~~-~~---~-------- 209 230 20 Netherlands 210. . 

Chromium: a 
Ore and concentrate____.__~__~ _— 24 _- All to West Germany. 
Oxides and hydroxides ____.____~ 225 109 — Switzerland 46; Republic of South 

a Africa 34; France 20. co 
Metal including alloys, all forms __~— (?) 2 __ All to France. 

Cobalt: , 

Oxides and hydroxides ________~— 27 1 __ All to Tunisia. | 

Metal including alloys, all forms __~— 104 63 __ West Germany 45; Netherlands 10; 
: Italy 8. 

Columbium and tantalum: . 
Ash and residue containing 

~  columbium and/or tantalum __-__ 508 — 
Metal including alloys, all forms, 

tantalum _________------- 4 3 (2) Mainly to West Germany. 

Copper: 
Ore and concentrate ___ ______~~ 14,975 59,397 _— Canada 23,299; Finland 19,126; Japan 

Matte and speiss including cement 
copper ________~_--~-~--~--- 1,959 3,134 _- Belgium-Luxembourg 1,874; West 

: Germany 1,256; United Kingdom 4. 

Oxides and hydroxides _______-_~ @) 18 18 . 

Sulfate __-§_§_§_§__§___--~--__-~-~ 996 1,503 18 France 919; West Germany 439; 

a Malaysia 40. ~ 

Ash and residue containing copper _ _ — 1,465 _— United Kingdom 1,366; United Arab 
Emirates 98. 

. Metal including alloys: wo 

Scrap _______---------- 569 607 _. Sweden 279; West Germany 98; 

oe . _ Netherlands 94. 

Unwrought____~__-_-~---- 72,503 66,464 (2) United Kingdom 17,083; Netherlands 
. 15,650; Italy 18,047. 
Semimanufactures _________ 15,955 12,288 116 United Kingdom 2,736; Portugal 

2,612; Italy 870. 

Gold: . 
Waste and sweepings . Le 

~ value, thousands_ — _— $2 __ All to France. 
- Metal including alloys, unwrought 

and partly wrought ___——do__-_~— $65,299 $9,068 _— Switzerland $7,208; United Kingdom 
$1,112; Cuba $354. 

Iron and steel: . 
Iron ore and concentrate: 

Excluding roasted pyrite 
thousand tons_ _ 1,879 1,791 — Netherlands 594; France 508; United 

Kingdom 403. 

Pyrite, roasted.___ _ __do___~— 4 5 _- France 2; Gabon 1; United Kingdom 

Metal: 
Scrap _._-_____--------- 1,251 1,350 7 West Germany 692; Belgium-Luxem- 

bourg 453; Sweden 81. 
Pig iron, cast iron, related mate- 

rials. .§$_-§_-.--_______-- 46,529 47,115 3 Italy 6,358; Denmark 5,663; Nigeria 
919. 

Ferroalloys: 
Ferrochromium —______— 15,939 9,909 _ United Kingdom 2,925; West Ger- 

many 2,601; France 1,476. 
Ferromanganese___ _ _ _ _ _ — 26,781 22,084 3,562 Italy 3,846; West Germany 3,391. 
Ferromolybdenum_ _ _ _ _ _ _ 2,079 2,389 __ Netherlands 1,844; Sweden 273; Re- 

public of South Africa 126. 
Ferrosilicomanganese _ ~~ ~— 7,074 7,077 2,857 Italy 953; Japan 882. 
Ferrosilicon. _________~- 5,980 3,620 __ West Germany 2,092; United King- 

dom 636; Netherlands 500. 
Silicon metal __________ 7,247 3,273 211 Japan 2,704; Sweden 273. 
Unspecified. ___..-___~ 1,520 3,951 1,183 Netherlands 2,064; Sweden 273. 

Steel, primary forms 
thousand tons_ — 1,154 609 50 India 96; Morocco 91; Turkey 72. 

Semimanufactures: 
Bars, rods, angles, shapes, sec- 

tions. ___.__ do. ie 4,279 2,762 235 China 600; West Germany 218. 
Universals, plates, sheets 

do. _ _ _ 1,181 1,288 224 U.S.S.R. 184; West Germany 71. 
Hoop and strip _ _ _ _do_ _ _— 39 65 6 Syria 17; U.S.S.R. 7; France 2. 
Rails and accessories 

do____ (?) 2 _- Venezuela 1. 
Wire ________~-do___~_ 45 70 1 Portugal 11; Libya 10; China 8. 
Tubes, pipes, fittings 

do___— 614 423 40 U.S.S.R. 67; West Germany 39. 
Castings and forgings, rough 

do __ _ 15 17 2 Italy 4; France 2; West Germany 2. 

See footnotes at end of table.
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‘Table 2.—Spain: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Destinations, 1986 
Commodity — "1985 1986 : 

_ | United Other (principal) 

METALS —Continued . . 

Lead: 
: Ore andconcentrate___________ 40,769 42,215 ~~ United Kingdom 11,704; U.S.S.R. 

9,869; Belgium-Luxembourg 9,555. 
Oxides ___- ~~~ 753 499 _- Morocco 184; Portugal 154; Australia 

Ash and residue containing lead_ _ __ 25,546 29,606 --~ Portugal 21,330; Belgium-Luxem- 
bourg 7,022; France 1,220. 

Metal including alloys: 
/ Serap ~~~ 14 122 _- Italy 95; Portugal 25; United King- 

om 2. 
Unwrought______________ 56,016 22,502 _- Healy 907 26; Turkey 5,672; Yugoslavia 

Semimanufactures _________ 121 207 —- West Germany 125; Italy 31; Portugal 

Lithium: Oxides and hydroxides____ _ _ (7) 1 ~— All to France. - 
Magnesium: Metal including alloys: . 
“Scrap. _— 14 _— Do. 

Unwrought _-._ 2 = -- 648 _— France 627; Netherlands 21. . 
Semimanufactures____§_§_______ 40 34 ~~ France 31; Cuba 2. 

Manganese: . 7 
Oxides _.__§_-_§______ 2,204 2,231 -— Iraq 1,360; Nigeria 500; Czechoslo- 

vakia 240. 
Metal including alloys, all forms ___ 1 2 __ All to Cuba. 

Mercury ________— 76-pound flask__ 27,318 31,610 5,858 United Kingdom 5,858; Argentina 

Molybdenum: Metal including alloys: 
rap_—___-______________ ) _- 

Semimanufactures.___________ 1 (*) -- Mainly to Portugal. . 
Nickel: 

Matte and speiss ______________ (?) _- 
Oxides and hydroxides _________ 10 2 _. All to Denmark. 
Ash and residue containing nickel __ 139 86 _— France 22; United Kingdom 22; 

Netherlands 21. 
Metal including alloys: 

Scrap _.__~___§_ 164 97 __ West Germany 80; France 16. . 
Unwrought____§__________ _— 13 -— Algeria 8; United Kingdom 5. 
Semimanufactures ____ _____ 9 104 9 Mauritania 67; West Germany 12; 

y 10. 
Platinum-group metals: 

Waste and sweepings 
value, thousands_ _ _— $419 __ All to France. 

Metals including alloys, unwrought 
and partly wrought _____do____ $2,689 $1,621 — France $717; West Germany $411; 

Argentina $327. 
Rare-earth metals including alloys, all , 

forms _____§_- — 3 _- Republic of South Africa 1; Switzer- 
and 1. 

Silicon, high-purity ~.-_-__________ (?) 1 _. _ Mainly to Cuba. 
Silver: 

Ore and concentrate* 
value, thousands__ — $38 __ All to Belgium-Luxembourg. 

Waste and sweepings _____do____ _- $1,896 - $1 United Kingdom $1,834; France $61. 
Metal including alloys, unwrought 

and partly wrought _____do____ $29,062 $9,825 $42 United Kingdom $5,274; Switzerland 
$1,555; Netherlands $1,084. 

Tin: 
Ore and concentrate___________ 5 _— 
Oxides _-§.__§______ 12 () _- All to Morocco. 
Ash and residue containing tin ____ 339 _- 
Metal including alloys: 

Scrap ________~_________ 56 —_ 
Unwrought______________ 203 226 __ N etherlands 130; France 43; Portugal 

Semimanufactures_________ 49 278 __ Panama 269; Italy 5; Nicaragua 3. 
Titanium: 

Ore and concentrate___________ (?) 125 __ Cuba 123; Portugal 2. 
Oxides __-_______________ 10,815 1,904 889 Canada 306; Japan 256. 
Metal including alloys: 

Scrap ~_-___~____ ____ 6 31 __ France 22; West Germany 8; Switzer- 
and 1. 

Unwrought_.__§_§__________ 1 17 __ All to United Kingdom 17. 
Semimanufactures _________ 13 23 (?) Italy 17; France 2; West Germany 2. 

See footnotes at end of table.
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Table 2.—Spain: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

. Destinations, 1986 

Commodit; 1985 1986 : 
y United Other (principal) 

METALS —Continued 

Tungsten: 7 
Ore and concentrate __________-~_ 714 744 _. West Germany 495; Sweden 115; 

. United Kingdom 84. 
Metal including alloys: 

Scrap _._____-__-__-__- (?) 1 -— Mainly to West Germany. 
Unwrought______________ (*) -- . 
Semimanufactures _________ 3 (?) _- Mainly to Cuba. 

Uranium and/or thorium: Ore and con- 
centrate____________.______ __ 108 _— France 98; Mexico 10. 

Vanadium: 
Oxides and hydroxides _________ __ 15 _. All to Andorra. 

zi Ash and residue containing vanadium — 46 46 
inc: 
Ore and concentrate. ___ 119,509 126,443 _- Italy pe 14; Finland 25,888; France. 

Oxides _____ Le 2,029 2,197 | _— West Germany 685; Belgium-Luxem- 
bourg 456; France 341. . 

Blue powder_______.._.----~ 829 598 _— USSE. 596; West Germany 1; Mex- 
ico 1. - 

Matte. _~§_~_____ 144 196 _— Netherlands 100; Portugal 72; France 

Ash and residue containing zinc _ _ —_ 10,147 2,387 __ West Germany 1,194; Belgium- 
Luxembourg 613; France 396. 

Metal including alloys: 
Scrap _.____-__-~~----- -- 1 _— Mainly to Costa Rica. 
Unwrought______..._-_~-~~— 127,214 94,199 25,473 Netherlands 42,776; China 4,577. 
Semimanufactures ____————_— . 203 276 __ Mexico 175; France 46. 

Zirconium: 
Ore and concentrate __ __§_______ 300 110 — Portugal 74; Mexico 26. 
Metal including alloys, scrap_ — ———— 24 _- 

Other: 
. Ores and concentrates_ — ______-- a) 24 _- All to Portugal. 

Oxides and hydroxides ________~ — 40 262 21 United Kingdom 74; Portugal 31; 
Hong Kong 30. 

Ashes and residues_ _ — — ______~~— 412 731 _- Belgium-Luxembourg 299; United 
Kingdom 246; Philippines 132. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete ____ 1,747 2,085 (7) West Germany 982; Portugal 272; 
France 236. 

Artificial: 
Corundum ___~_~_______- 709 2,251 95 West Germany 1,406; United King- 

dom 391; Portugal 125. 
Silicon carbide. —______——-—~— 4,649 3,618 56 United Kingdom 1,382; France 874; 

West Germany 441. 
Dust and powder of precious and 

semiprecious stones including 
diamond__.— value, thousands_.__ $105 $30 $6 Mexico $10; Ireland $6. 

Grinding and polishing wheels and 
stones __ _____~~~~~-_____ 3,337 3,117 512 France 443; West Germany 309. 

Asbestos, crude ____._§ ____.~-_-__— 189 194 — Portugal 181; Morocco 13. 
Barite and witherite_____...____~ 58,957 41,892 _— Italy 14,868; West Germany 11,748; 

Angola 7,621. 
Boron materials: 

Crude natural borates___ ~~ 1,311 637 -- Portugal 586; West Germany 46; 
Netherlands 5. 

Elemental ____._____-~----- (?) _- 
Oxides and acids __________-~-~-~ 9 2 _- France 1. 

Cement______——_- thousand tons__ 7,980 5,578 2,134 Algeria 455; Ivory Coast 445. 
Chalk___~ >. _-_--_----------__-- 2,669 2,969 _- Libya 1,500; Portugal 1,048; Morocco 

Clays, crude: 
mtonite _~_________~_-___- 29,045 33,258 _- Netherlands 12,594; Portugal 11,459; 

Libya 3,299. 
Chamotte earth. ___ ~~~ 350 1,493 _ West Germany 938; Morocco 200; 

y 96. 
Fuller’s earth _______.-_-_-_-—~ 2,817 3,337 — Netherlands 1,217; Egypt 1,094; Italy 

Kaolin ____--_-_-___ ~~~ 109,218 127,842 -- Italy 41,854; West Germany 21,269; 
Finland 18,324. 

Unspecified _...______~----- 50,150 72,702 _— Netherlands 53,757; France 5,587; 
Portugal 3,226. 

See footnotes at end of table.
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Table 2.—Spain: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

ee eee ee eee er ee ee ee ee eee eee eee eee eee eee eee ee 

- Destinations, 1986 

Commodity — ~ 1985 1986 . 

. ” oe | Sate Other (principal) 
ee A 

INDUSTRIAL MINERALS —Continued . 

Cryolite and chiolite_____.______ - _— 1 _- All to Portugal. oe 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $3,532 $236 _- Belgium-Luxembourg $96; Panama 

$61; France $60. . 
Industrial stones _ .____.do___ _ $1,036 $57 $12 Sweden $24; Ireland $6. 

Diatomite and other infusorial earth _ _ _ 3,250 4,087 a Belgium-Luxembourg 2,473; West 

, Germany 366; France 310. . . 
. Feldspar, fluorspar, related materials: 

Feldspar __ ~~. __- 4,739 2,578 _—_ France 2,458; Morocco 120. 
Fluorspar __——_~.-____~______ 148,978 171,600 29,203 Italy 31,707; Canada 28,037. 
Unspecified _...__.-_-._____ _ -- 5 _. All to Tunisia. 

Fertilizer materials: . . 
Crude, nes ~2 538 838 _— Andorra 340; France 224; Saudi. 

Arabia 189. 
Manufactured: Co 

Ammonia. __ $$$ 5 ~ 40 (?) NA NA. 
Nitrogenous ____________-— 301,698. 162,838 = = WL West Germany 81,310; France 25,446; 

. Belgium-Luxembourg 25,295. 
Phosphatic...-§._-§..._____- 1,488 1,017 _- Ireland 1,000; Andorra 17. 
Potassic. ~~ Le 562,261 488,900 _- France 106,847 ; Italy 76,810; Brazil - 

a Unspecified and mixed_ — —__ — — 136,216 133,212 _— Venezuela B2828; China 25,006; Alge- 
ria 23,135. 

Graphite, natural ___~___________ 42 126 _— Italy 98; France 22; United Kingdom 

Gypsum and plaster __ thousand tons__ 2,193 2,486 1,175 Denmark 186; Sweden 151. 
Iodine _____~__-~__-_ eee 1 6 __ Switzerland 4; Cuba 1; Turkey 1. 
Kyanite and related materials___— ——_ 50 49 _- Italy 48. 
Lime ______~_~_~__~___ 9,051 6,329 — France 2,495; Equatorial Guinea 

“2,132; Cameroon 1,053. 
Magnesiumcompounds: -  .—i. " 

Magnesite, crude_____-_-_._-~- 620 8 — All to Saudi Arabia. 
Oxides and hydroxides _____.__~ 121,858 109,289 145 France 4,947; West Germany 1,416; 

unspecified 101,830. 
Mica: 

Crude including splittings and waste — 60 23 — Cuba 21; Portugal 1. 
Worked including agglomerated split- 

tings _. ..- -- _-/----_-_--- 147 100 _- Italy 40; West Germany 21; Turkey 

Nitrates, crude _____~_~_____—-_-_ 23 _- . 
Phosphates, crude _____~______-~- 24 404 _- United Kingdom 402; Andorra 2. 
Phosphorus, elemental ________~~~- (?*) 9 __ All to Portugal. 
Pigments, mineral: 

Natural, crude ______._-___~_- _- 34 __ Italy 24; Andorra 10. 
Iron oxides and hydroxides, processed — 10,120 9,881 723 United Kingdom 1,196; Algeria 800. 

Potassium salts, crude. __ ______-—-—-— — 5,650 __ All to Portugal. 
Precious and semiprecious stones other . 

than diamond: . 
Natural _____ value, thousands_ _— $176 $151 $6 Andorra $30; United Arab Emirates 

$29; Panama $28. 
Synthetic __.___.____--do___~- $216 $460 $24 Switzerland $367; France $16. | 

Pyrite, unroasted_ .._.____---~-~-~+- 312,087 347,216 _- Belgium-Luxembourg 190,080; Tur- 
key 90,678; Yugoslavia 27,906. 

Salt and brine. $$ _$_._._______-~-- 893,973 511,152 128,236 Norway 57,214; Iceland 56,990. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured_ ____ ~~ _ 114,197 137,821 701 Republic of South Africa 56,763; 
Belgium-Luxembourg 20,183; Ar- 
gentina 18,098. 

Sulfate, manufactured ____~__-~~- 140,947 NA 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked __~_~—~— 435,962 376,204 271 Italy 279,081; United Kingdom 

58,068; France 12,091. 
Worked _____§______----- 305,488 316,966 37,515 France 163,925; West Germany 

47,559; United Kingdom 19,110. 
Dolomite, chiefly refractory-grade — — 121,470 184,497 50,000 United Kingdom 128,928; Saudi 

rabia 2,200. 
Gravel and crushed rock _______~— 33,686 47,087 100 United Kingdom 34,127; Morocco 

9,450; Andorra 1,292. 
Quartz and quarzite ___________ 390,562 374,982 _- Norway 224,816; Italy 33,606; France 

Sand other than metal-bearing ____ 182,879 269,363 ~— Andorra 235,297; United Kingdom 
20,296; Portugal 8,147. 

See footnotes at end of table.
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Table 2.—Spain: Exports of mineral commodities! —Continued 
. (Metric tons unless otherwise specified) 

Commodit 1985 © 1986s TT; 
me } y - | United Other (principal) 

INDUSTRIAL MINERALS —Continued mo 

Sulfur: . 
Elemental: 

Crude including native and by- 
product... ~~ __ 145 425 _— France 341; Morocco 52; Portugal 32. 

Colloidal, precipitated, sublimed — 34 76 _- All to France. 
Dioxide_________---~------~- - 168 55 _. All to Portugal. 
Sulfuric acid____._.$____..__--_ 182,661 482,245. 63,609 Brazil 185,389; Belgium-Luxembourg 

Talc, steatite, soapstone, pyrophyllite __ 31,197 32,911 __  Belgium-Luxembourg 20,399; United 
. mo Kingdom 4,835; Italy 3,206. 

Vermiculite, perlite, chlorite. _______ 407 608 __ West Germany 403; Algeria 150; Aus- 
tria 24. 

Other: 
Crude____~____-~---____-___ 770,541 748,605 1,804  Belgium-Luxembourg 293,879; 

France 169,074; West Germany 

Slag and dross, not metal-bearing _ _ _ 205,195 ~ 115,878 2,025 France 67 ,627; Portugal 42,540. 

MINERAL FUELS AND RELATED : 
MATERIALS. 

Asphalt and bitumen, natural — _ _ _ — __ 199 1,553 — Portugal 1,282; Andorra 184; United 
Kingdom 79. 

Carbon: : . 
Carbon black __ ~~~ ____ ~~~ 17,857 16,420 __ France 8,813; West Germany 5,406; 

| Italy 1,048. 
Gascarbon _____________=__ 4,583 6,965 213 Morocco 3,544; Israel 2,110. 

Anthracite________.._______ 4,974 28 __ Portugal 25; Cameroon 3. 
Bituminous _____~§______.---_~ 1 37 _— Italy 23; Andorra 12. 
Briquets of anthracite and bituminous ., 
coal... ~. -- _-_______-..-_~_ (?) 1 _. All to West Germany. 

Coke and semicoke_______..-_-+-- 11,107 - 26,733 __ Sweden 8,556; West Germany 7,545; 
. ‘Portugal 4,990. 

Peat including briquets and litter — _ _ _ _ 229 56 _- All to Portugal. 
Petroleum refinery products: 

Liquefied petroleum gas 
thousand 42-gallon barrels_ — 1,077 2,075 _- Moroceo 917; Netherlands 539; Sene- g 

Gasoline ___________do____ 17,409 26,092 9,713 Netherlands 4,897; France 3,491. 
_ Mineral jelly and wax _ _ _ _ _do_ ___ 90 96 (?) West Germany 46; Netherlands 21; 

Portugal 8. 
Kerosene and jet fuel __———do___~_ 5,701 12,030 1,978 Netherlands 4,644; Nigeria 1,538. 
Distillate fuel oi] ______.__do____ 5,709 8,218 1,069 Netherlands 1,733; Mauritania 985; 

bunkers 1,288. 
Lubricants. __________-do.___ 2,560 3,284 128 France 1,682; Italy 617; India 159. 
Residual fuel oil _____—_—do___~— 41,699 53,683 3,927 Netherlands 15,100; United Kingdom 

5,192; France 4,876. 
Bitumen and other residues —do__ _ — 4,112 2,471 46 Algeria 492; Italy 318; France 259. 
Bituminous mixtures _— —_—do___~_ 412 753 546 Portugal 98; Libya 52. 
Petroleum coke______— ——do___ _ 13. 35 _. USSR. 17; Italy 16; Portugal 1. 

NA Not available. . 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 
3May include other precious metals.
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| Table 3.—Spain: Imports of mineral commodities? | 

. (Metric tons unless otherwise specified) 

Sources, 1986 ; 

Commodit 1985 1986 : 
| my | Quited Other (principal) 

METALS 

Alkali and alkaline-earth metals: 
Alkali metals _______-_._____ 86 90 -- West Germany 53; France 17; Italy 

Alkaline-earth metals__________ 68 48 1 France 20; Canada 17; U.S.S.R. 10. 
Aluminum: 

Ore and concentrate 
thousand tons_ — 1,589 1,431 __ Guinea 1,353; Guyana 29; China 27. 

Oxides and hydroxides _________ 25,235 22,302 239 France 11,000; West Germany 6,353; 
United Kingdom 3,379. 

Ash and residue containing aluminum 11,668 17,028 306 West Germany 4,651; Austria 3,408; 
. ‘ y 4, y . , 

Metal including alloys: , 
Scrap ______~ ~~ 9,143 19,183 609 United Kingdom 7,757; France 6,282; 

Portugal 2,094. 
Unwrought___§__ $9 10,656 21,814 1 Iceland 5,992; Romania 3,455; West 

. Germany 3,149. 
Semimanufactures __________ 22,802 42,287 . 2,126 West Germany 9,236; Italy 6,235; 

France 5,307. 
Antimony: . . 

Ore and concentrate. _________ _ 587 630 — Thailand 353; Peru 162; Morocco 98. 
Oxides _-_________________ 200 273 (7) _—- France 97; United Kingdom 61; 

. Belgium-Luxembourg 59. 
Metal including alloys, all forms ___ 41 178 _— China e Thailand 39; United King- 

om 23. 
Arsenic: 

Oxides and acids __§______. 118 182 _- France 110; Belgium-Luxembourg 72. 
Metal including alloys, all forms _ ~~ — 13 NA 

Beryllium: Metal including alloys, all 
forms ~~~ ~~ (?) _- 

Bismuth: , 
Oxides and hydroxides ________~_ 35 — 
Metal including alloys, allforms — _ — 59 83 (?) Belgium-Luxembourg 34; United 

Kingdom 31; Mexico 7. 
. Cadmium: Metal including alloys, all 

' forms ~~ 02-2 49 92 _- West Germany 53; Belgium-Luxem- 
bourg 38; Yugoslavia 1. 

Chromium: . 
Ore and concentrate___________ 79,042 92,194 __ Albania 43,419; Republic of South 

Africa 27,173; Turkey 16,000. , 
Oxides and hydroxides __.____~_ 298 349 1 West Germany 267; China 40; United 

- Kingdom 28. 
Metal including alloys, allforms ___ 29 40 1 West Germany 22; West Germany 15; 

. Sweden 2. 
Cobalt: 

Ore and concentrate____.~.~____ (?) (?) _- All from West Germany. 
Oxides and hydroxides ________— 97 113 10 Belgium-Luxembourg 51; Canada 21; 

Finland 15. 
Metal including alloys, allforms — ~~ 131 197 2 West Germany 53; Zaire 50; Finland 

Columbium and tantalum: Metal includ- 
ing alloys, all forms: 
Columbium (niobium) _________—_ 1 (?) _. Mainly from West Germany. 
Tantalum ____ ~~~ 5 18 9 Netherlands 9. 

Copper: 
Ore and concentrate $$ _§_§____ 125,318 249,641 _— Papua New Guinea 80,631; Mexico 

55,617; Morocco 54,640. 
Matte and speiss including cement 
copper________________ 3,126 2,217 _- France 612; Italy 508; Portugal 348. 

Oxides and hydroxides _________ 542 527 (?) West Germany 214; Norway 131; 
y 118. 

Sulfate ________ 164 1,081 _- France 777; Portugal 253; Hungary 

Ash and residue containing copper _ _ 42,047 44,342 7,988 Brazil 26,680; Cuba 1,505. 
Metal including alloys: 

Scrap __~________ 31,112 29,984 7,184 France 10,342; United Kingdom 

Unwrought_____________ _ 51,3825 51,759 15 Chile 30,076; Belgium-Luxembourg 
12,281; Iran 2,494. 

Semimanufactures ____§_____ 36,379 63,239 352 France 15,387; Italy 14,267; Nether- 
lands 9,002. 

Germanium: Metal including alloys, all 
forms _____________~_______ (7) (?) (?) 

Gold: 
Waste and sweepings 

value, thousands_ _ $148,330 $26,912 — Switzerland $23,435; France $2,718; 
Netherlands $330. 

Metal including alloys, unwrought 
and partly wrought _____do____ $15,644 $35,090 $341 Switzerland $14,748; Sweden $4,397; 

France $3,977. 

See footnotes at end of table.
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Table 3.—Spain: Imports of mineral commodities! —Continued 

. (Metric tons unless otherwise specified) — 

Sources, 1986 

Commodit 1985 1986 : 
. y United Other (principal) 

METALS —Continued 

Iron and steel: 
Iron ore and concentrate: . 

Excluding roasted pyrite 
thousand tons__ 5,023 4,287 (?) Brazil 2,266; Australia 737; Vene- 

zuela 491. 
M Jpn roasted_______do___ — — 120 _— All from Belgium-Luxembourg. 

etal: 
Scrap ____________do____ 6,146 4,342 648 United Kingdom 1,750; France 932. 

- Pig iron, cast iron, related mate- 
rials... 22 177,624 206,523 115 Brazil 70,944; Malaysia 32,234; Re- . 

. public of South Africa 23,653. 
. Ferroalloys: 

Ferrochromium —____—___ 46,615 71,373 23 Republic of South Africa 46,290; Fin- 
. land 13,483; Zimbabwe 3,392. 

Ferromanganese______ _— 1,260 6,636 -— Republic of South Africa 4,336; 
France 2,152; West Germany 123. 

Ferromolybdenum_ ___ _ _ — 162 109 -—  Belgium-Luxembourg 50; United 
. Kingdom 39; Austria 15. 

Ferronickel___$_~ ~~ _____ 7,908 24,851 __ Dominican Republic 6,999; France 
6,382; New Caledonia 5,258. 

Ferrosilicochromium ___ — — 1,691 1,620 __ Zimbabwe 1,571; Yugoslavia 25; 
France 23. 

Ferrosilicomanganese ____ 1,516 1,393 _— Republic of South Africa 8,142; Portu- 
_ gal 3,000; Yugoslavia 250. 

Ferrosilicon_ ____.__-~~ 5,299 11,998 _. Norway 4,195; Yugoslavia 2,698; 
France 2,470. 

Silicon metal _._-_____._ | 65 17 a West Germany 7; Netherlands 6; Nor- 
. way 3. 

Unspecified___________ 3,479 10,841 384 France 8 763; West Germany 1,204; 
taly . 

Steel, primary forms ________ 669,407 1,286,895 13,423 West Germany 328,451; France 
. $24,606; Netherlands 208,022. 

Semimanufactures: a 
‘ Bars, rods, angles, shapes, . 

sections... ~§.______ 145,391 226,772 209 West Germany 67,358; France 44,668; 
; United Kingdom 35,394. 

Universals, plates, sheets __ 469,283 864,578 1,518 West Germany 273,004; France 
149,432; Belgium-Luxembourg 

. 98,298. . 
Hoop and strip_ ~~ ___ 81,564 128,182 85 West Germany 66,995; France 21,587; 

. Italy 10,957. 
Rails and accessories _____ 1,484 3,439 __ Belgium-Luxembourg 1,537; United 

Kingdom 527; Austria 476. 
Wire _______ ~~ 12,152 23,345 719 Belgium-Luxembourg 9,593; France 

4,447; Netherlands 2,339. 
Tubes, pipes, fittings _____ 41,429 90,841 3,617 France aay West Germany 18,527; 

y 16, . 
Castings and forgings, rough 1,711 2,487 18 Italy 1,492; France 510; West Ger- 

many 207. 
Lead: 

Ore and concentrate ___________ 66,862 50,320 _. Canada 14,824; Republic of South 
Africa 14,186; Italy 5,547. 

Oxides __________________ 20 33 _- West Germany 27; United Kingdom 

Ash and residue containing lead_ _ _ _ 16,041 7,493 14 Belgium-Luxembourg 2,575; Italy 
2,350; Canada 1,601. 

Metal including alloys: 
Scrap ____-_--___________ 784 44 15 United Kingdom 16; France 5. 
Unwrought_ __~___§_____ 3,663 8,902 — Morocco 4,164; France 3,336; Nether- 

lands 336. 
Semimanufactures _________ 174 149 51 France 34; West Germany 28; Italy 

19. 
Lithium: 

Oxides and hydroxides _______ __ 140 95 59 Yugoslavia 20; U.S.S.R. 10. 
Metal including alloys, all forms __ _ (?) (?) ._. Mainly from United Kingdom. 

Magnesium: Metal including alloys: 
a 7 4 _— All from France. 

Unwrought ________________ 1,505 2,390 1,477 Norway 526; France 254. 
Semimanufactures____.______ 66 31 3 West Germany 16; Belgium-Luxem- 

urg 9. 
Manganese: 

Ore and concentrate, metallurgical- 
_ grade___ 299,032 244,300 -- Gabon 67 4003 Ghana 33,115; Austra- 

Oxides _________~_________ 757 1,471 4 Belgium-Luxembourg 553; Ireland 
260; Greece 256. 

Metal including alloys, all forms ___ 466 676 184 United Kingdom 240; France 188. 

See footnotes at end of table.
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Table 3.—Spain: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

errr SS Kee 

Sources, 1986 

~ - - Commodit 1985 1986 Tri TO 
y United Other (principal) 

METALS —Continued 

_ Mercury ___._~-— — 76-pound flasks__ 31 551 NA Netherlands 261; China 145; U.S.S.R. 

Molybdenum: 
Ore and concentrate_____._____ 4,600 5,236 578 Chile 3,375; United Kingdom 898. 
Oxides and hydroxides _________ (?). 2 _— All from Belgium-Luxembourg. 
Metal including alloys: 

Scrap ____._-_--~- ~~ --- _- 2 _— All from West Germany. 
Unwrought_ 2 1 3 2 United Kingdom 1. 

Nickel Semimanufactures ________~ 24 27 1 Austria 9; West Germany 5. 
ickel: 
Matte andspeiss _.___-________ 1,849 1,591 46 Canada 836; Norway 229; Australia | 

Oxides and hydroxides _______~ 24 16 _— Canada 13; Belgium-Luxembourg 3. 
Ash and residue containing nickel __— 121 209 58 ‘France 89; West Germany 67. 
Metal including alloys: | 

Scrap ___ ~~~ _-- 8 15 _. _ France 10; Republic of South Africa 
2; United Kingdom 1. 

Unwrought. _ 2 3,780 4,864 3 Canada 1,554; U.S.S.R. 1,546; " 
- Zimbabwe 567. 

Semimanufactures _______~-— 1,118 865 17 West Germany 395; Sweden 97; 4 
United Kingdom 87. 

Platinum-group metals: 
Waste and sweepings ae 

value, thousands_ _ $7,342 $5,054 . $469 United Kingdom $1,198; Costa Rica 
$875; Mexico $694. 

Metals including alloys, unwrought . 
and partly wrought _ —___do____ $3,127 $9,718 $43 United Kingdom $3,739; Republic of 

- _ South Africa $1,766; France $1,647. 
Rare-earth metals including alloys, all 

forms ________~.___~~----~~- 11 43 6 United Kingdom 26; Brazil 6. 
Rhenium: Metal including alloys, all 

forms ______.____-~-~~-~__- 1 (?) (7) Mainly from Netherlands. 
Selenium, elemental__________ ~~~ ‘46 83 _- United Kingdom 35; Canada 22; 

Switzerland 11. 
Silicon, high-purity _.__..____---~ 23 . 1 1 
Silver: 

Oo 

Ore and concentrate® . 
value, thousands_ _ $18,901 $31,864 . $812 Papua New Guinea $24,759; Mexico 

#2 14 Republic of South Africa 

Waste andsweepings ____—do___~_ $34,045 $2,439 __ Panama $1,194; Switzerland $578; 
Peru $546. 

Metal including alloys, unwrought 
and partly wrought _ ___ —do___~_ $4,217 $43,680 $1,119 United Kingdom $8,308; Sweden 

$7,269; France $5,686. 
Tellurium, elemental ___._______- 3 NA . 
Tellurium, elemental and arsenic _ — — —_ _- 16 (?) Sweden 10; China 3; Peru 2. 
Tin: 

Ore and concentrate___________ 4,262 3,071 _- China 1,088; Zaire 1,014; Thailand 

Oxides __-__-~_~___~ 209 249 _- United Kingdom 177; Italy 45; West 
Germany 27. 

Ash and residue containing tin ____ 11 __ 
Metal including alloys: 

Scrap ________--_-----_- (7) _- 
Unwrought______________ 253 1,576 _. _ United Kingdom 923; Netherlands 

409; West Germany 122. 
Semimanufactures ______—_~ 116 167 1 United Kingdom 69; West Germany 

46; Portugal 30. 
Titanium: 

Ore and concentrate_____.____-~ 188,617 106,920 _— Australia 84,160; Malaysia 19,068; 
Republic of South Africa 2,623. 

Oxides _.___________ 1,073 1,336 1 West Germany 310; France 283; 
Belgium-Luxembourg 235. 

Metal including alloys: 
Scrap __~_______ ~~ --___ 497 322 101 France 221. 
Unwrought______.--_-__~- 322 368 198 United Kingdom 72; Austria 70. 
Semimanufactures _________ 309 1,018 164 United Kingdom 336; France 212; 

West Germany 194. 
Tungsten: 

Oxides and hydroxides ________~ — 1 _. All from West Germany. 
Metal including alloys: 

Scrap ______----------~- 1 9 _. West Germany 8; France 1. 
Unwrought_ ____________~_ 4 5 1 France 3; West Germany 1. 
Semimanufactures ________- 473 75 __ West Germany 15; Austria 7; unspeci- 

fied 42. 

See footnotes at end of table.
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Table 3.—Spain: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 - 1986 : 
y United Other (principal) 

METALS —Continued 

Uranium and/or thorium: 
Ore and concentrate _____.. ~~ - 27 47 — Morocco 24; Austria 23. 
Metal including alloys, all forms: . 

. Uranium ______________- (?) (*) _— All from West Germany. 
Thorium _______=_ ~~~ __ aL (?) _. All from United Kingdom. 

Vanadium: 
Oxides and hydroxides ______._— 145 117 (?) Republic of South Africa 70; Nether- 

lands 24; China 23. 
Metal including alloys, unwrought _ _ _- (7) _— All from West Germany. 

Zine: 
Ore and concentrate. ~______~_ 34,950 34,615 — Ireland 16,111; Peru 9,914; Canada 

Oxides 2222 412 706 _. Portugal 319; West Germany 310; 
. France 41. 

Blue powder____~_._--_----_- 17 176 1 West Germany 166; Belgium-Luxem- 
urg 8. 

Matte_____ Le 3,018 3,127 184 France 1,352; West Germany 600; 
Algeria 355. 

Ash and residue containing zinc _ — — — 2,294 6,131 40 West Germany 2,892; France 1,850; 

Metal including alloys: 
Scrap ___________.--~--- 252 1,326 _— France 1,116; United Kingdom 84; 

Belgium-Luxembourg 80. | 
Unwrought_____________- 1,730 7,174 _- Belgium-Luxembourg 3,144; France 

1,930; Netherlands 1,277. 
Semimanufactures ____ ~~~ 727 730 ~ __ West Germany 334; Belgium-Luxem- 

“ . bourg 279; United Kingdom 50. 
Zirconium: . 

Ore and concentrate ___.._____-— 37,210 25,8138 - 5 Republic of South Africa 14,738; Aus- 
: tralia 11,004; United Kingdom 40. 

Metal including alloys: 
Unwrought___.§_______-_- (?) (?): _. All from West Germany. 
Semimanufactures _______—~ 1 1 (2) = Mainly from France. 

Other: 
' Ores and concentrates__._____ ~~ (?) 4 _- Australia 3; Morocco 1. 

Oxides and hydroxides __.—_—__~ 98 207 (?) France 83; Belgium-Luxembourg 63; 
United Kingdom 35. 

Ashes and residues______-_—__- 6,461 6,312 17 Italy 4,395; West Germany 1,529; 
. Australia 235. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural; Corundum, emery, pumice, 

ete ~-__ Le 1,763 2,890 10 Greece 1,341; Italy 1,044; France 253. 
Artificial: 

Corundum _______~_~_~_---- 5,589 5,742 59 Austria 1,448; France 1,424; West 
Germany 1,350. 

Silicon carbide___—____.-_- 2,450 2,620 (?) West Germany 1,100; Norway 533; - 
. Italy 335. 

Dust and powder of precious and semi- 
precious stones including diamond . oo 

value, thousands_ _ $4,111 $4,904 $815 Ireland $3,704; West Germany $140. 
Grinding and polishing wheels and 

stones _______~~_~~_______-_ 1,546 3,831 14 West Germany 1,277; France 1,009; 
Italy 946. 

Asbestos, crude ____.~...--__~-.- 38,022 43,874 146 Canada 19,764 Zimbabwe 15,577; 
y 4,005. 

Barite and witherite_________._ ~- 261 1,238 _— Sweden 920; France 203; Morocco 96. 
Boron materials: 

Crude natural borates_________- 78,288 99,510 36,297 Turkey 63,175; United Kingcom 21. 
Elemental ______...____---~- (?) ) (?) 
Oxides and acids ___________-~- 390 443 -- Italy 257; France 144; Belgium- 

Luxembourg 22. 
Bromine __ ~~ ~~~ ~~ ee 165 45 _- Israel 37; France 8. 
Cement____________-___-__-- 5,443 76,115 4 Tunisia 61,003; Morocco 4,309; France 

Chalk_ ~~~ ~~ 9,818 12,788 _~ France 12,541; West Germany 169; 
Belgium-Luxembourg 67. 

Clays, crude: 
mtonite ~~~ ______--- 31,913 27,361 1,891 Morocco 18,919; Greece 3,730. 

Chamotte earth__________---~- 6,394 5,951 1,873 France 3,954; West Germany 106. 
Fuller’s earth __ -_._________- 19 2,978 113 West Germany 1,298; Belgium- 

Luxembourg 1,077. 
Kaolin ~~ _~___§___ ee 188,449 177,730 15,130 United Kingdom 139,496; France 

17,728; West Germany 4,374. 
Unspecified __..._______---- 22,946 21,481 116 United Kingdom 11,916; France 

8,021; West Germany 847. 

See footnotes at end of table.
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Table 3.—Spain: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 
Commodit 1985 1986 : 

y : United Other (principal) | 

INDUSTRIAL MINERALS —Continued 

Cryolite and chiolite_._._-.__.._____ 75 690 —~ Denmark 680; France 10. 
Diamond: 

Gem, not set or strung 
| _ value, thousands_ _ $25,736 $6,283 _- Belgium-Luxembourg $5,235; Nether- 

lands $458; Israel $319. 
Industrial stones _ _______do____ $1,823 $1,382 $8 Zaire $525; Belgium-Luxembourg 

$243; Ghana $193. 
Diatomite and other infusorial earth _ _ _ 2,742 3,355 1,018 France 1,934; Iceland 245. 
Feldspar, fluorspar, related materials: 

Feldspar __________________ 18,403 19,830 _- France 18,373; West Germany 655; 
. Portugal 260. 

Fluorspar ____~-.~~ ~~ ___ 158 44 _-— France 43; WestGermany1l. __ 
Unspecified _. $9 1,672 2,416 _~ Canada 1,512; Norway 855; France 

Fertilizer materials: 
Crude, nes _..-~_ = 851 1,568 34 N etherlands 1,030; France 254; Italy 

Manufactured: 
Ammonia... 222 705,395 782,114 78,340 U.S.S.R. 263,557; Libya 63,103. —_ 
Nitrogenous _____________ 106,315 599,926 (?) Italy 113,947; Netherlands 99,687; 

Libya 88,793. 
Phosphatic_____~___~______ 8,867 55,624 13,941 Israel 20,307; Tunisia 11,669. 
Potassic. ..§ -. ~~ 2 1,790 12,643 37 Israel 8,747; United Kingdom 1,553; 

Jordan 1,500. , 
Unspecified and mixed___ ____ 49,858 291,056 78,184 West Germany 52,989; Morocco 

Graphite, natural _.____§ ________ 2,519 3,993 _— Mexico oy China 910; West Ger- 
many 895. 

Gypsum and plaster _____________ 19,056 30,985 33 Morocco 30,289; United Kingdom 427; 
France 150. 

Iodine ~___-____~ _____ 215 228 __ Japan 27; Chile 1; unspecified 200. 
Kyanite and related materials_______ 3,327 5,284 451 Republic of South Africa 3,400; 

France 814. 
Lime ___.~._~__~_~_~_ 330 404 _— West Germany 310; France 62; Japan 

Magen compounds: 
esite, crude____._~-_____ 26 5 _— United Kingdom 4; Austria 1. 

Oxides and hydroxides _________ 66,982 62,480 | 151 Greece 21,185; Italy 12,804; North 
Korea 6,605. 

Mine 77 272 264 _- All from France. 
ca: 
Crude including splittings and waste _ 4,002 2,602 3 Zimbabwe 657; India 461; Sweden 

Worked including agglomerated split- 
tings _-. ____~_________ 142 528 73 West Germany 319; France 56; 

. Belgium-Luxembourg 36. 
Nitrates, crude $2 ~~~ ~~ 24,056 25,050 _. All from Chile. 
Phosphates, crude ___ thousand tons_ _ 2,775 3,701 _— Morocco 3,116; Senegal 210; Togo 91. 
Phosphorus, elemental ___________ 225 302 28 Canada 172; West Germany 39; 

U.S.S.R. 34. . 
Pigments, mineral: 

Natural, crude ______§_§______ 314 231 _— West Germany 141; United Kingdom 
36; France 29. 

Iron oxides and hydroxides, processed 5,896 6,237 7 West, Germany 4,814; France 656; 
y 435. 

Precious and semiprecious stones other 
than diamond: 
Natural ____~— value, thousands_ _ $5,832 $3,740 $9 Thailand $1,645; India $508; West 

Germany $402. 
Synthetic ____________do____ $5,193 $5,958 $696 Ireland $1,236; Switzerland $1,195; 

Repbublic of Korea $1,134. 
Pyrite, unroasted.._-___§_________ 356 253 _. France 141; Italy 112. 
Salt and brine_____ _ thousand tons__ 619 5,155 4 Belgium-Luxembourg 4,001; United 

Kingdom 531; Netherlands 516. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured________ 143 403 (?) France 401; United Kingdom 1. 
Sulfate, manufactured _________ 386 NA 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _____ 147,945 164,181 320 Portugal 51,296; Italy 41,607; Finland 
800. 

Worked __-______________ 7,736 14,570 21 Portugal 7,280; Italy 5,502; France 

See footnotes at end of table.
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Table 3.—Spain: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel —Continued 

Dolomite, chiefly refractory-grade __ 9,865 12,2638 -- France 6,152; Belgium-Luxembourg 
5,563; Norway 248. : 

Gravel and crushed rock ________ 46,082 60,484 . — Morocco 44,679; France 14,553; 
United Kingdom 756. 

Quartz and quartzite... _§______ 7,849 2,501 4 Sweden 1,115; West Germany 798; 
Belgium-Luxembourg 341. 

_Sand other than metal-bearing ____ 55,143 40,472 94 France 24,941; Morocco 12,932; West 
Germany 1,094. . 

Sulfur: 
Elemental: 

Crude including native and by- 
product. ~~ ~~. _____ 11,254 43,079 _— France 41,650; West Germany 1,360; 

Portugal 68. 
Colloidal, precipitated, sublimes _ 60 («BT (7) West Germany 26; France 11. 

Dioxide. ~_§_._.-_--_..-______ 23 3 _— Turkey 2; Belgium-Luxembourg 1. 
Sulfuric acid______.__-_.._____ 6,147 35,744 __ Italy 15,615; United Kingdom 12,885; 

. France 6,083. . 
Talc, steatite, soapstone, pyrophyllite __ 11,682 13,662 197 France 9,201; Belgium-Luxembourg 

1,363; Norway 1,352. 
Vermiculite, perlite, chlorite... _ 41,156 16,909 — Turkey 7,930; U.S.S.R. 6,396; Repub- 

, lic of South Africa 2,427. 
Other: 

Crude______~. ~~ 20,073 21,823 1,077 Morocco 5,400; Norway 3,348; Italy 

Slag and dross, not metal-bearing __ — 3,194 — 5,073: 2,550 France 1,715; West Germany 665. 

MINERAL FUELS AND RELATED | . , 
MATERIALS - 

Asphalt and bitumen, natural _______ 514 702 578 United Kingdom 121; France 2. 
n: 

Carbon black _______________ 3,873 5,155 148 France 2,597; West Germany 1,106; __. 
Netherlands 1,069. 

Gascarbon ________________ 17,608 17,597 263 France 14,014; Portugal 531; West 
- Germany 495. 

Coal: . 
Anthracite____— — thousand tons_ _ 6 28 _— All from Republic South Africa. 
Bituminous ____.~____—_do____ 8,412 8,687 2,220 Republic of South Africa 4,051; 

Australia 1,738. 
Briquets of anthracite and bituminous — . 
coal._____~_§________do____ (7) (?) __ All from Italy. 

Lignite including briquets — —do__—~—_ 140 146 _— East Germany 144; France 2. 
Coke and semicoke_______—_do____ 214 198 46 Poland 51; France 31. 
Gas, natural: 

Gaseous ____ million cubic feet__ (?) (?) _. All from Italy. 
Liquefied_ ______ thousand tons__ 1,909 1,987 -- Algeria 1,123; Libya 837. 

Peat including briquets and litter _ _ _ _ — 50,000 49,090 —_ West Germany 40,363; Netherlands 
5,458; United Kingdom 1,678. 

Petroleum: . 
Crude_ thousand 42-gallon barrels_ — 319,436 325,745 _— Mexico £4,025; Libya 48,596; Iraq 

Refinery products: 
Liquefied petroleum gas 

do. ___ 10,499 8,547 (7) France 3,723; United Kingdom 1,404; 
Algeria 377. 

Gasoline __________do____ 12,911 17,271 (?) Libya 4,755; Italy 1,735; Iraq 1,592. 
Mineral jelly and wax __do____ 31 43 (?) Portugal 10; Netherlands 9; United 

Kingdom 7. 
Kerosene and jet fuel____do_ — __ 291 573 6 Italy 356; Portugal 157; Ivory Coast 

Distillate fuel oil _____do____ 8,484 11,472 3,737 U.S.S.R. 1,015; Italy 973. 
Lubricants _ ________do____ 629 531 175 France 151; Belgium-Luxembourg 51. 
Residual fuel oil_ _ _ ___do__ __ 13,170 12,536 1,225 Saudi Arabia 1,770; Netherlands 722; 

bunkers 2,100. 
Bitumen and other residues 

do_ _ __ 85 59 (?) France 43; Portugal 15. 
Bituminous mixtures___ _do_ _ _ — 29 12 (?) West Germany 3; United Kingdom 3; 

France 2. 
Petroleum coke ______do____ 4,581 9,571 9,091 United Kingdom 418; West Germany 

NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 
SMay include other precious metals.
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: ~ COMMODITY REVIEW | | 

| METALS Spanish Government. - 
. : i. In a move to reduce expenses, Centrime- | 

Aluminum.—Management at Aluminio aj, a foundry near Bilbao in northern | 
Espafol S.A. (INESPAL), state-owned alu- Spain, concluded a deal with Inductotherm 
minum producer, curtailed operations at Europe (Droitwich, United Kingdom) for an 
San Ciprian, the largest aluminum plant in induction melting plant in late 1987. The 
Spain. Situated on the northwestern coast plant was to consist of four Duraline tilting 

_ of the country, the facility incurred a 3-day fyrnaces with a 500-kilogram capacity, pow- 
wildcat strike by workers to protest the ered by a 350-kilowatt, 100-hertz inverter. 
loading of toxic chemicals on the premises, The new equipment could melt copper and 
despite an appeal by management to labor copper alloys utilizing less time and energy 
to stay on the job to maintain the potlines. than the oil-fired furnaces that the induc- | 
Consequently, potline temperatures drop- tion furnaces would replace. __ | 

| ped below those levels at which aluminum Ferroalloys.—In March, Ferroaleaciones 
could be recovered, and all 512 pots along y Electrometales (Fyesa) reopened its San- 
with the 2 potlines were damaged. Report- tander facility on the northern Spanish. 
edly, repairs to the 180,000-ton-per-year coast, after suspending operations for 3 | 

| electrolytic production facility would re- months to restructure its sales and distribu- 
_ quire a $172 million expenditure and a 6- tion activities. Although expected plant out- 

month completion time. To offset output put at 50% of full capacity was to equal the | 
losses, INESPAL began to import 6,000 tons 40,000 tons of silicomanganese and 30,000 
per month of aluminum.to meet contractual tons of high carbon ferromanganese pro- 

obligations. Costs of the damage were offset, duced in 1985 and 1986 together, output was 
in part, by the dismissal of more than 100 marketed only to domestic consumers in _ | 
workers who failed to return to work in 1987. Concomitantly, Fyesa sought to cut its _ 
time to save the pots. work force from 294 to 150. The company | 

Copper.—In December 1987, RTM signed was said to be approaching the problem by 
an agreement with various socialist trade offering either early retirement to its older 
unions and the Andalusian Government not workers or bonuses to redundant employees 
to close the Huelva copper mines in south- who resigned. _ a 
ern Spain in 1988. Production was halted The restructuring at Fyesa was reflective 
there earlier in 1987 as a result of the high of the general situation facing Spain’s fer- 
cost of extracting copper from low-grade  roalloys industry. High labor and energy 
ores and RTI'M’s consequent inability to expenditures severely diminished the abili- 
repay $152 million in debt to its bankers. ty of many of the country’s producers to 
RTM agreed to operate the Huelva facili- compete efficiently against low-cost ferroal- 

ties on a care-and-maintenance basis until loy makers such as Brazil and Venezuela. 
yearend 1988. At that time, the company The situation was further exacerbated by 
would reopen and run the mines at a low EEC provisions enjoining the Spanish Gov- 
output, provided that the 3-month forward ernment from subsidizing the industry. Asa 
price for copper on the London Metal Ex- result, the country’s ferroalloy producers 
change equaled or exceeded $793.18 per ton began negotiations with the Spanish Gov- 
for a 3-month period. In addition, workers ernment to identify alternative remedies 
would continue to receive full salary in that included furnace closure. It was ex- 
1988, with those 55 years of age or older pected that the restructuring process would 
offered the option of early retirement. be modeled closely on the rationalization 

However, in light of the drop in annual and reduction undertaken by the steel in- 
copper mine production from 61,000 tons in dustry the previous year. 
1985 to 51,084 tons in 1986 and to approxi- Iron and Steel.—Negotiations between 
mately 15,000 tons in 1987, RTM was ex- the Spanish steel producers and state offi- 
pected to shift the focus of its operations at cials resulted in a restructuring package 
Huelva from mining to smelting ore receiv- approved by the Spanish Government. The 
ed from the Neves-Corvo copper mine in package stipulated cuts of 4 million tons in 
Portugal, in which RTM’s parent company, steel productive capacity in 1987-88. Of 
RTZ Corp. PLC, has a 49% interest. RTM is those reductions, 3.3 million tons was man- 
itself owned 49% by RTZ and 51% by the dated by Spain’s EEC accession agreement.
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As an incentive to meet the capacity goals, Concurrent with the downscaling of its the Spanish Government offered $1.8 billion labor force, Forasa received $63.9 million in to strengthen the financial position of the Government aid that would assist in re- steel industry, generally, and to soften the structuring the company’s debt burden. oaets or pots at agonor, AHV , EN SIDE Among the three big minimill works par- » and Forjas y Aceros de Reinosa S.A. ticipating in the rationalization plan, (Forasa), specifically. Siderargica Sevillana (Riva Group) propos- Acenor’s SA Echevarria subsidiary over- ed the closure of the Dos Hermanas works hauled its Forjas Basural works. Production of its subsidiary, Sidesur. The plant has a of bar-in-coil at that facility was terminated mill with an annual capacity of 97 1,000 tons and transferred to F orjas _Alavesas. Al- of rebars and angles. 
though specific numbers were not ascertain- Consistent with its aim of scrapping 1.6 © ed, layoffs were considered probable and million tons of rolled products, Celsa plan- proportionate to the $237.8 million allo- ned to close the Sidegasa works as well as cated by the Spanish Government for the jt, rolling mill at its Castellbisball plant. purpose of downsizing operations. At the Closure of those facilities would yield $69.2 same time, the company intended toempha- snillion in Government aid that would work size production of medium-size Special steel +5 reduce company debts of $96.7 million. | peri Res saved pee mon tinuous Orbegoz, the third minimill, proposed clo- | 

: sure of the Lezo plant operated by its caster. - 3 | : . . subsidiary Aceros Corrugados and a rolling | _ ABV: closed its bar mill and reduced mill at its Zumarraga works. The shut- sinter operations at Sestao, leaving the downs would leave the works with a single rolled a rege P roduction oe electric furnace, two rolling mills, and one tO products. le Cosures resulted m wire works. Annual productive capacity of work force reductions of 1,800. An addition- _ teel ld be reduced by 523.000 to | al 1,800 workers were scheduled to be off- 7?W Se! would be reduced by 523,000 tons _ . . -and rolled products by 383,000 tons. The ered either early retirement or redundancy 1 : ted to net Orbegoz $85.8 . pay. Reportedly, the company would not © lion to be ©XP . © rte ' PUEBOZ t pursue reduced output of its flat-rolled jai d off ° ke use » it Part, to compensate products because demand for those items _ a Ao, workers. _ : exceeded current supply and was expected par t from the incentives ut offered the _to exceed supply in the foreseeable future. Steel industry to curb its productive capacl- : Further, the situation created potential dis- ty » the Spanish Government continued to | placement of AHV output by imports. invoke a ‘safeguard clause within its . ENSIDESA temporarily closed its rein. 28Teement with the EEC, allowing Spain to forcing bar operation at the Verina works, ™pose ceilings on imported hot- and cold- with a view toward permanent closure by olled coil, hot-dipped galvanized sheet, and yearend 1987. A shutdown of the 250,000- wire rod. The Government also restricted ton-per-year rebar mill would involve a loss imports of hot-rolled coil from non-EEC of 300 jobs and would mark ENSIDESA’s nations by curtailing import licenses. Im- withdrawal from rebar production, leaving ports of hot-rolled coil from the U.S.S.R. it to produce wire rod, of which it is capable were to be reduced from 25,000 tons to 4,000 of producing 480,000 tons annually. Private tons. Elimination of an expected 20,000 tons long products companies, minimills, and from Canada and 35,000 tons from Turkey independent steel producers welcomed the were under consideration. Motivating these shutdown as an important step in eliminat- actions were the fears of Spanish steel ing overcapacity in the steel products sec- Producers that the imports would nace tor. ENSIDESA was eligible for subsidies domestic y produced products. addi- and was expected to garner as much as _ tional source of concern was the possibility $554.8 million of the official aid earmarked that EEC producers, whose exports were for the Spanish steel industry. restricted under the safeguard clause, could Forasa, Acenor’s chief competitor in spe- attempt to penetrate the Spanish market cial steel and forging production, restruc- via non-EEC market economy countries, a tured its operations by eliminating 463 jobs further detriment to domestic producers. at its Reinosa facility in northern Spain. Of Lead.—Compafia La Cruz S.A., the Span- the remaining 1,718 positions, an additional ish lead producer, closed indefinitely its 402 were scheduled to be cut. No planswere smelter at Linares, about 200 kilometers ‘announced regarding reduction of the then- north of the Spanish port city of Mélaga. current annual capacity of 150,000 tons. Production at the 50,000-ton-per-year plant
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was suspended as a result of the company’s to the total quantity of mercury residues 

financial difficulties. Expecting to receive a recovered in Europe by similar processes 

sizable percentage of lead concentrate from from 1981 to 1986. The 15,000 flasks pro- 

the Aznalcollar Mine in southeastern duced for domestic consumption were to be 

Spain, La Cruz had invested in smelter offset by an equal cut in primary metal 

modifications to handle the dirty concen- production. 

trates of Aznalcollar. However, Sociedad Polymetallics.—Boliden AB, the Swedish 

Andalusa de Piritas S.A. (Apirsa), Aznalcol- mining concern, purchased Apirsa from 

lar’s operator, contracted its entire annual Banco Espanol for an undisclosed sum. 

output of 40,000 tons to Mark Rich, a The deal gave Boliden 100% ownership of 

competitor and trader in the lead market. Apirsa’s Aznalcollar Mine, whose annual 

- Consequently, La Cruz had an insufficient output amounts to 50,000 tons of zinc, 

supply of concentrates to sustain smelter 20,000 tons of lead, and 6,000 tons of copper. 

production and was not able to recover its The ore body is a geological extension of the 

capital outlay. In addition, the prohibitive ore body on which the Neves-Corvo copper 

freight charges tied to the inland location of mine in Portugal has been developed. It was 

the Linares smelter, supply shortages, and expected that the mine would continue 

attendant price inflation of foreign lead output of a rate of 2 million tons per year | 

7 concentrates made importation of the mate- into the 1990’s. Zinc accounted for 50% of — 

rial infeasible. Except for the small staff the mine’s revenue. Reportedly, the Span- 

required to maintain equipment, nearly 350 ish facility would help replace the zinc 

employees were laid off as a result of the concentrate supplies at Boliden’s Black An- 

closure, and it was not expected that the gel Mine in Greenland, where supplies were 

facility would resume operations. expected to run out by mid-1988. It was also 

Mercury.—MAYASA discovered a mercu- expected, however, that Boliden would not 

ry deposit able to produce 135,000 flasks of necessarily use Aznalcollar output to feed 

mercury. Exploitable reserves amounted to its smelters to the exclusion of export sales. 

21,000 tons. The new mine, situated at Tin.—During the second quarter of 1987, 

Almadén in southern Spain, will replace it was announced that Spain’s only remain- 

the company’s depleted ore body at the ing tin mines would close permanently, 

same site and will increase the country’s the result of continued low tin prices. 

mercury reserves to 2.2 million flasks. Minera-Adelaide curtailed production at its 

The new facility, expected to begin pro- La Parilla tin-tungsten mine near Caceres — 

duction in approximately 3 years, contains earlier in the year as a result of flooding 

ore with a relatively high mercury content complications. In 1986, La Parilla produced 

of 20.5%, an amount sufficient to reduce about 120 tons of tin and 45 tons of tung- 

extraction costs by more than one-half. sten. Minas de San Finx S.A., near La 

- Compared with expenditures of $190 per Coruna, halted operations by yearend 1987. 

flask at the company’s opencast Entredicho In recent years, annual output at San Finx 

Mine and $300 per flask at its old Almadén averaged 110 tons. 

operation, costs at the new mine should Zince.—During the first half of 1987, As- 

average $87 per flask. It was expected that turiana de Zinc lost $12.6 million. Compar- 

reduced production costs would result ina _ ed with the same period in 1986, the net 

commensurate price drop from $300 per loss was 5.3% greater on sales revenues 

flask for MAYASA’s mercury. Set in agree- that were 12% higher. The poor perform- 

ment with Algeria’s Entreprise Nationale ance resulted from high energy tariffs and a 

des Non-ferreux et Substances Utiles lower exchange rate for the U.S. dollar, 

(ENOF) during the first quarter of 1987, the which cut the domestic price for zinc. 

$300 quote was said to reflect the floor Reportedly, however, a number of parties 

below which the Spanish mercury producer expressed an interest in acquiring all or 

lost $4 million on sales the previous year. some part of the company, not only for the 

Market prices for mercury reached a low of Aviles refinery but also Asturiana de Zinc’s 

$175 per flask in February 1987. mining interests. These include the 150,000- 

Reportedly, at yearend 1987, MAYASA _ ton-per-year Reocin Mine at Santander, as 

began operating a 15,000-flask-per-year well as a 30% share in Exploracion Minera 

mercury recovery plant, designed to process Internacional Espafia S.A. (EXMINESA), 

mercury residues such as those captured in which runs the 70,000-ton-per-year Rubiales 

zinc processing. The plant, the largest of its operation at Lugo and the 40,000-ton-per- 

type in Europe, was scheduled toemploy 25 year La Troya facility, 30 kilometers south 

to 30 people, with annual output amounting of San Sebastian.



_ THE MINERAL INDUSTRY OF SPAIN 799 

INDUSTRIAL MINERALS picketed the Oviedo facilities, situated in 
. Spain’s northern Asturias region. The walk- 

1 ey eT ECON, ut was in protest of Hunoss's plat 
English China Clays PLC, United Kingdom, °L™nate 2,000 jobs by yearend 1988 and an 

| acquired a 75% share in ‘Caosil S.A. for an additional 6,000 jobs by 1990. Simultaneous- 
undisclosed sum. Caosil quarries a mixed ly, Hunosa, whose output reportedly was 3.5 
kaolinitic sand deposit at Pefialen in Gua- in peoductivity coal, Pan <° ane via od. 

oaalara for Wet Processing at ~ wanueva fe ernized. equipment and more efficient man- 

facility is marketed primarily to the ceram- oeeent te chmiaues. . 1 
ics and paper industries. The coarse and h + tefle re » of ae P Jer was some 

| wet-milled sand is sold for bottle glass Si at oe ective ° a roan effort by 
manufacture. In 1987, the Pefalen oper- ell 8 coal industry to consolidate many 
ation had an annual production capacity of smal producers into el few l arge Corpora | 
about 36,500 tons, with output measured at 1ons as a it In 198 owering costs and 
about 25,000 tons. In addition, two grades of 555m Output. in 7, only 43 of Spain's 
silica sand were produced at an annual rate coal mines produced more than 100,000 
of 95,000 tons, classified sand grading 98.2% tons of coal per year. Another 47 companies 
SiO., 0.012% Fe20s. } accounted for 9.9% of the country’s coal 

Magnesite (Dolomite).—Empresa Auxil- production, while the remaining 133 posted 

iar de la Industria S.A. was expected to 5.4% of total output. Of that production, . 
invest $207,400 in an evaluation of the 92% was consumed by the country s electric 
possibilities for extracting magnesite from POWS stations, 5% by the steel industry, 
dolomite being mined at 10 sites at Granada and 3% by miscellaneous users. | 
in southern Spain. The value of the dolo- _ Natural Gas.—In November 1987, Ene- | 
mite mineral was expected to increase sig- 84°: Spain’s gas distribution company, sign- 
nificantly if it became a source for magne- ed a letter of intent promising to purchase : 

site production. Additional investments of 2tural gas from Soyuzgasexport, the Soviet | 
$153,600 and $57,600 each by the Andalu- @tural gas enterprise, beginning in 1992. 
sian regional government and the Provin- Purchases of between 1 to 1.5 billion cubic 

cial authority of Granada were to supple- eters of gas were scheduled. Under one | 
ment Empresa Auxiliar’s outlay. scenario, 500 million cubic meters would be 

Sodium Sulfate.—Foret S.A., Spanish bought in 1992, followed by an increase to 1 ) 
| subsidiary of FMC Corp., bought the natu- billion cubic meters between 1993 and 1998. | 

ral sodium sulfate operation of Union Sali- By 2004, annual purchases would amount to 
nera de Espafia S.A. The purchase included 1-9 billion cubic meters. Unsolved, however, 

a combined glauberite-thenardite deposit at were the pricing formula and the route 
Castellar, Villarrubia de Santiago, in Tole- by which the gas would travel from the 
do Province, as well as a 150,000-ton-per- U.S.S.R. to Spain. One reported transporta- 

year plant recently modernized to incorpo- tion possibility was through Spain’s plan- 
rate dissolution and vacuum evaporation ned link to the European gas grid through 
technology. The new process, essentially a the French pipeline network. Spain report- 
steam recycling system, consumes less ener- edly was negotiating a pipeline connection 
gy than the submersion-combustion heating with Gaz de France as a means of receiving 
approach that preceded it. Reportedly, the 1 billion cubic meters of gas per year from 

sodium sulfate acquisition would meld syn- Norway’s Troll and Sleipner North Sea 
ergistically with Foret’s other activities, oilfields beginning in 1990. The planned 
particularly supplying the domestic paper linkup was part of Spain’s diversification 

and detergent industries with chemical raw effort to avoid sole reliance on Algeria for 
materials. . gas. Spain’s natural gas contract with its 

other supplier, Libya, expires at the end of 
MINERAL FUELS 1989. 

Coal.—In March 1987, 25 coal mines were Physical scientist, Division of International Minerals. 
shut down as a majority of the 21,000 coal 5 Where necessary, values have been converted from 

miners employed by the Spanish coal prox piasios b= USE 00 the average ratein 1987.





The Mi st 7 ineral Industry of 
_ Sweden 

| By Richard H. Singleton’ 

The Swedish economy enjoyed a some- of the value of the major industrial miner- 
what improved year in 1987. The gross als industries was cement, 30%; aggregate, 
domestic product (GDP) increased about 30%; and dimension stone, lime, and sulfur, 

| 2.5% to $158 billion,? industrial investment about 10% each. 
increased 15% to $5.6 billion, industrial The value of crude steel production was 
production rose 8%, and the jobless rate estimated to be $2.8 billion in 1987, down | 

decreased to 1.9%. The strong trend from 2% from the production value for 1986. 
traditional heavy industry to high technolo- Although the U.S. Government decided to 
gy and services continued. On the negative continue countervailing duties on some 
side, wages continued to soar, private con- Swedish steel, heavy European demand for 
sumption was up, the rate of inflation stainless steel raised specialty steel produc- 
increased, and the current-account balance tion. Sweden’s specialty steel producers 
was $1 billion in the red after showing a $1 and its integrated carbon steel producer 
billion surplus in 1986. announced plans to upgrade plants for more 

Sweden was dependent on export trade, efficient production to meet unexpected de- 
which increased 5% in 1987 to $44 billion. mand. - 
Imports increased by 10% to $40 billion. Production of ferroalloys was down for 
Nearly 10% of Sweden’s export revenues the second consecutive year, at a value of 
usually came from the United States, but $234 million in 1987 compared with $288 
these decreased 10% in 1987 to $4.3 bil- million in 1986. Production values of re- 
lion. Imports from the United States also fined copper and lead rose for the second — 
decreased 10%, to $2.6 billion, despite the consecutive year, by 1% to $147 million for 
lower exchange rate for the dollar. More copper and by less than 1% to $46 million 
than 50% of Sweden’s exports went to the for lead. Production of zinc concentrate was 
European Community (EC) and about 20% _ relatively unchanged from that of 1986, 
went to Nordic countries. with a value of $88 million. Boliden Miner- 

The minerals industry accounted for ap- als AB, Sweden’s largest producer of copper, 
proximately 3% of Sweden’s GDP. Ninety lead, and zinc concentrates and metal, pro- 
percent of the value of the $4.2 billion per posed to expand and improve its mine and 
year industry was metals mining, smelting, smelter productivity, efficiency, and profit. 
and refining. Industrial minerals made up The Government delayed approval of the 
the remaining 10%. Steel billets accounted plans, claiming they conflicted with official 
for about 70% of the value of the metals policies that favor full employment and 
industry, followed by iron ore, ferrochrome, elimination of pollution. Gold exploration 
copper, aluminum, and zinc concentrate, in and mine development became more active. 
order of value. An approximate breakdown 

801
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PRODUCTION AND TRADE : | : 

_Production of refined primary copper and in 1987 because of the 1986 smelter closure. 
lead increased significantly for the second Sweden’s output of fluorspar, a byproduct 
successive year while imports of copper from the country’s only tungsten mine, 
concentrate increased. Production of sulfide decreased significantly after 1985. Ammo- 
ores and iron ore from domestic mines nia (nitrogen) output for fertilizer decreased 
decreased slightly. Production of ferro- significantly because of a. plant closure. 
chrome decreased for the second. year be- Approximately 950,000 tons of metallurgi- 
cause of a smelter closure in 1986 coupled cal coal was imported from the United 
with delays in getting a new smelter on- States. | 

_ stream. No ferrosilicochrome was produced 

Table 1.—Sweden: Production of mineral commodities’ | 

(Metric tons unless otherwise specified) © 

eee 
: Commodity | 1983 1984 1985 1986 1987" 

EE, EE 

METALS : | 
Aluminum: 

| Primary_______-_--___.-_-_-_______ 82,156 782771  —«-88,509 71,667 81,480 
Secondary_________._~______________ 17,484 ‘17,557 17,545 18,144 8,820 | 

Arsenic: Trioxide, refined®__________________ 9,000  —- 10,000 10,000 10,000 10,000 
pper: : . 

| Mine output, Cu content _. _-__.______§______ 76,540 T86,898 90,495 87,387 85,016 

| Metal: 
Smelter: . . 

Primary _____________________ 78,756 719,775 ° 74,668 83,358 92,909 
Secondary ___.________________ 28.076 22,895 26,017 19,142 — 12,669 

Total smelter________________ 101,882 102,670 100,685 102,500 105,578 

Refined: - 
Primary ~________.___________- 50,141 756,440 46,997 68,688 80,877 
Secondary®_____-_____________ 13,216 77,464 17,655 15,778 11,028 . 

Gola _ Total refined _______________ 63,357 63,904 64,652 84,461 91,905 

Mine output, Aucontent________ troy ounces__ 108,300 141,600 148,900  °130,000 °135,000 
Metal, primary?_________________do____ 77,700 106,200 138,000 *°120,000  °125,000 

Iron and steel: 
Iron ore and concentrate: 

Gross weight __________ thousand tons__ 14,265 18,128 20,454 20,489 19,707 
M fe content__________________do.___ 9,270 11,780 13,500 13,520 13,006 

e : 

Pig iron and sponge iron _________do____ 2,112 2,323 2,523 2,539 2,419 

Ferroalloys: 
Ferrochromium_________________ 119,491 134,028 135,458 126,144 109,352 
Ferrochromium-silicon —~___________ 18,377 30,633 26,243 17,024 __ 
Ferromolybdenum _______________ 641 229 161 —- —_ 
Ferrosilicon _. $$$. -$_-__________ 19,406 23,278 28,279 19,969 19,949 
Ferrotungsten_______~___________ 366 180 _— _- -- 

Total. $e 158,281 188,348 190,186 168,187 129,801 
Steel, crude ___________ thousand tons__ 4,116 4,705 4,813 4,710 4,608 . 
Semimanufactures, rolled ________do____ 3,598 — 8,988 4,254 4,005 ©4,000 

Mine output, Pb content _________________ 85,762 _*80,760 75,894 88,908 90,423 
Metal: 

Smelter: 
Primary: 
Crude. 26,025 15,878 15,535 6,512 1,439 Refined.-._____________ 34,780 49,758 43,221 49,160 61,229 

Total primary _______________ 60,805 65,636 58,756 55,672 62,668 Secondary _________ ss 15,170 27,737 25,861 27,783 30,185 
Totalsmelter_-______________ 75,975 93,373 84,617 88,455 92,858 SE G00 94,808 eee 

See footnotes at end of table.
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Table 1.—Sweden: Production of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986 1987” 

‘METALS —Continued 

Lead —Continued . 
Metal —Continued = — 

Refined: 
Primary _..2~~ ~~~ ~~~ 34,780 49,758 48,222 49,160 61,229 . 

' Geeondary _._-_____ 15,170 27,787 25,861 27,788 30,185 

| “Total refined ________________ 49,950 71,495 69,088 76,948 91,414 
Molybdenum, oxide, roasted, Mo content ____.____ 1,698 1,064 1,486 2,170 2,121 
Selenium, elemental, refined ____.._§_________ 42 68 46 reso “50 

Silicon metal ~~~ ee 20,340 20,206 19,755 ©20,000 #20 ,000 
ver: 
Mine ee content . thousand troy ounces. _ 6,655 7,676 7,442 7,555 6,912 
Metal, pri ~- do 5,284 T5370 5,073 F C5 250 ©4800 

Tungsten, mine output, W content __. ~~~ 365 385 402 357 334 
Zinc, mine output, Zn content___.......--__-- T216,805 T210,087 216,408 219,289 218,570 

INDUSTRIAL MINERALS | 

Cement, hydraulic______.._— —_ thousand tons_ — 2,240 2,393 2,124 2,119 “2,300 
Clays: Kaolin___________________---_-_ 308 196 106 "60 4100 
Feldspar, salable, crude and ground __._________ 52,913 49,833 41,720 35,160 52,000 
Fluorspar concentrate ____ ~~~ ~~~ -____ 2,042 3,454 3,169 265 220 
Kyanite______________ TTT TTT __ = 2,200 &5,000 °5,000 
Lime, mostly quicklime__ __— .___ thousand tons_ _ 610 648 649 656 650 . 
Nitrogen: N content of ammonia ______———do____ 49 49 18 46 &45 
Phosphate rock (byproduct): . 

Gross weight ____...2._-_.___.___do____ 107 133 187 192 221 
P20; content __-..-.2 doe 41 51 71 71 82 

Pyrite, gross weight... .__________~_do____ . 430 418 407 447 429 
Quartz... ee 18,041 17,589 17,298 . ®17,000 ©17,000 
Sodjurn sulfate" __-_______—_~— thousand tons_ _ 100 100 100 100 100 

tone: 
Dimension, mostly unfinished: 

Granite __-_________________do____ 128 7138 148 169 “175 
Limestone __ _____/_/»___ do 15 15 15 ®15 €15 
‘Sandstone ________~~~~_ ~~ ____ do 3 4 —- 3 °3 *3 
Slate _._-- ~~~ ~ doe 29 22 21 21 "20 

Crushed: Oo 
Dolomite. ________-----.-=--do____ 645 F930 968 780 *300 
Granite _______________.-__do___. 9,892 9,878 8,060 6,888 ©7,000 

Limestone: , ; 
For cement manufacture ______do____— T7196 TR42 765 913 "900 
For lime manufacture ________do.___ 759 687 1,997 Fr e2 000 ©2000 
For other construction and industrial uses . 

do_ ___ 2,117 2,089 2,068 F €2100 ©2000 
‘Chalk (ground) ___-________do____ 38 40 40 a) 40 
Marl. do 2,717 2,718 2,314 F €2 500 ©2500 
For agricultural uses (ground) ___do____ 807 296 306 300 2300 
For other uses (ground) __—_———do____ 67 108 94 ®100 #100 

Total _____._______~~-do___- ™6,801 6,730 7,584 7,952 °7,940 
Quartzite ~.....-___________do.___ 1,897 1,588 1,466 7,128 “1,500 
Sandstone ______._.___________do.___ 140 188 128 F C195 125 
Other_________~-_.________-do____ 610 666 690 F e700 "700 

Sulfur: Te 
S content of pyrite. .._____..______-do____ T219 7212 210 227 “220 
Byproduct: - 

From metallurgy ___.________-do____ 114 122 128 125 ©130 
From petroleum ——____.-___.~-do____ 20 26 23 49 “50 

Total __________________deo____ 858 F360 356 401 “400 
Sulfuric acid _.____.._____.___-_do.___ 928 930 960 1,001 #1000 

Talc and steatite. _. 2 ~~ ~~~ 21,056 17,882 14,400 2,000 800 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black __ ____________-__ thousand tons__ 24 26 31 F e30 °30 
Coke, metallurgical __......_______--do____ 1,159 1,236 1,247 1,200 “7,200 
Peat, for agricultural use® __§ __.§»§ -_._/_/___._do.___ 60 60 60 60 60 

See footnotes at end of table.
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Table 1.—Sweden: Production of mineral commodities! —Continued 

| . (Metric tons unless otherwise specified) 

— Commodity . 1983 1984 1985 1986 1987” 

MINERAL FUELS AND RELATED MATERIALS — . | 
_ - Continued 

Petroleum: | 
Crude ___-_~-~ ~ thousand 42-gallon barrels_ — 172 98 60 30 24 

Refinery products: . 
Liquefied petroleum gas _________do____ 1,299 1,891 . 2,088 — 2,714 2,448 
Naphtha________-___________do____ 1,640 .1,700 1,096 1,530 1,726 
Gasoline, motor___..__._.._.__do_._~— 21,326 27,931 — 25,466 26,868 ©31,118 
Jet fuel... ~~ -. -____-_______do____ 2,256 3,784 4,112 3,544 &4,704 . 
Kerosene_ _ ~~ ~__..____._._-do___~_ 155 116 202 170 ~=~=——sS°256 

' Distillate fuel oil _..._._._..__..__do___~— 35,219 34,137 34,480 40,761 41,552 
Residual fuel oil! _..-_-_...__._._do___~_ 36,157 27,999 © 27,206 28,025 26,207 

~ Other. ._ ~~~ _do___- 4,129 4,853 5,252 - 5,485 5,872 
Refinery fuel and logses_ __. _ . ..__do___— 4,988 5,175 8,010 6,630. 7,448 

‘Total _- dol 107,169 | 107,586 107,912 . 115,727. ©121,331 

1Table includes data available through July 30, 1988. 
2Includes only that recovered from indigenous ores excluding scrap. . 

| Table 2.—Sweden: Exports of mineral commodities: _ 
Lo : (Metric tons unless otherwise specified) | 

o a ~ - ) ‘Destinations, 1986. 
. Commodity 1985 1986 : a _ : 

7 a : | Baited _ Other (principal) 

Aluminum: . . 7 | 
Ore and concentrate __________~_ 541 _— 
Oxides and hydroxides ________~— 513 8,204 NA Norway 8,017. . 
Metal including alloys: 

Scrap _.______._-_.--- 8,699 13,434 17 ~=Finland 5,327; West Germany 4,247; 
- Denmark 1,170. - 

Unwrought_......._____~_ 41,816 39,353 _. West Germany 19,025; United King- 
: . 7 . dom 5,017; Netherlands 4,183. 

Semimanufactures ...._____ | 48,726 55,961 1,876 Denmark 11,671; United Kingdom 
9,416; Norway 6,770.. 

Antimony: Metal including alloys, all 
forms _______________~-_-- ?) 25 _-. _ All to Netherlands. 

Cadmium: Metal including alloys, all 
forms _. ~~... --~-_~__~-_- 15 -_- 

Chromium: 
Ore and concentrate___.....____~ 13 36 -- All to Norway. 

ie cee etal inclu oys, orms ___ -- 
Cobalt: | . 

Oxides and hydroxides ________~ oe) _- 
Metal including alloys, all forms __ — 125 78 3 Brazil is France 13; United King- 

om 13. 
Columbium and tantalum: Metal includ- 
ing alloys, allforms, tantalum __-_-—_— (4) -- 

Bre and concentrate __ $= ___ 108,707 83,164 __ Finland 42,207; Norway 19,510; West 
Germany 10,687. 

Oxides and hydroxides __._____— 2 _- 
Sulfate ..-_-_-_-____ Le 48 _— 
Ash and residue containing copper _ _ 5,892 7,439 ~— Belgium-Luxembourg 6,318; France 

Metal including alloys: —- 
Scrap ~~ 3,624 4,866 _— Denmark 3,438; Poland 730; Finland 

184. 
Unwrought_ _____-______-— 54,207 58,648 73 United Kingdom 26,855; Belgium- 

Luxembourg 18,229; West Ger- 
. many 7,934. 

Semimanufactures _________ 75,616 81,867 100 Norway 9,618; United Kingdom 8,249. 

See footnotes at end of table.
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| Table 2.—Sweden: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) _ 

. Destinations, 1986 
Commodi 1985 19886 “tnteqd ss  S 

% United Other (principal) 
ee 

METALS —Continued 

Gold: | 
Waste and sweepings | 

value, thousands_ _ $2,677 $13,542 NA United Kingdom $6,,463; West Ger- 
. many $5,135; Switzerland $1,523. 

Metal including alloys, unwrought 
and partly wrought _____do____ $50,966 $90,740 NA NA. 

Iron and steel: - 
Iron ore and concentrate: . . 

Excluding roasted pyrite 
thousand tons_ . 18,302 17,219 136 West Germany 4,507; Belgium- 

Luxembourg 2,902; France 2,407. 
M Pyrite, roasted_____._._do____ ?*) 1 -- Mainly to United Kingdom. 

: etal: 
Scrap __---___________ 21,631 28,585 1 Italy 11,275; Spain 5,162; Nether- 

von | lands 3,190. 
Pig iron, cast iron, related materi- . 
als___2 108,202 113,674 8,796 West Germany 15,998; Japan 15,723; 

United Kingdom 10,209. 
Ferroalloys: 

Ferrochromium ________ . 103,121 85,276 NA NA. 
Ferromanganese________ 1,167 2,009 NA United Kingdom 1,598; Turkey 247; 

Hungary 80. 
- Ferromolybdenum_..____ . 101 68 NA ‘Vietnam 10; Norway 9; Finland 8. 

Ferronickel ___._....___ 3 _—_ 
Ferrosilicochromium — __ _ — 2,226 2,078 - NA West Germany 1,211; U.S.S.R. 701; 

apan 100. 
Ferrosilicomanganese ___ _ — «65 464 NA United Kingdom 412. 
Ferrosilicon. ~~ _~___— 21,416 11,480 NA NA. | 
Unspecified __.__.__~ 343 265 58 Finland 47; United Kingdom 31. 

Steel, primary forms __ _____ _ 761,882 694,316 354,016 West Germany 84,604; Italy 78,543. 
Semimanufactures: . 

Bars, rods, angles, shapes, sec- 
tions. ~~ 2 2) 867,357 807,406 62,610 West Germany 207,738; Denmark 

: - 89,910; United Kingdom 89,119. 
Universals, plates, sheets __ 991,546 931,394 80,551 West Germany 164,462; Denmark 

140,110; Norway 113,466. 
Hoop and strip ____._____ 120,237 126,615 13,802 West German y 27 136; Denmark 

Rails and accessories _____ 41,241 21,259 485 Norway 12,360; United Kingdom 
3,724; India 1,914. — 

Wire _..--2 - 67,261 65,128 8592 West Germany 11,439; Finland 7,283. 
Tubes, pipes, fittings _____ _ 243,321 224,712 25,108 West Germany 38,913; France 21,419. 
Castings and forgings, rough 3,016 4,821 7 Norway 2,117; Finland 1,290; Den- 

; mark 419. 

Ore and concentrate. ___._______ 42,962 58,048 —-— West Germany 31,369; Belgium- 
| _Luxembourg 18,780; U.S.S.R. 3,200. 

Oxides ____§.2 146 _— . 
Metal including alloys: 

Scrap _._-~______ 165 573 _- Denmark 540; Cyprus 32. 
Unwrought____$_§___ 64,772 65,688 3,014 Norway 11,654; Denmark 8,427; West 

Germany 8,257. 
Semimanufactures _________ 404 594 (*) United Kingdom 378; Denmark 134; 

orway 53. 
Magnesium: Metal including alloys: 

p------~-~~-~ ~~ 674 864 50 West Germany 488; Netherlands 147; 
Denmark 56. 

Unwrought ________________ 1 ®) -~ All to United Kingdom. 
Semimanufactures____._. ____ 221 66 NA Denmark 16; Norway 2; unspecified 

Manganese: 
Ore and concentrate, metallurgical- 
grade________ ~~ ___ 24 -- 

Oxides ____-~__~__~____ ~____ 1 -- 
Metal including alloys, allforms ___ 86 113 NA _ Finland 62; Norway 28. 

Mercury — ——---—- 6-pound flasks. __ -- 319 NA NA. 
olybdenum: 
One and concentrate___________ 1,375 1,687 -- Netherlands 1,474; Finland 145; West 

Germany 65. 
Oxides and hydroxides _________ 42 -- 
Metal including alloys, all forms __ _ 118 6 NA _ NA. 

Nickel: Metal including alloys: 
Scrap_ ~~~ ~~ 533 648 10 West Germany 250; United Kingdom 

183; Netherlands 140. 
Unwrought ______________ 96 52 _- Netherlands 33; United Kingd om 11; 

Semimanufactures_______§_____ 1,476 1,361 346 West Germany 197; Italy 125. 

See footnotes at end of table. ,
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Table 2.—Sweden: Exports of mineral commodities: —Continued 

. (Metric tons unless otherwise specified) . 

a 

. Destinations, 1986 

Commodity 1985 1986 : , 
: United Other (principal) 
a 

METALS —Continued 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

value, thousands_ _ $1,248 $1,962 $27 Netherlands $947; Norway $225; 

_ United Kingdom $200. 

Silicon, high-purity _______~do___~_ $20,141 $23,879 NA NA. 

ver: 
Ore and concentrate* _____._do___-_ $70 -- - . 

Waste and sweepings®__ __ _do____ $15,822 $18,738 $2,588 United Kingdom $5,941; West Ger- : 
many $4,754; Norway $3,565. 

. Metal including alloys, unwrought 
and partly wrought . . 

thousand troy ounces__— 6,334 9,099 __ Finland 514; unspecified 8,520. | 

Tin: Metal including alloys: 
‘ 

Scrap .__-_----~--~-------- 1 1 _. Mainly to Finland. 

Unwrought _______-_-----~-- 163 118 -- Norway 58;Denmark 43; Finland 22. 

Semimanufactures________—~—— 154 136 _- Denmark 78; Norway 53; Finland 4. 

. Titanium: . 
Ore and concentrate ______~—~~- 5 _- . 

Oxides ___.____-___--~-~--~- 77 — 
Metal including alloys, all forms _ ~~ 188 189 50 United Kingdom 138. 

Tungsten: 
Ore and concentrate _____---~~- — 193 394 _. All to West Germany. 

Metal including alloys, all forms _ ~~ 194 52 NA United Kingdom 38; West Germany 

Zinc: 
Ore and concentrate ___.—__---~-—~- 426,511 437,695 _- France 84,105; Norway 79,326; Fin- 

land 79,019. 

Oxides __________.-------~-- 484 525 NA West Germany 252; Norway 196. 

Blue powder_— _______-~----- 14 -- . ‘ 

Ash and residue containing zinc — — — — 33,061 23,144 __ Norway 18,316; Belgium-Luxembourg 
3,948; West Germany 396. . 

Metal including alloys: 
Scrap _____-__---~------- 2,457 2,877 _- Norway 1,016; West Germany 698; 

, United Kingdom 277. 

Unwrought. __ -____----~-- 1,104 973 495 Denmark 219; Norway 209. 

Semimanufactures —____~-~— 28 34 -- West Germany 16; Norway 6; Finland 

Zirconium: 
Ore and concentrate ____.—_-~~- 30 _- 

one including alloys, allforms ~~ — 15 21 __ _ All to United Kingdom. 

er: 
Oxides and hydroxides ___.___~- 25 84 NA Norway 49; West Germany 30. 

. Ashes and residues_ —— — —~__--_-—-— 9,553 5,175 _— Netherlands 1,076; East Germany 
358; United Kingdom 321. 

INDUSTRIAL MINERALS 

Abrasives, n.es.: 
Natural: Corundum, emery, pumice, 

etc _._-_-______ ee 49° 243 _- Finland 236; Austria 1; Norway 1. 

Artificial: 
Corundum ______-~~_-~--~~- 48 44 NA NA. 
Silicon carbide_ _______~-~-~ 416 91 NA NA. 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands. — $31 $5 __ Fimiand $1; Norway $1; Switzerland 

Grinding and polishing wheels and 
stones __-_________--__--~- 1,940 2,011 1 U.S.S.R. 548; France 265; United 

Kingdom 264. 

Barite and witherite____._____--~- 4 _- 
Boron materials: 

Crude natural borates. ______~-~ _- 1 _. All to Norway. 
Oxides andacids __________-~~- 20 _- 

Cement_____________--~-----+ 655,666 548,694 NA NA. 

Chalk_____~____~_ ~~~ 8,668 8,329 _— Finland 4,132; Norway 2,721; Den- 
mark 1,056. 

Clays, crude: 
ntonite ___§_§_____________ 90 _— 

Kaolin ___- -_-/_-_____~_-___ 4,466 1,558 _. Finland 1,261. 

Unspecified .._______-_----~-~-- 4,556 5,191 —— Norway 2,912; Italy 1,226; West Ger- 
many 173. 

See footnotes at end of table.
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Table 2.—Sweden: Exports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit 1985 1986 . Ge Other rine 
INDUSTRIAL MINERALS —Continued 

Diamond: 
Gem, not set or strung . 

value, thousands_ _ $2,545 $1,825 $17 Belgium-Luxembourg $669; Finland 
. $503; Denmark $304. 

Industrial stones _____ __ ___do____ $74 $49 -- United Kingdom $23; Netherlands 
$17; Argentina $6. 

Diatomite and other infusorial earth _ _ _ 611 47 _- Norway 32; Finland 4; Israel 3. 
Feldspar, fluorspar, related materials: 

_ Fluorspar _. ~~~ __ 4,939 557 - NA Finland 411. 
Unspecified __.__..______-__ _ 21,803 22,273 | NA United Kingdom 12,031; East Ger- 

many 4,100; Austria 2,483. 
Fertilizer materials: 

Crude, n.es ~~~ 1,006 1,266 —_ West Germany 492; Norway 425; 
. United Kingdom 145. 

Manufactured: 
Ammonia_—___~~~~______ 609 912 NA Norway 882. 
Nitrogenous __—__~.—______ 243,508 260,134 _. NA. 
Phosphatic ___§_§__._______ 69,827 63,953 —_. NA. 
Potassic_ ~~. ~~_____ 4 — 
Unspecified and mixed_.__ __ __ 201,612 201,656 _. NA. . 

Graphite, natural ________._____ 128 «6 — Mozambique 2; Norway 2; Denmark 

Gypsum and plaster ____________ 377 290 _. NA. 
Lime ___ ~~~ 18,699 17,309 NA Denmark 8,072; Norway 4,895; 

Netherlands 2,085. 
Magnesium compounds __—_—_..____ 1,869 575 _— Norway 468; Finland 19; Republic of 

Korea 7. 
Mica: . 

Crude including splittings and waste _ 20 46 _— West Germany 43. 
Worked including agglomerated split- 
tings _. -______ 3 1 NA NA. 

Phosphates, crude _______.___.__ 98,426 132,725 -~— Norway 86,751; Denmark 39,611; 
West Germany 3,853. 

Pigments, mineral: Iron oxides and hy- 
xides, processed _______.___— 971 286 NA NA. 

Precious and semiprecious stones other 
than diamond: 
Natural ____-_ value, thousands__ $6,862 $5,609 — Belgium-Luxembourg $4,593; Den- 

. mark $521; Switzerland $237. 
_ Synthetic _.._______._do____ $25,762 $24,718 _— Ireland $24,350; Finland $365; West 

Germany $2. 
Pyrite, unroasted_._..________ 30 14 —-— Venezuela 10; Thailand 4. 
Salt and brine___....9.-_______-. 2,063 1,835 _— Norway 682; Denmark 456; Belgium- 

Luxembourg 369. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured_ _______ 255 | 305 NA NA. 
Sulfate, manufactured ________ _ 90,938 99,004 NA NA. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked 
thousand tons__ 191 172 1 West Germany 63; Italy 34; Denmark 

Worked __________do.___ 20 20 (?*) Denmark 10; Norway 6; West Ger- 
many 2. 

Dolomite, chiefly refractory-grade 
do___— 36 39 __ Denmark 9; Netherlands 9; Norway 

Gravel and crushed rock ———do____ 1,607 1,611 __ Denmark 769; West Germany 601; 
United Kingdom 105. 

Limestone other than dimension 
do. _—— 845 857 _. Finland 788; Denmark 90; West Ger- 

many 11. 
Quartz and quartzite. _____do____ 424 298 ?) Norway 285; Denmark 6; West Ger- 

many 2. 
Sand other than metal-bearing 

do____ 117 112 __ Norway 54; Denmark 50; West Ger- 
many 7. 

Sulfur: 
Elemental: 

Crude including native and by- 
product... _ 1,502 10,246 -- United Kingdom 9,079; Finland 1,161; 

Netherlands 6. 
Colloidal, precipitated, sublimed _ 25 9,286 __ France 9,285. 

Dioxide. .________..______- 34,690 24,973 NA _ Finland 14,274; West Germany 4,810; 
Norway 2,679. 

Sulfuric acid_ __-- ~~~ 21,645 244,248 34,737 Netherlands 110,608; Belgium- 
Luxembourg 59,705. 

See footnotes at end of table.
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Table 2.—Sweden: Exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

= ) ” Destinations, 1986 | 
Commodity | 1985 1986 . | | mmoaity | United | Other (principal) | 

INDUSTRIAL MINERALS —Continued | 

Talc, steatite, soapstone, pyrophyllite __ 12,305 8,144 -— Netherlands 4,585; Denmark 1,158; 
. Norway 1,116. 
Other: 

Crude___-_---~_---------- 6,530 6,195 ®) Norway 3.921; Denmark 1,620; Fin- 

- Slag and dross, not metal-bearing ___ 106,502 88,111 ) United Kingdom 36,724; Finland a 
— 23,880; Republic of South Africa 

20,072. 

Asphalt and bitumen, natural_._____ 1 8 -- Bast Germany 5; Denmark 2; Norway | 

Carbon black ___.~.~2_~__~______ 16,963 18,149 NA Poland 5,804; Denmark 2,628; East | 
co, Germany 2,559. . 

Coal: . - 
Anthracite. ._-_.._~__________ —_ 3,178 ~- Ireland 3,173. 
Bituminous ______...____._._ 112,014 55,221 -~- _ Ireland 46,664; United Kingdom 

6,208; Norway 1,446. 
Coke and semicoke... ______ 77,189 . 141,863 -- Finland 110,329; West Germany 

oe OS 11,477; Norway 11,418. 
Peat including briquets and litter ____ _ 36,763 51,090 _- Norway 25,281; Denmark 13,320; 

Netherlands 9,428. 
' Petroleum: : 

Crude_ thousand 42-gallon barrels_ — 689 974 -— France 876; United Kingdom 98. 
Refinery products: oe 

Liquefied petroleum gas 
value, thousands_ _ $24,047 $18,207 $3,818 United Kingdom $6,020; France 

Gasoline —_ | . 
thousand 42-gallon barrels__ 4761 8,942 — Denmark 3,403; Norway 2,772; West 

Germany 1,589. 
Mineral jelly and wax — _do____ 1 3 (7) Norway 2. | 
Kerosene and jet fuel. __do_ __ _ 963 417 ~— Denmark 323; Norway 88; India 4. 
Distillate fuel oil ___—_do____ 16,251 17,059 -- Denmark 7,002; West Germany 6,279; 

. - Norway 1,473. “ 
Lubricants _________do____ 1,136 1,248 ) Norway db6, Netherlands 255; United 

om 201. 
Residual fuel oi]. ______do_ ___ 18,588 16,006 936 United Kingdom 4,572; Belgium- 

Luxembourg 3,234; Denmark 2,523. 
Bitumen and other residues 

- . do_ ___ 1,773 1,783 _- Norway 863; Denmark 513; Finland 

~ Bituminous mixtures. __do____ 56 56 8  Belgium-Luxembourg 9; Finland 6. | 
Petroleum coke _____—do____ (?*) ~— 
cerry rae 

NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. . 
5May include other precious metals. | 

Table 3.—Sweden: Imports of mineral commodities? 
(Metric tons unless otherwise specified) 

ee 
Sources, 1986 

Commodi: 1985 1986 . 
mamodity United Other (principal) 

fr 

METALS 
Aluminum: 

Ore and concentrate___________ ' 52,073 50,056 — West Germany 16,622; Netherlands 
12,657; France 9,568. 

Oxides and hydroxides _________ 242,730 187,583 38 Venezuela 62,147; West Germany 
42,934; Jamaica 31,511. 

Metal including alloys: 
Scrap _-_-_____________ 1,507 1,621 () Norway 671; United Kingdom 510; 

Denmark 252. 
Unwrought___._§_________ 46,265 54,269 3 Norway, 23,587 ; Canada 17,583; Fin- 

and 2,646. 
Semimanufactures ________ _ 77,341 86,279 549 West Germany 26,408; Norway 8,240; 

France 7,240. 

See footnotes at end of table.
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Table 3.—Sweden: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) . 

. Sources, 1986 
Commodity. 1985 1986 . . 

| y a United Other (principal) | 

METALS —Continued . - os 

Antimony: Metal including alloys,.all ; 
forms ______~ 1 -~~—---~~-- 23 -- 

Arsenic: Metal including alloys, all . . 

Beryllium: Metal indluding alloys, all” "0 “= | a ryllium: Metal inclu oys, 
forms __~-~—~~-_~-----~-----. . (?*) ?*) ?) oO . 

Cadmium: Metal including alloys, all 
. forms __—~~~_-_-~--~~-~----- 260 201 -— Finland 141; Norway 60. 

Ore and concentrate... ...=- 387,240 — 387,876 NA NA. | 
Oxides and hydroxides ___...__— 987 791 ?*) Poland 431; West Germany 257; 

United Kingdom 68. CO 
cont including alloys, all forms ___ 248 322 NA United Kingdom 258; France 62. 

ti - . oo 
Oxides and hydroxides __.__.____ 8 10 7 Netherlands 2. 
Metal including alloys, all forms —__ 488 433 51 Zambia 148; Belgium-Luxembourg * 

Columbium and tantalum: Metal in- a oo . 
ocluding alloys, all forms, tantalum _ _ _ 1 1 NA Mainly from United Kingdom. 

pper: ——- 

Gre and concentrate __..__.___— 106,474 48,571 __ Chile 20,320; Norway 14,941; Philip- . 
. pines 3,447: 

Matte and speiss including cement . | 
COPPEr 5 agg TTT TTT 5,042 7,012 _- France 6,883; Finland 129. . . 

Oxides and hydroxides ________. 768 693 NA Yugoslavia 301; West Germany 142; 
. | - Australia 110. : 

‘Sulfate ___.__.-_____L__-- _ - - 997 880 NA USSR 17; Czechoslovakia 170; Is- 
a * rae . 

Ash and residue containing copper — — 22,902 29,376 6,689 West Germany 18,764; United King- 
om 2,723. 

_ Metal including alloys: a Fe 
Scrap __ ~~ ~~ 21,275 ~~ ~—- 10,831 2,715 United Kingdom 2,688; France 2,044. 
Unwrought.....---_____ 61,247 62,245. 15 West Germany 9,606; Canada 8,971; 

ee Zambia 8,533. - 
-  Semimanufactures —_ ~~~ __ 41,017 42,545 - 100 West Germany 18,002; West Ger- 

: many 18,002; United Kingdom 
. 5,618; Belgium-Luxembourg 4,919. 

Gold: 
Waste and sweepings 

: value, thousands. _ $690 $433 _- Denmaxy sts Finland $171; Nor- 
way $75. 

Metal including alloys, unwrought . 
and partly wrought ___.—do____ $6,014 $12,269 $114 West Germany $6,465; United King- 

dom $3,539; Switzerland $892. 
Iron and steel: “ 

_Iron ore and concentrate: 
Excluding roasted pyrite. _____ 67,950 67,712 __ Norway 67,266; Netherlands 225; 

. United Kingdom 221. _ 
Pyrite, roasted. _____._______ 6,869 _- 

Metal: . Te 
Scrap _.-. ~~~ 884,890 698,236 11,662 United Kingdom 271,197; U.S.S.R. 

. 195,239; West Germany 79,764. 
Pig iron, cast iron, related 

materials ~_-___________ 56,639 65,804 227 USSR 20,477; Canada 13,448; Brazil 

Ferroalloys: 
Ferrochromium —_______ 52,006 42,967 156 Finland 13,820; Republic of South 

Africa 12,747; U.S.S.R. 5,665. 
Ferromanganese._.__ _ — _ _ _ — 28,406 26,464 -- Norway 16,918; Republic of South 

Africa 5,193; France 3,995. 
Ferromolybdenum_ _ _ _ _ _ _ 1,377 1,388 63 Austria 4 265; Spain 243; United King- 

om 221. 
Ferronickel ____—______ 7,317 13,403 41 New Caledonia 6,205; Greece 2,786; 

Dominican Republic 2,504. 
Ferrosilicochromium — _ _ — — 1,645 100 -. U.S.S.R. 99. 
Ferrosilicomanganese ____ 15,696 17,559 -— Norway 11,997; Republic of South 

Africa 3,361; Czechoslovakia 1,854. 
Ferrosilicon_ —— ~~. ~____ 21,251 17,177 _- Norway 15,516; France 621; West 

Germany 551. 
Unspecified... _._._______ 3,710 4,603 551 U.S.S.R. 837; West Germany 792; 

United Kingdom 616. 
Steel, primary forms ________ 71,030 94,730 1,345 West Germany 44,898; United King- 

dom 20,148; Japan 10,704. 

See footnotes at end of table.
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Table 3.—Sweden: Imports of mineral commodities: —Continued | 

. (Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986 — ee 
| “oy | Gaited Other (principal) 

METALS —Continued 

Iron and steel —Continued . 
Metal —Continued 

Semimanufactures: . 
Bars, rods, angles, shapes, sec- . oo 

tions. ~~~ ~§ 413,208 | 415,152 1,391 West Germany 94,275; United King- 
dom 55,743; Finland 45,548. 

Universals, plates, sheets __ 789,459 857,662 32 West Germany 216,256; Belgium- 
Luxembourg 177,716; France 

Hoop and strip ~~ ___ 133,035 135,265 91 West Germany 55,803; United King- 
. dom 18,867; Finland 13,407. 

Rails and accessories _____ 4,008 4,216 _~. United Kingdom 2,196; West Ger- 
‘many 931; Austria 401. 

Wire _. ~~ ~~~ 31,177 30,613 47 Belgium-Luxembourg 9,545; Finland 
5,253; France 5,153. 

Tubes, pipes, fittings _____ 317,184 309,121 114 West Germany 66,264; Finland 
oo 52,189; United Kingdom 41,728. 

Castings and forgings, rough 10,316 | 9,165 2 Denmark 2,682; Norway 2,510; West 
Germany 1,934. 

Lead: 
Ore and concentrate__.....____ . 6,592 _-. 
Oxides ___-__-__~ ~__~________ 3,905 4,397 6 West Germany 2,757; France 583; 

. United Kingdom 533. 
Metal including alloys: | 

Scrap _________ ~~ ___ 20,660 16,469 43 Norway 6,385; Finland 4,606; Den- 
. mark 3,891. 

Unwrought________.... 4,811 3,825 _- United Kingdom 2,842; Denmark 332; 
West Germany 180. 

Semimanufactures _________ 1,092 1,321 1 West Germany 1,035; Netherlands 
. - 188; United Kingdom 113. 

Magnesium: Metal including alloys: _ i 
p_—--~- —_ 

Unwrought _____ ~~ 1,688 1,840 | 68 Norway 1,771; United Kingdom 6. 
Semimanufactures__......__ 111 132 5 Norway 45; West Germany 35; Swit- 

zerland 21. 
Manganese: 

_ Ore and concentrate, metallurgical- . 
grade______ ~~ Le 336 12,097 ~~ Brazil 11,978; Netherlands 102; 

France 17. 
Oxides ~~  - 255 227 202 ##$West Germany 14; Finland 5. 
Metal including alloys, all forms —— — 1,073 1,726 NA Republic of South Africa 860; France 

; China . 
, Mercury _.______ 76-pound flasks__ 464 1,363 _- Algeria 348; Yugoslavia 290; U.S.S.R. 

Molybdenum: 
and concentrate ___________ 6,481 7,246 3,038 Chile 2,370; Netherlands 886. 

Oxides and hydroxides _________ 125 96 _— West Germany 86; Chile 10. 
Ni Metal including alloys, allforms __. 137 169 19 West Germany 130; Austria 12. 

ickel: 
Ore and concentrate __ ______-_~— _— 18 -_— All from Australia. 
Matte and speiss ___ ..________ — 2,603 3,513 __ Do. 
Metal including alloys: | 

Scrap ______...--------— 5,678 6,689 1,848 West German y 2,319; United King- 
om 1,430. 

Unwrought______ ~~~ 12,284 10,343 611 United Kingdom 2,836; Canada 2,297; 
Republic of South Africa 1,043. 

Semimanufactures _______—_ 1,113 855 97 United Kingdom 490; West Germany 

Platinum-group metals: Metals includ- 
ing alloys, unwrought and partly 
wrought______ value, thousands. — $29,216 $42,255 $8,291 Switeerland $17,438; United King- 

om $8,511. 
Selenium, elemental. ____________ 41 8 NA Finland 5. 
Silicon, high-purity and metal _______— 387 630 NA _ France 368; Norway 204; West Ger- 

many 22. 
Silver: 

Ore and concentrate® 
value, thousands_ _ $29,184 $29,970 $4,057 Peru $12,179; Chile $6,698. 

Waste and sweepings*_____do____ $6,692 $9,015 $6,283 Finland $1,450; France $836. 
Metal including alloys, unwrought 

and partly wrought 
thousand troy ounces__ 5,370 5,562 32 West Germany 2,572; France 1,382; 

United Kingdom 643 
Tin: Metal including alloys: 
Scrap. ._---~~-~~~---~-~_____ 87 58 ~-— Denmark 45; Finland 9; Norway 3. 
Unwrought ________________ 577 643 ® United Kingdom 253; Malaysia 191; 

; West Germany 66. 
Semimanufactures____________ 133 130 (*) Netherlands 58; West Germany 41; 

United Kingdom 27. 

See footnotes at end of table.
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Table 3.—Sweden: Imports of mineral commodities' —Continued 
. (Metric tons unless otherwise specified) 

. . ~ Sources, 1986 
Commodi 1985 1986 ‘ 

¥ United Other (principal) 

METALS —Continued | 

Titanium: 
Ore and concentrate ___________ 4,636 22,656 NA _ Australia 22,581. 
Oxides . 2 4,861 5,039 195 Norway 2,068; Finland 878; West Ger- 

many 616. 
Metal including alloys, all forms —__— 45 38 24 United Kingdom 5; West Germany 4. 

Tungsten: 
Ore and concentrate __  _..____ 1,150 1,351 — Australia 406; France 275; Canada 

Oxides and hydroxides _________ 7 __ , 
Metal including alloys, all forms —__— 42 212 5 Israel 115; United Kingdom 29; West 

Germany 23. 
Zinc: 

, Ore and concentrate. ________ 5 —_ 
Oxides _.- 2 1,321 1,664 -_- West Germany 621; United Kingdom 

409; Netherlands 347. 
' Blue powder. ~~ ~_~__________ - 388 294 __ Norway 265; West Germany 23. 

Ash and residue containing zinc _ _ _ — 29,246 21,386 5,515 West German y 12,419; United King- 
om 1,970. 

Metal including alloys: 
Scrap _________________ 96 192 _-— Norway 108; Denmark 84. - 
Unwrought_____________-_ 35,188 35,943 __ N orway 18,068; Finland 14,026; Po- 

Semimanufactures_________ 193 233 ) West Germany 127; Norway 46; Po- 

Zirconium: | | 
_ Ore and concentrate __________- 3,113 | . 4,268 NA N etherlands 643; Republic of South — 

ca 500. 
one! including alloys, all forms ___ 128 193 36 France 140; United Kingdom 11. 

er: oo 
Oxides and hydroxides _________ __ 728 787 67 United Kingdom 317; Belgium- 

Luxembourg 215. 
. Ashes and residues. ~~ 2 13,784 18,334 155 Norway 7,458; West Germany 1,685; 

Se France 973. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, . 

ete ~- 2,933 1,172 2 Italy 387; Greece 274; West Germany 

_ Artificial: | 
Corundum _ ~~~ ~~~ 6,116 5,910 542 West Germany 3,625; Hungary 526; 

United Kingdom 511. 
Silicon carbide_ ___——~_____~_ 6,470 4,950 NA Norway 3,568; West Germany 939; 

Netherlands 322. 
Dust and powder of precious and semi- . 

precious stones including diamond 
value, thousands. _ $3,533 $3,633 $71 — Ireland $2,789; Switzerland $894; 

Grinding and polishing wheels and . Netherlands $209. 
rin and po wheels an 
stones _____ ~~ 2,954 2,715 76 Austria 1,025; West Germany 497; 

France 274. 
Asbestos, crude __ __._§___________ 1,042 1,069 __ All from Canada. 
Barite and witherite____________ _ 5,606 6,804 — West Germany 6,035; China 329; 

United Kingdom 152. 
Boron materials: 

Crude natural borates__________ 14,718 13,807 4,280 Turkey 8,826; Netherlands 701. 
Elemental 2 ~~ 5 1 NA 
Oxides and acids _____________ 887 7172 74 France 304; Turkey 183. 

Cement_ 2222 200,025 207,609 34 East Germany 106,292; U.S.S.R. 
75,467; Denmark 16,045. 

Chalk. 2 0 25,972 23,148 13 West Germany 10,146; Denmark 
5,739; Norway 4,164. 

Clays, crude: 
ntonite _._.2 22 __ 6,026 9,228 62 Cyprus 4,340; United Kingdom 3,973; 

West Germany 445. 
Kaolin ~~~. ~~ 419,400 386,492 28,103 United Kingdom 330,516; Czech- 

oslovakia 15,067. 
Unspecified _...~_~~_~________ 39,269 35,603 2,500 United Kingdom 20,362; West Ger- 

many 5,249; Czechoslovakia 3,364. 
Cryolite and chiolite_____________ 1,110 170 -— Denmark 169; Norway 1. 
Diamond: 

Gem, not set or strung 
value, thousands_ _ $9,353 $7,677 $49 Belgium-Luxembourg $4,254; Israel 

$1,051; United Kingdom $846. 
Industrial stones __ _____—do____ $753 $608 $21 United Kingdom $193; Netherlands 

$169; Belgium-Luxembourg $68. 
Diatomite and other infusorial earth _ _ _ 2,826 2,298 653 Denmark 769; Iceland 201. 

See footnotes at end of table.
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Table 3.—Sweden: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

ee ——_—————————————————————— —— — ——— 
Sources, 1986 

Commodity 1985 1986 : an 
| Bnited . Other (principal) 

eee eee REE a reer ene eee ee ee eee ee ee ee eee eee ee 

INDUSTRIAL MINERALS —Continued | . 

Feldspar, fluorspar, related materials: 
Fluorspar ____~_—__~----~~- 9,929 - 10,648 _-- Mexico 8,090; East Germany 1,343; 

United Kingdom 708. 
Unspecified _.__________---- 11,860 13,392 -~— Norway 12,154; Finland 884; West 

. So Germany 334. 
Fertilizer materials: 

Crude, n.e.s — —  / -- ~~~ 44 23 _- All from West Germany. 
Manufactured: 

Ammonia_ — ~~. ~~~ 277,932 196,056 12,943 U.S.S.R. 110,950; Poland 51,079; West 
_ Germany 14,127. 

Nitrogenous _____________ 591,314 587,667 NA Norway 385,279; West Germany 
. 58,439; unspecified 70,898. 
“Phosphatic __ ~. .§-$._-_____ 52 1,532 _— All from Belgium-Luxembourg. . . 
Potassic__. value, thousands__ $16,634 $16,894 $290 West Germany $11,520; France 

a $2,208; U.S.S.R. $1,540. 7 
_ Unspecified and mixed__ —_ _ _— 307,013 262,066 100 Norway 169,536; Netherlands 26,123; 

. a West Germany 20,932. . .. 
Graphite, natural _____________~ 143 570 - 22 West Germany 239; United Kingdom 

149; China 90. 
Gypsum and plaster ____________~_ 290,109 291,701 121 Norway 169,536; Netherlands 26,123; 

- West Germany 20,932. . 
Lime ______-_~~-~___________—~ 7,519 3,473 _— West Germany 1,116; Denmark 1,021; 

Finland 1,016. 
Magnesium compounds —__.—~_____~ 28,126 23,453 122 China 8,087; Greece 2,800; United 

Kingdom 2,594. . 
Mica: 

Crude including splittings and waste — 447 399 -__ N orway 1; United Kingdom 87; 

Worked including agglomerated split- - ; . 
tings ___.-__________--- 16 90 ?*) Switzerland 55; Austria 11; Belgium- 

, Luxembourg 11. 
Nitrates, crude __- $$... +---__ 4,600 4,033 — All from Chile. 
Phosphates, crude ______~_____~- 749,688 588,417 81,802 U.S.S.R. 279,406; Morocco 196,334. 
Phosphorus, elemental ___._______ 28 26 _— All from West Germany. 
Pigments, mineral: Iron oxides and 

hydroxides, processed — _— _.__ ~~ 6,323 4,209 5 West Germany 3,406; Spain 316; 
United Kingdom 268. . 

Potassium salts, crude. _______.--_ 2,175 2,099 — All from West Germany. 
Precious and semiprecious stones other 

than diamond: 
Natural _____ value, thousands__ $4,216 $1,964 $250 Thailand $691; West Germany $384; 

Switzerland $318. 
Synthetic _._._________do___~_ $2,237 $2,124 $1,792 Finland $57; Switzerland $50. 

Pyrite, unroasted_...__+____ ~~~ 21,970 48,807 _— Norway 38,384; Finland 10,253; West 
Germany 166. 

Salt and brine____—— thousand tons_ — 1,256 1,269 (7) West Germany 360; Netherlands 300; 
. , Denmark 140. 

Sodium compounds, n.e.s.: 
Carbonate, manufactured_ _______ 106,443 95,318 15,928 Bast Germany 38,840; West Germany 

Sulfate, manufactured _~________ 19,454 19,2382 NA East Germany 8,697; United King- 
dom 4,586; Belgium-Luxembourg 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked ____~— 5,189 6,908 (7) Finland 2,500; Norway 1,919; India 

Worked___________.---- 10,751 13,362 __ Portugal 6,593; Italy 3,770; Finland 

Dolomite, chiefly refractory-grade _ — 187,195 150,078 _. United Kingdom 60,266; Belgium- 
Puxembourg 47,455; Norway 

Gravel and crushed rock ________ 70,091 73,751 6 Norway 35,219; Denmark 11,334; Fin- 
and 10,722. 

Limestone other than dimension ___— 51,538 51,659 — Denmark 26,562; Norway 14,780; 
United Kingdom 8,565. 

Quartz and quartzite___________ 59,1383 = —s_- 63,517 28 Spain 59,156; West Germany 1,909; 
Finland 1,680. 

Sand other than metal-bearing ____ 379,303 286,944 32 Denmark 141,378; Belgium-Lux- 
embourg 119,925; United Kingdom 
19,252. 

Sulfur: 
Elemental: 

Crude including native and by- 
product____________u__ 6,318 8,465 — Poland 5,902; Norway 2,179; West 

; . Germany 237. 
Colloidal, precipitated, sublimed _ 12,004 9,898 _— Poland 9,836; West Germany 62. 

Dioxide__.__-_-----------~- 11,733 8,813 _- Norway 8,812. 
Sulfuric acid____________ ~~~ 28,501 1,404 (7) Norway 1,148; West Germany 226. 

See footnotes at end of table.
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Table 3.—Sweden: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

: | Sources, 1986 
Commodity 1985 1986 : Loko _ | hited _ Other (principal) | 

INDUSTRIAL MINERALS —Continued . 

Talc, steatite, soapstone, pyrophyllite __ 26,349 27 263 55 Finland 12,449; Norway 6,847; 
Belgium-Luxembourg 4,205. 

Other: 
: Crude____~ ~~~ ~---_____-_ 220,773 183,709 230 Norway 166,930; West Germany 

. 2,380; France 863. 
Slag and dross, not metal-bearing _ _ — 32,597 32,392 22  #West Germany 9,225; Netherlands 

8,931; Norway 7,807. 

MINERAL FUELS AND RELATED 

Asphalt and bitumen, natural ______— 653 749 246 Trinidad and Tobago 435; West Ger- 
many 40. . 

Carbon black ____.~______.~__- 12,147 14,271 414 West Germany 7,250; Netherlands 
5,592; United Kingdom 889. 

Anthracite______ thousand tons._ 380. 19 __ China 10; Belgium-Luxembourg 8. 
Bituminous _______....do____ 4,804 4,414 1,160 Australia 1,215; Poland 1,062. 
Briquets of anthracite and bituminous : 
coal_.__~_____....do___ ® 1 _— All from West Germany. 

Lignite including briquets _—do_— —— 3 3 _. East Germany 2; West Germany 1. 
Coke and semicoke____...do___- 382 365 - 86 ‘Japan 79; Australia 36. 
Peat including briquets and litter ___ _ — 24,231 49,600 —_ Finland 41,019; United Kingdom 

4,653; U.S.S.R. 3,572. 
Petroleum: - 

Crude. thousand 42-gallon barrels_ — 101,260 116,487 _. United Kingdom 47,693; Norway 
24,501; U.S.S.R. 9,086. 

- Refinery products: 
' Liquefied petroleum gas 

do_ ___ 4,045 6,397 _— Denmark 2,165; Norway 1,903; 
United Kingdom 1,463. 

Gasoline _.___..__do____ 20,264 21,293 25 United Kingdom 4,526; Finland 3,741; 
Denmark 3,601. 

Mineral jelly and wax _.do.... 112 116 — I West Germany 71; United Kingdom 
13; Hungary 10. 

- Kerosene and jet fuel_ _ _do_ ___ 1,959 2,746 (?) N Fe pen aon Finland 593; United 
om 527. 

Distillate fuel oil __—do___~_ 21,857 21,195 1,459 U.S.S.R. 4,747; Denmark 4,248; East 
Germany 3,958. 

Lubricants __...._._do____ 2,029 1,714 . 21 Netherlands 437; United Kingdom 
; 433; West Germany 254. 

Residual fuel oil... __do___ _ 19,457 23,714 -- U.S.S.R. 6,269; United Kingdom 
4,923; Netherlands 2,983. 

Bitumen and other residues 
‘do... 243 667 NA Mainly from Finland. 

Bituminous mixtures___ —do_ _ _ — 32 31 1 Finland 12; France 8; United King- 
om 3. 

Petroleum coke ____——do___~— 279 759 317 United Kingdom 164; Belgium- 
. Luxembourg 143. . 

NA Not available. . 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 
SMay include other precious metals. 

COMMODITY REVIEW 

METALS nearly one-half of Sweden’s copper concen- 
. , trate, had reserves sufficient for only 10 to 

Copper.—Boliden, Sweden’s largest pro- 15 years and the Nasliden copper-zinc mine 
ducer of copper concentrate and its only jin the Kristineberg district was exhausted 
producer of copper metal, at its Ronnskar and closed. Boliden sought significant Gov- 
smelter, proposed In September a compre- ernment financial support for its plan. The 
hensive $500 million plan to expand its Government officials disagreed with Boli- 
copper-zinc-lead mining operations in  den’s optimistic estimate of the higher em- 
northern Sweden to help ensure a constant ployment after the expansion, and they said 
supply of raw material for its smelter into Boliden’s mining and smelting operations 
the next century. Reserves were depleting both caused serious pollution problems. 
rapidly; the Aitik Mine, which supplied Boliden was appealing at yearend stringent
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proposed environmental regulations, partic: States. The Swedish Ministry of Industry 
ularly because meeting them would signifi- guaranteed it would keep the mine oper- 
cantly curtail copper and lead output from ating until 1991, mostly to continue worker 
the Ronnskar smelter. The company at employment. SSAB had declared in Febru- 
midyear had revealed a $10 million pro- ary its intention to close the two mines 
gram to keep its smelter open while it remaining in central Sweden, Grangesberg 
reduced sulfur dioxide (SO.) emissions by and the smaller Dannemora Mine, in 1989 | . 
50%. The plan was to close several outdated as part of its rationalization program. 
copper and lead production lines as well as Dannemora, about one-third as large as 
sulfuric acid and liquefied SO. plants. Ex- Gréngesberg, was less likely to operate at a 
cept for sulfur dioxide, production levels loss than the larger mine and remained : 
would be maintained through efficiency within the company. Total output of the two 
improvements and capacity increases in the mines during 1987 accounted for about 138% 
newer lines and plants. Boliden continued of Sweden’s total production of iron ore. a 
to send its zinc concentrate to Norway’s Approximately 35% of this output went to 
Norzinc A/S plant for smelting. Boliden SSAB’s Oxelésund steelworks and the re- 
was one-half owner of Norzinc. mainder was exported. SSAB argued that it 
Ferroalloys.—Swedechrome AB began was less costly to import iron ore or pur- | | 

production of ferrochrome in its new chase it from LKAB. | | 
plasma arc smelter at Malm6 in October. State-owned LKAB produced 87% of Swe- 
One of the two furnaces operated contin- den’s iron ore from two deep mines north of 
uously during the fourth quarter at some-_ the Arctic Circle and accounted for 93% of 
what below its 40,000-ton-per-year capacity. export sales. Profitability decreased because 
Operational difficulties in the subsystems of falling world market prices caused by the . 

| not related to the basic plasma reduction falling U.S. dollar and inroads into the 
process had prevented the smelter from world market caused by low-cost ore from 
going on-stream earlier in the year. It did rich surface mines, especially in Australia 
not approach full capacity by yearend as’ and Brazil. Sweden’s iron ore output was 
planned. A small amount of ferrochrome mostly exported to Western Europe, with 
was made early in the year, but continuous the Federal Republic of Germany and 
production could not be maintained at that Belgium-Luxembourg taking more than 
time. The company declared force majeure 50%. Although overall demand was down, 
at midyear on its deliveries. | demand for LKAB’s high-grade pellets 

Gold.—Boliden expanded gold production was up because ore-sintering capacity was 
in three mines in northern Sweden at acost shrinking in Europe. Production of LKAB’s 
of about $4 million per mine; these were two lump ore, all of the high-phosphorus vari- 
copper-zinc mines, Kristineberg and Ren-_ ety, decreased because of decreased demand 
strom, that produced byproduct gold, and in Europe. LKAB production in 1987 was 
Enasen, a gold mine with copper and silver _ pellets, 53%; lump ore, 13%; and fines, 34%. 
byproducts. Nasliden, a copper-zinc mine Manganese.—Manganese-rich nodules 
with byproduct gold, was closed. Loussa- were discovered by Lulea University of 
vaara Kiirunavaara AB (LKAB), Sweden’s Technology at water depths of 200 to 350 
major iron ore producer, conducted explor- feet in the Gulf of Bothnia between Lulea 
atory drilling for gold near Falun in central and Vaasa, Finland. Large areas, up to 70 
Sweden after completing seismic explora- square miles, containing approximately 
tion during 1986. Terra Mining AB began 40,000 tons of nodules per square mile, were 

developing, near Skelleftea in northern identified. Estimated reserves exceeded 1 
Sweden, a gold deposit that was reputed to million tons of manganese at a concentra- 
contain about 300,000 troy ounces of gold. tion of about 18%. The Swedish steel indus- 

Iron Ore.—The Swedish Government try was dependent on imports for its manga- 
purchased at yearend the Grdngesberg nese requirements. 
Mine from Svenskt Stal (SSAB) for 1 krona. Molybdenum.—Metallurg Inc., based in 

The deal was made retroactive to January 1 New York, sold its Ferrolegeringar Troll- 

so that the financial loss incurred during hattenverken AB plant in Trollhattan to 
the year could be transferred to the state. Swedish steelmaker Sandvik AB. The plant, 
Government aid was an unacceptable consisting of a 2,000-ton-per-year-Mo-con- 
means of keeping the mine in the compa-_ tent molybdenum oxide roaster and a grind- 
ny’s hands because it would inhibit SSAB’s ing facility, employed 50 people. It was 
exports of steel products to the United operating at full capacity using imported
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raw material. Sandvik planned to use most _ to invest in a second continuous-slab casting 
of the product in its specialty steel manu- machine at Luled and sheet-roll changing 
facturing. The major feature of the plant, a equipment and a second heat-treating fur- 

: 35,000-ton-per-year ferrochrome smelter, nace at Domnarvet at a cost of $100 million. 
had closed in 1986. The electric arc furnace at Domnarvet was 

Steel.—_SSAB, mainly state-owned, pro- to be closed when the second slab casting 
| duced about 80% of Sweden’s rolled steel machine at Luled became operational. Man- 

tonnage and was essentially the only pro- ufacturing of reinforcing bars, wire rod, , 
ducer of carbon steel. The major source of and light-gauge long products was discon- | 
its iron ore was LKAB. Metallurgical coke tinued at yearend. | 

- was made by SSAB from imported coal, The larger blast furnace at Lulea suffered 
mostly from the United States. The Govern- extensive damage early in the year, causing 
ment sold some of the company’s shares a production loss of 100,000 tons of steel. 

during 1987 to financial institutions. The Production disturbances in the coking plant 
company reorganized at yearend to help at Lulea necessitated a 15% use of imported 
ensure a consistent future profit. Restruc- coke. Extensive repairs were begun at 
turing, begun immediately, included closing Lulea. These costs were charged to the 1987 
facilities that produced unprofitable prod- account. The company’s 1987 profit after 
ucts such as reinforcing bars. The company depreciation, $100 million, was aided by the 
planned to emphasize steel sheet production transfer of the Grangesberg iron mine to 
and concentrate on the domestic market. _ the Government. Raw materials were less | 

The SSAB was to have most of its oper- costly during the year because of the declin- 
ations at three major facilities, the LuleA ing dollar and keen world competition. 

steelworks in the far north near the LKAB Sweden’s major specialty steel producers 
iron mines, the Oxelésund steelworks 30 all reported improved results in 1987. 
miles south of Stockholm, and the Dom- Ovako Steel AB, the large new Finnish- 

narvet steel sheet-rolling plant 60 miles Swedish specialty steel company, announc- 
northwest of Stockholm. Rolling mills were ed a 25% increase in annual raw steel 
also located at LuleA and Oxelésund. The capacity in its Hofors Tube Works, to 

company’s new business organization con- 400,000 tons per year over the following 2 
sisted of three product divisions. The larg- years. The company also invested $47 mil- 
est, SSAB Strip Products with 60% of total lion in new finishing equipment at its 
volume, consisted of a 700,000-ton-per-year Hallefors Works, raising annual bright bar 

coking plant and a 1.6-million-ton-per-year capacity to 50,000 tons. Billet production at 
| blast furnace smelter at Lulea, andatempo- Hiallefors was scheduled to terminate in 

rary electric arc furnace based on scrap at 1989 upon shutting down the electric arc 
Domnarvet. Strip Products also had the furnace. Ovako’s overall specialty steel ca- 
Domnarvet sheet-rolling complex, which in- pacity was expected to remain near 1 mil- 
cluded a 2-million-ton-per-year wide-strip lion tons per year after making these 
hot mill, a 900-million-ton-per-year cold- changes. The other major specialty steel 
rolling mill, and lines for application of producers were Avesta AB and Sandvik 
metal and plastic coatings to the sheet. Steel AB. Fagersta Stainless AB, jointly 
SSAB Oxelésund, with 25% of total product owned by Avesta and Sandvik, announced 
capacity, consisted of a 450,000-ton-per-year that it intended to invest $20 million in 
coking plant, a 1.2-million-ton-per-year updating its rolling mill, thereby increasing 
blast furnace smelter with systems for con- output and productivity. European demand 
tinuous casting of slab, and a hot-rolling for stainless steel increased significantly 
mill, mainly for production of heavy plate, during the year. 
the unit’s major product. SSAB Profiles, the The U.S. Department of Commerce found 
third unit, was responsible for 15% of in February that Avesta Sandvik Tube AB, 
SSAB’s total product capacity. Products the Swedish producer of stainless steel tube 
were to be mostly heavy rolled sections and pipes, had been indirectly subsidized by 
made at Luled and rails produced at Dom- the Swedish Government in past years. 
narvet. Consequently, Commerce asked for a 2.18% 
SSAB closed or began shutting down countervailing duty on imports of Swedish 

outdated facilities during 1987, including a hollow stainless steel products. However, 
billet machine and a rolling mill at LuleA the case was thrown out in March by the 
and a strip mill at Domnarvet and Sura-_ U.S. International Trade Commission (ITC). 
hammer. Decisions were made at yearend U.S. producers again urged the ITC in
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October to impose the duty. Meanwhile, the at its Ronnskar smelter as part of its 
ITC had decided in May that ending import program to reduce SO. emissions from the 
restraints on stainless steel bar and rod and smelter by 50%. Total acid production 

| on alloy tool steel would adversely affect would be affected miinimally but SO. pro- . 
U.S. industry. In July, the U.S. Government duction would be reduced significantly. 
extended the restraints for another 3 years, _ . | | | 
including a 3% tariff that decreased by 1% MINERAL FUELS 

: each year. The Swedish Government con- _ Cl | are | 
tinued to contest the restraints, both direct- osure of the nuclear power industry by 
ly to the U.S. Government and in interna- the year 2010 continued to be the dominant 
tional trade forums. _ energy policy in Sweden. A new energy bill 

Zine.—SKF Plasma Technologies AB re- presented to Parliament in May would close - 
ported that its prototype arc-plasma process 2 of the 12 reactors during the mid-1990’s. | 

for recovery of zinc metal from carbon-steel- The first to be closed would be the Bares- 
mill bag dust operated continuously at near back reactor across the water from Copen- 

| capacity throughout most of 1987. The an- hagen, Denmark. In addition, four large 
nual production rate from the unit at rivers were exempted from hy dropower de- 

- Lanskrona was approximately 11,000 tons velopment, thereby eliminating an estimat- 

of Prime Western grade zinc from 55,000 ©4 2,300 megawatts (MW). Nearly all of the 
tons of dust. Many design changes occurred 19,000 aa aes Swedish orectrie Oe er ond 
during the furnace’s intermittent operation sari y nuclear reactors, 9 Yo, an 
period from 1984 until yearend 1986, includ- Ydropower, 46%. Most leaders of the min- 
ing the design and construction of a satis- erals industry and much of its work force 
factory zinc metal condenser. The plant was were opposed to the nuclear phaseout be- 
initially operated by Scan Dust AB, a sub- cause the resultant higher cost of electric 
sidiary of former SKF Steel Engineering power would price mineral products out of 
AB. The bag dust was mixed with powdered the world markets, resulting in plant clo- 

coal and fluxes and fed, along with a carrier sures. Proponents of ending nuclear power 
gas, into a 6-megawatt, water-cooled, coke- argued in favor of strict conservation ef- 

filled shaft furnace. Heat was supplied by forts, large imports of natural gas, and 
arc-plasma generators placed symmetrical- development of alternate domestic energy 

ly around the bottom of the furnace. The sources, many of them renewable. They said 
zinc vapor was absorbed in a spray of lead these remedies could, if applied rigorously ? 
metal droplets in the condenser. Prime suffice to maintain a viable economy, albeit 
Western-grade zinc was subsequently sep- somewhat less robust. Energy conservation 

arated in liquid form by cooling the molten W#® to be promoted through improved ther- | 
lead-zinc alloy. The process met environ- mal insulation, use of heat pumps mm build- 
mental standards, after a method was devis- ings, and enersy efficient lighting. Alterna- 

ed to recover small amounts of mercury tive domestic power Sources included wood, 
vapor released during the reduction step. wind, straw, peat, and industrial wastes. 
The process presented industry with a tech- Coal-burning power stations were to be 
nically feasible and environmentally ac- made more environmentally acceptable by 
ceptable option for getting rid of baghouse appications such bn the use of amestone in 
dusts from steel plants. The dusts have been technology was being “incorpora ted in to a 

cited as an environmental problem. new 400-MW station planned at Oxelasund 
INDUSTRIAL MINERALS and two smaller 200-MW stations under 

construction in Stockholm. 
Nitrogen.—Supra AB, Sweden’s only fer- Future importation of large volumes of 

tilizer manufacturer, closed its ammonia natural gas from Norway and the U.S.S.R. 
plant in K6ping because of high production was being emphasized as a viable option by 
costs. The 25-year-old-plant’s process was yearend in view of methane’s clean burning 
based on fuel oil feedstock. Supra AB was_ characteristics, its relatively low cost, and 

715%-owned by Norsk Hydro A/S, the giant large reserves. Discussions began with both 
Norwegian fertilizer, oil, and aluminum nations. A preliminary long-range prelimi- 
producer. nary plan was to construct a gas pipeline 

Sulfur.—Boliden announced during the network throughout Sweden such that gas 
second half of the year that it would close could be imported into the country without 
by 1989 the smaller of two sulfuric acid favoring any single exporting country. A 
plants and one of its two liquid SO, plants direct pipeline from the undeveloped Hal-
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tenbanken area of the Norwegian Sea Denmark reached Falkenberg by yearend, 
would be very costly, requiring pipelaying about 60% of the way. The Sweden-U.S.S.R. 
through much rugged undersea and over- boundary line in the Baltic Sea was finally 
land terrain in Norway and Sweden. A less agreed upon after 18 years of negotiations. 
expensive option was to tie Norwegian The Swedish Government began preparing 
North Sea reserves to Danish North Sea for petroleum exploration in the Baltic east 

| pipelines already connected to Sweden, but of Gotland. 
this would expose the gas to potentially 

expensive Danish transport fees. 1Physical scientist, Division of International Minerals. 
The 100-mile gas pipeline under construc- *Where necessary, values have been converted from 

tion in Sweden from Malmé to Goteborg for Sree USS) 00 the average tor 181 at the rate of 
distribution of natural gas imported from





Th t e Mineral Industry of 
Swit _ Switzerland 

By Richard M. Levine! 

In Switzerland, despite its rugged topog- In 1987, the Swiss economy continued its 
raphy with abundant outcrops and plentiful satisfactory course with the gross domestic 
small occurrences of minerals, exploration product (GDP) growing at a rate of 2.5%. | 

had not confirmed abundant economic min- Major economic issues that Switzerland 
eral reserves. Switzerland had only a very faced included coping with the growing 
small mining industry that exploited a few coordination of economic ties with the coun- | 
industrial minerals. All energy fuels were tries of the European Communities (EC), of 
imported, except for about 1.1 billion cubic which Switzerland was not a member, and 
feet of natural gas produced at Fensterwald deciding whether to proceed with nuclear 
in Lucerne Canton. However, hydroelectric power development. Economic growth was 
power was significant as an indigenous accompanied by investment in heavy capi- 
source of electric power. In the metallurgi- tal goods purchases and by a strong revival 

cal sector, aluminum was the only metal of the construction industry. 
produced in appreciable quantities. 

PRODUCTION | 

All mineral industries were privately amounts of gallium, iron and steel products, 
owned except for the salt industry, which and secondary lead. Switzerland refined its 
was a Government monopoly. Metallurgical own petroleum products but relied entirely : 
products were produced entirely from im- on imported crude stocks. The country also 
ported raw materials. Although aluminum produced a small number of industrial min- 
was the only metal produced in appreciable erals, including cement, gypsum, lime, ni- 
quantities, the country also produced small _ trogen, salt, and sodium compounds. 

819
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- Table 1.—Switzerland: Production of mineral commoditiess 

. (Thousand metric tons unless otherwise specified) Oo 

~ Commodity? | 1983 1984 1985 1986 1987° 

METALS | a cee 

Aluminum, smelter, primary _— _— metric tons__ 75,974 79,173 72,742 80,249 373,169 
Tron and steel: _ - 

Pig iron and blast furnace ferroalloys ___ —__ , 10 54 66 79 _ 80 
_ Electric-furnace ferroalloys®___._.§_-§_______ 4 #5 5 SB, 5 

Steel, crude_______~_____-__~----~- . 835 | 978 . 987 - 1,075 1,100 
Semimanufactures, rolled products ___—__ _ 780 800 950 980 900 

Lead, refined, secondary _________ metric tons__ 2,000 2,000 2,000 2,500 — 2,500 

INDUSTRIAL MINERALS 

Cement, hydraulic _________________-- 4,188 4,181 4,254 4,393 34,617 : 
Gypsum® _________~______ ee 186 220 220 200 230 
Lime ____________________________ 42 41 37 35 40 
Nitrogen: N content of ammonia _________ ~~ 985 ¥33 31 30 39 
Salt______________-______________- 317 372 374 389 390 
Sodium compounds, n.e.s.: Carbonate® 

. metric tons_ — 45 44 45 43 23 
Sulfur, byproduct, all sources ______——do___~_ 2,711 2,878 2,638 3,201 3,533 

MINERAL FUELS AND RELATED MATERIALS . 

Gas: . ’ 
Manufactured ______-— million cubic feet__ 1,131 1,098 1,154 1,162 1,170 
Natural _._________________do____ _- __ 700 600 1,100 

Petroleum refinery products: . a 
Refinery gas . 

thousand 42-gallon barrels__ 948 849 920 984 . 1,070 . 
Liquefied petroleum gas_____ — _do____ T1,636° ¥1,647 1,717 1,670 - . 31,817 
Gasoline, all kinds _______~_~—do____ 79 348 3.407 8,486 8,723 38,765 
Naphtha________________do____ 162 71 77 153 160 

| Jet fuel» 5 do _ T2044 T2052 1,922 2,099 - 32,286 
. Kerosene______..___________do___~_ 37 T25 32 31 330 

Distillate fuel oil _._________do____ 13,243 713,184 13,494 13,622 312,862 
Residual fuel oi] ___________do____ T4927 T5081 4,746 4,824 84117 
Bitumen ____________~---do___- 689 844 695 926 3933 

Total _.________.----do____ 39.867 ™32,089 32,012 32,789 31,880 
a 

Estimated. Preliminary. "Revised. 
_1Table includes data available through Nov. 30, 1988. a 
2In addition to the commodities listed, a variety of crude construction materials (common clay, sand and gravel, and 

stone) is undoubtedly produced, but output is not reported, and available general information is inadequate to make 
reliable estimates of output levels. 

3Reported figure. 

| TRADE | | 7 

Reflecting its lack of natural resources, sion standards for automobiles was imple- 
Switzerland usually ran a merchandise- mented, bringing emission standards to the 
trade deficit that was more than compensat- levels of the United States 1983 standards. 
ed for by earnings on capital and services, These new standards would implicitly ne- 
which in total yielded a positive current cessitate catalytic converters. Also during 
account balance. In 1987, Switzerland was the year, Switzerland and the EC reached a 
able to achieve an increase in exports de- basic agreement on scientific and technolog- 
spite the appreciation of the Swiss franc.?_ ical cooperation for research and develop- 
However, the trade balance was less favor- ment in advanced materials in an effort to 
able than in 1986 as imports increased more coordinate the EC program with the Swiss 
than exports. Switzerland ranked as the research program “Materials for the Needs 
seventh-largest European trading partner of Tomorrow.” 
of the United States, ranking behind Italy Despite projected increases in electricity 
but ahead of Spain. Precious stones and demand in the coming decades, two popular 
jewelry were one of the main Swiss imports initiatives to amend the Constitution were 
from the United States, and jewelry wasone advanced opposing nuclear power develop- 

. of the main Swiss exports to the United ment. One would impose a 10-year morato- 
States. The United States placed Switzer- rium on construction of new nuclear 
land in a more favorable status as a recipi- powerplants, and the other called for a 
ent of items on the U.S. export control list, complete phaseout of nuclear power. These 
which eased the granting of U.S. export two national referenda were to be voted 
licenses. upon in 1990-91. Recent opposition to nucle- 
Government Policies and Programs.—In ar power development had been fueled by 

1987, the third stage of a phase-in of emis- the accident at the reactor in Chernobyl! in
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the U.SS.R. mine the prerequisites, possibilities, and 
Switzerland already had five nuclear consequences of phasing out the use of | 

powerplants in operation that supplied al- nuclear energy in Switzerland. Results of 
most 40% of the country’s electric power this study were to be released in 1988. 
output with this percentage rising in win- Owing to the increased opposition to the | 
ter. Nuclear power had tripled its share of development of nuclear power in the coun- 
energy generation in the past 15 years. try, plans for the construction of the nucle- 
During the year, a study was being con- ar powerplant at Kaiseraugst near Basel, 
ducted by a group of experts commissioned over which a 20-year battle had been waged, 
by the Swiss Federal Energy Office to deter- were in serious jeopardy of being canceled. 

Table 2.—Switzerland: Exports of mineral commodities! | 

(Metric tons unless otherwise specified) _. 

Destinations, 1986: 

| Commodit 1985 1986 Whoweqgs)))ttttCtCt 
y United Other (principal) 

. METALS 

Alkali and alkaline-earth metals: 
Alkali metals ____——~_ kilograms_ — 2,604 2,358 64 West Germany 638. 
Alkaline-earth metals _ _ _ _ _do____— 98 35 -- NA. 

Aluminum: 
Ore and concentrate _________—~ 10 14 . NA NA. 
Oxides and hydroxides ____.___~ 1,445 423 36 West Germany 215. 
Metal including alloys: 

Unwrought including scrap — _ — _ 49,570 54,582 32 West Germany 32,756; Italy 16,028. 
Semimanufactures _______—-_ 101,668 104,870 2,806 West Germany 23,646; France 17,436. 

Antimony: Metal including alloys, all 
forms _________ ~~ kilograms_ _ 172 1,292 NA NA. 

Arsenic: Oxides and acids_ _ — _ _ do. _ _ — 148 103 NA NA. | 
Beryllium: Metal including alloys, all 

| forms ______________.do____ 159 164 14 NA. 
Chromium: Oxides and hydroxides —_ — . _ 75 28 (2) © West Germany 19; Italy 3. 
Cobalt: Oxides and hydroxides 

kilograms_ _ 205 363 _- NA. 
Columbium and tantalum: Metal in- . . 

cluding alloys, all forms, tantalum 
do_ __ 794 550 25 West Germany 161; United Kingdom 

Copper: 
Ore and concentrate. _-_§_.____ (?) _- 
Matte and speiss including cement . 

copper __________________ 2,593 60 (?) Italy 26; West Germany 24. 
Sulfate____________.----_- 25 12 - NA West Germany 4. 
Metal including alloys: 

Scrap ____ 9. _----.-- 13,268 12,244 98 West Germany 5,814; Austria 2,190; 
Italy 1,299. 

Unwrought_______~~~_-_- 5,790 5,310 _- West Germany 3,699; Italy 1,467. 
Semimanufactures ___—______ 25,730 26,776 3,973 West Germany 9,972; France 3,215. 

Gold: Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces_ — 29,897 29,640 NA NA. 
Iron and steel: 

Iron ore and concentrate: Pyrite, 
Mevasted eee eee 28 29 _- France 8; Peru 8; Philippines 6. 

etal: 
Scrap ~~ ~~ ___ 100,135 60,949 _— Italy 39,668; West Germany 15,744. 
Pig iron, cast iron, related materi- 
als. 829 1,030 27 West Germany 848. 

Ferroalloys: 
Ferroaluminum _ ~~~ ~~~ _— 2 2 — All to West Germany. 
Ferrosilicon_ _..______- 115 133 _- West Germany 65. 
Silicon metal _________ _ 6,445 6,195 34 West Germany 5,665; Austria 240; 

Italy 202. 
Unspecified_ _.________ 199 156 1 West Germany 34. 

Steel, primary forms _____—_— — 6,721 26,152 _— Italy 23,530; France 2,126. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions... ______- 535,213 505,438 588 West Germany 277,860; Italy 115,783; 

France 46,774. 
Universals, plates, sheets _ _ 96,012 110,852 1,235 West Germany 82,724; Austria 7,906; 

Italy 5,945. 

See footnotes at end of table.
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Table 2.—Switzerland: Exports of mineral commodities: —Continued , 

- . (Metric tons unless otherwise specified) _ . 

| Commodit 1985 1986 | : 
y | a Bnited Other (principal) 

METALS —Continued | | | | 
Iron and steel —Continued 

Metal —Continued 
Semimanufactures —Continued . 

Hoop and strip_________ 35,196 - 46,129 53 Austria 19,585; West Germany 
16,365; France 7,272. 

Rails and accessories _____ 3,354 2,180 18 Italy 887; Austria 647; West Germany 

Wire___.___________ 25,369 «—s«26,868 —«-2,448~«=S- West Germany 14,327; France 4,308. 
Tubes, pipes, fittings _____ 210,029 189,610 9,240 West Germany 77,352; Denmark 

17,579. 
Lead Castings and forgings, rough 10,269 11,148 424 West Germany 4,520; France 3,040. 

ad: . 
Oxides _-__-~_~_______ 5 128 _.  U.S.S.R. 120; Uganda 4; Austria 2. 
Metal including alloys: 

Scrap ____~____________ 10,391 16,008 -. Italy 9,327. 
Unwrought_ _~_§_~§_~________ 4,983 2,088 -— Italy 1,521. 
Semimanufactures _____ _ ___ 44 13 () West Germany 6; Austria 3. 

Magnesium: Metal including alloys: oo . 
Unwrought including scrap —__— —_ — 202 116 _— West Germany 96. 

. Semimanufactures_____ ~~ ____ 584 649 28 France 188; Belgium-Luxembourg 75. 
Manganese: Oxides _____________ 146 4 _— ° Greece 3. 
Mercury ______._— 76-pound flasks_ _— 854 . 151 (?) Netherlands 58; Bulgaria 29; West 

Germany 29. 
Molybdenum: Metal including alloys, all 

forms _________ ~~ 12 6 (?) West Germany 2; Brazil 1. 
Nickel: Metal including alloys: . 

— Scrap LLL 256 295 ~~ West Germany 276; France 19. 
Unwrought __-_-_ ~~ 105 44 (7) West Germany 43. 
Semimanufactures___ ~~ .-____ 563 - 546 2 France 219; West Germany 138; Italy 

Platinum-group metals: Metals including . 
alloys, unwrought and partly wrought . 

thousand troy ounces_ — 999 915 21 Japan 304; West Germany 166. 
Rare-earth metals including alloys, all . 

forms ____.___._ ~~ kilograms__ 72 751 _- Japan 250. 
Silver: 

Waste and sweepings® : 
value, thousands_ _ $154,916 $67,878 $7 Venn $28,166; Spain 

Metal including alloys, unwrought — 
and partly wrought 

thousand troy ounces_ _ 17,485 22,107 37 United Kingdom 933. 
Tin: Metal including alloys: . 
Scrap_._-_._-_~____ ee 90 28 —_ West Germany 13. 
Unwrought ~~~ 198 161 (?) Italy 70; West Germany 66. 
Semimanufactures___________ _ 24 59 __ Iran 34; Italy 8. 

Titanium: Oxides_ ~~~. __ 397 139 (?) Austria 50; Italy 49. 
Tungsten: Metal including alloys, all 

forms ____________~______ 63 38 (2) West Germany 31. 
Uranium and thorium: Oxides and other 
compounds ________~_________ 7 5 (?) West Germany 2. 

Zinc: 
Oxides ___ ~~ ~~~ 22 18 __ Italy 12; Yugoslavia 3; France 2. 
Blue powder___ ~~ ~~ ~~ 25 34 NA Austria 15; Hungary 10. 
Metal including alloys: . 

Scrap _______________ 1,182 1,222 __ Italy 750; West Germany 389. 
Unwrought___~§_~9_§_~_~_~______ 137 27 a West Germany 19; Italy 5; France 2. 

Oth Semimanufactures _________ 79 11 _— France 3; West Germany 2. 
er: 
Ores and concentrates______.___ 105 178 (?) Portugal 65; West Germany 32; Italy 

Ashes and residues___________ _ 15,485 16,518 38 West Germany 6,350; Belgium- 
Luxembourg 4,966; Italy 2,066. 

Base metals including alloys, all forms 302 978 62 West Germany 109. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete __-___ LLL 28 25 (?) West Germany 7; France 1. 
Artificial: 

Corundum _____§_________ 271 220 17 West Germany 131. 
Silicon carbide___ __________ 5,504 5,622 NA NA. 

See footnotes at end of table.
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Table 2.—Switzerland: Exports of mineral commodities: —Continued _ 
| (Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit, 1985 _ 1986 : 
: * United Other (principal) 

. INDUSTRIAL MINERALS —Continued | 

Abrasives, n.e.s. —Continued 

| Dust and powder of precious and semi- 
precious stones including diamond 

kilograms_ _ 3,369 3,674 198 Italy 1,502; France 402; West Ger- 
- many 380. 

Grinding and polishing wheels and 
stones _______ ~~ _~______- 1,912 1,830 42 West Germany 453; United Kingdom 

Asbestos, crude _ = __._-______--- 5 15 (7) Austria 7; West Germany 5. 
Barite and witherite____..______- 38 15 1 Ivory Coast 5; West Germany 4; Aus- 

tria3. | 
Boron materials: . 

Crude natural borates... ________ 5 3 _- All to West Germany. 
Oxides and acids _____________ 5 2 —_ NA. . 

Cement_________~__~__________ ' 16,575 25,288 54 West Germany 23,392; France 1,695. 
Chalk. ~~~ _§_~_____ Le 280 284 20 West Germany 184; France 26; Aus- 

tria 15. 
Clays, crude______~-~__._______ _ 50,513 73,080 (?*) West Germany 72,775; Austria 145. . 
Cryolite and chiolite__ $9 ..__.—_ - 46 5 Brazil 2; Turkey 1; Venezuela 1. 
Diamond: . 

Gem, not set or strung vy 
value, thousands__ $1,002,872 $1,324,548 $62,731 United Kingdom $746,443; Israel | 

Industrial stones ______—~—do____ $39,771 $45,856 $1,364 Italy $21,212; France $4,157; West 
Germany $3,519. 

Diatomite and other infusorial earth _ __ 40 50 ssi(ssC(F*YC. Yugoslavia 24; Greece 8; West Ger- 
many 4. 

Feldspar, fluorspar, related materials _ _ 159 153 _- Portugal 41; West Germany 39; 
. . Venezuela 24. 

Fertilizer materials: os 
Crude, n.e.s _. 2,210 1,871 _- Austria 1,245; France 543. 
Manufactured: 

Ammonia_—_—______ ~~ ___ 31 — “11 _— France 6; West Germany 2; Republic 
; of Korea 1. 

Nitrogenous ____________~ 1,953 1,346 2 West Germany 1,220; Sweden 80. 
Phosphatic____._.._______ 2 4 NA NA. | 
Unspecified and mixed_______ 3,535 4,284 14 West Germany 2,104; Peru 612. 

Graphite, natural __________-=-- 10 8 -— West | Germany 2; Republic of Korea 
; Peru 1. 

Gypsum and plaster ____..-_______ 11,970 15,143 1 France 15,014. 
Lime __ 187 768 _— Norway 322; West Germany 203; 

Denmark 175. 
Magnesium compounds: Oxides and 

hydroxides ____________.----— 16 15 (?) West Germany 20; France 6. 
Mica: 

Crude including splittings and waste _ 130 TT — West Germany 57; Venezuela 8; Aus- 
tria 5. 

Worked including agglomerated split- 
tings ___._________ ~~ 447 490 a | Sweden 63; United Kingdom 51; Nor- 

. way 50. 
Phosphates, crude ___ — _ — kilograms_ _ _- 84 _- All to West Germany. 
Phosphorus, elemental __ ~~~ —do____ 222 7191 NA West Germany 44; unspecified 747. 
Pigments, mineral: 

Natural, crude __-___~_~ ~~ ____ 29 28 NA NA. 
Iron oxides and hydroxides, processed . 78 405 1 West Germany 353; Philippines 15. 

Potassium salts, crude__________~~ 103 117 NA NA. 
Precious and semiprecious stones other 

than diamond: 
Natural ____— value, thousands_ _ $168,344 $198,226 $381,966 France $36,098; Hong Kong $23,136. 
Synthetic ___________-do___~ $20,003 $27,763 $4,507 West Germany $4,825; France $2,651. 

Pyrite, unroasted____._______-_-~ 16,853 _— 
Salt and brine_ ~_.____.____--—-- 49 45 (7) _—_— Argentina 9; Bangladesh 9; Belgium- 

Luxembourg 6. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured. ____ _ —_— 22,532 15,739 NA Italy 10,253; West Germany 5,186. 
Sulfate, manufactured _________ 178 46 NA Austria 15. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked ____— 21,978 27,153 (?) West Germany 12,757; Italy 12,692. 
Worked _____________ _- 8,319 7,593 8 West Germany 6,710; Austria 404. 

Dolomite, chiefly refractory-grade _ — 38 24 _- West Germany 18; Philippines 5. 

See footnotes at end of table.
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Table 2.—Switzerland: Exports of mineral commodities’ —Continued 

(Metric tons unless otherwise specified) 

Destinations, 1986 _. 

a Commodit 1985 1986 : 
y Suited Other (principal) 

INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel —-Continued . a 

Gravel and crushed rock ________ 8,972 43,853 1 West Germany 41,716; France 963. . 
Limestone other than dimension ___ 25 80 __ France 78. 
Quartz and quartzite___§________ 30,777 36,069 1 Italy 35,217; West Germany 607. 
Sand other than metal-bearing _ ___ 16,837 . 18,955 (?) Italy 14,971; France 2,975. 

Sulfur: . . 
Elemental: 

Crude including native and by- 
- product. ~~ ~~ 4,634 . 6,421 -- Italy 3,570; Yugoslavia 1,483; West 

. Germany 1,276. 
Colloidal, precipitated, sublimed _ 27 43 - West Germany 42. 

Dioxide. _.._-_____~________ 9 15 _. NA. 
Sulfuric acid_ ~~~ 20,209 18,438 (?) West Germany 15,754; France 1,216. 

Talc, steatite, soapstone, pyrophyllite __ 95 86 (?) Austria 48; France 10; West Germany 

Other: 
Crude____-______ 3,917 1,762 (7) West Germany 1,309; Belgium- 

. Luxembourg 74. 
Slag and dross, not metal-bearing _ _ _ 36,051 44,699 _— West Germany 32,355; Italy 11,496. 

MINERAL FUELS AND RELATED 
MATERIALS . 

Asphalt and bitumen, natural ______— 3 34 — France 32; West Germany 2. . 
. Carbon black _._ ~~~ ~~ 253 183 () Czechoslovakia 57; Austria 30; West 

Germany 24. 
Coal: - 

Anthracite and bituminous. __—___ 2,204 1 NA _ NA. 
Briquets of anthracite and bituminous 
coal__________. ~ kilograms_ _ _- 105 _- Allto Brazil. —. 

Coke and semicoke_______...-__-~ 257 | 1,686 _ West Germany 1,685. 
Peat including briquets and litter ___ _ _ 1,522 1,212 _— Austria 1,056; West Germany 156. 
Petroleum: 

Crude_____— —_42-gallon barrels_ _ 7. 43 _- US.S.R. 36. 
Refinery products: 

Liquefied petroleum gas . 
do_ ___ 489,694 330,600 1,427 Italy 283,933; France 33,489. 

Gasoline __________do____ 145,852 34,162 17 Austria 32,198; Netherlands 986. 
Mineral jelly and wax _—do____ 776 1,015 228 France 244; United Kingdom 228. 
Kerosene and jet fuel_ _ _do_ _ __ 2,464 2,992 _- Austria 2,836; West Germany 85. 
Distillate fuel oil _____do____ 110,020 34,987 _. Austria 34,972. 
Lubricants _________do____ 126,084 104,972 6,573 Italy 24,724; West Germany 24,045. 
Residual fuel oil___ ____do____ 1,938,007 1,252,246 — West Germany 1,134,012; Austria 

Bitumen and other residues 
do. __ 18 2,333 _. All to Austria. 

Bituminous mixtures___do____ 11,684 12,447 1,097 West Germany 3,109; France 2,188. 
Petroleum coke ______do____ 390 412 33 West Germany 280; Italy 88. 

NA Not available. 
1Table prepared by Linda Williams. 
2Less than 1/2 unit. 
3May include other precious metals.
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~ Table 3.—Switzerland: Imports of mineral commodities? 

(Metric tons unless otherwise specified) 

a 
_ Sources, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

_ 

METALS 

Alkali and alkaline-earth metals: : 
Alkali metals _______-------- 519 392 1 West Germany 350; United Kingdom 

30; France 10. 
Alkaline-earth metals — — kilograms_ _ 519 1,357 251 NA. - . 

Aluminum: . 
Ore and concentrate _______~_~~- 44 512 _- West Germany 132; United Kingdom 

Oxides and hydroxides ________~— 146,751 160,374 112 Australia 125,419; Italy 23,347. . 
Metal including alloys: os 

Unwrought including scrap _ — _ — 78,745 88,274 67 West Germany 30,029; Norway 
: 22,232; Iceland 21,406. 

Semimanufactures ____—~—=___— 62,106 65,767 387 West Germany 29,572; Belgium- 
Luxembourg 10,680. 

Antimony: Metal including alloys, all : . 
forms ___.—__.~~-~__-_=+=----- 27 62 NA China 55. 

Arsenic: Oxides and acids_ ______~ ~~  8i 1 -— NA. - 
Beryllium: Metal including alloys, all 

forms __________—~—-~— kilograms_ _ 1,019 3,532 2,663 United Kingdom 450; West Germany 

Chromium: Oxides and hydroxides _ _ ~ — 788 794 54 West Germany 571; Poland 79. 
Cobalt: Oxides and hydroxides _ — _ _ _—_— 2 15 1 West Germany 12; United Kingdom 

Columbium and tantalum: Metal in- 
cluding alloys, all forms, tantalum 

kilograms_ — 1,457 2,024 1,007 Austria 830. 
Copper: . . 

Ore and concentrate ______do__ ~~ 25 25 __ All from West Germany. 
Matte and speiss including cement 

copper __________~------- 11,637 13,707 167 Belgium-Luxembourg 3,812; West 
Germany 3,776; Chile 3,411. 

Sulfate ___._§__. ~__ ~~ _ 802 738 __ Italy 260; U.S.S.R. 190; Czechoslovak- 
| , ia 90. 

Metal including alloys: CO 
Scrap ____.___~-------- 6,845 6,263 428 West Germany 2,535; U.S.S.R. 1,678; 

Austria 525. 
Unwrought__——__.-_-_-~-- 1,403 1,512 4 West Germany 1,035; United King- 

om 218. 
Semimanufactures — __ _____—~ 89,100 89,848 395 West Germany 33,745; United King- 

. dom 16,950; France 11,894. 
Gold: Metal including alloys, unwrought 

and partly wrought — 
thousand troy ounces__— 28,392 38,420 NA France 55; unspecified 38,286. 

Iron and steel: 
Iron ore and concentrate: Pyrite, 

roasted _____________-~-_- 6,418 11,240 _- Belgium-Luxembourg 7,754; Norway 
2,882; Italy 463. 

Metal: 
Scrap _________.------- 239,934 323,815 _. West Germany 195,443; France 

105,107; Netherlands 17,453. 
Pig iron, cast iron, related materi- 

als___-§_-§_-§_§_~___ 70,402 50,976 3 West Germany 22,706; France 9,695; 
Brazil 9,509. 

Ferroalloys: 
Ferroaluminum __ ~~~ -—~-- 301 377 _. United Kingdom 194; Belgium- 

Luxembourg 97. 
Ferrosilicon_ _______~-- 7,219 7,963 __ USSR. 2,319; West Germany 2,259; 

Yugoslavia 1,194. 
Silicon metal ________-~- 264 256 36 West Germany 123; France 72. 
Unspecified_._.____-_- 15,003 15,156 (?*) Norway 5,728; West Germany 3,620; 

France 3,199. 
Steel, primary forms __———__~ 208,572 164,303 77 West Germany 44,127; Netherlands 

34,055; United Kingdom 31,933. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions___§_§_-_____--_- 638,396 660,236 603 Italy 183,288; West Germany 162,017; 

Belgium-Luxembourg 128,255. 
Universals, plates, sheets — _— 703,501 112,387 69 West Germany 201,932; Belgium- 

Luxembourg 126,504. 
Hoop and strip ______——- 238,318 243,496 800 West Germany 131,730; Netherlands 

36,438; Austria 27,670. 
Rails and accessories — — — _ — 41,748 45,851 @) Austria 24,924; West Germany 

14,291; Italy 5,374. 
Wire ____________~--_ 41,945 48,473 39. West Germany 15,349; Italy 12,897; 

Belgium-Luxembourg 4,823. 
Tubes, pipes, fittings _ — ——_ 153,737 152,483 109 West Germany 68,177; Italy 23,222; 

France 15,87 6. 
Castings and forgings, rough 14,622 14,970 45 West Germany 5,132; East Germany 

3,635; France 1,833. 

See footnotes at end of table.
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| Table 3.—Switzerland: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986 : 
ay | Gnited / Other (principal) 

METALS —Continued 

Lead: 
Ore and concentrate_._________ 3 12 12 
Oxides _-______-_-__~_---__ 265 402 _— West Germany 351; France 32; Ne- 

. therlands 10. 
Metal including alloys: 

- Serap__-~--~-~- 2 303 NA = Netherlands 286. 
Unwrought___.__~._-______ 10,681 10,186 1,047 France 2,757; Canada 2,035; West 

- Germany 1,701. 
Semimanufactures _________ 1,721 1,758 1 West Germany 1,533; Belgium- 

: Luxembourg 187. 
Magnesium: Metal including alloys: 

Unwrought including scrap ______ 2,119 2,556 142 Norway 1,542; Italy 374; Canada 320. 
- Semimanufactures____ ~~ __ 56 41 3 West Germany 27; Italy 5. 

Manganese: Oxides _____________ 1,118 1,434 (?) Greece 894; Japan 298; Belgium- 
. a Luxembourg 101. 

Mercury __-___~—- 76-pound flasks__ 1,705 1,084 (2) Spain 565; United Kingdom 162. 
Molybdenum: Metal including alloys, all 

forms _~_~_~~_~_~_~_~_~_________ 23 21 2 Austria 10; West Germany 5. 
Nickel: 

Ore and concentrate___________ __ 56 (?) USSR. 24; Norway 21; United King- 
. om 11. 

Metal including alloys: 
Scrap... __________ 86 29 () West Germany 14; Ivory Coast 5; 

. Bulgaria 4. 
Unwrought including matte and 

speiss_ $$ § 1,261 1,382 25 Republic of South Africa 297; Norway 
. | 242; Finland 225. 

Semimanufactures __ . _ .___ 1,565 1,524 78 West, Germany 914; United Kingdom 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

thousand troy ounces_ — 1,198 1,158 112 United Kingdom 420; U.S.S.R. 158; 
West Germany 149. 

Rare-earth metals including alloys, all 
forms __________-~_ ~ kilograms_ _ 4,778 611 133 France 158. 

Silver: 
Waste and sweepings® 

value, thousands_ _ $67,655 $47,036 $1,537 Saudi Arabia $5,661; Lebanon $5,487; 
West Germany $4,762. 

Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces_ _ 29,047 56,225 22 Peru 808; West Germany 112; unspe- 
. cified 52,997. 

Tin: 
Ore and concentrate _ _ _ kilograms_ _ 235 __ 
Metal including alloys: 

Scrap _-_________---___ 7 5 _. Mainly from West Germany. 
Unwrought___§_$_§__________ 977 1,369 20 Malaysia 616; Indonesia 125; Nether- 

lands 128. 
Semimanufactures __—_—  —_ 407 432 2 West Germany 268; Belgium- 

Luxembourg 67; Netherlands 63. 
Titanium: Oxides____§_§_§_________ 2,348 1,693 (?) West Germany 738; Belgium- 

Luxembourg 323; United Kingdom 

Tungsten: Metal including alloys, all 
forms _~__.~_~__~____________ 98 64 8 France 20; West Germany 18. 

Uranium and thorium: Oxides and other 
Zoom Pounds ~o eee ee 16 18 1 France 11; West Germany 3. 

inc: 
Ore and concentrate... _____ 4 4 _- All from West Germany. 
Oxides _-.- ~~ >_> 1,482 1,221 (?) France 517; West Germany 290; 

United Kingdom 211. 
Blue powder___________.___ 3,352 3,500 _. Belgium-Luxembourg 1,890; West 

Germany 1,030. 
Metal including alloys: 

Scrap_______ 24 141 NA Belgium-Luxembourg 49; Italy 33. 
Unwrought______________ 26,363 30,186 1 Netherlands 7,856; West Germany 

6,562; Norway 5,191. 
Semimanufactures _________ 1,536 1,640 21 West Germany 757; France 277; 

Belgium-Luxembourg 264. 
Other: 

Ores and concentrates__________ 4,442 3,459 306 West Germany 900; Belgium- 
Luxembourg 853; Republic of South 
Africa 448. 

Ashes and residues_ __________ _ 807 1,172 1 West Germany 906; Austria 152. 
Base metals including alloys, all forms 1,204 1,361 230 Republic of South Africa 234; 

Belgium-Luxembourg 230. 

See footnotes at end of table. .
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Table 3.—Switzerland: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

eer SS SVS FS i SS SSS SS 

Sources, 1986 

Commodit; 1985 1986 : . 
y United Other (principal) 
a 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: . 
Natural: Corundum, emery, pumice, 

ete ______-_-___--------- 9,462 10,571 129 West Germany 9,929; Italy 471. 
Artificial: 

Corundum ____ ~~_-~_--_~-~ 7,077 7,006 250 West Germany 3,116; Austria 2,374. 
Silicon carbide_ — . ______~~- 4,017 1,441 (?) West Germany 1,145; Norway 249; 

. 7 U.S.S.R. 30. 
Dust and powder of precious and semi- 

precious stones including diamond oo . 
kilograms_ — 5,671 5,967 1,154 Ireland 4,002. 

Grinding and polishing wheels and 
stones _____________-----~-~ 2,171 2,065 22 West Germany 1,008; Italy 335; Aus- 

tria 211. 
Asbestos, crude___...____---_--~- 5,058 3,923 7 U.S.S.R. 1,422; Canada 1,408; Repub- 

. . . lic of South Africa 888. 
Barite and witherite___________- - 1,348 885 _- West Germany 676; France 141; Italy 

Boron materials: 
Crude natural borates______ ~~~ 302 200 _. Netherlands 172; Turkey 26. 
Oxides and acids _________~-~- 402 468 1 France 165; Turkey 133; Italy 110. 

Cement___.______~-~--_----—- 350,964 425,052 16 West Germany 165,732; Italy 152,089; 7 
France 58,366. : 

Chalk___ =~ ee 38,431 40,357 26 France 30,623; Italy 7,913; West Ger- 
. many 1,492. . 

Clays, crude____._-____~------- 179,468 171,002 1,309 United Kingdom 73,128; West.Ger- 
many 72,874; France 14,456. 

Cryolite and chiolite_____.___~--_~ 35 16 ~— Denmark 15. . 
Diamond:. : 

Gem, not set or strung 
value, thousands._ $1,036,659 $1,480,503 $111,041 United Kingdom $1,098,280; Belgium- 

Luxembourg $67,365. 
Industrial stones ____. __—do_—__ $38,951 $45,587 $4,694 irelengee West Germany. 

Diatomite and other infusorial earth _ _ _ 6,920 6,303 1238 Denmark 4,777; France 913. 
Feldspar, fluorspar, related materials __ 17,301 11,691 _— Italy 5,209; West Germany 2,960; 

France 2,163. 
Fertilizer materials: / 

Crude, n.es ~~ ee 17,649 14,736 a! France 9,151; Italy 3,349; West Ger- 
many 1,596. 

Manufactured: . 
Ammonia. ____.~._..__--—- 22,306 28,870 a Austria 10,535; France 9,191; West 

Germany 7,246. 
Nitrogenous ___.._____—-_- 94,564 98,083 18 Austria 33,166; West Germany 

14,635; Netherlands 13,557. 
Phosphatic ___~_____-----~~ 92,105 85,663 _ France 58,216; Belgium-Luxembourg 

23,436; Netherlands 2,327. 
Unspecified and mixed_ — — — — — — 164,647 169,233 14,268 France 46,131; West Germany 42,738; 

Belgium-Luxembourg 25,948. 
Graphite, natural ________--__-- 108 237 (?) West Germany 110; Italy 72; France 

Gypsum and plaster _________---~~- 70,096 69,208 _. West Germany 46,488; Italy 15,735; 
France 6,145. 

Lime _____________-------~-- 71,824 75,295 _. West Germany 41,857; Italy 33,375. 
Magnesium compounds: 

Magnesite, crude_________-_~~- 12 24 _. NA. 
Oxides and hydroxides ____.___~_ 5,383 5,425 25 Austria 3,006; Spain 1,333. 

Meerschaum, amber, jet — — kilograms. _ 1 _- 
ica: 
Crude including splittings and waste _ 611 585 1 France 257; West Germany 159; 

United Kingdom 71. 
Worked including agglomerated split- 

tings ____-._-___~--------- 388 431 1 France 240; Belgium-Luxembourg 99; 
India 75. 

Nitrates, crude _______-____---- 14 __ 
Phosphates, crude ______-____-~- 6,247 9,837 -- France 5,193; Morocco 3,977; Israel 

Phosphorus, elemental _______~--~- 4,419 4,112 83 France 1,088; Italy 1,077. 
Pigments, mineral: 

Natural, crude _______---___-— 309 244 _- Austria 135; West Germany 77. 
Iron oxides and hydroxides, processed 3,387 2,388 19 West Germany 2,107; United King- 

dom 74; Japan 39. 
Potassium salts, crude. ____-.____-— 81,381 71,002 _— France 48,558; West Germany 4,794. 

See footnotes at end of table.
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| Table 3.—Switzerland: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

. Sources, 1986 
Commodit 1985 1986 : 

y Suited Other (principal) 

- INDUSTRIAL MINERALS —Continued 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands_ _ $210,450 $255,212 $61,050 Ueied Kingdom $32,763; Hong Kong 

Synthetic ___..§________do-___ $8,902 $12,130 $1,77 France $5,866; West Germany $1,401. 
Pyrite, unroasted_____§__ 2 ____ 84 131 _— West Germany 68; France 58; Italy 5. 
Salt and brine_______§__________ 1,932 2,226 (?) France 1,908; West Germany 198. 
Sodium compounds, n.e.s.: . . 

. Carbonate, manufactured________ 5,968 4,650 (7) Bast Germany 2,362; West Germany 

Sulfate, manufactured _________ 19,166 21,527 __ West Germany 10,793; Austria 9,850. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ 110,346 169,743 _— West Germany 70,981; Austria 

40,663; France 30,647. . 
Worked 5 125,452 149,519 15 Italy 104,194; Portugal 19,787. 

Dolomite, chiefly refractory-grade __ 22,410 . 22,885 16 Italy 11,671; West Germany 5,968; 
Belgium-Luxembourg 2,993. 

Gravel and crushed rock _______—_ 5,785,180 6,119,100 129 France 3,325,881; West Germany 
_ 1,647,340; Italy 718,732. 

Limestone other than dimension __ — 12,805 6,829 _— France fis; Italy 329; West Ger- 
many 54. 

Quartz and quartzite___________ 35,636 28,605 444 Italy 13,326; West Germany 7,952; 
Portugal 6,229. 

Sand other than metal-bearing ____ 1,506,443 1,698,513 21 Italy 625,114; West Germany 477,586; 
France 463,970. 

Sulfur: 
Elemental: : 

Crude including native and by- a 
product____ $$ _~§________ - 48,577 47,320 _- West Germany 47,274. 

Colloidal, precipitated, sublimed _ 206 119 (?) West Germany 74; France 40. 
Dioxide. _____. $$ § te 39 38 NA Italy 29; France 6. 
Sulfuric acid. $$$. ~§_-§_-______ 2,846 1,609 (?) West Germany 1,351; Austria 52; 

France 47. 
Talc, steatite, soapstone, pyrophyllite __ 13,421 14,922 3 Austria 10,082; Italy 2,128; France 

Other: 
Crude____§_____ 117,215 129,554 998 West Germany 71,075; Spain 23,528; 

France 10,577. 
Slag and dross, not metal-bearing _ _ _ 34,998 37,304 _— West Germany 26,610; France 9,487. 

MINERAL FUELS AND RELATED 
. MATERIALS 

Asphalt and bitumen, natural _______ 1,268 1,944 53 Trinidad and Tobago 983; France 519; 
West Germany 383. . 

Carbon: 
Carbon black _____~§_~§_§________ 5,048 5,189 92 West Germany 3,372; France 1,252. 
Gas carbon __~_§__§ -§ 277 423 _— All from West Germany. 

Coal: 
Anthracite and bituminous_ ______— 473,541 613,799 134,406 Republic of South Africa 251,862; 

West Germany 77,741; Australia 
54,702. 

Briquets of anthracite and bituminous 
coal. _§_ ~~ 12,473 12,327 __ West Germany 11,245; Belgium- 

Luxembourg 854. 
Lignite including briquets _______ 32,846 23,235 _- West Germany 21,695; East Germany 

1,467. 
Coke and semicoke______________ 78,260 68,235 2,259 West Germany 41,449; France 15,707; 

Netherlands 5,545. 
Peat including briquets and litter___ __ 61,945 64,272 __ West Germany 58,341; U.S.S.R. 5,403. 
Petroleum: 

Crude_ thousand 42-gallon barrels__ 28,744 28,763 _— Libya 42466; Nigeria 5,388; Algeria 

Refinery products: 
Liquefied petroleum gas 

do____ 12,901 11,236 (?) Netherlands 7,177; West Germany 
4,001. 

Gasoline __________do____ 18,109 20,117 74 Belgium-Luxembourg 6,351; West 
Germany 4,085. 

Mineral jelly and wax __do____ 108 116 1 West Germany 56; France 26. 
Kerosene and jet fuel_ ___do____ 656 641 (?) Netherlands 195; Belgium- 

Luxembourg 147; Italy 136. 
Distillate fuel oi] _____do____ 36,902 45,074 81 U.S.S.R. 12,971; Netherlands 9,896. 
Lubricants _________do____ 591 602 8 West Germany 170; Italy 122; Nether- 

lands 104. 

See footnotes at end of table.
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| Table 3.—Switzerland: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 — 
Commodity 1985 1986 United Other (principal) 

eee 

MINERAL FUELS AND RELATED | 
MATERIALS —Continued 

Petroleum —Continued 
Refinery products —Continued . . 

Residual fuel oil 
thousand 42-gallon barrels__ 1,485 388 _- West Germany 208; Netherlands 78. 

Bitumen and other residues 
do____ 1,023 948 _. West Germany 667; Italy 191. Bituminous mixtures___do___ _ 63 80 1 West Germany 50; France 18. Petroleum coke ______do____ 364 436 206 West Germany 227. 

NA Not available. | 
1Table prepared by Linda Williams. - 
2Less than 1/2 unit. 
3May include other precious metals. 

, COMMODITY REVIEW / | 

METALS of its share in Sava-Alumino Veneto in 
. . . Italy, it did not plan to completely eliminate , 

Aluminum.—The Swiss aluminum and jt, European smelting capacity. Alusuisse 
chemicals group, Alusuisse S.A., showed a planned to reduce its emphasis on primary profit in 1987 following a net loss in 1986. metal and to sell part of its alumina and 
The aluminum and chemical divisions made pauxite operations. | 
operating profits in 1987. Alusuisse was in Future development at Alusuisse envi- the middle of a major 3-year rationalization sioned continuing development of down- 

: program that called for reducing its pri- stream products with high-quality, value- 
mary aluminum smelting capacity with all added products as its target. Alusuisse 
smelting in the future to be done at its planned to particularly concentrate on 
European facilities. Plans called for reduc- packaging, and also to concentrate on extru- 
ing primary smelting capacity in 1988 to gions for the transport sector, on lithograph- 

_ between 250,000 to 300,000 tons per year ic sheet, and on casting alloys. Alusuisse 
after having reduced primary smelting ca- was already an international supplier of 
pacity in 1986 by 50% from 800,000 to wide extrusions to railroad coach builders, 
400,000 tons per year. and in the extrusion sector, plans called for 

In the United States, changes in Alu- increasing throughput of hard alloys and 
suisse operations included the sale of the moving away from more general applica- 
Ormet smelter, the Burnside alumina tion soft alloys. | 
works, and the Madison extrusion works One of the major plants where Alusuisse 
and the shutdown of the New Johnsonville planned to produce higher quality products 
smelter. Also, plans called for Alusuisse to was its Singen plant in the Federal Repub- 
close the Chippis smelter in Switzerland lic of Germany. The plant contained an 
and to reduce production at its Rheinfelden array of rolling, extruding, lacquering, and 
smelter in the Federal Republic of Germany _ foil converting equipment, including an ex- 
to 40,000 tons per year. trusion press capable of producing 800- 

These moves would make it necessary for millimeter extrusions, which were the 
Alusuisse to buy 30% to 40% of its metal widest produced in Europe. Owing to its 
from outside; the company had already high-quality output, Alusuisse planned to 
started the process of evaluating sources of market products from Singen in Europe and 
billet and slab. The highest quality metal North America. 
was to be produced in-house, with the Gallium.—Alcan Aluminum Ltd., which 
brought-in metal used for the less exacting operated a 10-ton-per-year gallium plant at 
product lines. Rorschach that it purchased from Alusuisse 

Although Alusuisse had sold part of its in 1985, was producing gallium from 
share in Sor-Norge Aluminium A/S in Nor- 99.9999% (6N) to 99.999999% (8N) purity 
way and was negotiating the sale of one-half using 99.9% (3N) to 99.99% (4N) pure gal-
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lium recovered from scrap feed material ned to reduce steel capacity by 100,000 tons 

from the company’s plant in Canada. In per year at its Gerlafinger and Monteforno 
recent years, most of Switzerland’s gallium works. | | 
production was exported to the United | | 

| States with a small quantity exported to INDUSTRIAL MINERALS | 

Japan. — , wy ae ; wae : 
Alcan was testing a pilot gallium extrac. , The building trades traditionally occu- 

tion plant at its Jonquire, Quebec, Canada, pied a strong place in the Swiss economy. 
aluminum smelter in an effort to get a 4- Building and construction accounted for 

| ton-per-year extraction unit on-stream to more than 15% of the gross national prod- 
produce comparatively low-grade 4N metal uct (GN P), ranking Switzerland second only 

for shipment to Rorschach for refining into to Japan in the share of the GNP accounted 
99.99999% (7N) and 8N gallium metal. Ulti- for by this sector among advanced industri- 
mate capacity at the Jonquire plant was ! nations. : | 
envisioned at 15 tons per year. — Cement.—In 1987, portland cement pro- 

Also, regarding new gallium production duction increased 5% over 1986. Almost 
facilities, Sulzer, the Swiss engineering 59% of the cement consumed went into the 

firm, was constructing a pilot gallium ex- ready-mixed concrete industry, 16% went to 

traction plant at Kaiser Aluminum’s Gra- the building trades, 10% went to concrete _ 
mercy, Louisiana, alumina refinery. | products manufacturers, and the remainder | | 

Gold.—Exploration of the Disentis Pros- to miscellaneous uses. Plans called for com- 
pect in Graubunden Canton, continued. missioning the first desulfurization plant in | 
Approximately 1,200 meters of holes had the Swiss cement industry during the first 
been drilled, and electromagnetic and mag- half of 1988 with Switzerland’s Holderbank | 
netic surveys were conducted by helicopter. Management and Consulting Ltd. installing 
Reportedly, detailed geological mapping the data handling system. 
and prospecting of geological anomalies had = Sodium Compounds.—The Swiss plant, 

occurred. Previous sampling of the area La Soudiere Swisse, a subsidiary of Bel- 
yielded grab samples assaying in a range gium’s Salvay and Cie. S.A., ceased produc- 

| from 11 meters deep at 2.4 grams per tonto tion of sodium carbonate in mid-1987. The | 
0.33 meter deep at 8.6 grams per ton. plant had a capacity of about 50,000 tons 

Iron and Steel.—The Swiss steelmaker, per year of sodium carbonate. 
Von Roll Ltd., reported its profits rose 31% 
in 1987 despite a 1% decrease in turnover. 1Foreign mineral specialist, Division of International — 

Von Roll was helped by a strong demand for Minerals. ‘ues have b ed from 

reinforcing bar (rebars) from the construc- g,,Where nevessry, values fave been converted from 
tion industry. Nevertheless, Von Roll plan- SWF1.49=US$1.00.



The Mi dust e Mineral Industry of 
Taiws aiwan a | 

| | By E. Chin! | 

Taiwan is an island with limited re- million tons in 1987.3 
sources of minerals and fuels. The country’s Taiwan’s population in 1987 was 19.6 
economy is based on imports of raw materi- million with a labor force of 8.0 million. 
als for processing into manufactures for Employment by sector was as follows: agri- | 
export. In 1987, Taiwan’s gross domestic culture, 1.2 million; industry, 3.4 million; 

product (GDP) at current prices was $88.6 and services, 3.4 million. Employment in 
billion.2 The value of manufacturing, the the mining sector has declined, reflecting 
largest component of the GDP, was $33.8 the drop in mining activity. Employment in | 
billion. The input of mining and quarrying, the mining sector decreased from 67,000 in . 
the smallest component, was only $456 mil- 1975 down to 56,000 in 1980, and dropped to 
lion. The bulk of the value of the mining 31,000 by 1987. : 
sector was the output of natural gas, con- The average work month in mining was 
densate, and coal. The remaining value was 180 hours compared with 210 hours for 

from small operations of industrial miner- manufacturing. The average monthly sala- 
als, dominated by dolomite, limestone, and ry in the mining sector was $630 compared — 
marble. | _ with the highest average wage in the utility 

The input of mining and quarrying to the _ sector of $920, and the lowest average in the 
GDP decreased from 0.58% in 1986 to 0.51% manufacturing sector of $485. | 
in 1987. In comparison, manufacturing Owing to the Government’s past program - 
accounted for 38.2% of the GDP in 1987, of promoting rapid growth of industry, the 
followed by commerce, 15.0%; Government environment has suffered from pollution. 
services, 10.5%; agriculture, 6.1%; housing, The public has become increasingly sensi- 
5.9%; transportation and communication, tive to the problem and has insisted on 

5.2%; and other, 19.0%. The significance of . corrective action. Local activism forced the 

the mining sector was expected to diminish delay in the construction of a titanium 
further because of the decline in domestic dioxide pigment plant and the expansion of 
coal output. Annual mine output of coal Taiwan’s nuclear power generation capaci- 
decreased from 2.6 million tons in 1980 to ty. | 
1.9 million tons in 1985 and to less than 1.5 

_ PRODUCTION 

Taiwan’s mineral resource base is weak. northern Taiwan, ended early in the de- 

By value, the most important mining sector cade. In terms of tonnage, the output of 
in 1987 was mineral fuels. However, the carbonate minerals dominated the remain- 
domestic output of coal, natural gas, and oil der of the output of the domestic mining 

was significant only in that it provided industry. In 1987, marble for dimension 
as much as 6% of the nation’s supply of stone was valued as an export-earner while 
energy. Mine production of metallic miner- limestone quarrying was largely captive of 
als historically has been minor and sporad- the cement producers. The remainder of the 
ic. The last domestic production of metal output was an array of industrial minerals 
ore, which was from a small copper mine in in minor quantities of asbestos, chiolite, 
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| clays, feldspar, gem stones, mica, salt, ser- | The largest metal sector was iron and 
| pentine, and talc. | steel. The country’s only integrated iron 

State-owned enterprises produced all nat- and steel complex was state-owned and 
ural gas, oil, and salt, and essentially all accounted for 70% of the total raw steel 
dolomite and sulfur. Limestone was pro- output. Electrolytic copper was produced by 
duced largely by the private sector, coal by a state-owned refinery that also produced 
a mix of state-owned and private compa- gold and silver. Secondary metal recovery 
nies, marble by a Government-promoted was primarily ferrous scrap from Taiwan’s 
company for retired military personnel, and shipbreaking industry, the largest in the _ 
the remainder of minerals by small private world. | 
companies. 

Table 1.—Taiwan: Production of mineral commodities? | 

(Metric tons unless otherwise specified) . 

SS eS Saha SSSA 

| | | Commodity 1983. 1984 1985 1986 1987” 
eee e area aaeee eae r SSR y  SSe pes Sveti sSSSD 

METALS : | | 
Copper: Metal, refined __-_-______________ 37,960 48,436 46,734 50,439 46,961 
Gold, primary ---~--~_..___troy ounces_ _ 52,361 37,794 30,633 29,270 17,152 
Iron and steel: Metal: 

Pig iron ____________ _ thousand tons__ 8,415 3,360 3,429 8,740 ©3,900 
Ferroalloys: 

Ferromanganese ________________ 21,763 19,803 18,508 20,040 17,026 
Ferrosilocomanganese____________ — 18,509 23,082 22,688 20,933 18,944 : 
-Ferrosilicon ~. 922 22-~~~_________ 18,304 23,714 17,272 14,007 7,058 

, Steel, crude __________~ thousand tons__ 5,017 5,224 5,326 5,679 5,949 : 
Lead, refinery, secondary®_______________ 38,000 44,300 44,400 __ oe 
Silver, primary_____________ troy ounces__— 345,273 364,274 366,078 - 405,521 315,382 

| INDUSTRIAL MINERALS | | | 
- Asbestos. _______________ 2,819 1,855 625 __ __ 

Cement, hydraulic_______-_~_ thousand tons_ _ 14,810 14,234 14,418 14,806 15,663 
ays: 

Fire clay. --.~_~_~_~_ ~~ 36,926 52,479 63,446 | 64,652 76,005 
Kaolin ~~ 102,895 79,411 76,605 63,228 67,525 

Feldspar____-_____- ~~ ~~~ ~~ 11,866 15,452 11,055 ~ 26,290 28,116 

Ore ipitated _..__________________ 1,522 1,882 2,199 2,247 1,378 
Other __________~______----__-_-- 1,500 | -— _- _- _- 
Lime» 131,862 117,496 105,132 109,690 105,005 
Mica ______-_____________________ 311° 304 114 774 787 
Nitrogen: N content of ammonia __________— 310,594 268,427 206,781 265,248 243,275 
Pyrite, gross weight... ________.________ __ _- Tg 10 __ 
Salt, marine _...___________________ 79,188 218,491 173,898 136,078 99,943 
Sodium compounds, n.e.s.: 

Caustic soda _____________________ 295,349 350,527 386,505 365,913 . 378,244 
5 Carbonate (soda ash) ________________ 93,820 107,210 112,018 133,358 127,332 
tone: 

Dolomite ___________ _ thousand tons__ 228 258 231 258 340 
Limestone__________________do____ 13,183 12,936 12,722 12,462 12,407 
Marble____________________do____ 9,281 9,542 10,259 10,603 11,062 
Serpentine _________________do____ 116 123 208 “284 258 

Sulfur: Te 
S content of pyrite__._______.________ _— —_ 4 5 — 
Byproduct, all sources___§_$__~~2~_______ 26,936 28,705 42,949 62,980 89,082 

Total _-_____________________ 26,936 28,7045 42,953 62,985 89,082 
Talc _-__ 27,053 18,680 17,560 21,552 22,102 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black __________-_-_-_-__-----~- 32,968 39,842 43,264 48,363 53,559 
Coal, bituminous. ______—_ _ thousand tons__ 2,236 2,011 1,858 1,725 1,499 
Coke __-_____________________do____ 150 141 132 148 118 
Gas, natural: 

Gross® _____________million cubic feet__ 48,000 49,000 44,000 40,000 41,000 
Marketed __________________do____ 43,689 44,698 39,371 36,111 37,325 

See footnotes at end of table.
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~ Table 1.—Taiwan: Production of mineral commodities! —Continued | 
. OS a (Metric tons unless otherwise specified) | 

| - . .* Commodity | 1983 1984 1985 1986 1987” 

MINERAL FUELS AND RELATED MATERIALS | - , 

Petroleum: - SO 
Crude -__--- thousand 42-gallon barrels__ 847 855 743 660 ©650 

Refinery products: , nO : 

Gasoline ________________do____ 17,422 17,518 25,408 18,128 18,500 
Kerosene_ ______—~._______do____ 86 61 282 956 950 
Distillate fuel oil ___________do____ 21,898 21,972 23,852 19,480 19,500 
Residual fuel oil ___________do____ 58,019 56,426 56,080 53,591 53,500 
Lubricants_______________do____ 835. 951 856 887 900 
Asphalt___________2_____do__._ 2406 —«- 2,811 2,999 3,195 3,500 | 
Other? ___________=-__--do__-- 3,449 8,517 9,916 3,478 3,500 
Refinery fuel, losses and not reported® ® 

a : do-—-— 27,000 27,000 80,000 25,000 25,000 
Total _- 2 --do___- 181,115 134,756 149,393 125,375 —=—-:126,000 

*Estimated. Preliminary. "Revised. 
Includes data available through July 5, 1988. 
2Naphtha, solvent oil, and base oil. | 
3Includes liquefied petroleum gas and jet fuel. a, - 

. : | TRADE oe 

The value of Taiwan’s total trade in 1987 States, valued at $7.3 billion, followed by / 
was $98.1 billion, comprising $59.6 billion textile and apparel, $3.2 billion; rubber and » 
for exports and $38.5 billion for imports. plastic products, $3.1 billion; metal products 
The United States was the largest export and manufactures, $2.3 billion; wood prod-. 

: destination with shipments valued at $26.4. ucts, $1.4 billion; and miscellaneous manu- 

billion, followed by Japan, $7.7 billion; factured products, $3.2 billion. The largest 
Hong Kong, $4.6 billion; the Federal Repub- import classes from the United States were 
lic of Germany, $2.2 billion; Canada andthe _ electrical equipment and apparatus, $1.6 

United Kingdom, $1.7 billion each, and _ billion; chemical and agricultural products, 
Singapore, $1.5 billion. The remainder was $1.3 billion each; and basic metals, $0.8 
scattered to a host of trading partner coun- billion. 
tries mostly on the Pacific rim. Taiwan’s industrial strength lies in proc- 

Receipts from Japan were valued at $13.2 essing imported raw materials into fin- 
billion and from the United States, $8.5 ished goods and manufactures for export. 
billion. Other major import sources were Imports of minerals included iron ore val- 
the Federal Republic of Germany, $1.8 bil- ued at $147 million; copper ore, $62 million; 
lion; Saudi Arabia, $1.2 billion; Australia, manganese ore, $8.4 million; chromium 

$1.1 billion; and Hong Kong, Kuwait, Ma-_ ores, $0.7 million; and other ores and con- 
laysia, and the United Kingdom, each with centrates, $10.6 million. Imports of fuel 

less than $1.0 billion. products included coal, $663.6 million, and 
Electrical equipment and apparatus was crude oil, $2,822.5 million.‘ 

the largest export class to the United 

Table 2.—Taiwan: Exports and reexports of mineral commodities? .- 
(Metric tons unless otherwise specified) 

odit 1985 1986 “Thug LO 
Commodity United Other (principal) 

METALS 
Aluminum: 

Oxides and hydroxides ______-_~- 4,734 6,384 _— Republic of Korea 4,068; Panama 

Metal including alloys, all forms ___ 32,186 33,847 1,494 Japan 15,253; Hong Kong 12,912. 
Columbium and tantalum: Metal 

including alloys, all forms, tantalum_ — 22 5 1 West Germany 2. 

See footnote at end of table.
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Table 2.—Taiwan: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

nn ener nee Ret aS SSS SS ssp Ss VW Us eS SS 

Destinations, 1986 
Commodity 1985 1986 : 

. y Suited Other (principal) 
Se SSG A SSS SSS Ses lS SSS SSS 

METALS —Continued 

Copper: 
Matte and speiss including cement 

copper _-___-~_~-~-~ ~~ ~___=_ 7 13 -— Japan 12. 
Sulfate _______----.-______ 161 270 -- Philippines 148; Spain 97. 
Metal including alloys: . 

Scrap _________~ ~~ _=_____ - 7458 6,186 302 Japan 3,770; Netherlands 1,259. 
Unwrought______~________ 90 49 2 Republic of Korea 39. 
Semimanufactures _________ 12,666 17,608 1,194 Singapore 2,857; Republic of Korea | 

; 1,591; Japan 1,451. 
Gold: Waste and sweepings________ 21 © 19 19 
Iron and steel: Metal: . . 

Scrap___-___ ~~ ~~ _____ 388,225 280,941 121 Thailand 224,795. 
Pig iron, cast iron, related materials _ 2,186 4,766 2,824 Australia 524. 
Ferroalloys ______.__.______ 2,689 1,435 8 Japan 909; Republic of Korea 189. 

Steel, primary forms___________ 159,078 86,250 86 Japan 82,417. 
Semimanufactures_ thousand tons__ 1,735 1,424 423 Japan a7; Hong Kong 151; Singa- 

pore 66. . : . 
Lead: 

Oxides ___________________ __ 68 _- Indonesia 58; Thailand 10. 
Metal including alloys, allforms ___ 20,755 23,755 38 Japan 9,607; Republic of Korea 7,901. 

Magnesium: Metal including alloys, all 
forms ___-___~_____~_______ 466 | — §72 58 Netherlands 307; Japan 200. 

Manganese: 
' Ore and concentrate___________ (?) 31 _. Republic of Korea 17; Indonesia 7. - 

. Oxides __-—~ ~~~ _________ -- 29 ~- Philippines 17; Hong Kong 12. . 
Molybdenum: Metal including alloys, all 

forms: __________~_-~_ kilograms__ 1,497 968 52 _—— Indonesia 715; Hong Kong 200. 
Nickel: Metal including alloys: . 
Scrap_____..-_-~~___ 2 1,889 - 1,506 -- Japan 1,279. 
Unwrought and semimanufactures _ _ 402 382 6 Australia 305. 

.Platinum-group metals: 
Waste and sweepings’ — — —— -—__-- 10 2 1 NA. 
Metals including alloys, unwrought 
and partly wrought - troy ounces. _ 1,575 . 77,515 63,465: Malaysia 9,324. 

Rare-earth metals including alloys, all 
forms ._.-~~-~_____________ 15 62 ~- Singapore 44; Indonesia 18. 

Silicon, high-purity _____________ T 3 . _. India 1; Indonesia 1. 
Silver: 
Waste and sweepings __________ -- 2 1 =‘ Thailand 1.. 
Metal including alloys, unwrought 

and partly wrought — troy ounces_ _— 30,543 39,995 ae United Kingdom 21,187; Hong Kong 

Tin: . 
Oxides _________-_ — kilograms_ _ 267 —_ 
Metal including alloys, all forms ___ 401 641 33 Hong Kong 311; Japan 88. 

Titanium: Oxides___§_$___________ 30 395 381 Nigeria 13. 
Tungsten: Metal-including alloys, all 

forms _____._____~__~_______ 63 8 _.  Japan7. 
Uranium and/or thorium: Metal in- 

cluding alloys, all forms _________ 65 298 185 Belgium-Luxembourg 20; Canada 19; 
France 15. 

Zinc: 
Oxides _____~___~ ~~ 2,760 2,837 — Japan 2,279. 
Blue powder_____§ _~§_§_________ 182 14 3 Nigeria 8. 
Metal including alloys, all forms ___ 997 1,114 714 Hong Kong 108; Japan 73. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete ____ LLL 26 52 5 Thailand 33. 
Artificial: Corundum __________ 388 390 4 Japan 371. 
Dust and powder of precious and semi- 

precious stones including diamond 
kilograms_ _ 9,155 23,553 11,924 Saudi Arabia 4,699; United Arab 

Emirates 1,575. 
Grinding and polishing wheels and 

stones ____._-§__________ 2,724 3,182 1,149 Hong Kong 369; Thailand 330; In- 
donesia 303. 

Boron materials: Oxides and acids 
kilograms_ _ 91 500 a All to Indonesia. 

Cement__________ thousand tons__ 3,994 3,545 (?) Hong Fong 1,536; Japan 941; Singa- 
pore 815. 

Chalk________-______________ _- 600 _- All to Indonesia. 
Clays, crude__________.~_______ 2,032 996 _- Philippines 628; Japan 199. 

See footnotes at end of table.
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Table 2.—Taiwan: Exports and reexports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Commodity 1985 1986 “United 20... 
Rnited Other (principal) 

INDUSTRIAL MINERALS —Continued 

Diamond: 
Natural: _ 

Gem, not set or strung 
thousand carats_ _ 6,600 12,340 6,250 N otherlands 3,545; West Germany 

Industrial stones _____do____ 34,800 12,440 8,150 Japan 4,010. | 
Synthetic: 

Gem, not set or strung _ _do_ _ __ 16,500 8,190 7,250 Italy 695. 
Industrial stones _____do____ 164,990 328,180 4,585 Thailand 146,825; Republic of Korea 

. 138,945. 
Diatomite and other infusorial earth _ _ — 60 34 _~ Malaysia 26. , . 
Feldspar, fluorspar, related materials _ _ 12 166 _- Japan 58; Indonesia 55. 
Fertilizer materials: Manufactured: 

Ammonia ___—~~_.-__-_-_-_~- 34 17 __ All to Hong Kong. 
Nitrogenous_ ______~~-~~-~_- 1,025 905 _- Haiti 500; Japan 400. 
Phosphatic ______.___-__-__- 100 4,129 _— Pi 2,000; Japan 1,108; Malaysia 

Potassic _______--___-_-__- 12,600 25,855  _. Japan 17,600; Hong Kong 7,005. _ | 
Unspecified and mixed _________ 2,455 5,368 _. Japan 2,999; Haiti 2,000. 

Graphite, natural ____________-- 188 204 ~— Japan 113; Indonesia 53. 
Gypsum and plaster ____________-_ 658 726 8 Indonesia 600. 
Iodine ___________~_-~— kilograms_ _ 2,379 1,400 _- India 725; Republic of Korea 450. 
Magnesium compounds, unspecified — _ _ —_ 505 _~ Indonesia 428, 
Meerschaum, amber, jet _~_ kilograms_ _ 25,389 5,082 _- Ireland 2,952 Philippines 549; Canada : 

Mica, all forms ________________ 337 281 _- Japan 118; New Zealand 89; Indone- 
| sia 22. 

Pigments, mineral: Iron oxides and 
ydroxides, processed... ..____-_ 2 35 10 Indonesia 18. 

Precious and semiprecious stones other 
than diamond: 
Natural ________~_~- kilograms_ — 104,073 131,696 17,972 Hong Kong a 818; Thailand 26,694; 

taly 16,360. . 
Synthetic ____________do____ 37,918 43,708 13,936 Italy 10,734; Hong Kong 4,504. 

Salt and brine________________-_ 1,472 1,950 _. _ All to Hong Kong. 
Sodium compounds, n.e.s.: Sulfate, 

manufactured__.. - $$ $9 -_______ 31,292 23,984 _— J. apan 8,928; Republic of Korea 4,575; , 
ingapore 2,700. . 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _____ 7,132 12,194 81 Japan 9,411; West Germany 343. 
Worked __ ~_____._~~_____ 45,062 30,434 2,546 Saudi Arabia 20,174; Japan 4,029. 

Dolomite, chiefly refractory-grade __— 47,250 82,116 NA Japan 80,880. . 
Gravel and crushed rock ___—___~_ 193,614 170,932 40 Japan 168,209. 
Limestone other than dimension ___ 10,129 9,094 -— Malaysia 4,700; Japan 3,720. 
Quartz and quartzite. _________-_ _- 13 _. Japan 10. 
Sand other than metal-bearing —___ 337,972 309,555 7 Japan 308,816. 

Sulfur: 
Elemental: 

Crude including native and 
byproduct ____________-_ 1,497 1,192 _— _ Indonesia 781; Philippines 312. 

Colloidal, precipitated, sublimed _ 75 153 _— Indonesia 100; Australia 25. 
Sulfuric acid. _. ._.____.__.___-— 246 104 _- Hong Kong 37; Australia 30; Nigeria 

Tale, steatite, soapstone, pyrophyllite _ _ 509 695 -- Indonesia 448; Philippines 100. 
er: 
Crude___________________ _ 1,628 5,328 120 Thailand 3,223; Philippines 809. 
Slag and dross, not metal-bearing _ _ _ 60,059 80,572 5 Japan 62,815; Philippines 11,165. 

MINERAL FUELS AND RELATED 
MATERIALS 

Carbon black ___.-~----_-____- 9,281 10,023 -- Indonesia 7,587; Thailand 953. 
Coal, all grades including briquets ___ _ (?) _- 
Coke and semicoke_____________- 9,364 13,257 -- Indonesia 6,432; Japan 3,838; Thai- 

land 1,200. 
Peat including briquets and litter _ _ _ __ 18 256 _~. All toJapan. 
Petroleum refinery products: 

Gasoline, motor_ _42-gallon barrels_ — 9 9 (?) Mainly to Japan. 
Mineral jelly and wax _________-~ 551 39 _— Hong Kong 8; Nigeria 8; West Ger- 

many 8. 
Kerosene and jet fuel 

thousand 42-gallon barrels_ — 11,210 9,785 379 Japan 4,750; Philippines 1,892. 
Distillate fuel oil _____.__—do___~— 7,932 8,246 NA NA. 
Lubricants_ _________—-do___~ 124 713 295 United Arab Emirates 133; Singapore 

Petroleum coke_______——do___~— (?) 908 408 Indonesia 314. 

TRevised. NA Not available. 
1Table prepared by Audrey D. Wilkes. 
2Less than 1/2 unit. 
$May include other precious metals.
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~~ -* Table 3.—Taiwan: Imports of mineral commodities’ 

(Metric tons unless otherwise specified) 

So  , Bo Sources, 1986 

Commodity 1985 1986 . 
- co —_ . | States _ Other (principal) . 

. 

METALS 
: 

Aluminum: a 
- Ore and concentrate... .—_ 19,518 47,261 —_ All from Malaysia. © 

Oxides and hydroxides ________~ 7,680 5,725 208 Japan 4,982; Australia 325. 
Metal including alloys: - 

Scrap ____--_--~-~-~------ 6,237 138,055 9,144 ~ Republic of South Africa 860; Austra- 
ia 676. 

Unwrought____~~_______~- 147,204 155,956 12,532 Australia 66,044; Republic of South 
a . Africa 17,532; Canada 16,938. 

Semimanufactures_..._____ . 82,298 32,440 5838 Japan 12,712; Australia 8,652. 
Antimony: Oxides __-_-___..-~___-_ 380 765 56 France 371; Japan 127. _ Sc 
Arsenic: Oxides and acids_ ____-~___~_ 368 563 _- France 529. 
Cadmium: Oxides and hydroxides _ _ _ _ _ 249 476 (?) Republic of Korea 383; Belgium- 

. . . Luxembourg 72. — 
Chromium: . a 

Ore and concentrate _____._____ 10,726 19,048 (?) Republic of South Africa 17,967. — 
Oxides and hydroxides _______-_ 1,938 2,881 397 Japan 1,344; West Germany 817. 

Cobalt: Oxides and hydroxides— _ — _ — —— 23 66 1 Belgium-Luxembourg 53. 
pper: a a . . . 
Gre and concentrate ~~... ~~ 160,931 179,704 19,067 Canada 96,308; Chile 20,978; Mexico | 

19,441. ’ 
Sulfate ______.____--=-is--- 364 480 40 Japan 384. 
Metal including alloys: . , 

Scrap ____-----_~------ 28,400 42,508 24,122 Hong Kong 6,892; Japan 3,335; Saudi 
oo. Arabia 2,443. - 

Unwrought_ ____.-__-~--- 47,665 109,476 1,424 Philippines 40,637; Japan 22,060; © 
- Chile 18,898. 

Gola Semimanufactures ________-— 41,378 58,075 3,001 Japan 38,627. 
old: 
Bullion ____.___—~—-troy ounces_ _ 376,591 - 731,100 _- West Germany 309,891; Switzerland 

Co 260,154; Republic of South Africa 
. 84,817. 

Metal including alloys, unwrought 
and partly wrought | . 

: thousand troy ounces_ _ 1,109 886 266 Japan 617. 
Iron and steel: oo 

! Iron ore and concentrate: 
Excluding roasted pyrite . 

thousand tons_ _— 4,896 5,358 (?) Australia 3,021; Brazil 1,835. 

M pone roasted_ ______----~ 11,360 9,460 _. All from Philippines. 
etal: 

Scrap ______--1-------- 694,665 1,225,472 776,431 Hong Kong 133,828; Japan 96,031. 
Pig iron, cast iron, related materi- 
als. ee 180,392 319,790 1,394 Brazil 226,451; Japan 61,456. . 
Ferroalloys__.__.—------- 16,159 51,540 60 Republic of South Africa 32,583; Phil- 

ippines 6,128. 
Steel, primary forms _ __——_~—- 242,559 600,668 88 Brazil 231,723; Japan 148,078; Repub- 

a a lic of South Africa 114,204. 
Semimanuiactures 

thousand tons_ — 1,196 1,900 49 Japan 1,557. 
Lead: 

Ore and concentrate _______--~- (?) __ 
Oxides ____________+---_-- 2,754 2,935 (7) Australia 2,323; West Germany 493. 
Metal including alloys: 

Scrap ______~---~------- 54,839 89,536 54,602 Saudi Arabia 10,043; Australia 9,576. 
Unwrought. _. _--__------ 12,272 16,154 1,658 Australia 8,464; Japan 3,365; Peru 

Semimanufactures _______~~- 29 19 6 Japan 13. 
Magnesium: Metal including alloys, all 

forms ________~--~~--~----- 720 951 206 Norway 507. 
Manganese: 

Ore and concentrate _______~-~- 128,970 119,241 6 Republic of South Africa 58,072; Ga- 
, bon 82,500; Australia 19,181. 

Oxides _________-~____-_-~-- 1,624 2,625 2 India 923; Japan 697; Republic of 
South Africa 476. 

Metal including alloys, all forms _~_—~_ 35 35 1 Republic of South Africa 19; United 
Kingdom 14. 

Mercury ________ 76-pound flasks__ 290 282 136 Japan 131. 
Molybdenum: Metal including alloys, all 

forms _~__~_____~-~---~-~----- 60 85 49 West Germany 28. 
Nickel: 

Matte and speiss ________~~-~~- 2,938 11,514 — Canada 9,362; Japan 1,853. 
Metal including alloys: 

Scrap _____-_--------~-- 396 1,223 638 Canada 391; Netherlands 189. 
Unwrought. _______-~---~- 3,863 6,535 29 Canada 3,279; Norway 1,529. 
Semimanufactures _______~ - 302 691 48 Canada 186; Japan 104; Australia 

See footnotes at end of table.
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Table 3.—Taiwan: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodity 1985 a 
United Other (principal) 

METALS —Continued | 

Platinum-group metals: 
Ore and concentrate® 

value, thousands_ _ $35 $78 _. All from United Kingdom. 
Metals including alloys, unwrought 

and partly wrought 
thousand troy ounces. 69 19 8 Japan 10. 

Rare-earth metals including alloys, all 
forms _~___~-_~~~-~~-----~~-~- 178 178 37 Japan 109. 

Selenium, elemental___._____.__~- 34 27 (7) Japan 19; United Kingdom 5. 
Rilicon, high-purity ___.-..--- --- 1,609 2,698 4 Canada 1,144; Norway 1,008. 

ilver: 
| Waste and sweepings® 

value, thousands_ _ $387 $61 $59 West Germany $1. 
Metal including alloys, unwrought 

and partly wrought 
thousand troy ounces... _ 1,515 2,403 280 Japan 896; Australia 435. 

Tin: Metal including alloys, all forms_ _ _ 2,090 4,938 13 Malaysia 3,113; Thailand 822. 
Titanium: Oxides. _________-_--- 9,950 13,187 404 Japan 6,101; West Germany 3,914. 
Tungsten: Metal including alloys, all : 

forms __~__~~----_-------~-- 46 56 20 Japan 29. 
Uranium and/or thorium: Oxides and 
wot compounds __..~___~--_--- 20 38 2 France 14; Norway 11. 
inc: 
Oxides _._-____-_-~.----~---- 210 326 19 Japan 213; Republic of Korea 65. 
Blue powder__.____----~~--- 244 206 1 West Germany 54; Greece 40; United 

Kingdom 39. 
Metal including alloys: 

Scrap _____------------ 19,837 69,369 49,769 West Germany 7,036; Canada 4,009. : 
Unwrought__.____------ 54,423 79,000 161 Australia 36,008; Canada 14,219; Ja- 

pan 10,379. 
Oth Semimanufactures _______~_~- 7184 927 4 Japan 770. 

er: 
Oxides and hydroxides _______~~- 330 1,519 70 Australia 1,192. 
Ashes and residues_ ________—-—- 19,013 28,021 8,979 Australia 5,110; Japan 3,978; Canada 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: . 
Natural: Corundum, emery, pumice, 

ete _________---~~------ 2,126 4,533 486 Japan 1,795; Indonesia 1,245. 
Artificial: Corundum _.~_-_-_-- 8,779 18,218 432 Japan 0,869; Hong Kong 4,455; Brazil 

Asbestos, crude_______--------- 24,519 39,735 4,466 Canada 11,025; Republic of South Af- 
rica 14,020. 

Barite and witherite________----~- 4,131 6,636 _. Thailand 6,635. 
Boron materials: 

Crude natural borates. __—-- ~~~ 2,142 2,345 -_- Japan 1,304; Netherlands 600. 
Oxides and acids __ _____.--_--- 1,684 2,019 1,775 Italy 162. 

Bromine ______.-__---------- 14 (?) -- Mainly from Japan. 
Cement_________-__--~------- 5,232 10,053 (7) Japan 5,578; Denmark 2,869. 
Clays, crude: 

Bentonite _________..___--- 16,623 18,624 15,528 Republic of South Africa 1,248; India 

Fire clay_____-__--__-_____- 457 682 __ All from Japan. 
Kaolin ___.___-__-~~----_-- 80,129 120,134 49,760 Indonesia 20.475; Malaysia 13,627; 

apan 10,946. 
Unspecified ____-__-.------- 128,317 158,808 7,939 Hong Kong 97,705; Japan 31,758. 

Cryolite and chiolite_________---- 216 108 _. Mainly from Denmark. 
Diamond: 

Natural: 
Gem, not set or strung 

thousand carats_ _ #105 1,250 _- Mainly from Republic of South 
rica. 

Industrial stones __——_do__ ~~ 5620 1,580 (2) Japan 1,570. 
Synthetic: 

Gem, not set or strung _ _do_ _ — ~ 885 1,155 _. Mainly from Hong Kong. 
Industrial stones _ _———do__~_- 2,075 820 45 Japan 560. 

Diatomite and other infusorial earth _ _ — 3,544 4,296 3,036 Japan 655. 
Feldspar, fluorspar, related materials _ _ 140,593 158,131 703 Thai iland Sea Hong Kong 48,635; 

apan 29,111. 
Fertilizer materials: Manufactured: 

Ammonia ________--------- 153,528 155,287 35,434 Indonesia 47,473; Australia 20,504. 
Nitrogenous_______-~-------- 176,530 122,131 (7) Saudi Arabia 118,184. 
Phosphatic ______-_-_----~--- 64 110 _— Republic of South Africa 91. 
Potassic _____-_------------ 130,566 212,492 36,886 Isract 61,600; Canada 60,906; Jordan 

Unspecified and mixed _________ 8,218 2,202 278 Japan 789; West Germany 499. 

See footnotes at end of table.
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Table 3.—Taiwan: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit ; 1985 1986 : 
y hited Other (principal) 7 

INDUSTRIAL MINERALS —Continued . 

Graphite, natural ______________ 8,428 8,513 21 Republic of Korea 6,530; Sri Lanka 
684; Japan 525. 

Gypsum and plaster ______________ 411,838 401,118 637 Thailand 313,914; Japan 57,170. 
Iodine ___----------_-_~_-__-_ 35 23 _. Mainly from Japan. 
Magnesium compounds: 

Oxides and hydroxides _________ *8,592 29,016 221 India 11,425; Japan 9,184; Malaysia 

Mi Other______~___~____~______ 20,242 8,698 35 India 5,150; Malaysia 2,420. 
ica: : 
Crude including splittings and waste _ 193 445 3 Malaysia 286; India 109. 
Worked including agglomerated split- , 

tings __..-.-----_+------_ 452 192 5 Japan 173. 
Phosphates, crude ________-__-_ _ 308,858 330,763 (7) Jordan 223,598; Morocco 60,857; - 

Israel 41,288. 
Phosphorus, elemental ___________ 1,404 2,899 1,461 Republic of South Africa 1,375. ——- 
Pigments, mineral: : 

Natural, crude __-______~__L___ 10 5 _. ‘Jdapan3. | 
Iron oxides and hydroxides, processed 16,694 22,397 498 Japan 15,611; West Germany 1,750. 

Precious and semiprecious stones other 
than diamond: . 
Natural _-_______.-------- 3,166 7,616 75 Brazil peer, Republic of South Africa - 

Synthetic ___.-______-----_- 13 10 1 Japan 4; Belgium-Luxembourg 2. 
Salt and brine. _~_~____..--___ ~ © 805,115 859,515 19 Australia 802,274. . 
Sodium compounds, n.e.s.: Carbonate, . — . 

natural and manufactured_ _—_ __ ___ 17,564 31,100 26,581 Kenya 4,500. 
Stone, sand and gravel: 

Dimension stone: Crude and partly - . . 
worked ______~__________ 45,829 66,742 _ 96 India 19,033; Italy 18,647; Spain 

Dolomite, chiefly refractory-grade __ 2,052 3,340 68 United Kingdom 1,856; Thailand 963. -~ 
Limestone other than dimension ~~ — 20 22,080 (?) Philippines 21,759. 
Quartz and quartzite —~-=------- 2,103 1,573 11 India 640; Hong Kong 290. | 

5 Band other than metal-bearing —_—_~— 9,459 10,726 135 Malaysia 7,718; Japan 1,625. 
ulfur: 
Elemental: 

Crude including native and by 
product________.~--____ 74,955 60,515. 13,098 Canada 47,287. 

Colloidal, precipitated, sublimed — 158,334 261,370 35,578 Canada 216,762. 
Sulfuric acid_____.. -______--~-~ 98,406 125,521 188 Japan 125,355. 

Talc, steatite, soapstone, pyrophyllite __ 10,744 12,280 1,777 Republic of Korea 5,613; Thailand 

Vermiculite ___._ ______--_-_-_--~- 461 1,146 _. United Kingdom 480; Republic of 
. South Africa 378; India 270. 

Other: 
Crude. ._________-------~-~- 118,000 112,003 = 1,508 Republic of Korea 93,600; Japan 

10,934. 
Slag and dross, not metal-bearing _ _ — 16,775 14,460 73 Japan 14,241. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _ _____— 155 98 98 
Carbon black ___~_______.~----_- 4,601 9,265 2,347 Australia 3,594; Japan 1,745. 
Coal, all grades including briquets 

thousand tons_ _ 10,270 11,003 3,111 Australia 5,088; Republic of South 
Africa 2,026. 

Coke and semicoke_____________- 172,957 157,722 _. Japan 157,679. 
Peat including briquets and litter __ _ __— 209 396 _- Finland 175; Sweden 66; West Ger- 

many 59. 
Petroleum: 

Crude_ thousand 42-gallon barrels_ — 119,944 126,337 _— Saudi Arabia 45,777; Kuwait 23,781; 
United Arab Emirates 13,200. 

Refinery products: 
Liquefied petroleum gas _ do_ — _ _ 4,429 6,638 — Saudi Arabia 4,444 Kuwait 840. 
Mineral jelly and wax __do__—— 109 158 31 Japan 76; Indonesia 14. 
Distillate fuel oil _____do____ 3,965 12,089 1 United Kingdom 10,233; Spain 1,110. 
Lubricants _________do____ 457 596 202 Japan 223. 
Nonlubricating oils_ ___do____ 127 995 85 Singapore 370; Republic of Korea 217; 

Philippines 195. 
Petroleum coke ______do____ 188 557 497 Japan 39. 

"Revised. 
1Table prepared by Audrey D. Wilkes. 
2Less than 1/2 unit. 
3May include other precious metals. 
“Excludes unreported quantity valued at $1,159,300. 
5Excludes unreported quantity valued at $80,400.
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COMMODITY REVIEW | | 

| METALS | Scrap metal is produced from shipbreaking. 

| Taiwan’s primary metals industry was INDUSTRIAL MINERALS 

limited to copper and iron and steel. Pri- . | 

mary aluminum metal production by Tai- | Small quantities of asbestos, clays, feld- 

wan Aluminium Corp. (Talco) ceased in Par, gem stones, mica, pyrite, quartz crys- 

1982. The Government transferred Talco to tal, serpentine, and talc were produced by 

the state-owned Taiwan Power Co.(Taipow- local mines. Salt was produced from evap- 

er), which was to continue the rolling oper- orites by Government-owned operations. 

ation to produce aluminum sheet and foil Most of the dolomite production was from 

from imported ingot. captive mines of the privately owned ce- 

Copper.—Taiwan Metal Mining Corp. ment producers. Cement production by 11 

(TMMCO), a state-owned enterprise, had a companies increased 6% to 15.7 million tons 

50,000-ton-per-year copper smelter-refinery in 1987. Two Government-owned companies 

at Juifang. Because of mounting debts, produced 1.3 million tons of compound fer- 

TMMCO’s plant facilities were transferred tilizers. 

to Taipower in 1987, which continued the MINERAL FUELS 

production of copper, gold, and silver. Tai- 
power was to continue the operation of the Taiwan’s supply of primary energy was 

smelter-refinery for the next 10 years but 41.6 million kiloliters in terms of oil equiva- 

was to sell off the other assets of TMMCO to lence. Domestic energy production from 

the private sector. nuclear power accounted for 16% of the 

Iron and Steel.—China Steel Corp. (CSC), supply; hydropower, 4.4%; natural gas, | 

a state-owned enterprise, operatedthe coun- 2.9%; coal, 2.8%; and oil, 0.2%. The remain- 

try’s only integrated iron and steel complex der of primary energy was supplied by 

at Kaohsiung. In late 1987, the installation imports of coal, crude oil, and petroleum 

of blast furnace No. 3 was completed, fulfill- products. 7 | 

ing the third-stage expansion of the com- Taiwan produced modest quantities of 
plex. CSC’s annual production capacity of natural gas and associated condensate. Coal 

raw steel was increased from 3.2 million to Production was less than 1.5 million tons in 

5.6 million tons. In 1987, CSC produced 56% 1987, and future output was expected to 
of the nation’s raw steel. It was expected to decline because of depleted resources and 

account for 76% of the raw steel output the closure of hazardous mines, 
capacity in 1988. To increase domestic energy production, 

. Tang Eng Iron Works Co. Ltd. (Tang Eng), Taipower planned a fourth nuclear power 

a state-owned enterprise, specialized in station, housing reactors 7 and 8, on the 

stainless steel production. Talent Metals northeast coast. If construction is blocked 

Corp., which operated a 7,000-ton-per-year for environmental reasons, Taipower plans 

nickel smelter at Kaohsiung, went into 0 construct four fossil-fuel-fired power- 
? 5 

receivership in 1987 and was reorganized by plants. , ; 

the Government into Taiwan Nickel Refin- In a further attempt to diversify energy 

ing Co, (TaiNickel). TaiNickel was to contin. Production, Taipower planned to construct 
ue to ° rovide nickel to Tang Eng for the an experimental energy conversion plant in 

od P’ f stain] teel g 1995. This plant would utilize energy from 

pr uction OF Stainless slice". . differential temperature gradients of sea- 
In addition to private companies such as water. 

Tung Ho Steel Enterprises Inc. and Long | 

Ching Steel Co. Ltd., there were numerous —_1physical scientist, Division of International Minerals. 
small mills operating electric furnaces and 2Where necessary, values have been converted from 
rolling facilities. Wieo8 eo sie; NTS) to U.S. dollars at the rate of 

Taiwan’s steel industry was dependent on “Council for Economic Planning ,and Development {Tai- 
. * i). Industry of Free China. V. 69, No. 2, . ; . 

foreign sources for raw materials. Iron ore PaBxecutive Yuan (Taipei). Monthly Statistics of the 

was imported primarily from Australia, Republic of China. No. 266, Feb. 1988, 213 pp. 

manganese ore from the Republic of South Aite er O18, Dee. 18, in, Taiwan (Taipei). State Dep. 

Africa, and coking coal from Australia. 

&



. » :



The Mineral ti ineral Industry of 
Thai Thailand 

By John C. Wu! a 

| The overall performance of the Thai min- Thailand (TP) of the United States, the 
| eral industry improved considerably from country’s largest offshore gasfield. The Gov- 

that of 1986 owing to higher domestic and ernment planned to jointly develop the 
overseas demand for most of the 36 miner- gasfie’d with foreign oil:companies in the 
als produced in Thailand. The value of next few years. Thai Shell Exploration and 
mineral output rose 19% over that of 1986. Production Co. Ltd., operator of the onshore 
According to the Department of Mineral Sirikit Oilfield in Kamphaeng Phet Prov- 
Resources (DMR), the top eight minerals ince, cempleted development of Thailand’s 
produced in 1987 were fluorite, gypsum, first offshore oilfield. 
kaolin, lead, lignite, limestone, tin,and zinc. In the mineral processing sector, produc- 

A stronger overseas demand pushed up tion of primary tin was much lower than 
the output of feldspar, gypsum, ilmenite, capacity because of a shortage of tin concen- 
and tungsten. However, a higher domestic trate. Production of refined antimony and 
demand was the major driving force for zinc was near capacity because of increased 
increased production of kaolin, lignite, lime- antimony exports and increased domestic 
stone, manganese, and zinc. Tin, which by demand for slab zinc by the growing zinc 
value contributed most to the output of the alloy sector. Padaeng Industry Co. Ltd. 
mining industry and ranked as the top (PDI) was expanding the capacity of its Tak 
mineral produced in Thailand in the past, zinc smelter in Tak Province by 10,000 to 
dropped to third place because of a 12% 70,000 tons per year. In November, PDI also 
decline in output. The seven-member Asso- completed its 5,000-ton-per-year zinc alloy 
ciation of Tin Producing Countries (ATPC) plant near the smelter. 
agreed early in the year to limit Thai tin However, Thailand’s first lead smelter 
exports to 19,000 tons in 1987. Barite and did not come on-stream as planned. Local 
fluorite, among the top eight minerals in environmental groups were said to have 
1986, also suffered a decline in output in forced the postponements. Construction of a 
1987 because of reduced exports. new tantalum and columbium processing. 
Output of lignite and natural gas increas- plant at Map Ta Put in Rayong Province to 

ed substantially, primarily because of a replace the burned-down Phuket Island | 
Government policy to exploit indigenous plant was also postponed. The Thai operat- 
resources to meet the growing demand for ing company and Bayer AG of the Federal 
energy. In 1987, the Asian Development Republic of Germany were embroiled in a 
Bank provided a $38.4 million? loan to dispute over transferring extraction tech- 
expand the capacity of the country’s largest nology to Thailand. In 1987, Siam City 
lignite mine at Mae Moh, Lampang Prov- Cement Co. Ltd. opened its new cement 
ince. In August, the state-owned Petroleum plant in Saraburi Province. As a result, the 
Authority of Thailand (PTT) reached an Thai cement industry expanded its capacity 
agreement with Esso Exploration and Pro- to 12.9 million tons per year. 
duction Khorat Inc. to buy natural gas from According to the Bank of Thailand (BOT), 
Esso’s Nam Phong Gasfield for a power- the nation’s central bank, the mining indus- 
plant to be built nearby. In November, PTT try contributed about 2% to the Thai gross 
also agreed to buy back from Texas Pacific domestic product (GDP) in 1987. Because of 

? 841
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better export and financial market condi- sliding scale royalty. For lead ore, the royal- 
tions, output of both the export-oriented ty would be reduced to a minimum of 2% 
manufacturing and construction sectors in- per ton and a maximum of 15%. For tung- 

_ creased at a substantially higher rate than sten ore, the 20% fixed-rate royalty would 
in 1986. Thai real GDP in 1972 constant be reduced to a minimum of only 0.5% for 
dollars grew 6.6% compared with 3.5% in _ prices less than $120 per picul and 5%, 10%, 
1986. In 1972 constant dollars, Thai real 15%, and 20% on prices of $120 to $159, 
GDP was estimated at $16.6 billion in 1987 $160 to $199, $200 to $239, and more than 
while output of the mining industry was $239 per picul, respectively. For zinc ore, 
estimated to be $330 million. The increased the 10% fixed-rate royalty would be reduced 
output of lignite, limestone, natural gas, to a minimum of 2% for prices up to $399 
and zinc contributed most to the overall per ton of metal and a maximum of 10% for 
growth of the mining industry. The Thai prices from $797 to $1,196 per ton. Ac- 
inflation rate, as measured by the change in cording to an industry source, the Thai 
the nation’s Consumer Price Index, increas- Government was also considering better 
ed slightly to 2.5% from 1.9% in 1986. Asa __ terms for oil and gas exploration and devel- 

| result of larger imports, the Thai merchan- opment contracts to attract more private | 
| dise trade deficit increased to $1.8 billion investment. The two key points under re- | 

from $0.5 million in 1986. - view by the Government were a shorter 
Government Policies and Programs.—To production period for each concession and a | 

assist the mining industry for continued sliding scale based on production rate to | 
growth, the Government approved in princi- replace the existing 12.5% fixed-rate roy- 
ple the restructuring of its fixed-rate royal- alty.‘ : 
ty levied on lead, tungsten, and zinc to a oo 

| PRODUCTION | 

According to the DMR, the value of the Mine in Lampang and natural gas from 
Thai mineral output rose 19% to $415 offshore Erawan and other gasfields in the 
million owing mainly to a significant in- Gulf of Thailand rose substantially owing to 
crease in production of antimony, sodium- increased demand by the domestic utilities 
grade feldspar, gypsum, ilmenite, and tung- and manufacturers. Output of crude petro- 
sten because of higher overseas demand for leum including natural gas condensate 
these mineral commodities and higher dropped slightly due to reduced output from 

_ prices for lead and zinc. Kaolin, limestone, the onshore Sirikit Oilfield in Kamphaeng 
battery-grade manganese, and zinc also Phet. Crude petroleum output was expected 
were more plentifully produced owing to to increase by 6,000 to 10,000 barrels per 
increased domestic demand caused by im- day when Thailand brings on-stream its 
proved Thai economic conditions. Despite a first offshore Nang Nuan Oilfield in the 
slight increase in the tin market price, the central Gulf of Thailand in early 1988. 
tin industry remained depressed because In the nonfuel mineral processing sec- 
the Thai Government supported an agree- tor, both the 1,000-ton-per-year antimo- 
ment by the seven-member ATPC to reduce ny smelter, which came on-stream near 
surplus tin stocks. As a result, the output of Bangkok in late 1986, and the 60,000-ton- 
tin concentrates dropped to less than 21,000 per-year zinc smelter in Tak operated at 
tons in 1987. Because of reduced exports, near capacity in 1987. However, the 38,000- 
other minerals that registered a decline in ton-per-year tin smelter in Phuket operated 
output included barite, metallurgical-grade at far below capacity in the first half of 1987 
fluorite, lead, and potassium-grade feldspar. owing to the shortage of tin concentrates. 
No acid-grade fluorite was produced due to Production of cement rose to more than 9.9 
lack of overseas demand. million tons. 

Production of lignite from the Mae Moh



THE MINERAL INDUSTRY OF THAILAND 843 

Table 1.—Thailand: Production of mineral commodities’ 
(Metric tons unless otherwise specified) 

A 
Commodity 1983 1984 1985 1986 1987” 

i 

METALS 

Antimony: 
Ore and concentrate: 

Gross weight ____..----------~-~- 2,808 4,636 2,917 2,397 962 

Sb content® ___._.__.____---~---- 1,193 1,970 1,240 1,019 409 

Metal, smelter __________.----~-~-~-- 13 _— 135 386 959 

Columbium and tantalum ores and concentrates, 
gross weight:? | 
Columbite and tantalite: 

Gross weight ____——_— ~~ kilograms__ 549,000 477,000 432,000 121,000 180,000 
Cb content ___.______.____-~do____ 93,300 81,000 73,400 20,600 30,600 
Ta content________._.___--do.._.. — . 126,300 128,800 116,640 32,670 48,600 

Stuverite: . 

. Gross weight __.——__...-——-do___ 275,000 30,000 309,000 241,000 _- 
Cb content _____..___.-~~-do___~ 22,100 2,400 24,800 19,300 _- 
Ta content___-___._____---~--- 21,400 2,300 24,000 18,800 _- 

Iron and steel: . 
Iron ore: 

Gross weight _______.—--_------- 40,304 60,670 93,800 37,330 97,123 
Fe content _.__.____-----------~ | 22,167 33,369 _ 51,590 20,532 53,419 

Metal: . 
Pigiron __.-__-___-____------ 159 _- _- _- _— 

Steel: 
Crude _____.-_-_.--~------- ¥340,100 380,971 ¥447,035 463,393 534,172 
Semimanufactures (selected): — . 

Bars ___.—~_——-_-~~--~----+ ¥220,870 281,934 F319,330 303,652 319,835 
Galvanized iron sheets _——— ~~~ 128,386 7151,587 ¥131,520 © 144,444 165,445 
Tinned plates. ___-____—---~ 773,108 791,991 68,175 ' 104,433 119,342 

Mine output, Pb content of 42.5% Pb concen- . 
trate... __ ¥21,019 16,662 19,654 — 26,301 23,503 

Metal: Ingot, secondary_ —_____-—---~--- 8,174 6,198 7,536 9,122 11,366 

Manganese ore: 
Chemical-grade, over 75% MnOz —_ ~~~ —-~- _- . 8 27 __ 50 

Battery- and chemical-grade, 75% MnOz — ---— 4,804 6,110 3,930 4,001 4,597 

. Metallurgical-grade, 46% to 50% MnOz-_ — —-- 1,906 2,577 455 887 4,086 

Total, gross weight___.___.-_.---- 6,710 8,695 4,412 4,888 8,733 

Total, content ______.___~—--~ 3,221 4,174 2,118 . 2,346 4,192 

Rare-earth metals: . 
Monazite concentrate, gross weight __——__-— TO5T 298 "663 1,609 150 
Xenotime ___________--~--------- 38 28 158 28 _- . 

Mine output, Sn content ._______._----- 19,942 21,607 F16,593 16,800 14,852 
Metal, smelter, primary —————-—~~-—-~~--- 18,467 19,729 17,996 19,672 15,438 

Titanium: 
Ilmenite concentrate, gross weight _ _ _ _ —-__ 205 T148 1,078 13,489 450 
Leucoxine concentrate, gross weight _ — —_ — -__— _- 388 488 797 800 

Tungsten concentrate: 
ine output, gross weight __-_.______--_ 1,092 1,439 1,137 922 1,269 

Zinn? OU content __.____~------ 562 741 586 479 705 

Cc: 
Mine output, gross weight __________--- _— 147,993 276,909 373,833 341,145 

Mine output, Zn content __.____------- — 41,438 77,535 97,197 88,698 

Metal, smelter, primary —...___~-~--~-~ = _- 62,108 58,552 66,868 
Zirconium ore and concentrate, gross weight — _ — — 199 290 T1292 1,705 845 

INDUSTRIAL MINERALS 

Barite _____________--___--~~------ 187,437 174,918 230,970 142,232 33,370 
Cement, hydraulic_ ______—-— thousand tons_— F7,301 8,271 7,916 7,940 9,850 

Ball clay.____________--________- 4,960 2,520 7,988 11,203 57,719 

Kaolin. __-- -___~---___~---- 36,350 58,616 106,704 116,037 184,082 

Kaolinite (dickite) ____...._____--~-+--+- -~ _— _— 16,118 22,389 

Diatomite ________________--------- 425 471 410 204 177 
Feldspar_________----------------- 47,908 14,404 ¥104,586 115,163 168,881 

Fluorspar: 
Crude mine output: 

High-grade ________---_-~---_--- 159,959 230,228 263,059 156,409 102,398 
Low-grade _.________---~---+--- 77,716 ™64,995 91,500 40,715 2,154 

Total _______--_~~---~----- 237,675 295,223 354,559 197,124 104,552 

Salable product: 
Aci: ic grade (beneficiated low-grade) — — - —— 46,689 57,151 35,840 11,500 -- 
Metallurgical-grade ____.___--_--~- 159,959 230,228 263,059 156,409 102,398 

Total _._______-_----_-~----~ 206,648 287,379 298,899 167,909 102,398 

See footnotes at end of table.
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| Table 1.—Thailand: Production of mineral commodities‘ —Continued 
ee (Metric tons unless otherwise specified) . , a ae 

| Commodity 1983 1984 1985 1986 = ——-:1987 

INDUSTRIAL MINERALS —Continued an rs 

Graphite... _-_~-~-~ ~~. LL | 86 ee ee . oa 
Gypsum ___________--_____________ . 760,861 1,110,660 1,278,459 ~—«-:1,665,557 + ~—=«- 3,080,919 
Phosphate rock, crude ___________-___ 5,158 3,075 4,072 4,940 4,502 

Rock ___-__-_------~--.-.______ 5,679 9,850 12,786 2,000 3,268 
Other®_ 165,000 — 165,000 © 165,000 =~ —«- 165,000. 165,000 

Sand, silica ~-- _----~_~_~_~_ i 116,094. 166,787 © 152,138 153,565 153,516 
tone: 

Calcite. 1,871 1,272 - 1,040 230 2,170 
Dolomite __.____________________ 1,927 10,364 16,160 13,771 50,767 
Limestone for cement manufacture only . - : 

thousand tons__- ss‘ 8,986 =i‘ ;s:«é‘é‘ B= (8K 8 0B 11,391 
Marble_________________________ - 26,428 37,927 21,479 14,718 22,786 
Marl for cement manufacture only a 

thousand tons__ _- _- _— _- 296 
Quartz, not further described ___________ 15,159 20,687 27,305 18,068 27,459 

_ Shale for cement manufacture only _ 
. thousand tons__ 1,200 1,564 1,448 1,013 1,403 

Talc and related materials: 
Pyrophyllite _-___________________ 18,875 26,851 42,002 36,165 37,749 
Tale ____-_-___- 1,278 1,628 1,476 2,886 4,101 | 

MINERAL FUELS AND RELATED MATERIALS 

Coal: Lignite _..________. thousand tons__ 1,866 2,387 75,146 5,545 6,929 - 
Natural gas (gross production) . 

_ million standard cubic feet__ 56,762 85,506 132,275 127,765 178,658 
Petroleum: 

Crude ______ thousand 42-gallon barrels__ 2,401 5,387 7,918 | 7,738 6,108 
Natural gas condensate__... ______do____ 2,379 3,008 5,202 — 6,207 | 5,541 

Refinery products: . 
Liquefied petroleum gas______ —do____ 1,434 1,541 1,555 1,566 ©1,600 
Gasoline ________________do____ 13,365 12,620 12,836 13,837 13,900 
Kerosene________.._.____do____ 2,725 1,539 1,086 931 = £1,000 
Jet fuel_________________do____ 6,275 6,482 6,474 7,227  —-°7,200 
Distillate fuel oil _______.____do____ 19,198 17,409 21,127 23,115 €23,200 
Residual fuel oil ___________do____ 13,591 15,494 13,358 13,768 ©13,800 
Refinery fuel and losses and unspecified 

. | do____ *1,700 2,671 2,467 1,264 ©2000 

Total _.-_________-__do____ 58,288 57,706 58,848 61,708 &62,700 
ree ee er SS AS SS Si SSS sev ihe Sis iS - 

- Estimated. Preliminary. ‘Revised. 
Includes data available through July 26, 1988. 
“Excludes columbium- and tantalum-bearing tin slags, which make Thailand the world’s largest source of newly mined 

tantalum. 

TRADE : 

BOT reported that Thai merchandise ex- ports. According to BOT, in 1986 exports of 
ports rose 26% to $11.6 billion and that tin were valued at $118 million; crude 
imports also rose 37% to $13.4 billion in petroleum (natural gas condensate), $56 
1987. The 1987 rise on the deficit was due to million; slab zinc, $19 million; gypsum, $12 
increased imports of capital goods (for mas- million; fluorite, $9 million; lead ore, $7 
sive investment in new plant and equip- million; barite, $3 million; and tungsten, 
ment) and raw materials for export-oriented $2.4 million. In addition, exports of finished 

manufacturing. precious stones and jewelry were valued at 
In 1987, the major nonfuel minerals for $501 million in 1986. 

the first 6 months in order of export earn- Machinery and parts, petroleum prod- 
ings were as follows: primary tin and tin ucts, chemicals, iron and steel products, and 
ore, gypsum, slab zinc, lead ore, fluorite, transport equipment remained the major 

tungsten ore, antimony metal and ore, bar- import commodities in the first 6 months of 
ite, and feldspar. Tin metal and ore remain- 1987. In 1986, imports of machinery and 
ed the top mineral export commodities, parts totaled $2.1 billion; petroleum prod- 
accounting for 65% of nonfuel mineral ex- ucts, $1.2 billion; chemicals, $994 million;
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iron and steel products, $599 million; and fluorite to Japan, the Republic of Korea, 
transport equipment, $340 million, = and Taiwan; and tungsten to the Federal 
Based on two-way trade, Japan, the Republic of Germany and the United 

United States, and Singapore remained the States. Imports of petroleum products were 
major trade partners of Thailand in 1987.In from Malaysia and Singapore; coal from 
mineral trade, exports of tin went mainly to Australia and the United States; iron and 
Japan, the Netherlands, and Singapore; steel products from Japan, the Republic of 
natural gas condensate to the United Korea, and Taiwan; and nitrogenous fertil- 
States; zinc to China, Japan, the Republic of izer materials from the Federal! Republic of 
Korea, and Malaysia; gypsum to Japan, the Germany and Japan. 
Republic of Korea, Malaysia, and Taiwan; : : 

Table 2.—Thailand: Exports and reexports of mineral commodities! | 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit 1985 1986 “Tinted SO 
_ United Other (principal) 

Aluminum: Metal including alloys, all | 
forms ______~~_____-_~---—- 1,041 1,738 -- Malaysia 393; Singapore 380; Japan | 

Antimony: Ore and concentrate _ _ ——— — 5,417 2,7 14 945 Belgium Luxembourg 569; Brazil 389; 
pain 359. 

Columbium and tantalum: Ore and 
concentrate... __._____-_.--~-- ‘88 13 _. All to Netherlands. 

Copper: 
ulfate 2 - 163 192 _- Japan 68; Malaysia 54; Hong Kong 

conta! including alloys, all forms ___ 130 205 198 _— Singapore 7. 

Waste and sweepings __ kilograms__ 237 398 881 _—‘ Singapore 12. 
Metal including alloys, unwrought 
and partly wrought _troy ounces_.__ 32,140 18,277 18,246 Japan 22. 

Iron and steel: Metal: 
Scrap ________-_-__-~---- 3,575 5,701 3 Taiwan 2,830; Japan 2,770. 
Semimanufactures: | 

Tubes, pipes, fittings _______~— 167,268 167,673 . 81,377 Hong Kong 24.337 ; China 17,663; 
United Emirates 15,677. 

Unspecified __...--.~---- 20,620 64,333 506 China 50,679; Hong Kong 7,809.. 

Ore and concentrate. __________ 46,788 54,110 -- Japan 28,052; Belgium-Luxembourg 
,647; Australia 8,500. 

Metal including alloys, all forms _—_ 27 213 _. Mainly to Japan. 
Manganese: Oxides ___~—~ kilograms. _ -- 295 _- Indonesia 195; Hong Kong 100. 

ver: 
| Waste and sweepings?__ ___do____ 35 158 _. Singapore 151. 

Metal including alloys, unwrought 
Tin and partly wrought — troy ounces__ 2,411 32 _. . All to Laos. 

Ore and concentrate___________ _- 426 __ Republic of Korea 262; Singapore 100. 
Metal including alloys: 

Unwrought_ __ ~~~ 19,838 15,029 911 Singapore 5,844; Japan 4,531; Nether- 
lends 2,555. 

Semimanufactures __ ~~ 61 4,090 540 Singapore 1,708; Japan 1,046. 
Titanium: Ore and concentrate _____— _— 1,700 _— All to Malaysia. 
Tungsten: Ore and concentrate _____~_ 1,142 922 522 West Germany 300. 

c: 
Ore and concentrate ___.......~ 1,480 110 -- Philippines 60; Republic of Korea 50. 
Oxides ____~___~-.. ~~~ 91 167 _. Japan 72; Singapore 54; Sri Lanka 34. 
Metal including alloys, all forms — ~~ 20,365 28,632 @C) China oo Japan 2,884; Philip- 

pines . 
Other: Ashes and residues ________ — 7,556 8,879 _- West Germany 3,695; India 2,915; 

Japan 711. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Dust and powder of precious and semi- 

precious stones including diamond 
kilograms_ _ 500 2,667 _- Malaysia 2,200; Laos 450. 

Grinding and polishing wheels and 
stones __________-___~_-~_~_ 22 54 2 Burma 32; Singapore 11. 

Barite and witherite____._______~- 213,869 79,680 35,000 Indonesia 96, 184, Taiwan 8,407. 
Cement_______~____--------~-~ 72,059 41,534 _- Bangladesh 13,300; Laos 10,350; Hong 

. Kong 6,580. 

See footnotes at end of table.
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fable 2.—Thailand: Exports and reexports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) _ - oe 

| ) : 7 Destinations, 1986. 
Commodi 1985 1986 : 

| vO ~ —_ Gaited Other (principal) 

INDUSTRIAL MINERALS —Continued | - | 

Clays, crude_____--___________ 4,888 4,965 __ Taiwan 4,560. | 
Diamond: 

Gem, not set or strung____ carats__ 99,804 125,749 . 10,785 Hong Kong 45,814; Belgium-Luxem- 
. . bourg 27,360; Japan 21,143. 

Unsorted... ______~-~__-do___— 148 7,943...  Belgium-Luxembourg 7,278. 
Diatomite and other infusorial earth _ _ — _- 30 _— All to Taiwan. 
Feldspar ___-__---_-~-~---.__ _ 35,198 46,064 _- Taiwan 40,105; Malaysia 5,517. 
Fertilizer materials: Manufactured: 
Nitrogenous__—_—_-_..._____ _- 800 -— Alito Laos. 7 
Unspecified and mixed _________ 1 726 _- Saudi Arabia 500; Laos 200. 

Fluorspar ___-____-~_~_________ 199,640 137,619 °) | Japan 60,320; Republic of Korea 
4,800; U.S.S.R. 32,000. a 

Gypsum and plaster _____________ 906,267 1,317,372 _. ._ dapan 443,248; Taiwan 277,140; 
‘Malaysia 149,406. 

Precious and semiprecious stones other . 
than diamond: 
Natural _________ _ kilograms__ 105,016 100,185 4,694 Hong Kong 75,306; West Germany | 

Synthetic _.._.________do--__ _ 1,498 7,412 1,152 Switzerland 2,259; Italy 1,857;India | 

Salt and brine.._______________ 61,548 54,489 47 Malaysia 42,456; Singapore 11,655. 
Sodium compounds, n.e.s.: | . 

‘Carbonate, manufactured 
, kilograms_ _ 200 _ 26,600 _.  AlltoLaos. | 

Sulfate, manufactured ________— 386 oe 
Stone, sand and gravel: 

_Dimensionstone: _. . 
Crude and partly worked _— ~~~ 360 177 _— Taiwan 170. 
Worked... ~--________-~ 1,871 570 (*®) Bangladesh 425; Taiwan 74. 

Dolomite, chiefly refractory-grade __ 2,316 oe 
Gravel andcrushed rock ________ _.. 1 1 _. All to Canada. 
Limestone other than dimension _ _ — 5,489 7,490 (°) Malaysia 4,843; Bangladesh 2,500. : 
Quartz and quartzite___________ 25,185 18,803 -_. Japan 18,800. | 
Sand otherthan metal-bearing ____ - 298 8 _-.  MainlytoLaos. © 

Sulfur: Elemental, all forms ___—__—~ 334 1,968 __ Philippines 1,854. 
Talc, steatite, soapstone, pyrophyllite __ 2,889 2,364 ee Ehilippines 2,100. 
Other: Slag and dross, not metal-bearing. = 3,467 4,656 _— West Germany 3,670. | 

MINERAL FUELS AND RELATED . 

Carbon black __________..---~- 5,298 7,385 _— Indonesia 4,026; India 1,967. 
Petroleum refinery products: a 

Liquefied petroleum gas 
42-gallon barrels_._ 3,667,445 5,570,666 4,778,765 Republic of Korea 615,108; Japan 

Kerosene and jet fuel ______do____ 391,075 472,117 _. Malaysia 14,962; Singapore 7,907; 
unspecified 448,301. 

Lubricants________.__-do____ 287,271 5,022 --  dapan 1.615; Singapore 733; Indo- 
: 7 nesia 641. 

Unspecified _________. do____ T1,078 1,937 1 Japan 991; Malaysia 440; Indonesia 
78. 

1Table prepared by Audrey D. Wilkes. 
2Includes other precious metals. 
3Less than 1/2 unit. 

Table 3.—Thailand: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 

Commodi 1985 1986 : 
¥ United Other (principal) 

METALS 

Aluminum: 
Ore and concentrate ____~_~____ 7,506 11,491 _- Malaysia 9,640; China 1,851. 
Oxides andhydroxides ________~_ 13,347 17,605 28 Japan 14,197; United Kingdom 1,684. 

ane including alloys, all forms ___ 49,431 51,523 2,312 Australia 25,526; Canada 14,553. 
timony: 
Ore and concentrate__________~_ 3,700 3,002 _. _ All from Burma. 
Metal including alloys, all forms ___ 20 12 _— All from China. 

See footnote at end of table.
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_ Table 3.—Thailand: Imports of mineral commodities' —Continued 
_ (Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986 : ~ 
105 United Other (principal) 

METALS —Continued 

Arsenic: Oxides and acids. _____——~ 61 79 _— China 40; France 39. 
Chromium: 

Ore and concentrate __________~ 1,400 2,755 _— Philippines 2,650. 
Oxides and hydroxides _________ 413 419 66 West Germany 234. 
Metal including alloys, all forms 

kilograms_ _ 2,556 129 33 Hong Kong 96. 
Cobalt: 

Oxides and hydroxides _________ 203 7 1 Belgium-Luxembourg 2; Canada 2. 
Metal including alloys, all forms 

. kilograms_ — 312 229 4 West Germany 125; Japan 100. 
Columbium and tantalum: Metal includ- 

ing alloys, all forms, tantalum . 
do_ __— 2 9 _. All from Japan. 

Copper: Metal including alloys, all 
orms ___ 26,998 26,946 39 Zambia 11,000; Japan 8,774; Philip- 

pines 2,732. 
Gold: Metal including alloys, unwrought . 

and partly wrought ___ troy ounces_ _ 140,160 130,649 6,133 Singapore 58,423; Japan 46,458. 
Iron and steel: Metal: 

Scrap. —._______--.----_-- 657,950 555,114 _ 64,850 Taiwan 220,206; Japan 58,538; Repub- 
- lic of Korea 47,000. . 

Pig iron, cast iron, related mate- 
rialg ~~ LLL 18,600 16,910 11 Indonesia 9,000; Brazil 4,066; Japan 

Ferroalloys: 
Ferrochromium — ___~—______ 242 197 _— Sweden 1338. _ 
Ferromanganese _________— 4,015 2,980 __ Australia 1,357; France 1,078. 
Ferronickel _________.__~ (*) -_- 
Ferrosilicomanganese — — — — — — — 1,644 2,265 _— Australia, 1,021; Philippines 680; Nor- 

way 484. 
Ferrosilicon ~~~ __ 3,967 3,525 3 Norway 2,302; France 587; China 470. 
Silicon metal. ___._.__.__- 13 9 _. Norway 8. . 
Unspecified _____________ 1,274 515 6 Australia 240; France 92; Japan 51. 

Steel, primary forms_—________~— 581,514 430,325 (7) Brazil 84,562; Republic of Korea 
82,644; Venezuela 50,241. 

Leese mimanufactures — thousand tons. — 1,451 1,194 me ) Japan 813; Brazil 108. 

Oxides ~~ _~§_~§_§ > ee 514 393 __ Australia 284; West Germany 60. 
Metal including alloys, all forms —_—~— 9,455 10,934 259 Australia 5,318; Japan 2,300; Burma . 

Magnesium: Metal including alloys, all 
forms ______=___._______~-_ 54 59 (*) Japan 24; France 23. 

Manganese: 
Oxides _________~____~_ ~~ 132,360 933 _— Japan 410; China 247. 
Metal including alloys, all forms —~—~_ 16 10 ~— United Kingdom 6; Switzerland 2. 

Mercury _____.—. 7%6-pound flasks. _— 251 402 —- Japan 300; West Germany 78. 
Nickel: Metal including alloys, all 

forms __~_~_____ 1,095 1,111 22 Canada 426; Republic of Korea 322. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
troy ounces. _ 193 1,897 -— Japan 1,575. 

Silver: 
Ore and concentrate’ _____._.____ _ 141 100 _. All from China. 
Metal including alloys, unwrought 

and partly wrought 
thousand troy ounces__ 3,018 2,313 154 Australia 992; West Germany 522; 

Hong Kong 181. 
Tin: Metal including alloys, all forms_ _ _ 12 11 (7) Japan 8. 
Titanium: 

Ore and concentrate ____.______ 1,887 485 _- Australia 477. 
Oxides ___ ~~ / -§ * 1,828 1,708 37 Australia 544; Japan 493; Belgium- 

Luxembourg 318. 
Tungsten: Metal including alloys, all 
“wer —e ee 5 4 (7) Japan 1; United Kingdom 1. 
inc: 
Oxides ____________-_____- 429 376 (7 Taiwan 210; Japan 111. 
Blue powder_____—_~..______-_ 15 70 -— United Kingdom 40; Norway 30. 
Metal including alloys: 

Unwrought_____________~_ 13,968 4,695 15 ~=Australia 4,099. 
Semimanufactures _________ 345 340 4) Japan Fe West Germany 74; Austra- 

Other: Ores and concentrates _______ 5,344 2,221 —— Phillippines 1,000; Malaysia 557; 
China 450. 

See footnotes at end of table.
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Table 3.—Thailand: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) __ . 

a 

. Sources, 1986 

Commodi 1985 — 1986 : -_ | Gaited Other (principal) | 
eevee ec SS SS SS Ss Ss PSS SSS sh SSP 

SSD 

INDUSTRIAL MINERALS 

Abrasives, n.2.8.: - OS 
Natural: Corundum, emery, pumice, . 

ete ___._____-_--~_~~____ 2,470 1,997 5 Netherlands 1,050; India 513. 

Corundum __—~__—__~_____ 733 40 ) Italy 39. ; 
Silicon carbide. __ ~~~ _____ 448 605 (2) Switzerland 221; West Germany 156; 

. China 120. 
Dust and powder of precious and semi- a 

precious stones including diamond 
- kilograms_ _ 27 2,905 61 Belgium-Luxembourg 2,831. 

Grinding and polishing wheels and ' 
stones ______~~____ 1,738 1,388 8 Japan 441; Taiwan 369; China 168. 

Asbestos, crude__._____________ 71,516 49,668 8,396 Canada 24,253; Greece 3,680. 
Boron materials: Oxides and acids __ —_— 242 181 155 West Germany 26. 
Cement. —___.__~_~. ~~ ui 2,133 3,486 _.  dapan 2,158; France 1,152. 
Chalk__..________~_-~ kilograms. — 91,206 1,725 1,703 Japan 22. 
Clays, crude eee eee 18,149 28,254 11,007 Indonesia. 8,330; China 2,155. - 

ond: . 
Gem, not set or strung____ carats__— 134,235 261,773 31,745 India 159,227; Belgium-Luxembourg 

Industrial stones ________do___ — 12,965 7,255 _- Belgium-Luxembourg 3,803; Ghana 

Unsorted. _____......—do____ 318,261 510,168 994 India 210,612; Belgium-Luxembourg 
115,278; Ghana 103,222. : 

Diatomite and other infusorial earth___ __ 36 153 53 China 100. 
Feldspar, fluospar, related materials: . 

Feldspar ________~-~__--_-~-~ 1,197 530 oe Japan 387; Italy 180. 
Fluorspar ____—§—__~-~---~-~—- 101 - 892 _.  dapan 180; Canada 74; Italy 63. 
Unspecified ____._..-______-- 314 200 _— Italy 105; Canada 93. 

Fertilizer materials: Manufactured: 
Ammonia __~________~--~-- 2,890 5,506 2 Malaysia 4,308; Indonesia 536. 
Nitrogenous___—~_____.-----~_ 447,947 446,554 10,000 Japan 298,192; West Germany 33,723; 

Republic of Korea 28,990. 
Phosphatic ______________-- 1,000 500 _ Netherlands 400; China 100. 
Potassic __..-§_-__________-_- 42,018 62,970 3,511 U.S.S.R. 28,864; West Germany 

10,565; Canada-8,202. - 
Unspecified and mixed ___—_—___~ 694,393 808,341 78,846 Republic of Korea 317,458; Norway 

,000; Romania 80,918. 
Graphite, natural _____.._______ 722 827 __ China 297; Republic of Korea 270; Sri 

Lanka 109. . 
Gypsum and plaster _______—__-~~- 656 933 305 West Germany 401; Japan 118. 
Iodine ___________~_ _ kilograms_ 2,803 3,022 100 Japan 2,250; West Germany 415. 
een compounds: 

esite, crude... ._._._____— — 6,329 5,916 _. Japan 1,674; unspecified 4,014. 
Oxides and hydroxides _____._~~ 3,945 8,522 _. China 6,370; Japan 1,831. 

Mica, all forms ______._-.-____-_- 184 210 16 = India 115. 
Phosphorus, elemental __________~ 34 35 _. China 15; West Germany 15. 
Pigments, mineral: 

Natural, crude _______._______ 192 155 9 China 120. 
Iron oxides and hydroxides, processed 2,039 2,417 57 West Germany 1,667; Japan 313. 

Precious and semiprecious stones other . 
than diamond: a 
Natural ______—__ _ kilograms. — 152,886 273,974 33,750 Brazil a 8,488; Burma 42,947; Austra- 

a 37,595. 
Synthetic _.....______do____ 49,234 109,223 37,606 Taiwan 34,780; Switzerland 15,823. 

Salt and brine______.-..____-_- 847 937 25 United Kingdom 560; West Germany 

Sodium compounds, n.e.s.: 
Carbonate, natural and manufactured 74,310 110,410 25,654 Romania 33,400; Kenya 19,500; 

Belgium-Luxembourg 15,386. . 
Sulfate, manufactured __.—_____ 22,644 27,440 4,613 China 14,485; Indonesia 4,360. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _____ 3,486 1,868 (?*) Italy 1,081; Republic of Korea 297. 
Worked ___._§____________ 995 962 _. Italy 955. 

Dolomite, chiefly refractory-grade __ 402 237 a Norway 233. 
Gravel and crushed rock ________ 1,234 713 (7) +‘ France 469; China 300. 
Limestone other than dimension ___ 18 (?) _. _ All from Japan. 
Quartz and quartzite___________ 376 340 (7) Italy 199; Hong Kong 60. 
Sand other than metal-bearing ____— 156 166 76 West Germany 48; Norway 36. 

See footnotes at end of table.
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Table 3.—Thailand: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

ce rec nn SS 

| Sources, 1986 

Commodity 1985 1986 “United (Other (principe) = Other (principal) 
SC 

INDUSTRIAL MINERALS —Continued | 

Sulfur: 
. 

Elemental: 
Crude including native and by- 
product..______+------- 54,857 59,895 ) China 4 24,291; Canada 18,662; Iran 

Colloidal, precipitated, sublimed. 136 120 6 West Germany 76; Taiwan 38. 
Dioxide_ _______—-~~------~-~- 12 19. Le Singapore 12; Australia 7. 
Sulfuric acid. ______.--_------ 9,083 3,047 (7) Japan 2,998. 

Talc, steatite, soapstone, pyrophyllite _— 18,888 ‘22,117 67 China 12,318; Republic of Korea 

MINERAL FUELS AND RELATED —_ —_ 
MATERIALS 

Carbon black _.._.___---------- _ 8,228 4,105 68 China 1,130; Philippines 1,014; Tai- 

Coal, all grades including briquets ____ 282,694 182,584 ?) Australia 70,418; Indonesia 69,581. 
Coke. and semicoke_________-___-_ 48,031 39,115 __ China 18,825; Japan 17,039. 

eum: 

“Crude. thousand 42-gallon barrela.. —=«-48, 264 51,880 __ Malaysia 15,989; Brunei 11,263; 
Oman 10,126. 

Partly refined. __________-do____ 2,010 1,807 16 Kuwait 1,237; China 318. 
‘Refinery products ___—_——do___~ 19,181 17.795 . 45 Singapore 14,468; China 606. 

a 

Table prepared by Audrey D. Wilkes. : 
 ALessthani/2unt | | , | | 
SMay include other precious metals. . 

| COMMODITY REVIEW 

METALS Korea, Spain, and the United States and | 

| . oo. - . metal to Belgium, Malaysia, and Taiwan. 

Antimony.—Mine output of antimony in- Columbium and Tantalum.—Construc- 
creased slightly from that of 1986 while tion of a new tantalum processing plant at 

production of antimony metal rose sharply Map Ta Put in the southeast of Rayong 

| owing to production from a new smelter, Province, 200 kilometers east of Bangkok, 
owned and operated by the stateowned was postponed. According to Thailand Tan- 
New Siam Mineral Resources Co. Ltd., near talum Industry Corp. (TTIC), the operating 

Bangkok. The $1.7 million smelter, with an company, construction of the $35 million 

annual capacity of 1,000 tons of refined plant was originally scheduled to start in | 
antimony, came on-stream in late 1986 and the first half of 1987 and be completed in 

reportedly operated at near capacity. As a mid-1990. The plant would have a capacity 
result, Thai antimony metal production of 300 tons per year each of tantalum 
reached a record-high level. Most antimony pentoxide and columbium pentoxide. How- 

ore and metal produced in Thailand was for ever, the availability of tantalum extraction 

export. — technology initially supplied by Hermann © 

According to the DMR, exports of antimo- C. Starck to TTIC reportedly was still in 

ny ore and metal for the first 9 months of question. An arbitration hearing for a final 

1987 were 2,439 tons and 289 tons, respec- decision was scheduled for May 1988 in the 
tively, and were valued collectively at $2.1 Federal Republic of Germany. TTIC claim- 

million. The average export price of Thai ed that under the original agreement 
antimony metal was $0.99 per pound in Starck, as a partner of the Phuket plant, 
1987. According to a local press report, was still obliged to supply the technology to 

_ production and exports of antimony metal TTIC. However, Starck was acquired by 
in 1987 were expected to increase to more Bayer in 1986, and Bayer argued that the 

than 1,000 tons from 386 tons and to 900 transfer agreement became invalid because 

tons from 267 tons, respectively. In 1987, the plant site was changed to Map Ta Put.*® 

most exports of antimony ore went princi- Gold.—In October, the DMR invited in- 

pally to Belgium, Brazil, the Republic of ternational bids on five gold prospecting
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and mining concessions in the Provinces of earnings from lead were estimated at $9 
Prachinburi and Chonburi in central Thai-: million. The commissioning of Thailand’s 
land, where several potential gold deposits first 12,000-ton-per-year lead smelter, own- 
were discovered by the Government. Ac- ed and operated by Thai Lead Metal Co. 
cording to guidelines drafted by the DMR, (TLM) in the western Province of Kancha- 
subject to approval by the Ministry of In- naburi and originally scheduled to come on- 
dustry, the successful foreign bidders must stream in February, was postponed to April 
have Thai national participation, hire and 1988. According to local press reports, alle- 
train Thai geologists and engineers in each gations concerning air and water pollution 
stage of prospecting and development, and from the smelter by local environmentalists ) 
be a member of the Mining Industry Coun- caused further delay in opening the plant. 
cil of Thailand with registered capital of no TLM reportedly was installing additional 
less than $2 million. Foreign companies pollution control facilities. Lead ore for the | 
expressing interest in gold prospecting and new smelter was to come from the Kleety 
mining in Thailand reportedly included Mine in Kanchanaburi Province near the 
BHP Mineral Exploration Pty. Ltd., Eural- Burmese border. 
ba Mining Pty. Ltd., Pacific Arc Exploration Tin.—Despite the improvement in tin 

| Pty. Ltd., CHR Group Co., and CRA Explo- market prices, Thai production and exports 
ration Pty. Ltd. from Australia; Placer of tin continued to decline because of the 
Dome Inc. and Grand China Resources Ltd. Government’s continuing continuing sup- 
from Canada; Malaysia Mining Corp. Bhd. port of the ATPC effort to reduce the 
from Malaysia; Kenmore Resources PLC worldwide surplus of tin stocks. In early 
from Ireland; Consolidated Gold Fields PLC 1987, ATPC, including Thailand, agreed to | 
from the United Kingdom; and Blue Mining _ limit tin exports and the Thai Government 
Co. from the United States.°® suspended the issue of tin mining licenses _ 

. To promote the local gem stone and indefinitely. As a result, production of tin 
jewelry industries and end smuggling of concentrate for the'first 6 months of 1987 

| high-purity gold the Government, for the dropped 15% to 12,300 tons containing 9,000 
first time since 1979 lifted the gold import tons of tin metal and exports of tin metal 

: ban in October. In the process, Mocatta and also dropped to 8,300 tons, down 15% from 
Goldsmid, a London-based gold trader, was the same period in 1986. | 
selected from among 14 bidders as Thai- Two major publicly owned tin mining 
land’s sole importer of gold bullion for companies, Aokam Thai Ltd. and Tongkah 
consumption by the local jewelry industry. Harbour Ltd., both had suspended tin min- 
Under the first-year contract, Mocatta and ing since April 1986, reportedly suffered 
Goldsmid was authorized to import 240,000 severe losses for the first time in 1986 | 

troy ounces of gold. because of low tin prices and sales. Howev- 
Lead.—Despite the improvement in the er, in April 1987, two dredges of Aokam 

market price of lead, production of lead ore Thai and one dredge of Tongkah Harbour, 
and concentrate decreased because of an with a combined capacity of 1,900 tons per 
87% increase in royalty imposed by the year of concentrate, were put back into 
Thai Government. Metallgesellschaft AG of operation off Phuket. The action demon- 
the Federal Republic of Germany, 46% _ strated Thailand’s intention to meet its 
owner and operator of Thailand’s largest 1987 and future export quotas. The state- 
lead mine, the Song Toh Mine in Kanchana- owned Offshore Mining Organization 

buri Province, reportedly asked the Govern- (OMO), which operated the Bo Dan dredge 
ment to lower the royalty to prevent mine and received tin ore from satellite dredges 
production from further decline. In August, and small operations, reported an increase 
the Government reportedly agreed in prin- in production and was operating profitably 
ciple to replace the fixed 10% royalty on owing to a slight increase in tin market 
metal content of the ore with a sliding scale prices in 1987. In April, OMO reportedly 
of royalties on mined ore. For prices up to applied to the Government for an additional 
$319 per ton of lead metal, a minimum of mining tract off Phuket in the Kor Mai Ton 
2% royalty will be charged. For prices area to increase production. If the conces- 
higher than $797 per ton of lead metal, a__ sion is granted, OMO planned to operate its 
maximum of 15% will be charged.’ $14 million Bo Dan dredge at full capacity 

In 1987, Thailand continued to export in the area during the monsoon season 
most of its lead ore and concentrate, princi- (May to September) and in its current 
pally to Japan and the Netherlands. Export concession in the Phangnga Bay area dur-
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ing October to April. | near the zinc refinery in Tak. It is capable 

Production of primary tin by Thailand of producing 5,000 to 6,000 tons per year of _ 

Smelting and Refining Co. Ltd. (Thaisarco) Zamag No. 38 zinc alloy. According to a 

in Phuket was less than 50% capacity company official, expansion of the refinery 
because of insufficient tin concentrates was scheduled for completion in late 1988, 

from local miners during the first half of and the alloy plant was expected to start 
1987. According to Thaisarco, the shortage production in early 1988. PDI planned to 

was caused by the Government’s delay in export 50% of the plant’s zinc alloy, princi- 
extending tax reductions on tin exports pally to Hong Kong and Taiwan. For the 
beyond June 38, 1987. To assist the tin first 6 months of 1987, PDI produced 32,660 

industry following the October 1985 tin tons of zinc slab compared with 27,778 tons 
crisis, the Government had temporarily in the same period of 1986. The required 
lowered business and municipal taxes to zinc ore and concentrate produced from the 
1.1% from 4.4% until June 1987. In July, PDI-owned open pit at Mae Sot, Tak Prov- 
the Government finally approved a DMR ince, 75 kilometers west of the zinc refinery, 
proposal to extend the temporary tax reduc- decreased slightly. According to the DMR, 
tion for another year. domestic consumption of refined zinc for the 

For the first 6 months of 1987, exports of first 6 months of 1987 rose to 24,200 tons | 
primary tin were 8,300 tons compared with from 19,800 tons in 1986 while exports 
9.800 tons in 1986. They were valued at dropped to 9,100 tons from 20,500 tons in | 
$55.2 million compared with $67.4 million 1986. As a result, export earnings from | | 

in 1986. Thailand also exported 900 tons of refined zinc dropped to $7 million from $18 | 
tin concentrate valued at $3.8 million dur- million for the first 6 months of 1986. | 

ing the first half of 1987. In 1986, exports of However, zinc remained the second most 

primary. tin totaled 18,567 tons and were important mineral and was the third-larg- 

valued at $116.4 million, accounting for est export-earning commodity in the non- | 

65% of Thai mineral export earnings. Un- fuel minerals sector. 
der ATPC’s agreement, the Thai export In 1986, PDI made a net profit of $6.7 

quota was 19,000 tons for 1987. The major million on sales of $54.2 million. A further 

buyers of Thai primary tin were Japan, the increase in net profit was expected for 1987 

Netherlands, and Singapore. | owing to the increased market price of zinc. 
Thai Pioneer Enterprise Co. Ltd., Thai- As of December 31, 1987, PDI was owned 

land’s second-largest tin smelter that came 20% by the Ministry of Finance, 13.98% by 
on-stream in March 1981 and shut down in Vieille-Montagne International S.A. (devel- 
May 1982, reportedly was expected to re- oper of the process technology) of Belgium, 

sume operations in 1988. The smelter, in 13.52% by Mechim S.A. (designer and build- 

Pathum, Thani Province, 40 kilometers er of the refinery) of Belgium, 10.66% by the 

north of Bangkok, has a capacity of 3,600 state-owned Krung Thai Bank, 7.75% by 

tons of primary tin. According to industry the Industrial Finance Corp. of Thailand, 

sources, the smelter has obtained permitsto 6.18% by Bangkok Bank Litd., 3% by Mit- 

export 5,000 tons of primary tin for an  siam International Co. Ltd., 2.1% by the 7 

unspecified period. However, it was still Goldhill Securities Co. Ltd., and the remain- 

uncertain that there will be enough tin der by other and local investors.® 
concentrate for the smelter to reopen in Other Metals.—Iimenite, battery-grade 
early 1988. manganese ore, and tungsten ore were oth- 

Zine.—Despite increased production of er important metallic minerals produced in 
slab zinc, exports of slab zinc dropped Thailand. Production of ilmenite, a by- 
sharply because of increased domestic de- product of tin mining in the Provinces of 
mand, largely by zinc alloy producers. To Phuket and Ranong, rose sharply to more 

meet growing domestic demand for zinc and than 22,000 tons from only 1,500 tons in 

zinc alloy and to further reduce production 1986. The increase was due entirely to the 
costs, PDI, the operator of the 60,000-ton- strong demand of the pigment industry in 
per-year electrolytic zinc smelter at Tak, the Asian region, especially Japan. An im- 
Tak Province, reportedly was expanding its proved domestic market boosted production 
capacity by 10,000 tons per year to 70,000 of battery-grade manganese ore slightly, 
tons per year. Based on an estimate by PDI, while production of tungsten ore rose con- 
production cost including all expenses and _ siderably because of increased exports to 
interest charges at the zinc refinery was the Federal Republic of Germany and the 
$698 per ton in 1986. By November, PDI United States. 
also completed a $1 million zinc alloy plant
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| | INDUSTRIAL MINERALS --—- economy in 1987. Exports of cement remain- 
| . ; ed small in 1987. So 

Barite.—Thailand was the third-largest 
arite in the F i | 

producer of otndie However A owine Table 4.—Thailand: Cement production 

decreased worldwide oil and gas exploration capacity m a | 
and the world’s barite surplus, export mar- (Thousand metric tons) 
kets for Thai barite remained depressed, ~~ Company and plant location ~~‘ Capacity 
especially in Indonesia, Saudi Arabia, and = _————————————— eee 
the United States. As a result, Thai produc- J#/aprathan Cement Co. Ltd: | ‘400 
tion of barite dropped sharply in 1987. For — Chamam____-- 500 
the first 6 months of 1987, exports of crude Ste Lees Aj aaya | 3.200 
barite dropped sharply to 19,333 tons from Thung Song, Nakhon SiThammarat_____ 900 
58,600 tons in 1986, while exports of ground Siam Cie Khoi, Saraburi————————————— 8,300 

| barite rose to 4,900 tons from 3,000 tons in = Tambol Tabkwang,Saraburi___.._____4,500 
1986. Barite remained Thailand’s eighth Total _______ 12,800 

most valuable nonfuel mineral export com- —<§_—————— 
modity. | | | 

During 1986-87, barite was produced Fertilizer Materials.—Construction of 
| mainly by P & S Barite Mining Co. Ltd. in Thailand’s first nitrogen and compound fer- 

. - the Provinces of Loei and Tak and by tilizer complex at Map Ta Put in Rayon 

| American Tai Barite Ltd, a wholly owned Province was postponed indefinitely owing 
| subsidiary of NL Industries Inc. of the Pr eneey yon jarner The chant nas to be 

United States, in the Provinces of Chiang b Sut. a 
Mai and Surat Thani. P & S Barite produc- pum by 8 consortium led lee my oda Chem 

| ed both crude and ground barite for oil-well 1©4. 42n¢ Mngineering and Vonstruc al oo 
drilling while American Thai Barite pro- ©f Japan and financed mostly by a yen loan. 
duced chemical-, drilling, and medical- (ft. ° Somentic Faw material, natwwel gen 
. ae barite. Most barite produced in oe reportedly were considered as other impor- : 
{ane Was exported. mixport earnings Irom tant negative factors for further delay. The | 
barite drop ped sharply to $3 million in 1986 project had been postponed seven times 
Fone in em tn of Pere op” since 1985. According to National Fertilizer 
eoline in exports of barite to In onesla, Corp., operator of the fertilizer complex, a 

Saud Arabia, Singapore, and the United letter of intent for construction of the 
tates. . . second-stage compound fertilizer plants was 
‘Cement.—The cement industry continued awarded to a consortium led by Mitsui 

to expand despite the growing surplus ca- Engineering and Shipbuilding Co. Ltd. of 
pacity and increased competition inthe Far Japan in mid-1987. The plans include a 
East regional market. In 1987, Siam City 63,000-ton-per-year monoammonium phos- 

| Cement Co. Ltd., Thailand’s second-largest phate (MAP) plant and a 924,000-ton-per- 
cement producer, completed and brought year diammonium phosphate (DAP) plant. 
on-stream its new 1.8-million-ton-per-year In 1987, the Thai Polyphosphate and 
plant at Tambol Tabkwang in Saraburi Chemical Co. was established to build an 
Province and increased the company’s ca- jndustrial-grade phosphoric acid plant in 
pacity to 4.6 million tons per year. Ac- Samut Prakarn Province. The $10 million 
cording to industry sources, Thailand’s ce- project, pending approval by the Thai Board 
ment capacity in 1987 are shown in table 4. _ of Investment, was a joint venture of Thai 
Cement production was estimated tohave and Swiss private concerns. Albright and 

increased 24% to 9.9 million tons because of Wilson Ltd. of the United Kingdom report- 
increased construction resulting from lower edly would provide technical assistance. 
interest rates and improvement in the Thai According to company plans, most output
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would be consumed domestically with 25% in Lampang Province to meet the grow- 
exported. | _ ing requirements of the EGAT Mae Moh 

In late 1987, a 14,000-square-kilometer powerplant and the Krabi powerplant in 
potash exploration concession in the Sakon Krabi Province. About 80% of the Thai 
Nakhom Basin, 550 kilometers northeast of lignite production was consumed by the 
Bangkok, was awarded by the Ministry of electric power industry and the remainder 
Industry to BHP Utah International of the bythecementindustry. _ 
United States. Thai Agrico Potash Co., a According to EGAT, lignite requirements 
Thai-United States joint venture exploring for the existing and two additional units, 8 | 

for potash in the same region, reportedly and 9, at Mae Moh powerplant would reach 
relinquished its concession in 1987 despite 9 million tons per year by 1990. Under 

the earlier finding of potash in the region EGAT’s plan, three 300-megawatt gener- 
by Government geological surveys. The ating units—Nos. 8, 9, and 10—are to be 
Thai Potash Co., a Thai-Australian joint completed by 1991. Unit 8 was under con- 
venture, completed seismic surveys and struction and scheduled for completion in 
commenced eight exploratory drillings in 1989. In early 1987, EGAT secured a $38.4 
the Provinces of Khon Kaen and Maha million loan from the Asian Development 
Sarakam, 400 kilometers northeast of Bank for further expansion of lignite pro- 
Bangkok. Thai Potash, established in 1984, duction capacity at the Mae Moh Mine for 
was 70% owned by CRA Exploration Pty. unit 9. During 1987, an additional 100 | 
Ltd. of Australia, 20% by Siam Cement Co. million tons of reserves reportedly were 

| of Bangkok, and 10% by the Thai Govern- proven by EGAT in Songkhla Province in 
ment. Under an agr eement with the Gov- southern Thailand, making total reserves of 
ernment, CRA Exploration was expected to 770 million tons, mostly in the Mae Moh 
offer 40% of its equity holding to the Thai area. | 

public over an 8-year period 5 years after © Natural Gas.—Production of natural gas | 
production started.° oe _ rose sharply to 489 million cubic feet per 

Other ‘Industrial Minerals.—Feldspar, day from 350 million cubic feet per day in 

fluorite, gypsum, and limestone were the 1986 owing to increased feedstock to a 350- 
other important industrial minerals pro- illion-cubic-foot-per-day gas separation 
duced in Thailand. Production of fluorite plant in Map Ta Put, Rayong Province. 

continued to decline because of reduced Aphout 94% of the output was produced by 
overseas demand and keen competition [Jnocal Thailand Ltd. from its offshore gas- 
among world producers. However, produc- folds of Baanpot, Erawan, Platong, and 

tion of feldspar and gypsum increased gatun in the Gulf of Thailand. The remain- 
sharply owing to an 84% increase in exports dor was produced as associated gas by Thai 

of feldspar and a 90% increase in exports of Shell Exploration and Production Co. Ltd. 
Sypsum. Feldspar was exported principally from its onshore oilfields of Sirikit and 
to Taiwan and Singapore while gypsum was Gir ikit West in Kamphaeng Phet Province. 
exported mainly to Indonesia, Japan, the Natural gas produced in Thailand was 
Republic of Korea, Malaysia, and Taiwan. sold to state-owned PTT under gas sale 

Gypsum displaced slab zinc as Thailand S agreements with the producers. PTT proc- 
second most valuable nonfuel mineral €X- essed and distributed the gas to end users. 
port commodity in 1987. Production of lime- EGAT, which operated six natural gas-fired 
stone in the Provinces of Nakhon Sawan, th ermal werplants and gas turbine 
Phetchaburi, Sara Buri, and Nakhon Si lente at South Bangkek in Sarut 
Thammarat increased owing to increased powerplans & u angkok in samu 
consumption by the domestic cement indus- Prakan, Bang Pakong in Chachoengsao, 
try and Lan Krabue in Kamphaeng Phet, was 

. oe the major end user. Other end users of 
MINERAL FUELS natural gas in Thailand included manufac- 

turers of cement, liquefied petroleum gas, 
Lignite.—Lignite was produced mainly in and petrochemicals. 

two northern Provinces of Lampang and In March, an expansion program to in- 
Lamphun and consumed principally by two crease capacity of the Map Ta Put gas 
coal-fired powerplants owned and operated separation plant was approved by the Gov- 
by the Electricity Generating Authority of ernment. According to PTT, the owner and 
Thailand (EGAT). Production of lignite in- operator of the plant, the $78 million pro- 
creased 25% to 7 million tons owing mainly gram involved installation of an additional 
to expanded capacity at the Mae Moh Mine separation unit capable of processing 200
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- million cubic feet per day of natural gas.In _ Petroleum.—Production of crude petrole- 
June, PTT awarded a $4.7 million contract um and natural gas condensate decreased to 
to Linde AG of the Federal Republic of an average of 32,000 barrels per day from 
Germany for process and engineering de- 35,000 barrels per day in 1986. Crude petro- 

sign, bid document preparation, bidder pre- leum was produced by Thai Shell Explora- 
qualification, and construction supervision. tion at its Sirikit and Sirikit West Oilfields 
Bidding for construction of the plant was in Kamphaeng Phet Province. Condensate 
scheduled for January 1988, and construc- was produced at Unocal Thailand’s offshore 
tion was scheduled for completion in 1990.° _gasfields including Baanpot, Erawan, Pla- 

| In August, PTT reached an agreement tong, and Satun in the Gulf of Thailand. 
with Esso Exploration and Production Kho- The average output of crude petroleum and 
rat Inc. after 3 years of negotiation to buy condensate in 1987 was 16,700 barrels per 
gas from Esso’s Nam Phong Gasfield in day and 15,200 barrels per day, respectively. 
Khon Kaen Province, 445 kilometers north- Surplus condensate produced by Unocal oe 
east of Bangkok. Under the agreement, Thailand was exported principally to the 
Esso was expected to deliver initially 20 United States and Taiwan. | 
million to 40 million cubic feet per day of Thai Shell completed development of | 
gas to a powerplant to be built by EGAT at Thailand’s first offshore oilfield, Nang 
Nam Phong. However, if gas reserves of 1.5 Nuan in the center of the Gulf of Thailand, 
trillion cubic feet could be proven later, and was expected to commence production 

| Esso would ultimately produce 250 million at an initial rate of 6,000 barrels per day in 
cubic feet per day of gas for delivery to early 1988. Thai Shell’s estimate of oil 
-PTT’s central pipeline network. Develop- reserves in the field were 16 million barrels. : 
ment of the Nam Phong Gasfield was ex- In mid-1987, BP Petroleum Development 

| pected.to be started by Esso in 1988. Ltd. reportedly discovered oil in its Central | 
: In November, PTT also reached an agree- Plains blocks southwest of Suphan Buri. 

ment with TP of the United States after 10 According to BP officials, further analyses 
years of negotiation to buy back from TP of the test results were necessary for devel- 
the right to the B-Structure Gasfield for opment of the oilfield. Exploration for oil 
$83.8 million. TP claimed to have invested and gas increased considerably owing to 
$110 million on surveys and drilling 23 improvement in world oil prices. In 1987, 48 
exploratory wells in the B-Structure conces- exploratory wells were drilled compared | 
sion since 1972. The gasfield, consisting of with 26 in 1986. According to an official 
four offshore blocks and discovered by TP in estimate, Thailand’s proven recoverable oil 

- the Gulf of Thailand in the mid-1970’s, reserves were 99 million barrels of proven 
reportedly has proven reserves of 1.8 tril- reserves plus 415 million barrels of probable 
lion cubic feet plus probable reserves of 5.4 reserves. | , 
trillion cubic feet. However, according to Tronomit Di ok val Minerale , 
industry sources, because of geographically Economist, Division of Internatio inerals. | 

less concentrated gas deposits in the B- matan Grint S doliareat she rove of BOE oe US$ OD 
Structure concession, the development cost in 1986 and B25.08=US$1.00 in 1987. | 

would be three to four times higher than 9 js" 1908, em Review (Hong Kong). V. 139, No. 
more concentrated gas deposits. Several y sgtzoleum News 7 (Hong Kong). News Supplement. 

foreign companies including Unocal Thai- "‘s,y7 “0. ° “une ove" PS | 
land of the United States, Mitsui Oil Explo- __p. ee ween nee .. ~ 16, 1987, 
ration of Japan, Statoil of Norway, and Bee NECK. V. 90, NO. 29, EC. f, 19OT, P. 0: 
Total of France reportedly expressed inter- p. a Review (Bangkok). V. 16, No. .. “ 1987, 

est in joint development with PTT of the Metal Bulletin (London). No. 7213, Aug. 24, 1987, p. 7. 

gasfield." adnengInurry Co Lid Annan Report iP 
According to an official Thai estimate, go and Gas « Journal V. 85,1 No. 12, Mar. 23, 1987, p. 32; 

proven recoverable natural gas reserves in "37,*°7” 2 2901, De at. 

Thailand at the end of 1987 were 3.7 trillion No. 4, Nov. 6 1981 ». BS; © 138, No. 4, Now 26 1987 
cubic feet plus 13.5 trillion cubic feet of Ty. asian Wall Street Journal (Hong Kong). V. 12, 
probable reserves. No. 42, Oct. 28, 1987, p. 3.
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| ol By Kevin Connor! . 

_ In general, economic conditions improved U.S. dollar in which phosphates were inter- | 
considerably for Tunisia in 1987. Although nationally traded, there was an overall loss 
imports rose an estimated 3% in value, in export receipts. Exhaustion of deposits, 

| exports increased an estimated 27%, mainly and antiquated equipment continued to 
due to improvements in crude petroleum plague the iron ore and lead-zinc mining 

| and agricultural exports, caused by record- operations within the country. 
high harvests and higher oil prices. Total © Two Government agencies were respon- _ 
export receipts covered an estimated 74% of sible for nearly all of the nonpetroleum 
the country’s import costs, up from only a_ mineral production in Tunisia in 1987. | 

60% coverage in 1986. A 10% devaluation of These were the Compagnie des Phosphates 
the dinar, coupled with public spending de Gafsa (CPG), which consisted of eight 
cuts, caused the overall balance of pay- phosphate mining operations, and Société 

| ments to swing int¢a surplus condition. The Tunisienne d’Expansion Miniére, which 
country’s growth in the overall gross na- controlled five lead-zinc ore mines, one iron | 
tional product was estimated at 5.8% for ore, and two barite and fluorspar oper- 
1987. a | ations. The combined labor force of these 2 | 
Performance within the industrial miner- agencies, which excludes limestone oper- 

als sector was mixed for the year. Tunisia’s ations for cement manufacture, was esti- | 
only major mineral contribution to world mated at over 19,000 persons, approximate- 
mineral supplies in 1987 continued to be ly 70% of which were miners. 
phosphate rock and chemical fertilizers. Government Policies and Programs.— 
Production of crude petroleum, Tunisia’s New petroleum exploration legislation went 
most valuable mineral commodity, was into effect during March. The new code was 
down noticeably from the production levels designed to encourage further foreign explo- 
of 1986. Production of steel and cement ration programs in areas of Tunisia where 
construction products was up again for small oil and gas fields have been discover- 
another year, although mining output for ed. Owing to their limited size, these fields 
most other minerals, excluding phosphate have not been commercially developed. The 
rock, was down slightly. The phosphate- new legislation was to charge royalties and 
based fertilizer industry showed an appre- other taxes based on ratios of profits to 
ciable upturn in production, setting an all- expenses for the international partners 
time high. However, owing to stagnant involved. 
fertilizer prices and the weakening of the 

PRODUCTION AND TRADE 

Output of important industrial minerals, two main producing fields, E] Borma in the 
excluding phosphate, was down slightly to southwest, which accounted for 65% of the 
moderately in 1987. Crude oil production production, and the offshore Ashtart Field, 
was approximately 5%, or 2 million barrels which accounted for most of the remainder. 
less than that of 1986. The decrease was due For the third year in a row, Tunisian 
to declines in production from the country’s exports of cement rose dramatically. Ce- 
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ment exports increased by approximately castings, rolled products, and steel struc- 
300% over those of 1986 and reached almost tures—showed growth. Along with the in- 
600,000 tons. creased demand for industrial steel goods, 

Phosphate rock production increased 7% the strong demand for cement exports 

over that of 1986. The fertilizer sector had caused total cement sales to surge 13% over 
mixed results. Production of monoammo- _ those of 1986. 7 oO 
nium phosphate approximately doubled, | Major mineral trading between Tunisia 
while triple superphosphate production was and the United States was limited to crude 

: up moderately. Small declines or stagnant petroleum exports to the United States. _ 
conditions were recorded for the production Tunisia imported little or no mineral raw 
of phosphoric acid, diammonium phosphate, materials from the United States, although 
and dicalcium phosphate. Owing to continu- the United States continued to be a major 
ing equipment problems and exhaustion of supplier of heavy equipment to Tunisia. 

- economic deposits, output of iron ore and Exploration by U-S. petroleun/ companies 
lead and zinc concentrates was down slight- continued to constitute the largest category 
ly. Drawn steel products were down slight- of U.S. investment in Tunisia. | 
ly, but the remaining steel subsectors— | 

Table 1.—Tunisia: Production of mineral commodities? | | 
(Metric tons unless otherwise specified) . 

Shr hte gs parses aasenseen 

Commodity? 1988 _ 1984. 1985 1986” - 1987¢ 
eee ET ST PS SST 

Iron and steel: . 
Iron ore and concentrate, gross weight _ , oo 

| thousand tons__ 316 308 306 311 - 800 
Metal: 

Pigiron ________________do____ AT 150 ©150 150 150 
ead: Steel,crude ______________do____ 163 169 | 170 181 180 | 

Mine output, Pb content ______________ 4,570 4,056 2,484 1,930 _ 2,000 
Metal: - ae 

Primary?___§ 5 1 ee 10,398 8,400  —- 2,040 2,208 2,200 
Secondary® ____________-______ 500 500 500 500 500 

/ Total®____________________ 10,898 © 8,900 2,540 2,708 2,700 
Silver metal, primary__ thousand troy ounces__ 90 85 26 50 50 
Zinc, mine output, Zn content_____________ 7,548 6,660 5,580 4,488 4,500 

INDUSTRIAL MINERALS X 
Barite ______________________ 20,250 12,100 20,000 ~. 15,718 20,000 
Cement, hydraulic_______=_ thousand tons__ 2,850 - 2,777 8,070 2,984 3,400 
Clays, construction®______________do____ 350 350 350 350 350 
Fluorspar, chemical- and metallurgical-grade ___ 34,013 44,510 42,240 36,828 40,000 
Gypsum® __-_-_§___ 80,000 85,000 90,000 100,000 100,000 
Lime ___________.____~ _ thousand tons__ 580 600 “600 650 650 
Phosphate rock, gross weight ________do____ 5,924 5,346 4,530 5,951 46,390 
Salt, marine _.________________do____ 375 330 382 415 420 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 

Gross® ___________ million cubic feet__ 28,000. 28,000 28,000 28,000 28,000 
Marketed____-______________do____ 14,503 14,080 14,000 14,000 14,000 

Petroleum: 
Crude ______ thousand 42-gallon barrels_ _ 42,649 - 42,251 41,000 42,000 40,000 

Refinery products: 
Gasoline ________________do____ 1,546 1,794 ©1,800 ©1,800 1,800 
Kerosene. __§____________do____ 2,085 2,402 “2,400 €2,400 2,400 
Distillate fuel oil ___________do____ 2,988 3,156 £3,000 £3,000 3,000 
Residual fuel oi] _._________do____ 3,937 3,936 ®4,000 ©4,000 4,000 Other__________________do____ 460 394 ©400 400 400 
Refinery fuel and losses_______do____ 235 160 200 ©200 200 EO 

Total _______________do____ 11,251 11,842 ©11,800 ©11,800 11,800 
eee OO E—— EE 

“Estimated. Preliminary. 
Table includes data available through June 9, 1988. 
?In addition to the commodities listed, a variety of crude construction materials (common clays, sand and gravel, and 

stone) is produced, but output is not reported, and available information is inadequate to make reliable estimates of 
output levels. Limestone quarried for cement manufacture is substantial; however, information is inadequate to make 
accurate estimates of output. 

3From domestic and imported ores. 
*Reported figure.
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So Table 2.—Tunisia: Exports of mineral commodities! 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit 1986 : 
y Bnited Other (principal) 

METALS 

Aluminum: | 
Oxides and hydroxides _____________-___- 46 a All to Algeria. 
Metal including alloys: 

Scrap_____—~-----~-___---~~-~------ 559 _— France 205; Italy 166; United 
Kingdom 72. 

Semimanufactures____— ~~ __________ 1,641 (7) Algeria 1,621; France 20. 
Copper: Metal including alloys, scrap ____._~______ 1,051 _- Spain 673; France 288. 
Iron and steel: 

Iron ore and concentrate excluding roasted pyrite _ 3,025 — All to Netherlands. 
etals: 
Scrap__._~—~--_---_--~--~__ ~~ ---~- 1,457 _- Italy 1,343. 
Steel, primary forms____________—_-_- 765 _— All to Italy. 
Semimanufactures: 

Bars, rods, angles, shapes, sections —___~— 57 _- Algeria 55. 
Universals, plates, sheets 

value, thousands_ _ $4,046 —_ Algeria $4,005; United Kingdom 

Hoop and strip___________-__-__-~ 10 _- All to Austria. 
Wire. ___ ~~ -§ ~~ ee 499 —_ Alteria 350; West Germany 149. 
Tubes, pipes, fittings _ value, thousands__— $15,106 $1 Algeria $12,088; United Arab 

Emirates $2,730. 
Lead: 

Ore and concentrate __________________- 3,000 a All to France. 
Oxides____§_______= ~~ ____ eee 335 _- All to Algeria. 
Metal including alloys, scrap ____~—-./_--_--_~ 588 -- Italy 329; West Germany 259. 

Magnesium: Metal including alloys, scrap ______~~- 14 -- All to Belgium-Luxembourg. 
inc: 

Ore and concentrate __.___ value, thousands_ — $713 __ United Kingdom $432; Yugo- 
. slavia $238. 

Metal including alloys, scrap ________-___-~-~ 20 __ All to Italy. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing wheels and 
stones__§_§_§_§_§_§_§_ ee 5 __ All to Algeria. 

Cement __________~ ~~~. --___--~-+-+ 272,027 _- Cameroon 182,515; Spain 60,118. 
Diamond: Gem, not set or strung _ value, thousands__ $6,738 __ All to Belgium-Luxembourg. 
Feldspar, fluorspar, related materials _________~~ 6,100 -- All to Italy. 
Fertilizer materials: Manufactured: 

. Nitrogenous ___.________.~--_____--_-_- 32,998 __ France 23,829; United Kingdom 
. 3,728; Netherlands 2,750. 
Phosphatic ___.__________~--------~+-+ 1,335,683 __ China 256,458; France 185,328; 

Italy 184,640. 
Phosphates, crude________——~—~— thousand tons_~— 1,206 __ Romania 278; Greece 179; 

France 168. 
| Salt and brine ______~________~-___-----~- 359,568 — Italy 145,674; Brazil 96,210; Nor- 

way 28,620. 
Stone, sand and gravel: 

Dimension stone, worked____ value, thousands. — $2 $2 
Quartz and quartzite _____._____------~- 1 -- Mainly to France. 
Sand other than metal-bearing _______~—--~- 15 _- Spain 7; France 3. 

Other: Slag and dross, not metal-bearing — __———-_—~ 1,024 -. _ Alltoltaly. 

, MINERAL FUELS AND RELATED MATERIALS 

Petroleum: 
Crude _______— — thousand 42-gallon barrels_ _— 28,714 535 Italy 9.861; Greece 4,411; France 

Refinery products: 
Gasoline, motor_ ___ ___ _42-gallon barrels_ — 518,602 __ Netherlands 314,441; unspecified 

Kerosene and jet fuel _..______-do____ 35,263 _- Ali for bunkers. 
Distillate fuel oil _._.___._______-do___-— 1,488,357 __ France 638,154; Netherlands 

265,721; Mozambique 166,560. 
Lubricants___—__._._._._.__—-do____ 84 28 NA. 
Bituminous mixtures _________—-do___~_ 18 -- All to Algeria. 
rr 

NA Not available. 
1Table prepared by Viginia A. Woodson. Data for 1985 were not available at the time of publication. 
2Unreported quantity valued at $4,000.
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Table 3.—Tunisia: Imports of mineral commodities? | 
(Metric tons unless otherwise specified) 

eee 
TE RSLS 

Sources, 1986 
Commodit: 1986 : 

y Quited Other (principal) 
nn 

METALS 
Alkali and alkaline-earth metals______________ 1 _. All from France 
Aluminum: . 

Oxides and hydroxides _.________________ 26,859 NA _eItaly 19,696; France 7,158. 
Metal including alloys: 

a Unwrought __-__- 1,956 __ Canada 1,735; Greece 200. 
Semimanufactures_________________ 2,640 (?) Italy 791; Austria 389; Belgium- 

. Luxembourg 366. 
Chromium: Oxides and hydroxides_____________ 27 -— West Germany 16; Belgium- 

Luxembourg 5. 
Cobalt: Oxides and hydroxides —--- + - ee 1 -- Mainly from Spain. 

pper: : | Matte and speiss including cement copper ____ __ 96 -- All from Italy. 
Metal including alloys: 

Scrap___-.~~-_______ 2 All from France. . 
Unwrought __-_____________ 316 So Italy 304; France 10. 
Semimanufactures_________________ 7,438 NA France 4,726; Belgium-Luxem- 

. . ” bourg 1,391. 
Iron and steel: 

Iron ore and concentrates excluding roasted pyrite _ 70,689 -- Morocco 57,284; Mauritania 

Metal: i 
Scrap____-__~ ~~ 537 100 Netherlands 300; France 137. 
Pig iron, cast iron, related materials _______ 1,422 2 West Germany 739; Brazil 500. 
Ferroalloys: . 

Ferromananese _________________ 370 __ All from France. 
. Unspecified ...._-§_-_____~________ 1,364 __ Yugoslavia 500; Norway 310; 

Venezuela 250. 
. - Steel, primary forms -._________________ 38,382 -— Spain 38,365. 

Semimanufactures: ms 
Bars, rods, angls, shapes, section ___ _ _ _ _ 104,072 (3) Spain 37,914; Romania 22,121; 

a ' France 9,213. 
Universals, plates, sheets ____________ 110,625 (4) Italy 28,019; France 22,670; West 

Germany 17,274. 
Hoop and strip__.________________ 3,544 -~ France 2,183; Italy 708. 

. Rails and accessories. _____________ 243 _— Bulgaria 78; France 57; Portugal 

Wire.__-§__~__~__ 2,576 NA _ France 1,053; Belgium-Luxem- 
a . bourg 500; Italy 459. 

Tubes, pipes, fittings .__________-_ 17,912 442 France 8,666; Italy 4,138; Japan 

Lead Castings and forgings, rough _________ 59 _— Spain 44; Italy 13. 

' Oxides___ 115 — Italy 40; France 24; West Ger- 
- many 20. 

Metal including alloys: 
Unwrought _.__-___ 2,709 _— Moroceo 1,210; Mexico 948; Peru | 

Semimanufactures___..§ _-- _-__ == = 9 __ France 8. 
Magnesium: Metal including alloys, semimanufactures 4 _- United Kingdom 3; France 1. 
Manganese: 

Ore and concentrate, metallurgical-grade_______ 155 ~~ Gabon 115; France 40. 
Oxides___-_-_-§- 103 __ France 47; West Germany 27; 

Belgium-Luxembourg 25. 
Mercury_________________ 76-pound flasks__ 319 _— Algeria 290; France 29. 
Molybdenum: Metal including alloys, all forms 

value, thousands_ _ $18 _. Austria $9; Sweden $7. 
Nickel: 

Matte andspeiss_________________do____ $2 —_ All from United Kingdom. 
Metal including alloys, semimanufactures _____ _ 90 __ United Kingdom 52; France 18. 

Platinum-group metals: Metals including alloys, 
unwrought and partly wrought_ value, thousands__ $30 _- Belgium. Lugembourg $25; West 

rmany $4. 
Silver: Metal including alloys, unwrought and partly y 

wrought _.___________________ _do____ $70 _— Prance $41; Italy $15; France 
1. 

Tin: Metal including alloys: 
Unwrought_______________ 36 __ Indonesia 17; United Kingdom 

Semimanufactures _________.__________ 19 —~. West Germany 11; United King- 
dom 4. 

See footnotes at end of table.
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Table 3.—Tunisia: Imports of mineral commodities' —Continued 

. (Metric tons unless otherwise specified) 

eRe eee re ree eee rer 
eee 

. Sources, 1986 

- Commodi 1986 ~ anteq »+\... |... 
mmoaity United Other (principal) 
a 

METALS —Continued z 

Titanium: Oxides _________-_--~--------~- 307 15 ~~‘ France 127; West Germany 110. 
Tungsten: Metal including alloys, all forms . 
zi value, thousands_ _ $23 $4 West Germany $13; France $6. 

inc: = 
Oxides. ______~--___~---~---~-+-~---- 375 _— France 136; Belgium-Luxem- 

bourg 127; West Germany 70. 
_ Metal including alloys: 

Unwrought ___—~_______--__---~-~-~-~- 2,271 _— . Algeria 954; Italy 424; France 

oth Semimanufactures_________________- 834 __ Spain 144: Italy 118; France 54. 
er: . 

Ores and concentrates ___—_______--~-~---~- 60 _. All from Italy. 
Oxides and hydroxides ____________-~--..-- 131 4l Belgium-Luxembourg 36; West 

, : Germany 25. — . 

. INDUSTRIAL MINERALS 
Abrasives, n.e.s.: - . \ 

Natural: Corundum, emery, pumice, etc_ — — —- ——— 708 _- Turkey 188; Italy 144; United 
Kingdom 138. 

Artificial: Corundum —_—_—~-______---~-~-- 183 _. _ Italy 103; France 58. . 
> Dust and powder of precious and semiprecious stone _ 

including diamond ____— — value, thousands_ _ $43 __  Belgium-Luxembourg $42. 
Grinding and polishing wheels and stones — _ ~~ ~~ 177 NA _sItaly 94; France 30. 

Asbestos, crude _________~___-~---~~-+---~~ 9,207 _— Canada 4,630; Zimbabwe 2,031. 
Barite and witherite _____.___--___-------~- 90 __ All from France. 
Boron materials: Oxides and acids _ ____———_-~-~- 48 _. France 42; West Germany 6. 
Cement _____________~__-~--_---~--~--~-=+ 60,272 2 France 46,199; Belgium-Lux- 

. embourg 8,568. 
Chalk _._________ ee 2,354 _. France 1,982; Italy 397. 
Clays, crude ________~____~--------~----- 34,932 78 Italy 9,673; France 7,892; United 

Kingdom 6,046. 
Diamond: Gem, not set or stung_— value, thousands_ — $11,255 __ Belgium-Luxembourg $10,615. . 
Diatomite and other infusorial earth _..__----—- 167 _—  AllfromFrance. | 
Feldspar, fluorspar, related materials _____—___~—~ 8,190 _— | Spain 3,756; Suriname 2,878. 
Fertilizer materials: Manufactured: 
-Ammonia____~_____~--~-—-_~~----~-+---- 203,801 62,790 Bahrain 58,878; U.S.S.R. 31,014; 

Kuwait 19,010. 
_ Nitrogenous ____________-------~---~- 8,169 —_ Italy 4,325; Bulgaria 1,880; Egypt 

Phosphatic _______________-_-_---___ 150 __ All from Italy. | | 
Potassic__. _. __-____.--_~-------~-+--+-+- 15,021 — East Germany 5,500; Belgium- 

Luxembourg 3,000; Jordan 

Unspecified and mixed ___________------- 15 __ France 30; Belgium-Luxembourg 
25; West Germany 20. 

Graphite, natural ___________-_---------- 1 -- All from France 
Gypsum and plaste ___________----------- 519 -- Do. 
Lime__ > ee eee 131 __ Do. 

Magnesite— — ——-—-—~—-~—~—~-~-~~~—~~-~~— 480 -_— Greece 291; Netherlands 72. 
ca: 
Crude including splittings and waste __.____~ 13 _- All from Canada. 
Worked including agglomerated splittings 

value, thousands. — $9 __ France $6; Austria $2. 
Phosphates, crude_______________--—-do___~ $1 _- All from France. 
Pigments, mineral: Iron oxides and hydroxides, proc- 

essed ____________-~---~-_--------- 168 _. West Germany 53; Netherlands 
51; Belgium-Luxembourg 27. 

Precious and semiprecious stones other than diamond: 
Natural. _____________~- value, thousands_ — $5 —_ weet Germany $4; Saudi Arabia 

Pyrite, unroasted _______-_____--_---+----- 10 _- All from Italy. 
Salt and brine ________-----------~------ 71 -- West Germany 62; United King- 

om 6. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured ___________-~--_-_- 6,299 _— Italy 3,401; France 1,752. 
Sulfate, manufactured ___~__—.-__------- 33,496 _- Spain 18,015; France 11,442. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked ___.______---- 19,080 -- Italy 15,045; Turkey 2,327. 
Worked _____________-~_~--_----- 564 _-— _ Italy 559. 

Dolomite, chiefly refractory-grade _____----~- 509 _— France 399; Spain 100. 
Gravel and crushed rock... 47,372 _- Italy 26,253; Greece 20,963. 
Quartz and quartzite ___________-------~- 925 -- Belgium-Luxembourg 836; 

France 55. 
Sand other than metal-bearing ____ ~~ -----_-- 1,104 11 Belgium-Luxembourg 1,053. 

See footnotes at end of table.
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| Table 3.—Tunisia: Imports of mineral commodities: —Continued a 
(Metric tons unless otherwise specified) - . | - 

| Sources,1986 
ome 1986 United Other (principal) | | 

INDUSTRIAL MINERALS —Continued — a 

Sulfur: . | 
Elemental: . 

Crude including native and byproduct a = 
. thousand tons_ _ 1,096 338 Canada 323; Saudi Arabia 104. . 

Sule ita precipitated, sublimed _________ rf -- West Germany 46; Italy 2. | 
uric acid ~~ LL --— ance oU; Sweden . 

Fc stzatite, soapstone, pyrophyllite____________ 1,046 -- France 610; Spain 301; Italy 115. 
er: @. a ance 4; a 3. 

MINERAL FUELS AND RELATED MATERIALS | 
Asphalt and bitumen, natural.________ >| q 1 ‘France 6. 
carbon black - - -—-—~——~—----------~~~~~ 1,595 o=- Italy 1,079; France 252. 

Anthracite and bituminous _______________ 12,258 _. France 10,510; Morocco 1,748. 
Lignite including briquets _____________ ~~ 4 _.. All from West Germany. 
Coke and semicoke ______>_§_§__ = = 81,153 _- Wee o0n Aineia eign” 

’ > eria Ll, °. 

_ Peat including briquets and litter _.._§_________ 1 _— All from France. 
Petroleum refinery products: . 

Gasoline, motor ________ _ _42-gallon barrels__ 26 _— West Germany 17 - 
Mineral jelly and wax _____________do____ 6,941 -— France 3927; est Germany 

. 487; Hun, . 
Kerosene and jet fuel ____»§_§_§_.__._____do____ 702,414 —_ Italy 288 3936 Greece 216,752; 

: | Kuwait 111,507. | 
Lubricants _.-§-§ -§_-§_-___ dol 24,682 6) France 7,924; Italy 5,579; West . 

Residual fuel oil _..______________do____ _ 5,401,573 55,371 Spain 1,965,200; Italy 1,120,092; 
| France 994,218. 

NA Not available. 
rable prepared by virginia A. er 000" Data for 1985 were not available at the time of publication. 

| tit t $27,000. 
2Unreported quantity valued at $7,600. 
“Unreported quantity valued at $4,000. 
5Unreported quantity valued at $5,000. 

COMMODITY REVIEW : 

METALS between Algeria and Tunisia, and financed 
. oy jointly by both Governments. This is the 

pid national ted 810 ant Non invited to ‘first industrial project to be entered into 
id on ie Soe $10 mi alt cone to between these two countries, and was also 
Teg Only inter wo one lan 5 at the first white cement plant built in North 

; . Africa. The 210,000-ton-per-year plant was 
aren “ Pee poumguiba. ane wire rod built by Creusot Loire Entreprise of France 
75.000 tons to 1 30 000 tons per year The on a turnkey contract basis for $119 mil- 

> > e ° 2 

Fouladh complex operated at full capacity, won? oueat a “ne ne Paice ae an need: tee “ 

Pushed = . appromimately bone ~ tons a provide 20,000 to 30,000 tons for export. The 
able to meet local demand. Planning con- P an P roduct was to be transpor te d by 
tinued for modifying the electric arc fur- truc approximately 20 miles to an existing 
nace at the complex to increase capacity. Algerian railroad line in 1988. Construction 
Owing to budget difficulties, plans to build a 0), raliroad link between the plant com: 
second integrated steel complex for Tunisia P t und bef g rau’ d-1988 pe 
have been set back. get underway Delore mid- 

Fertilizer Materials.—After a thorough 
INDUSTRIAL MINERALS investigation during the early 1980’s by 

Tunisia’s Société Industrielle d’Acide Phos- 
Cement.—The newly commissioned white phorique et d’Engrais (SIAPE), the folded- 

cement plant at Feriana, near the Algerian bed chemical separation process (FBCSP) 
border, began production operations at the was selected for use in a magnesium- 
very end of 1987. The plant was owned and removal demonstration plant to be built at 
operated by the Société Tuniso-Algerienne Sfax. Developed by American Pembroke 
de Ciment Blanc, a joint venture operation Inc. and Swenson Process Equipment Inc.,
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both of the United States, the plant was international partners. The new legislation 
commissioned in September 1986. The re- also enticed new firms to come to Tunisia to 
sults of the first 6 months of nonstop oper- explore for oil. Pan Ocean Oil Co. of Gene- 
ations were made public in midyear 1987. va, Switzerland, secured an exploration con- 

_ Local reserves of high-magnesium-con- cession in the Sbeitla region. Partly asa 
tent phosphate rock have been known tobe result of the legislation, as many as 25 
in existence in the Sfax area for some time. exploration wells were expected to be drill- __ 

ever, ine nigh magnesium content of ed by international companies in 1988. The 
e Vv y development. isian State Petroleum Agency, Entre- 

The magnesium problem as assessed had to prise Tunisienne d’Activités Petroliéres 
be dealt maith, nner through the improved (ETAP) was expected to drill as many as 12 

neficiation oO € pAosphate rock or wells in 1988, the same number spudded b Oouen processing of the Cownetream phos- ETAPin1987. ey 
phoric acid. Kmploying the process Late in 1987, Azienda Generali Italiana 
was an attempt at the latter sovution. The  Petroli S.p.A. of Italy made a discovery in 
Process uses an lon-exchange resin to re- its Enfida permit of Block 10 off the Tuni- 
um from filter-pre and, coincidentally ,Calci- sian coast. The well, Maamoura-1, flowed at 
um Irom i1lter-grade phosphoric acid. 2,880 barrels per day of 38° API crude from The somonstration plant, with a capacity depths of 2,486 meters and 2,506 meters. 
of 13,000 tons per year of P:Os, was adjacent Another well in the area was being drilled : 
to SIAPE's phosphoric acid plants at Sfax. at yearend. The Marathon Oil Co. (United 
me Plant ree Bo rened and built Pyewen- States) completed three wells in its Zarsis : 

Swenson a exclusive rocess licensor ro- permit during the year. The first two wells vided the crucial engineering while ? Spie struck sizable quantities of oil, but the third 
: . a. . : proved dry. Additional seismic testing was 

Batignolles p rovided detailed engin ering done in the fourth quarter of 1987, and and construction of the plant. The plant : | ye bhe plant. | P spudding of a fourth well was planned for 
took 16 months to design and build and was the first quarter of 1988, the location of initially completed late in 1985, although ee ee ee awed on evel uati n of the 
problems delayed the commissioning until a: ta nde “0 t ve ° d Mar th 
the latter half of 1986. Initial testing results C7 J” wed 1 wed oth , aration was 
at the plant were positive. However, consid- 1987 involved in two other concessions in 
eration of full-scale use of the process in the " . ws . 

 Sfax area was to await further testing. Pennzoil Tunisia Inc. of the United States Also at Sfax and nearing completion of completed a third well in October in its 
construction at yearend was the SIAPE 2, Didon-Elyssa permit of Block 16. Results The complex was expected to come on-line Were still being evaluated at yearend. Hous- 
in January 1988. Estimated production of 2 Oil & Minerals Corp. of Tunisia con- 
the plant at full capacity was 360,000 tons ducted drilling in its offshore Isis permit in 
per year concentrated phosphoric acid and 1987; the U.S.-based company planned to 
330,000 tons per year of concentratedsuper- Continue drilling throughout 1988. 
phosphoric acid. The approximate cost of Several other international firms planned 
building the complex was $175 million. It ™ajor exploration programs to begin in _ was expected to employ 500 people. 1988. The Kuwait Foreign Petroleum Explo- 

ration Co. planned to drill three or four 
MINERAL FUELS wells in its Kairouan Nord and Kairouan 

: Sud areas of Blocks 17 and 18. Drilling was 
P etroleum.—Petroleum company offi- underway at yearend by Elf Aquitaine Tun- cials were in agreement that the petroleum isie in its Kirchaou permit of Block 14. 

legislation passed by the Tunisian Parlia- PT AP and Italy's Petrex were Elf’s partners ment in April offered immediate benefits in this concession 
that would deter international companies 
from pulling out of petroleum exploration 1Physical scientist, Division of International Minerals. 
ventures there. Income tax breaks and a — 7Where necessary, values have been converted from 

ments were two major concessions to the
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e Mineral Industry of 
Turkey 

| By Kevin Connor! | 

_ Turkey’s economic growth was a healthy _ sector in Turkey in 1987. 
7% over that of 1986, and rapid economic Excluding oil and gas reserves, it was 
development was accompanied by a rising estimated in 1987 that Turkey had approx- 
demand for raw materials, much of which imately 4,000 mineral deposits. Despite the 
was met through imports. Total imports large variety of mineralization, most of 

| increased 25% in value over 1986 levels to Turkey’s deposits were not classified as 
an estimated $10 billion.2 However, exports large by world standards. Boron, chromium, 
increased substantially and were also val- copper, iron, lead, mercury, and zinc were | 
ued at an estimated $10 billion. The domes- some of the more important of the 29 

tic economy continued to suffer from high different kinds of minerals that were being 
inflation with an estimated 50% increase exploited commercially at yearend. | 
over that of 1986. a - Etibank, the Turkish state-owned mining 

Turkey continued with its energy policy company, has 19 mining, chemical, and 
of using a diversity of supplies, withempha- metallurgical establishments; 2  subsid- 
sis on domestic sources. With only small _iaries; 5 joint-venture participations; and 41 
known domestic oil reserves, and large lig- different products, which included alumina, 7 
nite coal deposits available, considerable barite, bauxite, chromite ores and concen- 

investments were underway during the trates, diaspore, emery, perlite, phosphate, — 
year to increase coal production. Lignite and sulfur. ; | 
coal-fired powerplants at nine locations gen- Government Policies and Programs.— 
erated one-half of Turkey’s total electrical Late in 1987 the Government announced 

| demand of approximately 4 billion watts. plans to resume tariff cuts under the Euro- 
The iron and steel industry and the cement pean Economic Community (EEC) Associa- 
industry were major consumers of coal, and tion Agreement of 1972. Renewing the tariff 

: both industries continued to grow rapidly cuts was expected to help Turkey in its 
throughout the year. These combined mar- application to become a full member of the 
ket sectors were the driving force behind EEC. | 
the rapid expansion of the coal mining 

PRODUCTION AND TRADE 

Turkish iron and steel products were the was a major concern to international trade 
second largest export earner for the coun- authorities, and Turkey has agreed to fix 
try, after textiles, earning almost $1 billion minimum prices to avoid dumping allega- 
in 1987. This sector has shown steady and _ tions. With production of iron and steel 
dramatic increases since 1980, when the products expected to increase another 45% 
total export value was $34 million. The in the next few years, steel trading was a 
products, chiefly rebars, profiles, sheets, major point of discussion in Turkey’s bid for 
plates, and welded pipes, were shipped to EEC membership. In order of export impor- 
more than 40 countries, including China, tance, the iron and steel sector was followed 

the U.S.S.R., the United States, and the by the boron industry, ferrochrome and 
EEC. The growing steel export industry chromium, and the magnesite industry. In 

863
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order of total value, cement -and coal pro-. far outstripped production again, as crude 
duction ranked second and third, respec- oil consumption was estimated at 200 mil- 
tively, after steel in 1987; however, few of lion barrels, over 90% of which was met 
these products were exported. =: + ~—~_—sOwitth imports. Crude imports continued to _ 
_ Exports by the state mining agency, Eti- represent Turkey’s largest single import 
bank, were valued at approximately $230 item, accounting for 89.4% of Turkey’s min- 
million for the year. Boron and its concen- eral import costs and 19.1% of its total 
trates remained Turkey’s main industrial import expenses. Crude oil imports increas- 

- mineral export in 1987, with export reve- ed 17% in volume over those of 1986, and 
nues estimated at $185 million, or almost owing to the improved market price for | 
80% of all Etibank’s export receipts. Eti- crude, the total cost rose a dramatic 50% to 
bank continued to expand its facilities to $2.7 billion. Far less significant, but worth . 
process boron ore, to move marketable bo- noting, imports of cement rose dramatical- 
ron compounds, and to increase the value ly, increasing from 71,000 tons in 1986 to 
added of boron exports. - 1,630,000 tons. Exports of cement rose only 

Turkey’s crude oil production for 1987 slightly to1,365,000 tons. =~ 
was up 9.5% over that of 1986. Consumption _ | 

Table 1.—Turkey: Production of mineral commodities? 
| , (Metric tons unless otherwise specified) - OO 

- Commodity _ 1983 1984 1985 —-1986P «19879 : 

METALS a | os 
Aluminum: . 

Bauxite _.. ______.._____-------- — 306,360 181,568 213,744 290,712 246,541 - 
Alumina____________~-- ~~... 57,420. 75,120 113,308 144,396 95,236 
Alcontent_.______--------------- 30,400 37,900 54,100  . 50,000 ®50,000 

Antimony: 
Ore, mine output: : a. 

_ Gross weight ______..--__-_---- 27,901 35,525 34,312 32,943 49,614 
Sb content® _~_____.~______-__--_ 840 1,017 982 943 1,488 
Smelter. _$_§_$__ ~~~ 1,267 1,821 2,097 2,117 2,232 

Regulus __________._____.---____ 198 42 15 28 412 
Chromite: . 

Gross weight (34% to 43% Cr2O3)______=__ 514,992 688,917 876,807 861,720 866,997 
Salable product _-._-__-___= c=. - 345,610 -. 487,405 588,576 543,156 ®600,000 

Copper: 
| Mine output, gross weight __________-__ 2,184,872. 2,466,158 = 2,228,167 ~—«-.2,374,862 —- 2,630,985 

Cu content: . 
_ Smelter... ______--_____---_- 19,113 32,023 33,884 35,466 °35,000 

Refined_________=__-______-=__ - — 87,900 ™51,400 60,600 75,100 ©75,000 
Iron and steel: ~ a oo, 

Iron ore, gross weight _____ thousand tons_ _ 4,151 4,037 3,994 5,249 3,366 
Metal: . mo . 

Pig iron and ferroalloys: 
Ferrochromium _______~______ 30,175 48,081 48,000 50,000 9,330 
Ferrosilicon __-__________----~- - 4,500 ‘6,902 6,900 7,000 4,400 
Pig iron and other ferroalloys = oo - 

thousand tons_ — 2,719 2,902 3,193 3,666 4,438 
Steel, crude including castings_ _ _do_ _ _ — 3,834 ' 4,330 4,961 5,376 7,044 

Lead: 
Mine output, Pb content _____________~ 7 500 F9,000 10,000 LL __ 
Pb content, smelter, primary ________—-~-~- 2,000 _- oe _- ao 

Manganese ore, gross weight __________-_-_ 3,204 42,796 10,750 7,106 ©7,000 
Mercury____________~—-~ 16-pound flasks_ _ 4,680 5,272 6,552 7,574 5,847 
Silver, mine output, Ag content® . 

thousand troy ounces_ — 220 220 220 220 220 
Tungsten, W content of concentrate®_________~ 390 153 100 50 2262 
Zinc: 

Mine output, Zn content ___________--~- 31,100 50,400 37,400 41,100 ©58,000 
Zn content, smelter, primary _____—_--~-- 14,300 19,900 22,200 15,400 20,200 

INDUSTRIAL MINERALS 
Abrasives, natural: Emery __________~_---- 22,846. 21,145 15,648 ©16,000 ©16,000 
Asbestos_________________________- 1,510 1,499 932 1,098 ©1000 
Barite_______________________ =e 78,974 198,031 220,497 322,769 294.481 
Boron materials __________~ thousand tons__ ~ 702 895 954 928 1,000 
Cement, hydraulic. ______._.__._____do____ 13,595 15,738 17,581 20,004 21,980 

Clays: 
Bentonite ___________~________-~_-_ 31,000 28,093 46,855 55,367 85,848 
Kaolin _______~_____-~__-~-~--__-_--- 59,000 54,932 69,390 78,430 134,114 
Other ___________________~_--~-_- 21,865 71,777 168,719 187,449 308,092 

Total _.______--~_~_~-_---~_---_ 107,865 154,802 284,964 321,246 528,054 

See footnotes at end of table. .
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— Table 1.—Turkey: Production of mineral commodities! —Continued 
. Se (Metric tons unless otherwise specified) . 

7 Commodity . — 1988 1984 1985 1986" 1987? 

INDUSTRIAL MINERALS —Continued 

Diatomite _____..______----_~_------ ~ 9,600 2,540 3,000 3,000 ~ &3.000 
Feldspar® ___ . ~~ -_-- - 9,212 -10,000 . 20,000 20,000 — 730,336 
Fluorspar® ____. __.~---~-_-__--.___ 2,000 2,000 2,000 2,000 2,000 
Graphite____-___..-_____-~-~.--_-__ 4,805 5,000 5,000 5,000 11,760 
Gypsum _____-_~~---L-~-~-~--~-----_-- 75,572 57,875 78,058 128,051 301,743 
Lime ____________—~ ~~~ thousand tons__ | 1,000 1,000 | 1,000 . 1,100 1,100 
Magnesite, crude ore ________~-_~------ 626,563 ™770,577 + ~=—«-:1,128,961  —- 1,818,768 1,185,904 
Meerschaum ____..______~_—~—~ kilograms_ _ 8,850 15,000 16,800 9,600 10,095 
Nitrogen: N content of ammonia ____._____~— . 278,700 290,000 217,100 190,000 200,000 
Perlite .______-_-.----~------~---- 28,693 60,452 60,000 60,000 111,423 
Phosphate rock_____-_..---_---------- 50,400 95,600 37,400 3,000 19,200 
Pyrites, cuprous, gross weight___..___-_--.~ | 4,238 _— 26,032 10,153 30,909 
Salt, all types_________ ~~ thousand tons_ _ 1,261 1,290 1,189 1,172 1,218 
Sodium compounds, n.e.s.: 

Carbonate® ___________-___________ 120,000 200,000 300,000 350,000 375,000 
Sulfate. _.______----_----------- 61,942 83,026 108,665 145,702 ©150,000 

Sand and gravel, sand, siliceous® __~____._____ 110,000 110,000 110,000 110,000 110,000 
Stone, sand and gravel, n.e.s.: . 

Limestone______...—~ thousand tons_ — 343 350 350 350 . 405 . 
Marble___§_$_____~----~------------ 39,110 40,000 40,000. 40,000 70,000 

. Quartzite ______.__________~_-_-- 239,201. 240,000 _ 318,450 _ 429,921 552,462 — 
Strontium minerals: Celestite® _.._________ 38,835 35,000 35,000 35,000 35,000 
Sulfates, natural, n.e.s.: Aluminum sulfate: a 

. (alunite). ..________.------------=+ 14,682 _ 13,971 11,578 12,000 9,927 

Sulfur: 
Native, other than Frasch __ ~~~ ____-_ 34,899 40,722 43,639 41,275 40,000 
S content of pyrites®____._._.._______-- 1,830 _- _ 11,250 4,390 13,350 
Byproduct® _______.__--_---_----- £75,000 78,000 80,000 80,000 80,000 

Total® $$$ - - -- Le 111,729 118,722 184,889 125,665 133,350 ; 

MINERAL FUELS AND RELATED MATERIALS . 

Asphalt, natural® _______ _ thousand tons_ _ 750 750 750 750 750 : 
Carbon black® ~~ ee 20,000 20,000 20,000 20,000 233,141 

al: 
Anthracite _.________ _ thousand tons_ _ 6,122 7,103 8,526 8,500 7,084 
Bituminous __ ____________.__-do____ 750 225 523 500 _ 680 
Lignite___§.§_-____...._._____do___-_ 23,847 27,199 35,833 36,000 46,149 

Coke and semicoke: 
Metallurgical. _____._____----do__~~_ 2,380 2,401 2,400 2,400 2,912 
Gashouse ___________--.~----do____ 121 100 100 100 . 105 
‘Breeze __§_$_§ -~_-____.__-__--- do____ 260 174 170 ~ 200 259 

Total _..____________.~~do___~- 2,761 2,675 2,670 — 2,700 3,276 
Gas, natural:° 

Gross______._=——. million cubic feet. _ 27,000 27,000 27,000 27,000 27,000 
Marketed _____________--.~-do___~ 3,500 3,500 3,500 3,500 3,500 

Petroleum: 
Crude _____~_ thousand 42-gallon barrels. — 15,779 14,941 15,110 ©17,097 ©18,717 

Refinery products: 
Asphalt____________.--~-do___~_ 2,534 2,960 3,405 3,500 €3,500 
Distillate fuel oi] _..____.._.do___~ 47,664 50,570 50,537 ©50,000 50,000 
Gasoline ______.___...._-do___~ 16,956 "18,380 18,681 — °19,000 *19,000 
Jet fuel. __-_- ___ -_____~--do___~ 2,263 2,472 2,875 3,000 3,000 
Kerosene_____.___.--.——~do___~ 2,375 2,593 3,585 “4,000 “4,000 
Liquefied petroleum gas_ _ _ _ _ _ _do___— 4,865 5,585 5,379 5,500 5,500 
Lubricants___._____..-~~-do___~— 1,563 1,486 1,174 1,000 “1,000 
Naphtha _____________---do____ 226 58 205 ©500 ©500 

= Refinery fuel and losses _ _ _ _ _ _ _do__-~ 1,905 2,248 2,388 ©2500 ©2500 
Residual fuel oi] _._______~-do__~~ 34,178 38,483 37,962 ©40,000 ©40,000 
Unspecified ______.__.___-_-do___ _ 7,532 9,787 8,271 8,000 ©8000 

Total __________.~_~-do__~_ 122,061 134,572 134,462 137,000 ©137,000 

"Estimated. Preliminary. ‘Revised. 
1Table includes data available through July 21, 1988. Limestone quarried for cement manufacture is substantial; 

however, information is inadequate to make accurate estimates of output levels. 
2Reported figure.



866 MINERALS YEARBOOK, 1987 

, Table 2.—Turkey: Exports of mineral commodities! | | 
(Metric tons unless otherwise specified) 

. Destinations, 1985 o 
Commodit 1984 _ 1985 : 

y United Other (principal) 
reer ee eee eee eee ee eee erence ne ee eee eee 

METALS 

Alkali and alkaline-earth metals _____ | 5,950 _- . , 
Aluminum: o 

-Ore and concentrate_____.____. - 46,845 52,870 _. All to France. 
Oxides and hydroxides _._._____ 16,846 22,648 5 . Iraq 14,993; U.S.S.R. 7,650. 
Metal including alloys: . 

Scrap _____-----------_. 14 _- 
Unwrought___--~.-______- 18 _- 
Semimanufactures _________ 25,110 25,437 4,844 Iraq 6,791; Iran 4,358; Kuwait 

314. . 
Chromium: 

Ore and concentrate. _________ 439,680 478,069 30,122 Yugoslavia 84,205; Chile 91,468; 
| a Sweden 49,418. 

Oxides and hydroxides _________. _- 301 _- All to Iraq. 
Copper: Metal including alloys: So 

Unwrought _____._______--- 12 5,717 oe United Kingdom 3,199; Greece 

Semimanufactures.._ 2 ~~~ __ 12,273 21,772 194 Iran 12,830; Iraq 8,266. 
Iron and steel: 

. Iron ore and concentrate including me oo a 
roasted pyrite _....-.-__-_- 8,400. 43,461 oe All to Iraq. 

- Metal: _ . 
Scrap __.____-__-i----- 3,348 4,132 _. West Germany 3,580; Italy 460: 

_ Pig iron, cast iron, related materi- 
~ ails 60,169 525 _- Iraq 500. 
Ferroalloys_ —__...____---- 56,472 53,403 41,740 Netherlands 9,065. 
Steel, primary forms _ —____-—- $24,515 ' 629,100 124 _—_ Iran 557,916; Jordan 57,408. 
Semimanufactures: | 

Bars, rods, angles, shapes, sec- - 
. tions. ____..-~__-~- 1,078,357 1,390,981 8 Iraq 758,371; Iran 608,750. 

; Universals, plates, sheets _ _ - 88,532 411,272 19,874 Iran 243,088; Iraq 113,504. 
Hoop and strip ___—_~-~- 5,419 33,961. 60 Iran 28,933; Iraq 3,210. 
Rails and accessories _ _— —_ 24 45 _— Cyprus 21; Iran 18. 
Wire ee 10,966 11,641 _- Iran 6,401; Iraq 4,716. 
Tubes, pipes, fittings _—__-— 205,472 282,810 36,289 = Iran 177,040; Iraq 53,033. 

Lead Casting and forgings, rough _ 8,693 165 _- Libya 74; Cyprus 25. 
vad: ; | 

Ore and concentrate ________-~~- 76 _- . . 
Metal including alloys: — . 

Scrap _____.~-------_-~- 1 . __ 
Unwrought___________--~- 5 12 _. All to West Germany. 
Semimanufactures ____ ~~~ 22 Ct 6 __ Cyprus 4; Libya 2. . 

Manganese: Ore and concentrate, . 
metallurgical-grade ________-~-~- _- 6,914 _. Italy 6,550; Greece 364. 

Mercury ___-__—~ 76-pound flasks__ — 7,861 ~ 8,644 3,481 Netherlands 4,641. 
Molybdenum: Metal including alloys, all : 

forms ___.__~— value, thousands_ — $5 _- 
Nickel: . 

Matte and speiss __._ ____ _ -do____ $112 $1 _. All to Syria. 
Metal including alloys, semimanu- 

factures ________-__-~----- 38 _- . 
Tin: Metal including alloys, semimanu- 

factures ______-______-----~-~- _- 2 _. Jordan 1; Libya 1. 
Titanium: Oxides_________~_--~-~- 82 3 _- Iraq 2; Italy 1. 
Tungsten: Ore and concentrate _____~_ 452 ~  §21 _- Austria 480; Singapore 40. 
Uranium and/or thorium: Ore and 
Bie centrate ___. value, thousands_ _ _- $149 _— All to West Germany. 
inc: 

Ore and concentrate _____—__ ~~ _— 5,004 _- Bulgaria 2,900; Italy 1,654. 
Oxides ___.______-__-_--~--- 100 693 _~. France 454; Iraq 219. 
Metal including alloys: 

Scrap ________--------- _- 29 _. All to Cyprus. 
Unwrought_ __§ _§____--__~-- 112 1,664 __ Iran 1,542. <a: 
Semimanufactures _______~-~- 10 _- 

Other: 
Ores and concentrates_____ ~~~ 2,246 3,990 -- Netherlands 2,050; Belgium- 

Luxembourg 1,450. 

Ashes and residues_____________ 429 8,011 _- Iraq 6,000; West Germany 921. 
Base metals including alloys, all forms 336 498 _- Netherlands 255; Iraq 102. 

See footnote at end of table.
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7 Table 2.—Turkey: Exports of mineral commodities: —Continued __ 
(Metric tons unless otherwise specified) | 

a 
Destinations, 1985 

- ~ Commodit . 1984 - 1985 : 
y , Qnited Other (principal) 

rere PS SS — 

INDUSTRIAL MINERALS | 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete __-_______ + _-_---+- 13,656 7,619 _— Netherlands 5,777; France 1,470. 
Grinding and polishing wheels and 

stones ________-_-------+- 47 196 _- Iran 151; Iraq 13; Saudi Arabia 

Asbestos, crude_________--_-_-- 100 9 __ All to Iraq. | 
Barite and witherite_________-_-~~- 215,981 191,934 18,952 U.S.S.R. 70,946; Egypt 50,899; 

West Germany 18,844. 

Boron materials: 
Crude natural borates____.___-- 802,555 719,088 140,653 Italy 122,860; France 87,380; 

United Kingdom 61,976. 
Oxides and acids ________-~--~~- 27,060 21,380 5,410 Belgium-Luxembourg 8,550; Ita- 

2,200. 

Cement________-__ thousand tons_ _ 1,998 1,827 . + Egypt 1,354; Malta 91. 

Chalk________-_-----~------- 4,470 | 7,701 _- Libya 3,900; Iraq 2,301; Lebanon 

Clays, crude________-______--- 89,528 78,208 __ Romania 28,985; Lebanon 18,050; | 
West Germany 16,000. 

Diatomite and other infusorial earth _ — — 364 62 _. __ All to Iraq. 

Feldspar, fluorspar, related materials — — 1,034 3,061 _- Lebanon 2,500; Jordan 364; Syria 

Fertilizer materials, manufactured: . 

Ammonia _______—------~--~- 77 28 _. . Mainly to Iraq. 

Nitrogenous_—_______-_-~~-~-- 23,311 5,139 a Mainly to Cyprus. ‘ 

Phosphatic ___._.---------- 160,185 261,570 _— U.S.S.R. 149,725; Bangladesh 

. 47,200; Syria 28,400. 

Potassic ________------~---- 201 830 _. All to Cyprus. 

Unpecified and mixed _ __— —~——~-- 42,000 170,662 _- Iran 121,910; Cyprus 18,852. 

Gypsum and plaster ______------- 854 3,657 _. _ United Arab Emirates 3,118; 
Egypt 260. 

Lime ________-_-_------------ 7,360 3,925 _. Cyprus 3,850. 

Magnesite, crude ______._~_------ 164,614 159,409 2,470 ~ Austria 40,399; Greece 32,993; 
U.S.S.R. 19,250. 

Meerschaum, amber, jet ~..-__---- 6 -- 
Mica: , 

Crude including splittings and waste — 162 32 _- United Kingdom 20; Iraq 12. 

Worked including agglomerated split- 
tings _________---------- | (?) 2 _. Mainly to Cyprus. 

Pigments, mineral: Iron oxides and 
hydroxides, processed_ _——————~-~ 60 1,520 -- Iran 1,507. 

Salt and brine__________-~--~---- 29,343 16,343 _. Iraq 13,668; Cyprus 2,486. 

Sodium compounds, n.e.s.: 
Carbonate, manufactured. ___—-— ~~ 55,646 112,530 __ Tran cree India 14,300; Pana- 

ma 12,954. 

Sulfate, manufactured _____~--—- 468 4,539 _ Iraq 3,579; Iran 950. 

Stone, sand and gravel: . 
Dimension stone: 

Crude and partly worked _ ~~ ~~ 31,165 42,484 1,583 Italy 19,844; Libya 5,456; Syria 

Worked _________--_-_-- 24,798 20,881 6,874 Saudi Arabia 4,890; Lebanon 
1,710. 

Dolomite, chiefly refractory-grade _— 233 214 _- Iraq 162; Cyprus 40. 

Gravel and crushed rock ____———- 10,128 4,698 _- Tunisia 3,150; Libya 746. 

Limestone other than dimension ~_ - — _- 237 _- United Kingdom 154; Iraq 83. 

Quartz and quartzite. _______--- 148 63 ~- Syria 36; Iran 25. 

5 Band other than metal-bearing —_~-~— 38 4,640 __ United Arab Emirates 4,600. 

ulfur: 
Elemental: 

Crude including native and by- 
product______----_---- 200 1 _. All to Cyprus. 

Colloidal, precipitated, sublimed _ 21 _- 
Dioxide____..___---------- 56 _- 

Sulfuric acid___..__....~----+- 65 416 _- Jordan 350; Cyprus 66. 

Talc, steatite, soapstone, pyrophyllite — 1,202 1,739 _- Libya 800; Iraq 695. 

Other: 
Crude________---------+-- 64,692 94,751 _. West Germany 60,865; Belgium- 

Luxembourg 9,550. 

Slag and dross, not metal-bearing _ — — 8,381 9,158 _. All to Cyprus. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural — _ — - - - - 1,354 50 -— All to Libya. 

See footnotes at end of table.
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Table 2.—Turkey: Exports of mineral commodities‘ —Continued 
(Metric tons unless otherwise specified) 

ee 

Destinations, 1985 
| - Commodit 7 - 1984 1985 ~Unitea 0 DDO — y Raited Other (principal) 
nena TAS AS STS ESTE i ip pene, 

MINERAL FUELS.AND RELATED 
MATERIALS —Continued 

Carbon black -_____-_-_-_-____ 880 887 —~— = Iraq 877. 
Coal: 

Anthracite and bituminous_______ __ 2,000 ~~ All to Iraq. 
Lignite including briquets _______ 1,365 __ 

Coke and semicoke_____-._______ _— 14] _— Cyprus 140. 
Petroleum: 

Crude and partly refined 
thousand 42-gallon barrels_ _ 4,631 — 

Refinery products: 
Gasoline, motor ______do____ 3,698 6,905. 759 Italy 4,270; Greece 952. 
Mineral jelly and wax __do____ —_— 19 10 Finland 9. 
Kerosene and jet fuel_ __do____ 1,550 2,780 175 Italy 842; Iran 724. 

_ Distillate fuel oils -___ do ___ 267 252 _—  AlltoCyprus. . 
Lubricants _____-___do____ 161 6 _- Cyprus 3; Iran 2. 
Residual fuel oil _______do____ 2,728 2,875 _- Italy 2,467; Greece 401. 
Bitumen and other residues 

co do____ 11 440 _- Lebanon 268; Algeria 187. 
Bituminous mixtures___do___— 3 1 —-- Mainly to Cyprus. 

ene eee eee LL LL eC CC ee PU SPEnrreeemen 

‘Table prepared by Virginia A. Woodson. 
2Less than 1/2 unit. 

Table 3.—Turkey: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 

een 
| Sources, 1985 

Commodit 1984 1985 : 
y United Other (principal) 
Nc 

METALS 
Alkali and alkaline-earth metals ___ __ 6 21 — West Germany 17; United King- 

om 4. 
Aluminum: . 

Ore and concentrate. _~§$________ 7,675 19,408 248 China 8,503; Italy 6,513. 
Oxides and hydroxides _________ 211 628 15 United Kingdom 352; West Ger- 

. many 233. 
Metal including alloys: 

Scrap -.---____---____- 30 399 -- West Germany 350; Netherlands 

Unwrought__. ~~ > § 68,493 59,154 457 Canada 34,521; Spain 10,590; Re- 
, public of South Africa 4,999. 

Semimanufactures _________ 1,417 3,020 43 West Germany 1,424; Nether- 
lands 587; Italy 384. 

Antimony: Oreand concentrate ______ 7,675 19,408 248 China 8,503; Italy 6,518; West 
Germany 2,550. 

Arsenic: ; 
Oxides and acids __ ~__~§_______ 163 418 31 West Germany 260; France 39; 

Belgium-Luxembourg 36. 
Metal including alloys, all forms ___ _- 58 _- Netherlands 48; Sweden 8. 

Chromium: 
Ore and concentrate___________ —_ 10,878 _- Republic of South Africa 10,488. 
Oxides and hydroxides _________ 409 289 _- Italy 186; United Kingdom 71. 

Cobalt: Oxides and hydroxides_______ 37 35 _— Belgium-Luxembourg 32. 
Columbium and tantalum: Metal in- 

cluding alloys, all forms, tantalum 
value thousands_ _ $1 $15 $11 Austria $4. 

Copper: 
Ore and concentrate__§_________ 23,292 33,168 _- Canada 12,101; Chile 10,580; 

Sweden 10,487. 
Matte and speiss including cement 

copper _________~______ 817 1,221 -- Chile 1,201. 
Metal including alloys: 

Scrap _-_____.-~-_______ 60 619 —— Canada 588; Cyprus 31. 
Unwrought_____ ~~ _______ 24,460 35,451 1,728 Chile 20,338; Spain 4,202. 
Semimanufactures _________ 10,297 12,392 623 West Germany 5,150; Italy 1,602. 

See footnote at end of table.
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Table 3.—Turkey: Imports of mineral commodities! —Continued | : 

(Metric tons unless otherwise specified) 

Sources, 1985 

Commodit 1984 1985 ‘ 
y United Other (principal) 

METALS —Continued 

Tron and steel: 
Iron ore and concentrate excluding 

roasted pyrite _— thousand tons_ _ 1,656 1,725 _- Brazil 734; Republic of South 
Africa 648; Liberia 184. 

Metal: . 
Scrap _._.._..-___do____ 1,038 1,148 894 Canada 80; United Kingdom 68. 
Pig iron, cast iron, related materi- 

, * ails... ~~ ~______do____ 43 190 a Brazil 93; United Kingdom 62. 
Ferroalloys: 

- . Ferromanganese__-—do__ __ 26 26 Republic of South Africa 21; 
. rance 2. 

Unspecified _ _ ____do____ 27 33 (?) Yugoslavia 13; Norway 5; Brazil 

Steel, primary forms — _ —do_ _ _ — 1,483 1,971 7 Spain 429; Italy 222; Republic of 
. South Africa 211. 

Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions_______.do_.___ 297 386 3 Spain 132; West Germany 61; 

Bulgaria 37. 
Universals, plates, sheets 

do. ___ 370 595 2 Belgium-Luxembourg 95; France 
67; Bulgaria 66. 

Hoop and strip _ __ _do_ _ __ 4 8 (?) West Germany 6. 
. Rails and accessories 

do____ 54 22 (?) Republic of South Africa 19. 
Wire _________-do____ 6 3 _—  Spain2. 
Tubes, pipes, fittings do_— —_— 64 84 3 Yugoslavia 23; West Gemany 10; 

apan 9. 
Castings and forgings, rough 

do____ 2 (?) — Mainly from France. 
Lead: 

| Oxides ________-_-_-----~-~- 201 954 _- Netherlands 464; West Germany 
252; France 238. . 

Metal including alloys: . 
Scrap ________~~~-.~---- a8 19 _. Cyprus 14; West Germany 5. 
Unwrought_ ~~ -____-__- 10,179 16,479 98 Morocco 5,902; Spain 5,227; 

. Belgium-Luxembourg 2,385. 
Semimanufactures ________ 160 2 (?) Mainly from West Germany. 

Magnesium: Metal including alloys: 
Unwrought __________.-___~_ 62 80 13 France 22; Canada 18. 
Semimanufactures_____~~_____ _ (3) 7 _- Italy 6. 

Manganese: 
Ore and concentrate, metallurgical- 
grade_____§_§_____--_---_- 1,348 1,300 _- Belgium Luxembourg 1,000; Ga- 

n 300. 
Oxides __________-~------- . 602 356 (7) | West Germany 180; Republic of 

South Africa 100. 
Molybdenum: Metal including alloys, all - 

forms _~___~_~______~__~------ 2 2 1 United Kingdom 1. 
Nickel: 

Matte and speiss _________---~- 817 15 __ West Germany 14. 
Metal including alloys: 

. Unwrought_________----- 2 680 40 United Kingdom 79; Nether- 
lands 74. 

Semimanufactures ________ — 197 285 1 West Germany 225; Austria 34. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
value, thousands_ _ $331 $252 $2 West Germany $103; Republic of 

een Africa $73; Switzerland 

~ Selenium, elemental _ — — _ — kilograms__ — 2 _- All from West Germany. 
Silver: Metal including alloys, unwrought . 

and partly wrought 
value, thousands_ _ $502 $709 — West Germany $565; Sweden 

$91; Belgium-Luxembourg $43. 
Tellurium, elemental _ —_ _— kilograms__ _- 18 _- United Kingdom 17. 
Tin: 

Oxides ___.____-~----_--_- 21 _- . 
Metal including alloys: 

Scrap ___— value, thousands_ — _— $3 $1 Belgium-Luxembourg $2. 
Unwrought___________.—- 853 1,006 (4) Malaysia 550; Brazil 147; Thai- 

and 95. 
Semimanufactures _____ ~~~ 10 1] (4) West Germany 4; Japan 4. 

Titanium: Oxides_________.-__-~~ 2,387 2,782 44 West Germany 1,476; United 
Kingdom 363; France 201. 

Tungsten: Metal including alloys, all 
forms ____________________ 6 27 1 Hong Kong 15; Netherlands 3. 

See footnotes at end of table.
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Table 3.—Turkey: Imports of mineral commodities' —Continued 

3 (Metric tons unless otherwise specified) . 

. os - Sources, 1985 

. Commodity 1984 1985 . 
; | BC United ‘ Other (principal) . 

re 
—— 

METALS —Continued 

Zinc: . 
Ore and concentrate ___._.._._- _- 9,633 _- Iran 7,818; Spain 1,815. 
Oxides ______------------- 894 626 1. West Germany 614. | 
Blue powder_____---~~~_----~- 23 _- 
Metal including alloys: . 

Unwrought__- -__.____-_- 18,874 27,573 (4) Italy 11,871; Belgium-Luxem- . 
— : _ .bourg 8,597; France 1,689. 

Semimanufactures ______.__ 9 65. __  Belgium-Luxembourg 40; West 
a Germany 25. 

Other: 
Ores and concentrates___..____- 4,073 3,628 __ Australia 2,622 Italy 238. 
Oxides and hydroxides _________ 442 418 31 West Germany 260; France 39; ~ 

7 . Belgium-Luxembourg 36. . 
‘Ashes and residues_____.____~~ 60 10 _. All from Cyprus. : 
Base metals including alloys, all forms 71 143 (5) Netherlands 60; United King- 

om 49. 

INDUSTRIAL MINERALS | | , 

. Abrasives, nes: 
. Natural: Corundum, emery, pumice, . 

etc _______------------- 2 31 31 

Artificial: . . 
Corundum _____~___~~__--- 1,848 1,576 (?) West Germany 881; Poland 180; 

taly 98. 
Silicon carbide. ______---~- _- 655 (2) West Germany 561; France 33. . 

Dust and powder of precious and semi- 
precious stones including diamond ' 

value, thousands_ — $510 $907 $242 Ireland $310; West Germany 

Grinding and polishing wheels and 
stones ______-____------- 196 278 3 Italy 17; Norway 74; West Ger- . 

many 39. 

Asbestos, crude __ -_.__--------- 21,872 25,545 — Canada 8,534; Greece 7,213; Re- 
public of South Africa 5,064. 

Barite and witherite________-_--- 2 2 2 

Boron materials: Oxides and acids _ __~— (*) 81 _. Mainly from West Germany. 
Bromine _______——~ ~~ kilograms_ — (?) 187 _. West Germany 185. 
Cement____________-~------- 5,932 4,456 706 West Germany 1,600; France 

1,080; Netherlands 644. 
Chalk. _-__.-__----------- 7 77 50 Japan 10; Spain 5. 
Clays, crude _________-_------- 7,045 8,102 21 United Kingdom 7,701; West 

Germany 309. 
Cryolite and chiolite_______------ 41 21 _- All from Denmark. 
Diamond: 

Gem, not set or strung 
value, thousands_ — _- $604 $93 Belgium-Luxembourg $488. 

Industrial stones __ _____—do___- $446 $213 __ Netherlands $75; Zaire $46; 
. Belgium-Luxembourg $41. 

Diatomite and other infusorial earth _ _ — 142 81 - 65 Italy 11. 

Feldspar, fluorspar, related materials: 
Feldspar _.______-__-------- 25 20 _. All from West Germany. 
Fluorspar _______--_-------- A 636 _. Mexico 525; Italy 93. 

Fertilizer materials: . 
Crude, n.es ~~~ —-_~-_----~-~- 55 23,803 _- Israel 16,112; Jordan 7,501. 
Manufactured: — 

Ammonia_____~_~--~--~—- 548,733 579,058 28,853 U.S.S.R. 384,732; Trinidad and 
Tobago 50,518. 

Nitrogenous _______-----~- 923,220 1,148,366 106,243 Italy 288,414; Romania 242,368; 
U.S.S.R. 89,029. 

Potassic______.___------ 60,526 23,205 _- Belgium-Luxembourg 11,946; Is- 
rael 8,714. 

Unspecified and mixed_ ~~ —~ — — — 134,445 245,653 230,190 Republic of South Africa 15,000. 
Graphite, natural _________----- 474 554 _. West Germany 536; China 15. 
Gypsum and plaster ________----- 3 — 
Lime __________-_-----+----- -- 7 _- All from Netherlands. 

Magnesium compounds: 
Magnesite, crude_______~---~~- 45 94 6 West Germany 73; Italy 5. 

M Oxides and hydroxides ___~._-_~~- 46 61 — Italy 46; West Germany 8. 

ica: 
Crude including splittings and waste _ 25 20 _- Republic of South Africa 15; 

West Germany 5. 

Worked including agglomerated split- 
tings _..________-------- 46 55 (2) Spain 22; Belgium-Luxembourg 

13; India 8. 

Phosphates, crude ___________--- 727,758 712,049 _- Israel 250,416; Jordan 220,777; 
Tunisia 36,653. 

See footnotes at end of table.
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Table 3.—Turkey: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) - 

. Sources, 1985 - 

Commodit . - 1984 1985 . * | United Other (principal) 

INDUSTRIAL MINERALS —Continued . 4 

Pigments, mineral: . . 
Natural, crude ____._______~- 23 —_ 
Iron oxides and hydroxides, processed 536 1,517 11 Italy 870; West Germany 549. 

Precious and semiprecious stones other 
_ than diamond: 

. Natural ____~_ value, thousands_ _ $8 $186 .-- West Germany $86; Thailand 
; “ $76; Belgium-Luxembourg $18. 

Synthetic ________._.do._._ $66 $87 __ Switzerland $53; France $21. 
Pyrite, unroasted_______._..---~- 166,070 98,324 ~— Spain 76,337; Norway 14,271. 
Salt and brine_______.-_-.-_--~_ 94 122 “.. Mainly from West Germany. 

; Sodium compounds, n.e.s.: 
Carbonate, manufactured___—_— 16,953 2,248 _. Bulgaria 2,197; Italy 50. 
Sulfate, manufactured _~_~_ ~~ __ 119,600 151,163 21,824 Italy 69,184; France 33,909. 

Stone, sand and gravel: s . 
Dimension stone, worked ________ 2 2 _— France 1; West Germany 1. 
Dolomite, chiefly refractory-grade _ — _— 1 -- All from Italy. . 
Gravel and crushed rock ___ ~~. _- 2 __ West Germany 1; United King- 

oml.. 
~ Quartz and quartzite________-_ - 374 292 — West Germany 226; Italy 41. 

Sand other than metal-bearing ——— — 10,058 4,021 (?) Belgium-Luxembourg 4,017. 
Sulfur: 

Elemental: a 
_ Crude including native and by- 

product. ______-_-_---- 20,998 ~ 111,006 23,518 Saudi Arabia 40,655; United 
. _ Arab Emirates 22,455. 

Colloidal, precipitated, sublimed _ 4,844 95 _- Mainly from West Germany. 
Dioxide____________-----~-- 10 4 -- _Belgium-Luxembourg 2; West 

Germany 1. 
Sulfuric acid. .....__.------- 179,341 119,131 (?) Japan 58,357; Italy 23,066; Spain 

Talc, steatite, soapstone, pyrophyllite __ 585 420 __ West Germany 238; Italy 130. 
Other: Crude ________.---_---- 2,996 2,842 -- West Germany 1,619; United 

Kingdom 729; Italy 481. 

MINERAL FUELS AND RELATED 
MATERIALS . . 

Asphalt and bitumen, natural ___—_—-~ _ 59 72 72 
Carbon black __.~_____..~.----~- 12,669 15,742 16 Italy 10,001; West Germany 

Coal: 
Anthracite and bituminous . 

thousand tons_ _ 1,928 2,189 1,391 Australia 438; Republic of South 
_ Africa 267. 

Briquets of anthracite and bituminous 
coal. ~> 7 pe eee 5,049 _- 

Lignite including briquets ____—_-~~ 60,795 173,939 107,877 Republic of South Africa 55,807. 
Coke and semicoke. _____-_-_----~~- 172,112 181,087 101,851 Japan 38,917; Egypt 16,222. 
Peat including briquets and litter ____— _- 74 _- Mainly from Netherlands. 
Petroleum: 

Crude 
thousand 42-gallon barrels_ — 111,355 111,636 -- Iran aUs64, Iraq 37,486; Libya 

Refinery products: 
Liquefied petroleum gas __-—do_ ~~ — 4,910 5,265 _- Kuwait 3,999; Iraq 1,266. 
Gasoline, motor._____..do___~_ 41 102 61 Austria 27; West Germany 9. 
Mineral jelly and wax _ . _ __do__ ~~ 12 15 (4) West Germany 7; Netherlands 3. 
Kerosene and jet fuel ____—do___~_ 3 21 _- Belgium-Luxembourg 13; Aus- 

: . tria 3; U.S.S.R. 3. 
Distillate fuel oil __. ____-do___~_ 2,183 3,606 _- USSR. 1,646; Iraq 746; Bulgaria 

Lubricants________._——do___~_ 129 142 | 40  Belgium-Luxembourg 30; Ne- 
therlands 14; Romania 14. 

Residual fuel oil .._____—do___~- 1,902 1,160 _- Iran 1,082. 
Bitumen and other residues 

do_ ___ (?) (?) — All from East Germany. 
Bituminous mixtures _— __—do_—_~ 2 1 (2) Mainly form United Kingdom. 
Petroleum coke__ ~~ ___——do___~_ 1,731 2,278 152 Syria 2,124. 

"Revised. : 
1Table prepared by Virginia A. Woodson. 
2Less than 1/2 unit. 
SUnreported quantity valued at $10,000. 
4Unreported quantity valued at $1,000. 
5Unreported quantity valued at $23,000.
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— COMMODITY REVIEW | | 

. METALS | | of ferrochrome. The plant’s capacity was 
. | , | | __ being increased from 50,000-to 150,000 tons 

Aluminum.—Turkey s only aluminum per year. The expansion project was ex- 
production, approximately 50,000 tons per pected to be completed by the end of 1989, 

| year, was adversely affected by a lengthy with one new furnace operational by mid- | 
strike in 1987. The sole plant complex, 1988. Etibank was building a facility about 
located at Konya in south central Turkey, 20 kilometers from Elazig to produce 

produced approximately one-half of the 100,000 tons per year of feedstock for the 
country’s aluminum requirements. Expan- lazig high-carbon ferrochrome plant. This 
sion plans for the Seydisehir plant were preparation plant was expected to be com- 
halted in 1987 owing to the high cost of pleted in 1989. 

energy there. Instead, Etibank was consid- Etibank’s other ferrochrome plant, at 
ering a project for a 250,000-ton-per-year Antalya, was a low-carbon ferrochromium | 
aluminum plant at Milas, near Turkey’s gmelter built in the 1960’s, had a production 
southwestern coastline, utilizing local baux- capacity of 10,000 tons and produced ap- 

ite reserves. ee proximately 8,000 tons in 1987. | 
Antimony.—Mining for antimony began = Copper.—Despite substantial reserves, 

in Turkey at the beginning of the 20th Turkey continued to rely on imports for 
century. In 1987 there were 128 known 70% of the country’s copper needs. A new 
deposits in the country, with the more concentrator was commissioned last year at 
important ones located in the following the Kure copper mine and smelter, situated 
areas: Turhal, Tokat, of the Dagardi area; roughly in the middle of Turkey’s Black Sea 
Muratdagi, Kutahya, Ivrindi, Balikesir, and coastline. Etibank was expecting the new — 
Odemis of the Izmir area; several locations concentrator to produce 45,000 tons of cop- 
in the Ankara area; and nearby Sogut, per concentrate and 225,000 tons of pyrite 
Bilecik. Reserves were estimated at 6.3 concentrate in 1988. Etibank expected the 
million tons, grading 1.65% antimony. plant to reach full capacity output of 90,000 
Chromite—In 1987, there were 710 tons of copper concentrate and 225,000 tons 

known chromite deposits in Turkey. They of pyrite concentrate in 1989. 

were in six main areas: the Guleman-Elazig = Iron Ore.—The Divrigi Iron Mines Co. 
area in the east, the Fethiye-Koycegiz marked record-high production and ship- 
Denizli area in the southwest, the Bursa- ments from its operations at Divrigi, in the 

_ Kskisehir area in the northwest, the Anatolia region of central Turkey. The open 
Kayseri-Adana-Mersin area in the south, pit operation produced over 2.3 million tons 
the Kopdag area in the east, and the of ore, with subsequent production of 1.56 
Iskenderun-Islahiye-Maras area in the _ million tons of pellets, sinter feed, and lump 

south. Apart from these major areas, small ore from beneficiation and pelletizing facili- 
scattered deposits at various locations were ties nearby. Approximately 80% of the 
known. Reserves at yearend were estimated mine output was magnetite, while the rest 
at 31 million tons of chromite grading 30% washematite. | | 
to 48% Crs. Owned by the Turkish Iron & Steel 

Etibank’s 1987 chromite ore production Works, the new pellet plant produced 
was approximately 500,000 tons, which 864,000 tons of product and shipped 746,000 
made the agency once again the dominant tons to three steel plants in Turkey, with 
force in Turkish chromium production. Eti- 60% of the total going to the Iskenderum 
bank’s concentrates totaled approximately steel mill. Iskenderum also received most of 
250,000 tons in 1987, which was 55,000 tons the 510,000 tons of sinter feed shipped from 
more than in 1986. Exports of Etibank Divrigi. 
concentrates were actually expected to de- Iron and Steel.—Pig iron output rose 
crease as Turkey’s young domestic ferro- approximately 6.3% over that of 1986. Steel 
chrome industry at Elazig was tobe expand- output was more than 7 million tons; an 
ed in 1988. 18.8% increase over 1986. Both the private 

| Etibank was Turkey’s only ferrochrome and public sectors were involved in expand- 
producer, with two plants in operation in ing plant capacities, with the public sector 
two locations. The Elazig plant in southeast responsible for approximately 56% of Tur- 
Turkey produced approximately 43,000 tons key’s steel production. Three of Tur-
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key’s four state-owned steel plants increas- deposit in Turkey was at the Kirka Mine, 
ed production in 1987. - _ between Afyon and Eskisehir Provinces. 

Silver.—In the last half of 1987 Etibank At the beginning of 1987, Etibank’s boron 
commissioned a silver mine at Gumuskoy, operations had the following annual salable 
200 kilometers west of Ankara. Turkey’s production capacities and work force: 
only silver mine, the operation produced | Oo —— | 
approximately 2 tons of silver ingots by oo cE 
yearend. Operated by Etibank, the mine | Mine | (thousand Employ- 
was expected to produce 30 tons of ingots in _ | __tons) 
1988. Hazen Research of the United States Bigadic Mining Co oe 200 1,950 

was a consultant to Etibank on the project, EmetColemanite Co ________ 500 1,950 
and the Krupp Group of the Federal Repub- fye!$i Mining Co--------— 500800 
lic of Germany handled the mine’s startup | | TT 
operations. | | Total ~~----~~-~----- 1,300 5,850 

INDUSTRIAL MINERALS = == =——— Production capacities of compounds at 
. . Eskisehir were as follows: pentahydrate - Asbestos.—Asbestos was discovered in 

Turkey in 1921. At yearend there were 119 porax, om ae anty qrous, porax, 
known deposit locations. The more impor- ? tons, an y rate rax, iv; . . | tons. Capacities at the Bandirma borax and tant chrysotile deposits were at Tobuk. near bori oy . . . | ric acid plant were reported as follows: 
Bursa, Agri and Kizildag in the Hatay area, 4. -ahydrate borax, 61,000 tons: boric acid. 
the Yageilar deposit at Izmir, Armutalan 6 999 tons; and sodium perborate, 20,000 near Mugla, the Destumi deposit in the tons ? ; per » aU, 0 ; 

Siirt area, and Celalli near Sivas. The Celal- Etibank’s new boron derivatives plant at 
li deposits were considered the most impor-  Kirka increased production of its output, , 
tant commercially. Chrysotile reserves Were boron pentahydrate concentrate, by approx- | 

estimated at 16.6 million tons, and amphi- imately 70% over that of 1986, to a total of . 
bole reserves were estimated at 1.1 million 50,000 tons. Targeted production for 1988 is : 

tons. | ; . 90,000 tons. Full plant capacity was rated at 
' Boron.—In terms of industrial mineral 140,000 tons. Owing to the increased Kirka 

production, Etibank continued to be the output, as well as other expansion projects, 
countrys sole boron minerals and deriva- fihank produced 430,000 tons of tincal in | tives producer and the second largest pro- 1987. ] | | 
ducer of boron in the world after the United The boric acid facility at Bandirma was : 
States. Proven reserves of borax were re- expanded and commissioned in the latter 
ported at 519 million tons. In 1986, concen- half of 1987. The new line produced 5,000 
trate production was more than 1.1 million tons in 1987, and was expected to produce 
tons, while production of boron products 10,000 tons in 1988. The old acid line at 
was reported to be 98,400 tons. Bandirma produced 15,000 tons in 1987. 

The boron mineral reserve distribution in  Cement.—Cement production made an- 
Turkey was reported by Etibank in Septem- other sizable jump upward in 1987, to just 
ber 1987 and is summarized below: under 22 million tons, which represented a 

| 10% increase over that of 1986. The rapid 
or growth in building construction in Turkey, 

Area of reserves quantity, oxide Boron however, was even more pronounced and 
tons) ‘thousand (orcent) imports of cement increased dramatically. 

ats) Several projects involving new plants and 
Balikesir-Bigadic___ 724 217 | 30-84 the modernization of existing plants were 

ursa-Kestelek _ _ _ _ either completed during 1987 or near com- 
KutebyaEmet 72 6s3 208 +~=S« 3040 pletion. Citosan Group’s 600,000-ton-per- 

Total 989 SSCS year plant at Denizli started up full-scale 
$$ operations at yearend. Dyckerhoff Engi- 

neering GmbH of the Federal Republic of 
Deposits found north of the town of Biga- Germany handled the engineering on this 

dic in Balikesir Province produce colema- project. The Citosan Group also announced 
nite and ulexite, whereas deposits in at yearend that Loesche GmbH of the Fed- 
Kutahya Province produce mainly cole- eral Republic of Germany would be supply- 
manite. The only commercial sodium borate _ ing six of its cement plants with coal milling
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equipment. Each line was to consist of Fertilizer Materials.—Turkey’s agricul- 

equipment for handling» tw coal, a dry tural “industry continued to rely peavey on 

grinding plant, storage and conveyance sys- imports Of fer izers to meet its needs In 

tems, and a kiln firing system. These lines 1987. Fertilizers were the country’s second 

were expected to be operational by yearend _ biggest import item after petroleum. Al- | 
p yy 

1988. . though phosphate exploration began in Tur- 

Bursa Cimento Fabrikasi AS completed key in the early 1900’s, the first phosphate 

and brought on-line an air separator and deposit was not discovered until 1962, in the 

cement mill by yearend. Equipment was Mazidag area of southeastern Turkey. Al- 

supplied by F. L. Smidth (FLS), of Copenha- most 50 deposits were known to exist at 

gen, Denmark. Canakkale Cement Industry yearend, with estimated reserves of 446 

Co. of Istanbul continued with a project to million tons, of which 7 0 million tons were 

double the capacity of its plant from 2,500 to considers commercially exponen 7 

5,000 tons per day, by adding a second oda Ash.—Trona was iscovered in Tur- 

| preheater tower, a precalciner for each key in 1979. There was only one known 

preheater tower, and an electrostatic pre- deposit at yearend, at Beypazari near Anka- 

cipitator. The plant coolers were being 1@- ims deposit was considered especially 

lengthened, and a new finishing mill and mportant since e nearby market coun- | 

new packhouse were being built. Startup of tries of Europe had no known natural soda 
the new systems was expected by mid-1988. deposits, Reserves were estimated at 240 

| Nuh Cimento Sanayii AS was finishing ™10n tons. | 

work on a new cement grinding plant, =. | 

| which it hoped to put on-line by spring 1988. - MINERAL FUELS | 

The plant was to have a mill, roller press, _ (Coal.—The coal mining industry contin- 

and air separator. The equipment was being ued to expand: dramatically during 1987, 

supplied by FLS. Bati Anadolu Cimento particularly in the lignite sector. Not even | 

Sanayii AS continued upgr ading the pro- the rapidly growing steel industry could 

duction of the number 2 kiln line at its match the increases in the coal industry. 

Izmir plant. The line’s capacity was to After the energy crisis of the 1970's, the 

increase from 1,300 to 1,700 tons per day. Government.of Turkey developed a policy of 

tion of a roller press, was being handled by Turkey’s substantial coal reserves for do- 

| Republic ofGermany. _ Lignite mining began in the 1940’s in 
Cimsa Cimento Sanayi ve Ticaret AS was western Turkey, by Garp Linyitleri Is- 

| converuné oye Oe ch me from metmesi Muesessesi. Mechanized surface 

open to closed grinding with high-efficiency mining of lignite was introduced in the 

separators. In addition, the company was 1960's by the state agency, Turkiye Komur _ 

installing a roller press. Equipment was  [gsletmeleri (TKD). In 1970, the first dragline 

being supplied by FLS and the startup date began operations at Tuncbilek. Since 1982 : 

for the new systems was spring 18s. vie the production of lignite has nearly dow 

as Cimento Fabrikasi AS was also convert- , wi e rapid expansion of surface 

ing two mills from open to closed circuit mining utilizing electric shovels. Towards 

grinding with high-efficiency FLS separa- the end of 1987, the P&H Co. of Milwaukee, 

tors. Wisconsin, completed construction of 36 

Eskisehir Cimento Fabrikasi T.A.S. was electric shovels for TKI. At the end of 1987, 

expanding its kiln preheater system from a TKI had seven projects under way or near- 

capacity of 700 to 1,400 tons per day. The ing completion for expanding Turkey's lig- 

project was pene handled ry roe Corp. nite mining. All of nese projects involved 

of France. Polysius was also handling in- medium-to large-scale suriace operations, 

stallation of a high-pressure grinding roller using electric draglines and shovels. The 

at the Izmir Cement Co. plant. A third largest project, at Afsin-Elbistan Linyitleri 

project being handled by Polysius was the Isletmesi Muessesesi, was using bucket 

reconstruction of a cement kiln line for wheel excavators and was responsible for 

Bursa Cimento Sanayii. Line throughput 40% of Turkey’s lignite production. 

was being increased from 750 to 1,850 tons Natural Gas.—Construction of the natu- 

per day. The rebuilt system was to includea_ ral gas pipeline from the Bulgarian border 

roller mill, a clinker cooler, and aconveying to Ankara was ongoing throughout 1987 

system for feeding coal to the main burner and was scheduled for completion in mid- 

and precalcining unit. 1988.
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The planned 847-kilometer-long supply line mained its largest producer with an output 
started transporting natural gas under a_ of approximately 6,600 barrels per day. 
long-term contract with the U.S.S.R. during Other inalor production ates i TPAO 

_ 1987, even though it was only partially were the Bati Raman Field, and the most 
finished. The Government of Turkey signed recent major field developed in Turkey, the 
a 25-year agreement with the U.S.S.R. in Guney Dincer Field. _ 
1984 for buying 5 to 6 billion cubic feet of Refining. —Construction of facilities for 
natural gas per year. another 40 million barrels per year of refin- 

_ Turkiye Petrolleri Anonim Ortakliki ery capacity was completed and commis- 
(TPAO), Turkey’s only natural gas producer Sioned at mt curing et eis ne 
in 1987, reported production of approxi- th r % eA 1 i re ‘bare Nata y The 
mately 10 billion cubic feet of gas, down by an <t Shh ail fines S per year. ihe 
almost one-third from 1986. Consumption of  e October 1986. T hen ow rofinern 

imately 16 billi : . r ry, | 
vabie feet wes pprommney wea at Kirrikale near Ankara, had a capacity of | 
Petroleum.—Production.—The steady de- 40 million barrels per year, and raised the ; 

Sr ilion Lael ie 19T8 epee of jion barrels annually. Along with the new million barrels in approximately . , : eM 
15 million barrels in 1985 was reversed ‘in taneee tine meters OF Uppy Pipe | 

ee 8 re ection increased m 1987 to na on the coast began operation. The pipe- ' 
In 1987 in 1986 Shell Oil Co. and ~ line was designed to eventually double its 
* » BS ad. “erale carrying capacity from 40 to 80 million TPAO each produced about 20,000 barrels barrels per year, to match an expected 

per day. Shell's major production 7 fields increase in refining capacity at Kirrikale in , were the Beykan and Kurkan Fields, with coming years 
outputs of approximately 4,000 barrels per } " | 

day and 3,500 barrels per day ’ respectively ° ’Physical scientist, Division of International Minerals. , 
Shell produced crude oil from 15 different *Where necessary, values have been converted from 
fields. TPAO produced crude from 25 fields. Turkish USSG” % US. dollars at the rate of 
TPAO’s oldest production field, Raman, re-
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The Mi dust e Mineral Industry of 
| ij | 

: eJeWVJe e the U.S.S.R 

: By Richard M. Levine? 

In 1987, a year characterized by the and technology. Regarding economic well- 
introduction of a new openness of discussion being, Japan was cited as a country that 
“glasnost,” and a reform of many of the was able to prosper despite importing most | 
economic mechanisms to make them more _ of its mineral raw material requirements. A 
amenable to market forces “perestroika,’ change of goals in mineral policy was advo- 
the Soviet. economy registered a 2.3% cated that would eliminate the current 

| growth in national income and a 3.8% _ costly and inefficient approach to mineral 
increase in industrial production, both over development that was impeding improving 
1986 levels, but these increases were less the standard of living. Restructuring, in 

_ than in 1986. Many of the major reforms this area, it was claimed, “must begin by 
enacted in 1987 would not actually go into determining the quantity of raw materials 
effect until 1988, and may not show results, it would be expedient to extract in our 
if successful, until a later period. Also, with country” rather than constantly trying to 
the exception of now reporting steel, coal, expand output.‘ — 
natural gas and oil trade data, the policy of Other commentators discussed the need 
openness had not yet extended to the to reduce the share of mineral exports in 
overwhelming majority of mineral commod- proportion to manufactured goods, which 
ities for which production and trade data were not competitive on world markets and 
was still secret. : : | comprised less than 5% of Soviet exports to 

Glasnost, however, allowed for a more market economy countries. For example, an 

open discussion of Soviet mineral policy. article in the national economic weekly 
This policy traditionally was intended to newspaper Ekonomicheskaya gazeta (Eco- 
continuously increase mineral production nomic Gazette) declared “the very rapid 
to ensure mineral self-sufficiency, although renewal of our export structure—an in- | 
at great cost, for national security and to crease in the proportion of finished products 

_ promote an autarkic economic policy. Soviet and a decrease in the proportion of fuel and 
mineral policy was also designed to provide raw materials—is one of the most pressing 
minerals for export for hard currency as__ trends of our economic activity.”"" 
well as for export in countertrade agree- Restructuring as described above was on- 
ments to its Council for Mutual Economic ly in the discussion stage, and would be a 
Assistance (CMEA)* partners to integrate long way, if ever, from being implemented. 
their economies with that of the U.'S.S.R.In However, if the Soviet Union were ever to 
an article in the national daily newspaper become a cost effective mineral producer 
Sotsialisticheskaya industriya (Socialist In- and trader, it would significantly affect 
dustry), it was claimed that it was a stereo- world mineral-trade patterns. 
typed way of thinking to believe that a In 1987, the dominant feature of the 
high level of raw material extraction Soviet mineral industry was the success of 
strengthened defense capability and eco- the oil industry, which produced a record 
nomic independence. The question was rais- high 4.6 billion barrels of oil and gas con- 
ed as to whether importing minerals would densate, exceeding the peak production lev- 
really jeopardize security any more than el of 4.5 billion barrels achieved in 1983, 
was currently occurring by importing food and recovering from a 2-year decline in oil 

877
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production in 1984 and 1985 when produc-_ eliminated several layers of administration 
tion fell to 4.4 billion barrels. Success was because Union-Republic ministries could , 
achieved by the coal industry, which sur- have parallel ministries in the 15 Repub- | 

| passed its 1986 record-high level of produc- lics—i.e. the Union-Republic Ministry of 
tion by 2%, reversing in the last 2 years a Ferrous Metallurgy had a subordinate Min- 
decade-long decline in coal production. Nat- istry of Ferrous Metallurgy in the Ukrain- , | 

, ural gas production again recorded a large ian S.S.R.—and All-Union ministries had 
increase of 6%, securing the U.S.S.R.’s posi- only one organization titled ministry in 
tion as the world’s leading natural gas Moscow. Along with the Ukrainian Minis- 
producer. In ferrous and nonferrous metal- try of Ferrous Metallurgy, this change abol- : 

: lurgy, the plan for the production of metal- ished the Ministry of Ferrous Metallurgy in . 
lurgical products was reportedly fulfilled. the Georgian S.S.R.; the Ministry of Nonfer- — 
In ferrous metallurgy there was an increase rous Metallurgy in the Kazakh S.S.R.; the 
in the output of rolled steel, pipes, and Ministries of Geology in the Russian Repub- 
metal products, with very little increase in lic (R.S.F.S.R.), the Kazakh S.S.R., the 

| iron ore, pig iron, or coke production, which Ukrainian S.S.R., and the Uzbek S.S.R.; and 
was in accord with the program to increase the Ministry of the Coal Industry in the 
efficiency in steelmaking. However, the UkrainianSS.R. _ 
plan to produce high-quality steel products One of the most important goals of re- 

: _ was far from accomplished as targets for structuring was “to stop excessive spending 
only 6 out of 25 types of high-quality steel on the use of natural resources in produc- | 

| products were met... | tion as well as the rational utilization of 
In 1987, a new system of industrial man- these resources,” thereby altering the previ- | 

agement was decreed that allowed industri- ous extensive growth strategy that promot- 
al managers greater autonomy over produc-_ ed growth chiefly by increasing inputs, and | 
tion targets, buying supplies, selling output, instead promoting an intensive growth 

| and spending profits. The new system, in- strategy stressing a more efficient use of 
troduced on a trial basis fora small number inputs.* There was great room for resource 

_ of enterprises, as of January 1, 1988, wasto savings. For example, the U.S.S.R. consum- | _ 
be introduced to enterprises producing 60% ed twice as much metal per unit of national 
of the country’s industrial output. However, income produced as did the United States.’ 
during 1988 the majority of their output In 1987, the target set for saving fuel and 
would still be sold directly to the state in energy resources was fulfilled with savings 

, . accordance with planned directives. The accounting for 48% of the increased de- 
: new system was designed to give enterprises mand for these resources. However, the 

greater freedom from centralized planning country was unsuccessful in meeting its 
and management, but it remained to be targets for savings in steel consumption. 
seen whether the new system, which was Geology and Exploration.—In 1987, in an 
characterized by such phrases as “self- organizational change, the Union-Republic 
financing,” “self-management,” and ‘“eco- Ministry of Geology was changed to the All- 
nomic accountability,” would actually pro- Union Ministry of Geology, thereby abolish- _ 

| vide the autonomy from centralized deci- ing the republic ministries of geology that 
sion-making envisioned. existed in the R.S.F.S.R., Kazakhstan, the 

In an organizational change, the Central Ukraine, and Uzbekistan. 
Statistical Administration (TsSU), which Reportedly, the plan for 1987 and for the 
collected and controlled the dissemination 1986-87 period for the growth and confirma- 
of all economic data in the country, was tion of reserves was fulfilled for all miner- 
reorganized and renamed the Union-Re- als. Arrears in the confirmation of copper, 
public U.S.S.R. State Committee for Statis- lead, zinc, and natural gas reserves were 
tics (Goskomstat). This change was intended eliminated. Problems were occurring, how- 
to facilitate restructuring as its goal was to ever, in fulfilling targets for deep drilling 
provide enterprises with more relevant sta- for oil and gas. The exploration sector, 
tistical reporting for implementing the new which was adopting the reforms of pere- 
management systems. stroika to improve efficiency, was also trou- 

A number of organizational changes oc- bled by the fact that up to 20% of worktime 
curred in the mineral sector. The Union- was lost owing to work stoppages and ac- 
Republic ministries of Coal, Ferrous Metal- _cidents.*® 

lurgy, Geology, and Nonferrous Metallurgy Problems were declared overcome in pro- 
became All-Union ministries. This change ceeding with the plan for drilling the
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world’s deepest hole in the Kola Peninsula, that in the coal mining sector, industrial 

which was to reach 14,000 meters by 1990. injuries decreased by 7.5% in 1986 in com- 
Drilling had stopped at 12,066 metersowing parison with 1985 and by 2.6% in the first 

to technica! difficulties During the year, na of rong in comparison with the first 
the Soviets conducted five underground nu- 0 . In several coal mining accl- 
clear explosions in an experiment to stimu- dents that resulted in fatalities, breaches of 

late hydrocarbon Jields iz the U ral Moun: safety oeuiarions were cited» Further- 
tains and East Siberia. According to’Soviet more, compiaints were rais at miners 
sources, the test wells were hermetically lacked basic safety equipment and needed 
sealed and no radiation vented into the 800,000 to 900,000 self-rescuers. 

atmosphere. ‘The success of these experi: Tevliinge percentage of the ore mined. ments had not yet been determined. . 
A new Soviet research vessel for studying More than 42% of coal, 86% of iron ore, | 

seabed geology, the Akademik Nikolay 96% of mined material in nonferrous pro- 
Strakhov, was commissioned. The ship, uction, almost 100% of industrial miner- 

which belonged to the U.S.S.R. Academy of Is, and more than 75% of chemical raw 
Sciences Geological Institute, was equipped materials for agriculture were obtained , 

for geophysical, geochemical, lithologic, and rom open pe mines. wore than 97% et | 
paleontological study of the seabed. The nonferrous and rare metals ores was Denel- 
ship’s first voyage would be to the Mediter- ciated. ete woe, of nonferrous ores haligd 
ranean Sea where work would be conducted U 39 R. h y Oran ooniy abe t 30 
in cdoperation with scientists from coun- 0.0.1¥., However, produced omy abou 
tries in that region. | to 90 types of flotation reagents in compar- 

Soe . th 300 types in market econom 
| At the beginning of the year, the Main ison wi E yP f tal £ y 

Administration for Geodesy and Cartogra- countries. Extraction of me rom ore- 

: . wae rtedly averaged 1.5% to 2% less metal 
hy was permitted to market satellite imag- repormeay ag : . . , 

phy the id ket with uty than in market economy countries while 
of on “6 an ns. Pr wi iy onl u the the amount of reagents used was two to 
° about meters. Previously, only the three times greater for processing the same : 

oe United States and France had been market- volume of ore.*° 

ing satellite imagery with neither coun- 4 major task for the 1986-90 period was to 
try offering the degr ee of resolution being increase production of. metallic powders. 
offered by the Soviets. _ The U.S.S.R. was producing more than 150 

During the year, the U.S.S.R. was giving types of metallic powders, including pow- 

assistance in the field of geology to 29 ders from aluminum, cobalt, copper, iridi- | 
countries. In the areas of foreign relations, um, lead, magnesium, nickel, osmium, pal- 

the U.S.S.R. Minister of Geology met in jadium, platinum, silver, tin, titanium, and 
October in Kabul with the Chairman of inc. However, production of many of these 
Afghanistan’s Revolutionary Council to dis- powders was still in the experimental 
cuss cooperation in geology and prospecting stage." 

for minerals, and a protocol on cooperation § The U.S.S.R. was addressing the problem | 
was signed. The U.S.S.R. also conducted of the use of outmoded equipment in nonfer- 
talks with representatives from Yemen rous metallurgy as part of its effort to solicit 
(Aden) concerning economic and scientific solutions to improve economic efficiency. 
cooperation in the field of oil and other The allotted period for amortizing machin- 

minerals, and in 18h a poole payey of ery and equipment was 16 to 17 years, but 
the western part of Yemen en) was the actual period of use was 30% to 50% 
carried out. greater.'? Along with outmoded equipment, 

Safety.—The U.S.S.R. started reporting there was also the problem of the accumula- 
mining accidents more openly. However, tion of new equipment in warehouses that 
only certain accidents were reported, and had yet to be installed. In the nonferrous 

the country was still not reporting absolute metallurgy sector over one-third of the un- 
statistics on mine safety. It was reported installed equipment consisted of imports.'*
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| PRODUCTION oe oS 

Statistics on output, enterprise capacity, publishing trade statistics for nonferrous 
and production plans in physical units of metals. Production and trade data were 
output for nonferrous, precious and rare available for some ferrous metals and some 
metals, and some industrial minerals were industrial minerals. Also, for the first time 
classified as state secrets. Soviet trade data in more than a decade the Soviets began 
on precious metals had not been available reporting trade data for steel, coal, natural 
for decades, and in 1976, the Soviets stopped __gas, and oil. 

Table 1.—U.S.S.R.: Estimated: production of mineral commodities? 
_ (Thousand metric tons unless otherwise specified) . 

Commodity 1983 1984 1985 1986 1987>. 

Ore and concentrate: . SO 
Bauxite, 26% to 57% alumina __________ _ 4,600 4,600 4,600 - 4,600 _ 4,600 
Nepheline concentrate, 25% to 30% alumina _ _ T1,600 T1,600 31,615 31,638 51,660 
Alunite ore, 16% to 18% alumina_________ 615 615 615 620 - 625 

' Alumina ___~_- LL 3,200 3,300 3,500 | 3,500 8,500 

Metal, smelter: | . 
Primary _____~___ $e 2,000 2,100 | 2,200 2,300 2,400 
Secondary _________----------~---- F400 F450 500 - F550 - 600 

| Total _...._.________________ T2400 2.550 ™2.700 2850. 3,000 
Antimony, mine output, recoverable Sb content 

tons_ _ 9,200 9,300 9,400 9,500 9,600 
Arsenic, white (AseO3) ___ _____________do____ 7,900 8,000 8,100 8,100 8,100 
Beryllium: Beryl, cobbed, 10% to 20% BeO ___do____ 1,900 1,900 1,900 2,000 2,000 
Bismuth, mine output, recoverable Bi content 

do____ 80 82 83 84. - 85 
Cadmium metal, smelter__________.__--do____ *3,000 3,000 8,000 3,000 3,000 
Chromium: 

Chrome ore, crude__________.._________ 3,350 T3500 T3700 34,030 34,000 
Chrome cre, marketable _______§_~_________ T3200 T3300 33,360 33640 33.570 

Cobalt: 
Mine output, recoverable Co content_ _ __ _ _tons_ — 2,400 2,600 2,700 2,800 2,800 
Plant production, Co content _____..__do____ 4,400 4,700 4,800 5,300 5,300 

Copper: 

Gross weight, 0.5% to 2% Cu_ ~~ 84,000 85,000 86,000 89,000 . 91,000 
Cu content, recoverable. .§. $$ _§_.________ 570 590 600 620 630 

Metal: . 

oes rimary 700 735 750 770 780 
Secondary ____________________ 139 141 148 145 147 

Refined: 
Primary _____________________ 7716 790 810 ™830 840 
Secondary _.._________________ 139 141 148 145 147 

Gold, mine output, Au content 
thousand troy ounces__ 8,600 8,650 8,700 8,850 8,900 

Iron and steel: 
Iron ore, 55% to 68% Fe®?___$-§_.$..__________ 245,200 247,104 247,639 249,959 250,874 
Iron ore, Fe content® ~_______. ~~~ __ 133,563 134,809 136,000 137,000 138,000 
Agglomerated products:* 

Sinterr ~-_______________ ee 151,000 151,000 3148,000 154,466 154,000 
Pellets... _-____-_________ Le 59,800 63,100 365,000 66,476 67,500 

Metal: ON 
Pig iron and blast furnace ferroalloys: 

Pig iron for steelmaking® ___________ 102,958 103,469 102,840 105,881 106,026 
Foundry pig iron*_____§___________ 6,700 6,800 6,500 37,200 57,200 
Spiegeleisen® __________________ 50 50 319 320 319 
Ferromanganese®________________ 650 550 3574 3601 3593 

Total® 2 110,458 110,893 109,977 113,840 113,877 

See footnotes at end of table.
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Table 1.—U.S.S.R.: Estimated? production of mineral commodities? —Continued 

(Thousand metric tons unless otherwise specified) 

- Commodity _ : 1983 1984 1985 ' 1986 1987” 

a METALS —Continued oe a 

Iron and steel —Continued en . — 
Metal —Continued. | 

Electric-furnace ferroalloys ___..~.--.—- 2,100 2,300 2,300 2,400 2,500 
Steel, crude? __-__________-__--..-_. 152,514 154,238 154,668 160,550 161,887 
Rolled steel®__.§_-$_/__._____--------.. = 106,443 107,299 108,274 111,996 114,081 
Semimanufactures: 

Wire rods? ___._______-__-----.- 8,300 8,400 8,836 8,715 8,800 
Pipe stock? __§ _-_. -_-_________=---- 6,400 6,400 5,586 6,565 6,878 
Tubes from ingots® _____._.___--.-- 1,862 - 1,931 1,930 —— 1,963 1,929 
Selected end products: 

Total pipes and tubes* __.____-_- 18,782 18,883 19,354 19,817 20,346 
“Lead Cold-rolled sheet? _._...__.-_----- 8,774 9,396 9,602 9915 — 10,160 

Mine output, recoverable Pb content_______-__ 485 440 440 440 ~—- 440 
Metal, smelter: 

Primary ___.~____~-___----------- 490 495 500 500 505 
Secondary ________.-__----------- 255 260 265 270 275 

Magnesium metal, including secondary — __——--- ~~ 83 85 87 89 90 
. Manganese concentrate:* 

- Gross weight _______..__.------------ 9,876 10,089 9,900 9,300 9,400 
' Mn content ____.____-_-.------------ 2,976 2,994 2,900 2,800 | 2,800 

Mercury metal, including secondary 
co 76-pound flasks. _ - 64,000 64,000 65,000 66,000 67,000 

Molybdenum, mine output, Mo content _ — — — —_ _tons_ _ 11,100 11,200 11,300 11,400 11,500 

ickel: 
Mine output, Ni content __________--~---- 170 175 180 185 185 
Plant production, Nicontent ________~----- 186 7190 7196 201 201 

Platinum-group metals, mine output, Pt content 
thousand troy ounces. _ 3,600 3,700 3,800. 3,850 3,900 

Silver metal including secondary ___—-————do____ 47,200 47,400 47,900 48,200 48,200 

Mine output, recoverable Sn content____ _ _tons__ 12,000 12,000 718,500 714,500 16,000 

Metal, smelter: . 
Primary ______-___--_-__-----do___~ 714,500 T14,000 F16,000 F16,000 17,000 
Secondary _________-.---_----~-do____ 3,500 3,600 ¥3,700 3,800 4,000 

Total _.-____________-__do____ T18,000 17,600 19,700 19,800 21,000 
Titanium: . 

Concentrates: 
Ilmenite ___________--_.~---do___~_ 435,000 440,000 445,000 450,000 455,000 
Rutile _-_____________.___-~do___~_ 10,000 10,000 10,000 10,000 10,000 

Metal ________________-_-__-~-do____ 41,000 41,500 43,000 43,500 46,000 

Tungsten concentrate, W content_ ___—_——~—do___~ 9,100 9,100 ~~ 9,200 9,200 9,200 

Vanadium ~o eee dL 9,500 9,500 9,500 9,600 9,600 

inc: 
Mine output, recoverable Zn content_ —___——--- 805 810 810 810 810 

etal: 
‘Primary ______--_------~--~----- 875 900 900 900 905 

Secondary _______---_---------~---- 95 95 100 - 105 110 
Zirconium metal__________._---_-~------+-~- 80 80 85 85 90 

INDUSTRIAL MINERALS 

Asbestos. __...__.___-------+--~------- 2,500 2,500 F2,500 2,400 32,555 
Barite __._______~-___-~-~--__------+---- 520 530 540 540 540 
Boron minerals and compounds: 

Gross weight _________._-__---------- 200 200 200 200 200 
BaOs content __ _________.----------+-- 40 40 40 40 40 

Bromine_______.___~-----~--~---~-~+----- 68 70 70 65 65 
Cement, hydraulic’ _____________.-------+- 128,156 129,866 130,722 135,119 137,404 
Clays: Kaolin including china clay ____—_—~—---- 2,600 2,800 2,900 3,000 3,000 
Corundum, natural ____________-_—~—~—-—-—tons_— 8,700 8,700 8,700 8,700 8,700 

Diamond: 
Gem? ______________-~- thousand carats _ 3,700 4,300 4,400 4,400 4,400 
Industrial ________.___..------do___~ 7,000 6,400 6,400 6,400 6,400 

Total _.._____________-_-~-do____ 10,700 10,700 10,800 T10,800 10,800 
Diatomite__________._____--__------+--~- 235 240 245 250 255 
Feldspar____________------~~-~--~------- 330 330 340 340 340 
Fluorspar _ __ ____._-_-__------~--------- 540 550 560 560 560 
Graphite _____________----------~----- 80 80 82 83 84 
Gypsum ______~-___---_-----------~----- 4,200 4,200 34,223 34,599 34,781 
Iodine ____________-~-___~____-~_~tons__ 2,000 2,000 2,000 2,000 2,000 
Lime: Quicklime and hydrated including dead-burned 
dolomite*____..___._/____.____---------- 29,500 29,500 29,200 30,122 30,121 

Lithium minerals, not further specified _ _ ____---~~- T55 55 T55 T55 55 

See footnotes at end of table.
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Table 1.—U.S.S.R.: Estimated: production of mineral commodities? —Continued 
(Thousand metric tons unless otherwise specified) . 

Commodity . 1983 1984 1985 1986 19877 

| INDUSTRIAL MINERALS —Continued | , | oe | 

Magnesite: : | | . | 
Crude _-_.------_----_--_-_____-_- T4400 ¥4 400 T4 400 4 300 - 4,300 
Marketable product.._________-________ ¥2 000 "1975 T1950 T1900 1,875 

Mica ___ ~~ ~~ LL 49 49 50 50 50 
Nitrogen: N content of ammonia ____________—-~ 15,500 15,800 16,700 17,200 17,800 
Perlite________—~-~-~-~ 600 600 - 600 600 600 

Phosphate rock: . 
Crude ore: = . 

Apatite, 15% PeOs__ $$ -§ - 5. T50,000 55,000 ™62,000 "62,000 65,000 
Sedimentary rock _._______~_____.--— 26,200 26,400 26,400 26,400 26,600 

Total _--____________________ 76,200 781,400 788,400 —-88,400 91,600 

Concentrate: . CS 
-Apatite, 38.2% to 39.6% P2Os __._._..---- T20,000 T20,100 $20,555 F20,700 20,800 
Sedimentary rock, 19% to 30% P2Os ____-- 13,100 13,200 13,200 . 18,200 138,300 

Total _-________________-__- 33100  —-*88,300 «=s«“88,755 «=—s«**33,900 «= s«84,100. 
Potash: ‘ 

Ore, gross weight ___________-_--_-----~-~- 70,000 71,000 ~ 72,000 ™67,000 69,000 
K20 equivalent®_____.__________------- 9,294 9,776 10,367 10,228 10,888 . 

Pyrite, gross weight... .._._____------- 6,450 6,100 35,543 34,769 34,893 
Salt, all types® _________.--__--.------- 16,200 16,500 16,100 15,300 15,400 
Sodium compounds, n.e.s.: 
Carbonate* ____§_______________ 5,099 5,116 - %4,916 $5,082 85.051 
Sulfate: . 

Natural __-________~______ 360 360 360 360 360 
Manufactured __-_-_-_________-__- 250 250 260 260 260 | 

Sulfur: . . | . 
Frasch_. ~~~. -~~___-_~-~~ ~~ 800 F900 — T960 1,100 1,100 
Other native _____~_~_______~~~~~---~--~ ~ 1,800 1,800 T1,800 1,900 1,900 
S content of pyrite? _____.._______-.----~- T2800 2.650 T2421 T2090 2,150 
Byproduct: 

-Of metallurgy. __....-------------- 1,600 1,700 T1700 T1,700 1,650 

Of natural gas __________-~-------~-~- T1800 | T1850 31974 T2000 2,850 
Of petroleum _____.§ -______------~~- F350 T350 ¥350 400 450 

Total®? _ = T9150 T9250 T9205 9,190 10,100 
Sulfuric acid®__§.§ $292 22 5 ee 24,714 25,338 26,037 27,847 28,531 

Talc --~--~--~~------------~~------- 510 520 520 520 530 

MINERAL FUELS AND RELATED MATERIALS 

Coal: 
Anthracite __-_-§_______ ee ™71,000 T71,000 $71,000 371,000 $71,500 
Bituminous. — ~~ ~§-$_-___..-__--__--_- T486,800 T485,500 T498,000 ™517,000 523,500 
Lignite and brown coal® ___._-§_/__/. _______- 158,300 155,800 157,000 163,000 165,000 

Total? 22 = 716,100 712,300 726,000 151,000 760,000 
Coke: Coke oven, beehive, breeze, gas coke _______— T170,000 T170,000 3166,900 3154,400 154,000 

Fuel briquets: 
From anthracite and bituminous coal _ ______ ~~ ™700 *700 $800 $800 900 
From lignite and brown coal. _§______.---- T4,700 T4700 34,100 4,100 4,100 

Total® 3 5,400 5,500 4,900 4,900 5,000 
Gas, natural, marketed: 

As reported’ ________~_ million cubic meters_ _ 535,700 587,400 643,000 686,000 727,000 
Converted. __________-_-_mnillion cubic feet__ 18,900,000 20,700,000 22,700,000 24,200,000 25,700,000 

Oil shale® ——— -------------~----------- 33,256 33,204 32,076 30,099 30,081 
eat: 
Agricultural use_ ~~ _________-_--- T150,000 F155,000 T155,000 T160,000 160,000 
Fuel use® ~- = = 25,700 17,500 16,000 19,500 11,400 

See footnotes at end of table.
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Table 1.—U.S.S.R.: Estimated: production of mineral commodities? —Continued 
. (Thousand metric tons unless otherwise specified) 

~~ Commodity 1988 1984 1985 19861987 

MINERAL FUELS AND RELATED MATERIALS — 
Continued | ) 

Petroleum: | ; 
Crude: 

_ As reported, gravimetric units® __________ 616,343 612,710 595,291 . 614,758 624,177 
' Converted, volumetric units 

thousand 42-gallon barrels._ 4,530,000 4,500,000 4,380,000 4,520,000 4,590,000 
| Refinery products!?_________________...  *464,680 *460,890 '447,975 461,334 468,000 

PPreliminary. ‘Revised. oO | 
1Production estimated unless otherwise specified. 
2Includes data available through Sept. 5, 1988. 
SReported in Soviet sources. = 

. Reported in United Nations sources. . 
5Rstimate based on total of spiegeleisen and blast furnace ferromanganese reported by United Nations sources. The 

United Nations listing for spiegeleisen appears to include other blast furnace ferroalloys. 
®Data may not add to totals shown because not all items making up total are listed. 
7Series changed in 1984 to include near-gem and cheap-gem quality. 
SReported series changed to exclude potash. It is assumed that the Soviet series for soda ash prior to 1984 contained a 

small percentage of potash. . , 
*Pyrite series derived from reported Soviet data for pyrite production in gross weight. oo 
10Total is based on reported Soviet sulfur production data that excludes byproduct sulfur in sulfuric acid production 

from metallurgy and sulfur content of pyrites. Data for categories comprising the total, unless indicated, are estimated. 
-Ol-mine . 

12Not distributed by type and, therefore, not suitable for conversion to volumetric units. Data include all energy and 
nonenergy products but exclude losses. 

| 7 TRADE 

The U.S.S.R. reorganized the foreign United Nations Common Fund for Commod- 
trade administration, abolishing the Minis- ities, designed to stabilize earnings from 
try of Foreign Trade and the State Commit- commodity exports. The Soviet decision 
tee for Foreign Economic Relations. Anew made activation of the common fund more 
Ministry of Foreign Economic relations was_ certain. Soviet commodity pricing policies 
established, headed by the prior Chairman’ were particularly significant for palladium, | 
of the State Committee for Foreign Econom- because the U.S.S.R. provided over 50% of 
ic Relations. The Ministry of Foreign Trade the West’s supply. 
had been under criticism for slowness in In trade with the United States, there 
establishing contacts and cooperation with was a decrease in Soviet exports primarily 
foreign countries. caused by a reduction in gold bullion ex- 

Also, in 1987, the Soviet Union created a_ ports, which rose to $154.3 million to be- 
new bank, the Bank for Foreign Activity, come the leading Soviet export to the 
which would handle the country’s hard- United States in 1986 but fell in 1987 to 
currency reserves and debt on the interna- $371,000, which was more typical of previ- 
tional money markets. The new bank would ous years. The decline in gold sales could be 
replace the Soviet Bank for Foreign Trade partially the result of the recovery of oil 
and was created as part of the reform of the prices in world markets, as oil sales tradi- 
foreign trade system to stimulate hard-_ tionally provided the Soviets with the ma- 
currency exports. The bank, formed inJuly, jority of their needed hard-currency earn- 

began operations in January 1988. Immedi- _ ings. 
ately upon beginning operations, the new In October, U.S. exhibitors participated in 
bank went public with a $77.8 billion bond the oil and gas equipment exposition, 
issue in Switzerland, which ended a 70-year Neftegaz 87, in Moscow, which was only the 
absence of the Soviet Union from the inter- second major U.S. trade exhibit in the 
national public bond markets. U.S.S.R. since official trade promotion was 

In December, the U.S.S.R. finalized its revived in 1985. Forty-four U.S. companies 
earlier approval for participation in the exhibited equipment, and the exhibit mark-
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ed the return of U.S. oil and gas. field: profits in oil refinery products. Other West- 
equipment manufacturers to the Soviet ern firms, following suit, had negotiated or 
market following the expiration in January were negotiating joint ventures with the 
of U.S. export controls for much of this U.S.S.R. These firms included Occidental 
equipment. . a | Petroleum Corp., which was involved in 

A Connecticut petroleum engineering plans to construct a petrochemical plant 
firm, Combustion Engineering Inc., signed and was discussing assisting in oil and gas 
an agreement establishing the first United exploration. In all, in 1987, there were 23 

_ States-Soviet Union joint venture under joint ventures and 14 international cartels 
a new Soviet law designed to attract for- registered to operate in the U.S.S.R. By 
eign investment and technology into the yearend, approximately 200 joint ventures | 
U.S.S.R. The new company, which was to were being negotiated and the interest in 
be known by the Russian acronym PRIS, joint. ventures was growing. . 
would be involved initially in the installa- As a result of a December meeting, offi- 
tion of instrumentation and control systems __cials of the U.S.S.R. and Iran concluded an 
for an oil refinery outside Moscow and later agreement whereby Iran would import Sovi- 
would construct a plant in the U.S.S.R. to et mining machinery and aluminum and 
produce sensors, valves, and other instru- steel production equipment. This agree- 
mentation for oil refineries. Because profits ment was viewed as part of an effort to 
earned in rubles were nonconvertible,Com- improve relations between these two coun- 
bustion Engineering Inc. would receive its tries. | —_ | 

Table 2.—U.S.S.R.: Mineral trade with the United States in 1987: 

. . 7 Quantity Val 
nas metric tons un- ue 

Commodity? less otherwise (thousands) 
specified) 

Leading US. exports: a . a 
Fertilizers and fertilizer materials*___. $$ .»29~92~9---_-________-_______ NA $228,634 
Petroleum refinery products: 

Automotive, diesel, marine engine lubricating oils ___ _ _ _ ___ _ _ barrels_ _ 168,883 6,290 
Aviation engine lubricating oils, excluding jet engine ____ =~. do__~_-~ 143,506 5,743 
Insulating or transformer oils _____§_§_/___ ~~ ~_______do____ 430,983 16,055 
Lubricating oils, not specified, except white mineral oil _________do____ 122,231 5,521 
Petroleum coke, calcined ___§_.-.______~_~_~_ ~~ ee 114,113 13,637 

Titanium compounds, excluding pigment grade _________ ~~ kilograms__— 4,123,491 7,885 
Leading US. imports: 
Aluminum: Waste and scrap. ~~~ 22-9 _~§ do 24,399,288 24,364 
Ammonia, anhydrous____§_ 2-99 ~~~ LL 738,562 48,634 

- Ferrosilicon (containing 30% to 60% by weight of silicon, not containing over 2% - : 
by weight of magnesium)___________________. ~~ kilograms. _ 28,199,215 9,187 

Petroleum, crude testing 25 API or more ____________—___~_~barrels__ 1,093,467 18,949 
Refinery products: 

Gasoline, leaded ~~. 2 2 ee edo 257,767 5,665 
Napthas, excluding motor oil... -§ ... ~~~ .2--___________do____ 475,193 8,062 
Oils, heavy fuel, testing 25 APIor more ___________._____do____ 91,613 9,673 
Oils, light fuel, testing 25 API or more __________________do____ 641,855 52,743 

Platinum-group metals: 
Palladium, Pd content. ..........._...__._.___ ~~ kilograms__ . 6,981 29,496 
Palladium, semimanufacatured, Pd content_______________do____ 2,819 11,458 
Plattinum sponge, unwrought Pt content ________________do____ 434 6,533 
Rhodium, Rh content ____________~_ ee _ doe 120 48,709 

Potassium chloride, crude _____________-~__ iL 149,542 8,781 
Uranium compounds, fluorides ____......-..._.__.__~- kilograms__— 18,632 11,057 

NA Not available. 
1Exports to the U.S.S.R. reported by schedule B classifications. Imports from the U.S.S.R. by TSUSA items. 
2Leading items selected based on value in U.S. dollars. 
STo avoid disclosing company proprietary information, the Bureau of the Census, effective July 1985, established the 

category “Fertilizers and fertilizer materials’ by combining US. export data previously contained in other Schedule B 
classifications. In previous years, the major U.S. export to the U.S.S.R., which would be in the “Fertilizers and fertilizer 
materials” category, was superphosphoric acid, more than 65% P2Os content. The U.S.S.R. foreign trade statistical 
compendium Vneshnaya Torgovlya S.S.S.R. 1987 reported that the U.S.S.R. imported 989,000 metric tons of 
superphosphoric acid from the United States.
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Table 3.—U.S.S.R.: Estimated production, trade, and consumption of mineral 
| commodities in 1987 | . | 

. (Thousand metric tons unless otherwise specified) . 

a . . Apparent} 
Commodity 7 Production Exports Imports consump- 

: . | . tion 

Aluminum: . . . — 
Bauxite... ~~ 2 eee ee 4,600 . _- 5,000 9,600 
Nepheline concentrate________----------------  . . 71,660 _- __ 1,660 
Alunite ____..___.____--~--------~+-~------ 625 _- = 625 
Alumina ______ 2 eee ee 3,500 - -- 1,600 5,100 

_’ Unwrought and semimanufactured __-__-._-.i1---- 2,400 800 __ 1,600 
‘Secondary_____—-___-L---L-----~--~------ - 600° 50 ae 550 

Antimony —————---=----------------=-—-tons__ 9,600 500 1,000 10,100 

Arsenic, white (As2O3)__.______--_-----------do-... _ 8,100 9) -- 8,100 
Beryllium, 10% to 20% BeO.___.___.--=------do-.-_ 2,000 _—- 8) @) 2,000 
Bismuth _~_____~___..--- ~~~ ---4-do____ 85 _- 200 285 
Cadmium... _-__.-~-__--~--------do___~- 3,000 | 100 500 3,400 
Chrome ore, marketable_____________-_----------  — 38,570 2521 __ 3,049 
Cobalt__.-~_____~ = -_ ee _tons_- - 2,800 -- 2,500 5,300 
Copper: . . ; a 

Mine output, Cu content_—____-__-_------------ ~ 630 (8) 150 780 

Unwrought, unalloyed, semimanufactured__—...__.--- 6 780-2000 50 ~~ 680 
Secondary _.____.__~-----------+-~--------- | _ 147 . 85 a) 112 

Gold_______________.- ~~~ thousand troy ounces__ 8,900 8,900 _- (*) 
Iron and steel: 

Iron ore_______ -_-- ~~ ~~~ 2250,874 2 545,427 @) 205,447 
Pig iron and blast furnace ferroalloys__..._._._._------ | 7118,877 25,9638 () . 107,914 

Crude ________.------------~---------- |. 7161,887 (°) (°) 161,887 
Rolled _.___-_~-----~----~-----+------- 2114,081 *8,710 25,624 108,995 
Pipes. ....--_-_+--~-----~------------ 220,346 408 .§ 75,167 25,105 

Ferroalloys, electric-furnace ____._-------------- - 2,500 2756 230 1,774 

Mine output, Pb content _________.-_-_--~------- 440 — 65 °° 505 

Primary _____---------------------------- 505 50 80 535 

Secondary .__._..-_------i--------------- 275 oe _- 275 

Magnesium metal_.___-_____---~-------~------ 90 5. 2 87 
Manganese concentrate _________---------------- | 29,400. 2714 400 - 9,086 
Mercury ___.___--__---_-----~~-~ 76-pound flasks. ~ 67,000 5,000 __ 62,000 

Molybdenum_____.____-__--------~-----—~-tons_~— 11,500 (*) 1,200 12,700 
Nickel: | ae . 

- Mine output, Nicontent __._________-----~----- 185 _— 16 201 

Plant production, Ni content ___.__-_------~----- 201 70 4 135 

Platinum-group metals _.__.___—-— thousand troy ounces__ 3,900 2,100 a 1,800 

Silver - - — -——-— ~~~ ~~~ == == ==-=- ~~~ ~~ == -40- =~ 48,200 oe 4,000 52,200 

Mine output, Sn content _..__._______----~-~-tons__ 16,000 __ 1,000 17,000 

Primary _________--------------~----do____ 17,000 -— 13,000 30,000 

Secondary _________-----------~------do____ 4,000 __ __ 4,000 

Titanium metal ____._______-__.----------do____ 46,000 5,500 _— 40,500 

qungste Mee dd 9,200 (°) 7,200 16,400 
c 

Mine output, Zn content_________-------------- 810 -- 95 905 

Primary _______.-~-----~----+------------- 905 30 50 920 

Secondary ___._____---------------------- 110 _. _— 110 

INDUSTRIAL MINERALS . 

Asbestos ________-_~-----~----------------- 22,555 500 ro) 2,055 
Barite._______________-___~ +--+ 540 _- 540 1,080 
Cement ___________-_-~-------~~--~---------- 2137,404 29,423 2901 135,882 

Clays ________-------------~-----~--------- 3,000 (°) @) 3,000 
Diamond: - 

Gem____________--__._~-_~~—-~ thousand carats. — 4,400 3,000 () 1,400 
Industrial stones __.________._--_-----~-do___~ 6,400 - 700 @) 5,700 

Diatomite. .__________----~------------------ - 255 () () 255 
Feldspar oe ee eee eee. 340 -- 50 390 

Fertilizer materials: 
Nitrogen: N content _______-_----~------------ 17,800 6,000 — &) 11,800 
Phosphate rock __._.----------------------- 34,100 3,500 _- 30,600 

Potash, K2O equivalent ___________------------ 210,888 29251 __ 8,637 

Fluorspar__ - — - ----------------------------- 560 _- 630 1,190 

Graphite _________----------~---—-~----------- 84 (°) () 84 

Gypeum__________-------_-~-_--~------------- 24,781 ) @) 4,781 
Lime, dead-burned dolomite ___._____-_---------+--- 230,121 °) @) 30,121 

Magnesite, marketable. _______-____------------- 1,875 (5) 2578 2,453 
Mica________.____--_-~~-_-------+---------- 50 _- 7 57 

Perlite _.__________.-_-__-~~-----+--~------+-+ 600 110 _- 490 

Salt, all types _.___.___---__------------------ 215,400 2452 () 14,948 

Sulfur, all types __ _ _ _ _____-------------------- 10,100 300 1,200 11,000 

Sulfuric acid __ ..__.____-_-------~-------+------ 298,531 2278 150 28,408 

Tale __________-_~-----~-~-~---~------------ 530 () 9) 530 

See footnotes at end of table.
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Table 3.—U.S.S.R.: Estimated production, trade, and consumption of mineral 
commodities in 1987 —Continued 

(Thousand metric tons unless otherwise specified) 
i 

. Apparent! 
Commodity Production Exports Imports consump- 

tion 
a a a a 

MINERAL FUELS AND RELATED MATERIALS | ; 
Coal: 

Anthracite and bituminous ___._.§_~-_§____§_§ _§__ 2595,000 235,454 29,600 569,146 
Lignite and brown coal___§__§ =» 5 = = 2165,000 (5) (°). 165,000 
Coke_______~____~-_ 154,000 22,213 | 21,327 153,114 

Gas, natural -_______________~_ million cubic meters__ 2727,000 284 389 21.667 644,278 . 
Oil shale __-____~__~_~_ 230,081 __ _- 30,081 
Peat: . 

Agricultural _.--.~-_~§~_ 2 160,000 &) _- 160,000 | 
Fuel use___ ~~~ = ee 211,400 _- __ 11,400 

Petroleum: - 
Crude ________--_____-__-_ 1 ee 2624,177 2136,607 213,990 501,560 
Refinery products__._ 2922 468,000 259,153 22,160 411,007 eee 
"Includes amount available for consumption and stockpiling based on 1987 production and trade and excludes 

consumption from stockpiles from previous years. 
: 2Reported in Soviet sources. . . 

SLess than 1/2 unit. | 
“Exports equaled or exceeded production. 
5Includes concentrates and pellets. | 

. Table 4.—U.S.S.R.: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 

ee 
- Destinations, 1986 

Commodity | "1985 1986” : 
y | States Other (principal) — . 

———— 

Alkali and alkaline-earth metals: 
Alkali metals _. $$$ 5 5 5 5 _- 75 _- All to Yugoslavia. 

' Alkaline-earth metals. 34 — 443 _- France 248; West Germany 150; 
. Belgium-Luxembourg 20. 
Aluminum: 

Oxides and hydroxides _________ _— 38 _-— All to West Germany. 
Ash and residue containing aluminum 34,788 13,731 -— West Germany 7,217; Nether- 

lands 4,327; Italy 2,187. 
Metal including alloys: 

Scrap ~~~ 21,596 43,490 20,111 Finland 13,502; Italy 3,086. _ 
Unwrought_____§_§__~______ 438,724 461,785 5,530 Hungary 198,773; Czechoslo- 

vakia 66,000; Japan 64,733. 
Semimanufactures _________ 17,841 18,301 __ Yugoslavia 8,053; Poland 6,306; 

. Austria 2,104. 
Antimony: 

Oxides _.________~_________ 100 46 _- France 36; West Germany 10. 
Metal including alloys, all forms ___ —- 538 214 West Germany 157; France 67. 

Arsenic: Oxides and acids__________ _- 8 _- All to West Germany. 
Chromium:? 

Ore and concentrate 
thousand tons_ _ 471 A474 19 Czechoslovakia 130; Poland 130; 

Yugoslavia 76. 
Oxides and hydroxides _________ 4,320 4,166 17 Czechoslovakia 799; Yugoslavia 

498; Bulgaria 322. 
Copper: 

Matte and speiss including cement 
copper____§_____ 130 289 _- All to Greece. 

Sulfate? _-______________ 23,356 23,208 18 Bulgaria 7,087; Hungary 3,500; 
Sweden 2,178. 

Ash and residue containing copper _ _ 644 _- 
Scrap ~~ ~_____ 33,865 13,978 __ West Germany 11,424; Switzer- 

land 1,678; Spain 526. 
Unwrought______________ 89,066 92,225 _— Czechoslovakia 36,000; Hungary 

ETT Belgium-Luxembourg 

Semimanufactures _________ 641 3,925 a Yugoslavia 1,528; Switzerland 
1,364; Sweden 461. 

Gold: 
Ore and concentrate 

value, thousands_ _ $37 $86 $86 
Metal including alloys, unwrought 

and partly wrought _____do____ $163,419 $345,483 $154,495 Ttaly $115,138; West Germany 
75,738. 

See footnotes at end of table.
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Table 4.—U.S.S.R.: Apparent exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 

eee re A SS SS SS SS ST 

Destinations, 1986 

Commodit 1985 1986” : — 
co y United Other (principal) 

a 

METALS —Continued 

Iron and steel: 
Iron ore and concentrate excluding 

roasted pyrite? __ thousand tons__— _ 43,880 46,948 _- Poland 14,160; Czechoslovakia 
13,354; Romania 9,063. 

Metal: | . | 

Scrap*_______.__--do____ 3,315 4,088 ae Japan 858; Italy 742; Yugoslavia 

Pig iron, cast iron, related. mate- . 
: rials? __§__________do____ 4,465 5,517 __ East Germany 1,029; China 587; 

. Bulgaria 377. 
Ferroalloys: 

Ferrochromium __————-—~- 6,270 27,333 — Hungary 7,440; Sweden 5,665; 
West Germany 5,271. 

Ferromanganese__ _ — — — _— 27,855 23,470 — Hungary 23,384, West Germany 

Ferromolybdenum__.----~ _- 15 _. __ All to Netherlands. 
Ferrosilicochromium — — — — — _- 249 —_ Netherlands 127; Sweden 99; 

Belgium-Luxembourg 23. 

Ferrosilicomanganese —__~— 20,448 21,104 -- Romania 19,979; Netherlands 

Ferrosilicon_ —___.—-_—-—~— 22,184 38,009 14,018 Netherlands 11,628; Hungary 
7,362; Switzerland 2,319. 

Unspecified? _______-~- 569,293 659,820 13,317 Romania 134,021; Czechoslo- 
vakia 118,000; Poland 86,000. 

Steel, primary forms 
- thousand tons__— 794 962 _— Hungary 419; Yugoslavia 338; 

| Italy 105. 
Semimanufactures: 

Bars, rods, angles, shapes, 
sections ___ _______do___~— 715 650 _- East Germany 449; Hungary 159; 

Yugoslavia 22. 
Universals, plates, sheets . 

. . do_ __— 1,492 916 _. East Germany 509; Hungary 235; 
Bulgaria 73. 

- Hoop and strip _ — _ _do___— 12 13 _— Yugoslavia 10; Bulgaria 2. 
Rails and accessories 

do. ___ 4 2 __ Mainly to Yugoslavia. 
Wire _______---do___~ 5 10 — Hungary 6; West Germany 2; 

Yugoslavia 2. 

Tubes, pipes, fittings” . 
do. __— 420 437 (3) East Germany 168; China 84; 

Cae af h Cuba 67. . 
tings and forgings, roug ) : 

do_ __— 11 3 —- Mainly to West Germany. 

Unspecified? _______-~-- 5,917 6,285 __ Poland 1,825; unspecified 4,460. 

Lead: Metal including alloys: 
Scrap_—_________~-------+-+ 3,889 _- : 
Unwrought __________------ 24,605 25,524 262 Finland 6,515; Italy 6,494; Hun- 

- gary 4,993. 
Semimanufactures______.—----~ 20 Al _. All to Yugoslavia. 

Lithium: Oxides and hydroxides_ — _ ~~ — 25 90 _— J apan 60; Netherlands 20; Spain 

Manganese: 
Ore and concentrate, metallurgical- 

grade? _______ _ thousand tons. _ 1,126 1,101 __ Poland 578; Czechoslovakia 275; 
East Germany 84. 

Metal including alloys, all forms ___ _— 10 _- All to Netherlands. 
Mercury ____——~—— 76-pound flasks_ _ — 2,610 — West Germany 1,827; Sweden. 

261; France 116. 

Molybdenum: 
and concentrate ______—----~ 22 _- 

Ni Metal including alloys, all forms —_—_ _- 14 _- All to Greece. 
ickel: 
Matte and speiss __________--~~- 166 197 _. Chile 68; Spain 48; Austria 33. 

Metal including alloys: 
Scrap ___.-_-.--------- 24 —- 
Unwrought__—__.-------- 27,316 37,330 17 West Germany 15,469; France 

4,119; Czechoslovakia 3,971. 
Semimanufactures ___—__ ~~ 239 526 _. All to Yugoslavia. 

Platinum-group metals: Metals includ- 
ing alloys, unwrought and partly 
wrought _____-_ value, thousands__ $236,218 $416,319 $81,661 Ji apy gel. 226; West Germany 

Rare-earth metals including alloys, all 
forms ___.___—~---------~-~~ 107 13 10 West Germany 3. 

Selenium, elemental_——__..__—-—-~-— 2 14 _— All to United Kingdom. 

See footnotes at end of table.
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Table 4.—U.S.S.R.: Apparent exports of mineral commodities: —Continued 
(Metric toris unless otherwise specified) 

TT 

. Destinations, 1986 
. Commodity 1985 1986" : " _ 

| Gaited | | Other (principal) | 

rE 
- 

METALS —Continued 

Silver: 
Ore and concentrate 7 " 

- value, thousands__ $215 -- Co . 
Waste and sweepings _____do____ __ $888 -— Switzerland $621; Spain $199; 

. _ West Germany $68. | Metal including alloys, unwrought - oe - | 
and partly wrought _____do____ _- $4 $4 . 

Tellurium, elemental and arsenic____ _ im) 20 -- ~ West Germany 10; United King- 
dom 6; Belgium-Luxembourg 

Oxides 22 18 _- 
Metal including alloys, unwrought _ _ 14 5 -~- All to West Germany. : 

Ore and concentrate_________._ ue 12 _. France 10; United Kingdom 2. | ‘Metal including alloys, all forms ___ 1,065 2,897 1385 United Kingdom 2,179; West 
ne : Germany 429. 

Vanadium: Ash and residue containing 
Zen adium -—---------------- eo 412 -- All to West Germany. . inc: ; 

-Ore andconcentrate_________ 5,159 _— 
Oxides _._-_-_~~_-2 = 250° 100 _~ All to Yugoslavia. 
Ash and residue containing zinc____ -- 124 ~~ All to Belgium-Luxembourg. 
Metal including alloys: 

- . Unwrought._____________ 12,029 9,953 812 Hungary 5,077; Poland 2,226; 
oe : Yugoslavia 1,305. 
Semimanufactures _________ _- 10. _-—  Allto Greece. 

Zirconium: Metal including alloys, all 
forms _____~~~____________ ~- 2 -~ All to West Germany. 

_ Other: a . 
Ores andconcentrates__________ _- 5,214 __ All to Sweden. 
Oxides and hydroxides _________ 10 _- ‘ 
Ashes and residues____________ 76,353 3,081 -_- Ji apan 3,023; United Kingdom 

; France 21. 
Base mtals including alloys, all forms 17,570 34,220 1 Czechoslovakia 15,000; Austria 

14,062; Poland 5,015. | 
INDUSTRIAL MINERALS . , a 

. Abrasives, n.e.s.: 
- Natural: Corundum, emery, pumice, 1 

‘etc ee eae ee —— 

Corundum _.__~_~ ~~ 8,438 . 7,940 _— West Germany 5,067; France 
1,865; Japan 770. 

Silicon carbide____._§_._§_____ 6,753 3,196 _- West Germany 2,033; France . . . 526; Italy 402. 
Dust and powder of precious and semi- 

- precious stones including diamond 
value, thousands_ _ $1,937 $1,216 $17 Yugoslavia $543; Italy $414; - 

Belgium-Luxembourg $111. 
Grinding and polishing wheels and 
stones ______ ~~ 161 333 -- Finland 252; Philippines 41; © 

Yugoslavia 30. . 
Asbestos, crude________________ 262,611 237,458 -- Poland 77,005; Japan 36,024; 

Czechoslovakia 32,653. 
Barite and witherite_____________ _- 18 _. All to United Kingdom. 
Boron materials: 

Crude natural borates__________ -- 1,250 -—  AlltoJapan. 
Oxides and acids*______ | 11,249 13,426 -- Hungary 1,940; West Germany 

, 774; Yugoslavia 500. 
Bromine ____________________ 179 101 --  Allto Hungary. 
Cement? _________ thousand tons__ 2,313 2,771 -- China 662; Egypt 630; Saudi 

Arabia 558. 
Clays,crude: 
Chamotteearth_.____________ 5,534 _— 
Kaolin _-._-- 32,611 30,870 -- Poland 20,622; Yugoslavia 

10,076; West Germany 151. Unspecified _...____________ 16,017 3,057 -- Hungary 2,457; Austria 403; Fin- 
land 192. 

Cryolite and chiolite_____________ 2 -- 

See footnotes at end of table.
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Table 4.—U.S.S.R.: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

co Destinations, 1986 
a Commodit 1985 1986” : | manta United Other (principal) 

INDUSTRIAL MINERALS —Continued . 

Diamond: 
Gem, not set or strung : . 

value, thousands_ _ $353,573 $518,004 $469 § Belgium-Luxembourg $348,889; 
: oo, . West Germany $60,713; Swit- 

ae zerland $54,278. 
Industrial stones ________do____ $108 $142 $3 Belgium-Luxembourg $93; West 

seany $29; Switzerland 

Diatomite and other infusorial earth _ _ _ 10 -- 
Fertilizer materials: . 

Crude, nes 2 ~ 1,452 | 2,458 a Canada 2,081; West Germany 
. 277; Yugoslavia 100. Manufactured: . 

Ammonia____ thousand tons__ 1,860 1,587 ~ 672 Spain 263; Finland 194. - 
Nitrogenous* _______do____ 5,048 . 5,856 165 China 96; Vietnam 782; Hun- 

Phosphatic? ________do____ 753 955 . _. Cuba 312; Bulgaria 207; Hun- 
. gary . . 

Potassic? __________do____ 5,456 5,127 25 _— Poland 1,670; Hungary 537; Ro- 
mania 398. 

Unspecified and mixed_—do_ ___ 116 94. (%) Austria 58; Italy 19; Hungary 17. 
Gypsum and plaster_____________ 23,553 13,695 _- All to Finland. . 
Iodine ___~ (~~ 31 -. 28 ~— Hungary 25; Yugoslavia 3. 
Magnesium compounds ___________ 9,657 7,124 —-— Hungary 5,057; Netherlands 

a a 1,785; West Germany 282. 
Mica: Crude including splittings and . 

waste _-_____- —= 5 ~- All to Finland. 
Phosphates, crude ___ thousand tons__ 2,698 2,610 ae Bulgaria 808; Poland 536; Hun- 

Phosphorus, elemental?___________ 56811 . 55,804 —- Poland 13,716; Romania 11,578; 
. West Germany 1,211. 

Pigments, mineral: Iron oxides and hy- . 
droxides, processed ______._._____ 449 434 -— Alito Yugoslavia. 

Potassium salts, crude____________ -_- 14,618 _- All to France. 
Precious and semiprecious stones other 

than diamond: 
Natural _____ value, thousands_.__ $625. $239 $3 Hong Kong $102; West Germany 

$72; Italy $24. 
Synthetic _.__________do____ $826 $732 $1 Austria $401; West Germany 

$130; Thailand $79. 
Pyrite, unroasted? ___ thousand tons__ 294 815 _- Bulgaria 210; Vietnam 60; Hun- 

gary 44. . 
Salt and brine?____._ 398,970 418,057 ~~ Hungary 160,156; Czechoslo- 

vakia 150,320; Denmark 
74,797. 

Sodium compounds, n.e.s.: . . 
Carbonate, manufactured______ __ 24,891 37,082 34 France 20,681; Finland 13,610; 

Yugoslavia 2,757. 
Sulfate, manufactured _________ 29,125 355,299 a... NA |. 

Stone, sand and gravel: ; 
Dimension stone: 

Crude and partly worked _____ 9,912. 10,478. -- Ttaly 5 tet, Japan 1,659; Yugo- 
slavia 977. 

Worked __~-_~--________ 19 55 6 Finland 42; France 4. 
Dolomite, chiefly refractory-grade __ -- 82 -— All toSweden. 

5 Gravel and crushed rock meee eee -- 6,358 -~— All to United Kingdom. 

Elemental, crude including native and 
byproduct. _-_.. ~~ ______ 33,957 30,174 . -- Hungary 28,672; Yugoslavia 

Sulfuric acid? ____§.§______ 221,653 230,797 3 Czechoslovakia 214,016; Mon- 
agolia 1,778. 

Talc, steatite, soapstone, pyrophyllite __ 1,156 1,275 a to Hungary. 
Vermiculite, perlite, chlorite. _______ 98,395 57,058 _- France 20,204; Belgium-Luxem- 

bourg 17,216; Italy 11,292. 
Other: 

Crude_______~§______ 42,980 39,527 _- West Germany 19,922; Italy 
13,287; Yugoslavia 2,196. 

Slag and dross, not metal-bearing _ _ _ 152 5,874 -~.  AlltoJapan. 

See footnotes at end of table.
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Table 4.—U.S.S.R.: Apparent exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

er 
Destinations, 1986 

, Commodit, . ~ 1985 1986 ~ inuea 0)... 
v United Other (principal) 

eer SS 
en 

MINERAL FUELS AND RELATED 
_ MATERIALS 

Carbon: Carbon black? ...___.____ 98,268 104,674 5 Hungary 29,685; Bulgaria 27,228; 
| East Germany 23,777. 

Anthracite and bituminous? 
thousand tons_ — 33,500 33,536 __ Bulgaria 7,198; Japan 5,266; East 

Germany 4,225. 
Briquets of anthracite and bituminous 
coal____.____~_._____do____ 5 _- 

Lignite including briquets __do__—_ 173 110 _. Yugoslavia 91; Japan 19. 

Coke and semicoke* ______..do___~_ 2,907 2,633 _. East Germany 986; Finland 715; 
Hungary 542. 

Gas, natural: Gaseous 
million cubic feet_ — 1,496,413 72,795,213 _. West Germany 596,109; 

. ' Czechoslovakia 375,782; 
—— France 309,708. 

Peat including briquets and litter _ _ _ __— 151,845 163,591 _. West Germany 32,216; United . 

. Kingdom 28,161; Italy 26,495. — 

Petroleum: . 

Crude? - 
thousand 42-gallon barrels_ — 859,950 951,641 558 East Germany 125,442; Poland 

100,622; Finland 62,567. 
Refinery products: 

Liquefied petroleum gas 
do___— 2,677 ‘NA ; 

Gasoline __.._____-—-do___~ 46,543 49,982 _. West Germany 17,930; France 

LO 9,706; United Kingdom 9,228. 

Mineral jelly and wax ——do__ ~~ 9 12 _. Alito Hungary. 

Kerosene and jet fuel. __do____ 1,891 1,860 129. Hungary 922; Ireland 394; 
Netherlands 287. | 

Distillate fuel oil _.—.——do___ _ 119,131 113,661 __ Netherlands 26,252; West Ger- 
many 22,968; Switzerland 

. 12,971. 
Lubricants _______——do__~~ 1,708 2,405 __ Austria 1,033; Denmark 967; 

United Kingdom 193. 

Residual fuel oil _ _ _ _ _ _do___~_ 100,065 114,493 6,671 — Italy 23,052; Belgium-Luxem- 
bourg 17,666; Finland 13,870. 

Bitumen and other residues 
do___— _- @) _. Mainly to Finland. 

Bituminous mixtures_ _ —do_ _ ~ @) °) _. _ All to Finland. 

Petroleum coke __.———do___~_ 1,374 1,230 a Italy 622; Japan 326; Greece 186. 

Unspecified? _ ___ _._ ._do____ 100,843 130,982 _— . Poland 16,075; unspecified 
. 114,907. 
a 

PPreliminary. NA Not available. 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by the U.S.S.R., this table should not 

be taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 

2Official Trade Statistics of the U.S.S.R. 
5Less than 1/2 unit.
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Table 5.—U.S.S.R.: Apparent imports of mineral commodities’ 
(Metric tons unless otherwise specified) 
a 

Sources, 1986 . 

. Commodity 1985 1986? . _ 
: | United Other (principal) 

METALS 

Aluminum: . 

Ore and concentrate 
thousand tons__— 1,163 866 _- Greece 397; Yugoslavia 387; Jamaica 

Oxides and hydroxides __—_do____ 705 1,094 -- Yugoslavia 534; Hungary 511; Ireland 

Metal including alloys: 
Scrap ______.~---------- -- 47 _- West Germany 30; United Kingdom 

| Unwrought_____________- 264 344 __ Finland 341; Italy 3. 
Semimanufactures —_—————-—_- 6,458 11,034 2 Hungary 4,952; West Germany 1,528; 

Austria 1,311. 
Cadmium: Metal including alloys, all 

forms ___.—~-_~-_~-~-------~-~-+ 79 _- 
Chromium: 
Oxides and hydroxides __..__~~~ 467 | -- 
Metal including alloys, all forms _ ~~ _- 1 ._. | All from West Germany. 

Cobalt: Metal including alloys, all 
forms ____.___~---~-~--~---~ 4 76 —_ All from France. 

Columbium and tantalum: Ore and con- 
centrate__________-_-----~-- 154 -_- | . 

Copper: 
and concentrate _ ___ — __—__-—-~- 11,209 2,909 _- All from Spain. 

Matte and speiss including cement 
COP er lows 492 _- 

Metal including alloys: 
Unwrought. — ..__-------- _— 47 __ Poland 25; Finland 22. 
Semimanufactures — ———— ~~~ 17,915 20,906 10 Poland 12,621; West Germany 3,416; 

United Kingdom 3,090. 
Gold: Metal including alloys, unwrought 

- and partly wrought - 
value, thousands_ _ a $4 _- All from Japan. . 

Iron and steel: Metal: . 
Scrap______-----------+--- 25,688 44,077 _- Mongolia 44,000; Austria 55; Sweden 

Pig iron, cast iron, related mate- , 
ials? ~.. -§ 5 30,000 80,426 __ Sweden 1,360; West Germany 308. 

Ferroalloys: 
Ferromolybdenum ~~ —————~-~- 60 7 __ _ All from United Kingdom. 
Ferrosilicochromium_— — — ~~ — —_— _- 701 —- All from Sweden. 
Ferrosilicon __.—~__..__~—-~ 3,408 3,540 _- North Korea 3,040; Italy 500. 

Silicon metal_ _ .____._-~-- 9,608 9,999 -- All from Yugoslavia. , 
Unspecified _..___.---_--~- 18,233 24,915 _- Sweden 3, : ; Austria 1,357; United 

King om 158. 
Steel, primary forms_— — _———--~-- 82,391 277,796 _._ West rmany 264,846; Italy 6,101; 

Hungary 4,630. 

Semimanufactures: 
Bars, rods, angles, shapes, sec- 

tions ____~— thousand tons__— 1,053 928 _- Czec hoslovakia 358; Hungary 196; 
apan 81. 

Universals, plates, sheets 
do_ ——— 3,691 2,456 _- West Germany 809; Austria 348; 

Japan 299. 
Hoop and strip_ — __ _~~do__ ~~ 213 172 —_ West Germany 124; Japan 17; Italy 

Rails and accessories _ __do__ __ (3) 2 (8) United Kingdom 1. | 
Wire__________-~-do____ 22 9 a Hungary 4; Yugoslavia 2; West Ger- 

many 1. 

Tubes, pipes, fittings? __do_—_-_ 5,141 5,676 ) Japan 1,972; West Germany 1,341; 
taly 629. 

Castings and forgings, rough 
6 8 -_- Italy 5; Finland 2; West Germany 1. 

Unspecified? _ ___ do. _ ~~ 2,021 1,879 _. NA. 

Lead: 
Ore and concentrate _____.___-~- 29,245 22,817 _- Spain 9,869; Ireland 3,629; Sweden 

Oxides __________________- 2,498 3,855 __ France 2,850; United Kingdom 380; 
Switzerland 120. 

Metal including alloys: 
Unwrought_ _______----~- 62,059 5,628 _- Sweden 5,155, Yugoslavia 466; Fin- 

Semimanufactures ______--~-— 17 642 __ Canada 600; Yugoslavia 31; Finland 

Magnesium: Metal including alloys, , 
unwrought _____.____------- 1,952 _— 

Manganese: 
Ore and concentrate, metallurgical- 
grade... -__-___-------~- -- 1,982 __ All from Netherlands. 

Oxides ________-___------- 527 7,250 _- Japan 5,200; Greece 2,050. 

See footnotes at end of table.
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Table 5.—U.S.S.R.: Apparent imports of mineral commodities! —Continued | 
(Metric tons unless otherwise specified) 

er cee 
Sources, 1986 

| Commodit . 1985 1986 “United |... . 
. y Suited ’ Other (principal) | 

a el 

METALS —Continued | 

Molybdenum: Ore and concentrate ____ 69 . a 
Nickel: 
Matte and speiss, Nicontent_____ _ 65 _- 
Oxides and hydroxides _________ 3,050 _— . 
Ash and residue containing nickel __ 560 500 _— All from Greece. 
Metal including alloys: 

- Unwrought_____2__ = 1 10 _~-— All from Japan. 
Semimanufactures______- _ _ 545 24 — (8) Sweden 15; France 9. 

Platinum-group metals: Metals includ- : 
ing alloys, unwrought and partly oo 

gieroueht -__—-—~— value, thousands_ _ $52 $1,081 $1,038 Switzerland $39; Japan $3. 
ver: 
Ore and concentrate______do____ _— $110 _— All from Canada. 
Waste and sweepings*_____do____ _- $134 _- All from Switzerland. 
Metal including alloys, unwrought - o 

and partly wrought _____do____ $881 $320 _— West Germany $310; Belgium- 
Tin Luxembourg $7; Switzerland $2. 

“Ore and concentrate-__________ 2,020. 427 _. Hong Kong 265; Netherlands 162. 
Metal including alloys: . 

Unwrought______________ 11,474 7,017 _— United Kingdom 4,952; Netherlands 
2,000;; Belgium-Luxembourg 65. 

Semimanufactures _________ 2 ne : 
Titanium: 

Ore and concentrate___________ 3,400 5,000 _— All from Netherlands... 
Oxides _______. ~~ 8,446 2,659 _— West Germany 2,100; United King- 

Tungsten dom 236; Spain 176. 
n 

Ore and concentrate___________ 1,022 1,415 -- All from Hong Kong. . 
zi Metal including alloys, all forms __— 43 -- 
inc: . . 

Ore and concentrate___________ 63,727 54,920 _- Sweden 27,07 5; Canada 17,578; Spain 

Oxides____-- = 1 105 __ United Kingdom 100; Finland 5. 
Blue powder________________ 518 1,584 _- Yugoslavia 987; Spain 596; United 

om 1. 
Metal including alloys: 

Unwrought_—_~_~__ 2 24,026 12,945 _— Ttaly 1.944; Finland 3,001; Spain 

Semimanufactures _________ 9,119 1,188 _- Poland 909; Finland 184; Yugoslavia 

Zirconium: Ore and concentrate______ _- 3,750 _- All from N etherlands. 
er: 
Ores and concentrates__________ . 91,961 28,065 _- Norway 17,064; Australia 11,001. 
Oxides and hydroxides _________ 105 _- 
Ashes and residues_______ _§____ 1,021 18 _- All from Italy. 
Base metals including alloys, all forms 2,083 426 -— Japan 322; Finland 104. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

etc _-- 6 144 2 Yugoslavia 140; Italy 2. 
Artificial: Corundum __________ 3,157 4,049 ne Hungary 2,009; West Germany 1,468; 

apan 570. 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands_ _ _- $851 _— All from Canada. 

Grinding and polishing wheels and 
stones _.________________ 1,829 3,576 2 Japan 760; Austria 755; France 584. 

Asbestos, crude_.______________ __ A474 474 
Barite and witherite_____________ 74,946 19,600 _- Yugoslavia 14,600; Morocco 5,000. 
Cement___.______ thousand tons__ 2945 = 91,110 (3) Poland 899; Hungary 28; unspecified 
Clays, crude: 

Kaolin __-____§_§_§_____ 20 3 _- All from United Kingdom. 
Unspecified ________________ 63 457 __ Italy 455; Denmark 2. 

Diamond: . 
Gem, not set or strung 

value, thousands_ _ $7,562 $2,893 _— Switeerland $2,876; United Kingdom 

Industrial stones ________do____ $481 $662 $3 United Kingdom $510; Belgium- 
Luxembourg $138; Switzerland $11. 

Diatomite and other infusorial earth _ _ _ 191 108 _~~  Belgium-Luxembourg 85; United 
Kingdom 22; Denmark 1. 

See footnotes at end of table.
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Table 5.—U.S.S.R.: Apparent imports of mineral commodities’ —Continued 
(Metric tons unless otherwise specified) | 

Sources, 1986 . 

a . Commodity 1985 1986" ~Thueq SSO 
_ omm United Other (principal) 

eee renee re eer reer een eer rere eee een rene ere eee eter ae 

INDUSTRIAL MINERALS —Continued 

Feldspar, fluospar, related materials: 
Feldsper. 23,200 NA 
Fluorspar __________~-__~-~-~_ 37,528 NA 
Unspecified _________----~--- 129 32,280 _. Thailand 32,000; Finland 280. 

Fertilizer materials: Manufactured: 
Ammonia ____~__~.~~--~----~-~ —_ 1 — All from France. 
Nitrogenous_____—-._--_----~--_ 50,433 230,000 __ All from Afghanistan. 
Phosphatic? ______...___.--- 102,725 826,400 _. _ Turkey 287,300; Morocco 274,800; 

- Tunisia 77,900. - 
Potassic ___.__...__~----~--~- 50 _— 
Unspecified and mixed _______~_ 16,442 57,615 __ Yugoslavia 55,281; Italy 2,241; Aus- 

. 
tria 93. 

Gypsum and plaster ___ ~~~ 46 37 _— Yugoslavia 30; Finland 7. 
Iodine ___.-.~-----~-----~--~- _— 65 _. United Kingdom 50; France 15. 
Lime ______~~__-_~~--_---~-- 23 205 _. Yugoslavia 126; Austria 76; West 

Germany 3. 

Magnesium compounds: : 
Magnesite, crude________----~~- 76 31 13 Yugoslavia 18. 
Oxides and hydroxides __..____-~- 21,655 661,770 — North Korea 626,000; Czechoslovakia 

32,000; West Germany 1,220. 
Mica: Worked including agglomerated | 

splittings _-_-____-__-.----~-~~- 1 _— 
Phosphates, crude ___--___~__--~-~ _- 49,279 _. _ Morocco 49,278; West Germany 1. 
Pigments, mineral: Iron oxides and hy- ” . 

droxides, processed _..._______~~ 1,110 910 __ All from Japan. 
Precious and semiprecious stones other 

than diamond, synthetic .. | 
value, thousands_ — $304 $58 _. Japan $37; West Germany $21. 

Pyrite, unroasted_____.___.--~-- 1 __ 
Salt and brine. ________-~---~-~- 60 14 _. Italy 8; Finland 6. . 
Sodium compounds, n.e.s.: 

Carbonate, manufactured... — —— — ~~ 522,181 518,731 _- Bulgaria 473,238; Poland 45,483; Italy 

Sulfate, manufactured __....__—_~ __ 31 _.. All from Japan. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked __— ~~ 8,638 7,120 _- Hungary 7,061; Italy 30; Sweden 24. 
Worked __ ______~-_-_-~-- 517 1,401 _— Finland 690; Yugoslavia 673; Italy 20. 

Dolomite, chiefly refractory-grade —__ 24 _- 
Gravel and crushed rock __.——__-— 2,498 14,897 -— Sweden 10,530; Yugoslavia 3,814; Fin- 

an . 
Quartz and quartzite.___..____-- 445 40 _. Finland 24; Austria 15; West Ger- 

many 1. 
Sand other than metal-bearing ~~ —~— 40 1,977 _- Finland 1,908; Yugoslavia 68; Spain . 

Sulfur: 
Elemental, crude including native and 

byproduct _____ thousand tons_ — 1,162 1,719 — Poland 871; Canada 848. 
Dioxide. ____._____-__~-_-~- 16 -_- . 
Sulfuric acid____.____.._----- 98,178 98,844 _- Poland 97,975; Japan 831; Hungary 

Tale, steatite, soapstone, pyrophyllite __ 1,085 1,469 __ All from Finland. 
er: 
Crude_______~~_~______---~- 1,211 2,941 _— Hungary 2,599; Yugoslavia 225; Swe- 

en 117. 
Slag and dross, not metal-bearing — — — 115 429 _. Finland 400; France 29. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _ _ ____— 2,369 1,656 _. .__ Finland 1,654; Yugoslavia 2. 
Carbon: Carbon black __—~__.. ~~~ 533 54,021 113 Argentina 52,831; West Germany 

Coal: | 
Anthracite and bituminous? 

. thousand tons_— 10,300 11,800 _. Ali from Poland. 
Lignite including briquets _—do___~_ 17 __ 

Coke and semicoke* _ ____..—do__ ~~ 1,076 720 _— Do. 

Gas, natural: Gaseous? 
million cubic feet. — 85,532 78,398 _. NA. 

Peat including briquets and litter _ _ — — — 55 _- 

See footnotes at end of table.



894 MINERALS YEARBOOK, 1987 © 

Table 5.—U.S.S.R.: Apparent imports of mineral commodities! —Continued | 
(Metric tons unless otherwise specified) 

a 
a a . 

Sources, 1986 

Commodit; 1985 1986” : * Baited Other (principal) 
eT TE rye se iw 

MINERAL FUELS AND RELATED 
MATERIALS —Continued 

Petroleum: 

Crude? . 
thousand 42-gallon barrels__ 90,520 110,709 -~ NA. 

Refinery products: 
Liquefied petroleum gas . . . 

42-gallon barrels__ 626 1,531 (°) Finland 1,032; France 487; Austria 

Gasoline _.________do.___ 94,197 358 _. United Kingdom 264; Finland 85; Yu- 
goslavia 9. 

' Mineral jelly and wax __do____ 1,865 2,306 -- N etherlands 1,838; West Germany 
; Italy 63. | 

Kerosene and jet fuel_ __do____ 24,389 29,435 _- Yugoslavia 28-660; West Germany 
> y . Distillate fuel oil _____—do____ 649,736 219,190 _— Sweden 173,326; Argentina 21,813; 

Yugoslavia 6,811. 
Lubricants ______.__do____ 1,777,720 = 2,217,213 += 906,575 + = Finland 302,645; France 289,674. 
Residual fuel oil _____ _do____ 278,060 275,764 __ Greece 305,468; Spain 93,740; Sweden 

Bitumen and other residues | — 
do____ 14,411 17,326 — Hungary 8,605; Finland 8,030; Aus- 

| tria 473. 
Bituminous mixtures_ __do___ _ 697 3,503 _- Yugoslavia 1,988; Finland 915; Swe- 

en 333. | 
Petroleum coke ____._.do____ _ 1,169,108 776,270 581,559 Japan 141,642; United Kingdom 

- Unspecified? — 
| thousand 42-gallon barrels__ 11,333 11,240 -- NA. 

ee 

_- PPreliminary. NA Not available. 
1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by the U.S.S.R., this table should not 

be taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the trading partner countries. 

Official Trade Statistics of the U.S.S.R. 
SLess than 1/2 unit. 
“May include other precious metals. 

| Table 6.—U.S.S.R.: Estimated net exports | 
of selected minerals and metals as a 
percent of consumption in 1987: : 

Percent of . 
Commodity consump- 

tion 

. Aluminum _____§_§_ = 50 
Asbestos _____§ $e 24 
Chromium ore___§—$ ->_/§ 5 § 5 17 
Diamond, gem______ _~§_- § > 5 5 200 
Gas, natural 99-9 == 13 
Gold________-- ~~ ~~ (??) 
Iron ore and concentrate ____________ 22 
Mercury _______~_______________ 8 
Nickel_____~___._~2~ 2 ___ 52 
Nitrogen ___~___ ~~~ _~_~___________ 51 
Perlite __-__-_______________ 22 
Petroleum: 
Crude ____~__________ 25 
Refinery products_______________ 14 

Platinum-group metals _____________ 117 
Potash ________________ 26 
Titanium meta] __________________ 14 

1Selection made from commodities for which exports 
make up 5% or more of consumption. Includes consump- 
tion of secondary metal. 

2Exports equaled or exceeded production.
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Table 7.—U.S.S.R.: Estimated net import reliance of selected minerals and metals asa _ | 
percent of consumption in 1987? | 

: . Percent of . | 
Commodity -  consump- Principal sources 

Barite ~_-________ ee 50 Bulgaria, North Korea, Yugoslavia. 
Bauxite and alumina _______~_______-___~ 60 Greece, Guinea, Hungary, India, Jamaica, 

Japan, Yugoslavia. 
Bismuth ____________________-----__- 70 NA. — 
Cadmium _______~__~-__-____-_--~_------ 12 NA. 
Cobalt __-__________ ~_-________----- 47 Cuba, Zaire. 
Feldspar _______._-__~____-___-~----- 13 Thailand. 
Fluorspar _____________~______--~------ 53 China, Mongolia, Thailand. 
Iron and steel, high-quality products ______-__~~ 8 Austria, Belgium-Luxembourg, France, West 

Germany, Italy, Japan, Spain. 
Lead _____~ ee 12 Argentina, Bulgaria, Greece, Peru, Spain, 

. Sweden, Turkey. . 
Magnesite, marketable ___________-_------~- 24 North Korea. 

| Mica _--_ ee 12 India. 
Molybdenum ________~---___~~-------~- 9 Mongolia. . 
Silver. ~~ _-§__ ~~~ ee 8 Switzerland, United Kingdom. 
Sulfur _~_..___-----------_-~--~-----~-+- 8 Poland. 
Tin ~~ ee 41 Malaysia, Singapore, United Kingdom. 
Tungsten________-____-----~~--~-~--~-~-- 43 China, Mongolia, North Korea. 
Zine. $5 5 11 Bulgaria, Finland, Greece, Poland, Spain, Swe- 

den, Turkey. | 

NA Not available. ~ , | . 
1Includes consumption of secondary metal. . 

; COMMODITY REVIEW | | 

. METALS increase in ore extraction would not be 
. . , possible for several years and significant 

Aluminum.—The Tadzhik aluminum production increases were not foreseen at 
plant, which along with the Sayansk plant this association. To increase bauxite produc- 

. was one of two new aluminum plants being tion, new deposits would have to be devel- | 
constructed in the Soviet Union, reported oped to provide for the country’s need for 
fulfilling its annual production target. This gjyminum raw materials. | 

could be an indication that the Tadzhik A method the Soviets were using to in- 
plant was overcoming the many difficulties crease aluminum raw material production 
it had experienced since its commissioning. was to use the nonbauxite materials nephe- 
Plans called for the Kanaker aluminum ine and alunite. The apatite complex on 
plant in Armenia to increase production of the Kola Peninsula produced about 1.6 mil- | 
foil for the electronics and food processing ion tons per year of nepheline for use in — 
industry by 30% by 1990 in comparison alumina production, but millions of tons of 
with 1985. Kanaker ceased producing pri- nepheline were accumulating in dumps that 

| mary aluminum in 1984 for environmental were viewed as an additional raw materials 
reasons but continued to produce foil, wire, gource.'* In addition to nepheline, alumina 
and other fabricated products. was also produced from alunite in Azer- 

The Soviet aluminum industry had to baidzhan, and in 1987, planned additional 
depend on imports for more than 50% of its capacity for alumina production from alu- 
raw materials. Some progress was reported nite ore reportedly was commissioned at the 
in 1987 in developing bauxite production at Kirovabad alumina plant. . 

the Severouralboksitruda Association, To augment the aluminum raw material 
which had been in operation in the Urals supply and reduce the cost of aluminum 
since the mid-1930’s. It had gone from a_ production, greater use was being made of 
small operation to its current state of five secondary material. The percentage of alu- 
large underground mines, 500 to 700 meters minum produced from secondary material 
deep, and one open pit. The association was was in the neighborhood of 20% of total 
undergoing extensive renovation that had aluminum production. Production of sec- 
been neglected in earlier years. However, ondary aluminum occurred at metallurgical 
owing to the complex mining conditions at plants with capacities ranging between 
the association, with the depth of mines 22,000 tons to 180,000 tons per year. 
increasing up to 22 meters per year, an Chromium.—In 1987, the Soviets pro-
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_ duced nearly 3.6 million tons of marketable lower ore and. concentrate grades for domes- 
chrome ore.'* At the Donskoy complex in tic and imported materials had led to a 

_ Kazakhstan, which produced more than significant reduction in production capacity 
95% of the country’s chrome ore, five of the for reverberatory smelting and conversion. 
six open pits had been or were being reno- During the first 7 months of 1987 , the | 
vated and the crushing-beneficiation plant Balkhash complex increased production of 

| No. 1, the country’s largest for chrome ore _ blister copper by 10% in comparison with 
: beneficiation, was being renovated, raising the comparable period in 1986.19 

its capacity from 575,000 tons per year to —_—- Reportedly, at the Dzhezkazgan copper 
615,000 tons per year. The renovation of the complex in Kazakhstan, the plan for 1986 
open pits at the Donskoy complex was and the first half of 1987 was fulfilled. Plans 
lengthening their expected production life for Dzhezkazgan for the 1986-90 period call- 
an average of 3 to 5 years. Development of ed_for ore extraction to increase by 11% by | 
the new Molodezhnaya underground mine 1990 in comparison with 1985. During the 
at Donskoy was proceeding. In September 1986-90 period, large capital investment was - : 
1986, the first stage reached its projected to be made at Dzhezkazgan. Plans called for 

| capacity for producing 800,000 tons per year commissioning the first stage of the Akchiy- 
of crude chrome ore; the first stage began Spasskiy Mine and the No. 3 beneficiation 

| operation in 1982. | — plant for the Annenskiy Mine, as well as.a 
In the U.S.S.R. three bichromate plants significant investment in equipment and 

were in operation, the Aktyubinskiy, Novo- renovation. | | 
troitskiy, and Pervoural’skiy. Products from In Armenia, at the Alaverdi copper com- 
these plants were consumed domestically plex, plans called for putting back into 
and exported to a large number of countries operation the Lenin mines, which were 
including France, Italy, Japan, and the abandoned after World War II because of 
United Kingdom. | | _ flooding. At the Moscow copper smelter and 

_ Cobalt.—At the Ufaley nickel complex in refinery, a new foil production line was 
the Urals, where cobalt production began in commissioned. 
1936, cobalt was extracted from concen- . Ferroalloys.—In recent years, the Soviets 
trates transported from the Severonikel greatly increased exports of regular-grade 
complex on the Kola Peninsula and the 50% ferrosilicon after significantly expand- . 
Tuva cobalt complex in East Siberia; this ing production capacities at the Yermak 
required long-distance shipment from both  ferroalloy plant in Kazakhstan. In August, 
locations to Ufaley. Cobalt production at the European Economic Community decid- 
Ufaley had increased greatly since 1946, ed to impose an antidumping duty of 59 
increasing 4 times by 1950, 7.5 times by European currency units per ton on imports 
1970, 30 times by 1965, and 130 times by of Soviet ferrosilicon after having found a 
1986. During the 1986-90 period, plans call- dumping margin of 10.7%. Despite increas- 

_ ed for the Ufaley complex to increase cobalt ed production of some ferroalloys, the coun- 
production by 40% by 1990 in comparison try reported a shortage of ferrovanadium.”° 
with 1985. To do this it would be necessary Although the Kuznetsk ferroalloy plant 
to add additional equipment.?” _ began production of ferrosilicovanadium in 
Copper.—The Soviet copper industry was 1981, it was claimed that because of techni- 

faced with the problem of decreasing ore  calities the plant was not producing this 
grades at its major working deposits. The product in accordance with Government 
copper content of ore in Kazakhstan, the specifications. The plant, which was pro- 
major copper-producing region of the coun- ducing 1,500 tons per year of ferrosilico- 
try, has decreased by 50% in the past 15 vanadium, was told that it was no longer 
years.'* Development of the copper industry allowed to supply its customers. The plant 
was, nevertheless, proceeding in Kazakh- had 7 customers, including some of the 
stan. At the Balkhash copper complex in largest truck and machinery manufactur- 
Kazakhstan, it was planned to commission ing plants in the country with 12 addition- 
the second autogenous fluidized bed smelter al customers applying for orders at the 
(PZhV) by yearend. The first PZhV smelter time. The Kuznetsk plant was protesting 
was commissioned at Balkhash in 1985, but the injunction, which was apparently re- 
only began operating smoothly during the quiring that the plant curtail or cease pro- 
latter part of 1986. The switch to PZhV ducing ferrosilicovanadium until it was pro- 
smelters was considered critical for main- duced in accordance with Government 
taining production levels at Balkash, where established legal specifications, which it
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was Claimed, had still not been provided what particular moment and what quantity 
to the plant. The head of the technical of gold should be sold depending on the 
division at the Kuznetsk plant stated that market conditions.” | 
this Government injunction would adverse- Increases in gold production in recent 
ly affect the country’s machinery manufac- years occurred primarily from the artels, 
turing capability.?! | which were collective groups of workers 
Germanium.—At the end of the 1940’s, acting much as private entrepreneurs. 

the Soviets began to seek reserves and to Much criticism was directed in the Soviet 
organize production of germanium for semi- press toward these artels, which originally 
conductor devices. Within the first years were intended to mine areas that were | 
after its exploration began, the country uneconomic and inaccessible for the state 
was able to find adequate reserves to sup- enterprises using large equipment. Howev- 
ply domestic demand and cease imports. . er, the artels, it was claimed, through a _ 
Then, -in 1966, the U.S.S.R. began export- system of corruption that allowed numer- 
ing germanium. Unlike market economy ous individuals to amass large sums of | 
countries, which produced germanium from money, had taken over the development of 
processing zinc, the main source of germa- major rich deposits and were mining these 
nium production in the U.S.S.R. was coking deposits using expensive modern equip- 
coal from the Donets Basin (Donbas) in the ment, often imported from the West. The 
Ukraine. Germanium production from the artels were also accused of poor mining 

| Donbas was based on coal tar and coking practices, allowing gold losses up to 15% to 
residues. The Soviets also had a recycling 20% more than was the norm 'for state 
program for germanium. For future sources enterprises.”¢ 
of germanium, the Soviets were considering In 1987, the Severovostok Zoloto (North 
iron ores, flue dusts, and fly ash as well as East Gold) Mining Association, one of the 
improved recycling.”? country’s major producers, reported fulfill- 

: Gold.—The 1986-90 plan called for a ment of its 1987 gold extraction plan in 
sharp increase in gold production, although October, producing in excess of the plan for 
the complaint was raised that therewere no the rest of the year. During the 1986-90 
specific plans concerning how this increase _ period, plans called for completing develop- 
was to occur. Furthermore, it was argued, ment of the Kirgiz gold mining complex, the 
important gold deposits were not included first stage of which was commissioned in 
for development in the new plan.* It ap- 1985. Development was by open pit mining. 
peared that Soviet gold sales in 1987 were In 1987, the U.S.S.R. reportedly was con- 
reduced in comparison with 1986, which sidering plans to reopen the El Limon gold 
could be attributable in part to increased mine in Nicaragua. Also, the U.S.S.R. pro- 
hard-currency earnings from oil exports, vided gold mining equipment to Nicaragua 
enabling the Soviets to meet their hard- to enable it to increase its current level 
currency earning targets with reduced gold of gold production. In 1987, the U.S.S.R. 
sales. | changed its policy regarding gold sales to 

Although the Soviets reported planning Japan and began selling gold to Japanese 
increases in gold production for the 1986-90 trading houses on a consignment basis rath- 

_ period, specific data on gold production and er than through spot sales. 
sales had been secret for decades. When Iron Ore.—In 1987, iron ore production 
the general manager of the Vneshekonomo- increased slightly, fulfilling the plan. A 
bank, the U.S.S.R.’s only legally authorized total of 544 million tons of crude iron ore 
institution for selling gold abroad, was ask- was extracted to produce 251 million tons of 
ed about the possibility of the Soviets pub- marketable iron ore, from which 194.5 mil- 
lishing gold statistics, he replied “What is lion tons of concentrate and 67.5 million 
the benefit, if figures are better than tons of pellets were produced. The plan for 
thought, it will be interpreted as the Soviet marketable iron ore production was exceed- 
Union selling and this would be bad for the ed by 3.2 million tons, for concentrate by 1.7 
gold price. If figures were less than esti- million tons, and for pellets by 1.5 million 
mates you say, our credit rating is ques- tons. Despite decreasing ore grades, the iron 
tionable.”** Regarding the effects of the content of marketable ore increased from 
policy of restructuring on gold sales, he 59.7% in 1986 to 60.01% in 1987. The plan 
declared that perestroika “can afford us to for 1988 called for increasing the percentage 
assume that the Soviet Union will possess of production of concentrate with an iron 
more room for maneuver while deciding at content of 65% and higher.
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In 1987, 470 million tons of crude iron ore drilling units as well as introducing improv- 

was extracted from open pits, accounting ed stoping methods such as bulk mining 

| for 86.4% of total extraction. The concentra- systems involving bulk ore and rock caving, 
tion of production at a few large open pits induced block caving, and sublevel caving 

continued. In 1987, seven large open pits methods. 

produced 235 million tons of ore equaling In 1987, iron ore production in the 
50% of total open pit extraction in compari- Ukraine, which contains the Krivoy Rog 

son with 45% in 1986. Open pits with a Basin, the country’s largest iron ore pro- 

capacity of more than 10 million tons per ducing region, decreased by 2% to 118 
year, although representing only 30% of million tons of marketable ore, equaling 
open pits, accounted for over 85% of total 47% of the country’s total output. Owing to 
production. | - | depleting reserves and more difficult min-— 

The U.S.S.R. was confronting the problem ing conditions, plans for the 1986-90 period 
of low-grade iron ore reserves. Of total called for a 50% increase in investment at | 

reserves in 1985, 51.3% was of lower grade Krivoy Rog just to sustain output levels. _ 
iron quartzites. The iron ore reserves are | Given decreased output in the Ukraine, 
unevenly distributed, with 78% of explored production must have increased in other 
reserves in the European part of the coun- regions of the country to account for in- 
try and 22% east of the Urals. The deficien- creased national production. In Kazakh- 
cy of local reserves in the eastern part of Stan, where the Kachar iron ore mining and 
the country necessitated hauls of up to 4,500 _ beneficiation complex was being developed, 
kilometers. : oo production of marketable iron ore increased 

Regarding equipment, the average capaci- by about 700,000 tons. Also, a number of 

ty of shovels increased from 6.78 cubic Mines the country’s second largest iron | 
meters in 1986 to 7.2 cubic meters in 1987. Ore producing region, the Kursk Magnetic | 

Shovels with a capacity of more than 6 wens of thelr plan reported producing in ex- 
cubic meters comprised 35% of the total. ne | 
The average capacity of dump trucks in- The KMA produced almost 20% of the 
creased from 37.8 tons in 1980 to 63.8 tonsin Country's marketable iron ore, including 
1986. Because mining depths would in- oth rich dried shipping ore and concen- 
crease, plans called for greater utilization of ‘Tate from low-grade iron quartzites. Major 
rail transport in open pits, particularly at capacity expansion for iron ore extraction 

depths below 300 meters. | and concentrate production occurred at the 

In 1987, 39 underground mines extracted ee One and beneficiation canpex m 
75 million tons of crude ore, and mines with rina aly. In a. KN ‘ t © t the be pagnetie 
a capacity of more than 2 million tons per 1987. rd " odu cti » a ‘ties Shown o 
year accounted for 80% of this production. tabl ? 8 © produ wrted at “the shown it 
Underground mining reached depths of 800 ure vd be we a a jex open pt 
to 1,000 meters and new horizons for devel- mining and bene ciation Complexes. 
opment were at depths of 1,200 to 1,400 
meters. Mines in the Krivoy Rog Basin in Table 8.—Capacity at open pit mining and 
the Ukraine accounted for almost one-half beneficiation complexes in the Kursk 
of the ore mined underground. Owing to the Magnetic Anomaly (KMA) | 
depletion of high-grade ore, more under- (Million metric tons per year) 
ground mining was being conducted of low- eee oO 
er grade iron quartzites. In 1987, mines in Miningcomplex = “ore trate Pellets 
the Krivoy Rog Basin extracted 8.7 million lebedi .”~té«SS*“‘<«t«‘aSSSC*‘«‘«é 
tons of these lower grade iron quartzites. Mikhaylovskiy _____~ 343 186 62 

The goal for the U.S.S.R. iron ore indus- Stoylensk____-_--~-~~- 8.0 5.4 NA 
try to the year 2000 was to maintain produc- “NANotavalable 2 OC=<“—s~=s=‘“s—SsSTTTS 
tion at near the current level despite in- So Shakht troitelstvo (Mine Devel b 
creasing depths of workings and reliance on urce: noye Sror 0 e Nevelopmen 
lower grade ores. To achieve this would (Moscow). No. 7, July 1987, p. 3 
require an increase in labor productivity in Iron and Steel.—The concern was ex- 
open pit mines, primarily through improved pressed in the Soviet press that although 
transportation systems such as rail trans- the U.S.S.R. was the world’s largest steel 
port and large-scale dump trucks. In under- producer, there was a constant shortage of 
ground mining, production was to be main- steel in the country.?” The U.S.S.R. report- 
tained through the wide-scale use of mobile edly consumed twice as much steel per unit
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of national income produced as did the time. For blast furnaces, the average length 
United States.2* Plans for the year 2000 of service was 49 years in comparison with 
called for reducing steel consumption per the established standard depreciation time 

unit of national income produced by 50% in of 25 years, for open-hearth furnaces it was 

comparison with 1986. 41 years in comparison with 20 years, and 

In 1987, production of pig iron, raw steel, for oxygen converter furnaces 28 years in 
rolled steel, and steel pipes increased com- comparison with 20 years. During the 1986- 
pared with the 1986 level, fulfilling the 90 period, plans called for retiring 19 out- 
plan. However, the U.S.S.R. was currently moded blast furnaces and renovating 32 | 
engaged in a program to concentrate more others, and overhauling 30 coking batteries 

on producing specialized steels needed to nd relining 27 others. : 
modernize the economy, many of which The plan for iron and steel production for : 
were being imported, rather than just in- 1988 did not call for a significant increase in 

creasing steel output. In 1987, the plan was OUtput of pig iron, crude steel, and rolled 
_ fulfilled for the production of only 6 of 25 steel. Plans for 1988 did call for increasing 

types of special high-grade steel products. production of quality steels including low- 
Major items for which the plan was not alloy, heat-hardened, and cold-rolled steels. 

fulfilled included steel produced in electric The goal was also set to begin producing a 
arc furnaces, continuously cast billets, cold- number of types of steel products that had | 
rolled steel and stainless steel, high-grade ‘9 Pe imported a 10-year absence of data 

_— steel, and oil-grade high-impact 1. Soviets again began publishing data on | 
Despite ambitious plans to produce 85% expos and imports ot rolled steel and steel 

of steel output by continuous casting by the Pipe. f roll ed t ‘eel mets steel net mp 
year 2000, in 1987, continuous casting TS Of TOKed Stee’ and size pipe, wi 

| imports of rolled steel and pipe totaling 
accounted for only 16.1% of raw steel pro- han 10 million to hil rts of 
duced. Also, in 1987, open-hearth furnace ore than 10 million tons whte exports 0 

| roduction accounted for 58% of steel pro- rolled steel and pipe were less than 9 
duction oxygen converter furnace produc- million tons. Much of the Soviet imports 
tion 33% and electric-furnace roduction were high-qual ity steel products not , PFO 14%: it 29 1 d by th P 2000 to duced domestically in adequate quantities. 

0; It was planned by the year Iron powder production occurred at three 
practically phase out open-hearth produc- plants, the Sulinskiy metallurgical plant, 

. the Brovarskiy powder metallurgy plant, 
There were 15 oxygen converter steel and the Sibelektrostal steel plant, with the 

plants operating in the country, with 45  f+ct two being the main producers of iron _ 
converters, 11 of which had a 200- to 350-ton powders, having significantly increased pro- 

capacity. Plans called for increasing the quction capacity and the product quality in 
amount of oxygen converter steel produc- recent years. During the 1989-90 period, 
tion to 65 to 70 million tons by 1990, with plans called for adding production capacity 
the introduction of new oxygen converter at Brovarskiy and Sulinskiy. During the 
complexes at the Magnitogorsk, Kuznetsk, 1981-85 plan period, production of iron pow- 
and Zaporozh’ye steel complexes to replace ders increased at an annual rate of 5.9% 
open-hearth furnaces. The new oxygen con- and during the 1986-90 plan period, was 

verter complex at Magnitogorsk, the first increasing at an annual rate of more than 
stage of which was scheduled to begin oper- 10%. In 1986, 81.5% of the iron powders 
ations in 1989 with a capacity of 5 million produced was used in manufacturing parts 

tons per year, was considered one of the and about 16% in producing welding rods 
most important projects of the 1986-90 plan and wires. 

period. By 1990, it was planned that oxygen _—In international trade, Bethlehem Inter- 
converters would account for 45% of steel national Engineering Corp. (BIEC), the Gal- 
production in comparison with 33% in 1987. valume process licenser, in conjunction 

During the 1986-90 period, capital stock with Belgium’s Cockerill Mechanical Indus- 
in the ferrous metallurgy sector would be tries, signed an agreement to set up a 
modernized at twice the rate of the past 15 Galvalume production line at the Cherepo- 
years. Much equipment in the steel indus- vets steel mill. The line would be a 320,000- 
try was outmoded and had been in service ton-per-year dual-capacity line for produc- 
long in excess of its calculated depreciation ing Galvalume and aluminum coated sheet.
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Production was scheduled to begin in 1989. oped the Kivcet-CS autogenous flash pro- 
The West German Krupp Polysius AG cess for smelting lead and zinc concentrates, 

contracted to supply a slag grinding plant to and plans called for continuing installing 
the Karaganda steelworks. Included would Kivcet-CS smelters at lead-zinc enterprises. 

| be five small crushers, magnetic separators, The first Kivcet unit to begin operations 
trippers, and filters for dust capture, with outside the U.S.S.R. was commissioned by 
startup scheduled for 1990. The U.S.S.R. Italy's Nuova Samim at a lead smelter at 
agreed to construct a steel millin Zambia at Porto Vesme, Sardinia, with a capacity to 
Mumbwa, approximately 135 kilometers produce 85,000 tons per year of 97% lead 
west of the capitol of Lusaka. The mill bullion from 120,000 to 130,000 tons of lead 
would use iron ore from a deposit near concentrate. The Kivcet process was a 
Nampundwe that was not currently being single-stage process that involved no sinter- 
mined and would use local high-sulfur coal. _ing, did not require a large amount of coke, 
Lead and Zinc.—In Kazakhstan, which and produced only a small volume of sulfur- 

. produced 70% of the country’s lead and _ dioxide-rich gas. Nuova Samim stated that 
50% of the country’s zinc, new capacity for it added a number of special features to the 
mixed sulfide ore extraction was reported Kivcet process, which reduced raw materi- 
added at. the Zhayrem lead-zinc complex al costs and improved byproduct recovery. 

- and the Leninogorsk polymetallic complex. Another Kivcet unit was scheduled to begin 
| At the Zhayrem complex, the first stage of operations in Brazil in 1988. As part of an 

which was put into operation in 1978, plans agreement with Turkey to pay for Soviet 
for the 1986-90 period called for developing natural gas imports with goods, Turkey sent 

| a “second Zhayrem,” that is doubling capac- to the Soviet Union lead, lead-acid storage 
ity for lead-zinc extraction. Given the exist- batteries, and zinc concentrate as part of its 
ing labor shortage, this goal would most payment. - | 
likely be achieved by utilizing more effi- Manganese.—Manganese production re- 
cient equipment. . portedly increased slightly above its 1986 

In the U.S.S.R., used lead storage batter- level to 9.4 million tons of manganese con- 
ies provided for 80% of the raw material for centrate, with increasing production in the 
secondary lead production. The remainder Nikopol’ Basin being offset by declining 
came primarily from lead ores, dross, production in the Chiatura Basin. However, 
pastes, dusts, alloys, and chip and cable for the first time, the Soviets stopped re- 
sheath. Over 70% of secondary lead raw porting the manganese content of the con- 
materials was processed at plants specializ- centrate, indicating that possibly the total 
ing in the production of antimonial lead of manganese content of concentrate remain- 
various qualities. The remainder was proc- ed the same or decreased. In 1987, manga- 
essed along with sulfide raw materials to nese production in the Nikopol’ Basin in the 
produce refined lead. Up to 77% of all lead . Ukraine, which produced more than 70% of 
produced went into storage batteries, and the country’s total manganese output, in- 
plans called for a considerable increase in creased by 1% over that of 1986 to 7.2 
the use of secondary raw materials, particu- million tons of manganese concentrate after. 
larly storage batteries, for the production of 2 years of declining production.2? However, 
secondary lead. However, increasing de- manganese production in the Chiatura Ba- 
mands for environmental protection were sin in Georgia, which was the major source 
necessitating improving existing procedures of the country’s high-grade manganese ore, 
and creating new procedures for processing continued its decline, falling by 4% to about 
battery scrap. The largest secondary lead 2.1 million tons.*° Production at Chiatura 
smelter was the Ukrzink smelter in the had fallen by 25% in only the past 3 years. 
Ukraine. The smelter produced six types of Although manganese ore output remained 
antimony lead alloys. The recovery of lead at its 1986 level, exports of manganese ore 
and antimony from secondary raw materi- decreased by 35% below that of 1986 to 
als was reportedly 96%. 714,000 tons. Decreasing production of high- 

The plan for 1986-90 called for rapidly grade ore had forced the Soviet Union in 
expanding the use of autogenous smelters. recent years to import several hundreds of 
At the Ust’-Kamenogorsk lead-zinc plant in thousands of tons per year of high-grade ore 
Kazakhstan, where the first Kivcet-CS au- from the West for blending purposes while 
togenous smelter was installed, plans were _ still exporting ore and ferromanganese to 
proceeding to convert the plant completely CMEA countries. 
to autogenous smelting. The Soviets devel- Increased production at the Nikopol’ Ba-
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sin could be attributed in part to the com- land’s Outokumpu Oy for equipment for the 
missioning in 1987 of the first stage of the Pechenga nickel concentrator on the Kola 
Tavricheskiy mining and beneficiation com- Peninsula. Outokumpu Oy would deliver 
plex, which exploited the Bol’shoy Tokmak ore grinding, flotation, and chemical sec- 
deposit where the majority of ore is low-_ tions, with delivery beginning in July 1988 
grade carbonate ore. Annual capacity at and continuing to mid-1989. - _ 
Tavricheskiy was planned to increase from Although it appeared at yearend 1986 
about 300,000 tons of manganese concen- that an agreement would be reached per- 
trate in 1987 to 600,000 tons in 1990. The mitting U.S. importation of Soviet nickel, 
Soviets were working to improve their tech- these negotiations reached an apparent im- 
nology for beneficiating low-grade carbon- passe in 1987. The agreement was to end an — 
ate ore because this type of ore was becom- embargo of Soviet nickel imposed in 1983, 
ing a more important source of raw mate- when the Soviet Union refused to certify 
rial at both the Nikipol’ and Chiatura that its shipments to the United States | 
Basins.*? contained no Cuban nickel. | 

In addition to developing carbonate ore Rare Earths and Other Metals.—The 
deposits, plans for the 1986-90 period called Kirgiz mining and metallurgical complex 
for expanding production of oxide ore from was the country’s largest producer of rare- 
the Ushkatyn open pit in Kazakhstan, earth elements. The complex produced out- 
which was under development as part of the put in the form of metals, alloys, phosphors, 
Zhayrem lead-zinc complex. Although de- salts, and other compounds. The assortment 
posits in Kazakhstan were producing less of products had increased from 15 in 1970 to 
than 5% of the national output of manga- 117 in 1985. During the 1981-85 period, 
nese in 1987, explored manganese reserves production at the Kirgiz complex increased 
in Kazakhstan were considered tobe among by 33%. During the 1986-90 period, plans 
the largest in the country. called for the Kirgiz complex to introduce 

In 1987, the U.S. Bureau of Mines pub- ion-exchange technology, which would facil- 
lished a comprehensive report on the Soviet itate complex utilization of the ore. In 
manganese industry, dealing with reserves, addition, owing to the complete renovation 

mining, processing technology, ferroalloy of the Ak-Tyuzskiy beneficiation plant, pro- 
production, and trade that can be obtained duction was to increase. The Lovozerskiy 
by writing the Division of International mining and beneficiation complex on the 
Minerals, Soviet Union Specialist, U.S. Bu- Kola Peninsula was one of the largest — 
reau of Mines, 2401 E Street NW., Washing- enterprises in the U.S.S.R. for the extrac- 
ton, DC 20241. tion and beneficiation of rare-metal ores. 
Nickel.—Uncertainty regarding Soviet The complex consisted of two mining direc- 

nickel sales to market economy countries tvorates, the Karnasart, commissioned in 

corresponded with a shortage of nickel, 1951, and the Umbozero, commissioned in 
along with a concomitant rise in nickel 1984, and two beneficiation plants attached 

prices, which was attributed, in part, to a to these mining directorates, along with 
perceived decrease in Soviet exports. How- geological and auxiliary support organiza- 
ever, in actuality, reported Soviet nickel tions. During the 1986-90 period, production 
sales to market economy countries increas- at the Lovozerskiy complex was planned to 
ed in 1987. During 1987, the Soviets were increase by 80%. During the first quarter of 
diversifying their marketing channels to 1987, the Lovozerskiy complex was exceed- 
the West, moving toward producing more_ ing the plan. Also, increased production of 
cut cathodes. The Soviet Union was expand- columbium, selenium, thallium, and tellu- 
ing its nickel-cutting facilities in an effort to rium was reported at the Ust’-Kamenogorsk 
add value to Soviet nickel exports as well as lead-zinc plant in Kazakhstan. 
to increase their marketability. Report- Rhenium.—The principal raw material 
edly, an automated nickel-cutting line was from which rhenium was extracted was 
commissioned at the Severonikel complex molybdenum concentrates produced from 
on the Kola Peninsula. At yearend, in an the ore of copper-molybdenum deposits. The 
unusual move, the Soviets were reportedly Dzhezkazgan copper complex in Kazakh- 
offering to sell nickel or cupronickel ore. stan was a producer of rhenium. However, 
This could possibly be an indication of large rhenium losses occurred during bene- 
processing and production problems at ficiation, and tailings from the dumps at 
Noril’sk, where reports of smelter problems Dzhezkazgan were considered another sig- 
were published in the Western press, with nificant potential source of rhenium. 
indications that an accident had occurred. Silver.—The U.S.S.R.’s Ministry of Geolo- 

In an effort to modernize nickel produc- gy called for exploration to be conducted 
tion, the Soviet Union contracted with Fin- more rapidly at the Dukat silver deposit in
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Magadan Oblast’ in the Soviet Far East and in the United States. However, it was still 
the Bol’shoy Kanimansur silver deposit in under consideration concerning whether to 
Tadzhikistan in Soviet Central Asia. In give final approval to proceed with industri- 
1987, Turkey, as part of an agreement to al development using this technology. 

pay for Soviet natural gas imports, began | 
exporting silver to the U.S.S.R. INDUSTRIAL MINERALS : 

- Tin.—A new automated production line Asbestos.—In what appeared to be the 
to extract tin from lean ore was commis- only evidence of glasnost in industrial min- =. 

Sionee a the gan on complex n me eral production statistics, asbestos produc- 
irobidzhan Autonomous Oblast’ in the tion began to be reported in the monthly : 

viet Far East. Output at Khingan was statistical summaries. However, this prac- 
planned to double by the year 2000. tice continued only through November with 
Titanium.—The U.S.S.R.’s titanium in- no yearly production total reported. Based 

dustry was started in the early 1950’s to on reported national production of 2.1 mil- 
meet the needs of the aerospace industry. lion tons of asbestos through November, : 
Owing to the scarcity of domestic sources of which was 3% higher than for the compara- 
rutile, titania production was based on il- ble period in 1986, it was possible to esti- 
menite concentrate with a 55% to 65% TiO, mate national asbestos production for 1987 

content, derived from ore from placer depos- 4t 2.3 million tons and for 1986 at 2.2 
its. Future titania production would be Million tons.* | 
based on domestic sources of ilmenite. A It is not, however, clear, if the reported 
large increase in metal production was ‘Statistics were for grades 1 through 7 or 
reported at the Berezniki titanium-mag- only gr. ades 1 through 6. In another report | 
matt . in the Soviet Mining Journal for November 
nesium plant in the Urals, where produc- ne 
tion reportedly increased 27% over that of 1987, it was reported that the U.S.S.R. | 

poried'y an 70 Over wa’ o produced about 2.4 million tons per year of 
1986. This 1987 increase exceeded the entire all grades of asbestos.2®= and the USSR. 

production increase at Berezniki during the provided data to the Asbestos Production 

1981-85 period when production increased Ingtitute stating that 1987 production was 
17%, and it was a dramatic increase in 9554 600 tons. To produce this amount, the 
comparison ve ene reporvee 8.7 Increase U.S.S.R. mined about 250 million tons per 

_ in in production at bereznik. year of ore and overburden, of which 50 
pa estens—Deveropment. oh vheeeen million tons was processed at beneficiation 

complex repo y began in eZ an plants and 200 million tons was sent to 
Oblast’, Kazakhstan. Also, after yearend, it dumps. The average capacity of a Soviet 
was reported that the first batch of tung- asbestos beneficiation plant was 350,000 
sten concentrate was produced at a new tons per year. The largest open pits exceed- 
beneficiation facility at the Maritime Kray ed 200 meters in depth and produced more | 
complex in the Soviet Far East. Output than 60 million tons per year of ore. 
from the Maritime Kray complex, reported- There were five asbestos-producing com- 
ly, would significantly increase the national plexes, of which the largest and oldest, the 
supply of tungsten. Uralasbest complex, produced about one- 
Vanadium.—The Karatau phosphate de- half of the country’s output.** Plans for 

posit in Kazakhstan contains the country’s 1987 called for Uralasbest to produce 1.14 

second largest reserves of vanadium after million tons of asbestos grades 1 to 6. The 

the Kachkanar iron ore deposit in the Uralasbest complex contained two mining 
Urals, but the vanadium reserves at Kara- directorates, three beneficiation plants, and 
tau were not considered of industrial quali- a separately sited mining directorate for 
ty owing to the difficulty ; trati processing anthophyllite asbestos.*’ 
y B to the auniculty in concentrating In 1987, the Soviet Union signed a trade 
the vanadium m the phosphate ore. The agreement with Cuba, the German Demo- 
Soviets were experimenting with the tech- cratic Republic, and Romania to supply 
nology for obtaining vanadium as a byprod- them with large consignments of asbestos in 
uct of the production of ferrophosphorus. 4988 

Based on the success of these experiments, Bromine and Iodine.—A _ considerable 
preliminary work was being conducted for percentage of the country’s bromine and 
mening yanadiam arom the poratay phos- iodine was produced in the Soviet Central 
phorus basin. Recommendations for pro- Asian Republic of Turkmenistan at the 
ceeding with this technology were based in Cheleken and Nebit Dag plants. Production 
part on its long-term successful application problems in recent years hampered plan
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fulfillment in Turkmenistan, and in 1987, structured to allow greater management 

the plan for iodine production, reportedly, and financial autonomy to the enterprises. 

was not fulfilled.2* Problems associated with This, it was hoped, would enable Yakutal- 

brine transport were not resolved, and the maz to arrest the marked decrease in mine 

complaint was raised that no proposals had development.* | 

| been presented for guaranteeing the stabili- It was announced by the Angolan News 

ty of brine conduit pipes and joints against Agency that the U.S.S.R. would aid in the 

corrosive media.** development of Angolan diamond mines, 

_ At the Shatlyk deposit in Turkmenistan, where production problems had been occur- 

which produced natural gas, iodine and ring in recent years. | | 

_ bromine reserves were discovered, which Fluorspar.—Fluorspar deposits in Ta- 

prompted the State Committee for Reserves dzhikistan, some of which had been exploit- 

(GKZ) to conduct a special investigation to ed since the 1930's, reportedly were practi- 

evaluate the industrial potential of the cally depleted. The U.S.S.R. was dependent 

| underground waters. After studying the on imports for more than 50% of its fluor- 

‘underground waters of the production hori- spar requirements. However, practically all 

zons at Shatlyk, it was determined that imported fluorspar came from Mongolia, a 

there was a significantly high content of close ally of the U.S.S.R. and member of the 

iodine, bromine, and other valuable com- CMEA. Along with the program of increas- 

ponents to raise the possibility of transform- ing fluorspar production in Mongolia new 

ing the Shatlyk region into a large natural exploitable domestic reserves of fluorspar 

gas and chemical production complex. reportedly were being explored in central 

Cement.—Despite the fact that the Turkmenistan and in the Paimir Mountain 

U.S.S.R. was one of the world’s largest Range. 7 

cement producers with almost double the Nitrogen.—The plan for the 1986-90 peri- | 

| production of the United States, the od called for a 6-million-ton increase in 

U.S.S.R. reported a shortage of cement, ammonia production. In the U.S.S.R., about 

with claims being made of a national short- 40 modern ammonia-producing facilities, : 

fall of 4.5 million tons of cement in 1987. with capacities exceeding 1,300 tons per day 

Cement consumption in the U.S.S.R. per of ammonia produced more than one-half of 

unit of national income produced reportedly the country’s ammonia. Plans called for 

was 150% higher than in advanced industri- introducing technology to increase output 

al countries. In 1987, out of a total produc- to this level at more plants. In 1987, two 

tion of 137 million tons of cement, 21.4 Japanese firms, Toyo Engineering Corp. 

million tons was produced by the dry proc- and Mitsubishi Corp., contracted to reno- 

essing method. One of the chief tasks of the vate a number of ammonia plants in the : 

cement industry was to raise the level of U.S.S.R. with the work to be partly paid for 

technology to world standards, which in the in ammonia deliveries. Plans for the 1986-90 

process would entail greatly increasing out- period called for continuing installation of 

put of cement obtained by dry processing. | imported urea plants with a capacity of 

Diamond.—Practically all significant re- 330,000 tons per year, built in Czechoslovak- 

sources of diamonds are in Yakutia. The ia according to the design of the Nether- 

Yakut diamond production association, lands Stamicarbon firm. Also, construction 

Yakutalmaz, was formed in 1956. In 1957, had begun in Czechoslovakia of urea units 

stripping began at the Mir open pitand the with a 400,000-ton-per-year capacity, which 

first beneficiation plant was commissioned. would be exported to the U.S.S.R. In foreign 

The upper part of the deposit was being trade, over 50% of Soviet nitrogenous fertil- 

developed by open pits, and it was planned izer exports went to CMEA member coun- 

to develop underground mines for the lower tries. The U.S.S.R. was the only CMEA 

part..The Yakutalmaz association exploited country exporting nitrogenous fertilizer, 

some of the country’s deepest open pits with and Soviet exports supplied 90% of CMEA’s 

depths exceeding 300 meters. Deep un- import requirements.” 

derground mining was also occurring at Phosphate.—About 70% of phosphorus- 

Yakutalmaz. At the Internatsional’nyy containing fertilizer production was based 

Mine at Yakutalmaz a shaft was sunk toa_ on apatite ore from the Khibiny deposit on 

depth of 1,000 meters, with the final pro- the Kola Peninsula and almost 30% from 

jected depth of the shaft planned at 1,070 phosphorites from the Karatau region in 

meters. The system of management at the Kazakhstan. The volume of production at 

Yakutalmaz association was being re- the Khibiny deposit was stabilizing, and
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increases in phosphorus-containing raw ma- production; Karatau phosphates were slat- 
terial were to come from the Karatau re-_ ed to provide 20.1% of the country’s supply 
gion and from opening new deposits. The in 1990 in comparison with 18.2% in 1985. 
ore from these future sources, however, was At the Chilisay phosphate mining com- 
lower in phosphorus content, and it would plex under development in Kazakhstan, a | 

| be necessary to develop new forms of fertil- phosphorus fertilizer plant with a capacity | 
izer production to utilize this lower grade of 700,000 tons per year was commissioned. 
ore.‘ | Shipments of finely ground phosphate for 

At the Khibiny complex it would require direct application began from the plant and 
7 large investments in equipment as well as were expected to reach 200,000 tons in 1987. 

new development and construction tomain- = In Estonia, which has the third largest _ 
tain the level of output, including hastening deposit of phosphates in the country follow- 
completion of the No. 3 apatite benefi- ing the Kola and Karatau Fields, planned 
ciation plant. The apatite complex mined development had been postponed at the 
more than 60 million tons per year of crude Tools and Kabala deposits. The main obsta- 
ore to produce slightly more than 19 million cles to exploiting these deposits were envi- 
tons of apatite concentrate. If the Soviets ronmental, with the possible environmental 
were to proceed to meet the planned goal of problems being the subject of much con- 
increasing production to 20 million tons per cern. Detailed geological and hydrological 
year at Khibiny by 1990, they would have to studies had been commissioned for both the 
invest almost 1 billion rubles.“ Tools and Kabala areas, and these projects 
- Apatite concentrate was also produced at reportedly would not proceed until it was 
the Kovdor iron ore mining and benefi- certain that the environment, and in partic- 
ciation complex on the Kola Peninsula, ular, the local water resources, would not be 

| where an apatite-baddeleyite beneficiation affected by mining.“ | 
plant was commissioned in 1975 to process In foreign trade, the majority of the 
tailings from the wet magnetic separation country’s phosphate exports was sent to 

_ process at the iron ore beneficiation plant. CMEA countries according to reciprocal- 
The specific characteristic of the Kovdor trade agreements. These shipments satis- 
apatite concentrate, which has a low fluo- fied 20% to 25% of the CMEA countries’ 

rine content and a high magnesium oxide import requirements for phosphate fertiliz- 
content, predetermined its use in the pro- er. The U.S.S.R. was the only CMEA coun- 
duction of nonfluorine-containing phos-_ try that exported phosphate fertilizer. Also, 
phate. A large percentage of the country’s the Soviet Union was participating in phos- 
production of defluorinated phosphate feed phate development in foreign countries. 
was produced from apatite concentrate The Soviets signed an agreement with the 
from Kovdor. At Kovdor, annual production Peruvian public sector phosphate mining 
of iron ore concentrate averaged more than firm Empresa Promotora de Bayovar S.A. to 
5.8 million tons, and of apatite concentrate provide assistance in developing a mining 
about 600,000 tons of P.O; content. During and beneficiation complex in northern Peru 
1981-85, the Kovdor complex produced 5 with a 1.5-million-ton-per-year 30.5% P.O; 
million tons of apatite concentrate totaling concentrate production capacity. All pro- 
1.6 million tons of P.0;. However, mining duction was to be exported to the U.S.S.R. 
conditions were worsening at Kovdor with Production of phosphorus-containing fertil- 
the increasing depth of open pits, which izer was based not only on domestic sources, 
averaged 120 meters in 1980, 175 meters in but also on imported superphosphoric acid 
1986, and were projected to be 225 meters by from the United States. Plans for the 1986- 
1990.45 90 period called for the U.S.S.R. also to 

At the Karatau complex in Kazakhstan, utilize phosphate from Morocco and Syria. 
where. underground mining accounted for Potash.—Extraction and processing of 
only 7% of ore extraction, it was planned to potash occurred at the Uralkaliy associa- 
increase production from underground tion in the Urals, the Byeloruskaliy associa- 
mines. In 1987, at Karatau the first stage of tion in Byelorussia, and the Silvinit and 
the Aksay underground mine was commis- Stebnik associations in the Ukraine. These 
sioned. The mine was expected to achieve associations operated 11 mines and 11 bene- 
its design capacity of 3 million tons per year ficiation plants with a total volume of ore 
of ore in 1991. Also at Karatau, the new extraction of about 70 million tons per year. 
Koksu open pit was commissioned. Plans for Between 1990 and the year 2000, it was 
Karatau for 1986-90 called for increasing expected that the volume of potash ore
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mined would increase to between 85 million material was clay. Twenty refractory clay 
and 100 million tons per year with constant- deposits were being exploited, with the 
ly worsening mining conditions owing tothe largest volume of extraction occurring in 
increasing depth of mines and the accompa- Donetsk Oblast’ in the Ukraine and in 
nying increasingly hazardous conditions. Voronezh Oblast’ in the R.S.F.S.R. Forty 

Production conditions in the potash min- kaolin deposits were identified, with indus- 
ing industry were made more difficult by trial reserves of about 1 billion tons, and 
the loss in 1986 of the Berezniki No.3 Mine 19 deposits. were listed as being exploit- 
in the Urals from flooding, which resulted ed in the early 1980’s. The largest reserves 

| in the 1986 potash production plan not of kaolin are located in the Ukraine and 
being accomplished. However, the plan for Uzbek Republics. cS 
the first half of 1987 reportedly was fulfilled There were 42 known quartz deposits and 
through selective mining of potash seams at two known quartz sand deposits, of which 16 
operating mines and transferring increased of the quartz deposits and both quartz sand 
mine production from the Berezniki No. 4 deposits contain raw material suitable for 
mine to the Berezniki No. 3 beneficiation refractory production. Two quartz deposits 
plant, which was still in operation. in Sverdlovsk Oblast’ in the Urals and in 

, The U.S.S.R. produced primarily potassi- Zhitomir Oblast’ in the Ukraine were under 
um chloride with a 57% to 62% K.0 con-_ exploitation, as were the two quartz sand 
tent. Approximately 80% of the potassium deposits in Donetsk Oblast’ in the Ukraine. | 
chloride was produced by flotation, and For the production of magnesium refractory 
20% was produced by dissolution-recrys- materials, the only magnesite deposits un- 
tallization. As of 1988, the U.S.S.R. planned der exploitation were in the Satkinskaya 
to produce potassium fertilizer solely in the group of deposits in Chelyabinsk Oblast’ in 
granulated and macrocrystalline form to theUrals. _ . | oo 
reduce both transport losses and environ- As of 1984 there were 44 known dolomite 
mental pollution from fines. The U.S.S.R. deposits with more than 3 billion tons of 
was also faced with the task of increasing industrial reserves, mostly in the Urals and 
production of nonchlorine types of potassi- the Donetsko-Pridneprovskiy Economic Re- 
um fertilizers, particularly potassium sul- gions. As of 1983, 17 dolomite deposits were 
fate. | being exploited. For producing forsterite 
‘In foreign trade, the U.S.S.R. shipped refractory materials, the Solovyevogorskoye 

about 60% of its potash exports to CMEA dunite deposit in Sverdlovsk Oblast’ was 
countries. Within the CMEA, the U.S.S.R. being exploited, with adequate long-term 
and the German Democratic Republic were reserves. 
both major potash exporters, and intra-bloc The plan for 1986-90 and for the period to 
trade provided 95% of CMEA’s potash re-_ the year 2000 called for the introduction of 
quirements. advanced technological processes in steel- 

Refractory Materials.—In the U.S.S.R., making, which necessitated expanding the 
more than 10 types of raw materials were production of more durable and effective 
used in the production of refractory materi- refractory materials. The production of 
als although clays, dolomite, dunite, kao- highly effective refractories required a 
lin, magnesite, quartz, and quartz sand ac- high-quality raw material supply, and raw 
counted for over 90% of the mining and material shortages were holding back the 
consumption of refractory raw materials. rapid development of the refractory materi- 
The majority of refractory raw materials als industry. | 
deposits are in the western part of the Although the U.S.S.R. has large reserves 
country with the eastern part of the country of the basic refractory raw materials, the 
accounting for only 3% to 6% of production. country was confronting a number of prob- 
The Ukrainian S.S.R. was one of the major lems regarding its future supply. Numerous 
producing regions, accounting for 35% of problems existed in securing the supply of 
the refractory clays, 45% of the limestone magnesium refractory raw materials. To 
and dolomite, and all of the kaolin used by provide for its need for magnesite, the 
steel plants in the country. In the U.S.S.R., U.S.S.R. imported about 24% of its domes- 
refractory raw materials mining was con-_ tically consumed magnesite from North 
ducted by about 30 mining enterprises ex- Korea. Shortages of kaolin existed in Soviet 
ploiting about 50 deposits, and almost 95% Central Asia, and kaolin had to be shipped 
of the ore was extracted from open pits. there from the Ukraine. Reserves of refrac- 

The most commonly used refractory raw tory dolomite in the Donetsko-Pridne-
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provskiy Economic Region were almost de- Ukraine. 

pleted, causing problems in supplying the Sulfur.—The U.S.S.R. released sulfur pro- 

southern metallurgical base.” -  quction statistics from natural gas for 1970- 

Sodium Compounds and Byproducts.— 85 at 5-year intervals, showing that a major 

Turkmenistan accounted for more than leap in sulfur production from natural gas 

35% of the country’s sodium sulfate produc- occurred in the 1970’s, but that during the 

tion and all of the country’s production of first half of the 1980's there was no similar 

epsomite and medicinal Glauber’s salt. Al- advance. Reported sulfur production from 

though in 1986 Turkmenistan fell far short natural gas was as follows: 1970, 415,000 

of its planned target for sodium sulfate tons; 1975, 958,000 tons; 1980, 1.67 million : 

production and its Glauber’s salt production tons; 1985, 1.97 million tons.° The large | 

significantly declined, sodium sulfate pro- increase in production in the 1970’s was the 

duction in Turkmenistan reportedly in- result of the commissioning of sour-gas- : 

creased 6% in 1987 to 261,000 tons. processing facilities at Orenburg in the | 

Production in Turkmenistan occurred in Volga region and Mubarek in Soviet Cen- 

the Kara-Bogaz-Gol, a vast lagoon off the tral Asia, and the next major increase was 

east shore of the Caspian Sea containing to occur from the newly commissioned 

one of the world’s largest deposits of natural Astrakhan plant north of the Caspian Sea. | 

sodium sulfate. In 1980, because of concern __ At the Astrakhan sour-gas complex, the 

- for the declining water level of the Caspian first stage of which was commissioned in 

Sea, a dam was constructed across the strait late 1986, plans called for producing about 5 

through which Caspian water entered the million tons per year of sulfur when oper- 

Kara-Bogaz-Gol. The cessation of water in- ating at full capacity. By November, Astra- 

flow from the Caspian Sea resulted in envi- khan had produced over 500,000 tons. Astra- , 

ronmental damage to the lagoon not fore- khan was being developed in two stages of 
seen at the time that the dam was con- four trains each. The second stage at Astra- 

structed, and it increased the difficulty in khan was scheduled to begin operations in 

mining sodium sulfate and other salts. Ef- 1989. Numerous problems, however, were 

forts to increase water flow to the lagoon impeding construction. Work stoppages ow- 

had not solved the problem. Soviet scien- ‘8 to defective and improperly installed 

tists predicted that unless adequate water equipment, much of which was imported, _ 

reached the lagoon in the near future, than Were preventing the plant from working to 

80% of the valuable minerals in the lagoon capacity. Not only was Astrakhan troubled 
would be irretrievably lost.** by losses from underexploitation of the 

Plans for Turkmenistan for the 1981-85 field, but environmental pollution, which 

period—calling for commissioning plants was far worse than envisioned, had reached 

for the production of bischofite, sodium @ “Titical level. | 
sulfate, and epsomite—had to be postponed In Turkmenistan, which . contained the 

to the 1986-90 plan period. Also, because of Gaurdak natural sulfur mining complex, 
the drying up of the lagoon, plans for a sulfur production reportedly increased 11% 

bromine plant had to be discarded. in 1987 reaching 554,70 0 tons. At Gaurdak, 

The Karabogaz sulfate association in the complaint was raised concerning poor 
Turkmenistan was undergoing substantial recovery indicators for the Frasch process. 

renovation. New equipment was being in- 

stalled in the sodium sulfate plant and the MINERAL FUELS 

bischofite plant was being renovated. Bisch- Coal.—Coal output increased for the sec- 

ofite production in Turkmenistan increased ond successive year, after a decade of declin- 

by 12% to 78,600 tons. - ing production. The coal industry operated 

Outside Turkmenistan, plans called for 509 underground mines, 76 separately ad- 

significantly expanding production at two ministered open pits, and 162 washeries and 

soda ash producing enterprises, the briquetting plants. The Donbas was the 

Slavyansk chemical industry association largest coal-producing area with the larg- 

and the Crimea soda plant, both in the est amount of underground mining. The
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Kuznetsk Basin (Kuzbas) was the second and to construct five new washeries. Plans 

largest mining region, and about two-thirds for 1990 also called for producing 89.5 mil- 

of the coal from the Kuzbas was mined lion tons per year of large and average sizes, 

underground. : and 8.2 million tons per year of briquets. 

. The majority of the country’s under- : 

Table 9.—U.S.S.R.: Capacity of largest coal Sand La cas capacity or more than 
mines in , ; 

ao tthird of coal mined underground was ex- 

Capaety tracted from mines with a capacity of more 

Mine Coalbasin tonsper than 1.5 million tons per year. Open pit 

SY) mines with an annual capacity of more than 

Underground: 10 million tons per year produced 44% of | 

Raspadskaya SOC Kuznetsk --- 16 the country’s open pit mined coal. During 

AG Stakhanov Donets 49 the 1986-90 period, plans called forcommis- = 
50th Anniversary of Karaganda _ _ 4.0 gioning 120 million tons of open pit capaci- 

the October Revola- | ) ty, with new open pit capacity accounting 

Tentekskaya No, 8 - - pons’ 777 ae for 58% of this amount and renovation and 

teUSSR nets----- § *"'__ reequipping of existing open pits accounting 
Dolzhanskya Kapi- ----do_--. 380 forthe remaining 42%. 

Open pit: ve : | The Ekibastuz subbituminous coal basin 

~ Bogatyr’__--.----  Ekibastuz___ 52.0 was one of the major areas for expanding 

_ Borodinskiy-——---—  Batinsk. 215 coal production during the 1986-90 period, — 
- -  Severnyy --------  Ekibastuz___ 22.0 although the ash content of Ekibastuz coal 

ee | MBoct Siberia _ at times exceeded 50%. Ekibastuz was the | 

ostochnyy — —---—- ibastuz — — — © third largest coal-producing basin in the 
Neryungrinskiy __._  Yakutsk____ 13.0 : | 

__Neryungrinskiy ---- OE country and produced over 25% of the 
Source: Ugol’ (Coal) (Moscow). No. 9, Sept. 1987. country’ Ss open pit production. In 1987 , Eki- . 

. ~ op bastuz fulfilled its plan, producing more : 

During the period from 1980 to 1986, 11.4 87.5 million tons of coal. In 1987, the 
labor productivity in coal mining decreased third stage of the Vostochnyy open pit at 

considerably, with a 9.1% decrease in un- Ekibastuz was co igsioned The hie d | 

derground mining and a 4.6% decrease in dj m Vost, hnvy ; +t | 

open pit mining.®*° During the same period, tage would increase Vostochnyy 8 capacity 
. was edb y 7.5 million tons per year to 22.5 million 

coal production from open pits increased’ by tons per year. In 1987, Vostochnyy produced 
19.6% while production from underground 13 th y to Pl > * f the Ekib ' 

| mines decreased by 3.3%. Based on these 5. call ad fos ans in ih Bo ety’ | 
figures, it was apparent that there was an 798?) f Li or c ite o. Ing t te Ee to 

increase in the labor force in coal mining. 7D milli , "ton easing } oP igo the re nove. 
Apparently to reverse this trend, the Minis- |. lon tons per year. enova 

ter of the Coal Industry declared that tion of the Severnyy open pit would be 
planned automation of coal mines would continued, increasing its capacity from 22 to 

| reduce the work force by 23% by 1990. between 26 and 30 million tons per year. 
Conditions in coal mines were becoming Further development of the Vostochnyy 

more fiat ith te inrnrng eth of Oe yeaa development a 
mines. More than @ of the mines was , 

deeper than 700 meters and 27 mines ex- to proceed of the Maykubenskiy deposit 
ceeded 1,000 meters. More than 80% of with a design capacity of 20 million tons per 

mines was classified as dangerous in terms year. , 

of methane, 72% of the working seams was The Donbas was one of the countrys 

considered dangerous in terms of dust ex- oldest coal-producing regions. Thirty-two 
plosions, and 31% of the mines exprienced percent of the mines in the jonbas nae 

sudden rock bursts and gas blowouts.*? n in operation more than 45 years, an 

Plans for the 1986-90 period called for 17% was operating before the revolution. 

increasing the amount of washed coal to 190 et ~ decade of declan production in 

million tons per year by , in comparison e nbas, the country’s largest coal- 

with 176 million tons per year in 1985. producing basin, production increased in 

Production of this amount of washed coal 1986 and again in 1987. The Donbas was one 

requires more than twits the amount a of sity country’s primary | Sources of high- 

raw . To accomp , it was plann qu coal, including coking and an- 

to increase capacity at existing washeries thracite. Production was hampered by out-
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moded technology unsuitable for conditions quality of the coal was low, with a moisture 
in the Donbas, which has thinner seams at content of up to 40% and a calorific value of 

Sn te Dobar excel Weep fo ula Ken Aching mines in the Donbas exc | meters, plans for utilizing Kansk-Ac ligni 
- with some mines more than 1,000 meters called for constructing a series of large-scale | 

deep. CO 7 powerplants of 6,400-megawatt capacity | 

| an the Kuzbas, which produced about 20% each inked ‘ rong distance orectric | mans: | 
of the country’s coal and was a major Mussion Ss. tlowever, it appeared tha 
producer of high-quality coal and coking owing to technological and environmental 
coal, the underground mines, which pro- Problems, the number of these powerplants 

duced almost two-thirds of the basin’s out- Would be reduced to two or three. | 
put, were being depleted and were in need Pipelines were being considered 2 a | 

of Eran Etrs mors underway to ate of geeporing Kanak actioas expand open pit mining in the Kuzbas Hl, Dub the C ) 

trough, Yh renovation of eiting open (rnemion ove lone sane in cold its and development o n pits, 7 : neds 
produce a total Of G4 vnitlion tons per year ed, and construction of a pipeline system 
by 1990. would require a large expenditure of re- 

The Kansk-Achinsk lignite basin in Si- S0UCeS. Some progress, however, was occur- 

beria covers approximately | 60,000 square rk ae apeding technosogy. fn tee 
ilometers containing own coal de- mer ae eedin ; 

posits, the largest of which are the Be- aa pipe to Far: ie naar tne 

rezovskoye, Uryupskoye, Barandatskoye, 1) osihirsk powerplant, The slurry would 
Altayskoye, Itatskoye, and Achinskoye in be produced in a lant near the city of 
the western part and the Borodinskoye and Belo : P S g y A? 
Abanskoye in the eastern part. As of Janu- ovo Using Italy's namprogetti S.p./.s y rn Pp -, Reocarb process. The pipeline was being. 
ary 1986, reserves suitable for open pit regarded as a prototype for coal transport 
81.400 ned 12,000 ee fons wan over long distances. Also, plans were under 

? milion tons in Categories 4 -+ b+ ¢ way for developing technology for obtaining 
called explored reserves. __ high calorific hard fuel, synthetic liquid 
. Very ambitious plans existed for develop- fuel, and gaseous fuel from Kansk-Achinsk 
ing the Kansk-Achinsk lignite basin. These lignite | 
called for production of coal to increase by The " plan for the 1986-90 period for . 

over 500% by the year 2005 to 260 million Kangk-Achinsk called for commissioning an 
tons per year. To achieve this would require a, nerimental installation at the Bere- 
completing development of the Berezovskiy Jovskiy No. 1 open pit to produce briquets, 
No. 1 open pit with a capacity of 55 million and construction of an installation to pro- 
tons per year, renovating the Nazarov open duce liquid fuel was under way. Also, at the 
pit to produce 14 million tons per year and Krasnoyarsk powerplant, it was plan- 
developing the following open pits: Borodin ned to construct an installation to produce 
No. 2 with a capacity of 40 million tons per semicoke from Kansk-Achinsk lignite. How- 
year, Uryup with a capacity of 53 million ever, construction of these installations was 
tons per year, Itatskiy No. 1 with a capacity far behind schedule, with projections for the 
of 60 million tons per year, and Itatskiy No. year 2010 showing a very small output from 
2 with a capacity of 50 million tons per year. these technologies.‘ Difficulty at arriving 

The first priority was commissioning the at a solution for utilizing Kansk-Achinsk 
first stage of the Berezovskiy No. 1 open pit lignite was delaying development at Kansk- 
in 1988 with a capacity of 27 million tons Achinsk. 
per year. Also, during the 1986-90 period, it Natural Gas.—Soviet natural gas produc- 
was planned to commence development of tion increased by 6%, continuing the rapid 
the Borodin No. 2 open pit. increase in production that had made the 

Development at the Kansk-Achinsk Basin U.S.S.R. the world’s largest producer of 
was hindered by the lack of laborers and natural gas and made natural gas the coun- 
consumers in the region and the difficulty try’s leading energy fuel for consumption. 
of long-distance transport of the lignite. The Production at the country’s main natural
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gas production association in West Siberia, 1987, a pipeline was laid to transport asso- 
the Urengoigazdobycha production associa- ciated gas produced from Sakhalin Island to 
tion, which administered the Urengoi and the mainland. 

Yamburg Fields, reached record-high levels: In the area of gas conservation, additional 
in excess of 35.3 billion cubic feet per day. gas-processing facilities were required. In 
Still, questions were raised in the Soviet West Siberia, the country’s major oil- 
press concerning whether the U.S.S.R. was producing region, 30% of associated gas was 
pursuing a wasteful policy of expenditure of still being flared. At yearend, in West Si- 
natural gas resources, especially in compar- _beria, the Krasnoleninskaya and Noyabr’sk 
ison with Western countries. Plans for gas-processing plants were commissioned, 
1988 called for natural gas production to and similar plants were under construction. 
increase again by about 6% to 27 trillion The Soviets stopped publishing annual 
cubic feet. — : natural gas export and import data in their 

At the massive Urengoi deposit, which foreign trade annual yearbook in 1977. In 
was developed in the early part of the 1986, the Soviets again began publishing 
1980’s, natural gas production exceeded the this data in the national economic statis- 

plan. The major part of the natural. gas tical yearbook Narodnoye Khozyaystvo | 
production increase planned for the 1986-90 §S.S.S.R. and also proceeded to publish this 
period was to come from development of the information in more detail in their 1987 
Yamburg deposit, north of Urengoi, where foreign trade statistical yearbook Vnesh- 
production capacity was planned to increase naya Torgovlya S.S.S.R. It was reported 
from about 1.8 trillion cubic feet per year in that in 1986 the U.S.S.R. exported 2.8 tril- 
1987 to 7.8 trillion cubic feet per year in lion cubic feet of natural gas, which was an 
1990. a increase from the 1985 amount of 2.4 tril- 
‘Although natural gas production was lion cubic feet. In 1987, Soviet natural gas : 

planned to expand primarily by increasing exports increased to almost 8 trillion cubic 
capacity at the Yamburg Field, there would feet. Reported natural gas exports to both 
also be increasing production at the Kara- East and West Europe increased slightly in OS 
chaganak Field in Kazakhstan, the Sovet- 1987. a | | 
abad Field in Turkmenistan, and the Astra- Turkey began receiving Soviet natural 
khan gas-chemical complex north of the gas in the summer and was expected to 
Caspian Sea. - increase its imports from 2.4 billion cubic 

It appeared that production increased at feet per year to between 177 billion and 212 
the Sovetabad Field as Turkmenistan re- billion cubic feet per year once new pipe- 

| ported exceeding its natural gas production lines were in operation. Soviet plans to 
plan by 78 billion cubic feet of natural gas; rapidly expand gas exports to Western Eu- 
Sovetabad was one of major sources for rope appeared to have been hampered by 

: increased natural gas production in Turk- Norway’s 1986 pact to supply natural gas to 
menistan. Kazakhstan, where the Karacha- Belgium, France, the Federal Republic of 

ganak Field is located, reported an 8% Germany, and the Netherlands. Reports, 
increase in natural gas production. At the however, were appearing in the Western 
Astrakhan gas-chemical complex, work was_ press that the Soviets were planning to 
delayed in bringing the first stage up to extend their gas pipeline in Finland to 
production capacity for processing 106 bil- Western Europe, creating a base for further 
lion cubic feet per year of sour gas; the first penetration of West European markets. Al- 
stage was commissioned in 1986. so, gas exports to Eastern Europe would 

Following development of the Yamburg increase when the Progress pipeline from 
deposit, future areas for developing natural the Yamburg deposit to Uzhgorod, schedul- 
gas production were planned to shift fur- ed for commissioning in 1988, was on- - 
ther north with the development of fields in stream. At yearend, the Soviets signed a 
the Yamal Peninsula. Areas for future de- protocol with Afghanistan for further devel- 
velopment also included offshore fields in oping the Afghan natural gas industry. 
the North Sea, Barents Sea, Kara Sea, and Nuclear Power.—In pursuance of its nu- 
Sea of Okhotsk. Although exploration in the clear power program, in December 1987, the 
Barents, North, and Kara Seas was being U.S.S.R. commissioned the Khmelnitskiy 
conducted, there were no near-term produc- nuclear powerplant in the Ukraine. It was 
tion prospects from these regions. However, _ built in conjunction with other CMEA mem- 
in the Sea of Okhotsk near Sakhalin Island, ber countries. The first power block with a 
near-term production was planned. Also, in capacity of 1 gigawatt was connected to the
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power grid, and construction of blocks 2. and nuclear powerplant near the Black Sea, and 
3 was under way. Expansion of capacity also that public protests were responsible for 
occurred at the Balakovo, Zaporozh’ye, and delaying development of nuclear power- | 
Ignalina nuclear powerplants. In December, plants in other parts of the country. Also, | 
the No. 3 reactor at Chernobyl’ was restart- the Soviet Union announced that it would 
ed. The No. 1 and No. 2 reactors had been cease construction of graphite-core reactors 
restarted in 1986, while the badly damaged similar to the one at Chernobyl’. Neverthe- 
No. 4 reactor was entombed. Sitings for _ less, officials still stressed that there would 
nuclear powerplants aroused opposition in be an expansion in nuclear power until the 
the U.S.S.R. The Soviets announced that end of the century, but the rate of this | 
owing to public pressure, plans had been expansion appeared to be under debate with | 
abandoned for completion of the Krasnodar _ the curtailment of a number of projects. 

- Table 10.—U.S.S.R.: Estimated primary energy balance in 1987 | : 

| (Million metric tons of standard coal equivalent) | | 

| Production Exports Imports OTe on 

. Coal (lignite, anthracite, bituminous, coke) _________-_- 460 — 38 11 433 
Electric? (hydropower and nuclear power) __________—_-~ . 13 6 . __ 67 
Fuelwood.________________________--__---- 2A __ Le 24 
Natural and associated gas __ ___.________------~-~-~- 840 97 Ct 2 745 
Oil, crude and petroleum products. ________-_-_--~--~- 893 280 23 636 
Oilshale__..._--___________ ee —10- __ _ 10 
Peat___-_----------~----~~~--+----+-------__ 4 = = 

Total _____-----+---------------------- 2,304 421 36 —§ 1,919 

. 1Standard coal equivalent calculated at 7,000 kilocalories per kilogram. Figures in table calculated based on conversion 
 , factors for energy.and fuels derived from the Soviet annual statistical yearbook series Narodnoye Khozyaystvo S.8.S.R. 

2Flectricity exports and imports calculated on the basis of energy generated from all sources. — 

Oil Shale.—Oil shale in the U.S.S.R. was like substances, rubber modifiers, plugging 
produced from three deposits, the Estonian substances, and others. Plans for the 1986- 
and Leningrad in the Baltic Basin and the 90 period called for an over 15% increase in 
Kashpirskoye in the Volga Basin. Annual output from oil shale processing. a 
production was 30 million tons per year, Oil shale production peaked in 1980 at 36 
equivalent to about 10 million tons of stand- million tons, falling to about 30 million tons , 
ard fuel calculated at 17,000 kilocalories by 1986. Part of the decrease in oil shale 

per kilogram. The Baltic Basin deposits ac- production was attributed to the fact that | 
counted for 98% of national-output. The the electric powerplants using oil shale 
country still needed to establish a unified began working at under their peak load as 
reliable set of criteria for establishing the nuclear powerplants began supplying the 
commercial viability of oil shale deposits.5¢ power grid. This in turn led to a reduction 
Over 200 oil shale deposits were identified in oil shale mining, and in 1987, the 11 oil 
in the U.S.S.R., but oil shale reserves in the shale mines and 4 open pits were working at 
U.S.S.R. were poorly studied. Of total re- only 80% capacity.®’ — 
serves of 1,062,000 million tons, only 6,200 Peat.—Despite the fact that production of 
million tons of reserves were in the cate- peat for fuel increased in 1986 and was 
gories of explored reserves A+B+C1. planned to increase in 1987, the plan for the 

In the U.S.S.R., the main oil shale con- 1986-90 period called for significantly re- 
sumer was the electric power generating ducing the use of peat as a fuel at electric 
sector, consuming over 80% of production powerplants and significantly increasing 
as unprocessed fuel at electric powerplants the preparation of agricultural peat. Actual 
with the oil shale processing sector consum- reported 1987 production of peat for fuel use 
ing the remaining amount. Of the approx- fell significantly, which was more in keep- 
imately 50 products produced from oil shale ing with the 5-year plan’s goal. | 
processing, the main products produced Peat reserves in the U.S.S.R. are estimat- 
were shale tar which provided a base for the ed at about 200,000 million tons, of which 
production of high-quality fuel oil, ilumi- the majority of reserves are in West Siberia, 
nating gas, oil for impregnating timber, with large reserves also in the North West 
naphtha, benzene, coke for carbon elec- and Central Economic Regions, the Byelo- 
trodes, tanning agents, adhesives, lacquer- russian S.S.R., and the Baltic area. Peat 
like coating materials, mastics, bitumen- deposits with an area of less than 100
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hectares were considered small and uneco- country’s output in 1990 in comparison with 
nomic to exploit unless there were particu- 63% in 1985. The 1987 plan called for West 
larly favourable transport conditions. Siberia to produce 3 billion barrels. Increas- 

The U.S.S.R. produced about 5 million ed production in West Siberia would not 
tons per year of peat briquets. Design capac- only augment total oil production, but 
ities for individual peat briquet plants were would compensate for decreases in other 
between 30,000 and 240,000 tons per year. areas of the country including the Komi | : 

a Peat briquet production primarily occurred A.S.S.R., the North Caucusus, Volga region, 
in the Byelorussian Republic which pro- andUrals. | 
duced about one-half of the country’s peat Nevertheless, in West Siberia, it was now 
briquets. oO - necessary to develop smaller fields. dis- 
Petroleum.—The U.S.S.R. produced a persed over a wide area, increasing the 

record-high amount of petroleum and gas expense of oil production. In 1986, it requir- 
condensate, exceeding the peak production eda 31% increase in investment to produce 
level achieved in 1983. This was also the a 3% increase in production, and for 1987, ee 
second straight year of recorded petroleum plans called for an 18% increase in invest- | 
increases, following 2 years of declining ment for a 2% increase in production. | 
production. According to the Minister of the Although increases in investment were not — 
Oil Industry, the industry’s success was always reflected in increased production in 
attributable in part to restructuring. Inef- the year that they were made, the magni- 
ficient production units were abolished. tude of the increase in investment in com- 
Reportedly, 70,000 workers in the oil-pro- parison with the increase in production was 
ducing industry were laid off and 856,000 _ still evident. | . 
workers, equaling 90% of the industry’s Other areas where oil production in- 
remaining workers, were given pay raises.** creases were planned included the Tengiz | 
Labor productivity in the oil-producing sec- Oilfield with large reserves in the pre- 
tor increased in the first half of 1987 after Caspian depression where production was 
having steadily decreased in the previous 6 planned to reach to about 51 million barrels 
years. _ per year by 1990. In Tengiz, which is in a 

' The Minister of the Oil Industry reported desert, climatic conditions are harsh, and 
that the country had almost 128,000 active the sour crude from the deposit has a 
oil wells in January 1987 with the number _ particularly corrosive quality, which called 
of wells planned to increase to 174,000 by for specialized equipment, much of which | 
the end of 1990. During the 1986-90 period, was being imported from the West. High 
plans called for beginning production at 222 reservoir temperature and pressure result- 
new oilfields, 94 of which would be in West ed in blow outs, with one fire at a well at 
Siberia. In 1988, production was planned to Tengiz having lasted more than a year. 
increase slightly with plans calling for pro- Under a new law permitting foreign firms 
duction to start at 38 new fields and for to engage in business ventures in the | 
more than 15,000 wells to be drilled. U.S.S.R. in partnership with Soviet firms, 

, Up to 40% of refinery output consisted of the United States Occidental Petroleum 
mazout, which was used primarily as boiler along with Italy’s Montedison S.p.A. and 
fuel. Plans for the oil industry for the period Enichem, and Japan’s Marubeni Corp., 
1986 to 2000 called for more effective utili- declared their intent to engage in a joint 
zation of oil by increasing refinery capacity venture to construct and operate a petro- 
for the production of motor fuels, lubricat- chemical plant to process raw material 
ing oil, paraffins, and feedstock for the from the Tengiz deposit. 
petrochemical and microbiological indus- In the Azerbaidzhan Republic, where the 
tries. The program to increase production of majority of the country’s offshore oil pro- 
these refinery products was coupled with duction occurred from wells in the Caspian 
programs for increased oil conservation and Sea, the 1987 plan for oil production, re- 
for substituting the use of mazout with coal, portedly, was exceeded. The plan called for 
natural gas, and oil shale. oil production to increase from 96 million 

The major area for oil production in- barrels in 1986 to 101 million barrels in 
creases would remain West Siberia. By 1987. By 1990, oil production was planned to 
1990, plans called for oil production in West increase to 107 million barrels. 
Siberia to increase to 3.2 billion barrels in In the summer, it was announced that the 
comparison with 2.7 billion barrels in 1985 Soviet Union began oil production in the 
with West Siberia producing 69% of the Barents Sea. The field lies in a portion of
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the Barents Sea claimed by the U.S.S.R., for and equipment for Iranian oil and gas 

which there was no dispute with Norway exploration in the Caspian Sea. Also, in the 
over ownership. However, the start of pro- Middle East, the U.S.S.R. signed an agree- 
duction, in part, confirmed assumptions ment with Yemen (Aden) to develop some of 
concerning oil resources in the Barents Sea, theiroilfields, 8 © | 
and made more urgent the resolution of the = ———————_ ne 

| long standing dispute between Norway and pub ned lication gig, based on ‘a ‘review ‘of sources 
_ the Soviet Union concerning: the line of “Foreign mineral specialist, Division of International 

demarkation in the Barents Sea. w3Cauneil for Mutual Economic Assistance (CMEA) was 
In the Komi A.S.S.R. in the European founded in Jan. 1949. The founding members were Bul- 

North where production levels were stag- Fee Pliers ined ene, Foland, Romania, and the 
nant, increased production was reported in part in meetings in 1961. The > German Democratic Repub- 

1987. Also in October, first output was mm 1978.” on tained bermanent 
reported from the Khar’yaginskoye deposit Sbserver status in 1965, Other countries now f participating 

| in Arkhangel’skaya Oblast’, which was sub- Sr osunbiaue Nea ene ome Aden Laos, 
bordinate to the Komi Field administrative- ‘Sotsialisticheskaya industriya (Socialist Industry) 
ly. By 1990, output from Khar’yaginskoye (Moscow). May 88, P 2 (Economic Gazett ‘ 7 ; ya gaze nomic Gazette) (Moscow). 

was projected to be 15 million barrels per Ng, Feb. ee P. 2 July 4.1987. 1 - 

year. In the Komi A.S.S.R., 10 oil deposits _*Promyshlennoye stroitel'stvo (industrial Construction) 
were being exploited with the largest being (Moscow). June 1987, pp. 2-4. | 

the Usinskoye, Vozeyskoye, and Tebyksoye, tion “of Mineral Resources) (Moscow). No. 7, July 1987, 
) and plans called for developing three addi- pil. 

tional fields in the European North in Now Wee fhakhter Goviet Miner) (Moscow). No. 11, 
Arkhangel’skaya Oblast’. Occidental Petro- *Gornyy zhurnal, izvestiya uchebnykh zavedeniy Mini- 

leum was considering participating in a §2SR' (fine Journal’ Reports of the Educational 
joint-venture oilfield development proj- Institutes of the U.SS.R. Ministry of Higher and Second- 
ect that would involve development at ie. Specialized Education) (Moscow). No. 10, Oct. 1987, pp. 
Khar’ yaginskoye. | | juegtnye metally (Nonferrous Metals) (Moscow). No. 7, 

In 1977, the Soviets stopped publishing “"12 “"’No 10, oct. 1987, p. 89. 
crude oil and petroleum products trade data “Ekonomicheskaya gazeta (Economic Gazette) (Mos- | 

in their annual foreign trade yearbook. But OR Gocayy anor val hiniag Journal) (Moscow). No. 11 
in 1986, the Soviets began publishing this Noy. 1987, pp. 51-54. 
data in their national economic statistical Isher sharnel, ining Journal) (Moscow). No. 1 
yearbook Narodnoye Khozyaystvo S.8.S.R. Jan. 1988, pp. $10. + work cited in footnote 12 : 
and also proceeded to publish this informa- 1Gornyy zhurnal (Mining Journal) (Moscow). No. 3, 
tion in more detail in their 1987 foreign Mar. 1987, p. 1. a 
trade statistical yearbook Vneshnaya Tor- 20g Steel) Oe ee Ou, 1986, pp. 17-27 

| govlya S.S.S.R. Soviet exports of crude oil *Ekonomicheskaya gaceta (Economic Gazette) (Mos- 
increased to over 1 trillion barrels in com- °°%, NO. “une so" p. ) 
parison with 956 billion barrels in 1986 Junei98i yp 860) ne nn Mancow) Nov, 
while exports of petroleum products in- Moniahsticheskays, ingustriya (Socialist Industry) 
creased to 59.153 million tons in comparison 2 Metal Bulletin (London), June 20, 1988, p. 13. 

with 56.798 million tons in 1986. The ork cited in footnote 24. a: 
U.S.S.R. also imported some oil and refinery Oo mialisticheskaye ee oe oe, = ide 
products, mainly from the Middle East for 5.7. Nov. 17, 1987, p. 1. 
reexport. The U.S.S.R. decreased imports of Pravda Ukrainy (Ukrainian Pravda) (Kiev). Jan. 29, 
crude petroleum slightly to 103 million 1988, p.3. _. 
barrels in comparison with 107 million bar- 1 27™* Yok Gastern Dawn) (Thilisi). Feb. 4, 1988, 
rels in 1986 and slightly increased imports Br Jan. 22, 1988, p. 4. 
of petroleum products to 2.16 million tons in Apr ae metally (Nonferrous Metals) (Moscow). No. 4, 
1987 in comparison with 2.025 million tons _“*Kompleksnoye ispol’zovaniye mineral’nogo syr’ya 

in 1986. Iraq was the Soviet Union’s major OL TTT NS ee seao eres in Ore) (Alma-Ata), 
supplier followed by Libya and Algeria. 34Ekonomicheskaya gazeta (Economic Gazette) (Mos- 

Iran and the Soviet Union concluded an pages 17-22 of work cited in footnote 1A 
agreement whereby the Soviet Union would sass 57-60 of work cited in footnote 14. 

process crude oil from Iran. In addition, the BB ee , 
USSR. agreed to provide technical advice bad) Jan 1100p 2 han Ashkher
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a “7Razvedka i okhrana nedr loration and Conserva- 
$9. Dec. 23, 1986, p. 2. tion of Mineral Resources) (Moceow) No. 2, Feb. 1987, 
“Izvestiya Akademii Nauk SSSR, seriya pp. 40-44. 

ekonomicheskaya (Reports of the U.S.S.R. Academy of Gornyy zhurnal (Mining Journal) (Moscow). No. 1, Jan. 
Sciences, Economic Series) (Moscow). No. 3, 5-6, May-June 1987, pp. 20-25. 
1986, pp. 35-46. oe FO - *8Turkmenskaya iskra (Turkmenistan Spark) (Ashkha- 

“1Pages 54-57 of work cited in footnote 14. bad). May 8, 1988. 
42Ekonomicheskoye sotrudnichestvo stran-chlenov SEV “°Work cited in footnote 43. 

(Economic Cooperation of the Member Countries of the 5°Ugol’ (Coal) (Moscow). No. 11, Nov. 1987, p. 16. 
Council for Mutual Economic Assistance (CMEA) (Mos- 51Bezopasnost’ truda v promyshlennosti (Safety of Labor 
cow). No. 4, Apr. 1987, pp. 38-44. in Industry) (Moscow). No. 8, Aug. 1987, p. 3. 
_ Zhurnal vsesoyuznogo khimicheskogo obshchestva im. ‘gotsialisticheskaya industriya (Socialist Industry) 
D.I. Mendeleyeva (Journal of the D.I. Mendeleev All- (Moscow). Dec. 26, 1987, p. 2. 
Union: Chemical Society) (Moscow). No. 2, Mar.-Apr. 1987, 531Jgol’ (Coal) (Moscow). No. 11, Nov. 1987, pp. 25-27. 
pp. 124-1381. - | 54_______ No. 9, Sept. 1987, pp. 17-20. 
“Work cited in footnote 15. 55Pravda (Moscow). Nov. 17, 1987, p. 2. 

_ 48Gornyy zhurnal (Mining Journal) (Moscow). No. 7, 56Goryuchiye slantsy (Oil Shale) (Tallin). No. 44, 1987. 
J et »pp. 5-27. 57Pages 321-327 of work cited in footnote 56. 

vetskaya Estoniya (Soviet Estonia) (Tallin). Apr. 28, 58Neftyanoye khozyaystvo (Petroleum Economics) 
1987. (Moscow). No. 11, Nov. 1987 , p. 4.





The Mi t t e Mineral Industry of the | 
Unit {murat nited Arab Emirates 

| By Michael D. Fenton?! , 

The United Arab Emirates (UAE), a fed- An almost complete dependence on hy- | 
eration of seven small principalities, Abu  drocarbon resources continued to subject 

. Dhabi, Dubai, Sharjah, Ajman, Umm al-_ the country to external economic influences 
Qaiwain, Ras al-Khaimah, and Fujairah, beyond its control. Oil revenues fell by more 
was one of the world’s wealthiest countries. than 40% in 1986, which caused a decline in 
It was the most prosperous of the Persian the gross domestic product by perhaps as 
Gulf’s oil-producing states with a per capita much as 21%, but the return to oil price 
income of about $17,000 and with oil reve- stability since mid-1986, and through 1987, 

nues providing about 85% of Government caused a recovery of oil revenues by at least | 
receipts. Proven crude oil reserves in the 30%. During this sharp recession, the Gov- 
UAE exceeded 33 billion barrels. Natural ernment apparently sought to compensate 
gas reserves may be as much as 111 trillion for the loss of revenue by increasing oil 
cubic. feet, which was the third largest production while disregarding the produc- 
reserve of gas in the world after those of . tion quotas imposed by the Organization of 
Iran and Saudi Arabia. The main centers of Petroleum Exporting Countries (OPEC). 
industrialization were Abu Dhabi and Du- The UAE’s need for revenue coincided with 
bai, which contained most of the hydrocar- the buying surge of late 1987 that was 
bon deposits. The remaining emirates de- generated by anxiety over rising war- 
pended on Federal assistance and aid from related tension in the Persian Gulf and 
Abu Dhabi for their economic development. precautionary stock rebuilding. 

PRODUCTION AND TRADE 

Abu Dhabi contained more than 90% of tion fell 2.2% during the first half of 1987. 
the known hydrocarbon deposits and was However, OPEC production exceeded its 
the largest producer in the UAE. Thestate- combined quota of 16.6 million bbl/d by 
owned Abu Dhabi National Oil Co. (AD- almost 4 million bbl/d in September be- 
NOC) was developing its oilfields through cause of alleged overproduction by several 
equity-sharing arrangements with several OPEC members, including the UAE.? 
major international oil companies. Lique- As in 1986, the UAE apparently did not 
fied natural gas was produced from its adhere to the OPEC oil production quota.* 
offshore fields at Das Island, while gasfrom Output by Abu Dhabi alone was about 1.2 
onshore fields was gathered at Ruwais. million bbl/d in January, compared with 
Members of OPEC cut 1987 oil production the total UAE quota of 902,000 bbl/d. In 

to adhere to quotas they adopted in an deference to OPEC’s call for restraint to 
effort to raise and stabilize world oil prices firm softening prices, Dubai and Sharjah 
and to secure OPEC’s share of the oil kept output at capacity, together producing 
market. OPEC production fell 8.3% to 16.7 about 400,000 bbl/d, which was maintained 
million barrels per day (bbl/d) during the throughout the year. Abu Dhabi claimed to 
first half of 1987 compared with the same have been honoring its commitment to pro- 
period in 1986. As a result, world oil produc- duce no more than 682,000 bbl/d.* Never- 
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theless, OPEC-induced production restraint their contracts because of expected expan- 

kept the average output of the UAE during sion of Indonesian productive capacity in 

the first half of 1987 at 1.25 million bbl/d, 1988. : 

compared with the quota of 902,000 bbl/d.° The Dubai Aluminium Co. Ltd. (Dubal) | 

Apparently, despite frequent official deni- produced a record high 154,832 tons of 

als, strong demand and firm prices prompt- finished aluminum, more than 20,000 tons 

ed a sharp production rise at midyear, and above rated capacity. In sales, extrusion 

that lasted throughout most of the second _ billet was its largest single product at 86,063 

half. Abu Dhabi increased output to 1.4 tons. Dubal expected that billet forming 
million bbl/d to take the UAE total to 1.8 capacity would increase to 125,000 tons per 
million bbl/d. Output rose during the year by late-1988. In addition, sales of 
fourth quarter and may briefly have foundry alloys, 99.7% ingot, and high-purity 
reached 2 million bbl/d in early Septem- ingot were 31,038 tons, 16,835 tons, and 
ber.* Production then declined to 1.6 million 18,827 tons, respectively. Sales totaling 
bbl/d by yearend when Abu Dhabi agreed to 155,026 were made to 22 countries, and the | 
reduce its production. The reasons for the largest buyer was Japan, which took 46%, 
decline were the avoidance of the dangerous 170,802 tons, of production. The United 
Persian Gulf loading terminals by Japan, States, Taiwan, and the Republic of Korea 
the UAE’s biggest customer, and an end to took 29,283 tons, 11,318 tons, and 10,833 
the surge in orders during the third quar- tons, respectively, while the UAE kept 9,062 
ter. Export earnings from oil for Abu Dhabi tons. First-time buyers were Finland, In- 
and Dubai were about $6 billion and $2 donesia, and Sri Lanka. The desalination 
billion, respectively, in 1987. | plant supplied an average 24.14 million 

_ The UAE was Japan’s largest source of oil gallons per day to Dubai, more than one- 
after Saudi Arabia and Indonesia, despite a quarter of the daily demand. | 
decline in volume and value of exports Production at Ruwais Fertilizer Indus- 
during the year. The value of oil exports tries Co. Ltd. (Fertil) was a record high 
declined by 22% below 1986 levels during 378,300 tons of ammonia and 529,600 tons of 
the first 9 months of 1987 to $3.8 billion. urea. Local demand was met, and the num- 
Also, some Japanese liquefied petroleum ber of international customers was increas- 
gas (LPG) buyers declined to take their full ed. China, the biggest buyer, took 265,000 

LPG entitlement, some failed to renew con- tons. | : 
tracts, and others were expected to cancel . | 

Table 1.—United Arab Emirates: Production of mineral commodities' 

Emirate? and commodity* 1983 1984 1985 1986” ' 1987 

ABU DHABI 
Cement, hydraulic 

- ._. thousand metric tons_— 800 800 800 - 800 4700 
Gas, natural: . 

Gross _______ million cubic feet__ 338,000 385,600 405,880 ©391,000 390,000 
Marketed _______._____do____ NA 355,000 ©373,000 359,900 360,000 

Natural gas liquids 
thousand 42-gallon barrels__ ™35,900 34,100 33,300 £34,000 34,000 

Nitrogen, N content of ammonia 
thousand metric tons _- 226 282 291 303 

Petroleum: 
rude : . 

thousand 42-gallong barrels___— 284,000 256,047 287,700 848,555 386,280 
Refinery products: 

Liquefied petroleum gas 
do. ___ 1,500 1,700 2,300 £2,300 2,300 

Gasoline __________do____ 7,700 8,500 8,700 ©8.700 8,700 
Kerosene ________~_do____ ©5300 9,000 10,400 ©10,400 10,400 
Distillate fuel oi] _____do____ 713,000 715,400 15,000 £15,000 15,000 
Residual fuel oil_ __ _ ___do_ ___ ™700 14,700 11,300 £11,300 ~ 11,300 
Naphtha __________do____ ™1,900 ™4,200 5,400 ©5400 5,400 

Total_____._____do___- ™30,400 753,500 58,100 ©53,100 53,100 
Sulfur: 

Byproduct from petroleum refining . 
metric tons__ 15,000 15,000 41,460 1,460 1,460 

Byproduct from natural gas _do____ __ 35,000 104,000 90,000 90,000 

See footnotes at end of table. | |
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| Table 1.—United Arab Emirates: Production of mineral commodities' —Continued 

_ Emirate? and commodity 1983 1984 1985 1986  =——s«a 987° 

“DUBAI a | | | 
Aluminum, primary ingot . 

metric tons__ 151,170 _ 155,888. —s-158,186 154,838 4154,832 
Cement, hydraulic 

thousand metric tons_ _ 350 800 800 800 | 4500 
Gas, natural:* . . 

Gross _______ million cubic feet__ - 150,000 107,000 #185,500 200,300 200,300 
Marketed ___________-do____ 120,000 43,400 475,220 481,220 81,200 

Natural gas liquids: , 
Propane 

thousand 42-gallon barrels_ _ 10,000 10,000 4,000 °4,300 4,300 
Butane______________do____ 8,000 8,000 2,500 2,700 2,700 
Natural gasoline ______.____do____ 9,000 9,000 2,555 . 2,800 2,800 

Petroleum, crude__________do____ 121,830 116,400 128,200 127,400 #137,810 

. FUJAIRAH | 
Cement, hydraulic | 

thousand metric tons__ : 520 - 550 550 500 | 4380 

Cement, hydraulic __ ___._____do____ 1,200 1,200 1,200 360 #890 
Gas, natural: Marketed . 

million cubic feet_ _ Le NA 4,590 ©4,600 4,600 
Lime*__.____ thousand metric tons__ 45 45 45 45 45 Do, 
Natural gas liquids 

"thousand 42-gallon barrels__ __ 2,120 3,640 . 4,680 4,700 | 
SHARJAH 

Cement, hydraulic® | | | 
| thousand metric tons__ 685 700 700 330 4280 

Gas, natural: 
Gross® _____ million cubic feet__ 40,000 . 152,000 =~. 219,000 219,000 -- 219,000 
Marketed ____________do____ 13,800 18,798 23,700 23,700 428,725 | 

Petroleum, crude ar condensate ae - 
: thousan:: 42-gallon barrels. _ 13,800 18,798 23,400 23,700 423,725 

Estimated. Preliminary. ‘Revised. NANot available. | - | | 
1T able includes data available through July 22, 1988. 
2In addition to the emirates listed, Ajman and Umm al-Qaiwain report no mineral production but presumably produce 

small quantities of crude construction materials. 
3In addition to the commodities listed, crude construction materials such as common clays, sand and gravel, and stone 

presumably are produced, but output is not recorded quantitatively, and general information is inadequate to make 
reliable estimates of output levels. oo 

*Reported figure. . . 

| | | COMMODITY REVIEW | 

| METALS wire Corp. of the United States agreed to 
. . . buy 120,000 tons per year, and Austria 

_Aluminum.—Planning — continued by Metal Co. would purchase 25,000 tons per 
Umm al-Qaiwain Aluminium Co. (Umalco) year. 

to establish the 240,000-ton-per-year alumi- Although a guaranteed source of an esti- 
num smelter in Umm al-Qaiwain. Design mated required 130 million cubic feet per 
and preliminary costings were nearingcom- day of gas required for power generation 
pletion by the technology consultant for the was not secured, the most likely source 
project, Aluminum Co. of America. The would be Sharjah’s Sajaa Field, which had 
industrial complex was to include a 595- surplus capacity, or the offshore Mubarak 
megawatt power station and a 25-million- Field. The Mubarak Field, which was not 
gallon-per-day desalination plant. Surplus producing gas commercially, would require 
electricity and water would be sold to the a heavy investment in cleaning and com- 
local authorities. pression facilities. The offshore Bukha Field 
Aluminum sales contracts were establish- owned by Oman was another possible 

ed for a period of 12 years after the start of source of gas. 

production, which was scheduled for year- Copper.—After a decade of intensive ex- 
end 1989. The China National Metal and ploration, drilling in 1986 and 1987 for 
Minerals Import and Export Corp. and the copper in rock units that were correlative 
Everbright Aluminium Co. of China agreed with copper-bearing units in nearby Oman 
to take 78,000 tons per year each, while a appeared to have established that the cop- 
joint venture between the Japanese compa- per potential of the country was low. 
ny Furukawa Mining Co. Ltd. and South-
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INDUSTRIAL MINERALS kets. a 
oo - , | One year after commissioning in May 

Cement.—The duty charged by Oman on 1986, the Sharjah Liquefaction Co.’s LPG 
from 20% to 50% to the detriment of UAE Plant at Al-Hamriyah was producing 7,000 pr oducers who were trying to maintain P>!/ d of propane, 5,000 bbi/d of butane, and | 

| . - Ls } », more than 4,000 bbl/d of condensate from 
sales ma shrinking market. The UAE's 400 million cubic feet of wet gas per day. 
eight cement producers had an annual ca- The plant was designed to produce 13,000 

i 6 milli > woes Patina wae only 28 to 8 onlioe aan, bbl/d of LPG and 4,600 bbi/d of condensate 
less than 40% of capacity. Local demand {70m 440 million cubic feet ofgas. | 

was about 16 million tons, and sales to TWO gas discoveries were made in the 
Oman were 10,000 tons per month accord- onshore Bab ane ee aes orerore Cn fen | 
ing to a quota system. a _ sions operated by Abu abl - IOr - | 

Fertilizer Materials.—Construction of a Onshore Oil Operations (Adco). Gas was 
$71 million, 165,000-ton-per-year phosphoric found in tne Habshan 3 and. Thamama 
acid plant was to begin in late 1987 at Jebel Zones of the Bab Field, and-the Arab A, C, 
Ali, Dubai, by Emirates Narmada Indus- and D reservoirs of the Bu Hasa Field. 
tries, a joint venture of India’s Gujarat Estimated reserves were 3.3 trillion cubic 
Narmada Valley Fertilisers Co. and the feetofnaturalgas. — rns 
Cayman Islands-based investment company Petroleum.—Exploration and Develop- 
Mozak International. Rock phosphate for ment.—Australia’s BHP Petroleum Ltd. 
the plant was expected to be supplied by was to start a seismic survey offshore Fu- 
Jordan, Morocco, or Togo. Since agriculture jairah in mid-February, and was planning 

| contributed only 2% to the gross national to spud an exploratory well in late 1988 in a 
product, and since the UAE was giving concession offshore from Oman, which bor- 
priority to livestock breeding and fishing, gers Fujairah. | | 

there were no immediate plans to weve _ International Petroleum Corp. of Canada 
any downstream fertilizer capacity at ebe obtained an onshore concession agreement 
Ali. The total phosphoric acid output was to to. explore for oil in northern Ras al- _ 

be sold to diammonium phosphate manufac- Khaimah. The acreage is adjacent to two 

fertilizer. The UAE ha a significant logis. Producing areas, the Margham Field and 
tical advantage, and significant savings © wajaa tied, wich were producing a 
were expected by India by avoiding the combined 70,000 bbi/d. ; oe 
freighting of bulky phosphate rock to India. _ The first exploratory well drilled in 
A new desalination plant would use energy Sharjah in 4 years was planned by Amoco 
from the associated sulfuric acid plant, and Sharjah Oil Co. to be drilled in August, 
byproduct gypsum may be available for onshore, south of the South Juweiza well 

sale. The plant was to be built to use the that was drilled in 1983. 
Norsk Hydro hemidihydrate process for the The new offshore Satah Oilfield in Abu 
production of phosphoric acid. Dhabi, scheduled for commissioning in 
Strontium.—A high-quality celestite de- March with an initial production capacity 

posit near the 119-million-ton gypsum de- of 12,000 bbl/d, was to have nine dual oil- 
posit at Al Ain was investigated by producing wells, two gas-injector wells, one 
TerraHunt Geoscience Ltd. of the United gas-producing well, and nine dumpflood- 
Kingdom and was found to be suitable for injector wells. Umm Addalkh Development 
marketing and use in the manufacture of Co. (UDECO), a joint-venture operating 
color television tubes. A viable mining oper- company owned by ADNOC and the Japa- 
ation was indicated by a prefeasibility nese Oil Development Co., planned to raise 
study. the initial production capacity of 12,000 to 

MINERAL FUELS with UDEOO's other ofishore ficld, Uren 
Natural Gas.—Gulf Oil Ras al-Khaimah, Addalkh, would then average about 28,000 

the operator of Saleh Field, sold its 50.46% to 30,000 bbl/d. Abu Dhabi Oil Co. an- 
share in this offshore concession, and a new nounced plans at yearend to start produc- 
company, Ras al-Khaimah Offshore Petrole- tion from the Umm al-Anbar offshore oil- 
um, was established to operate the field. Six field at a rate of 10,000 bbl/d. Reserves were 
wells were producing about 74,000 cubic feet about 40 million barrels. 
of gas per day and about 6,000 bbl/d of Production.—Changing economic condi- 
condensate for sale on international mar- tions required continuing reductions in op-
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erations of Adco that began in 1985. Adco 30,000-ton-per-year lubricants plant at Je- 
agreed to cut its 1987 budget by more than bel Ali, Dubai, at a rate of 20,000 tons per 7 

| 87% compared with 1986 estimated actual _ year. | | 
spending. The 15 rigs working in early 1986 Petrochemicals.—Construction began in 

were reduced to 11 by yearend 1986, to 6 by . the United Kingdom on a $1.6 million, skid- 

mid-1987, and 4-during the latter half of the mounted cryogenic purge-gas recovery | 

year. - plant for Fertil that would enhance ammo- 

Production capacity of 440,000 bbl/d at nia production at its Abu Dhabi complex. 

the Bu Hasa Oilfield was expected to rise Fertil, which makes and exports liquid , 

to 500,000 bbl/d when a program was com- anhydrous ammonia and urea for fertiliz- 

pleted to improve the oil-gathering system. ers, borrowed $13 million for the construc- 

Associated gases at Bu Hasa were processed tion of a urea storage plant and hydrogen | 
on-site to extract natural gas liquids, which extraction unit. | , 
were then pumped to Ruwais. oo | 
Production resumed at Abu Dhabi’s Abu _ Physical scientist, Division of International Minerals. 

al-Bukhoush Oilfield at 30,000 bbl/d, one- aad Gas Journal. Sept a ba, 1987, p. 27. 
half of capacity, after being damaged by “Work cited in footnote 3. 
war planes in November 1986. | - gifiddle Rast ooo Digest, Dec. 18, 1987, p. 77. 

British Petroleum Arabian started its 9828 =
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The Mi try of t e Mineral Industry of the 
Unit nited Kingdom 

By Richard H. Singleton! | | 

Production of primary steel increased in 1977, was virtually completed by yearend 
significantly to a 9-year high as a result of 1987. Privatization of the natural gas pro- 
capacity enlargement and engineering im- duction industry occurred in 1986. Privati- 
provements in smelting, casting, and rolling zation of both the coal and the electrical 
systems. State-owned British Steel Corp. power industries appeared imminent. The 
(BSC), by far the largest producer, became future well-being of the coal industry ap- 
one of the most profitable steel producers in peared to be in jeopardy because of a threat 
Europe, and the Government revealed at of cheap coal imports. Meanwhile, the coal 
yearend its intention to legislate privatiza- industry was attempting to place long-term 
tion of BSC during 1988. steam coal contracts with the electrical 

Construction of a promising gold mine power industry. Also, coal production costs 
began in Northern Ireland. Gold explora- were being decreased by significant im- ~ 
tion in Scotland gave preliminary indica- provements in productivity through auto- 
tions of economic viability. Tin mining re- mation and equipment engineering im- - 
mained in descendancy as attempts were provements as well as increased use of 
made to decrease costs in order to remain longwall mining and closures of antiquated 
competitive in the world market. The capac- and inefficient mines. 
ity and efficiency of secondary lead smelt- Rapid depletion of the Frigg Field in the 
ing were each increased, mainly by new North Sea, the United Kingdom’s largest 
plant construction. Tin smelting capacity, source of domestic natural gas, sparked 
based mainly on imported raw materials, controversy between industrial advocates of 
increased. increased domestic production and certain 

The domestic construction boom boosted groups that were promoting increased im- 
sales of cement and related mineral con- ports, primarily from Norway. Develop- 
struction materials. The cement industry ment of new North Sea gas and oil fields 
abandoned its pricing and marketing sys- began after an 18-month moratorium 
tem after more than 50 years of mutual caused by low crude oil prices, and to a 
controls. The largest cement producer be- lesser degree, low natural gas prices. North 
gan rationalizing its production and mar- Sea petroleum exploration was more active 
keting facilities to improve its competitive than in 1986. 
position. British firms continued to acquire It may be estimated that the minerals 
U.S. cement and aggregates industries. industry accounted for approximately 7% of 
Fluorspar mining increased in capacity in the British gross domestic product (GDP). 
response to increased steel production. Pro- An approximate breakdown by value of the 
duction and import of gypsum were stimu- $35 billion? minerals industry was fuels, 
lated by increased wallboard demand. The 70%; metals, 20%; and industrial minerals, 
last known reserve of rock salt was opened 10%. Crude oil accounted for nearly 50% of 
for mining in response to increased demand, the value of mineral fuel production, and 
mainly for road deicing. the balance was about equally divided be- 

Privatization of the British energy indus- tween the coal and natural gas industries. 
tries continued. Denationalization of the Steel accounted for about 90% of the value 
crude oil production industry, which began of the metals industry, which was depend- 
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ent on imports for most of its raw materi- industrial minerals was accounted for by 
_ al. Mining, valued at about $30 million, was _ the aggregates, cement, and clay industries. 

_; a minor part of the metals industry. Of this, The United Kingdom continued to pros- 
more than one-half was tin concentrate, per. Growth in real GDP approached 4%, 
followed by iron ore and zinc concentrate. the inflation rate was near 4%, and unem- 
The future of tin mining in the United ployment continued to decrease. The major 
Kingdom remained in jeopardy because of problem remained the trade deficit, which : 
its high cost relative to tin mining in most was caused mainly by high consumer spend- 
other countries. About 75% of the value of _ ing. 

| PRODUCTION AND TRADE | 

: Production of secondary cadmium metal in 1986, while crude production decreased _ 
and strontium mineral concentrate increas- somewhat. Imports of natural gas from 

: ed significantly. Exports of crude oil and its Norway decreased. 7 
refinery products decreased after peaking 

Table 1.—United Kingdom: Production of mineral commodities? | 
| (Metric tons unless otherwise specified) . 
Leer hier 

| Commodity 1988 «1984. 1985 1986 = 1987¢ 
TEE a _— eV 

Aluminum: 
Alumina from imported bauxite _______ thousand tons__ - 98 105 110 110 110 

etal: 

Primary ——____~-------------~----__--_ 252,525 287,874 275,873 +=. 275,876 294,382 Secondary_____.-~-_-----_---.__---_--_ _ 128,258 143,949 127,595 116,406 716,744 
Cadmium: Metal including secondary — ————_———-_-_____ 340 390 370 379 467 

pper: an 
Gre and concentrate, Cucontent__....____________ 652 660 596 602 800 

Metal, refined: 
Primary ——-_~_-------------------_---- 67,545. 69,458 +~=—-«63,851 «68,368 ~=— 54,028 Secondary. _______._--------_---------- 76,821 67,376 «61,575 ~=—««68,206 «= 768.264 

Total _-____-__---_----------------- 144,866 186,884 125,426 +=:125,574  7122,287 
Iron and steel: OS . 

Iron ore: 
_ Gross weight _______________. thousand tons__ 384 379 274 289 2269 Iron content .__.__________________do.___ 81 82 60 61 60 

Metal: | 
Pig iron _________________________do____ 9,477 9,487 10,881 9,686 711,895 
Ferroalloys, blast-furnace: . 

Ferromanganese ____§_.___._________do____ 83 75 77 100 100 Steel, crude _______-----__-_--_-_--do.___ 14986 15,121.«=s«15,722 14,725 = 17,164 Rolled products ______-_-_-___-__---do.____ 12,442 12,684 12818 11,594 13.061 
Mine output, Pbcontent______.__________ 3,797 2,481 3,994 3,600 73,600 
Metal: 

Smelter: 
Bullion from imported concentrate_________._ 40,740 36,071 35,994 37,798 -—-84,877 Secondary (refined)®_____...._.._._..____ 185,288 191,252 179,064 172,587 2200,657 EN NOE N00 TOU, 697 

Total ~_-_-_.____------___---_-_- 226,028 227,823 215,058 210,885 285,084 SEE tO N08 810,000 680,034 — lle 
Refined: 

Primary*_________.--._-___-___-:-_-_ 186,908 147,122 148,188 156,098 217,498 Secondary® _________________________ 185,288 191,252 179,064 172,587 200,657 OE hoe 200,657 
Total ~=--~~~------->-----~----- 322,196 888,374 327,197 328,680 888,150 

esium metal, secondary including alloys® ___________ 1,700 1,000 900 1,000 1,000 Nickel wera refined____-_-___-__________----__ 23,200 22,300 »=—17,800 30,900 229,500 Silver metal — —————_—____~__ thousand troy ounces_ _ 85 82 55 57 55 

Mine output, Sn content_________________ 4,025 5,216 5,204 4,276 4,000 
etal: 

Primary ________.________________ 6,497 7,105 7,548 9,227 12,000 Zin Secondary (refined) _...._._________________ 6,870 6,743 7,265 5,676 4,600 
Cc. 

Ore and concentrate, Zn content____________ > 8,906 7,478 5,344 5,605 6,500 Metal, smelter____-__--____--__________-_____ 87,651 85,604. ©='74,278 += 85,902 781,400 
See footnotes at end of table.
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Table 1.—United Kingdom: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) oo 

ND 

. Commodity / 1983 1984 1985 1986” 1987° 
cn SSS SPT SS SS SS SSS 

INDUSTRIAL MINERALS 

Barite______________.________~ ~ thousand tons__— 36 63 107 - BT 290 
Bromine ___________~ ~~~ ~~~ 25,800 28,500 29,850 26,000 26,000 

Cement, hydraulic __________.__. ~~ thousand tons_~— 18,396 13,481 13,339 13,413 14,000 ave: 
Fire clay ~~ - dO Le 689 157 831 940 900 
Fuller’s earth®________._________~--~--do___~ 192 202 216 202 210 
Kaolin (china clay) — _____...----~~-----do___~ 2 486 r2,810 T2870 2,918 8,000 

‘Ball clay and pottery clay ____.__._____-_--do___-~ 598 629 587 611 700 
Other including clay shale _...___.___..._-_-do____, 22,385 17,817  . 18,909 17,565 18,000 

Diatomite® _____._...__-____.-_-------------2 300 200 200 300 340 
Feldspar (china stone) — .._________--_------~~----- 5,300 5,900 5,900 7,300 6,000 . 
Fluorspar, all grades® _____________~- thousand tons_~— 131 137 167 133 130 
Gypeum and anhydrite_______._____.._-----do___~- 2,967 3,138 3,189 3,416 8,500 
Lime: Quicklime and hydrated lime® ________----do__~~ 2,500 2,500 2,500 2,600 2,800 
Nitrogen: N content of ammonia. — — —___——--.-~-do___~ 1,720 1,836 1,767 1,388 21,415 

Potash, K20 equivalent Wd 308 324 343 «408 2435 
t: ; 
Rock. 2 doe 1,316 1,569 2,030 2,040 2,000 
From brine____ __.-_____-----.{~~—-----do___~_ 1,394 1,423 1,552 1,510 1,500 
In brine, sold or used as such ___________-_~~-do____ 3,601 4,134 3,563 3,305 3,300 

Sand and gravel: . 
Common sand and gravel ___.____._____.--do___~ 107,096 105,990 107,727 112,043 110,754 
Industrial sand ___________.____-.---.--do.___ 4,025 4,329 4,178 4,108 4,200 

Sodium compounds: Sodium carbonate® ____——-—-—-do___~ ‘1,800 1,000 - 1,000 1,000 1,000 

Stone: . | | 
Crushed: 

Calcite. _-§ _________________.----.-do___~_ 10 q 6 10 10 
Chalk ~.__.~________~ oe -_do.___ =: 12,480 12,022 12,023 12,511 13,000 
Chert and flint __ _..__________.---_~-do____ 174 17 22 14 15 
Dolomite _____________--_.~.-_--~--do___~_ 14,983 14,228 14,953 15,851 16,000 
Igneous rock ________.-------------do___~ ~ 36,873 36,825 38,437 40,769 40,000 
Limestone_______~_________..--__--do____ 79,002 79,239 80,621 110,173 110,000 
Sandstone including ganister ________-_-~—do____ 14,736 15,116 13,177 14,058 14,000 
Slate, including fill _..__..___...---_--do__~~ 463 121 124 F ©2900 200 

Total _._______________ 158,671 157,575 159,363 193,586 193,225 
Dimension: 

Igneous _._________~-_-_~------~-do___~ 41 55 | 67 F100 100 
Limestone. ____§_._______.—_-.------do___~— 274 225 req75 127 125 
Sandstone_________.________—--~~-do___-— 101 117 130 ' 120 125 
Slate... -._-_____-__.--~-------do___- 31 36 34 °35 35 

Strontium minerals ___—__..___.-_~~-------~-~~--- 12,100 16,100 23,000 14,700. 22,500 

Sulfur, byproduct: 
Of metallurgy __.____..___._.--~-—-~ thousand tons__ 69 71 69. 70 364 
Of spent oxides _____._____.__--------~-do___- 3 1 _- _— _- 
Of petroleum refinery eee do 55 75 80 105 110 

Total____________-_---_----~---~--do___~ 127 147 149 175 174 
Talc, soapstone, pyrophyllite __________----_--do___~ 16 19 20 12 12 
Titania’. _-§_-_-§ > 5 do 195 206 219 230 225 

MINERAL FUELS AND RELATED MATERIALS 

Coal: 
Anthracite ___§_-§__________________._~-do___~_ 2,016 1,217 2,142 1,985 2,000 
Bituminous including slurries, fines, ete _.._...._.do____ 117,238 49,965 91,905 109,564 105,000 
Lignite _..._________---__--_-_----~-do___- 1 2 5 7 7 

Cok Total. __._-.___________________--_--do____ 119,255 51,184 94,052 111,556 107,007 
e: 
Metallurgical ~e-- ee de 7,192 5,866 7,838 7,795 8,000 
Breeze, all types. _______.__---------~--do___~_ 1,182 988 1,285 *1,300 1,300 

Fuel briquets, all grades __ __ _ ____ _.___-----~-do___- 1,784 1,067 1,763 1,008 1,000 
Gas, natural: 

Marketable® _______________ _~ billion cubic feet. _ 1,367 1,361 1,517 1,594 1,590 
Marketed® ___________________-__-_~-do____ 1,279 1,268 1,408 1,474 1,470 

Natural gas liquids?°_______ _ thousand 42-gallon barrels_ _ 47,300 55,000 59,200  °67,000 — 67,000 
eum: 

Crudet!?_____________-_~ million 42-gallon barrels_ _ 809 885 894 884 861 

Refinery products: 
Naphtha__________~ thousand 42-gallon barrels__ 32,300 29,100 26,200 24,100 718,300 
Gasoline__________________-_____-do.___ 179,800 189,900 190,100 199,500 210,800 
Jet fuel _.___________--_-_____~--do____ 37,000 41,900 41,200 45,500 247,600 

See footnotes at end of table.
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| Table 1.—United Kingdom: Production of mineral commodities —Continued 
(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986” 1987¢ 

MINERALFUELS AND RELATED MATERIALS —Continued | | - 
Petroleum —Continued | 

Refinery products —Continued 

Kerosene _________ thousand 42-gallon barrela.__ 13,900 16200 18100 16,800 717,800 
Distillate fuel oil_.____........__.__---do____ 154,400 158,200 159,300 164,500 7164,500 
Residual fuel oil _______.._._..._._.__---do___- 86,800 83,700 82,500 80,100 = 280,100 | 
Lubricants ___-_~_____._~____________do____ 6,600 7,900 8,400 © 6,500 7,000 
Bitumen_—_~_~-~__~___~______________do____ 11,100 11,100 11,000 11,700 12,000 
Other ________~__2___ do 24,600 26,700 23,800 22,700 . 24,000 
Refinery fuel and losses ___.__._____._____do___. 53,600 58,400 49,700 . -49,200 50,000 

Total ________________________do____ 599,600 618,100 610,300 620,600 632,100 

1Includes data available through July 8, 1988. 
. 2Reported figure. - . 

Includes a small quantity of primar lead from domestic concentrate. . 
“Produced entirely from imported bullion and includes the lead content of alloys. : 
*Salable product. —_ 
Eroportions of grades not available; probably about two-thirds acid grade. _ 

®Methane excluding gas flared or reinjected. _ a 
®*Marketable methane excluding that used for drilling, production, and pumping operations. 
10Tncludes ethane, propane, butane, and other condensates. - . 
11&xcludes gases and condensates. 

Table 2.—United Kingdom: Exports of mineral commodities! . 

. (Metric tons unless otherwise specified) Oo , 

. Destinations, 1986 

Commodi 1985 1986 “tnteqg #4... .. 2 
mmodity United . Other (principal) 

METALS 

Alkali and alkaline-earth metals: 
Alkali metals ______________- () 14 .- Sweden 13. 
Alkaline-earth metals __________ 1 ?) -- All to West Germany. 

Aluminum: 
Ore and concentrate __________ 1,413 576 _. Sweden 337; Republic of Korea 66; 

- Saudi Arabia 55. 
Oxides and hydroxides ___.______ 45,124 46,732 974 Sweden 5,208; Norway 4,559; Portu- 

gal 4,101. 
Ash and residue containing aluminum 1,702 1,301 __ West Germany 885; France 81; 

United Arab Emirates 80. 
Metal including alloys: 

Scrap ~~ __~___________ 90,805 89,885 273 West Germany 36,800; Italy 16,435; 
France 8,987. 

Unwrought_ ___..§$_-_______ 129,123 116,751 852 West Germany 54,905; Belgium- 
Luxembourg 13,073; Netherlands 

Semimanufactures _________ 115,767 134,739 11,657 West German 24,087; Ireland 18,840; 
France 13,506. 

Antimony: Metal including alloys, all 
forms ________.~_____ 27 98 1 Italy 59; Yugoslavia 17; Sweden 6. 

Arsenic: Oxides and acids_ __________ 3,934 3,216 1,353 New Zealand 926; Finland 303. 
Beryllium: 

ides and hydroxides _________ 10 4 ~- West Germany 2; United Arab Emir- 
ates 1. 

Metal including alloys, all forms ___ 1 (?) (4) Mainly to Saudi Arabia. 
Bismuth: Metal including alloys, all 

forms __-________ 72 73 _-~- West Germany 23; Italy 23; Israel 7. 
Cadmium: Metal including alloys, all 

forms ____________________ 94 85 11 West Germany 42; Israel 13. 
Cesium and rubidium: Metal including 
alloys, all forms ______________ (4) -- 

Chromium: 
Ore and concentrate______.____ 172 406 _-. West Germany 333; Norway 47; 

France 23. 
Oxides and hydroxides _________ 17,473 17,188 2,324 France 3,763; Australia 1,352. 
Metal including alloys, all forms ___ 4,071 3,829 1,789 West Germany 389; Japan 385. 

See footnotes at end of table.
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: Table 2.—United Kingdom: Exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

BO . Destinations, 1986 , 
so. -Commodi: DO 1985 a 

v Sete | | Other (principal) 

METALS —Continued | 

Cobalt: oS eS 
Oxides and hydroxides _____ ~~ _ 429 603 35  Belgium-Luxembourg 221; Nether- 

. : Co a lands 121; France 60. 
-:.Metal including alloys, all forms ——_ - 154 11 63 Netherlands 130; West Germany 118; 

Columbium and tantalum:. . 7 . 
~ . Ore and concentrate __—___._.___ 1 14 _— West Germany 9; Spain 5. 

* Metal including alloys, all forms: - - 
_...Columbium (niobium) ~~ ____~ 9 6 (7) Libya 3; Canada 1; Switzerland 1. 

Tantalum______________~~ 20 10 3 WestGermany4;Italy2. — 
Copper: | | 

Ore and concentrate —.—___..-- — 3,412 6,374 7) — Finland 3,140; Sweden 3,139; France 

Matte and speiss including cement Oo 
: copper _______________-~ 20 | (%) ~:~. ~~ All to Spain. 

: Oxides and hydroxides _____....~ 407 464 20 Singapore 134; Netherlands 77; Fin- 
and 57. 

Sulfate __________..--____ 2,092 1,487 __ Nigeria 760; Cuba 118; Finland 104. 
Ash and residue containing copper _ — 7,106 2,893 _— Spain 1,320; India 895; Belgium- 

, Luxembourg 311. 
Metal including alloys: re 

Scrap _.._.-__--~.-----~ 109,109 125,323 41 West Germany 48,119; Italy 30,730; 
. Belgium-Luxembourg 25,066. 

Unwrought_ __ ~~ __.___-_~ 31,551 29,906 94 Italy 7,956; West Germany 7,799; 
Sweden 3,704. 

Semimanufactures —_——___ ~~ 119,784 114,649 3,405 Switzerland 17,177; Ireland 11,089; 
. West Germany 8,266. 

Germanium: Metal including alloys, all Z my 
forms __. ~~. ______------- 4 5 (7)  WestGermany 4. — 

Gold: . , 
Waste and sweepings ro _ | 

value, thousands_ _ $19,816 $5,336 $466 Switzerland $3,082; West Germany 
soem ene $1,001; Belgium-Luxembourg $575. 
Metal including alloys, unwrought 

_ ,, and partly wrought ——.——do____ $13,503 $120,373 $51 Hong Kong $9,526; Ireland $3,041; _ 
unspecified $93,422. 

Hafnium: Metal including alloys, all 
forms ___________.~~__-___ (?) (*) (7) Mainly to Sweden. 

Iron and steel: . 
Iron ore and concentrate: 

Excluding roasted pyrite_ __—__— 5,710 1,008 _. West Germany 380; Guinea 236; 
oo, ——- Netherlands 152. 

Pyrite, roasted_________--- 25 -- 
Metal: : 

- Serap _____~— thousand tons_ — 4536 3,837 (7) Spain 1,805; East Germany 213; India 

Pig iron, cast iron, related mate- 
rials. § 2 2 5 ee 82,544 64,897 360 Belgium-Luxembourg 17,564; West 

Germany 12,843; France 11,272. 
Ferroalloys; . 

Ferrochromium ———_———__— 2,421 525 5 West Germany 164; France 79; 
oO - oo Netherlands 49. 

Ferromanganese_—__ —__ _ — 17,556 12,750 _— Belgium-Luxembourg 10,573; West 
. Germany 1,461; France 442. 

: ' Ferromolybdenum_~_ — — — — — 4274 5,172 117 Netherlands 1,587; West Germany 
1,148; Belgium-Luxembourg 501. 

Ferronickel _ _ —...—.._~ 28 11 10 ~=—« France 1. 
'' Ferrosilicomanganese _ — _ — 127 147 _— Ireland 101; Belgium-Luxembourg 24; 

. : West Germany 20. 
. Ferrosilicon_ _———— ~~ ~~ 2,016 1,073 237 Belgium-Luxem urg 192; France 

Silicon metal ____—____- 1,572 3,223 19 Norway 2,053; Ireland 313; Guinea 

Unspecified... — 12,251 12,984 330 West Germany 1,705; France 685; 
oe unspecified 5,463. 

Steel, primary forms 
thousand tons__— 944 1,313 168 West Germany 237; Greece 209; Italy 

See footnotes at end of table.
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| Table 2.—United Kingdom: Exports of mineral commodities: —Continued 
" (Metric tons unless otherwise specified) 7 

| | oe Destinations, 1986 : 
Commodity 1985 1986 ~ . - 

a . United = Other (principal) 

METALS—Continued | oe Oe 
Iron and steel —Continued a . 

Metal —Continued | 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections thousand tons__ 1,731 1,831 299 West Germany 170; Hong Kong 85. . 
_ Universals, plates, sheets 

. do. ___ 1,310 1388 88 West Germany 177; India 86. “ 
Hoop and strip ___—do____ 148 136 8 Fran ce 16; West Germany 14; Ireland 

- Rails and accessories mS | " 
. do____ 146 126 3 France 24; Canada 13; Singapore 12. 

Wire __________do____ 116 109 19 Turkey 8; France7. - 
Tubes, pipes, fittings | 

do. ___ 567 461 | 21 Sweden 43; Netherlands 42; West _. 

Castings and forgi h | Germany 37. | ) and lforgings, roug! , , 
4 do ___ 48 41 q France 7; Sweden 7. 

Ore and concentrate___§_§_______ 3,728 - 3,191 __ France 1,633; Italy 1,470; Portugal 24. 
Oxides _____-_- ~~ 6,611 6,940 3 Ireland 2,371; West Germany 1,308; 

France 731. 
'_ Ash and residue containing lead_ _ — — 4,539 2,590 _. West Germany 2,017; Belgium-Lux- 

oo embourg 233; East Germany 191. 
Metal including alloys: . —— . 

Scrap 222 80,800 14,781 _. West Germany 5,763; Ireland 4,642; 
: . a - Netherlands 1,893. 

- Unwrought......-.._____ = 128,178 119,700 1,130 West Germany 50,989; France 17,154; 
Belgium-Luxembourg 16,991. 

Semimanufactures ______—__ 5,776 6,971 889 Netherlands 702; West Germany 582; 
— Sweden 432. 

Magnesium: Metal including alloys: 
p—--- 523 440 oe Htaly 167; West Germany 152; Nether- 

| -- Unwrought _-. 1,041 838 290 Canada 120; France 92. : 
Semimanufactures_______.____ 780 641 50 Ireland 134; Iran 79. 

Manganese: 
Ore and concentrate, metallurgical- . a 
grade______~ 2 3,855 235 -- Nigeria 95; Ireland 54; Jamaica 38. 

Oxides _-_ ~~~ 1,754 1,083 ' 1 ~~ Nigeria 648; Ireland 79; Norway 70. 
Metal including alloys, all forms ___ | 487 25 Spain 83 Italy 50; Belgium-Luxem- 

urg 32. 
Mercury ____.__— 76-pound flasks_ _ 2,001 551 29 Switzerland 145; Belgium-Luxem- 

Molybdenum: 
and concentrate... ____.— 4,403 2,893 —_ Netherlands 1,871; Spain 897; Japan 

Oxides and hydroxides ___~_~ _—_— 1,595 | 1,109 (4) Austria 464; Japan 358; Netherlands 

Metal including alloys: i | 
Scrap _________.______- 16 12 3 West Germany 5; Norway 2. 
Unwrought. ~~. __ = 219 465 4 Netherlands 292; Belgium-Luxem- 

; bourg 48; West Germany 42. 
Nickel Semimanufactures ________— 166 150 30 Netherlands 31; France 23. 

ickel: 
Ore and concentrate___________ 40 —_ 
Matte and speiss __..-_________ 322 683 —. Sweden 361; Canada 189; Belgium- 

Luxembourg 66. 
Oxides and hydroxides _________ 130 79 -— Netherlands 24; West Germany 19; 

Belgium-Luxembourg 12. 
Ash and residue containing nickel __ 7,597 9,563 _- Canada 8,676; Japan 197; Norway 

Metal including alloys: | 
Scrap _________________ 5,409. 4,628 - 496 Sweden 1,997; Canada 702. 
Unwrought. ___§__§________ 10,585 17,450 200  #Belgium-Luxembourg 4,054; Japan 

3,893; West Germany 2,619. 
Semimanufactures _________ 10,251 9,556 -%725 Ja 1,996; West Germany 1,713; 

France 1,480. 
Platinum-group metals: 

Waste and sweepings 
value, thousands__ $4,539 $1,319 $77 West Germany $669; Belgium- 

SCY aml $342; Switzerland 

Metals including alloys, unwrought 
and partly wrought 

thousand troy ounces_ _ 1,768 2,058 771 Switzerland 257; Netherlands 129. 
Rare-earth metals including alloys, all 

forms _____~___~~~___-_____ 57 41 4 West Germany 15; Ireland 15. 

See footnotes at end of table.



THE MINERAL INDUSTRY OF THE UNITED KINGDOM 927 

| Table 2.—United Kingdom: Exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodit: . 1985 1986 "Wnt ..... me | United Other (principal) 

METALS —Continued . 

Rhenium: Metal including alloys, all 
forms —_____=1-__._~--~~_.- A 1 1 

Selenium, elemental_____..._____ 146 120 4 Spain 26; West Germany 16; Italy 12. 
Silicon, high-purity ___._~ ~~. -_ , 26 14 _— West Germany 11; Japan 3. 

ver: 
Ore and concentrate* | 

| value, thousands___ $66 . $5 $5 
Waste and sweepings —_ do. ___ $24,840 $12,208 $48 France $4,383; West Germany $3,696; . 

Republic of South Africa $1,474. 
Metal including alloys, unwrought 

and partly wrought 
thousand troy ounces... _ 18,101 64,527 3,151 Switzerland 21,638; China 17,426; 

West Germany 11,767. 
Tellurium and arsenic, elemental _ — —_ — _ 54 202 9 Finland 106; Netherlands 44; West 

Tin: Germany 15. . 

Ore and concentrate __________-_~- 2,640 5,085 1 Netherlands 4,974; France 54; West 
Germany 25. 

Oxides _______~-~__-____-- 549 631 . 214 Spain 156; Netherlands 92. 
Ash and residue containing tin — — — — 662 297. _- West Germany 249; Netherlands 33; 

Belgium-Luxembourg 10. 
Metal including alloys: 

Scrap _..____-~~---- ~~~ 456 689 _— West Germany 192; Netherlands 146; 
Ireland 75. 

Unwrought_ _—_~___..____--_ 8,894 16,610. 103 Netherlands 6,939; U.S.S.R. 4,952; 
- West Germany 1,641. 

Semimanufactures ___ ~~ _ 711 863 8 Netherlands 225; Ireland 114; West 
Germany 90. 

Ore and concentrate_____...._— 1,125 __ 
Oxides __ ~~ ___~--___-.~-- 17,313 23,696 5,647 Chile 1,679; Netherlands 1,620. 
Metal including alloys; = — 

Scrap ____.___- + - 1,351 1,065 552. | West Germany 228; Canada 88. : 
Unwrought________..~-- 196 | 191 1 West Germany 59; France 42; Italy 

Semimanufactures ___ ~~~ 966 840 71 West Germany 208; France 120. 
Tungsten: 

Ore and concentrate ____....____~- 184 155 __ Japan a 6! Switzerland 54; Nether- 
an . 

Oxides and hydroxides ________— 109 5 — All to Austria. 
Ash and residue containing tungsten _ 114 21 -- Do. 
Metal including alloys: - 

~ Scrap _ ~~ 353 248 33 West Germany 103; Belgium-Lux- 
embourg 56. 

Unwrought____.~_~___~--_-_ 264 104. 1 West Germany 42; Austria 16; France 

Semimanufactures ___———— ~~ 218 143 14 Italy 30; Netherlands 23. 
Uranium and thorium: Metal in- 

cluding alloys, all forms: 
Uranium______~~____~----~-- _- 1 (??) Mainly to Iran. 
Thorium _____~~~____~~-____ 3 19 18 NA. 

Vanadium: 
Oxides and hydroxides _.—_----- 80 28 _- France 19; India 3; Switzerland 1. 
Metal including alloys: 

Scrap ___.__-.-~------- 8 3 _— West Germany 1; Norway 1. 
Unwrought__________-_-~- 1. 2 1 West Germany 1. . 
Semimanufactures ___._____ 3 10 _- West Germany 3; Ireland 2; Nether- 

lands 2. 
Zinc: 

Ore and concentrate _____.____-— 109 5,224 _- France 5,017; Australia 92; West Ger- 
many 44, 

Oxides __ _-__~~_______-~_-- 10,961 5,663 92 Ireland 1,075; West Germany 798; 
France 564. 

Blue powder. __________ ~~. 2,807 1,986 753 Singapore 291; Saudi Arabia 162. 
Matte____.._____________- 116 70 _— West Germany 42; France 19; Ireland 

Ash and residue containing zinc _ _ _ _ 4,836 6,390 _— Sweden 4,230; West Germany 531; 
Taiwan 400. 

Metal including alloys: 
Scrap _______-__ ~~~ 17,846 17,287 — West Germany 7,497; France 1,798; 

Netherlands 1,508. 
Unwrought__________.---~ 16,612 22,127 1,377 France 5,416; Belgium-Luxembourg 

4,253; Greece 2,258. 
Semimanufactures ______._- 5,093 5,229 69 France 1,821; Nigeria 454; Ireland 

See footnotes at end of table.
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Table 2.—United Kingdom: Exports of mineral commodities: —Continued | 

| (Metric tons unless otherwise specified) . . 
I 

Destinations, 1986 

Commodit; : 1985 1986 ~tnteqd 4¥£40. nT en United Other (principal) 
a 

METALS —Continued . 

Zirconium: - , 

Ore and concentrate _________~~_ 491 315 87  Belgium-Luxembourg 69; Portugal . 
40; Netherlands 39. ~ 

Metal including alloys: 
Scrap ___—_~-~~----_-_- 117 50 10 France 25; North Korea 6. 
Unwrought_ ~~ ~____-_-- 36 52 3 Belgium-Luxembourg 12; Canada 12; 

Sweden 9. 
Oth Semimanufactures ________— 26 ‘21 1 Bangladesh 3; Ireland 3; Sweden 3. 

er: 
Ores and concentrates____._ _ ____ | 2 (?) @ . . 
Oxides andhydroxides ________~ 1,093 878 274 West Germany 217; Japan 130. 
Ashes and residues_ ______—-~-- 15,014 14,930. 1,150 . Belgium-Luxembourg 10,694; Sweden 

Base metals including alloys, all forms 7 16° 8 Belgium-Luxembourg 3; France 3. 

INDUSTRIAL MINERALS - 

Abrasives, n.e3.: : . 
Natural: Corundum, emery, pumice, 

etc ______~— value, thousands_ — _ $2,558 $1,832 $127 Netherlands $374; West Germany 

Corundum __.—~_____—-_-~- 6,290 7,535 1,000 West Germany 2,356; Australia 1,352. 
Silicon carbide. ______—-~--~ 531 625 14. West Germany 368; Belgium: Luxem- 

bourg 80; Republic of South Africa 

Dust and powder of precious and semi- - 
precious stones including diamond . 

value, thousands_ — $4,491 $4,043 $600 India $1,002; Japan $293. 

Grinding and polishing wheels and . 
stones _________~__-__—-__ 3,901 4,057 459 France 570; West Germany 566. 

Asbestos, crude __.______-~---~-~- 307 430 __ Spain 105; Republic of Korea 99; 
. Yugoslavia 61. 

Barite and witherite_____._____--~ 17,106 6,722 5 West Germany 1,732; Ireland 879; 
. Norway 762. . 

Boron materials: 
Crude natural borates. ____——-~- 198 1,598 _- Venezuela 1,000; France 462; West 

Germany 115. 
Elemental _—___..____----~~ 28 28 3 Qatar 8; Belgium-Luxembourg 5; 

Malaysia 5. 
Bromine ___.________-~~-~--~~ 1,971 2,307 _- West Germany 949; France 852; 

Belgium-Luxembourg 183. 
Cement__________--_-~~-~----- 113,535 107,490 235 Ireland 48,068; Nigeria 12,037; Egypt 

Chalk.______________..--_-.— 35,630 44,178 793 Finland 8,022; Ireland 4,218; West 
Germany 3,942. 

Clays, crude: 
ntonite ___.__-_ thousand tons_ _ 40 34 CO ?*) Sweden 10; France 4; West Germany 

Chamotte earth_________do____ @) @) __ Mainly to West Germany. | 
Fuller’s earth __ ______.~—do___~_ 23 23 3) Sweden 7; West Germany 6; France 2. 
Kaolin ___________—__do____ 2,575 2,524 21 Finland 580; West Germany 421; Swe- 

en 325. 
Unspecified ___________do___~_ 345 363 NA NA. 

Cryolite and chiolite__________--~~ 437 1 _. Alito Ireland. 
Diamond: 

Gem, not set or strung 
value, thousands__ 1,602,087 $2,388,524 $402,518 Belgium-Luxembourg $1,235,548; 

India $266,743. 
Industrial stones __ __ ___do___~_ $16,338 $19,258 $3,470 Ireland $3,883; Belgium-Luxembourg 

Diatomite and other infusorial earth _ — — 178 522 ?) Denmark 269; Nigeria 78; Belgium- 
Luxembourg 40.. _ 

Feldspar, fluorspar, related materials: 
Feldspar ______________-__~-~ 316 357 __ Greece 136; Ireland 94; Trinidad and 

Tobago 66. 
Fluorspar ____________-~---- 7,505 5,137 20 West Germany 1,196; Netherlands 

964; Sweden 677. 
Unspecified _____________---~ 704 691 _. Ireland 665; Belgium-Luxembourg 26. 

See footnotes at end of table. |
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Table 2.—United Kingdom: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

me 
Destinations, 1986 

Commodit; 1985 1986 : , = oe Other rinsipal) 
INDUSTRIAL MINERALS —Continued 

Fertilizer materials: 
Crude, n.e.s — ~~ $5 2,540 2,922 48 Ireland 2,308; Saudi Arabia 146; 

Netherlands 44. 
Manufactured: 

Ammonia__ ___§__________ 316,715 70,849 17 Denmark 21,907; Spain 16,539; | 
Belgium-Luxembourg 13,061. 

_  Nitrogenous 
value, thousands_ _ $11,553 $9,329 $7  Belgium-Luxembourg $3,570; Ireland 

$5,236. Netherlands $794. 
Phosphatic _________-_---~- 1,240 613 () Sudan 204; Belgium-Luxembourg 

195; Ireland 134. 
— Potassic____.-~._________ 79,678 - 95,829 544 Finland 32,926; Belgium-Luxembourg 

21,444; Norway 18,600. 
Unspecified and mixed_ — _ — — — — 349,780 327,324 225 _—iTreland 244,734; Netherlands 18,659; 

| France 13,621. . 
Graphite, natural __________-_~- 2,565 3,741 20 West, Germany 990; France 955; Italy 

Gypsum and plaster ___________-~- 16,354 17,421 — 33 Ireland 7,820; Bahrain 1,978; Hong 
ong 1,418. 

Iodine ~~~ 224 197 1 USSR 50; Netherlands 40; France 

Kyanite and related materials _— ___— — 5,172 4,631 71 West Germany 2,582; Ireland 375; 
a y 328. 

Lime ________~_~____ 30,379 - 26,034 _—- France 5,756; Ivory Coast 5,513; Trini- 
dad and Tobago 3,709. 

Magnesium compounds: 
Magnesite, crude___________-~~ 155 105 NA NA. 
Oxides and hydroxides _______~—~- 92,601 82,611 NA NA. . 
Other_ ~~ ee 1 — 

Mica: a 
Crude including splittings and waste _ 3,088 3,187 10 West Germany 922; Netherlands 370; 

. oo Belgium-Luxembourg 340. 
Worked including agglomerated split- 

tings _.______—_____-_--- 211 106 18 _— Ireland 27; Norway 12. 
Nitrates, crude —___.-$_-______.--- 382 223 _— France 50; Ireland 46; West Germany 

Phosphates, crude _________----- 607 3,406 — West Germany 3,094; Ireland 142; 
. Bangladesh 50. 

Pigments, mineral: Natural, crude _ — __— 1,158 663 125 Saudi Arabia 175; Kenya 93. 
Precious and semiprecious stones other 

than diamond: . 
Natural _____ value, thousands_ _ $75,288 $65,876 $19,188 | Switzerland $30,809; Thailand $3,474. 
Synthetic ________._~-do____ $515 $522 $214 Ireland $75; India $51. 

Pyrite, unroasted__________----~- 186 82 _— France 43; Portugal 29; Pakistan 4. 
Salt and brine. _______/______~- 402,946 368,716 -63 Sweden 180,695; Norway 50,882; Ire- 

land 46,990. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked 

| thousand tons_ _— 10 5 (7) West Germany 2; Ireland 2. 
Worked _________—-do___~_ 7 6 1 France 1; Ireland 1. 

Dolomite, chiefly refractory-grade 
. do___~ 31 42 =~ =+(®) _ Sweden 23; Indonesia 3; Norway 2. 

Gravel and crushed rock ~~ —do_ _—~_— 1,334 1,495 169 France 681; Belgium-Luxembourg 
342; Ireland 153. 

Limestone other than dimension 
do. __ 650 592 ~— Belgium-Luxembourg 179; Norway 

140; Denmark 95. 
Quartz and quartzite_________~_~ 1 4) (7) Mainly to Japan. 
Sand other than metal-bearing 

do. ___ 51 44 ®) Ireland 19; Sweden 16; Norway 2. 
Sulfur: 

Elemental: 
Crude including native and by- 
product_______.------- 1,927 — 1,584 _— Netherlands 1,033; Nigeria 87; Ire- 

Colloidal, precipitated, sublimed — 127 601 138 +N igeria 301; Ireland 134; Republic of 
uth Africa 45. 

Dioxide________..__-_------ 134 93 _—. West Germany 53; Belgium-Luxem- 
bourg 22; Netherlands 10. 

Sulfuric acid_ _____...-_----~- 17,431 92,340 12,968 _—_ Ireland 32,221; Belgium-Luxembourg 
14,845; Spain 10,906. 

Talc, steatite, soapstone, pyrophyllite —_ 4,843 2,541 65 Ireland 821; Nigeria 452; Belgium- 
Luxembourg 138. 

Vermiculite, perlite, chlorite. —_——— ~~ 1,411 1,604 _— West Germany 654; Ireland 316; Swe- 
den 288. 

See footnotes at end of table.



— 930 | MINERALS YEARBOOK, 1987 os 

Table 2.—United Kingdom: Exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) | 

. . Destinations, 1986 

Co: odit: 1985 1986  Inited 0. 
a y United Other (principal) 

INDUSTRIAL MINERALS —Continued : 

Other: | | 
Crude. __.. ~~~ 37,654 26,747 31 West Germany 11,194; Belgium- 

. Luxembourg 1,831; Ireland 1,680. 
Slag and dross, not metal-bearing _ _ _ 30,187 12,643 381 West Germany 52,337; Denmark - 

| i 8,700; Sweden 2,623. SO 

Asphalt and bitumen, natural _______ 8,111 7,716 — France 3,941; Ireland 2,437; Spain 

Carbon: . —_ | 
Carbon black ~._____________ 51,677 44,431 295 Ireland 8,980; France 4,861; Denmark | 

| Gascarbon ________________ 30 14 _ NA | 

Anthracite._____ thousand tons__. 214 352 __ Fran ce 238; E Belgium-Luxembourg 51; 
orway 23. 

Bituminous ___________do____ 2,345 2,396 __ Denmark 1,025; Ireland 481; France 

| Briquets of anthracite and bituminous | 
coal _______________do____ 99 155 (7) Norway 85; France 43; Venezuela 16. 

Lignite including briquets _ _do____ 2 1 -- Mainly to Singapore. 
Coke and semicoke____ ____—do____ 1,163 1,163 _— Norwa: 204; Belgium-Luxembourg 

. 179; Finlan d 146. 
Gas, natural: Gaseous 

million cubic feet_ _ 2,146 3,366 211 Netherlands 1,174; Belgium-Luxem- 
bourg 961; France 487. 

Peat including briquets and litter __ ___ 9,778 16,617 4 France 7,936; Sweden 3,092; Spain 

Petroleum: 7 . . 
Crude_ thousand 42-gallon barrels__ 579,271 597,584 122,920 Netherlands 111,441; West Germany 

Refinery products: a 
Liquefied petroleum gas 

| do____ 32,817 38,188 7,582 Netherlands 11,018; France 6,624. 
Gasoline __________do____ 42,611 41,115 2,676 Netherlands 14,080; West Germany 

8,419; Ireland 4,641. 
Mineral jelly and wax __do____ 356 364 31 Netherlands 76; West Germany 45. 

: Kerosene and jet fuel____do____ 7,260 7,641 94 Ireland 2,290; Netherlands 1,091; 
. Denmark 836. 

Distillate fuel oil _____—do____ 38,611 47,165 1,405 West Germany 12,690; France 8,797; 
Netherlands 8,389. 

Lubricants _________do____ 5,729 5,150 370 Netherlands 858; West Germany 796; 
Belgium-Luxembourg 523. 

Residual fuel oil_ _ _ ____do_ ___ 23,666 22,713 2,823 Sweden 4,023; Ireland 3,652; Nether- 
lands 3,465. 

Bitumen and other residues 
do____ 433 522 ®) Ireland 296; Sweden 56; unspecified 

. Bituminous mixtures____do_ ___ 179 205 1 France 44; Ireland 41; Singapore 16. 
Petroleum coke ______do____ 2,671 2,670 17 Spain 483; France 342; Netherlands 

NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2 unit. 
SMay include other precious metals.
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| Table 3.—United Kingdom: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

Sources, 1986 ; 
Commodi 1985 1986 : 7 a 

¥v United Other (principal) 

METALS 

Alkali and alkaline-earth metals: 
Alkali metals _. ~~ _~___ ~~ 3,320 2,268 -- West Germany 1,563; France 702; 

Netherlands 3. 
Alkaline-earth metals__________ 87 73 NA NA. 

Aluminum: 
Ore and concentrate___________ 257,532 270,767 251 Ghana 124,304; Brazil 112,180; Nor- 

. way 9,534. 
Oxides and hydroxides __.§ ______ 572,791 559,045 3,483 Ireland 253,429; Jamaica 199,274; 

Greece 24,000. 
Ash and residue containing aluminum 186 539 _- West Germany 362; Ghana 87; 

Belgium-Luxembourg 48. 
Metal including alloys: 

Scrap ______§_~__________ 4,819 7,811 167 Ireland 5,355; West Germay 737; 
France 452. 

Unwrought_ ____ _~_ 147,113 182,165 2,153 Norway 113,948; Netherlands 15,476; 
Iceland 12,749. 

Semimanufactures _________ 239,639 251,763 5,210 West Germany 80,716; France 38,247; 
Belgium-Luxembourg 35,512. 

Antimony: 
Oxides __ ~~~. 1,021 1,825 36 France 853; Belgium-Luxembourg 

. 125; China 122.. 
Metal including alloys, allforms ___ 560 | 454 @) China 322; U.S.S.R. 34; Japan 25. 

Arsenic: Oxides and acids___ __. __ _ __ 5,804 4,354 5 Philippines 1,086; Republic of South 
Africa 1,077; France 1,036. 

Beryllium: 
"Oxides and hydroxides ________~_ 8 11 10 West Germany 1. 
Metal including alloys, allforms ___ 9 1 1 

Bismuth: Metal including alloys, all 
forms _______~ 402 370 3 Australia 123; West Germany 45; 

Mexico 42. 
Cadmium: Metal including alloys, all 

forms _________________ 878 1,086 (?) Netherlands 283; Canada 268; Fin- 
land 160. 

Cesium and rubidium: Metal including 
alloys, all forms __...-________ (??) 1 _- All from Netherlands. 

- Chromium: 
Ore and concentrate___________ 187,675 138,573 NA NA. / 
Oxides and hydroxides __-_._____  - 600 712 NA _ NA. 
Metal including alloys, all forms ___ 356 378 12 Japan 156; France 112; Netherlands 

Cobalt: 
' Oxides and hydroxides ______.___ 378 526 3 Canada 399; Belgium-Luxembourg 

Netherlands 50. 
Metal including alloys, all forms —___— 1,683 2,433 137 Zaire 593; Netherlands 360; Finland 

Columbium and tantalum: 
Ore and concentrate ____._.________ 1 6 _. All from Nigeria. 
Metal including alloys, all forms: 

Columbium (niobium) __———— — ew) 17 2 West Germany 9; Switzerland 4; 
Netherlands 3. 

Tantalum ____~__________ 37 42 17 West Germany 19; Austria 2. 
Copper: | 

and concentrate___________ 1,220 10 _— West Germany 9. 
Matte and speiss including cement 
copper =~ 5 ~— =~ =~ 77a 25 _- 

Oxides and hydroxides _________ 1,616 1,794 107 Australia ye West Germany 465; 
orway 422. | 

Sulfate ____-_______________ 2,347 8,111 220 Italy 1,088; Belgium-Luxembourg 
9; France 156. 

Ash and residue containing copper _ _ 47,794 63,831 3,091 Sweden 21,022; Republic of South 
Africa 20,521; Belgium-Luxem- 
bourg 10,000. 

Metal including alloys: 
Scrap __._______. -_____ 18,329 10,539 3,990 Republic of South Africa 1,131; Ire- 

Unwrought______________ 314,124 344,119 2,535 Peru pp64s; Chile 59,401; Canada 

Semimanufactures _________ 98,123 108,106 1,358 West | Germany 36,607; France 14,283; 

y 9,305. 
Germanium: Metal including alloys, all 

forms ________~______ 3 17 2 Belgium-Luxembourg; 10; France 4. 

See footnotes at end of table. .
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Table 3.—United Kingdom: Imports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodi 1985 1986.0 aa 
mmomy United Other (principal) 

A 

METALS —Continued 

Gold: . a . 
Waste and sweepings - 

value, thousands__ $37,904 $110,349 $16,653 § United Arab Emirates $22,805; Jor- 
, dan $12,247; unspecified $39,419. 

Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces_ — 739 1,704 NA NA. : 
Hafnium: Metal including alloys, all 

forms ~~ ~___—~___~~-~_~____ 5 5 5 
Iron and steel: . . 

Iron ore and concentrate: | 
Excluding roasted pyrite . 

. thousand tons_ — 15,404 14,558 ?*) Canada 5,096; Australia 2,975; Brazil 

M , on roasted______—_do___— © 250 249 — Sweden 223; Norway 24; Spain 1. 
etal: 

Scrap _.. ~~~ 50,090 46,517 16,197 Ireland 10,516; Canada 7,652. . 
Pig iron, cast iron, related mate- . 
rials___2-.---21---_-- 117,583 133,421 166 Canada 32,808; Brazil 29,921; France 

Ferroalloys: | . 
Ferrochromium ——_ ~~~ ~~ 77,467 94,767 NA NA. 
Ferromanganese_— — —— _ ..— 44,552 53,396 _— Norway 21,841; France 6,525; West 

Germany 2,714. 
Ferromolybdenum_ _ — — — — — 376 276 _. Austria 136; Belgium-Luxembourg 

115; Netherlands 19. 
Ferronickel _____.__--~_ 17,286 21,545 230 Greece 7,672; Indonesia 5,201; Domin- 

7 ican Republic 2,148. 
Ferrosilicochromium _ _ — —— 1,064 21 _- Republic of South Africa 18; Sweden 

Ferrosilicomanganese __ ~~ 28,972 27,821 _. Norway 13,604; Republic of South 
Africa 11,003; Czechoslovakia 

Ferrosilicon_ __————__~~ 82,775 65,641 NA NA. 
Silicon metal ___..____~— 32,914 37,476 1,053 France 16,826; Norway 9,109; Repub- 

lic of South Africa 7,645. 
Unspecified____..____-~- 11,789 12,551 227 Norway 5,772; France 2,216; Italy 

Steel, primary forms 
thousand tons_ _ 986 1,127 16 West Germany 450; Netherlands 150; 

Belgium-Luxembourg 105. 
Semimanufactures: . 

Bars, rods, angles, shapes, sec- 
tions. _______~do____ 196 889 2 West Germany 115; Spain 107; 

France 90. 
Universals, plates, sheets 

do. ___ 1,504 1,594 4 West Germany 294; Belgium-Luxem- 
. bourg 269; Netherlands 227. 

Hoop and strip _ _ _ do. _ __— 156 170 1 West Germany 73; France 24; 
Belgium-Luxembourg 20. 

Rails and accessories do_ — — — 4 12 ?) Belgium-Luxembourg 6; Sweden 4; 
West Germany 1. 

Wire ____.._____do___~_ 59 60 (2) —Belgium-Luxembourg 20; France 13; 
West Germany 7. 

Tubes, pipes, fittings 
do____ - 855 387 3 Japan 89; West Germany 56; Nether- 

. oc lands 53. 
Castings and forgings, rough 

do___— 26 24 1 West Germany 6; France 4; Nether- 
lands 3. 

Lead: 
Ore and concentrate _________.- 25,931 36,301 _— Australia 10,727; Spain 8,415; 

. Belgium-Luxembourg 6,485 
Oxides __. 2 1,555 1,175 4 Netherlands 545; West Germany 509; 

Austria 66. 
Ash and residue containing lead_ _ _ — 15,092 16,144 5,480 West Germany 3,905; Sweden 3,162. 
Metal including alloys: 

Scrap __________-_---_-- 2,045 3,817 1,048 = Denmark 660; Sweden 500. 
Unwrought____________-_ 185,275 183,082 47 Australia 154,426; Canada 20,950; 

. Sweden 2,530. 
Semimanufactures _________ 8,892 12,115 8 Belgium-Luxembourg 5,457; Ireland 

4,849; West Germany 602. 

. See footnotes at end of table.
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Table 3.—United Kingdom: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

a 
Sources, 1986 

Commodi 1985 1986 : 
v | United Other (principal) 

METALS —Continued 

Magnesium: Metal including alloys: | 
ap 786 1,205 10 Belgium Luxembourg 921; Republic 

of South Africa 109; Netherlands 

Unwrought ________________ 6,159 5,853 500 Norway 2,340; Canada 1,402; Nether- 
lands 1,351. 

Semimanufactures__—________— T968 863 150 N orway 251; Belgium-Luxembourg 

Manganese: 
Ore and concentrate, metallurgical- 
grade___________--_____- 386,298 159,501 _. Brazil 82,793; Repubic of South 

Africa 28,187; Australia 6,728. 
Oxides _. ~~ 4,705 | 5,463 211 Ireland 2,793; Belgium-Luxembourg 

1,387; Norway 544. 
Metal including alloys, allforms ~~ — 3,639 4,916 298 Republic of South Africa 3,661; China 

04; France 335. 
Mercury __..———~— 76-pound flasks__ 11,368 12,093 812 Spain 5,800; Netherlands 4,408. 
Molybdenum: . 
Ore and concentrate. _____.—-- 19,575 19,917 10,611 Peru 2,225; Chile 1,866. / 
Oxides and hydroxides ________-~- 140 237 — Netherlands 119; West Germany 64; 

Belgium-Luxembourg 38. 
Metal including alloys: 

Scrap ___-____--------- 72 53 (?*) Austria 34; West Germany 18; France 

Unwrought______________ 88 78 17‘ France 42; Austria 12. 
Nickel Semimanufactures __—__—— ~~ 182 . 144 54 Austria 47; France 15. 

ickel: 
Ore and concentrate __ ____——--- _— 8 _. All from West Germany. 
Matte and speiss ___. _____---- 42,754 38,008 —- Canada 37.663; Norway 119; Nether- 

Oxides and hydroxides _______~_-~ 1,062 598 9 Australis 429: Netherlands 102; Can- 

Ash and residue containing nickel __ 1,501 424 9 Netherlands 145; France 76; Den- 
mark 57. 

_ Metal including alloys: 
Scrap ___—~__~__~-----~- 4,139 3,195 549 France 446; Canada 350. 
Unwrought_ ______.-___~- 16,165 16,081 307 Netherlands 4,022; Australia 3,765; 

Finland 1,816. 
Semimanufactures __—~___ ~~ 5,946 4,503 1,686 West Germany 1,777; France 250. 

Platinum-group metals: 
Waste and sweepings 

value, thousands_ — $47,313 $71,052 $11,526 Canada $6,317; Finland $5,939. 
Metals including alloys, unwrought 

and partly wrought __— ——do___~_ $90,527 $194,729 $29,363 Republic of South Africa $38,385; 
witzerland $36,279. 

Rare-earth metals including alloys, all 
forms ___________~_______-- 88 61 2 France 18; Austria 14; Brazil 11. 

Rhenium: Metal including alloys, all 
forms _._________~~_____-- (??) 2 NA NA. 

Selenium, elemental__________—--~- 411 394 6 Canada 100; Belgium-Luxembourg 
84; Japan 63. 

Silicon, high-purity _-___-~~----- 35 29 ?) West Germany 13; Japan 12; Nether- 

Silver: 
Ore and concentrate* 

value, thousands_ _ $217,777 $220,193 $1,248 Republic of South Africa $114,570; 
Canada $95,751; Sweden $4,343. 

Waste and sweepings _____do___- $58,016 $28,359 $7,837 Denmark $4,294; Canada $2,745. 
Metal including alloys, unwrought 

and partly wrought 
thousand troy ounces__ 41,668 42,375 2,894 East Germany 14,532; France 8,456; 

Czechoslovakia 7,395. 
Tellurium and arsenic, elemental _ _ — — — 156 149 7 Sweden 92; Belgium-Luxembourg 22; 

apan 7. 
Tin: 

Ore and concentrate _______.——- 20,711 30,166 19 Chile 15,444; Bolivia 4,146; Canada 

Oxides _-________________- 19 29 @ Italy 20; Republic of South Africa 4 
etherlands 3. 

Ash and residue containing tin ___~— 14,832 8,176 2,346 West Germany 1,848; Belgium- 
Luxembourg 1,481. 

See footnotes at end of table.
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Table 3.—United Kingdom: Imports of mineral commodities' —Continued 

(Metric tons unless otherwise specified) . 

. Sources, 1986 

Commodity 1985 1986 . teow 
United Other (principal) 

METALS —Continued 

Tin —Continued 

Metal including alloys: . . 
Scrap _______---_______ 567 302 40 West Germany 51; Italy 39. . 
Unwrought___-_-_~.______ 7,349 7,691 158 Netherlands 2,107; Singapore 1,200; 

e 1,106. 
Semimanufactures _________ 630 1,672 8 Malaysia 633; Netherlands 467; West . 

Germany 167. 
Titanium: 

Ore and concentrate ___________ 366,871 373,654 1 Australia 208,646; Norway 98,328; 
Sierra-Leone 25,643. 

Oxides ___ ~~ ~~~ ~~~ Le 4,286 4,062 251 West Germany 1,876; Belgium-Lux- 
embourg 583; Czechoslovakia 467. 

. Metal including alloys: 
Scrap _----~~-_~___-~____ 6,494 7,114 3,495 U.SS.R. 2,177; France 443. . 
Unwrought_____________ 405 500 150 Japan 303; West Germany 24. 

Tun ‘Semimanufactures _________ 1,068 1,243 882 Japan 158; West Germany 82. 
gsten: 
Ore and concentrate. ______— 627 549 _- Portugal 222; Netherlands 99; West 

Germany 85. 
Oxides and bydroxides —~-------- 140 _— . 
Ash and residue containing tungsten _ 301 133 88 Nigeria 17; Portugal 13. 
Metal including alloys: 

Scrap ____ = ~~~ __ 366 265 75 Austria 52; West Germany 38. 
Unwrought_ ~~. ~.______ 180 160 19 Republic of Korea 63; Austria 38; 

France 21. . 
Semimanufactures _________ i 134 40 West Germany 25; Spain 20. 

Uranium and thorium: Metal including 
alloys, all forms: - 
Uranium. — ~~ ~~~ 2 _- 1 1 
Thorium __ $$$ -________._ (*) — | 

Vanadium: 
Ore and concentrate ____§_._._____ —_ 1 1 
Oxides and hydroxides _________ 260 373 (7) China 181; Finland 162; Republic of 

South Africa 22. 
Ash and residue containing vanadium _- 43 _— All from Netherlands. 
Metal including alloys: 

Scrap ___-___------~~-- ?) 3 1 West Germany 2. 
. Unwrought_ __-__. ~~ ____ 108 119 10 West Germany 109. 

Semimanufactures ___ ______ 21 33 (7) ‘Finland 20; West Germany 13. 
Zinc: 

Ore and concentrate ___________ 185,407 201,098 _— Australia 58,299; Canada 57,893; 
Peru 37,750. 

Oxides _-___ ~~ 4,413 5,857 21 West Germany 1,620; Mexico 1,238; 
France 843. 

Blue powder__ ~~~ ~~~ ______ 2,340 1,237 60 West Germany 946; Norway 121. 
Matte___-_____~______ Le 122 24 _- All from Belgium-Luxembourg. 
Ash and residue containing zinc _ _ _ _ 19,309 18,631 2,302 West Germany 7,969; Peru 3,600. 
Metal including alloys: 

Scrap ~~ 997 2,651 201 France 1,046; Canada 660. 
Unwrought_ __ 2 135,468 105,781 1 Netherlands 32,024; Canada 28,863; 

Finland 23,297. 
Semimanufactures _________ 3,963 2,999 10 West Germany 1,273; France 721; 

Belgium-Luxembourg 295. 
Zirconium: 

Ore and concentrate___________ 48,827 33,275 50 Australia 19,823; Republic of South 
Africa 13,043; West Germany 184. 

Metal including alloys: 
Scrap ______...-______- 34 74 23 West Germany 22; Sweden 21. 
Unwrought_____§_§________ 14 70 9 Canada 54; West Germany 2. 

oth Semimanufactures _________ 57 35 27 Sweden 6; France 2. 
er: 
Ores and concentrates__________ 53 34 1 Sweden 31; Nigeria 2. 
Oxides and hydroxides _________ 440 1,143 511 France 395; West Germany 131. 
Ashes and residues____________ 7,585 8,035 2,047 Brazil 2,217; Netherlands 916. 
Base metals including alloys, all forms 26 20 1 Canada 4; France 4; China 3. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, . 

etc ______~_ value, thousands_ _ $18,201 $19,810 NA NA. 
Artificial: 

Corundum ______________ 26,170 16,339 70 Canada 7,608; Netherlands 4,368; 
West Germany 2,945. 

Silicon carbide. ~~~ _~_____ 18,210 17,779 2 N orway 10,8435 Weat Germany 4,175; 
pain 1,460. 

Grinding and polishing wheels and 
stones _.________________ 6,029 6,042 190 Netherlands 1,208; Italy 1,017; West 

Germany 963. 

See footnotes at end of table.
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- Table 3.—United Kingdom: Imports of mineral commodities: —Continued 

; (Metric tons unless otherwise specified) 

Sources, 1986 

Commodi 1985 1986 : 
v United Other (principal) | 

INDUSTRIAL MINERALS —Continued , | 

Asbestos, crude __.__§_____—~______ 37,639 26,765 211 Canada 20,819; Republic of South 
Africa 3,588; Italy 1,255. 

Barite and witherite_.___________ 120,347 90,386 ?) Ireland 30,834; Morocco 26,709; 
Netherlands 16,793. 

Boron materials: . 
Crude natural borates. ~~ ____ 62,854 68,194 — Turkey 67,836; Netherlands 333; Swe- 

en 23. 
Elemental _______~__._-_____ 3 1 (*) NA. 
Oxides and acids __ ~~~... _-____ 4,198 4,731 55 France 3,681; Belgium-Luxembourg 

. 567; Turkey 400. 
Bromine ___ ~~~ ~~ ~~ 9,276 8,454 3,072 Israel 5,037; Iceland 196. 
Cement... ~~ LL 623,391 650,224 278 Ireland 135,007; Netherlands 113,473; 

. Poland 106,730. 
Chalk________~-_-_- ~~~ 4,594 7,127 (7) Denmark 7,325; Turkey 189; West 

Germany 79. 
Clays, crude: . 

mtonite ________~___ 83,982 102,572 21,913 Spain 44,330; Cyprus 24,461. 
Chamotte earth. _____________ 40,524 26,371 1,860 France 19.170; public of South 

. ca 3,808. 
Fuller’s earth _-§_-____________ 2,013 1,480 1,136 West Germany 207; Spain 76. 
Kaolin ~~ 222 4,201 4,678 2,196 Belgium-Luxembourg 981; Nether- 

an . 
Unspecified ______-._------- 51,002 36,364 12,134 France 8,732; Spain 4,749. 

Cryolite and chiolite_. ....-._.- 3,626 1,033 _~— All from Denmark. 
Diamond: . 

Gem, not set or strung 
value, thousands__ $1,744,409 $2,470,074 NA NA. 

Industrial stones _______—do____ $29,507 $39,367 NA NA. 
Diatomite and other infusorial earth _ — — 23,915 26,413 3,256 Denmark 18,474; France 3,400. 
Feldspar, fluorspar, related materials: 

Feldspar ___§$________._-_.__ 55,879 59,377 4 Norway 22,797; Finland 21,573; Swe- 
en 11,881. 

Fluorspar __ ~~... _ 2,422 4,314 __ Mexico 4,235; France 68; West Ger- 
many 11. 

Unspecified —__. ~~. ______ 70,443 79,158 — NA. 
Fertilizer materials: 

Crude, nes ~~ ~~ 2,340 2,835 _— Ireland 2,346; Sweden 311; France 

- Manufactured: 
Nitrogenous 

. value, thousands_ _ $84,492 $84,491 $7 Netherlands $33,495; Belgiwm-Lux- 
embourg $11,320; Ireland $6,413. 

Phosphatic__. 2 75 2 2 246,103 274,663 11,919 Netherlands 141,954; Belgium- 
Luxembourg 35,433; Tunisia 

Potassic._______________ 582,222 478,652 § 287 East Germany 198,805; West Ger- 
many 131,410; U.S.S.R. 45,407. 

Unspecified and mixed_ _ _ ____ 513,791 538,804 2,364 Netherlands 100,243; Belgium- 
Luxembourg 94,851; Sweden 

Graphite, natural ________~_____ 23,461 23,104 199 China 8,183; Madagascar 6,679; Sri 
Lanka 2,338. 

Gypeum and plaster _____§________ 109,225 86,171 344 Ireland ty i846; France 16,189; Swe- 
en 7,004. 

Iodine ~_..-~_~~_____ 1,323 1,546 6 Japan 1,096; Chile 358; Ireland 37. 
Kyanite and related materials. ______ 49,453 44,639 8,727 Republic of South Africa 22,523; 

ce 10,025. 
Lime ___~ ~~ ~~~ 5,576 7,289 _- Ireland 6,518; France 661; Nether- 

lands 66. 
ogee compounds: 

esite, crude. __§_________ 14,860 9,241 21 Greece 4,755; Turkey 2,800, France 

Oxides and hydroxides ________ _ 121,284 115,292 473 Spain a 28,648; Greece 25,677; Ireland 

Other_.-__-._-______________ 17,620 18,564 __ West Germany 9,572; East Germany 
8,904; Belgium-Luxembourg 68. 

See footnotes at end of table.
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Table 3.—United Kingdom: Imports of mineral commodities! —Continued | 

. (Metric tons unless otherwise specified) 

A 
ee 

. - Sources, 1986 

Commodi 1985 . 1986 “Woua °°  °  T.. . 
Y | Bnited Other (principal) ) 

INDUSTRIAL MINERALS —Continued 

Mica: 
Crude including splittings and waste _ 15,854 20,015 23 China 14,387; France 2,097; Brazil 

Worked including agglomerated split- —_ 
tings _______---------~-~- 602 513 11 Belgium-Luxembourg 150; France 

. . 131; Switzerland 51. 

Nitrates, crude ____.___----~---~ 7,080 6,677 -_- Chile 5,496; Belgium-Luxembourg | 

Phosphates, crude ___ thousand tons__ 1,160 936 __ Morocco 589; Senegal 250; Israel 57. 
Pigments, mineral: . . 

Natural, crude ___~~.._--~~_- 2,704 2,687 11 India 1,272; Cyprus 1,184; Republic of 
South Africa 101. . 

Iron oxides and hydroxides, processed 33,625 33,323 339 West Germany 27,236; Belgium- 
Luxembourg 1,791; Spain 1,041. 

Potassium salts, crude. —....___.-~- 30,425 32,144 __ West Germany 18,334; East Germany 

Precious and semiprecious stones other ° 

than diamond: 
Natural ___—- value, thousands_ — $68,512 $70,482 NA NA. 

Synthetic _______._.---do___- $1,545 $1,953 $127 Switzerland $751; Belgium-Luxem- 
bourg $301; Thailand $255. - 

Pyrite, unroasted_______.__--~--- 15.909 700,110 NA Mainly from Poland. 

Salt and brine. ____~___.~-.—---~- 333,572 358,514 2,276 Netherlands 92,735; Italy 84,477; East 
Germany 47,402. 

. Sodium compounds, n.e.s.: Carbonate, 
manufactured ______.___----- . 166,313 185,565 35,808 Poland 22,675; Sweden 17,989. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked ~~~ -—~_ 73,029 200,454 238 Sweden 98,866; Norway 36,736; Spain 

Worked __ ___.-__---_-~---- 74,761 92,239 7 Italy 88,022; Portugal 23,231; Spain 

Dolomite, chiefly refractory-grade __ 141,160 168,168 37. Spain 111,909; Norway 35,670; 
Belgium-Luxembourg 6,590. 

Gravel and crushed rock ——————--~- 931,892 859,569 16 France 284,572; Ireland 258,311; 
Netherlands 128,379. 

Limestone other than dimension — —— 705 2,155 ?) Spain 1,950; France 179; Ireland 25. 

Quartz and quartzite_______.—-~- 10,906 9,204 535 Republic of South Africa 3,575; 
oo France 962; Ireland 850. 

. Sand other than metal-bearing _ ~~ — 58,410 58,042 998 Belgium-Luxembourg 41,182; Nether- 
lands 7,754; West Germany 3,136. 

Sulfur: 
Elemental: 

Crude including native and by- . 
product. — — — Si gablimed ~ 805,254 684,569 NA NA. 

Colloidal, precipitated, sublimed_ _ 524 564 6 France ot West Germany 137; Ire- 
and 23. 

Dioxide__________.___--_~~- 2,871 1,198 (7) Sweden 1,176; France 22. 

Talc, steatite, soapstone, pyrophyllite __ 59,1385 68,409 574 France 12,523; Norway 11,704; 
Belgium-Luxembourg 10,812. 

Vermiculite, perlite, chlorite. ___-_-_ - 134,018 138,363 7 Republic of South Africa 51,678; Italy 
42,160; Greece 27,725. 

Other: 
Crude_____- - -§ --_- ~~ +--+ 3,056 2,754 — Switzerland 1,620; Sweden 678; Spain 

Slag and dross, not metal-bearing — — — 612,744 534,417 2,156 Belgium-Luxembourg 232,726; 
France 
204,749; Netherlands 41,744. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _ __ ~~ ~~ 18,372 9,339 1,261 Trinidad and Tobago 4,067; France 
,118. 

Carbon: 
Carbon black ____~_____----~- 105,483 104,477 — France 31,524; Norway 9,109; un- 

specified 37,398. 

Gascarbon ______ ~~ _-__--~__-~ 1,338 1,483 128 East Germany 532; West Germany 
231; France 229. 

Coal: 
Anthracite. ___—— thousand tons_ — 1,207 595 12 West Germany 271; Republic of 

oo, South Africa 95; Netherlands 91. 

Bituminous _________.-—do___~_ 11,525 9,959 2,605  #Australia 2,800; Netherlands 2,163. 

Briquets of anthracite and bituminous 
coal. __-____________do___~_ 192 89 ) West Germany 58; Netherlands 18; 

ance 7. 
Lignite including briquets ——do_ —__ 42 21 (7) East Germany 11; West Germany 6; 

Netherlands 2. 
Coke and semicoke______—_—-—do___~_ 374 213 3 East Germany 106; Belgium-Luxem- 

bourg 54; Republic of South Africa 

See footnotes at end of table.
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Table 3.—United /<ingdom: Imports of mineral commodities’ —Continued | 

(Metric tons unless otherwise specified) 

| Sources, 1986 | 
7 Commodity 1985 1986 United Other (principal) 

MINERAL FUELS AND RELATED | | a 
MATERIALS —Continued | 

Gas, natural: Gaseous . 
million cubic feet_ _ 541,548 497,340 2 Norway 496,807; France 338; 

Belgium-Luxembourg 185. 
Peat including briquets and litter _____ 218,881 235,208 165 Ireland 196,830; US.S.R. 28,161; Fin- 

Petroleum: . “oe 
Crude_ thousand 42-gallon barrels_ _— 197,524 237,910 1,597 Norway 89,097; Saudi Arabia 28,427; 

| Turkey 20,893. 
Refinery products: . . 

Liquefied petroleum gas 
do____ 5,897 6,253 80 Norway 1,64, Algeria 1,178; Nether- 

Gasoline __________do___-_ 28,610 50,297 1,282 Netherlands 12,475; U.S.S.R. 9,228; 
Algeria 6,515. 

Mineral jelly and wax ——do__—_ 88 134 4 Netherlands 68; Republic of South 
Africa 21;WestGermany 16. 

Kerosene and jet fuel_ _ __do_ _ — — 2,353 4,372 44 Netherlands 1,718; France 877; Spain 

Distillate fuel oil _____do____ 11,558 14,521 460 USS.R. 4,774; Netherlands 3,772; 
Belgium-Luxembourg 1,407. 

Lubricants ________—do____ 10,205 12,920 1,149 Netherlands 4,908; France 1,057. 
Residual fuel oil____ ____do____ 114,625 75,811 654 Netherlands 11,710; U.S.S.R. 9,454; 

Libya 9,085. | 
Bitumen and other residues 

do_ _—— 1,249 428 (*) France 229; Belgium-Luxembourg 
| | 161; Netherlands 24. 

.. Bituminous mixtures_ — —do_ — —— 38 29 3 France 13; Netherlands 4. __ 
_ Petroleum coke _— ~~ ——do__~_ 2,145 3,141 541 Belgium-Luxembourg 1,385; Nether- 

: lands 1,054. 

NA Not available. | 
1Table prepared by Jozef Plachy. . 
2Less than 1/2 unit. . 
3May include other precious metals. 

COMMODITY REVIEW | 

METALS exploration in the Sperrin Mountains by 
. Ennex led to discovery of an initially prom- 

Gold.—Ennex International PLC was ising deposit 13 kilometers southwest of 
granted permission in early spring todevel- Cyrraghinalt. 
op an adit through hard rock to gold- Ennex continued delineation of its Con- 
bearing quartz veins in its Curraghinalt onish gold exploration property in Scot- 
Prospect in the Sperrin Mountains of jland north of Glasgow. Preliminary data 
Northern Ireland. A tunnel-boring ma-  guggested a viable gold and silver mine with 
chine, previously proven in the coal indus- about one-half of the gold reserve of 
try and equipped with a diamond+ipped Curraghinalt. Ennex was expected to seek 
cutting head, was employed because it was permission in early 1988 to evaluate the 
inadvisable to use explosives in Northern property by tunneling and cross cutting. A 
Ireland in view of political unrest there. number of other companies continued gold 
The vein structure was found to be continu- exploration in Northern Ireland and Scot- 
ous and well developed over a 21-meter-drift land. 
length, and the excellent ore grade was _— Iron and Steel.—Raw steel production 
confirmed. Completion of the 400-meter adit increased significantly to a 9-year high. 
and of lateral drifting of 700 meters along Private firms accounted for about 21% of 
the main veins to a maximum depth of 120 this production and most, but not all, were 
meters, and the subsequent submission ofa in good financial condition. Most private 

plan to commission a mining operation output went to the domestic market. State- 
were scheduled for completion in 1988. owned BSC held part ownership in several 
Mine startup in 1989 was contingent upon private firms including the largest, recently 
securing approval in 1988. A production formed United Engineering Steels Ltd. BSC, 
rate of 30,000 troy ounces per year was' the world’s fourth largest producer of raw 
expected, and estimated reserves were in steel, was one of the most profitable steel 
excess of 300,000 ounces of gold. Further producers in Europe. An expanding over-
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seas market accounted for nearly one-half the largest British producer of secondary 
of its 1987 sales. However, growing imports lead. A significant energy saving was ob- 

_ Of billets and bars, especially from Brazil, tained by pumping molten lead from the 
Czechoslovakia, and Turkey, were penetrat- smelter to the refinery. Major products 
ing the domestic market. were refined secondary metal and battery 

Eurofer, the trade association of the Euro- strip. A modern strip mill was included in 
pean Economic Community (EEC) Commis- _ the new plant. | 
sion’s major integrated steel producers, was Total production of refined secondary 
unsuccessful in attempts to execute a much- lead in the United Kingdom increased sig- 
needed rationalization of the Western Euro- nificantly. Demand for strip was up in 
pean steel industry. At yearend, this prob- France, the Federal Republic of Germany, 
lem was in the hands of the EEC and and Italy, but not in the United Kingdom. 
Eurofer member governments. The British Production of lead bullion and refined pri- 
steel industry expected that it would not be mary lead in the United Kingdom increased 
significantly affected by the rationalization, significantly. 
in view of its high efficiency, lack of subsi- Tin.—Carnon Consolidated Tin Mines 
dization, and good financial condition. Ltd. continued operations, with Govern- 

The Government of the United Kingdom ment aid, of its two mines in Cornwall. 
decided by yearend to pass legislation to Output of tin concentrate in the United 
privatize BSC near yearend 1988. BSC ex- Kingdom decreased for the second consecu- 
pected that it would then be allowed to tive year. Operating costs continued to be | 
market its products more efficiently. reduced by selective mining of rich and 

The upgrading and enlargement of steel- easily accessible veins, postponement of 
making equipment, which began in 1985, long-term development projects, staff cut- 
was continued through 1987. The projects backs, and a wage freeze. Significant mine 
included construction of continuous casting and mill improvements were made, particu- 
facilities and systems to replace expensive larly at the South Crofty Mine, where 
furnace coke with granulated coal that was refurbishment of the hoisting shaft more 
directly injected in the furnace. A continu- than doubled ore hoisting capacity. Enlarge- 
ous bloom casting system was commissioned ment of the entrance incline facilitated the 
at BSC’s integrated Scunthorpe steelworks. movement of workers and equipment into 
Another continuous casting system was to and out of the mine. Carnon claimed a cost 
be installed in BSC’s Llanwern integrated reduction of just less than $10,000 per ton of 
steelworks during 1988, after which 80% of tin in concentrate and projected a further 
the company’s billet casting would be con- cost reduction to about $8,400 by 1990. 

_ tinuous. Scunthorpe began more extensive Nevertheless, Carnon experienced a finan- 
use of coal in its blast furnaces in 1987 and cially difficult year. World tin prices were 
a $2 million granular-coal-injection system kept low by low mining costs in several 
was expected to be commissioned at Ra- other countries, the weakening of the dol- 
venscraig in early 1988. Four blast furnaces lar, and a strengthening of the British 
had been equipped for coal injection by pound. Turnover in the mines was reduced 
yearend 1987. A minirelining of one of three by 60% since the tin price crisis in the fall 
blast furnaces at Ravenscraig was complet- of 1985, to $27 million in 1987. World free 
ed in the spring. market prices for tin metal during 1987 

Lead.—H. J. Enthoven and Son Ltd., a remained on average below $7,500 per ton of 
wholly owned subsidiary of Billiton (UK) _ tin in concentrate. 
Ltd., in turn a subsidiary of the Royal Approximately one-half of Carnon’s con- 
Dutch/Shell Group, commissioned in De-  centrate was sent to the Capper Pass metals 
cember its new 60,000-ton-per-year second- reduction complex of the RTZ Corp. PLC 
ary lead smelting-refining complex at Dar- (previously known as Rio Tinto Zinc Corp. 
ley Dale in Derbyshire. The smelter employ- PLC) for smelting, and the remainder was 
ed two of the largest secondary lead rotary sold to or toll smelted by Billiton (UK) 
furnaces ever built. The new refinery ket- Ltd. The latter’s throughput was down sig- 
tles also were much larger than the old nificantly because of a lack of feed material, 
design. The $17 million project had been partly because of an upgrading of tin con- 
initiated in 1984 to replace the antiquated centrate in most world mines. Capper Pass 
secondary lead complex at the same site. depended on imports for most of its feed 
The old complex was to continue operating material, particularly from South America. 
until the new one was tested in its full Total output of primary tin in the United 
operational range. The new plant was de- Kingdom increased significantly whereas 
signed to cut energy use and production that of secondary tin decreased. Carnon’s 
costs and thereby allow Enthoven to remain byproduct copper and silver concentrates,
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containing about 600 tons and 110,000 troy acquired American Aggregates Corp., a 

ounces of metal, respectively, was shipped large producer of crushed limestone and 

to Boliden AB in Sweden. Its byproduct zinc sand and gravel in Ohio, Indiana, and 

concentrate, containing about 5,000 tons of Michigan, for $222 million. English China 

metal, went to Commonwealth Smelting Clays PLC acquired J. L. Shiely Co., an 
Ltd.’s smelter in Avonmouth. | - aggregates firm based in Minnesota, for $73 

| _Geevor Tin Mines PLC, the other British million. Blue Circle Industries PLC increas- 
tin mining firm, discontinued tin mining ed its share of the U.S. aggregates industry 
after hoisting 40,000 tons of broken ore by acquiring Raia Industries Inc., an aggre- 

during the first half of the year at its gate and ready-mixed concrete producer in 
Penzance Mine. Lifting the remaining New Jersey, for $35 million. 

60,000 tons was held up pending a tin price Cement.—Aided by a construction boom, 

recovery. Geevor Processed older stocks into qomestic cement sales increased despite 

concentrate and shipped them to Capper continuing inroads by alternative materi- 
Pass for toll smelting. Total sales decreased als, specifically: ash and blast furnace slag 

in value by . nearly 75%, and the company and by imported cement. Less than 1% of 
| began looking overseas for mining pros- production was exported. 

pecs. | | A major concern of the domestic cement 
Titanium.—Deeside Titanium Ltd.,which ., J . . ge 

| hl boon operating at only abot one third MRM) continue rt a 
of its 5 0on-poryar Htanium sponge Though imports accounted for los than 5% ntl ini atin tang tae oe 
ity and mere on d demane Rota Royee Greece and Eastern Europe mainly the 

had used most of the company’s output over German Democratic Republic and Poland. 

the previous few years probably in the Greece, 5000 tons, hed arrived in June 
manufacture of its turbine engines. Deeside » 9» , 
remained the United Kingdom’s sole pro- 1986. By yearend 1986, the EEC ordered the 

ducer of titanium sponge. Greek Government to phase out subsidi- 
gation. of cement exports over a 3-year 

INDUSTRIAL MINERALS period. Meanwhile, a floating cement termi- 
- nal had been installed for Grecian imports 

a Ager gates. ARC ue the tein vom at Tilbury near London during 1986 and 

nd Ex aggregates at t one f §¢d0m another was installed at Liverpool during 

an ates. 8 ole ex fl ted a $40 million 1987. Two Greek cement producers planned 

aggregates, nearly completed 4 muon to ship up to 300,000 tons of cement per year 

expansion of its Whatley limestone quarry to the United Kingdom. An agreement was 

to an annual capacity of 10 million tons of | ached by the British and Greek Govern- : 
crushed stone, enabling it to meet anticipat- ments not to exceed this figure, but its 

ed demand increases in Ont een a international legality was questionable in 

dredger in the Bristol Channel in April for view of a provision of the Treaty of Rome. 

production of marine aggregates. A third The British cement industry continued to 

dredger was ordered for operation by July aie mee pee cement was being dump- 

1988. In May, ARC received an order for 1 The Ce ome er Marketing Ar 

million tons of marine aggregate for the , ” 

foundations of the new Sizewell nuclear ‘angement (CPMA) was abandoned in Feb- 

power station. Other major producers of ears. ‘The three major produoers agreed ritis ates were an an : 
Tarmac PLC. that this action would enable them to better 

A large high-grade silica sand deposit withstand competition in sensitive market 

covering 24 hectares and up to 90 meters areas such as those near cement ports of 

deep was at Bogside, Fife. It was considered entry and those where competitive materi- 
one of the country’s largest deposits with a als are produced. 
reserve of about 30 million tons. Fife Silica Dissolution of this domestic cement cartel 

Sand Ltd. produced approximately 200,000 increased production and delivery flexibili- 

tons of industrial silica sand during 1987 on _ ties within the cement industry. Blue Cir- 

a leased portion of the site. cle, which accounted for more than 50% of 

British firms continued to acquire U.S. British output, claimed a manufacturing 

aggregates operations. In March, ARC and distribution cost saving of about $50
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million in 1987. Modernization of Blue Cir- Laporte Industries Ltd. continued its 
cle’s Cauldron and Dunbar cement plants, search for bentonite deposits. It applied to 
with a total annual capacity of about 1.75 open a new bentonite deposit near Redhill 
million tons, had been completed in 1986 south of London. Additional fuller’s earth 
ending a 4-year modernization program of reserves were developed by Laporte. at 
the company’s plants. The company an- Clophillin Bedfordshire. ae 
nounced in January 1987 its intention to Fluorspar.—In. response to increased 
further rationalize more than one-half of its British steel production and chemical indus- 
cement plants over a 2-year period and try demand, the Deepwood Mining Co. Ltd., 
reduce its staff by 2,000. Annual capacity of the country’s largest fluorspar producer 
its Northfleet plant in Kent was reduced by during the early 1980’s, decided to reenter 

_ nearly 40% to 1.0 million tons. The plant the fluorspar industry. High-grade ore from 
utilized nearby chalk resources, which re- its three main open pits in ‘Derbyshire was 
quired use of the more energy-intensive wet to be converted to acidspar assaying above | 
process of cement manufacture. Total Blue 99% CaF. and free of arsenic and phos- 
Circle cement production capacity at year- phorus. The planned acidspar production 

_ end was about 8.5 million tons or approxi- rate was-50,000 tons per year with byprod- 
mately 55% of total British capacity. uct concentrates of barite and lead. In , 
RTZ Cement Ltd. started its dry-process addition, the company purchased what it 

kiln at its Ketton cement plant in Lin- considered to be the last large fluorspar ore 
| colnshire early in the year. The kiln, with body. in the United Kingdom, also in 

an output of 950,000 tons per year, replaced Derbyshire. This, together with further ex- 
six wet-process kilns. RTZ Cement claimed _ploration, was expected to create sufficient 
to be the country’s lowest cost cement reserves to support an eventual annual 
producer, accounting for 25% of total out- acidspar output of 100,000 tons. The two 

| put. The third largest producer, Rugby Port- other producers, Laporte, the largest, and 
land Cement PLC, operated six plants with Minworth Ltd., were each also increasing 
a total annual capacity of 2.5 million tons. their fluorspar mining and beneficiation 
Rugby ended its domestic coal purchase capacities. Establishment of a new mine in 
contract, in favor of less costly imported Derbyshire was begun by Laporte. External 
coal. Two other small producers accounted trade in fluorspar was minimal. 
for about 2% of British capacity. Gypsum.—British Gypsum Ltd., the sole 

Acquisition of U.S. cement producers by producer of gypsum in the United Kingdom, 
British firms continued. C. H. Beazer (Hold- gained access to its newly discovered 80- 
ings) PLC had purchased Gifford Hill & Co., meter-deep deposit at Barrow-upon-Soar 
a large U.S. producer with five plants in the near Leicester in the fall by completion of 
sunbelt, for $275 million in late 1986. Han- twin 500-meter drifts. The new mine was to 
son Trust PLC, a conglomerate based in the replace reserves that were nearing exhaus- 
United Kingdom, acquired Kaiser Cement _ tion. 
Corp., another large producer with plants in The major domestic use for gypsum was 
California, for $250 million in March 1987. in the manufacture of wallboard, although 
Parts of Kaiser were subsequently sold wallboard consumption per capita was 
during the year by Hanson. Blue Circle three times less then that in the United 
remained the largest British owner of U.S. States. BPB Industries PLC, British Gyp- 
cement plants, and the U.S. sector account- sum’s parent, had held a near monopoly in 
ed for 40% of the company’s turnover in wallboard sales for 20 years. A joint venture 
1986. Profits in the U.S. sector were down, between two large construction materials 
however, because of pricing competition, firms, Redland of the United Kingdom and 
and this caused Blue Circle to give more CSR Ltd. of Australia, was formed in Octo- 
attention to its cement industry in the ber for the purpose of entering the world 
United Kingdom. wallboard market including the British 

Clays.—English China Clays, the United market. Gypsum wallboard was to be im- 
Kingdom’s largest kaolin producer with ported from Norway until two plants were 
about 90% of total output, opened a new built in the United Kingdom. The plants 
kaolin mine, the Old Pound pit, in Corn- were expected to be operational by 1991. 
wall. The operation, with a capacity of One plant, on the River Avon near Bristol, 
90,000 tons per year and a reserve of more was to have an annual capacity of about 25 
than 250,000 tons, was the first new china million square meters of wallboard and 
clay open pit operation to be developed in would use gypsum imported from Spain. 
the United Kingdom for many years. Nitrogen.—Kemira Oy, the large Finnish
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fertilizers and chemicals firm, began con- world market prices. CEGB about doubled 

struction of a 200,000-ton-per-year ammonia its rate of coal imports near yearend after. 

plant in Hull on Humberside. The plant was contracting to import 3.6 million tons over a 

scheduled for startup in 1988. 8-year period at a price of $35 per ton. The 

-Salt.—In response to increased rock salt world market price, based on the USS. dol- 

demand for road deicing, the Mond Div. of lar, had nearly halved in sterling since 

Imperial Chemical Industries PLC opened a yearend 1985. The price of imported coal at 
19-million-ton underground reserve, called yearend was nearly one-half that of domes- 
the Whatcroft Development, in a new area_ tic coal. Australian coal was significantly 

north of its Meadowbrook underground cheaper than U.S. coal, f.o.b. British ports. | 

mine at Winsford, Cheshire. Meadowbrook, The import problem was exacerbated by the 

the only other operating salt mine in the newly reelected Conservative Government’s 

United Kingdom, produced about 2.0 mil- plans to privatize the electrical power in- 
lion tons of 92% rock salt during 1987, a dustry and to subsequently loosen coal im- 
10% increase over that of 1986. Cleveland port regulations. The second problem facing 

Potash Ltd. was producing about 0.25 mil- the coal industry was the resistance of the 
lion tons of byproduct salt per year from its largest coal mining union, the National 

| Boulby potash mine. . - Union of Mineworkers, to the adoption of 
oe flexible working hours. British Coal consid- 

| | MINERAL FUELS ered the change essential for further raising 

‘The British Government continued to Productivity, which reached a record 41 
declare its intention of privatizing its ener- ‘08 Per workshift at yearend, a 60% rise 
gy industry. It had begun its sale of British since the end of the coal strike in March 

Petroleum Co. PLC (BP) shares in 1977 and 1985.:The third problem was the resistance 

essentially completed privatization of this of local officials and the public, for environ- 7 

largest British oil company by yearend mental reasons, to the development of new : 

1987. In 1982, it had sold two of its smaller Surface mines. Approximately 18% of do- | 
oil companies, British National Oil Corp. mestic coal was produced by less costly 

(which became Britoil PLC) and Enterprise ®Urface mining. 
Oil PLC. The British Gas Corp. (BGC) had _ During the fourth quarter, three more 
been privatized in 1986. A think-tank group longwall mines, Stillingfleet, Whitemoor, 

recommended to the Government in 1987 and Ricall, in order of size, went on-stream 
that British Coal Corp. be sold in 1988 but Within the large Selby complex under devel- : 

no action was taken by yearend 1987. The opment in North Yorkshire. Total annual 
Government was planning to privatize the capacity of these mines approximated 4 , 

electrical power industry but no date was million tons. A 500,000-ton-per-year open | 
finalized. | | pit with a 6-year reserve was started at 

Coal.—The future of British Coal, produc- High Lane in Staffordshire. Expansions at 
er of 98% of the coal mined in the United four underground mines in other coalfields | 

Kingdom, was jeopardized by three domes- represented a potential 2.5-million-ton-per- 

tic coal supply demand problems. The fore- year increase in output. The largest of these 

most problem was whether it could remain was the Maltby Parkgate Mine in South 
competitive in the face of low-cost imports. Yorkshire, where an 8-meter-diameter 4- 
The Central Electricity Generating Board skip shaft was sunk to gain access to an 
(CEGB), British Coal’s largest customer, additional 40 million tons of coal. It would 

was considering the construction of suffi- more than double the mine’s annual coal 

cient terminals to import 30 million tons of production to 2.85 million tons by 1994. 

coal per year. Existing terminals limited The other mines being expanded were 

annual imports to about 10 million tons. Betteshanger, the only mine remaining in 

The planned imports would seriously cur- Kent; the Point of Ayr Mine on the coast of 

tail British production and might eliminate Clwyd in North Wales, where a new convey- 

the small Scottish coal mining industry. or decline was commissioned in November 

British Coal had a contract to deliver coalto to mine reserves under the sea; and the 

CEGB at the rate of 72 million tons per year Cynheidre Mine in South Wales, where a 7- 

over a 5-year period beginning April 1, 1986, million-ton reserve of anthracite, being 

and the company was attempting to negoti- accessed through a drift, would be extracted 

ate a 10-year contract. The 5-year contract ata rate of 500,000 tons per year beginning 

price was based primarily on production in 1988. A $700 million mining complex was 

costs and secondarily on imported and under development at Ashfordby in the
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Belvoir Valley in Leicestershire. The com- profitable. Seam irregularities prevented 
plex was to supply about 3 million tons per use of longwall technology. | : 
year to nearby power stations by 1994, BSC consumed about 8.5 million tons of | 
replacing the output of exhausted mines coking coal, of which about. 30% was im- 
nearby. The Government authorized con- ported, mostly from the United States. Four 
struction of the Margam sloping drift mine blast furnaces were equipped to replace 
in South Wales at a projected cost of $125 30% of the coke charge with injected coal. 

| million. The mine would supply 1.2 million Natural Gas.—New gas discoveries in the 
tons of coking coal per year to nearby British North Sea more than offset 1987 

- steelworks at Llanwern and Port Talbot production, causing a 5% increase in proven 
and reduce imports of coking coal. Actual reserves to about 45 trillion cubic feet. The. 
construction was contingent upon an agree- Frigg Field, which supplied about one-third | 

: ment between British Coal and the local of domestic gas consumption, was depleting 
labor union over flexible working hours, more rapidly than previously expected and : 
mainly a 6-day week. Plans were submitted was projected to be practically exhausted by _ 
for Government approval to construct a 1990. Production from the West Sole Field | 

| $700 million, deep, 1,200-meter mine called in the southern basin decreased during 
the Hawkhurst Moor project in the South 1987. A controversy arose regarding a fu- | 

_ Warwickshire coalfield in the Midlands. ture need to import large amounts of natu- 
Twin 8-meter-diameter shafts were to be ral gas from Norway. The domestic petrole- 
sunk to gain access to seven seams contain- um industry argued that tax breaks would 
ing a 145-million-ton reserve. After 10. years stimulate development of new fields in the 
of development with longwall technology, North Sea. | 

_ the mine was expected to employ 1,800 and Development of the V-Fields project and 
: produce 4 million tons per year of high- the Villages Complex in the southern basin | 

quality coal: British Coal closed seven ineffi- of the North Sea continued on schedule and 
cient collieries with a combined total annu- initial gas production from each was ex- 
al capacity of 3 to 4 million tons. These pected by yearend 1988. A fourth field, 
included Ireland, Newstead, and Woolley, North Valiant, was added by the operator, 
and four smaller mines, Abernant, Lady Conoco (UK) Ltd., in 1987 to the three fields 
Windsor, Snowdon, and Whittle. ' within the V-Fields project. Phillips Petro- 
CEGB made formal application to the leum Co. (UK) Ltd. obtained Government 

Government near yearend to construct an approval to develop the large Audrey Field, 
$800 million facility to reduce SO. emissions also in the southern basin, which was ex- 
from its 4,000-megawatt Drax coal-fired pected to peak at 1,200 million cubic feet 
power station in North Yorkshire. This per day. Amoco (UK) Exploration Co. made 
largest such unit in Europe burned 11 Government application to further develop 
million tons of coal per year. The desulfuri- and increase reserves in two of its produc- 

| zation unit would be the United Kingdom’s_ ing gasfields in the southern basin, East 
first and would require 700,000 tons per Leman and Indefatigable, at an estimated 
year of limestone. CEGB also planned simi- cost of about $140 million. 
lar units on each of its to-be-built 1,800- The second-phase development of the pro- 
megawatt powerplants sited in West Burton ducing Morecambe Bay Gasfield in the Irish 
in the Midlands and Fawley near the port of Sea continued and its scheduled completion 
Southhampton. The latter station would by yearend 1988 was expected to double 

| burn imported coal or coal from the Not- output to 1,200 million cubic feet per day. 
tinghamshire coalfield. Formal application Development of the North Brae recycling 
had been made for construction of the two  gas-condensate field in the central North 
plants, and they were scheduled to go on- Sea was ahead of schedule, and condensate 
stream in the mid-1990’s to replace other production was expected to begin by May 
aging plants. 1988. 

Imports accounted for nearly one-quarter Several competing oil firms sought per- 
of anthracite consumption. Imports from mits to build a gas-and-condensate-gath- 
China of this high-demand material began ering system from the Miller Field and 
in the fall at a contracted rate of 100,000 other fields in the central sector of the 
tons per year. Four mines in Wales account- British North Sea. 
ed for about one-half of British production, Twenty-five significant oil and gas discov- 
much of it from deep inefficient mines. Only eries were made in the North Sea. This 
5 of 13 coal mines in South Wales were resulted in an estimated gas reserve in-
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crease of about 2,100 billion cubic feet in tal Petroleum (Caledonia) Ltd. Development 

discovered gasfields as well as in oil-gas costs were more favorable for Arbroath, 
reservoirs. This surpassed gas production by Chanter, and Glamis because each was near 
about 30%. Significant gas discoveries were an established field so that common facili- 
made in the southern basin by Arco British ties, especially transportation, could be 
Ltd. near the Thames Gasfield, by Phillips shared. 
near the Hewett Gasfield, by Amoco 25 Exploratory and appraisal drilling in- 
miles off Humberside and north of the ‘creased significantly during the last 4 
Rough Field, by Conoco off Humber and by months of 1987 to about the 1985 level. A 
Mobil North Sea Ltd. in block 49/29 b-5. total of 182 such wells were drilled during 
The Government awarded 15 blocks in the 1987. Discovered oil reserves approximated 
southern basin in the 10th exploration 860 million barrels. Kerr McGee Oil (UK) 
round. Appraisal of gas-condensate blocks PLC’s Eocene-crude strike was the most 
in the ninth round had boosted interest and significant discovery. The reservoir, under 
drilling activity in the gas-condensate-rich 110 meters of water in block 9/186 and 200 
central North Sea. miles east of Aberdeen, Scotland, near Mo- 

- Petroleum.—Oil production and proven  bil’s Beryl Field, was conservatively esti- 
reserves each decreased somewhat for the mated to contain 400 million barrels of oil 

' second consecutive year. Proven reserves of and appeared to extend into Britoil’s adjoin- 
crude oil decreased by about 3% to approx- ing block 9/236. The second most signifi- 
imately 5.2 billion barrels. Nevertheless, cant oil find was the Alba trend, also 
the Government modified its production Eocene oil, discovered jointly by Premier 
forecast to show a less rapid decline in the Consolidated Oilfields PLC and Chevron . 
1990’s. Improved production systems en- Petroleum (UK) Ltd. in blocks 162 and 222. 
abled newer fields to profit at the $18 per Other significant finds were made by 
barrel average 1987 crude price. A study of Amerada Hess Ltd. near its Ivanhoe-Rob 
the British petroleum production tax sys- Roy development, Occidental’s strike in 
tem, conducted by the University of Aber- block 296a off Aberdeen, Amoco’s discovery 
deen, revealed that the system was suffi- off northern Scotland near its Hutton Field, 
ciently flexible to adjust fairly well to un- Texaco North Sea (UK) Co.’s. find near the 
foreseen changes in project profitability. Tartan Field, and BP’s oil strike off the 

Four new oilfields with a combined pro- Dorset coast near Wytch Farn. 
duction capacity of about 75 million barrels The Government’s 10th exploration 
per year came on-stream. These were, in round culminated in the awarding in May 
order of size, Total Oil Marine Ltd.’s North of 51 North Sea blocks, about 40% of those 

Alwyn, BP’s Southeast. Forties, Britoil’s offered. Industry mostly sought mature 
Clyde, and Mobil’s Ness Field. The increas- acreage near producing wells and was reluc- 
ed production did not offset decreased pro- tant to enter high-cost frontier areas. The 
duction in older fields, particularly in the one exception was a block in the Rockal 
Forties and Ninian Fields. trough awarded to Occidental. The other 

Late in the year, the Goverment author- areas, excluding the gas blocks in the south- 
ized development of four new oilfields with ern basin, were, in order of area, the central 
a combined production capacity of approxi- North Sea, the Moray Firth area, and the 
mately 75 million barrels per year. A proj- northern North Sea. 
ect by Shell (UK) Exploration and Produc- Final Government approval was granted 
tion (Shell Expro) Kittiwake Field was the in June for expansion of the United King- 
first to receive development approval grant- dom’s largest onshore oilfield, at Wytch 
ed in 18 months. Peak production, 36,000 Farn in Dorset, to 60,000 barrels per day. 
barrels per day, was to be transported by The project included construction of a 17- 
tanker. The gas byproduct was to be piped _ kilometer, 15-inch pipeline to Southhamp- 
to the Fulmar Field and then to Fergus on ton. A second round of onshore licensing 
the mainland. Amoco’s Arbroath Field was covering a 2,500-square-kilometer area pro- 
similar in size to Kittiwake, and production duced 78 applications. Awards were to be 
from both was expected to begin by 1991. announced in 1988. Onshore exploration 
The two lesser fields were the Glamis Field was down in 1987. 
of North Sea Sun Oil Ltd. and the much The British Government’s disposal of its 
smaller Chanter Field operated by Occiden- remaining 32% ownership of BP began in
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October as a public stock offering. Sales thus became a fully owned subsidiary of BP. 
went badly because of the October collapse BP’s U.S. assets then equaled about 50% of 

| of the world stock market. The Kuwait its world assets. BP also began its acquisi- 
Investment Office purchased much of the _ tion of Britoil and had purchased 30% of its 
offering and held an 18% ownership in BP _ shares by yearend for about $1 billion. 
by yearend. —_———_—___. . ne 

BP acquired at midyear its last 45% share zphysical scientist, Division of International Minsrale, 
- of Standard Oil Co. for about $8 billion. nae tty? Values have been conve m 

Standard Oil, renamed BP America Ltd., 3100 USS OL the average vate dng et rate of



The Min try of The Mineral Industry of 
Venezuela | 

By Harold R. Newman!’ | | 

| The economic growth of Venezuela slow- ela to produce more of its other mineral 

ed to 3.2% in 1987, compared with the 5.2% resources for export. Plans were under way 

growth rate in 1986. Even so, it was the to expand the country’s primary aluminum : 

second-best performance of the non-oil sec- production. Venezuela aims to become the 

tor of the economy since 1978. The Govern-. world’s second or third largest producer of | 

ment continued to pursue a stimulative aluminum. Projects were also under way to 

fiscal policy. Public investment expendi- expand steel and petrochemical output. 

tures increased 38% and resulted in a There was also planning to increase exports 

| Central Government budget deficit of 7% of of cement, ceramics, and other mineral- 

the gross domestic product (GDP). Despite a related products. a 

| better than expected economic perform- In recognition of the need to restructure 

ance, the most serious disappointment was the mining industry, in May 1987, a new 

‘the 40% increase in the inflation rate. law was put before the Congress of Venezu- . 

According to official figures, unemployment ela to establish a National Mining Council. 

fell from 10% in 1986 to 8.5% at yearend. The draft law proposed four alternative 

Venezuela continues to be heavily depend- methods for conducting mining activities: 

ent on petroleum export earnings. In 1987, direct exploitation by the Ministry of Ener- 

petroleum accounted for about 17% of the gy and Mines (MEM); exploitation by state- , 

GDP, 52% of Central Government reve- run regional organizations; concessions to 

nues, and 87% of export earnings. private firms with the Government having» : 

Despite uncertainty about future petrole- some rights to participate; and exploitation 

um prices, Petréleos de Venezuela S.A. of industrial minerals, such as clay and 

(PDVSA) allocated about $2.6 billion? to a gravel, by private firms under special per- 

number of major projects in progress or mits. Exploration licenses would be issued 

anticipated. Annual investments of about for 3 years, while development concessions 

$800 million for production and exploration could be issued for up to 25 years. Taxes on 

were also planned. These investments could _ profits, now 60%, would be reduced to 50%, 

increase potential oil production levels as long as profits were less than 30 million 

to 2.7 million barrels per day. Petroquimica _ bolivars (Bs) per year. 

de Venezuela S.A. (PEQUIVEN), PDVSA’s Existing mining laws were considered to 

petrochemical subsidiary, was expected to be cumbersome and not conducive to order- 

seek foreign and domestic partners for pe- ly development of the sector. Development 

trochemical projects. PDVSA indicated that of a mining project by a private company 

foreign partners would participate in the required approval by at least seven minis- 

development of the Guasare coal deposit in tries, the Central Bank, the Foreign Trade 

Zulia State. Institute (SIEX), the regional authority, and 

Venezuela became increasingly conscious state and local governments. The lengthy 

of its mineral wealth, other than petroleum, process required a high degree of dedica- 

and its potential in bauxite, coal, diamond, tion and patience by the private inves- 

gold, iron ore, and natural gas production. _ tor. 

The need to diversify its export earnings Registered total foreign investment at 

away from petroleum was leading Venezu- yearend totaled $1.8 billion, with 60% 

945
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accounted for by U.S. investors. Despite. of cost of foreign investment from the 
- liberalization of the foreign investment free-market rate of Bs30.00=US$1.00 to 

regulations in September 1986, new for- Bs14.50=US$1.00 greatly increased the dol- 
, eign investment increased by only $27 lar cost of new foreign investment. 

million in 1987. The December 1986 shift | 

| | PRODUCTION : 

Petroleum production was 1.5 million ite produced by C.V.G. Bauxita de Venezola- 
barrels per day (bbl/d) with an additional na C.A.’s (BAUXIVEN) los Pijiguaos Mine 
165,000 bbl/d of condensates and 94,000 in Bolivar. State, at Interamericana de 

bbl/d of gas liquids, which was a small AldminaC.A.’s INTERALUMINA) plant at 
decrease from that of 1986. Venezuela con- Ciudad Guayana, Bolivar State. This com- 

| tinued to maintain a production potential of pleted the vertical integration of the coun- 
2.6 million bbl/d by increasing the propor- try’s aluminum industry. Domestic and for- 
tions of light and medium crudes, instead of _ eign iron ore sales by CVG Ferrominera del 
its traditional heavy-crude resources. Vene- Orinoco C.A. (FERROMINERA) continued 
zuela announced the commercial produc- to improve, increasing from 15.5 million 

) tion of Orimulsion, a hydrocarbon slurry tons in 1986 to 17.2 million tons. 
made from water and Cerro Negro Heavy The Government tightened its control | 
crude from the Orinoco heavy-oil belt. The over mining and prospecting activities for 
product was considered to be capable of gold in Bolivar State where most of the 
competing with coal in thermal electrical country’s gold deposits are. Because of the 
generating plants. Plant tests were being remoteness of the area and close proximity 
conducted at New Brunswick Electric Pow- to borders adjoining Brazil and Guyana, | 
er, Canada, which expected to burn about smuggling has been a problem. A gold 

- 800,000 barrels by yearend 1988. A process exporting program was initiated by the 
was also being developed to produce coke Government, and 8 tons of gold valued at | 

/ from extra-heavy petroleum to manufac- $45 million was sold by the Central Bank at 

| ture anodes for the aluminum industry. yearend. oo 
The first alumina was refined from baux- a 

| Table 1.—Venezuela: Production of mineral commodities! 

(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986 1987¢ 

| METALS : 
Aluminum: 

Alumina_____§---_____~~___ 560,000 1,139,000 + —- 1,085,000 ~—-_1,296,000 ~—1,847,000 
Bauxite ________________ _— — _ — 217,000 
Metal, unalloyed ingot _______________ 335,200 386,150 395,894 424,000 428,000 

Gold, mine output, Au content ___ troy ounces__ 734,850 755,975 F71,180 80,730 107,608 
Iron and steel: 

Iron ore and concentrate ___ thousand tons__ 9,449 718,055 14,754 16,753 17,780 
Metal: 

° Pigiron ________________do____ 348 326 441 491 480 
Sponge iron ____________.__do____ 2,418 2,486 2,635 2,918 3,190 

Ferroalloys: 
Ferromanganese ________do____ 2 2 2 (7) __ 
Ferrosilicomanganese _____do____ 9 9 22 29 28 
Ferrosilicon?____._.______do____ 46 44 61 51 50 

Total_____________do____ 5T 55 85 80 78 
Steel, crude ______________do____ 2,558 2,777 3,055 3,467 3,700 
Semimanufactures, hot-rolled __ _do____ 1,919 1,973 2,060 2,315 3,000 

Lead, secondary, smelter® _______________ 15,000 17,000 18,000 16,000 17,000 
INDUSTRIAL MINERALS 

Amphybolite________________________ T258,000 169,081 183,296 297,000 243,000 
Cement, hydraulic. —~§-9 2 = = 2 4,444,104 4,783,000 5,294,000 5,747,000 6,110,000 

ays: 

Kaolin. ™16,000 12,540 T19,000 14,906 30,000 
Other ____________-_ _ thousand tons__ 1,839 1,868 1,928 1,648 1,968 

See footnotes at end of table.
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| Table 1.—Venezuela: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) . 

Commodity 1983 1984 1985 1986? | 1987° 

INDUSTRIAL MINERALS —Continued » oe 

Diamond: , 
Gem _______________~-~~~—.- carats__ 45,367 40,739 47,400 42,000 41,000 
Industrial ____§_/_/_____._-_-~~do____ 233,553 ~ 232,183 167,900 180,000 - 72,000 — 

Total _.._._____________do____ © | 278,920 272,922 215,300 212,000 113,000 
Feldspar.._ —~_________~~--~~-~-~-~-~-~-~~-~- 37,400 - F40,497 | 42,440 36,000 43,000 
Gypsum. _____~—~--~_--_-----~~---~--- 204,600 142,386 188,754 257,000 247,000 
Lime, hydrated_ ____.._._-__-_--------- £2000 __ __ _ __ 

Nitrogen: N content of ammonia _______._—~~- 379,652 463,000 490,300 654,600  —- 625,000 
Phosphate rock_ . .___________-~-~---- 3,000 3,265 _ 8,567 173,000 103,000 
Pyrophyllite _________-_-__-_---~---~--- ~ 15,000 15,500 18,700 25,000 32,000 
Salt, evaporated ____________.-------~- 310,650 ™280,700 - 338,889 511,421 500,000 
Senpentinite, crushed_______________-_-- © - 825,500 345,255 517,117 558,550 ~ 580,000 
Stone, sand and gravel: 

Stone: 
Dolomite_____——__-_ thousand tons__ 239 87 274 303 257 
Granite____ ~~ -_____~-----~-~- 770,970 °335,726 — 655,587 530,000 287,000 
Limestone _________ _ thousand tons_ _ T12,209 11,561 13,906 15,686 15,929 
Marble ______.___—-—~— cubic meters_ _ 455 169 272 ~«~—:s«&B AY 671 

_ Sand and gravel _______-_ thousand tons__ T5826 5,989 — 6,388 6,545 6,829 
Sand, glass _______.________~do___~_ F230 F334 297 349 - 450 

Sulfur, byproduct of petroleum and natural gas° _ 85,000 86,000 35,100 | 99,380 96,000 

MINERAL FUELS AND RELATED MATERIALS - 7 | 

Carbon black® ________._- thousand tons__ ‘18 51 55 41 61 
Coal, bituminous_____________----~-_--~- 39,100 50,870 41,427 57,641 93,000 
Gas, natural: 

Gross__________ ~~ million cubic feet__ 1,222,100 1,150,364 1,165,088 — 1,280,870 - 1,060,000 
Marketable ____________ =~». -_do.___ 508,460 — - 517,664 498,159 576,390 — 465,300 

| Natural gas liquids:* , . . - oo. 
Natural gasoline . a - 

. thousand .42-gallon barrels... 4,483 4,708 6,885 6,687 - ~ 6,500 
Liquefied petroleum gas _________do____ 13,949 18,945 15,849 15,007 15,000 

Total ..._________.-____do____ 18,432 18,653 «22,734 21,694 —-.21,500 
Petroleum: 

CrudeS__ 5 75 5 eee do_ --- 657,365 ™659,942  *°618,581 653,563 603,594 

Refinery products: 
Gasoline: 

Aviation _._~________~do____ | 430 539 . 813 277 286 
Motor __ $$ ____.____——do____ 67,500 46,100 59,994 88,470 76,884 

Jet fuel___ § do 14,500 14,486 18,263 20,770 21,229 
Kerosene____§_________.—_do___ - 4,440 4,277 21,648 32,060 2,768 
Distillate fuel oil __._______-do___~ 67,510 69,744 92,870 87,470 76,884 
Residual fuel oil _.._._.____-do____ 108,740 117,466 107,987 96,620 89,760 
Lubricants______.~______.--do___~ €2,400 2,340 2,343 2,453 2,566 
Liquefied petroleum gas_ _ — _ _ _ _do___~_ €2,000 1,868 15,848 2,824 32,640 
Asphalt and bitumen __——__—-—do___- 8,660 8,930 10,215 11,980 11,983 
Naphtha______________~-do___~_ ©10,000 19,800 21,249 15,750 18,760 
Refinery gas® _____________do___-_ 9,200 12,020 7,844 9,862 7,400 
Unspecified _______.._____-do___ _ 27,260 27,813 "20,754 22,330 22,640 

Total____________-do___- 322,640 325,383 379,388 390,866 . 363,800 . 
i 

€Estimated. Preliminary. "Revised. 
1Table includes data available through June 30, 1988. 
*Revised to zero. | 
3Figures represent combined 45% silicon content and 75% silicon content production. 
“From nonassociated natural gas only. 
5Includes associated natural gas lease condensate and natural gasoline. Lease condensate is included as follows, in 

thousand 42-gallon barrels: 1988—3,127; 1984—3,156; 1985—not available; 1986—5,380; and 1987—not available. Natural 
gasoline is included as follows, in thousand 42-gallon barrels: 1983—229; 1984—249; 1985—219; 1986—247; and 1987—230. 

SLiquid equivalent. | 

TRADE 

Venezuela’s trade surplus in 1987 declin- most 12%, they were still small in compari- 
ed by slightly more than the $5.7 million son to the decline in petroleum revenues. 
decrease in its petroleum export revenues. Declining oil income and the resulting loss 
Although nonpetroleum exports rose al- of budgetary revenues and foreign exchange
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reserves continued to be a major concern of Curacao refinery. The program of 50-50 , 
the Government. INTERALUMINA contin- joint ventures now includes AB Nynas- 

. ued to produce alumina in excess of domes- Petroleum (Sweden), Veba Oel AG (Federal 
| tic requirements, and about 500,000 tons Republic of Germany), Citgo Petroleum 

was exported in 1987. FERROMINERA ex- Corp., and Champlin Petroleum Co. (United 
ported 11.7 million tons of iron ore in 1987. States). These overseas ventures serve the 
Venezuela and the European Economic dual purpose of ensuring placement of 
Community (EEC) signed an agreement es- Venezuelan crude oil exports and giving 

_ tablishing access to the European market PDVSA profits from downstream market- | 
: for 72,000 tons of steel products in 1987. ing and distribution. Slightly more than 

Venezuela’s chemical and petrochemical in- one-half of Venezuela’s 1987 petroleum ex- 
‘dustries generated about $250 million in ports went to the United States, with 18% 
foreign exchange in 1987. FERROMINERA going to Europe, 11% to Latin America and 
negotiated a barter agreement with Ma-_ the Caribbean, not including the 12% to the 

- rubeni Corp. of Japan to swap 240,000 tons _ refineries in Curacao and Aruba. © _ 
of iron ore for two telephone control sta- Venezuela was not a member of the 
tions. General Agreement on Tariffs and Trade | 

Venezuela has shifted from being simply (GATT). The decision by the Government in 
| an exporter of crude petroleum and petrole- 1987 to study the issue of GATT member- 

um products to being a seller of petroleum ship was considered to be very significant 
products refined at various locations. This and indicated an awareness that the coun- 

, was the result of the big expansion of its try needs a broader-based participation in 
overseas refining locations during 1985-86 the world economy if it is to diversify 
through joint ventures and leasing of the exports. | | oo 

| Oo COMMODITY REVIEW | , 

: a METALS of Venezuela’s aluminum industry, which is | 
oo . . expected to be one of the world’s lowest cost 

_ Aluminum and Bauxite.—Corporacion producers because of abundant bauxite, in- 
_ Venezolana de Guyana (CVG) signed a let-  gxnensive hydroelectric power, and basic 

ter of intent with Aluminum Co. of America infrastructure. The industry’s direct smelt- 
(Alcoa) and Suramericana de Aleaciones ing costs were estimated at $18 per pound. 

Laminados (Sural) to build a 120,000-ton and investment costs at about $3,000 per : 
aluminum smelter near Puerto Ordaz. The ton of installed capacity. | 
plant will cost approximately $375 million Mining was started in 1987 at C.V.G. 
and will use Alcoa technology. Alcoa and Bauxita Venezolana C.A.’s (BAUXIVEN) 

Sural will each own 40% of the smelter, [os Pijiguaos Mine in the Cedano District, 
with CVG holding the remaining 20% southeast Bolivar State. The first alumina 
share. The smelter was expected to be was refined from Los Pijiguaos bauxite at 
operational within 3 years, with 80% of the the INTERALUMINA plant in ~ Puerto 
production destined for export markets. Ordaz, thus completing the vertical integra- 

| Aluminio del Caroni S.A. (ALCASA) sign- tion of the Venezuelan aluminum industry. 
ed a Bs520 million loan agreement with a BAUXIVEN was expected to produce 3 : 

group of private domestic banks led by million tons of bauxite per year by 1990, 
Banco Consolidado to finance ALCASA’s with an increase to 6 million tons per year 

expansion plans. Also, Industria Venezola- by 1992. Any bauxite excess to the needs of 
na de Aluminio C.A. (VENALUM) signed a_ the domestic market would be refined and 
Bs400 million loan agreement with a group exported as alumina. The INTERALUMI- 
of domestic banks led by Banco Latino to NA refinery produced more than 1 million 
finance the company’s expansion plan. The tons of alumina in 1987, and a decision was 
new credit line adds to the $54 million loan made to increase capacity to 2 million tons 
agreement with the West German bank per year by the end of 1991 at an estimated 
Kreditanstal Fuer Wiederareifbau to assist cost of $470 million. About 500,000 tons of 

in the expansion of VENALUM’s produc- alumina was exported in 1987. Los Pijiguaos 
tion capacity from 280,000 tons to 450,000 has proven reserves of 200 million tons and 
tons per year over the next 3 years. probable reserves of an additional 500 mil- 

These agreements underline foreign and lion tons. FERROMINERA discovered a 
domestic investors’ confidence in the future large deposit of high-grade bauxite near



THE MINERAL INDUSTRY OF VENEZUELA 949 

| Upata, about 70 kilometers southeast of Some of these potential areas were being 
Ciudad Guyana. Reserves were estimated at exploited. 
100 million tons. - Iron Ore.—FERROMINERA continued to 
Gold.—Venezuelan gold reserves, esti- increase production from the San Isidro 

mated at 11.5 million troy ounces, are the Mine. Combined production from the San 
largest in Latin America. The country is Isidro and Cerro Bolivar Mines was more 
estimated to have 12% of the world’s known than 14 million tons, and the El Pao Mine 
gold reserves. This gold potential mostly produced almost 3 million tons. Work was 
had been ignored in the country’s petro- continuing on converting the Minerales 

- leum-centered economy. However, the fall Ordaz C.A. (MINORCA) iron briquet plant 
in the price of petroleum on the world to a direct-reduction iron (DRI) plant by 

' market and the pressures of external in- Kobe Steel Ltd. Completion of the floating 
debtedness have caused the Government to transshipment station on the Orinoco River 

promote alternative exports, including gold, was expected in 1988. This topping-off sys- , 
derived from the country’s considerable tem would allow FERROMINERA to in- - 
mineral wealth. A gold exporting program crease the size of bulk carriers used for iron 

was begun in 1987, and 3 tons of gold valued ore and load vessels too large to enter the 
at $45 million was sold in December 1987. Orinoco channel. The consortium selected 

The. target for exports of domestically to build and operate the project was Nippon 
mined gold in 1988 was 15 tons with an Karan K.K., Marubeni Venezuela, Mitsu- 
expected value of $300 million. _ bishi Venezolana, J. J. McMullen Co. of the | 
Monarch Resources Ltd., a Bermuda- United States, and Orinoco de Navegacion 

_ based company, was formed in 1986 to serve S.A. _ OO 
as a holding company for several subsid- The most important and costly project 
iaries. Monarch has become a partner with FERROMINERA was involved in was the _ 
CVG in several joint-venture gold explora- construction of a 3-million-ton-per-year iron 

| tion and mining projects in Venezuela. ore pellet plant. The project was originally 
These projects are in the El Callao area, announced in mid-1986, and a decision to 
Bolivar State, and include management of Construct the plant was expected in early 
the Columbia Mine by a Monarch subsid- 1988. | | son 
iary, Projectos Tecnicos Mineros C.A. . Iron and Steel.—C.V.G. Siderargica del 
(Protemin); exploration and mining of Mon- Orinoco C.A.’s (SIDOR), Venezuela’s largest 

arch’s interest in six concessions around E] Steelmaker, net profits were down from $70 | 
- Callao, totaling 6,000 hectares; participa- ™illion in 1986 to $27 million in 1987. This 

tion in the planned expansion of the Colom- WaS due mainly to the servicing of the _ 
bia concentrator, increasing capacity to 830 Companys long-term foreign debt. Produc- 
tons of ore per day; and reevaluation of the tion and efficiency continued to increase in 

El Callao Mine, which had been shut down 1987, and SIDOR was seeking to expand its 
for several years. Revemin II C.A., another ©*P ort markets. . 
Monarch subsidiary, was to build an 800- Siderurgica Venezolana S.A. (Sivensa) 
ton-per-day processing plant to extract gold 5 proceeding with construction of a DRI 

from the Mocupia Gorge tailings using plant to P roduce 400,000 tons per year of 
carbon-in-pulp treatment. These tailings hot-briquetted Midrex sponge iron. Sivensa 

are estimated to contain 200,000 ounces of will operate the plant under the name 
gold at an 85% recovery rate. Siderargica del Caroni S.A. eyes 

Greenwich Resources Venezuela S.A., a Other Metals.—C.V.G._ Ferrosilicio de 

subsidiary of Greenwich Resources PLC Venezolana C.A. (FESILVEN ) was planning 
(United Kingdom), was continuing to ex- a significant increase in its ferrosilicon 

plore, develop, and exploit its mining con- output. The company was also considering 

cession in the Pastora complex of northeast producing sricon metal’ ELEN ten 
Venezuela. The company was reported to be to boost ferrosilicon capacity trom 00, 

. . , tons per year to 90,000 tons per year by 
planning a mine south of El Dorado, Bolivar 1988. M han 80 £ FESILVEN’ 
State. Greenwich Resources and Monarch ; more than 80% o 8 pro 

. . . duction was exported. 
were the first foreign companies to be given 
gold-mining permits since 1934. 

The Geological Survey of Venezuela out- INDUSTRIAL MINERALS 
lined several important alluvial zones con- Cement.—The Venezuelan cement indus- 
taining gold and palladium in the central try was made up of eight companies with 
Amazonas Territory along the Guapuchi Venezolana de Cementos C.A. (VENCE- 
River. MOS) as the principal producer. Increased
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domestic sales and exports stimulated an mining project in Tachira State to reduce 
| increase in 1987 production, which was imports of coke. The coking-coal deposits 

_ reported to be more than 6 million tons. The near the towns of Gobatera, Rubio, and Las 
industry was running at more than 90% of Adjuntas will be mined by the state compa- 
capacity. Export levels were expected to. ny Carbones del Suroeste C.A., trucked to a 
decline as the domestic market expands river port, and barged down the Apure 

unless additional capacity is added. Vene- River to the Orinoco River. The Govern- 
zuela has not imported any cement since ment was planning to build a 36,000-ton- 

1983. a per-year coke plant to handle the 700,000 
Other Industrial Minerals—MEM con- tons per year of mined coal. The coke would 

tinued exploration efforts in Guaérico and _ be used by the plants in the Guyana indus- 
Zulia States for barite. Several large depos- trial area. | 
its were outlined. New feldspar mines were In Anzodatigui State, Vencemos Cavosa 
opened in the Tinaquillo area, Cojedes C.A. (CAVOVEN), a joint-venture company 

. State. A gypsum open pit was under devel- 60% owned by VENCEMOS and 40% own- 

opment mn southern soucre tate ae mine oq by the Spanish company Compafiia Auxi- | 
was expected to produce 300, ons annu- : | 
ally. Two pyrophyllite mines were opened har de Voladuras (CAVOSA), was develop- . tral Lara State to supvlv material for 22 the Fila Maestra coal project toward an 
in cent 0 supply . output of 700,000 tons per year of steam | 

a the paint and cement industries. Geological coal. The mine produced about 150.000 tons : 
| investigations were under way in the Tina- f " lin 1987 th th ducti al be f 

quillo complex to evaluate asbestos, ben- ° coa mm . © procuction wilt be tor 
tonite, and magnesite deposits export through the port of Guanta. 

, " | Petroleum and Natural Gas.—As a result | 
| MINERAL FUELS of new discoveries of light and medium 

. | crude oil in El Furrial and Musipan, in 

Coal.—Carbones del Zulia C.A. (CARBO- Monagas State, and other discoveries south | 
ZULIA), a subsidiary of PDVSA, signed a of Lake Maracaibo in 1987, Venezuelan 
preliminary development agreement with a proven crude oil reserves were estimated to — 
group consisting of subsidiaries of Atlantic he 58 billion barrels. A large proportion of 
Richfield Co. of the United States and Ente these reserves consist of light and medium 
Nazionale Idrocarburi (END of Italy, for the crudes. Natural gas reserves were esti- 

development and marketing of coal from mated to be 92 trillion cubic feet. 
the Guasare region of Venezuela. The Gua- Through its “internationalization” pro- 

_ sare coal project will be owned 49% by gram of 50-50 joint ventures in refining 

CARBOZU LIA, 43% by the consortium, and operations in consuming countries, PDVSA 
8% by private investors of Venezuela. The ... able to place 450,000 bbl/d in overseas 

foreign companies are ACC Venezuela Inc., refineries and expected to be able to in- 
a unit of Arco Coal Co., which is a subsid- crease shipments to a total of 700,000 bbl/d. 
lary of Atlantic Richfield, and Agip Car- The process capacity of PDVSA’s refineries 
bone, a subsidiar y of ENI. The consortium in Venezuela and overseas at yearend was 
will be developing one of the largest re- as follows: 

maining undeveloped coal deposits in the " 
Western Hemisphere. Once in operation at 
its planned production rate of 6.5 million Process 
tons per year, the proposed project would be Refinery location eee chore tne. 
a formidable competitor in the world steam barrels cent) 
coal market. The Guasare region covers 4 —ss—SCSCS< redac) 
8,250 hectares and contains an estimated Venezuela: 
320 million tons of recoverable steam coal, Amuay -___-~~----~- 600 100 

. oy Bajo Grande_________ 57 100 
although the region’s total coal reserves are Cardon...__._.. 260 100 

estimated to be much higher. Formalization El Palito El Toreno_ ---- 108 100 
of the joint venture was delayed by the San Roque 77777 5 100 
foreign partners because of the exchange Federal Republic of Germany: 
rate that would be applied to the foreign 20% ->----------- +e 3 
investment and the uncertainty of what neustadt ~----~------ 130 25 
exchange rate would be applied for remit- sweden. 0 
ting future profits. Antwerp ~---------- 3 50 

Production in 1987 was about 127,000 Nynachame 72227777 98 oH 
tons, of which 60,000 tons was shipped to United States: 

. Champlin Petroleum Co_ _ 173 50 
France and Italy for testing. Citgo... 330 50) 

The Government was also developing a ——______—
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The $1 billion Nurgas pipeline, designed octane level of gasoline. Estimated invest- 

to bring natural gas from the gasfield of ment in the MTBE plant, to be at Jose, 

eastern Venezuela to the central and west- would be $145 million. 

| ern parts of the country, was under con- The Government announced that it would 

struction. build a 70,000-ton-per-year polypropylene 

PDVSA’s petrochemical subsidiary, PE- plant using Mitsui Petrochemical Indus- 

QUIVEN, continued construction of new tries of Japan technology. The plant would 

facilities to produce chlorine, ethylene, olef- be at PEQUIVEN’s Zulia complex and cost 

ins, plastics, and propylene at the E] Tabla- an estimated $133 million. Partners in the 

zo petrochemical complex in Zulia State. In new joint venture, Polipropylene de Vene- 

1987, PEQUIVEN produced more than 2 zuela S.A., are PEQUIVEN, 49.4%; Mitsui, 

million tons of petrochemical products, the 20.2%; and two private-sector groups, 15.2% 

highest figure ever. each. Polypropylene was the only major 

PEQUIVEN also signed a joint-venture type of plastic not currently produced in 

agreement with Ecofuel, a subsidiary of Venezuela. 

ENI of Italy, to form a new company called =———H——— 

Super Octanos C.A. to produce 500,000 tons =Physical scientist, Division of International Minerals. 

per year of methyl terciary butyl ether -,,Uvess otherwise species we Satars at the rate a 
(MTBE), a nonlead additive to raise the  Bs14.50=US$1.00.
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The Mi try of e Mineral Industry of _ 
Y ugoslavia | 

By Walter G. Steblez' | 

Yugoslavia remained a producer of a with other East European centrally plan- 
broad range of mineral commodities. Al- ned economy countries, but also several 
though by world standards the country was important differences. Although the Yu- 
not a dominant producer of any one mineral goslav economy and mineral industry op- 

or fuel, Yugoslavia was by European stand- erated under the state-owned enterprise 

ards an important producer of antimony, system, mining and other industrial enter- 

| bauxite, copper, lead, and zinc. The country - prises were relatively independent in re- 

was also an important producer of a wide spect to maximizing profits as long as gener- 
variety of industrial minerals. In 1987, Yu- al economic guidelines were met.’ State- | 

goslavia’s economy showed a significant owned enterprises operated in accordance 
downturn. The gross domestic product de- with the Law of Self-Management by Work- 
clined for the first time in 4 years and ers Councils, which gave workers direct . 

industrial production increased only slight- participation in enterprise management. 
ly. The rate of inflation, the highest since Government regulations adopted in 1984 
the end of World War II, rose by 170% in eliminated the 49% ceiling on foreign in- 
1987. Industrial imports also declined, re- vestment equity and removed restrictions 
ducing needed supplies of machinery and on profits that could be earned and repa- 
equipment for the mining industry, which triated by foreign investors. However, for- 

adversely affected mineral production dur- eign partners in a joint venture were enti- 

ing the year. Major events in the mineral tled to only 50% representation in venture 
industry in 1987 included serious financial management regardless of the amount of 

difficulties at the Trepca lead-zinc mining equity held. Since 1984, foreign investment 
and beneficiation complex in Kosovo, the in Yugoslavia’s mineral industry was 
construction startup of the third stage of involved primarily in the country’s mineral 
the Zeljezara-Zenica steelworks, the com- fuels sector. : 
missioning of a new iron ore concentrator at To control inflation and promote produc- : 
the Sisak steelworks in Croatia, the mod- tion and exports, the Government adopted 
ernization of the Kirdicevo aluminum measures in November that included ad- 
works, and the development plan for the ministrative wage and price controls. The 
Rudnik Boksita Vlasenica bauxite deposit rate of inflation was reduced but was not 
in Bosnia. In the energy field, construction brought down to manageable levels by year- 
startup of a new brown coal mine began at end. Also, the Government negotiated with 
Petisevskoye Polje near the Hungarian bor- the International Monetary Fund to re- 
der. schedule Yugoslavia’s foreign debt to at- 
Government Policies and Programs.— tract new foreign credits. 

Since 1945, the Socialist Federal Republic of To reduce the country’s dependence on 
Yugoslavia, a federation consisting of the imported energy, the Government planned 
Serbian, Croatian Slovenian, Macedonian, to invest about $8.1 billion (Yugoslav evalu- 

Bosnian-Herzegovinian, and Montenegrin ation) to further develop domestic energy 

Republics, developed along centrally plan- sources, largely coal, natural gas, and petro- 

ned economy lines. The country’s economy __leum, by the turn of the century. A Govern- 
not only showed many features in common ment study of Yugoslavia’s mineral in- 

953



| 954 __ MINERALS YEARBOOK, 1987 | | | 

dustry capacity and prospects through 1999 zinc by 107%. To achieve these output 
indicated a planned 30% increase in the levels, an investment of $3.4 billion would 
output of primary aluminum by the year be required for the exploration of new ore 

_ 2000 compared with that of 1986. Similarly, reserves, development of new mines, and 
the production of copper would increase by the upgrading of existing infrastructure. | 
21%, that of lead by 88%, and that of 

a PRODUCTION | 

The planning of mining output and other gas, and refinery products). The output of | 
industrial activity remained decentralized most sectors of the mineral industry declin- 
and subject only to general economic guide- ed compared with those of 1986 with the 7 
lines set by the Government. Major enter- exception of those involving the extraction 
prises in the country’s mineral industry and refining of petroleum and natural gas. 
were Energoinvest (aluminum), Rudarsko Despite an increase in the mine production 
Metalurski Kombinat. (RMK) Zajaca (anti- of coal, the output of clean marketable 
mony), Dalmacija Cement (cement), Ru- product declined by 12%. Likewise, the 
darsko Topionicarski Bazen (RTB) Bor (cop- output of iron and steel declined by 3%, and 
per), Jugohrom (ferroalloys), RMK Zenica that of nonferrous metal ores, nonferrous 
Giron’ and steel), Rudarsko-Metalursko- metals, and semimanufactures by 5%, 2%, 
Hemijski Kombinat Olovo i Cink (RMHK) and 6%, respectively. The production of 
Trepca (lead and zinc), and INA Zagreb (oil, industrial minerals also declined slightly. 

_ | Table 1.—Yugoslavia: Production of mineral commodities? 
Ce (Metric tons unless otherwise specified) 

Commodity? 1983 1984 1985 1986? 1987° Ol 
METALS 

Aluminum: . . . Bauxite _..........__ thousand toma. = 3,500 3,347 3,250 3,459 83,394 Alumina___________-______do____ 1010  — 1,185 1,138 1,117 $1,113 ——— : —eoeeeeeeeeeeeeeeeeeeeee 
Metal ingot: 

Primary®___.§_--§.§-§-_-_-_-_-____ $258,174 270,000 280,000 282,000 . 244,000 Remelted® #__- 2 $25,885 ‘81,567 36,092 37,670 37,084 —$——r LONI, 084 
Total __--__-____~_________ 283,559 301,567 316,092 319,670 $281,084 Antimony: 

Mine and concentrator output: 
Ore, gross weight ..._§.._-_______ 50,961 51,000 71,000 61,000 548,000 Sb content of ore _______________ 950 945 1,088 859 3834 Concentrate, gross weight___________ 2,072 2,844 3,000 2,800 4,300 Metal (regulus)_____ 5 895 1,268 1,502 1,830 $1,002 Bismuth, smelter output ____.________ 45 30 68 21 373 Cadmium, smelter output __._____________ 48 270 279 259 305 

Chromium: Chromite concentrate (produced large- 
ow from imported ores)_._._____________ $76,935 510,022 75,000 75,000 102,000 

Mine and concentrator output: 
Ore, gross weight_____ thousand tons__ 23,448 25,279 26,166 27,864 827,745 Cu content ofores®_______________ ™ 3129500 = 8187,575 141,200 144,800 138,700 
Concentrate, gross weight 

thousand tons__ 543 609 582 536 3514 HE 
Metal: 

Blister and anodes: 
Primary______.~-.__________ 86,833 84,657 T €84,500 F €84 500 75,000 Remelted* _-_______________ 80,9038 91,679 *°104,500  ©1038,500 90,000 et 90,000 

Total -_-___._________ 167,736 176,336 189,000 188,000 3165,000 ee 165,000 
Refined: . 

Primary_____._____________ 82,925 80,259  *°g0,000  * °81,000 80,500 Remelted* _._______________ 40,783 47,352 °°55.000 7 &59,393 58,367 ES 8867 
Total______-___________ 123,708 127,611 * 135,000 140,393 $138,867 Gold, refined _____________ troy ounces__ 136,250 125,130 ©110,000 *115,000 157,500 Iron and steel: 

Iron ore: 
Grose weight _______ thousand tons__ 5,018 5,321 5,478 6,618 35,983 Fe content _______________do____ 1,529 1,837 “1,800 F €2.000 1,800 

See footnotes at end of table.
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Table 1.—Yugoslavia: Production of mineral commodities! —Continued | 

-. - (Metric tons unless otherwise specified) a | . 

a 

Commodity” 1983 _ 1984 1985 1986” 1987° 

METALS —Continued | | | | a | 
Iron and steel —Continued | 

Iron concentrate, gross weight oo 
Metal thousand tons. — T2424 2,503 2,482 2,995 33,247 

etal: 
Pigiron _.______________do___~_ 2,845 2,855 3,120 3,063 32.868 

Ferroalloys: . - | . . 
— Ferrochromium ___——-..--_--~ — 63,807 75,441 F €50,000 - F €50,000 - 50,000 

Ferromanganese ———_____~——-—- 39,677 47,375 F €40,000 40,000 - 40,000 
Ferrosilicon -___.._..._-_----~- 78,014 =: 94,075 €93,000 90,000 90,000 

, Silicon metal_____.._.___~--- 26,256 28,428 F €98,000 Tr €35,000 30,000 
Ferrosilicomanganese ___—_ ~~ 26,254 87,214 &67,000 65,000 61,000 
Ferrosilicochromium — ___— ———~—-— 5,998 10,721 F €10,000 r€10,000 = 10,000 
Other _____.---~~---------- T10,691 10,571 ©11,000 re10,000 10,000 

Total_.____-.----------~- T250,697 7303,828 299,000 300,000 $291,000 

Steel, crude: . Oe . 
From oxygen converters. 

thousand tons. — 1,598 1,644 1,801 1,769 $1,715 - 

From Siemens-Martin furnaces . 
. doi 1,432 1,440 1,524 1,509 31,301 

| From electric furnaces — — — - —do__ __ 1,105 1,152 1,155 1,241 31,351 

Total__._______.--do____ 4,135 4,236 4,480 4,519 $4,367 
_ Semimanufactures____——_———do___~_ 4,649 5,667 5,694 5,411 36,260 

Mine and concentrator output: | 
Ore, gross weight (lead-zinc ore) .. _do_ — —_ — 4,063 4,634 4,590 4,588 33.908 

. Pb content of ores __________~---~- T114,3885 T1183,648 °°115,100 * ©108,000 82,000 
Concentrate, gross weight. . ________~— 144,010 148,026 ©145,000 ©145,000 133,800 

Metal: . 
Smelter: 

Primary_ — ——__-~-~---~---~--- 93,112 109,719: * ©116,700 Fr €129,900 126,000 
Secondary®___________.----- 34,000 11,548 F €15,000 F 21,000. 20,000 

Total______..---_-----~-- 127,112 121,267 *°181,700 * ©150,900 146,000 

Refined: . 
Primary® ___._______.------- 64,581 45,415 ¥ €59,954 74,654 74,000 
Secondary _._-..__-~~-----=- ™33,000 37,400 F 40,000 38,500 38,000 

Total. ____. 2 97,531 82,815 99,954 113,154 112,000 
Magnesium metal ___..___-__-------~--- 4,763 5,139 ©4,500 F 4.900 5,900 
Manganese ore: 

Gross weight ___________----+-+----- 31,643 21,079 ©25,000 ©25,000 28,000 
Mn content _____..-_____.--------- 11,074 6,736 &9,500 9,500 9,800 

Mercury® ___________~— — 76-pound flasks__ 1,500 1,700 1,800 1,800 . 2,900 
Nickel, mine output:° 

Ore, gross weight ____—  ~ thousand tons__ 500 600 800 700 750 
Ni content of ore______..----------- 1,600 T2200 F2,800 ¥3,200 3,500 
Ni content of ferronickel ____—.___~~-~~~ T1,000 T1800 F2,800_ . 3,200 3,500 

Platinum-group metals: 
Palladium_____.__...—-~-~—troy ounces__ 2,926 3,476 “3,300 “3,100 3,200 
Platinum _______.._____--~-do___~_ 193 386 250 250 96 

Selenium metal, refined ____— ~~~ kilograms__ 43,782 45,211 ©46,000 ©47,400 47,700 
Silver, metal refined including secondary 
Zin thousand troy ounces. _ 8,987 4,051 5,015 5,690 34,855 

c: 
Zn content of lead and zinc ore _____~-_~- 86,767 85,761 89,300 F €94 600 89,500 
Concentrator output, gross weight _____——_ 148,809 149,124 *°155,000 *°160,000 . 135,000 
Smelter including secondary _———--~~-~-~- 88,049 92,649 83,398 89,286 3118,067 

INDUSTRIAL MINERALS 

Asbestos, all kinds. ______-_----------- 10,502 8,556 6,916 8,596 $10,964 
Barite ___________--_------------- 85,025 41,098 °35,000 ——°35,000 35,800 
Cement, hydraulic. _____—— — thousand tons_-_ 9,592 9,315 9,028 9,127 38.963 

ys: 
Ceramic clay, crude _____._____------ 98,903 57,666 258,000 290,000 3288,000 
Fire clay: 

Crude________~-~-~-~-~-~------- ™343,799 249,613 227,000 213,000 3174,000 
Calcined ___~.~___-~------~----- 54,551 50,370 ©65,000 ©65,000 47,000 

Kaolin _________-~----_----~--~-+-+--+ 208,254 201,822  * °205,000 * ©210,000 247,000 
Feldspar, crude____— —__..----------+-- 41,372 $3,917 49,000 48,000 345,000 
Gypsum: 

Crude ______~_____~~--~~-~--~---+---+- 622,942 606,636 * 610,000 TF €620,000 580,000 
Calcined___—_..--_--------~----+-- 93,997 91,809 83,000 88,000 374,000 

See footnotes at end of table.
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Table 1.—Yugoslavia: Production of mineral commodities* —Continued | 
. | (Metric tons unless otherwise specified) | ; i 

Commodity? - 1983 1984 1985 1986? 1987° 

| INDUSTRIAL MINERALS —Continued | co 
Lime: . | a _  Quicklime___________ _ thousand tons_~ 1,696. 1,997 re1950 § *°1,750.. 1,790 

Hydrated __________________do____ 853 760 ¥ C757 T 905 708 

Total --.______________do.__ 2549 2,757 207 2,655 2,498 
Magnesite: -, 

Crude ______-_____ i ___e 308,965 *326,099 417,000 423,000 — °408,000 
Sintered_____-__ ~~ ~___ 137,680 156,487 - 170,000 162,000 | 3149,000 Causticcalcined §.______________ 11,527 13,743 14,279 14,420 810,217 

Mica, all grades ~-_-___ = 946 TI57 T €600 F700 | 800 
Nitrogen: N content of ammonia oS 

- thousand tons__ ™500 609 766 667 39387 
Pumice and related volcanic materials: Volcanic Si. a 7! 

tuff _-_-__-~ 3504,814 500,000 510,000 500,000 - §10,000 | 

Quartz, quartzite, glasssand: -— . : 
Quartz and quartzite _____ thousand tons__ 201. 262 ©220 ©9205 3107 - Glass sand__________________do____ 2,391 2,141 2,337 2,406 32,417 

otal -- doe 2.592 2,403 2,557 2681  ~—«- 82,524 

Salt: TO 
Marine-_________~_~~ = 28,874 44,151 ©45,000 ©48,000 © 348,000 

_. From brines_____~ ~~ 194,709 188,839 ©192,000 . ©194,000 3194,000 
~~ Rock —-+-----~--- + 191,885 146,552 “178,000 . °262,000 ‘$258,000 

Total -----~+-~~ ee 415,468 379,542 — 410,000 504,000 3500,000 
Sand and gravel excluding glass sand . oe 

-_ thousand cubic meters_ _ 724,206 21,462 22,136 21,841 319,779 
Sodium compounds: Sodium carbonate ___.___ 183,374 188,291 199,629 207,968 $201,539 
Stone excluding quartz and quartzite: Ce . 

Dimension: . 
Crude: 

. Ornamental 
thousand cubic meters__ 74 NA NA NA NA 

. Other _______________do____ 13 NA NA NA NA 
Partly worked facing 

thousand square meters_ _ 2,139 2,278 - 2,544 . | 2847 33 047 
Cobblestones, curbstones, other 

thousand cubic meters__ 63 NA NA NA . NA 
Dolomite ______._____ _ thousand tons__ 954 1,522 1,716 2,306 3616 
Shale______§__§_-§____________do____ 7,936 7,111 7,314 7,888 37,771 
Crushed and broken, n.e.s. 

thousand cubic meters__. 3,156 | NA . NA NA NA 
Milled marble and other _________do____ 8,800 NA NA NA NA 

Sulfur, pyrite, pyrrhotite: 
Pyrite, gross weight ______ thousand tons__ 694 609 507 59 3609 
Pyrrhotite, gross weight _________do____ 17 20 20 20 20 

Sulfur: Ce 
Sulfur content of pyrite? ______do____ 291 255 213 319 3256 
Sulfur content of pyrrhotite?____do____ 7 8 €g “8 . 8 
Byproduct: 

Of metallurgy® _________do____ 180 160 170 175 |. 175 
Of petroleum® __________do____ 3 3 B} 3 3 

Total_____________do____ 481 426 ©394 505 442 
MINERAL FUELS AND RELATED MATERIALS 

Carbon black® __-________________ 324,690 24,000 25,000 25,000. 25,000 

Bituminous __________ — thousand tons__ 392 389 400 407 3379 
Brown —-___-____________~-do____ 11,303 11,391 12,465 13,099 $12,135 Lignite____________________do____ 46,889 53,651 56,635 56,626 359,359 

Total __-________________do____ 58,584 65,431 69,500 70,1382 71,873 OL OEE 
Coke: . 

Metallurgical________________do.___ 3,028 3,083 €3 000 3,000 2,500 
Breeze _-____.____.________do____ 249 269 ©345 296 260 Foundry___________________do____ 163 163 ©200 200 200 ee 

Total _____________--___do____ 3,440 3.515 3,545 3,496 32.960 
See footnotes at end of table.
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| Table 1.—Yugoslavia: Production of mineral commodities' —Continued 
| (Metric tons unless otherwise specified) 

: | Commodity? 1983 1984 1985 —_1986° 1987 

—Continued 

Gas: | | . 
Manufactured (excluding petroleum 
refinery gas): | 

From coke plants _ _ — million cubic feet_ — 39,658 NA NA NA NA 
From lignite gasification plants — _ do_ — — — 3,672 NA NA NA NA 

_ Natural, gross production ___—__—do__—~ 73,816 10,523 . 84,755 86,415 $101,954 
Natural gas plant liquids: Propane and butane 
oo thousand 42-gallon barrels. _ 1,079 NA NA NA NA | 
Petroleum: | | a . . 

. As reported ________ thousand tons__ 4,125 4,044 4,149 4,140 33 867 
oe Converted — thousand 42-gallon barrels_— - 30,554 29,954 30,731 30,665 28,685 — 

Refinery products: 
Gasoline __.._..__-_-_.---do__-_~ 22,288 33,175 31,221 34,603 $34,076 
Liquefied petroleum gas_ — — _ — . _do__ ~~ 2,660 NA NA NA NA 

~- Jetfuel_- do 2,480 NA NA NA NA | 
Kerosene___________._.—~do__-_~_ 182 NA NA | NA NA 

_ Middle distillate fuel oil _ ______do____ 9,373 NA NA NA NA 
Distillate fuel oil _.._._._._._.-do____ 25,856 27,273 25,341 27,766 328,062 
Residual fuel oil _..__.._.-_do____ 36,208 32,560 30,156 37,409 $44,170 
Lubricants______._...-.~-do____ 3,227 3,171 4,228 4,494 34,830 
Paraffin _._ -.._-_--__.-do___- 181 NA NA . NA NA 
White spirit ____________-_do____ 289 NA NA _ NA NA 
Asphalt and bitumen ———————-—do___~_ 4,123 NA NA NA NA 

_ Petroleum coke__.____-._-_do____ - 240 NA NA -NA . NA 
| Other_________.___-.---do-___ — 249 NA NA NA NA 

- | Total _-____---------do-___ 107,296 = NA NA NA NA 

°Estimated. Preliminary. "Revised. NANot available. _ . 
- 1fable includes data available through Nov. 1988. 
2In addition to the commodities listed, bentonite, common clay, and diatomite are also produced, and tellurium may be 

recovered as a copper refinery byproduct, but available information is inadequate to make reliable estimates of output 
eveis. 

SReported figure. | | | 

“Includes undetermined quantity of secondary raw material. 
oe 5Calculated as the difference between reported total and reported primary figure. 

®Calculated as the difference between reported total and reported secondary figure. 
7Calculated from pyrite and pyrrhotite concentrate using 42% as average sulfur content. 

| TRADE 

: By yearend, the National Bank of Yugo- ed volumes and quantities of goods valued 
slavia reported a surplus of $1.037 billion in at world market prices, sharp fluctuations — 
convertible currency current accounts, ow- of world commodity prices often resulted in 
ing largely to a 5% reduction of imports and slow quantitative adjustments in the trade. 
a virtually identical level of exports in 1987, Owing to a rapid decline in petroleum 
compared with those of 1986. The Soviet prices in 1986, by yearend Yugoslavia 
Union remained Yugoslavia’s chief trading shipped goods valued at about $1.2 billion 
partner, accounting for about 22% of the for which it did not receive compensation. 
country’s total world trade. Despite Yugo- The trade imbalance carrried over into 
slavia’s longstanding large-scale exports of 1987, with the Soviet Union refusing to 
bauxite to the U.S.S.R., on balance Yugo- make up the deficit with additional petro- 
slavia’s exports consisted of machinery and leum deliveries and Yugoslavia refusing 
equipment in return for basic fuels and raw to accept payment in Soviet-made manufac- 
materials. In 1986, the Governments of tured goods. 
Yugoslavia and the U.S.S.R. signed a com- Reportedly, Yugoslavia’s exports to the 
mercial agreement for the 1986-90 period U-S.S.R. in the first half of 1987 declined by 
that called for exchanges of trade goods 18% compared with those of the same 
worth $37 billion. Because trade arrange- period in 1986. By yearend the imbalance 
ments between the two countries were was largely corrected, and total Soviet ex- 
made on the basis of exchanging prearrang- ports to Yugoslavia increased by 118%,
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with the crude petroleum component rising fourth-largest trading partner. The US. 
by 108%. Yugoslav exports to the U.S.S.R. imports from Yugoslavia included ferroal- 
in the second half rose by about 53%. loys, copper, and copper products, while 

_ The United States remained Yugoslavia’s U.S. exports included coal and coke. 

| Table 2.—Yugoslavia: Exports of mineral commodities! | 
(Metric tons unless otherwise specified) 

SS eee / 

. Destinations, 1986 . 
Commodity 1985 1986 “United DD 

Suited Other (principal) | 
ee 

Alkaline-earth metals________ (??) (?) _. All to Guinea. 
~ Aluminum: . os 

Ore andconcentrate___________ - 808,675 765,127 _— U.S.S.R. 386,730; Romania 225,646; 
Czechoslovakia 106,451. 

Oxides and hydroxides _________ 432,440 582,290 20 ~=U.S.S.R. 534,410; Romania 15,000; Po- 
. land 12,883. 

Metal including alloys: . . 
Scrap... -_____________. 265 1,420 _. _ Italy Lt, West Germany 224; Aus- 

tria 79. | 
Unwrought_______-______ 142,699 142,227 © 51 Italy 38,460; France 29,802; East Ger- 

many 23,280. 
Semimanufactures _________ 66,736 84,291 10,632 Czechoslovakia 15,308; Italy 13,877. 

Arsenic: Oxides and acids__________ _- (7) -- All to Sweden. . 
Cadmium: Metal including alloys, all 

forms ____~~_~_~ ~~ 55 23 _- All to Czechoslovakia. 
Chromium: . 

Ore and concentrate_____.______ 13,150 7,919 -- Do. . 
Oxides and hydroxides _________ 1 _- oe 

Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum _____ i ~  ) _- All to West Germany. ; 

Copper: 
Gre and concentrate___________ 85,391 15,000 __ Do. 
Sulfate... 2 5,433 6,875 _- Greece 3,002; China 2,000; Canada 

Matte and speiss including cement =» —i—™ a 
copper_—____ ~~~ 933 _- 

Metal including alloys: . 
Scrap ___~__~ 2,436 1,684 . __ Italy 983; Switzerland 651. 
Unwrought___~__ ~~ 3,392 13,682 _— . Italy 6,627; United Kingdom 2,962; 

East Germany 1,770. 
Semimanufactures _________ 30,995 32,674 3,805 West Germany 6,687; Italy 4,737. 

Iron and steel: 
Iron ore and concentrate: 

Excluding roasted pyrite. _____ __ 4 _— All to West Germany. 
M jot roasted... $$. ______ 59,727  —«- 29,148 -— Hungary 16,731; Austria 12,412. 

etal: 
Scrap ~~~ 178,419 157,542 __ Italy JA 280; Austria 7,896; Hungary 

Pig iron, cast iron, related —_ | 
materials _.___§________ 19,741 14,810 ~— Italy 8,022; West Germany 2,996; 

East Germany 785. 
Ferroalloys: 

Ferrochromium ____—____ 52,752 46,404 21,138 Austria 8,828; Italy 5,511; Sweden 

Ferromanganese______ __ 7,650 5,883 __ Italy 3.400; Albania 1,348; Austria 

Ferrosilicomanganese __ __ 35,860 29,168 20,639 Turkey 2,500; Italy 2,137. 
Ferrosilicon_ __—_~______ 52,706 58,357 2,393 Japan 16,291; Italy 12,904; Austria 

Silicon metal ___-_§______ 27,063 24,835 2,184 USSR. 9,999: Poland 4,107; West 
Germany 3,780. 

Unspecified. _________ 7,266 6,537 — West, Germany 4,968; Austria 1,497; 
y 50. 

Steel, primary forms ________ 90,537 80,502 _~ Italy 28,098; Poland 14,555; India 

Semimanufactures: — 
Bars, rods, angles, shapes, 

sections. __$_________ 635,591 517,811 — Egypt 139,423; West Germany 54,248; 
y 38,815. 

Universals, plates, sheets __ 182,833 123,915 __ China 44,738; Italy 18,783; West Ger- 
many 138,358. 

Hoop and strip_________ 8,437 10,134 -- Poland 6,622; Italy 3,095; West Ger- 
many 269. 

Rails and accessories _____ 14,031 15,804 _— India 6,206; Romania 5,280; Jordan 
639. 

Wire _-______-_______ 59,680 31,070 — Ttaly 19,446; Poland 3,118; U.S.S.R. 

Tubes, pipes, fittings _____ 158,197 187,489 3,588 East Germany 25,208; U.S.S.R. 
16,082; West Germany 15,105. 

Castings and forgings, rough 7,221 8,319 264 Italy 2,340; Austria 1,766; West Ger- 
many 1,489. 

See footnotes at end of table.
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Table 2.—Yugoslavia: Exports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

nn nn 

Destinations, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

So 

METALS —Continued 

Lead: , 
. Ore and concentrate ______.--~- 5,764 734 _._ Bulgaria 384; Romania 350. 

Oxides __-___.__---------- 5 6 _._  US.S.R. 5; Iraq 1. 

Metal including alloys: 
Unwrought__—~___------~- 17,097 12,352 _- Czechoslovakia 9,810; Italy 1,669; 

U.S.S.R. 466. 

Semimanufactures _______~~ 48 74 _. __ Iraq 36; U.S.S.R. 31; Libya 6. 

Magnesium: Metal including alloys: 
rap. —-__----~--~-~----- 63 36 _— All to West Germany. 

Unwrought _____-_--------- 3,044 2,789 215 West Germany 1,489; Belgium- 

. Luxembourg 372. 

Manganese: 
Ore and concentrate, metallurgical- 
grade_..___.___-__-------- 13,281 6,995 _. __ Italy 6,989; Romania 6. 

Oxides ______..__------~-~--- (4) _- 

- Mercury .____—~— 76-pound flasks__— 1,189 986 _- United Kingdom 812; Switzerland 
116; Venezuela 58. 

Nickel: 
Ore and concentrate ___—__~---- 47 — . 

Metal including alloys: . 

. Scrap _____------------ 398 70 _. West Germany 42; Italy 28. 

Unwrought_ _____--~-~--- 347 — 
Semimanufactures __._.--~- 167 1 _.  MainlytoEgypt. . 

Platinum-group metals: . . 
Waste and sweepings 

value, thousands_ — $19 $5 __ All to West Germany. 

Metals including alloys, unwrought 
and partly wrought _—_——do__ ~~ $137 __ 

Silver: 
Ore and concentrate __ __ __do__ ~~ -- (?) (7) 
Waste and sweepings ————-—do__ ~~ $52 $6 _. All to West Germany. 

Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces_ — 2,990 7,105 804 Italy 4,245; West Germany 1,061. 

Tin: Metal including alloys: 
Unwrought ______---------- (?) (?) _. NA. 

Semimanufactures__——-_—-——--~- 1 1 -- Mainly to U.S.S.R. 

Titanium: Oxides. _.—__...___-_----~- 12,302 6,496 __ Spain 4,545; Italy 1,551; Austria 400. 

Tungsten: Metal including alloys: 
Unwrought _______-_----~---- 9 _- of 

Semimanufactures_ —_——.-_--~—- _- (?) __ All to Czechoslovakia. 

Zinc: 
. 

Ore and concentrate ______~--~-- _- 314 __ All to Bulgaria. 

Oxides __.__._____.---~---- 2,085 1,886 _- West Germany 798; Romania 544; 
Austria 420. 

Blue powder__—_-__--------- 5,828 5,861 __ Czechoslovakia 3,864; U.S.S.R. 987; 
Austria 848. 

Metal including alloys: 
Scrap ______-------+---- 465 (??) _.  Allto Kuwait. 

Unwrought_——~_---------- 14,882 25,265 3,387 Czechoslovakia 11,740; East Germany 

Semimanufactures __—_----~- 5,709 4,911 _. West Germany 3,069; Czechoslovakia 
453; Hungary 414. 

Other: 
Ashes and residues_ — — — —_ _-__--- 761 1,427 __ _ Italy 926; Austria 501. 

Base metals including alloys, all forms -_- 387 385 Algeria 1; Austria 1. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete ____ -_____--_--~----+~-- 3 151 _- USSR. 140; Iraq 10; Czechoslovakia 

Artificial: Corundum —_—----~--~ 15,611 19,783 __ Italy 5,245; Romania 4,831; West Ger- 
many 3,340. 

Grinding and polishing wheels and 
stones _________-~---~--~-~- 3,743 3,398 242 West Germany 653; Italy 368. 

Asbestos, crude __ ___._-.-------- 2,018 1,529 _— Albania 1,526; Czechoslovakia 3. 

Barite and witherite__._____----- 19,790 37,095 _._ USSR. 14,600; Romania 11,295; 
Hungary 11,200. 

Boron materials: Oxides and acids — ~~ -— -- *) _. All tolraq. 

Cement________---~--------- 1,263,103 862,457 1,476 Eeypt 524,006; Italy 170,351; Sudan 
7,500. 

Chalk. ____.___-_----------- ) _- 

See footnotes at end of table.
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Table 2.—Yugoslavia: Exports of mineral commodities: —Continued | 
(Metric tons unless otherwise specified) 

- Destinations, 1986 
. Commodi: 1985 1986 “United © DO v - 7 United Other (principal) | 

INDUSTRIAL MINERALS —Continued . | 

Clays, crude: | ; mtonite _______.________ 292 19 -- West Germany 60; Albania 19. oe Chamotte earth... ___ 2 3 --— __ Iraq 2; Czechoslovakia 1. - Fire clay ~~~ 66 437 -- Bulgaria 373; Poland 40; Albania 20. Kaolin _-.- ~~~ 4 (??) --  Alltoltaly. 
Unspecified ___-._-.._-._______ 4 112 -- Austria 96; Switzerland 10; Egypt 6. Cryolite and chiolite....________ 14 2 -- All to Malta. Diatomite and other infusorial earth __ _ 1,504 655 —-— Austria 654. , Feldspar ~~. ______ 6,722 2,228 -- Hungary 925; Greece 706; Bulgaria 

Fertilizer materials: | —_ Crude, nes ~~. 2 20 -~- Mainly to United Kingdom. - . Manufactured: 
Ammonia... 64,706 46,748 -— Austria 10,482; West Germany 8,325; . Hungary 1,016. / Nitrogenous __.__._§_§ = - 181,647 203,315 -— West Germany 56,177; Denmark 

46,382; Morocco 38,484. 
Phosphatic_____.________ 95,809 89,834 _— Hungary 40,740; Czechoslovakia 

a 37,255; Bulgaria 8,830. 

| Unapediied end mized ~7777~gpg58e 472,496 H 100,251; West Ge nspeci and mixed. ______ . 2, __ ,201; West Germany. 
91216. U.S.S.R. 55,281. Graphite, natural _.__________ __ 24 me) -~-~ NA. | ne s 

Gypsum and plaster ____.§________ 8,826 10,556 -- Hungary 10,501; U.S.S.R. 30; Italy 20. Lime ______ ---------------- 25,796 21,958 ee Hungary 13,921; Italy 4,449; Austria | 

, esium compounds: | ne a ne punds 16 59 _~— Italy 42; U.S.S.R. 17. Oxides andhydroxides _________ T8195 7,894 _- Albania 4,758; Italy 1,966; Poland 

| Mica: 
Crude including splittings and waste _ ?*) ee | . Worked including agglomerated split- . 
tings ____-_-_~ ~_~___________ 2 an 

Nitrates, crude________________ 2,000 _- : Pigments, mineral: Iron oxides and hy- . . 
xides, processed _.__________ (?) 5 _-—  Alltoltaly. 

Potassium salts, crude____________ _— (?*) __ All to Ethiopia. . 
Pyrite, unroasted___$____________ 156,132 80,463 -- West Germany 79,685; Hungary 772; | 

ta 4. 
Salt and brine______§_§-§___.____ 90 127 --— Hungary 50; Italy'44; Iraq 26. Sodium compounds, n.e.s.: Carbonate, 

manufactured _._________ 15,228 17,179 _- Ttaly 0,631; Greece 3,796; Hungary 

Stone, sand and gravel: uo 
Dimension stone: 

Crude and partly worked _____ 44,073 40,370 — Italy 23,296; © Czechoslovakia 12,117; 
apan 2,109. 

Worked. _-__._____ 12,789 13,771 326 Austria 4,365; Italy 2,347; West Ger- - 
. many 1,857. 

Dolomite, chiefly refractory-grade __ 192 107 -— Mainly to Austria. Gravel and crushed rock _.______ 22,502 15,101 _- Czechoslovakia 4,079; U.S.S.R. 3,814; 
y 2,842. Quartz and quartzite.__________ 14,432 15,333 _- West i Germany 13,812; Spain 1,421; 

0 . 
Sand other than metal-bearing ____ 22,859 20,328 -- Ttaly 9,396; Greece 8,676; Albania 

Sulfur: oa 
Elemental: Crude including native 
and byproduct _.___________ —_ 20 _- Mainly to United Kingdom. Sulfuric acid._-__§____________ 22,536 9,379 -- Italy 6,161; Austria 3,211; Iraq 3. Gale, steatite, soapstone, pyrophyllite __ 54 91 -— Italy 83; Austria 8. er: 

Crude______________ 4,108 3,656 _— Austria 2,900; West Germany 396; 

Slag and drees, not metal-bearing ___ 2,614 22,368 = Greece eve 13,636; Italy 4,429; Austria 
MINERAL FUELS AND RELATED 

MATERIALS 
Asphalt and bitumen, natural _______ 1,658 5 --  Iraq3;USSR. 2. Carbon black _.__._-__________ 170 745 --— Mainly to East Germany. 

Anthracite..____________ 22 1 _. All to West Germany. Bituminous ________________ 4 __ 
Briquets of anthracite and bituminous 
coal. _—___~______________ —_ 2 _-— All to Switzerland. . Lignite including briquets _______ 504,450 409,672 _— Hungary 276,174; Austria 128,558; 

Italy 3,175. 

See footnotes at end of table.
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Table 2.—Yugoslavia: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

. / Destinations, 1986 
Commodit ~ 1985 1986 : . } mm y | | . Qnited Other (principal) 

MINERAL FUELS AND RELATED : 
MATERIALS —Continued 

Coke and semicoke______________ 152,182 114,887 -~ Hungary 55,287; Austria 24,379; -, Belgiam Luxembourg 10,192. Peat including briquets and litter_____ 3,209 1,710 _- Italy 1,340; Iraq 350; Greece 20. ; Petroleum refinery products: 
| Liquefied petroleum gas 

thousand 42-gallon barrels__ 86 4388 __ West Germany 269; Italy 135; Hun- . . gary 28. Gasoline ____________§_do____ 4,661 2,946 7) Htaly 1,470; West Germany 865; Spain . 
Mineral jelly and wax _____do____ 31 52 -_- West Germany 27; Italy 17; Albania 

Kerosene and jet fuel _____do____ 164 204 17‘ United Kingdom 30; U.S.S.R. 29; 
Australia 19. Distillate fuel oi] _.______do____. 359 242 (?) West Germany 228; U.S.S.R. 7; Italy 

Lubricants____________do____ 858 1,058 _. Austria 673; United Kingdom 168; 
ae West Germany 86. . Residual fuel oil ________do____ 59 2518 __ West Germany 1,988; Italy 272; 

Greece 50. . Bitumen and other residues 
- do we 1,319 | 818 —— Austria 436; Italy 272; Greece 50. . Bituminous mixtures _____do____ 2 4  __ USSR. 2; Algeria 1. Petroleum coke. ________do____ a 67 -- Italy 44; West Germany 23. 

"Revised. NA Not available. 
1Table prepared by Jozef Plachy. 
2Less than 1/2unit. 

| Table 3.—Yugoslavia: Imports of mineral commodities! 
| (Metric tons unless otherwise specified) | a | 

. . Sources, 1986 
Commodit; Oe 1985 1986 “United wor . mney Guited Other (principal) 

Alkali and alkaline-earth metals: 
Alkali metals _______________ ® 77 _- U.S.S.R. 75; Austria 1; United King- 

om 1. 
Alkaline-earth metals__________ 168 148 (*) =‘ France 122; Austria 18; Brazil 5. 

Aluminum: 
Ore and concentrate. __________ 162,968 184,697 _- Guinea 121,087 ; Greece 25,046; China 

Oxides and hydroxides _________ 118,366 151,460 15 Italy 69,919; Greece 43,874; Guinea 

Metal including alloys: 7 
Scrap _____~____________ 315 198 _-- Mongolia 195; West Germany 3. Unwrought______________ 39,319 31,978 1 U.S.S.R. 31,423; Netherlands 450; 

United Kingdom 84. Semimanufactures________ _ 14,063 12,285 23 U.S.S.R. 8,053; West Germany 1,528; 
Austria 858. Antimony: 

Ore and concentrate___________ 2,401 2,782 __ China 2,115; Morocco 320; Turkey 

Metal including alloys, all forms ___ 234 1 _. All from Italy. Arsenic: 
Oxides and acids _____________ 120 148 () Austria 81; West Germany 45; France 

Metal including alloys, all forms ___ 60 58k Sweden 42; West Germany 10; Aus- 
ria 1. 

Beryllium: Metal including alloys, all 
forms __________________ @®) ?) (7) Mainly from West Germany. 

Bismuth: Metal including alloys, all 
forms ____________________ 18 4 _- Belgium-Luxembourg 3; Switzerland 

Cadmium: Metal including alloys, all 
forms ____________________ Ge) 1 ~- All from West Germany. 

See footnotes at end of table.
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Table 3.—Yugoslavia: Imports of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 

a
 

7 oo Sources, 1986 

: Commodi 1985 1986 : 
"v 7 United Other (principal) 
a  ———— ———— 

METALS —Continued ee 

Chromium: 
Ore and concentrate _—~____-_- ~~ 281,066 286,965 _- Albania 162,114; U.S.S.R. 85,294; Tur- 

" ey 47,538. 

Oxides and hydroxides _______~~ 667 1,007 -_- USSR 2 Netherlands 230; Po- 

Cobalt: Oxides and hydroxides_______ 43 88 - 4 West Germany 12; United Kingdom 
oO 8; Netherlands 4. 

Columbium and tantalum: Metal includ- 
: ing alloys, all forms, tantalum __ ~~~ 2 2 (7) Mainly from West Germany. 

Copper: . 
Qulfate__.________________ 2,826 1,100 _.  U.SS.R. 780; Poland 320. . 

Metal including alloys: 
Scrap _._—~--_-----—----- 947 206 _— USS.R, 200; Bulgaria 3; West Ger- 

. many 2. | 

Unwrought_ __ —--___.----- 39,255 23,902 _- Zambia 7,991; Chile 5,968; Poland . 

Semimanufactures _________ 28,165 20,981 38 Poland 14,524; West Germany 1,795; 
U.S.S.R. 1,528. 

Iron and steel: . 
Iron ore and concentrate: 

Excluding roasted pyrite_ _—_ ~~ 2,179,587 1,346,968 __ Brazil 361,718; U.S.S.R. 314,843; Peru 

M _jptite roasted —----—----— 1 1 —- All from West Germany. 

etal: ; 

Scrap ___.-_-------+---+- 728,581 650,918 _. USSR. 560,291; Poland 44,986; 
Czechoslovakia 11,125. 

Pig iron, cast iron, related 
materials _._______.--~ 55,296 65,345 6 USSR. 33,275; Bulgaria 15,010; Tur- 

key 11,932. 

Ferroalloys: 
Ferrochromium _—— ~~ —~—-— 1,840 1,172 23 Bulgaria 347; West Germany 262; 

Austria 260. 

Ferromanganese_ — — — _— —~— 1,563 1,714 — West Germany 1,161; France 368; 
Austria 185. 

- Ferromolybdenum___ — ~~ ~~ ' 697 989 -- Austria 746; West Germany 204; Italy 

Ferrosilicochromium _— — __ __ 500 __ All from Poland. 
Ferrosilicomanganese _— - — 43 (?*) __ | All from Japan. 

Ferrosilicon_ ____—._—-—-— 1,074 838 _- West Germany 820; Austria 18. 

Silicon metal ___.__—-—~—-~- 294 113 _- Italy 100; Austria 6; West Germany 5. 

Unspecified _.____---~- 2,875 3,184 4 France, ora, West Germany 973; Aus- 
tria 676. 

Steel, primary forms _— ——_—-—-—- 162,279 815,634 _- U.S.S.R. 338,283; Czechoslovakia 
255,896; Poland 71,896. 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections __.______—__— 186,903 199,253 q Romania 61,406; Czechoslovakia 
38,290; U.S.S.R. 21,794. 

Universals, plates, sheets _ — 431,323 506,085 11 Czechoslovakia 145,119; Austria 
66,707; West Germany 56,628. 

Hoop and strip _____-_-~- 110,397 111,407 24 West German y 32,465; Poland 28,023; 
y 9,889. | 

Rails and accessories _— —— — 37,672 13,715 _. West Germany 5,482; Belgium- 
Luxembourg 2,415; Poland 1,939. 

Wire ___________---~- 45,021 31,894 3 Czechoslovakia 7,849; West Germany 
4,186; Poland 3,153. 

Tubes, pipes, fittings _—_ —~- 100,604 88,926 112 East Germany 23,333; West Germany 
18,035; Italy 10,746. 

Castings and forgings, rough 2,726 1,750 1 Czechoslovakia 821; West Germany 
261; Romania 222. 

Lead: 
Ore and concentrate _______-—--~- 416 2,887 _. __ Italy 1,678; Greece 1,209. 

Oxides ____ ________-_---~-- 5,820 6,719 9 Austria 4,719; East Germany 1,510; 
Netherlands 358. 

Metal including alloys: 
Scrap _________-------- 960 1,859 -- Bulgaria 1,531; Switzerland 35; Can- 

Unwrought_________----- 9,520 13,439 __ Spain in 4,000; Mexico 3,053; Bulgaria 

Semimanufactures ________- 76 77 2 USSR 41; West Germany 20; Italy 

See footnotes at end of table.
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Table 3.— Yugoslavia: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

Sources, 1986 
. Commodi 1985 1986 : mousy oe United Other (principal) 

METALS —Continued . 

Magnesium: Metal including alloys: 
nwrought ______________-_ ??) ) _— All from Austria. 

Semimanufactures__——__._ ~~ 25 ~ 65 (??) Norway 56; West Germany 7; France 

Manganese: | 
Ore and concentrate, metallurgical- 
grade_______. ~~~ ___ 140,249 182,548 _— Republic of South Africa 61,324; 

S.S.R. 31,293; Gabon 30,603. 
Oxides ____.________-___-_- 692 716 1 West Germany 369; France 151; 

Greece 95. 
Mercury _____—— — 76-pound flasks_ — 232 290 -_- Austria 145; West Germany 87;Spain 

- Molybdenum: Metal including alloys: . | 
Unwrought _________.-__-__ ) Go) _. All from West Germany. 
Semimanufactures___________~ 15 24 (?*) Austria 17; Hungary 4; United King- 

om 2. | 
Nickel: . 
Matte and speiss _._.________~. 501 235 _- Australia 176; Cuba 56; West Ger- 

many 3. 
Metal including alloys: 

Scrap _..-____--_------~-~ __ (?) __ __ All from West Germany. 
. Unwrought_ _____._.___--— 2,839 2,395 _. USSR. 1,797; Bulgaria 264; West 

Germany 228. 
_ Semimanufactures ——_— ~~ ~~ 667 1,078 6 USSR.» 6; West Germany 182; 

| y 88. 
Platinum-group metals: Metals including . 

alloys, unwrought and partly wrought 
: - value, thousands_ _. $2,782 $2,332 $49 Czechoslovakia $999; U.S.S.R. $492; 

West Germany $400. 
Silver: 
Waste and sweepings __.——do..___ -- & _. All from West Germany. 
Metal including alloys, unwrought 

and partly wrought . 
thousand troy ounces. — 1,061 675 NA Austria 450; West Germany 96; Italy 

Oxides _._.-___-__~~-~-~~- 8 2 _— _ Japan 1; Netherlands 1. 
Metal including alloys: 

Unwrought. __________..- 1,387 1,565 -- Malaysia 1,198; Brazil 121; West Ger- 
man . 

Semimanufactures ____——_ ~~ 42 28 1 West Germany 25; Italy 1. 
Titanium: 

Ore and concentrate. ______--~ 27,275 48,147 _. Australia 47,793; Sri Lanka 276; West 
Germany 54. 

Oxides __________..~---~---- 1,080 919 _. West Germany 381; Czechoslovakia 
220; Poland 175. 

Tungsten: 
Ore and concentrate. __..--—-~ 2 -_- - 
Metal including alloys: 

Unwrought_ —_—~___----_-~_ 3 2 _— Bulgaria l. 
Semimanufactures __—__———~ 15 17 (??) Switzerland 4; Czecholovakia 3; Hun- 

gary <. , 
Zinc: 

Ore and concentrate _ _________~ 58,669 38,590 346 Czechoslovakia 14,167; Peru 10,071; 
Greece 8,714. 

Oxides ________--_--..---- 3,226 1,970 _. _ Austria 839; Czechoslovakia 710; 
West Germany 265. 

Blue powder — — jon -- 8 _. France. 
Metal including alloys: 

Unwrought_ .._-_________- 39,281 18,773 -- Algerie 3,773; Bulgaria 3,537; Austria 

oth Semimanufactures _________ 721 239 _. Bulgaria 188; Poland 41; Italy 7. 
er: 
Ores and concentrates_ ___.._——- 1,741 2,048 __ West Germany 1,342; Italy 406; 

Netherland 198. 
Ashes and residues_ _ _ _ ______-~~ 1,400 1,707 -- Switzerland 1,339; Canada 289; Italy 

Base metals including alloys, all forms 588 415 12 Netherlands 162; West Germany 76; 
| China 49. 

See footnotes at end of table.
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Table 3.— Yugoslavia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 . 

_. Commodity 1985 1986 © +4 _ 
. . . . United _ Other (principal) 
eee 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural, corundum, emery, pumice, 

ete __-- 2 LL 294 334 -— . Poland 222; Italy 95; Austria 9. 
Artificial, corundum__ ~~ ____ 1,988 1,914 14 _—s— Poland 759; Austria 484; 

. ; Czechoslovakia 381. 
Dust and powder of precious and semi- . 

precious stones including diamond . | 
" value, thousands. _ $1,502 $1,813 $6 Belgium-Luxembourg $555; U.S.S.R. . 

an $543; Switzerland $523. 
Grinding and polishing wheels and os 

_ stones _-- 1,067 “1,062 30 Austria 441; Italy 222; Poland 106. 
Asbestos, crude____~.222_______ 54,372 44,212 -. US S.R. 30,066; Zimbabwe 6,180; 

Canada 3,918. 
Barite and witherite..___________ 270 2,865 -- _ Italy 1,801; West Germany 252; 

a : . United Kingdom 212.. 
Boron materials: oo, 

Crude natural borates__________ 33,687 34,453 8,742 Turkey 25,430; West Germany 158. 
Oxides and acids _._______.____ 2,634 5,269 -- _ Italy 3,211; U.S.S.R. 657; Turkey 460. : 

Bromine ___~_ ~~. ~~~ _ 2 1 -— Mainly from Israel. fo 
Cement..____. 2 2 134,603 59,621 2,001 Hungary 24,215; Czechoslovakia .__- 

a . 14,128; U.S.S.R. 10,125.. 
Chalk. 5 3,967 4,775 -~— France 2,370; Austria 1,877; Switzer- . 

. | . land 400. 
Clays, crude: . 

ntonite _-_. ~~ ____ 15 - 51: __ West Germany 50; United Kingdom oO 

Chamotte earth. _..§._-_.___§_____ 7,716 1,169 -- Czechoslovakia 549; France 415;. 
. United Kingdom 103. 
Fire clay _..§--..--~22 36,643 50,376 587. Czechoslovakia 43,501; Spain 3,650; 

. Poland 1,008. 
Kaolin ~~~ ~~ 83,136 93,096 925 Czechoslovakia 39,936; Greece 19,199; 

East Germany 13,883. 
. Unspecified _..._-.._~_§________ 6,573 7,672 141 Poland 5,426; Czechoslovakia 1,797; 

. Hungary 168. 
Cryolite and chiolite__...~_-_._____ 675 425 ~— Denmark 424; United Kingdom 1. 
Diamond: . | 

Gem, not set or st 
vaiae, thousands_ _ $449 $1,603 _— ° Belgium-Luxembourg $1,411; United 

Kingdom $124; Ireland $65. 
Industrial stones ____.____do____ $1,426 $404 _—  Belgium-Luxembourg $198; Switzer- 

land $185; West Germany $20. 
Diatomite and other infusorial earth _ _ _ 1,144 1,187 178 _— Italy 377; United Kingdom 305. 
Feldspar, fluorspar, related materials: 

Feldspar $$$ ~~ 910 490 __ France 400; Finland 60; Czecho- 
slovakia 20. 

Fluorspar ____._~_~~_________ 9,298 9,223 _— China 5,576; France 1,304; East Ger- 
, many 1,246. 

Fertilizer materials: - . 
Crude, nes ~~ 5 5 680 156 _— U.S.S.R. 100; France 56. 
Manufactured: 

Ammonia. ____ ~~ 67,179 70,260 a Hungary 44,822; Austria 6,626; __ 
U.S.S.R. 6,386. 

Nitrogenous _____________ 462,003 357,685 — Czechoslovakia 113,213; Hungary 
a 100,397; U.S.S.R. 92,678. 

Phosphatic._____~________ 60,539 27,295 -~— Romania 21,350; Tunisia 5,945. 
Potassic._-§__~_ 2 621,868 578,179 ?) USSR. 293,321; East Germany 

oe 280,388; Austria 2,500. 
Unpecified and mixed _______ 131,529 79,264 42,966 Romania 26,991; Tunisia 7,990. 

Graphite, natural __-____________ 2,267 2,234 8 Czechoslovakia 1,391; West Germany 
. 366; Austria 284. 

Gypsum and plaster_____________ 24 62 4 West Germany 50; Italy 8. 
Iodine ~-_______________ 85 51 1 Japan 37; Chile 9: USSR. 3. 
Lime ___ ~~~ 732 308 -— Bulgaria 285; United Kingdom 20. 
Magnesium compounds: 

Magnesite, crude_____________ 27,533 5,244 _— All from Greece. 
Oxides and hydroxides _________ 15,805 16,388 ?) Greece 12,660; Italy 2,008; Norway 

Mica: 
Crude including splittings and waste _ 253 297 1 West Germany 171; India 67; France 

Worked including agglomerated split- 
tings _-_-_____________ 132 112 -— Czechoslovakia 51; Austria 19; West 

. Germany 18. 
Nitrates, crude ______._________ _— 100 -- All from East Germany. 
Phosphates, crude ______________ 1,312,471 1,439,150 ~- Jordan 584,580; Morocco 368,246; 

Togo 210,861. 
Pigments, mineral: Iron oxides and hy- 

droxides, processed ____________ 2,134 2,472 5 West Germany 861; Belgium-Luxem- 
bourg 525; U.S.S.R. 454. 

See footnotes at end of table.
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| Table 3.— Yugoslavia: Imports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) _ 

. Sources, 1986 

Commodit 1985 1986 “Tfnueq 4... 
y United Other (principal) 

INDUSTRIAL MINERALS —Continued | 

- Potassium salts, crude__________~ 2 1 _. All from West Germany. 
. Precious and semiprecious stones other 

than diamond: a . 
Natural _.___-— value, thousands_ _ $58 $104 -— West Germany $58; Switzerland $29; 

Australia $12. 
Synthetic _______.____-do___- $190 $219 _. Switzerland $97; West Germany $48; 

| ' Austria $37. 
Pyrite, unroasted____________--- 61,081 4,584 —-— Albania 4,500; France 84. 
Salt and brine. __-__...--__.-.. 320,812 290,413 -- Romania ni 4 238,110; Egypt 15,830; Tuni- 

. : sia 9 . 

- Sodium compounds, n.e.s.: Carbonate, a . 
manufactured ______________~— . 65,820 70,578 _. - Romania 45,861; East Germany 8,450; 

Poland 5,706. 
Stone, sand and gravel: . 

Dimension stone: 
Crude and partly worked —_—_—_~— 312 1,898 _- U.S.S.R. 977; Czechoslovakia 396; 

France 387. 
. Worked __ —~ -_-._-__________ 224 215 _- Albania 153; Italy 55; West Germany 

Dolomite, chiefly refractory-grade ———-— 514 185 - _ West Germany 150; Norway 35. 
Gravel and crushed rock ~~ ~~ 312 2,594 _. Hungary 1,424; Austria 891; Belgium- 

- ; Luxembourg 116. o 
Limestone other than dimension _ — — — — 495 _—- oo, 
Quartz and quartzite. _.____ ~~ 17,740 8,046 20 Spain 6,11. Turkey 902; West Ger- | 

. many 890. 
Sand other than metal-bearing ——_—_~_ —- 6,786. 72,832 653 Hungary 26,995; Czechoslovakia | 

. 21-674: West Germany 20,031. 
Sulfur: . | 

Elemental: . . . 
_ Crude including native and by- 

product. ..-..-.______-_ 162,726 171,756 94 Poland 136,986; Canada 17,845; Saudi 
_ | Arabia 9,670. 

Colloidal, precipitated, sublimed — | 584 498 -- Poland oa, West Germany 151; Hun- 

Dioxide. ._________________ 200 350 _- All from Italy, : 
Sulfuric acid. _...________--- 58,672 11,866 _. Hungary 9,572; Czechoslovakia 1,731; 

. . Austria 333. 
Talc, steatite, soapstone, pyrophyllite __— _ 4,378 4,856 _— Austria 1,406; West Germany 1,258; 
Oth Belgium-Luxembourg 966. 

er: oo 
Crude. 2 ee 13,317 | 14,768 24 Hungary 10,898; U.S.S.R. 2,196; Aus- 

tria 537. 
Slag and dross, not metal-bearing — — — 11,808 5,207 _. , Canada 4,099; Italy 191; West Ger- | 

| : _ manyl7. 
MINERAL FUELS AND RELATED 

Asphalt and bitumen, natural — — _ — ~~ — 536 76 10 Albania 59; West Germany 4. 
Carbon black _______..__.---- 27,751 25,784 34 Italy 17,490; Mexico 3,465; France 

Anthracite... — thousand tons__— 247 211 _.  Allfrom U.S.S.R. . 
Bituminous ________.—-do___— 4,033 3,813 584  U.S.S.R. 2,259; Poland 510. 
Briquets of anthracite and bituminous 
coal. ___________.. do____ _— 1 _. _ All from Poland. 

Lignite including briquets — —do__ ~~ 162 186 _. USSR. 91; East Germany 79; 
. Czechoslovakia 15. 

Coke and semicoke ___ __ ~~ —do___~_ 35 4l 12 Turkey 16; Italy 7. 
Gas, natural, gaseous 

million cubic feet. — 129,983 130,553 _— All from U.S.S.R. , 
Peat including briquets and litter ____— 7,445 9,048 _- U.S.S.R. 7,919; Hungary 1,129. 
etroleum: 
Crude thousand 42-gallon barrels_ — 64,696 80,820 _— Iraq 30,681; U.S.S.R. 15,471; Libya 

Refinery products: — 
Liquefied petroleum gas 

do. __— 862 582 _- Bulgaria 434; Hungary 101; United 
Kingdom . 

Gasoline _________-_do____ 150 574 ?) Unit Kingdom 264; Turkey 170; 
ungary 89. 

Mineral jelly and wax _ —do_ ___ 22 22 (?) Italy ee West Germany 6; Nether- 

Kerosene and jet fuel_ _ _do_ __ — 835 787 -— Italy 581; Hungary 142; United King- 
om 41. 

Distillate fuel oil ___ do. __— 88 1,164 4 US.S.R. 473; Hungary 298; United 
Kingdom 149. 

Lubricants ___—.—.—do____ 589 711 1 Italy 167; Hungary 108; Bulgaria 86. 
Residual fuel oil _ _ _ _ _.do_ __— 9,096 5,351 —__ USSR. 2,993; Italy 989; France 346. 

See footnotes at end of table.
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Table 3.—Yugoslavia: Imports of mineral commodities: —Continued ; 
| | (Metric tons unless otherwise specified) 

Sources, 1986 

Commodity . 1985 1986 United Other (principal) 

| MINERAL FUELS AND RELATED | | | 
MATERIALS —Continued . 

Petroleum —Continued 
Refinery products —Continued . 

| Bitumen and other residues . 
thousand 42-gallon barrels_ _ 1 5 ce Albania 4; Netherlands 1. 

Bituminous mixtures__ _do____ “1 1 (7) Mainly from Italy. 
Petroleum coke ——__ ——do____ 562 757 386 West Germany 65; U.S.S.R. 49. 

"Revised. NA Not available. | - —_ 
1Table prepared by Jozef Plachy. . 

_ 2Less than 1/2 unit. . | . | | , 

a COMMODITY REVIEW | 

| METALS the Brasina, Dolici, Kik, Rujevac, Stira, and 
. . Zavorje Mines. The ore was mined entirely 

_ Aluminum and Bauxite.—In 1987, baux- underground, largely by means of roof plate | 
ite Production sonnet pesrned compared caving and hanging wall caving. The discov- . 

_ wi al oO - 2he Nisic mines near ery of substantial antimony deposits in the . 
_ Titograd produced approximately one-third early 1980’s at Vinogradi near Rujevac as 

, of the total output of bauxite for the year. well as other smaller deposits in southern 
However underground Operations at Nise Serbia and Macedonia added more than 1 
continued to increase, and mining condi- million tons of ore reserves to this industry. 
tions worsened during the year. About 25% In 1987, Yugoslavia’s monthly average ex- 
of the bauxite produced at Nisic in 1987 was __ ports of unwrought antimony to the United 
exported. The balance of the country’s States increased by 24% compared with 
bauxite was produced largely by open pit those from 1981 to 1985. 
operations at Viasenica. oan auia's Pro CoP pee CePPer ore was mee and 
uction of bauxite in amounted to processed at the bor, bucim, an ajdan- 

| 3.6% of the total world output and 20% of pet pong ane pen nation oon ae 
the combined output of Europe and the which in accounted for 43%, 13%, an 
U.S.S.R. In keeping with the program to 44%, respectively, of Yugoslavia’s copper 

introduce new technology to modernize alu- Output. The average grade of ore at Bor 
minum production, the Boris Kidric alu- Yanged from 0.47% to 0.90%. Ore grades at 
mina-refining and aluminum-smelting en- Bucim and Majdanpek were 0.27% and 
terprise put on-stream a new 21,000-ton-per- 9-96%, respectively ve 4 million were nd 
year anode plant and planned the comple- ported a scocinte de id i mi nol nn an. 
tion of a new electrolysis plant with 72 Mmctude tale. an d ee ? “Ov. not enum, 

| electrolytic units in 1988. When completed, "27° Metals, and sliver. \ipen pit mining 
accounted for about 70% of total output. 

the new electrolysis plant would add 35,000 e . | 
tons of aluminum-smelting capacity to the Underground mining was carried out only 

oy eae . 8 capacity at Bor, where both mining methods were 
Boris Kidric enterprise. At yearend, the used 

mostar aluminum enterprise began prepa- At yearend, Yugoslavia announced plans 
fe lity for the construction of a al ricating to modernize a lacquered copper factory at 
acility for drawn aluminum and aluminum fo, The project was to be completed by 
rods and tubes at Citluk. When fully opera- 1999 at a cost of $10 million, and would 
tional, the plant would process 2,250 tons of raise production from 16,000 to 18,000 tons 

metal en veer and allocate about 60% of its per year. Most of the production would be 
production for export. exported. 

qntimony — Although the pr oduenson of  Gold.—A deposit containing pebbles bear- 
antimony declined by more than 30% in jing gold and rare metals was discovered in 
1987 compared with that in 1985, Yugoslav- eastern Serbia near Bosilegrad. The pebble- 
ia remained a major european Producer. bearing strata were determined to be 40 
The small-sized vein ore deposits in the meters thick and 5 kilometers long. The 
western part of Serbia were mined by the strata were estimated at 200 million cubic 
Zajaca mining and metallurgical complex at meters. Analysis of a 150-ton ore sample
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reportedly indicated that mining would be Lead and Zinc.—The Trepca lead and 
feasible. At yearend, Yugoslavia announced zinc mining, smelting, and refining complex 
plans to reopen the Blagoev Kamen gold in Kosovo, the country’s largest lead and 

mine in the Bor mining district. The mine, zinc producer, incurred substantial finan- 
| closed since 1964, was reported to have an cial losses. According to Government au- 

average ore grade of 8 grams of gold per ton. thorities, obsolescent equipment, a decline 

Additional geological work would be con- in ore quality, and poor management con- 
ducted to determine the extent of ore re- tributed to the company’s financial down- 
serves. | turn. Trepca’s plans for 1988 called for a 

Iron and Steel.—At the end of December, reduction in the output of electrolytic zinc 

the Serbian Government approved a recov- by 5,000 tons and an increase in the produc- 
ery program for the Smeredevo iron and tion of refined lead by 20,000 tons. The 
steel works, the country’s largest unprofit- Zletovo lead and zinc smelter at Titov Veles 

able business. The steel company’s losses for fulfilled its plan for 1987. The combined 
1987 amounted to about $90 million. In output of lead and zinc at the smelter by 

addition, the company owed $1.5 billion to earend amounted to 82,000 tons. 
| foreign banks and $150 million to Yugoslav 

banks. The recovery program and the devel- | INDUSTRIAL MINERALS 

opment of the next stage of Smeredevo's Calcite.—Construction of Yugoslavia’s 
| steelmaking operations would cost about $1 first calcite mine at Gadzin Han in Serbia 

billion, which would be provided jointly by started late in the year. Operational startup 
the Serbian Government, the Investbanka was scheduled for the second half of 1988, 
Bank of Belgrade, and the company’s busi- and production would amount to about 
ness partners. 35,000 tons per year from a reserve base | 

The Government indicated that Smerede- estimated at 1.5 million tons. The calcite | 
| vo’s planned output of more than 1 million was determined to be of a very high purity, | 

tons of steel by 1993 would enable the containing 99.8% calcium carbonate, and | 
- company to operate profitably and to begin would be used directly by the country’s 
paying its debts. A declaration of bankrupt- pharmaceutical and cosmetics industries. 

cy would result, among other things, in Quartz.—The Bor copper-mining and . 

direct costs of $1.6 billion and a sizable metallurgical complex planned to use some | 

unpaid foreign debt, as well as a loss of its capacity to produce extra-pure glass, | 

through 1993 of steel products worth $3 ceramics, and high-temperature supercon- 

billion, which would then have tobe import- ductors based on quartz sand. Raw materi- 
ed. Bankruptcy would also have a major als would be obtained at a new quartz sand | 
impact on the country’s unemployment. At mine near the Bor complex with reserves 
yearend, the Smeredevo iron and steel estimated at 20 million tons. The project 

works planned to increase cold-rolled sheet cost was to be about $20 million. 
output from 150,000 tons in 1987 to 650,000 
by 1990. MINERAL FUELS 

In October, the Skopje iron and steel In November, Yugoslavia added four new 
enterprise ceased operations owing torising electric power stations that raised the coun- 
costs of electricity and transportation. The try’s electric-power-generating capacity to 
Sisak iron and steel works in Croatia 20,546,300 megawatts. The coal-fired 
announced plans to construct a new mill to Drmno-1 and Kakanj-5 plants had the larg- 

produce 200,000 tons per year of seamless est installed capacity of the four plants. The 
tubes. Sisak also commissioned a new two smaller plants were hydrogener- 

550,000-ton-per-year iron ore concentrator ated. A spokesperson for the Federal Ener- 
that would allow the company to increase gy Commission indicated that the country 

output by 25%. could satisfy its demands for power from 
In 1987, the European Economic Commu- conventional, nonnuclear sources. Yugo- 

nity (EEC) Commission began an inquiry on  slavia’s lignite reserves were sufficient for 

allegations of dumping of cold-rolled steel 250 years, those of brown and bituminous 
on the European market by Yugoslavia. coal, for 50 and 40 years, respectively. By 
Complaints were made that Yugoslavia’s 1997, coal consumption was planned to be 
steel exports were undercutting EEC prices about 130 million tons per year. To meet 
by between 16% and 44%, while exports of this target, facilities under construction 
Yugoslav steel rose by 433%. Following the would add 44.4 million tons of coal for 
inquiry, the Commission imposed tariffs on domestic consumption. 
Yugoslavia’s hot- and cold-rolled plate. Coal.—Coal production for 1988 was
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planned at 77.2 million tons. To meet this of the country’s total coal production. 
| target, new facilities would be put into Petroleum and Natural Gas.—In 1987, | 

| operation while existing ones would be the Naftagas enterprise of Novi Sad. con- 
expanded. These were to include the startup ducted seismic and geophysical explorations | 
of the Globnuko, Koromacno, and the Vo-_ at the oilfields near Vrsac. A total of $150 
jakovacki Kloster Mines in western Yugo- million was allocated for petroleum and 
slavia, and the Drmno and Zabela-Kosa natural gas exploration in this region 
Mines in the eastern part of the country. through 1990. In other developments, the 
Mine expansion would be completed at the Ina-Naftaplin enterprise in Zagreb invested 
Kolubara Coalfield near Belgrade, and at $27.2 million, or 77% of the enterprise’s 
Tuzla and Zenica in central Yugoslavia and planned investment for 1987 for petroleum 
in Kosovo. In 1987, lignite production at’ and gas pipeline construction and related 
the Kolubara-Lazarevac Field reached 26 facilities. — | a : million tons, about 1 million 'tons in excess §_—————-———— | | 
of the plan for the year. The Kolubara- Miers mineral specialist, Division of International 
Lazarevac Field accounted for about 36% | ee



e Mineral Industry of | 
a faire 

| By George A. Morgan: | oe 

In 1987, production of most mineral com- receipts, Zaire had less money to pay for : 
modities remained relatively unchanged imports, most of which were from Europe 
from 1986 as La Générale des Carriéres et. where prices were in currencies that had 
des Mines du Zaire (Gécamines), the major appreciated against the U.S. dollar. Deficit | 
producer, continued nearly full-capacity op- spending by the Government because of the | 
eration of its mines and plants. In the last reductions in foreign exchange and tax 
quarter of the year, emphasis was placed by __ receipts led to an inflation rate of 100%. | 
Gécamines on increased shipments of cop- Zaire became a member of the Multilater- 
per via the country’s already heavily bur- al Investment Guarantee Agency (MIGA), 
dened railroad system owing to price in- which would insure new foreign investment 
creases for that metal. | | -. in Zaire from currency manipulation, ex- 

_ The gross domestic product was about $5 propriation, and civil unrest. Investors in 
billion,? up about 2.5% over the previous’ the United States would be eligible for such 
year, and per capita income was estimated — insurance following approval of their partic- . 
at $170. Owing to a decline in export ipation in MIGA by the USS. Congress. 

PRODUCTION AND TRADE | 

Total exports were valued at $1.75 billion, der with Zambia, and Ilebo, the barge trans- | 
a decline of $94 million from 1986. Total fer port on the Kasai River. The Société 
imports were valued at $1.62 billion, an Nationale des Chemins de Fer Zaire (SNCZ) 
increase of $93 million over that of 1986. had responsibility for the upgrading and 

United States imports of mineral and maintenance program, financing of which 
mineral products from Zaire were about was by the International Bank for Recon- 
$295 million, compared with $321 million in struction and Development (World Bank), 
total imports from Zaire. Those imports the African Development Bank (ADB), Bel- 
consisted primarily of crude petroleum, gium, and France. Among the goals of the 
$131 million; cobalt, $65 million; diamond, program were to increase train speed, re- 
$49 million; copper, $34 million; and zinc, duce the number of stops, and increase the 
$13 million. U.S. exports to Zaire of use of containers in order to improve over- 
mineral-based materials were about $0.83 all security. It took an average of 53 days for 
million, compared with $103 million in total shipments of copper to move from plants in 
U.S. exports to Zaire, and consisted primari- the Shaba Region to Matadi, the country’s 
ly of iron and steel. U.S. bilateral aid with only major export-import terminal on the 
Zaire totaled $67.1 million, of which $61.8 Atlantic Ocean coast. SNCZ planned to 
million was economic aid. spend $2 million on the purchase of 1,250 

An investment program of $52 million used containers to improve security. | 
was instituted for upgrading the most heav- A proposal by Southern African Develop- . 
ily traveled rail system in Zaire, the 1,820- ment Coordination Conference to rehabili- 
kilometer line between Sakania on the bor- tate the Benguela Railroad at a cost of $575 

969



970 | MINERALS YEARBOOK, 1987 

million was stymied when Zaire declined to operation of the Benguela Railroad. Export 
provide troops, along with Zambia and An- traffic from Zaire was primarily through 

| gola, to protect the route. The Benguela the southern route through Zambia, Zim- 

Railroad had been a major transport route babwe, and the Republic of South Africa. 

for central Africa until late 1975 when the Returning railcars brought manufactured 

civil war in Angola forced its closure. The items, food, coke, and sulfur. The SNCZ 
viability of several important mining oper- currently has 1,900 railcars on lease. 
ations in Zaire was based upon the efficient , 

Table 1.—Zaire: Production of mineral commodities’ 
_ > (Metric tons unless otherwise specified) . . 

nS ae SP DS 

. Commodity 1983. 1984 1985 1986 == —«:1987° 
re a A SS SS 

- Cadmium, smelter_________-___------- 308 318 296 . 364 -300 
Cobalt: 

Concentrate, Co content __.____------~- 24,767 25,943 29,200 F €31,000 29,000 
Refined _.____-~_-_-___----~------ 5,360 9,075 10,791 14,500 211,078. 

~ Columbium-tantalum concentrate: 
Gross weight _________—~ ~~ kilograms_ _ 51,000 100,000 147,000 F €50,000 50,000 
Ch content®____________.____do____ 13,800 27,000 40,000 13,000 13,000 

Co Ta content®_______________--do___- 14,300 28,000 41,200 14,000: 14,000 

Concentrate, Cu content ______---~~--- 536,500 — 562,000 557,900 563,000 564,000 
‘Blister and leach cathodes _ _______----~- 479,100 480,600 486,800 498,100 500,000 
Refined _.-._-_____-~--_~----~-~---~- 227,231 224,774 221,400 218,000 220,000 

Gold _____-__-__---_-~~~-~-~troy ounces... 192,930 117,115 63,022 167,827 2140,561 
Monazite concentrate, gross weight ____-_--~- 1 2 _ 7 297 
Silver ____._._.___.~— thousand troy ounces__ 1,288 1,225 1,516 ©1500 1,400 
Tin: 

Mine output, Sn content ____-_--------- 2,163 ' 2,708 3,100 2,650 22,378 
Smelter, primary -__--_-~---------- 201 170 85 56 __ 

Tungsten, mine output, W content ______.-~- 44 30 18 - 27 21 
inc: 

Mine output, Zn content _________~---- 101,500 101,900 105,600 126,700 125,000 
Concentrate, Zn content ____---------- 76,215 74,836 717,457 81,300 81,300 

: Metal, primary, electrolytic _.___..----~- 62,5385 ™66,087 ™64,046 63,900 254,878 

INDUSTRIAL MINERALS . 

Cement, hydraulic______— ~~ thousand tons__ 513 7534 444 F €400 400 

Diamond: ’ 
Gem®____________~—~- thousand carats_ _ 3,355 5,169 4,082 4,661 3,885 
Industrial® __.______.___.-_-~-do___~ 8,627 13,290 16,127 18,643 15,540 

Total _.__________.--_--do___- 11,982 18,459 20,159 23,304 219,425 
Lime _____.______-~-_~-~------~----+-+ 106,993 109,856 115,365 136,400 137,000 
Stone, crushed __________-— thousand tons__ 387 348 350 €350 350 
Sulfur: 

Byproduct of metallurgy, S content of sulfuric 
acid from sphalerite”_._________.--~-~- 36,000 37,000 36,000 38,500 36,000 

Sulfuric acid, gross weight® ________-_-_- 159,864 152,800 169,000 146,400 150,000 

MINERAL FUELS AND RELATED MATERIALS 

Coal, bituminous_________~— thousand tons__— 111 121 121 re110 110 
Petroleum: 

Crude _____~ thousand 42-gallon barrels__— 9,234 11,698 12,226 11,857 11,420 

Refinery products: 
Gasoline ____.__._______~--do___~- 62 258 18 _— 250 
Kerosene and jet fuel _______-do____ 42 240 -- -- 250 
Distillate fuel oil _. __ ______-do___~_ 105 422 _- _- 450 
Residual fuel oil _________--do___~_ 101 364 -- -- 370 
Refinery fuel and losses _ _ _ _ _ __do____ 34 67 19 — 80 

Total _.__________---do___~_ 344 1,351 37 _- 1,400 
ern tl SS ae 

€Estimated. Preliminary. ‘Revised. 
1Table includes data available through July 14, 1988. 
2Reported figure. 
3Includes acid produced from imported sulfur.
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Table 2.—Zaire: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 

Destinations, 1986 

Commodity 1985 1986 . Rnited Other (principal) 

Aluminum: Metal including alloys, scrap 16 _- 
Antimony: Ore and concentrate _ _ _ _ _ — 449 _— 
Cadmium: Metal including alloys, all 

forms ________________-_-~_ 2294 293 —- United Kingdom 105; France 70; 
. Belgium-Luxembourg 44. 

Cobalt: 
Oxides and hydroxides _______~- a 583 583 . 
Metal including alloys, allforms _ _ — 29 298 5,082 315 Japan 2,016; West Gemany 1,633; 

United Kingdom 593. 
Columbium and tantalum: Ore and con- 
centrate _______------~---~-~- 26 39 39 . 

Copper: 
. and concentrate _______—- ~~ 259,060 NA | 

Matte and speiss including cement 
COPPY ingalloya 50 -- 

Metal including alloys: . 
Scrap _______.--------- NA 140 _. West Germany 104; Switzerland 19. . 

| Unwrought____-___-~---- NA 437,502 36,002 Belgium-Luxembourg 251,759; Italy 

Semimanufactures __——-___- NA 280 _- All to Belgium-Luxembourg. 
All forms _____.-__--~--- 2463,913- NA 

Gold: Metal including alloys, unwrought 
and partly wrought __ troy, ounces_ — 965 18,210 _.  Belgium-Luxembourg 18,104; West 

. Germany 106. 
Iron and steel: Metal: 

Ferroalloys: 
_ Ferromanganese ——_——-—-~- _~— 43 _. All to West Germany. . 
Ferrosilicon _.__.___--~--- _- 20 __ Do. 

. Unspecified ___.__-_-----=- 25 20 _— Do. 
Semimanufactures: 

Universals, plates, sheets _____ 276 - 25 _. All toltaly. 
Castings and forgings, rough _-- 24 __ 

Lead: Ash and residue containing lead _ _ _- 21 _. All to Belgium-Luxembourg. 
~ Manganese: Ore and concentrate, metal- 

lurgical-grade _______--~---~-~- 25,498 197 _. All to West Germany. 
Nickel: Metal including alloys: 

Unwrought _______--------- 22 71 20 Republic of Korea 51. 
Semimanufactures_—__-____~~-~- -- 190 _. All to Taiwan. 

Silver: . 
Ore and concentrate® 

value, thousands_ — $1,680 $124 _- United Kingdom $85; Spain $39. 
Metal including alloys, unwrought 

Tin and partly wrought __— ——do_——~ —_ $1 _. All to Belgium-Luxembourg. 

Ore and concentrate _______—--- 25,095. 1,315 _. Spain 1,014; Netherlands 169. 
Metal including alloys: 

Unwrought__—~__~-------- 15 1,034 5 Republic of Korea 999; Netherlands 

Semimanufactures ___—__ ~~~ -- 10 -— All to West Germany. 
Tungsten: 

Ore and ‘concentrate ______-~~~-- 33 41 _- Do. | 
Metal including alloys, all forms _~— — 264 NA 

Zinc: 
Ore and concentrate _____.-_--- 5,260 -- 
Metal including alloys, unwrought _ _ 270,700 26,815 15,974 Taiwan 4,973; West Germny 1,493. 

Other: 
| Ores and concentrates_______~-~- 49 _- | 

Ashes and residues_ _____~_—--~- 373 106 _. West Germany 68; France 38. 
Base metals including alloys, all forms 1,818 2,505 -- West Germany 1,835; France 381. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

etc _.___-_ value, thousands_ — $3 $20 $20 
Dust and powder of precious and semi- 

precious stones including diamond 
do_ __— ™$146 $134 $26 France $83; West Germany $14. 

Grinding and polishing wheels and 
stones ___________--do___~- $1,428 — 

Cement_____.-_-----~------- 225 208 NA 

See footnotes at end of table.
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| Table 2.—-Zaire: Apparent exports of mineral commodities: —Continued | 
| (Metric tons unless otherwise specified) 

- Destinations, 1986 
Commodit; . 1985 1986 : 
| f . Quited Other (principal) 

INDUSTRIAL MINERALS —Continued | . 

Diamond: . oo 
Gem, not set or strung oe 

| thousand carats_ _ 6,479 *10,670 586 Belgium-Luxembourg 10,048. 
Industrial stones - _ _ _____do____ 44,546 *3,090 198 Belgium-Luxembourg 2,752; Spain 

Dust and powder________do____ 1,511 1,342 394 Japan948 
Diatomite and other infusorial earth __ _. 15 _- 
Meerschaum, amber, jet _-.__=-______ 1 -- 
Precious and semiprecious stones other . : 

than diamond: — . . 
Natural _____~_ value, thousand_ _ $452 $882 $7 Hong Kong $589; West Germany 

| Synthetic ____________do____ $7 a OO . — 
Stone, sand and gravel: Dimension stone, . 7 crude and partly worked _________ 6 | 195 ~~ Alito Italy. , 

| Other: Crude _____-____.______ 2. __ / : 
MINERAL FUELS AND RELATED . a 

MATERIALS . : 
- Petroleum: . . . 

Crude_ thousand 42-gallon barrels_ _ 12,561 11,637 8,382 Belgium-Luxembourg 2,296; Nether- __ 

Refinery products: . 
Mineral jelly and wax . . . 

| 42-gallon barrels__ 32 — 
| Residual fuel oil, _.__~ do. ___ NA or) 89  Belgium-Luxembourg 7. | 

FRevised. NA Not available. . 
Table prepared by Virginia A. Woodson. Owing to a lack of available official trade data published by Zaire, this table should not be taken as a complete presentation of this country’s mineral exports. These data have been compiled from trade statistics of individual trading partners unless otherwise specified. . ae 
2Conjoncture Economique (printed in Belgium). . 
$May include waste and sweepings and other precious metals. . 
“Incomplete total; excludes imports expressed in value only. oe 
5Unreported quantity valued at $44,000. 

Table 3.—Zaire: Apparent imports of mineral commodities! , 
(Metric tons unless otherwise specified) - 

en nn nneee eee enn A CS Esau 

Sources, 1986 
Commodit 1985 1986 “Wnted 
mney Gaited Other (principal) 
sss 99 

METALS 

Aluminum: . . 
Oxides and hydroxides _________ 24 143 -- United Kingdom 140. 
Metal including alloys: 

Unwrought___§_$__~________ 1 -- 
Semimanufactures _________ 1,187 984 1 Netherlands 358; Belgium- 

Luxembourg 208; Canada 196. 
Copper: Metal including alloys, semi- 

manufactures ____~___________ 99 261 -— Taiwan 210; Belgium-Luxembourg 

Gold: Metal including alloys, unwrought . 
and partly wrought , 

value, thousands_ _ _. $4 __ All from Belgium-Luxembourg. 
Iron and steel: Metal: 
Scrap____.___~____________ 10 — 
Pig iron, cast iron, related mate- 

rials ~--_--_ ~~~ 41 2 -— All from France. 
Ferroalloys: . 

Ferromanganese __________ 10 1 _- Do. 
Ferrosilicon _~___~9§_~§_______ _- 5 — All from Belgium-Luxembourg. 
Unspecified __-___________ 39°C 42 -— France 37; Belgium-Luxembourg 5. 

Steel, primary forms___________ 3 __ 

See footnotes at end of table.
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: Table 3.—Zaire: Apparent imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 . 

Commodity 1985 1986 “Typntted 
. - | - Qnited . Other (principal) 

METALS —Continued | 
Iron and steel: Metal —Continued 

Semimanufactures: =. . . -. 
- Bars, rods, angles, shapes, sec- . 

tions ____ 2 11,712 7,435 1 Belgium-Luxembourg 5,437; Italy 
. _ a 762; France 475. 

Universals, plates, sheets ____ _ 18,285 13,807 -_ Japan 7,809; Belgium-Luxembourg 
a ,081; West Germany 1,958. 

Hoop and strip. ____...______ 1,875 1,228 -- Belgium Luxembourg 561; West Ger- 
. man . 

| Rails and accessories _ _ __ __ ~ 1,906 10,491 -- Belgium-Luxembourg 10,479. 
_ Wire. __-.-------__--- 865 570 ~.  Belgium-Luxembourg 507; Italy 30. 

Tubes, pipes, fittings _.______ 14,222 5,018 13 West Germany 1,284; Belgium- 
. . _ Luxembourg 1,191; Japan 997. 

Lead Castings and forgings, rough —_ _ 3,120 1,182 ~-  Belgium-Luxembourg 519; Italy 500. 

Oxides we eek 87 18 _-  Belgium-Luxembourg 14; France 4. 
Metal including alloys: 

Unwrought.__-___________ 1,154 118 _- Belgium Luxembourg 93; West Ger- 
. _ many 21. 

Semimanufactures _____.___ 2 5 _— All from Belgium-Luxembourg. | 
Manganese: Ore and concentrate, 
metallurgical-grade____.______~_ 4 __ 

Nickel: Metal including alloys: , 
_ Unwrought __-_-_______-_-- 4 -- . 

| Semimanufactures_ wee 1 3 _- Belgium-Luxembourg 2; Switzerland | 

Platinum-group metals: Metals includ- . | ! 
: ing alloys, unwrought.and partly | — 

wrought .—__.—— value, thousands_ — ~ $29 — $13. -~- United Kingdom $7; France $3. 
Silver: Metal including alloys, unwrought . : 

and partly wrought ____.——do____ $1,439 — $542 _- Belgium (Luxembourg $299; Yugo- 
. i slavia . | 

Tin: Metal including alloys: 
- Unwrought _-..--_--------- 1 a Belgium-Luxembourg 2; United 

ingdom 2. | 
Semimanufactures_____..____-~ -- 2 -- All from Belgium-Luxembourg. 

Titanium: : 
Ore and concentrate _______.___ 5 20 _— All from Netherlands. | 

zi Oxides ____-_- ~~ ee 8 48° _—  Belgium-Luxembourg 25; France 20. 
inc: . . 

Oxides _-_- ~~ ___________- 7 8 _— All from France. 
Metal including alloys, semimanu- 

factures 9 ..__________- 6 “12 -- Belgium Luxembourg 4; France 4; 

Other: Ores and concentrates _______ 20 25 -~— Netherlands 20; Italy 5. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete _- _- 7 -- Hong Kong 5; Belgium-Luxembourg 

Corundum ______________ 4 __ 
Silicon carbide 

value, thousands_ _ $3 _- 
Grinding and polishing wheels and 

stones _._ ~~~ 90 81 _-- Italy 40; Beglium-Luxembourg 31. 
Asbestos, crude ________...-__. 210 198 -~ Canada 174; Italy 24. 
Barite and witherite_____________ 1,305 400 _--  Allfrom Netherlands. 
Cement... ~~~ ~~~ 3,614 1,222 _~—  Belgium-Luxembourg 1,146; Italy 30. 
Chalk... ~~~--~-~_ ~~ 164 60 _- All from Belgium-Luxembourg. 
Clays, crude: 

Bentonite we ee eee 210 23 _. All from Netherlands. 
Chamotte earth_________.--_- ~- 180 -- All from Italy. 
Kaolin ~~~... ~~ _____ 7 18 -- Belgium-Luxembourg 9; Italy 9. 
Unspecified _...._________-_ 59 208 -- Italy 191; Japan 17. 

Cryolite and chiolite___....._____ 1 __ 
Diamond: 

Gem, not set or strung____ carats. — (??) 14,841 _- All from Belgium-Luxembourg. 
Industrial stones 

value, thousands. _ $52 -- 

See footnotes at end of table.
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Table 3.—Zaire: Apparent imports of mineral commodities’ —Continued — 

(Metric tons unless otherwise specified) 

i 

noe 

Sources, 1986 

. Commodity 1985 1986 : ~ 
United Other (principal) 

a 
, 

INDUSTRIAL MINERALS —Continued 

Diatomite and other infusorial earth _ ~ — 911 355 _. France 348. 

Feldspar, fluospar, related materials — - _ 15 _- . 

Fertilizer materials: 
. 

Crude, n.es.__ _ - - ----~------ 301 13 __ All from Belgium-Luxembourg. 

Manufactured: 
Ammonia_—_—~—~-~~—----- 52 89 _. Netherlands 41; Belgium-Luxem- 

. bourg 36. 

Nitrogenous _____~------- 11,308 5,906 _-- 9 apan 1,869; West Germany 3,032. 

Phosphatic ___-_--------- 857 228 _. All from Belgium-Luxembourg. 

Potassic. _. _______------ 101 812 -- West Germany 613; Belgium-Luxem- 
. urg 199. 

Unspecified and mixed__ — —— —— 7,030 8,517 __ Jd apan 1,15; Belgium-Luxembourg 

Graphite, natural _________----- _- 3 _- All from Belgium-Luxembourg. 

Gypsum and plaster _______-_----- 178 5,902 _. Spain 5,600; France 225. 

Lime _________-___--~------- 1,508 1,817 7 Belgium-Luxembourg 1,783; United 

; ingdom 30. 

Magnesium compounds: 
Magnesite, crude________----- (?) 8 __ . Belgium-Luxembourg 7; Italy 1. 

Other_______------------- 441 137 -- West Germany 100; Belgium-Luxem- 
u . 

Mica: Crude including splittings and "e . 

waste ______._-_----------- 4 3 _. All from Netherlands. 

Phosphates, crude __-—_~-------- 50 4 _. All from Belgium-Luxembourg. 

Pigments, mineral: Iron oxides and . 

ydroxides, processed____-_-_--- 18 8 -- Do. 

Precious and semiprecious stones other 
than diamond: Natural oo c 

value, thousands_ — $48 $3 _- Do. 

Salt and brine. __ --__--~-------- 145 130 -- Belgium-Luxembourg 118; United 
ingdom 10. 

Sodium compounds, n.e.s.: Carbonate, : 

manufactured ________------~- 1,889 2,208 _- West Germany 1,200; France 1,002. 

Stone, sand and gravel: . 
Dimension stone: 

Crude and partly worked _ ~~ ~—~- 91 83 __ Portugal 67; Italy 15. 

Worked __ __-__-_--------- 714 442 _. __ Italy 216; Portugal 157. 

Gravel and crushed rock _———~~--- 381 28 _. All from Italy. 

Quartz and quartzite_.___------ _— 27 _. All from Netherlands. 

5 Band other than metal-bearing — ~~ -— 485 35 _.  Belgium-Luxembourg 25; France 10. 

ulfur: 
Elemental: 

Crude including native and by- 
product_______-------- 283 117 __ West Germany 93; Belgium-Luxem- 

bourg 24. 

Colloidal, precipated, sublimed _ — 3 _- 

Sulfuric acid_ _____._-___~------ 180 346 64 Belgium-Luxembourg 170; Nether- 
lands 103. 

pale, steatite, soapstone, pyrophyllite __ 406 289 — France 270; Spain 7. 

er: 
Crude___________~-~------~- 447 140 _— West Germany 100; Belgium-Luxem- 

bourg 39. 

Slag and dross, not metal-bearing — — — 65 180 __ All from Belgium-Luxembourg. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural — —_ _-—- 4 180 164 Belgium-Luxembourg 12. 

Carbon black ~ oe 680 23 _. United Kingdom 22. 

al: 
Anthracite and bituminous_ — — — — —— 12 __ 

Briquets of anthracite and bituminous 
coal. _________-~----~---- 126 _— 

Lignite including briquets —_----- 10 _- 

Coke and semicoke. _ _____------- 1,002 2 __ All from Belgium-Luxembourg. 

Peat including briquets and litter __ ——-_ 9 24 _- Do. 

See footnotes at end of table.
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Table 3.—Zaire: Apparent imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

. . Sources, 1986 
Commodity | 1985 1986 United Other (principal) 

MINERAL FUELS AND RELATED | | | 
MATERIALS —Continued , 

Petroleum: | 
Crude_ thousand 42-gallon barrels_ _ 730 NA 
Refinery products: 

Gasoline, motor ______do____ 170 13 _- Netherlands 7; Belgium-Luxembourg 

Mineral jelly and wax __do____ 2 4 __ France 1; West Germany 1. 
Kerosene and jet fuel_ _ _.do____ 24 545 _. All from Spain. 
Distillate fuel oil ___.—do____ 26 111 _— Spain 108. . 
Lubricants —~--------do___- 32 20 (3) Belgium-Luxembourg 13; France 2. 

healt TTT ge b= Allfrom Spain. 
Bitumen and other residues 

; do____ 16 6 _— Spain 4; Belgium-Luxembourg 2. 
Bituminous mixtures— _- do- —— 5) 4 _- Belgium-Luxembourg 2; Spain 1. 

NA Not available. | | . 
iTable prepared by Virginia A. Woodson. Owing to a lack of available official trade data published by Zaire, this table 

should not be taken as a complete presentation of this country’s mineral imports. These data have been compiled from 
trade statistics of individual trading partners unless otherwise specified. oo 

2Unreported quantity valued at $433,000. 
3Unreported quantity valued at $50,000. 
4Conjoncture Economique (printed in Belgium). . 
5Less than 1/2 unit. | 

COMMODITY REVIEW 

| METALS | ment of the Kov Mine and expansion of the 
. , Dikuluwe Mine, both open pits. Trolley- 

3 pc obaite Aare worl 7. eee eee or assist equipment for electric haulage trucks 
total production, all ’ a byoroduct of ° was installed at the Dikuluwe Mine and 
per Exports in 1987. we yp os himaated vr also was being installed at the Kov Mine to 

about 10,000 tons, compared with just over fake “advantage a fhe abundant electric 
11,000 tons produced. Kolwezi and Likasi tee -? th peed ti r diesel ft 1 vn th 
were the main cobalt production centers. essen the consumption of diese" tue! In t e 
Average ore grade was about 0.35% cobalt. mining sector. Output from the Kov Mine 
Based on the mining and milling of more was behind target, and Gécamines contin- 

than 17 million tons of ore annually, ap- ued to be faced with pressure to supply ore 
proximately 30,000 tons of cobalt was con- to the concentrators. However, copper oxide 

tained in concentrates produced from this °° has graded up to 12% copper, with the 
ore. Because of the nature of the ore and 8t@de of ore to the main mills averaging 4% 
emphasis upon the primary product, copper, CPP€r- Gécamines let a contract to a South 

recovery of cobalt has averaged only about African firm for five new 170-ton off- 
35%. highway trucks and six used trucks, valued 
Copper.—Gécamines, with a labor force at $10 million. The trucks would be used at 

of about 36,000, was the largest company in Kolwezi. 
Zaire, and Zaire was the fifth largest pro. A S-year program for a new plant and 
ducer of mine copper in the world. About equipment costing about $750 million was 
80% of copper exports have been to Europe, Planned. Gécamines self-financing would 
with processing and refining of blister cop- Provide for 59% of the total cost, and the 
per being done in Belgium. Gécamines min- remainder would be supplied by the World 

ing and mineral processing facilities werein Bank, 16%; the ADB, 9%; the European 
the Shaba Region near the Zambian border Investment Bank, 7%; and others, including 
and were spread through the towns of bilateral donors, 7%. A major portion of 
Kolwezi, Likasi, Lubumbashi. About 80% of these funds would be spent on expanding 
copper production was from the western copper-refining capacity at Luilu. The use of 
group of mines, with continued develop- column flotation was expected to yield
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about 25,000 tons of copper annually. De- lion carats in 1991, compared with 8.2 | 
spite the modernization of facilities, costs million carats in 1987. The increase was 
were expected to increase as the stripping expected primarily from higher production 

: ratio of waste to ore increases with the from dredging operations. Recovery of dia- : 
deepening of the open pit mines. mond from reprocessed tailings declined. 

Gécamines once again became the sole MIBA was the only licensed producer of — 
producer of primary copper in Zaire in diamond, operating its own coricession area. 
April, when the Société de Développement The remaining output, more than 11 mil- 
Industriel et Miniére du Zaire (Sodimiza), lion carats, was by individuals and family 
100% Government owned, was incorporated operations who did not require licenses or 
into Gécamines. Sodimiza’s copper concen- permits to exploit diamond in nonconcess- 
trates were being shipped to the Mufulira ion areas of MIBA. 
smelter and refinery in Zambia for process- Sulfur.—Sulfur was produced as a by- 
ing, but they probably would be smelted at product of copper and cobalt mining, and 

| Lubumbashi once the smelter there was was used locally for the production of sulfu- 
refurbished. Output from Sodimiza was _ ric acid for the mining sector. Sulfur and | 
about 33,000 tons of copper contained in sulfuric acid were also imported. 
concentrates. | . . 

Gécamines undertook feasibility stud- _ MINERAL FUELS 7 
ies on open pit mining of the Tenke-Fun- weep Coe 
gurume deposit, about 75 kilometers east of chem for dfor Ge operations mae | 
Kolwezi. Location of milling facilities hag Shaba Region and for Gécamines in particu- | 
not been indicated, although some process- /@F was based on hydropower, both from 
ing may be done in the central group to local power stations and via the 1,800- 
maintain employment in that region kilometer Inga-Shaba power line from pow- 
Gold.—Work on developing the D7 Kanga °& stations on the Zaire River west of | 

sane! ; Kinshasa. The Inga-Shaba line had not been _ 
gon ees Molin) eas to proceed with oer ere new although it supplied about 

construction of a $1.5 million access road to 7" 7° OF She Hhaba Region S power needs. 
the site. Funds for the road were provided t a yaereemient blic panned with the Cen- | 

by the ADB, although Okimo had eto ign el Alcan Republic forthe emtruction of 
the contract for yoo pegus A geological River for the generation of hydroelectricity. 
survey and a feasibility study were More than $100 million was spent by the completed before Andrade Gutierrez of Bra- . ie DD 
zil would commence a search for additional National Electricity Co. on ov erhauling hy- 

| funding. Total estimated cost was about roelectric plants and on increasing the 
$110 million, and production was to be Utilization rate of currently installed power 

about 200,000 troy ounces of gold per year. of the Inga-Shaba Ben ne complex on 
Manganese.—The sale of 150,000 tons of : , . _* 

| stockpiled manganese to Marc Rich, a com- Fran he doveloomen t region would benefit 
modity trader, was blocked by the Govern- " . | 
ment following charges of mismanagement C rude petroleum reserves were about 12 
of Entreprise Miniére de Kisenge Manga- eee barre an, production was esti- 
nese (EMK) finances. EMK was a Govern- ™@€e a ion barrels per year 
ment-owned company responsible for the from over On ves. d the Go - ' | 
manganese mines and plant near Kisenge. Zair oco hed - anc a jormnent o 

Earlier sales of 216,000 tons hinged on an 400° y of oil take Ts mm eune Pe a 
unsuccessful transport scheme to move the 7 * Bel on in te ded ogee ob I 
ore via Sakania on the border with Zambia. on oil ox loration n the ee on rAgroe 

Transport costs were too high, particularly ment was also reached between Chevron in view of the competition with copper for ‘ . epee pps 
available transport services International Oil Co. and the Société Zairo- 

" Italienne de Raffinage for the supply and 
| INDUSTRIAL MINERALS refining of crude oil at the Muanda refinery 

over the 12-month period ending April 1989. 
Diamond.—The Société Miniére de Bak- —-~ 

wanga (MIBA) planned to expand annual zphysical scientist, Division of International Minerals. 

production of diamonds during the 1987-91 _,; Where neeaary, values have been, converted roe 
5-year plan, with output reaching 9.5 mil- for 1987.



e Mineral Industry of © 

a Zambia | 

oe oy By Thomas O.Glover' - 

Copper and byproduct cobalt production Bank) suspended all disbursement of new . 

continued to dominate the Zambian mining funds owing to the nonservicing of previous 

industry in 1987. Their combined value World Bank loans. Zambia’s foreign ex- 

amounted to $925.8 million,? which repre- change auction had reduced the value of 1 

sented 87.8% of the total value of all miner- kwacha from $0.455 in October 1985 to 
_als produced during the year. The value of $0.067 in January 1987. The value of the 

other. minerals produced that were of im- kwacha fell so low that Zambia canceled 

-_portance to the Zambian economy was em- the auction in January. The value of the 

erald, $32.6 million; cement, $19.4 million; kwacha was set by Zambia to fluctuate 

zinc, $18.6 million; lime, $16.4 million; and between $0.080 and $0.111 on February 2, 

coal $13.1 million. The combined value of 1987. . 

these five commodities was $100.1 million _ Owing to Zambia’s financial problems, 
or 9.5% of the total mineral production the IMF renegotiated a new foreign ex- 
value. Zambia was the world’s fifth largest change auction system that commenced | 

producer of copper and the second largest March 28, 1987. In two successive weekly 
producer of cobalt. . | | auctions, the value dropped from $0.066 to 
The economic situation in Zambia grew $0.053 per kwacha on April 11, 1987. Zam- 

progressively worse in 1987. After several bia canceled the weekly foreign exchange | 
years of declining economic conditions in auction on May 1, 1987, for the second time 
Zambia, it became necessary to seek assist- in a 3-month period. Zambia revalued the 

ance from the International Monetary Fund kwacha at $0.125. Zambia’s external debt 

(IMF). Zambia had to agree to tough eco- totaled $5.8 billion including $600 million in 
nomic measures before financial help could arrears on medium- and long-term debts, 
be made available by the IMF. The meas- when it broke off negotiations with the 
ures included cuts in civil service, decon- IMF. Zambia’s new Economic Recovery Pro- 

trol of interest rates, elimination of price gram, announced August 14, 1987, called for 

subsidies, and bolstering of agricultural debt servicing of external debt to be consid- 
prices.to the producers. In addition, aweek- ered only after the necessary foreign ex- | 
ly auction was conducted on $9 million of change requirements for the copper indus- 
foreign exchange. The austere measures try, the national airlines, and the costs of 
were put in place in 1986 and continued imported fuel and fertilizers were met. Af- 
through 1987. The price of food in Zambia ter these needs were taken from the total 
rose so high in late 1986 that food riots export earnings, only 10% of the remaining 
occurred in Kitwe. Food riots broke out earnings would be allocated to debt servic- 
again in mid-May in the Copperbelt. In ing. Previously, Zambia had to pay 95% of 
June, Zambia broke off all negotiations its foreign exchange export earnings to 
with the IMF. The International Bank for _ service its large external debt. 
Reconstruction and Development (World | 

977
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oe PRODUCTION AND TRADE--—-—s—a«sr—ait«w 

- Zambia’s production of refined copper during 1987 and had its mineral tax abolish- 
metal increased 4.9% more than that of ed entirely. The 2% reduction in export tax | 

| 1986, while the production of refined cobalt alone amounted to $18.5 million. | . 
metal increased 3.1% more than that of ZCCM was exporting metal shipments | 
1986. Copper ore milled in fiscal year 1987 through three separate ports in 1987.2 The 
(April 1, 1986, to March 31, 1987) increased Port of East London in the Republic of 
by 2.8% from that of fiscal year 1986 (April South Africa was used for 40,867 tons (9%), 
1, 1985, to March 31, 1986), although the the Beira Port in Mozambique was used for 

| grade of ore decreased slightly. In 1987, 35,733 tons (7%), and the Dar es Salaam 
. Zambia Consolidated Copper Mines Ltd. Port in Tanzania was used for 405,643 tons 

(ZCCM) production came from 10 under- (84%). This represents a shift in trade | 
_ ground mines and 3 open pits at the compa-_ routes since 1985 when most copper exports 

ny’s 5 producing divisions. were shipped via the Republic of South | 
| ZCCM has. undertaken a comprehensive Africa ports. Zambia’s value of metal ex- 

production and investment program to ra- ports in 1987 accounted for 91.5% of the 
tionalize its mining activities. Owing to country’s total value of mineral production. 
ZCCM’s rehabilitation program, the compa- Zambia received several millions of dol- 
ny achieved a real growth in revenues of lars in grants and low-interest loans for 
1.3% in 1987 compared with a 5.0% decline maintaining the Tazara. railway line from 
in 1986. Copper production recorded its first Zambia to the Dar es Salaam Port in Tan- 
increase in 5 years. ZCCM received a reduc- zania during 1987. 
tion in mineral export tax from 13% to 11% - : : | 

| Table 1.—Zambia: Production of mineral commodities? | 

. . (Metric tons unless otherwise specified) . 
errr are 

| Commodity: 1983  - 1984 1985 1986? 1987” ee 

Cobalt: 
Mine output, Co content of ore concentrate_____ _ 3,199 4,620 “5,800 ©5,770 &5,950 
Metal _-__ eee 2,407 3,472 4,359 4,344 4,479 

Copper: . 
Mine output: - 

Total content of ore __.__________.____ 668,688 608,092 614,230 529,421 “529,000 
Recoverable content of concentrate? _-_____ 540,961 532,679 458,573 461,879 ©463,000 

Leaching (electrowon including that in . 
Metal recoverable content)? ____________ 134,377 125,909 103,910 139,307 ©140,000 

etal: 

Blister and anodes, Cu content® 23________ 525,000 482,300 463,200 486,000 °486,000 
Refined? > = 5 eee 521,871 479,446 460,437 483,040 °483,000 

Gold* _.-- = = troy ounces_ _ 10,160 12,185 7,909 1,865 11,253 
Iron ore: Magnetite -— ~~ -—----—----~----.- 715 595 984 637 910 

ad: 

Mine output, Pb content of ore ___.__________ 25,865 18,124 15,021 14,851 14,516 
Metal, smelter and refined® _______________ 14,572 8,825 8,873 6,648 7,979 

Selenium, recoverable content of: 
Refinery muds _______________kilograms._ 2 642.752 €33,650 ©37,790 ©29,870 ©42,650 
Elemental, refined locally? ~_________do____ 22,051 17,355 19,490 15,405 22,150 

Silver?______________ thousand troy ounces__ 933 195 607 861 961 
Zin concentrate, gross weight — — ————————-_____ 22 4 22 3 24 

Cc: 

Mine output, Zn content of ore _____________ 55,163 41,128 31,956 33,017 35,443 
Metal, smelter plus electrolytic_____________ 37,882 29,177 22,766 22,493 21,025 

INDUSTRIAL MINERALS 
Cement, hydraulic____________ thousand tons__ 155 (8) 316 334 375 
Clays, building, not further specified_ _____ _do____ 9 209 2 4 3 Feldspar___________________________ 226 184 185 214 45 
Gem stones: 

Amethyst __________________ kilograms__ 38,799 24,827 19,612 6,991 3,757 
Emerald____§_$_§__~_9_~____________do____ 17 23 115 413 992 

Lime, hydraulic and quicklime ____ thousand tons__ 193 232 256 243 235 
Nitrogen: N content of ammonia ______________ 27,800 27,900 17,600 ¥24,494 27,215 Sand, construction ______________________ 182,752 52,513 38,978 83,593 27,614 

See footnotes at end of table.
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, Table 1.—Zambia: Production of mineral commodities! —Continued 7 

(Metric tons unless otherwise specified) 

—_ — . " " - 

. Commodity 1983 1984 1985 1986" - 1987 

INDUSTRIAL MINERALS —Continued oe | 

Stone: : 

Limestone___________——~—- thousand tons__ 511 916 702 ~ 05 720 

Phyllite_______-__-_-_----~------do____ 10 17 13 19 22 

Miscellaneous (building) ___..______------- 193,625 72,741 108,251 133,804 129,977 

Sulfur, elemental basis (produced as sulfuric acid): . 

From pyrite. __________--------------- 25,513 18,172 . 28,288 19,187 45,447 

-From copper ores®________----------~--- 79,525 79,000 79,008 74,000 — 74,000 

Total® __-..__§______________u---~ © 105,038 97,172 107,296 93,187 119,447 

Talc -_-__.___-__ ee 1,313 367 9,529 266 258 

_ MINERAL FUELS AND RELATED MATERIALS _ oe 

Coal, bituminous_______ ~~ — thousand tons__ 453 510, 471 557 463 

Petroleum refinery products:? | 
Gasoline. __.. ___— thousand 42-gallon barrels_ _ NA NA 1,016 870 NA 

Jetfuel _--_____________-_i~_-do____ NA NA 350 294 = =NA 

Kerosene __.._ _____________.--~-do___~_ NA ' NA 217. 198. $NA 

Distillate fuel oil... _.__.___.__-----~-do____ . NA NA  . 1,706 ~~ 1,608 NA 

Residual fuel oil _. .______-----_-~--do.__~ NA | NA 768 677 '- NA 

Other __________-__----------do___- NA | NA 60 51 NA 

- Refinery fuel and losses _.___-__----do___- NA NA 240 | 258 — NA 

Total _________---_-__---_-do___- NA... NA 4357 | 3951. NA oe 

€Estimated. Preliminary. ‘Revised. NA Not available. 
- I [able iricludes data available through June 21, 1987. OS - 

2Data are for fiscal year ending Apr. 1 of that stated. 
3Includes leach cathodes. . 

4Primarily contained in blister copper and refinery muds. a . - 

5¥or all practical purposes, Zambian output of crude lead and refined lead are regarded as equal; the latter is reported, 

and inasmuch as no impure lead is marketable, no attempt has been made to estimate the trivial difference between the 

two stages of processing. . . . . OS 

, 6Selenium output for fiscal year ending Mar. 31, includes elemental selenium recovered from exported refinery muds 

by overseas refiners amounting to 20,701 kilograms in 1983. 
7Refined silver and silver contained in blister copper and refinery muds. © ; 
8Lessthan1/2unit. | | - | | , a 

Table 2.—Zambia: Copper production and ore reserves of Zambia Consolidated Copper 

| Mines Ltd., by mine’ 
i 

Ore milled and treated Ore reserves 

Copper . 
Grose Co recover: Grogs Co 

Mine weight pper able in weight pper 
(thousand grade copper (thousand grade ( Cobalt 
metric (percent) concen- metric (percent) perce 
tons) trate tons) 

(percent) 

Baluba? ___________-___--___- 2,533 1.55 99.78 46,680 2.50 0.16 
Chambishi?_ ______________----- 1,612 1.63 94.46 29.047 2.70 -- 
Chibuluma? ___~..___--------- 586 2.44 96.11 8,902 3.24 19 
Kansanshi _____~______----~-~- _- _- _— 4,278 2.97 _— 
Konkola? ____________~-__---- 1,572 2.94 83.51 48,148 3.87 07 
Luanshya? ________-___------- 2,444 1.35 96.97 38.133 2.46 -- 
Mufulira?____.~_-______.------ 4,044 2.02 92.58 80,791 3.13 _- 
Nchanga* Sooo ee 9,300 2.63 62.18 114,619 3.68 53 
Nkana* _________________-_-- 3,557 1.35 93.37 100,643 2.37 14 

- Total or average__________---- 25,648 2.08 82.44 471,241 3.03 27 
i 

1Data shown are for fiscal year Apr. 1, 1986, through Mar. 31,1987. 
2Underground. 
SOpen pit. 

Source: Zambia Consolidated Copper Mines Ltd. 1987 Annual Report. .
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| - COMMODITY REVIEW | Co 

. 7 . METALS development achieved the desired target; 
| oe . however, the primary mine development 

Copper, Cobalt, Byproduct Gold, Seleni- fe} below the target owing to a shortage of 
um, and Silver.—ZCCM treated approx- trained personnel. At the Chambishi under- 

- imately 24.7 million tons of ore in 1987 ‘ground mine, 1,612,000 tons of ore was 
| yering about oe tons of copper met mined with an average grade of 1.638% 

_ Ore reserves, as published in ZCCM’s copper. The grade continued to improve 
annual report for the year ending March 31, owing to the successful program of waste 
were estimated at 14.28 million tons of segregation. As part of ZCCM’s rationaliza- 

contained copper and about 1.27 million tion program, the Chambishi Mine ceased 
oe _ tons of contained cobalt. Production of co- production in August, after the existing 

balt in 1987 increased slightly. _ fully developed reserves were depleted. On- 
The Nchanga Div. was ZCCM’s largest ly the mine and concentrator were closed, __ 

copper-producing division. The operation with the cobalt plant still operating. _ | 
was mate up “ the gigantic Nehanga open ' on 0 aT ee | underground | ne | 
pit, plus smaller pits, and three under- 012, tons Of ore was mined grading 
ground mines at Nchanga, Chambishi, and 2.94% copper. The No. 3 shaft was closed in 
Konkola. Ores from these operations were ate Me ath hoisting of ore at the | 

_ treated at the Nchanga, Chambishi, and onkola Mine. Ihe average volume of wa- : 

eee eee ec oecM hour basis was 66,670 gallons per minute, trates were then processed at various | ’ | yo 
leach plants and smelters located within making it one of the world’s wettest mines. 
the Copperbelt. | The divisions’ concentrator capacity was 

| The Nchanga Div. tailings leach plant, reduced considerably in September after 
commissioned in 1986, had many technical Chambishi s concentrator was. shut down. 

| operational problems throughout the year. Their tankhouses and high-gr ade leach 
The plant treated only 87,395 tons of tail- Plant production were lower than scheduled 
ings per day, operating at a 75% plant At te ee “havea, eet it t 16 (Oe 
capacity. Copper recovery from the tailings haul © br kena ee ch PIL, ed a to the 
amounted to only about 1.2%. The Nchanga A “oll age it tem, The . ot he "b 1 
Div. surface exploration operations consist- on; ed S for stew vears to eone diese! a 1 
ed of drilling at the Nchanga open pit and C788 y © Gleset tue 
th ae i . and to shorten the transportation time out 

e Chambishi underground mine. At f the pits. At th d of March. th | 
Nchanga open pit, a geotechnical evalua- | ° © PMs: e ene ° are ie 

. ? ay - Nehanga Div. had a labor force of more 
tion on the north face of the pit was con- than 16.000 | 

sucte d a the t Pat Che, . roe ace The Mufulira Div. copper production 
esign of the pl al : he isha, the ‘below came from one of the world’s largest under- 

paerr am to evaluate the resources below ,-ound copper mines, which included sur- | 
the main ore body reserve was completed face concentrating, smelting, and refining 
with favorable results. Underground explo- operations. The mine produced more than 4 
ration was conducted at the Nchanga and milton tons of ore that graded slightly over | 
Konkola Mines. At the Nchanga Mine, a 9% copper. Both quantity of ore and copper 
fonmbination of drilling fechniques was yee production were greater than expected; 
o further delineate the ore y- the however, mine production was constrained 
Konkola Mine completed a dewatering tun- by equipment unavailability at several lev- 

| nel during the y ear. A total of 9.3 million els. At the Mufulira smelter, new anode 
tons of ore averaging 2.63% copper waS c,opper production exceeded expectations. 
Produced by the weranga Mines. Nchange Beside processing ZCCM material, the 
open pit produced 5,892, tons, while smelter processed Zairean concentrates 
the Nchanga underground mine produced from the Musoshi and Kinsenda Mines for 
3,408,000 tons. In addition, 188,000 tons of Roan Selection Trust (RST) Resources Inc. 
cobalt ore came from the open pit at an that amounted to 22,970 tons of cathode 
average grade of 0.69% cobalt. equivalent. The Mufulira refinery also 

At the Nchanga underground mine, processed Zairean cathode equivalent, a 
ZCCM reported that the secondary mine smelter product, into 26,211 tons of fin-
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ished cathode for RST. At the end of March, whereas the Nampundwe Mine produces a 

the Mufulira Div. had a labor force of more copper-pyrite ore. The Kabwe Mine pro- 

than 8,200. a | duces silver as a byproduct of its lead-zinc 

The Nkana Div. copper and cobalt pro- operation. The Kabwe Mine in fiscal year 

duction came from three sections of the ending March 31, 1987, hoisted more than 

Nkana Mine: Mindola, Central Shaft, and 114,000 tons of ore that graded 10.9% lead | 

the South Ore body, and from the Chibulu- and 22.9% zinc. The Nampundwe Mine, 

ma West underground mine. The division during the same period of time, hoisted _ 

was served by two concentrators and the almost 200,000 tons of ore that graded 

Nkana smelter and refinery. The three 11.8% sulfur and 0.4% copper. Stocks of 

Nkana Mine sections produced more than  sulfur-bearing concentrates totaled slightly 

3.5 million tons that graded slightly over more than 17,000 tons at the end of the 

1.8% copper. Chibuluma produced more fiscal year. - 

than 500,000 tons of ore that graded slightly 
over 2.4%. The concentration of cobalt in INDUSTRIAL MINERALS — 

the cer nanan Dip were Fertilizer Materials.—Nitrogen Chemi- 

Nkana’s cobalt plant treated mainly low- cals of Zambia worked to improve the yield 

grade concentrates from all three producing of a number of its fertilizer plants at the | 

Nkana sites in the division, plus concen- Kafue complex south of Lusaka. The plan 
trates from Chibuluma. The Nkana Div. included work on the coal gasification unit 

produced 2,810 tons of cobalt. At the end of and on the ammonia, nitric acid, and nitro- 

March, the Nkana Div. had a labor force of 8°" fertilizer production units. Design ca- | 

nearly 14,000. | pacities at Kafue were 79,000 tons per year 

The Luanshya Div. copper and cobalt of ammonia, 127,000 tons per year of nitric | | 

production came from the Luanshya and acid, 45,000 tons per year of ammonium | 
Baluba underground mines. The Luanshya nitrate, 11,000 tons per year of ammonium | 

Mine produced only copper, whereas the sulfate, - and. 142,000 tons per year of | : 

Baluba Mine produced both copper and nitrogen-phosphorus-potassium (NPK) fer- : 
cobalt. The two mines together produced _ tilizers. The modernization of the plants 

slightly less than 5 million tons of ore Was scheduled to be completed in 2 years. 

during 1987. Luanshya’s ore graded 1.35% Gemstones (Amethyst, Aquamarine, and | 
copper, whereas Baluba ore graded 1.55% Emerald).—The production of amethyst nm 

copper plus 0.12% cobalt. The metallurgical Zambia fell by nearly one-half compared | | 

plant consisted of the Luanshya and Baluba with that of 1986. Even though an agree- | 
concentrators that operated separately de- . ment was reached between the Government 

signed processing systems for each mine. of Zambia and the Lonrho Group in 1986 

The Luanshya smelter was putonastandby concerning amethyst mining, no actual 
basis in June 1986. The Luanshya Div. mining operations were commenced until 

concentrates were treated at either the late in 1987. The new mining operation was 
Mufulira or Nkana smelters after June called Kariba Minerals and its marketing 

1986. Cobalt concentrates from the Baluba arm was called Kariba Amethyst Market- 

Mine were processed at either the Cham- ing. A potential market of $2 million per 

bishi or Nkana cobalt plants. The Ndola year exists for the amethyst. The mining of 

copper refinery, operated by the division, small deposits of aquamarine continued in 

was put on a standby operating basis in the Lundazi District of Zambia. 

January 1987, while the precious metals Emerald mining and marketing showed 

plant continued to treat refinery anode strong positive results in 1987. Production 

| slime for all ZCCM operations. The Ndola of emeralds increased 140%, with the value 

precious metals plant produced 848,683 troy increasing from $770,000 in 1986 to $32.6 

ounces of silver, 86,164 troy ounces of gold, million. For the first time, emeralds ranked 

and 22,150 kilograms of selenium in the third in value of minerals produced, behind 

fiscal year ending March 31, 1987. By the copper and cobalt. A new firm, Zambia 

end of March 1987, the Luanshya Div.hada Emeralds Industry, commenced operation 

labor force of nearly 9,000. in September 1987 to cut and polish emer- 

Lead, Zinc, and Byproduct Silver— lds at the old Ndola Copper Refinery. The 

ZCCM’s Kabwe Div. operated two mines, firm, with initial capital of $600,000, was 

one at Kabwe and the other at Nampundwe._ established between a Brazilian company 

The Kabwe Mine produces lead and zinc, and Zambia’s Reserved Minerals Corp.
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MINERAL FUELS . - been exporting liquefied gas to Burundi, 
Malawi, Zaire, and Zambia. A byproduct | 

- Coal.—Production of coal at the Maamba bitumen vas also. exporte at 0 those coun- 
Collieries decreased approximately 17% be- tries } 
low that of 1986 to slightly more than Pipeli . | ; 

vate . peline.—Zambia had a fuel shortage in ay uae tm" twig otte enn 
that of 1986. The increase in value came as piveline. The pipeline cortnennoe at Dares 
a result of changes in ae va uation and Salaam, Tanzania, and ends at the Ndola 

Collieries rehabilitation program was slat- refinery. The operations had ceased because 
ed for completion in 1989 leakage became a major problem. An agree- 

Petrol eum —Explora tion —Two Ug, ment was signed with two major Italian 

companies were exploring for oil in Zambia. companies to rehabilitate the pipeline. The Placid Oil Co. had three good exploration rehabilitation project was planned to com- 

indications in Luangwa Valley, following ™ence by yearend. 
commencement of exploration drilling oper- ~|............ .... ; ; . : Physical scientist, Di f International Minerals. ations on September 14, 1987. Only one well :physice! scientist Divison of International Minerals. 
was under way in 1987, although three converted to U.S. dollars at the rate of K1—US§0.12568; | 

. ° owever, e reader is reterre iscussion early in 
exploratory wells explo pianne won ao this chapter on the fluctuation of exchange rates during 

. ‘ex ra r year. 

Lueno Valley. P mote financial Gazette (Harare). Tonnages Shipped 

Refining.—Ndola’s Indeni refinery has ES LLLP | |
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The Mineral Industry of 
e 

Zimbabwe 
By Thomas O. Glover! | 

Zimbabwe’s economy was well developed All furnaces at Zimbabwe Alloys Ltd. (Zim- 
and diversified with a highly developed alloys) will have been commissioned by the 
infrastructure and a very competitive min- end of 1988. Plans were under way at 

_ ing industry. The economy had shown defi- ZIMASCO to increase the production of 
nite signs of recovery during the year. The high-carbon ferrochromium. The Govern- 

_ country’s inflation rate in 1987 was 15%. ment was also interested in exploiting 
The value of mineral production for 1987  platinum-group metals (PGM). Some appre- 

was estimated at $512 million? a 17% hension exists on exploitation of PGM in 
increase. me value did not include down- Zimbabwe owing to projected production 
stream products such as ferrochromium, increases in the Republic of South Africa. 
iron, and steel that earned the country 4 Although PGM operations would be eco- 
further $150.6 million, bringing the total nomic by 1987 values, the increased produc- 
value of mineral production for 1987 to tion from the Republic of South Africa 
$662.6 million. Local mining companies in- sight make it difficult for Zimbabwe to be _ 
creased investments in their industry, thus competitive on the world market. | 

| exchange tne ot and a coun employment Mineral exploration activity during 1987 
. . . was centered on old gold mines and their 

provider. The mineral inaus) accounted associated tailings du & ps and on petroleum 

chan rote % of all foreign ex- 444 uranium prospecting sites in the 

Zimbabwe saw an increase in the number Zambezi Valley. The 1987 amendment to 
. : . the Mines and Minerals Act allowed the 

of foreign companies that were prospecting Zimbab Go t to th 
for minerals or had indicated the intent to “@!™Dabwean SLovernmen’ Mo repossess tne 
do so in the near future. Companies from 9 ™™"N& block on which old tailings were not 
Australia, Canada, the Republic of South eing reclaimed properly and to reissue 
Africa, the United Kingdom, and the Unit- Permits to other interested parties or to 
ed States have expressed a desire to enter transfer operation to Zimbabwe Mining De- 

into agreements on mineral prospecting velopment Corp. (ZMDC), the parastatal 
with the Zimbabwean Government. During ™ining company. Uranium deposits were 
1987, 15 exclusive prospecting orders were found near Mashumbi Pools in north- 
issued compared with 6 in 1986. Incentives central Zimbabwe near the Zambian bord- 
for greater investment allowances werecon- T- The uranium exploration was conducted 

templated by the Government asa meansof by Saarberg Interplan Uran GmbH of the 
encouraging new mining operations. Federal Republic of Germany. The quanti- 

The Government of Zimbabwe was inter- ties and grades of the uranium reserves 
ested in expanding existing ferrochromium were reported as promising. There was no 
operations. During 1987, Zimbabwe Mining reported finding of petroleum during 1987. 
and Smelting Co. (ZIMASCO) was able to ZMDC conducted other exploration of 

operate all six furnaces at its Kwekwe diatomaceous earth, molybdenum, and rare- 
operation and had a seventh small furnace earth deposits. Deposits of high-grade cop- 
under construction. Two other major units per were also sought near the Botswana 
were also under consideration at Kwekwe. border. Diamond prospects in the Midlands 

983
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were investigated by the Shabani and of Zimbabwe. In 1987, ZMDC was given. 
Mashaba Mines (Pvt.) Ltd. | responsibility for all mining investments, 

Prior to 1987, all governmental mining except for two mining-related subsidiaries 
investments were held by either the ZMDC _ still held by IDC. . 
or the Industrial Development Corp. (IDC) . 

| | PRODUCTION AND TRADE | 

Production of mineral commodities in owned by IDC (51%), Nitro Nobel (Sweden) 
Zimbabwe, in most instances, increased in (25%), and the Swedish Fund for Industrial | 
1987. Gold, the most important mineral Cooperation with Developing Countries 
mined during 1987, was valued at $210.8 (24%). The plant, scheduled for completion . 

million accounting for 32% of the total by March 1988, would produce 4,000 tons of 
_ value of all exported minerals. In addition explosives annually for the mining indus- 

to newly mined gold, gold metal reserves of try. 

_ $46.4 million were also exported. Zimbabwe Zimbabwe's Mines and Minerals Act was 
was the 12th largest producer of gold in the amended in 1987. One change provided that 
world; however, its production amounted to dumps on mining locations would have to be 
less than 1% of the total world production. worked, if economically viable, and not 

_ Production of asbestos was valued at $59 simply held by claimholders. The new law 
million. The values of chromium, copper, provided the Ministry of Mines the authori- 
iron ore, nickel, and phosphates also in- ty to investigate mine dumps to determine : 
creased during the year. | whether any dump that was idle could be 

There were considerable investments by economically worked. If so, the claim holder 
the existing local mining companies in should be ordered to work the dump; and, in 
Zimbabwe during 1987. The size of their case of noncompliance, ordered forfeiture of 

| investments showed optimism regarding the claim. Another provision of the amend- 
mining’s earnings in the coming years. A ments stated that only permanent residents 
number of foreign companies were also or their appointed agents may take out 
prospecting in the country. Various indus- prospecting licenses. oe : 
try groups argued that, in the interest of Although, in local value, exports of com- 
promoting mining growth, the Government modities increased 11% and imports in- — 
of Zimbabwe should give greater invest- creased 16% during the year, the Zimbab- 
ment incentives to these companies. They wean dollar depreciated approximately 183% 
also claimed that the main constraint on against the US. dollar, which left the real 
the mining industry’s economic contribu- value of exports slightly lower for the year. 
tion has been inadequate Government al- During the year, Zimbabwe utilized the © 
lowances of foreign exchange to purchase Beira railway and port for more imports 
maintenance parts and new equipment. and exports than in 1986. U.S. exports to 
Zimbabwe commenced building a new Zimbabwe increased $219 million in 1987. 

$4.5 million explosive manufacturing plant The value of asbestos exported from Zim- 
at Kwekwe in May 1987. The plant was  babwe during 1987 was $59 million. 

Table 1.—Zimbabwe: Production of mineral commodities? 
(Metric tons unless otherwise specified) 

Commodity 1983 1984 1985 1986P 1987? 

METALS 
Aluminum: Bauxite, gross weight ____§_.________ 23,145 22,726 20,877 24,284 __ 
Antimony, mine output, metal content?___§_§______ 143 256 194 175 __ 
Beryllium: Beryl concentrate, gross weight________ 47 19 38 103 83 

Chromium: Chromite, gross weight _ thousand tons_ _ 431 ATT 536 533 570 

| Mine output, recoverable Co content®_________ 73 78 100 76 ~~ 110 
Metal (including content of refinery sludges)___ _ _ _ 73 78 92 76 110 

Columbium and tantalum: Tantalite concentrate: 
Gross weight _______._______  kilograms_ _ 2,480 59,000 40,000 33,000 37,000 
Cb content®__§_-__ >_> do 370 8,850 6,000 4,950 3,650 
Ta content®____________________do____ 870 20,650 14,000 11,550 6,600 

Orne output, Cucontent_________________ 21,600 24,000 21,570 21,390 -°19,710 

See footnotes at end of table.
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Table 1.—Zimbabwe: Production of mineral commodities: —Continued | 
(Metric tons unless otherwise specified) . 

ho ” Renner eee ee eee eee e eee re ree reese reer eee : 

Commodity 1983 - 1984 1985 1986” 1987” . 

METALS —Continued 

. Copper —Continued 

Metal:* | . - 
Smelter, primary® ~ eee ee 21,600 23,000 20,670 20,500 19,000 
Refinery, primary ____.--____-~----- 21,560 22,687 20,389 ~ 20,423 18,819 

Gold, mine output, Au content . . 

a thousand troy ounces_ _ 453 . 418 472 478 473 
Iron and steel: 

ee 

Ironore: a 
Gross weight _______-—-—-— thousand tons_~— 926 927 1,100 1,110 | 1,328 
Fe content® ________-----__--do___-_ 555 555 660 670 — 824 

_ Metal: . 
Pig iron® _______-~--~---~-~~-do___- 584° 400 674 644 575,000 

Ferroalloys: | ) 
Ferromanganese __—_~-——-—~-------- 2,085 1,845 2,044 2,000 ae 

_ Ferrochromium _—_~------------~-- 157,914 177,800 156,000 155,000 212,300 
| ~ Ferrosilicon _.._.__-_--._-------- 27,542 42,482 53,527 50,000 = 21,192 

7 Total...______-_---__-_---~ 187,541 «222,127, 211,571 «207,000 283,492 . 
Steel, crude ____.___~~ — thousand tons__ 672 391 “465 - 490 — 515 

. Nickel: . . . _ 

Mine output, Nicontent® _________------- 12,020 12,150 11,116 10,370 12,320. 

Metal, smelter* __________~--_-------- 10,146 © 10,251 9,381 . 9,730 10,394 

Platinum-group metals: : | oN 
Platinum _____=_______-—-—~—-~troy ounces._ 1,693 772 611 | 836 579 

Palladium____—-~------------- ~do_ ___ 2,395 1,222 965 1,125 932 

‘Total _..___--_------------do___- 4,088 1,994 1,576 - 1961  — 1,511 | 
Silver, mine output, Ag content . a 

Tin thousand troy ounces_ — 935 893 799 841 » 815 

Mine output, Sn content® ________-_------ 1,700 © 1,670 1,670 1,470 1,410 

.Metal, smelter ________---------~------ 1,234 1,210 1,207 1,079 1,038 

Tungsten, concentrate output: . 

Gross weight ________-__-------------- 22 55 14 2 1 

- Weontent® ___________-_-__-_-------~--- 15 29 10 2 1 

a INDUSTRIAL MINERALS oe i 

Abrasives: Natural corundum_ ~~ ——---------- 5,120 __ _- _- 2 

Asbestos. ________.____.~—~—-- thousand tons__ 153 165 173 164 194 

Barite _______.---_----------------- 980. 700 400 ——-298 191 

Cement, hydraulic. _____.__~ ~~ thousand tons__ 580— &650 ©7090 e750 811 

Clays: 
Bentonite (montmorillonite)_ ___.-.-~------ 63,097 “64,000 “68,000 71,987 ©72,000 

Fire clay. __.____-_-_~-----------+----- 9,255 8,900 9,747 12,591 16,022 

Kaolin ___-______-_~--~-------~------ 470 1,350 = 1,104 901 780 

Feldspar_ _______--_------~--- ---------- 1,645 1,399 2,800 2,026 2,962 

Gem stones, precious and semiprecious:> Emerald 
kilograms_ _ “5 8 13 59 1,979 

Graphite _______-_-----+------------- 8,000 12,334 10,450 15,000 13,530 

Kyanite ________---.-~---------------- _- _- _- 1,851 oe 

Lithium minerals, gross weight _ — _ — __-—-~--~---- 19,193 22,548 . 21,910 ~ 32,760 14,959 

Magnesite. ______-__-----~-------------- 24,071 21,642 19,3885 § 22,649 28,991 

Mica ________~__----~---------------- 544 911 582 1,340 800 

Nitrogen: N content of ammonia __— thousand tons__ 71 69 69 60 65 

Phosphate rock, marketable concentrates —-—- do_ ___ 133 134 135 136 155 

: Pigments, iron oxide®_ _______------------- 1,000 1,000 __ 207 __ 

Pyrite, gross weight - - —-------—- thousand tons_ — 57 57 57 63 47 

Quartz’ _________---------------d0o_--- © 47 32 103 145 41 

Stone: Limestone ______--___-_-_--~--do_--- 1,222 1,152 1,323 1,407 1,537 

Sulfur:* : | 
S content of pyrite= — —— > 5a ~ ~~~ Ga 24 25 25 25 25 

Byproduct of coal and metallurgy ____.-do___~ 5 5 5 5 5 

Total _._______-_---~---~--do__~~ 29 30 30 30 30 

Talc _._-_____-~--~-------~----------- 561 285 437 797 516 

MINERAL FUELS AND RELATED MATERIALS 

Coal, bituminous_————~——------ thousand tons. _ 3,437 3,110 3,120 4,047 4,858 

Coke, metallurgical® _______-_-_-------do___- 203 200 200 “200 592 
cee 

1Table includes data available through Aug. 12, 1988. 
2Content of concentrates. 
SSmelter copper includes impure cathodes produced by electrowinning in nickel processing. 

“May include Ni content of nickel oxide. 
5Includes rough and ground quartz as well as silica sand. 

6Data represent output by the Wankie Colliery Co. Ltd. for years ending Aug. 31 of those stated; additional output by 

the Redcliff plant of Zimbabwe Iron and Steel Co. may total 250,000 metric tons per year of metallurgical coke and coke 

breeze.
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_ Table 2.—Zimbabwe: Apparent exports of mineral commodities! 
- (Metric tons unless otherwise specified) 

Destinations, 1986 

oo Commodit 1985 1986 oa. 
4 | | hited Other (principal) 

METALS | 

Aluminum: . 
- Ore and concentrate... -- 256 _— _ All to Belgium-Luxembourg. 

- Metal including alloys, unwrought __— —_ 63 _-- All toFrance. 
Beryllium: Ore and concentrate _ ___ __ 18 _— 
Chromium: Ore and concentrate _____ 11,552 2,156 1,958 Morocco 198. 
Cobalt: Metal including alloys, all forms _ 1,045 | _— . 

: Columbium and tantalum: . 
Ash and residue containing colum- 

bium and tantalum __________ -- 421 _-~ All to West Germany. 
Metal including alloys, all forms, , 

tantalum ___ value, thousands__ 2$178 -~ 
Copper: - 

tte and speiss including cement . 
8) 0) 203 602 _-— Norway 518; West Germany 84. 

Ash and residue containing copper __ 102 556 -. Alito West Germany. 
Metal including alloys: 10 | 

p —-—-------~-~---~--~- _ 
Unwrought. ___._._______ 217,580 221,660 _- Italy 12,4585 Japan 2,017; Aus- 

ria 1,629. 
Gold: Metal including alloys, unwrought - 
_and partly wrought _. troy ounces_ _ 643 830 -- All to Netherlands. 

Iron and steel: Metal: 
Pig iron, cast iron, related materials — 228 2605 _. NA. 
Ferroalloys: 

Ferrochromium — __————-_-- 101,336 113,220 38,588 West Germany 33,778; Italy 

Ferromanganese _____.——_~ _- 93 _— Fhilippines 55; Thailand 38. 
Ferrosilicochromium — —— — — — —— 20,189 20,795 4,829 Weat i rmany 14,248; Spain 

Unspecified _____--_------ 71,264 113,125 -~ West Germany 48,561; Japan . 
39,879; Italy 24,018. 

Steel, primary forms__—_—______- 2243,495 2158,255 -- NA. 
Semimanufactures: 

Bars, rods, angles, shapes, sections 295,484 2139,542 25 =NA. 
Universals, plates, sheets _ _ — — — 14,563 3,473 2,417 Morocco 1,048. 
Hoop and strip_________--~ 205 29 _~ _ All to Morocco. 
Rails and accessories ______—— 24,241 _- 
Wire. ..--_-__-_------~- 210,337 29,239 -- NA. 
Tubes, pipes, fittings ..... ~~ 33 404 -— Portugal 295; Netherlands 88. 

Lead: Metal including alloys, unwrought 35 _— 
Lithium: Ore and concentrate _ —_— — —— 228,117 222,837 8,287 NA... 
Nickel: 
Matte and speiss __....-..-_-~_ 12 275 _- Norway 260. 
Metal including alloys, all forms ——_ T 210,896 214,326 2,848 Japan. 362; West Germany 

Platinum-group metals: Metalsincluding | 
alloys, unwrought and partly wrought 

value, thousands. _ $3 $51 — Switzerland $31; United King- 
dom $20. 

Silver: 
_ Ore and concentrate __ ————do____ —_ $1 _— All to United Kingdom. 
Waste and sweepings ___——do___~_ $93 $2,337 _— All to West Germany. 

Tin: Metal including alloys, all forms_ _ — 21147 21,322 128 West Germany 351; France 91. 
Titanium: Metal including alloys, all 

forms _.._______~~~~------ 273 -- 
Tungsten: Ore and concentrate _—— — —— 236 _- 
Other: 

Ores and concentrates_ __—___—_-— 449 _- 
Ashes and residues_ _ __ _.. ___~_ 1,126  =—628 _- United Kingdom 21; West Ger- 

many7. — 
Base metals including alloys, all forms -- 108 -- Norway 103. 
Precious metals including alloys, 

waste and scrap 
value, thousands_ _ 2$2,282 2$816 _. NA. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Dust and powder of pre- 
cious and semiprecious stones including 
diamond______________do____ __ $82 $82 

Asbestos, crude ____....-___-_--_-~- 2158,6338 2167,970 193 Japan 36,920; Spain 15,577; Italy 

Cement____________------~--- 273,789 277,929 -- NA. 
Clays, crude___.._.__--_----~- 36 a 

See footnotes at end of table.
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Table 2.—Zimbabwe: Apparent exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) | 

Destinations, 1986 

Commodity 1985 1986 ~ mite... 
& United Other (principal) 

INDUSTRIAL MINERALS —Continued __ oe 

Diamond: 
Gem, not set or strung . 

value, thousands_ _ 2$2,085 2$ 4,201 $27. NA. 
Industrial stones ______——do____ __ $26 _- All to France. 

Feldspar, fluorspar, related materials _ _ -- 180 _.  Allto Taiwan. 
Fertilizer materials: Manufactured: NA 3 . 

osphatic __.________----~- ,168 -- All to Czechoslovakia. 
Unspecified and mixed | 7ecnosnovenne 

’ value, thousands_ — 23964 -— 
Graphite, natural _________do___-_ T 2$4.759 2$7,024 _-- NA. oO 

Kyanite and related materials ___ ~~ ~~ -- 18 _-.  AlltoJapan. 
agnesite, crude__ value, thousands_ — 23417 2$691 __ NA. So 

Mica: Crude including splittings and 
waste __.____-____-.-~-~---- -- 657 _. __ All to Spain. 

Precious and semiprecious stones other a 
than diamond: | 
Natural ___- — value, thousands__ $741 $1,396 $6 Switzerland $1,901; West Ger- 

. 
many $234. . 

Synthetic _._____--_-~-do___~_ _- $30 $30 . a me 
Stone, sand and gravel _________-~- 2264629 229,579 ®) . Japan 5,151; Italy 2,121. 
Other: Crude ______---~------- 262 4,516 -- Japan 3,390; West Germany 

MINERAL FUELS AND RELATED | 
MATERIALS 

Carbon black ____.------------ ATT -- 
Coal: All grades including briquets — — __ 2118844 264,645 _. NA. 
Coke and semicoke______.._-~--- 289.612 2113,188 ~.. NA. . 

ee eee eee een rene eee errr renner neers ccc 

TRevised. NA Not available. 
1Table prepared by Virginia A. Woodson. Owin g to a lack of official trade data published by Zimbabwe, this table 

should not be taken as a complete representation of this country’s mineral exports. These data have been compiled from 
various sources, which include United Nations information, data published b trading partner countries, and partial . 
omnia trade data of Zimbabwe. Unless otherwise specified, data are compiled from trade statistics of individual trading 

ners. 
2Central Statistical Office, Harare, Zimbabwe. Quarterly Digest of Statistics. Dec. 1987. 
3Unreported quantity valued at $234,000. 

| Table 3.—Zimbabwe: Apparent imports of mineral commodities’ | 

, . (Metric tons unless otherwise specified) 

eer cen 

Sources, 1986 

Commodity — 1985 19886 ~ mua” ” +2... 
y United Other (principal) 

eee i i Se 

METALS 

Aluminum: 
Oxides and hydroxides __.__---- 10 1 1 

Metal including alloys: 
Unwrought_ .______------ 423 303 _. All from Netherlands. 
Semimanufactures 

value, thousands. _ 237074 2$8 622 $258 NA. 

Chromium: Oxides and hydroxides _ ~~ - 3 4 _. _ All from United Kingdom. 

Cobalt: Oxides and hydroxides — _ — ~~ —- -- 1 1 

Copper: 
and residue containing copper — — -- 54 54 

Metal including alloys: 
Scrap ____------------- 8 _— | 

Unwrought_ ______------- 3 16 15 West Germany !. 

Semimanufactures _ ~~ ~~~ - ~~ 38 99 3 Italy 34; Canada 29; United 
Kingdom 22. 

Iron and steel: Metal: 
Scrap __------------------ -- 31 _. All from United Kingdom. 

Pig iron, cast iron, related materi- 
alg ________-~------~---- 33 46 _. Canada 17; Sweden 17; Italy 10. 

Ferroalloys: 
Silicon metal_ ____.__----- 2 22 _- All from United Kingdom. 
Unspecified _______.----- 5 _- 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections _ value, thousands__ 2$6,048 236,561 _. NA. 
Universals, plates, sheets 

do_ __— 2$29,515 2$39,692 -- NA. 

See footnotes at end of table.
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: Table 3.—Zimbabwe: Apparent imports of mineral commodities: —Continued 

| (Metric tons unless otherwise specified) 

. . Sources, 1986 
Commodity , 1985 1986 : 

| | Qnited Other (principal) 

METALS —Continued | . 

Iron and steel: Metal —Continued . 
. Semimanufactures —Continued a . 

Hoop and strip____________ 89 360 _. Italy 170; Japan 83; Belgium- 
: . Luxembourg 82... 

Rails and accessories ________ 1 _— os, 
Wire_____--______-___- 333 187 _.  Belgium-Luxembourg 88; United 

a Kingdom 88. 
Tubes, pipes, fittings 

value, thousands__ 234,663 $3,895 $4 NA. . 
Castings and forgings, rough ___ -- 225 _-~— . All from Italy. 

Lead: Metal including alloys, semimanu- ; . . 
factures __-________._------_ 2 1 _-— _ All from United Kingdom. 

Manganese: 
Ore and concentrate: Metallurgical- 
grade_______~~~_________- — 209 .— All from Netherlands. | | 

Oxides _____~_____________- -- 18 _— All from Greece. . 
Molybdenum: Metal including alloys, all 

forms _____-_____-_-_--_--_- -- 2 _. All from United Kingdom. _ 
Nickel: Metal including alloys, semi-. 

manufactures _._~_~_-_________ _- 4 (®) Mainly from United Kingdom. _ oe 
Platinum-group metals: Metals including . a 

alloys, unwrought and partly wrought 
value, thousands_ _ _- $7 _— All from United Kingdom. 

Silver: Metal including alloys, unwrought . co 
and partly wrought _____ __do____ $3 $97 _. Netherlands $96. 

Tin: Metal including alloys, semimanu- | 
factures __ .. /.» -_/ ~~ -- 13 _— All from Australia. 

Titanium: . . 
. Oxides _____________------ 20 3. -- All from Denmark. a 

Metal including alloys, semimanu- | 
factures _____-_- ___ ~~ ----_- 1 — 

Vanadium: Pentoxides _________~_- _- 8 8 
Zinc: — 

Oxides _____._-~-__-_______ 110 — 28 _. Hong Kong 15; Italy 13. 
Metal including alloys, all forms — on 

value, thousands_ _ 2$4,106 2$3,793 _. NA. 
Other: Base metals including alloys, all 

forms _...~______~~-~----_- -- 3 2 United Kingdom 1. , 

. INDUSTRIAL MINERALS. 

Abrasives, 0.e.s.: 
Natural: Corundum, emery, pumice, 

etc _-________--_------- 40 151 _. Greece 139; Italy 12. 
Grinding and polishing wheels and 

stones ____-___________-- 22 412 ©) West Germany 5; Norway 3; 
Italy 2. 

Boron materials: 
Crude natural borates. ._.___~_~— 434 _— 
Oxides and acids __ __________ - _— 4 4 

Cement__________~___________ 2 __ 
Chalk______ ~~ 17 38 -- All from France. 
Clays, crude... _~§_§__~~_______- 19 __ 
Diamond: 

Gem, not set or strung 
value, thousands_ _— _- $2 __ All from United Kingdom. 

Industrial stones __ ______do____ $23 $2 $2 
Diatomite and other infusorial earth _ — — 70 --— 
Fertilizer materials: Manufactured: 

Ammonia ____ value, thousands__ 2$6,089 2$9,996 _. NA... 
Nitrogenous_____..~._-______ 5 9,683 _—  Belgium-Luxembourg 4,005; 

West Germany 3,150. 
Potassic __._______________ 10,182 18,414 _— All from West Germany. 

Graphite, natural _-_____________ 1 5 _— Do. 
Gypsum and plaster ____§__________ 18 163 3 West Germany 159. 
Lime ________-~ value, thousands__ 2$1,462 2$3,013 __ NA. 
Magnesium compounds: 

Magnesite, crude________do___ _ $8 __ 
Other____________________ ae 1 1 

Mica: Worked including agglomerated 
splittings _._____._.._______ 1 1 _. All from United Kingdom. 

Precious and semiprecious stones other 
than diamond: 
Natural _____ value, thousands_ _ $24 $125 _— All from Switzerland. 
Synthetic _..______.__do___~_ $1 _— 

Salt and brine_________________ 9,230 7,542 _. West Germany 7,403; United 
Kingdom 139. 

See footnotes at end of table.
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‘Table 3.—Zimbabwe: Apparent imports of mineral commodities' —Continued 
. | (Metric tons unless otherwise specified) . : 

a oo Sources, 1986 
Commodity | 1985 1986 : | 

| United ; Other (principal) | 

INDUSTRIAL MINERALS —Continued 

Sodium compounds, n.e.s.: Carbonate, | 
manufactured _._____._--~--- 18 72 -~— All from France. 

Stone, sand and gravel: Sand other than 
metal-bearing ~_....-___---~-~- 6 — 

Sulfur: SO . 
Elemental: _ 

Crude including native and by- 
product cd sublimed ~ 75 -- 

Colloidal, precipitated, sublimed — a 4 -— All from United Kingdom. 
Sulfuric acid. _._-__.----_----~ 1 _— 

Talc, steatite, soapstone, pyrophyllite __ 20 36 oe All from Republic of Korea. 
Other: Crude -._--_----------~- 5 il -- West Germany 7; United King- 

om 4. . 
MINERAL FUELS AND RELATED . 

Asphalt and bitumen, natural _ _ — ~~ —- 53 1 _— All from United Kingdom. 
Carbon black _._._---------+--- 909 55 — United Kingdom 37; ether- 

. | an . 
Coal: All grades including briquets 

value, thousands - 2$7,092 2$15,743 a NA. 
Petroleum refinery products: 

Liquefied petroleum gas 
| os 42-gallon barrels_ — 12 —— 

_ Gasoline _______.---~-~do___- 152,670 480 _- All from Netherlands. 
Mineral jelly and wax___.-do_._-_ 7,107 12,608 _— West Germany 6,753; Hong 

. : . Kong 4,997. _ 
Kerosene and jet fuel ____—do___~ 70 9. _. All from United Kingdom. 
Distillate fuel oi] ____.__—do___~ 7192226 97  .. All from West Germany. 
Lubricants____—-—------do__ ~~ 6,128 10,476 88 West Germany 5,068; France 

Bitumen and other residues —do____ 108 315 __ All from Italy. | 
. Bituminous mixtures ——_——do__ ~~ - 8,968 - 503 a All from United Kingdom. 

Petroleum coke __—— ~~~ -do___-~ 176 _- . . 

Revised. NA Not available. | | | 
1Table prepared by Virginia A. Woodson. Owing to a lack of official trade data published by Zimbabwe, this table 

should not be taken as a complete representation of this country’s mineral imports. These data have been compiled from 
various sources, which include United Nations information, data published by trading partner countries, and partial 
trade data of Zimbabwe. Unless otherwise specified, data are compiled from trade statistics of individual trading 
partners. . 

2Central Statistical Office, Harare, Zimbabwe. Quarterly Digest of Statistics. Dec. 1987. . 
SLess than 1/2 unit. , 
*Excludes unreported quantity exported by Canada valued at $20,000. 
5Unreported quantity valued at $8,000. 

| COMMODITY REVIEW 

METALS Mining cooperatives earned more than $5 | 
. . million from sales of 73,000 tons of chro- 

Chromite.—The production of chrome ore miym ore to ZIMASCO and Zimalloys. 

in Zimbabwe came from 2 major producers ‘The cooperatives supplied about 20% of 
and 19 small mining cooperatives. The two the chromium ore refined at Gweru and 
major producers, ZIMASCO and Zimalloys, Kwekwe. Zimbabwe had 19 cooperatives 
mined almost entirely in the podiform de- mining high-grade chromium ore on the 

posits; whereas, the artisan miners worked North Dyke. Zimalloys and ZIMASCO 
entirely in the more-difficult-to-excavate received about 27% and 12%, respectively, 
stratiform deposits. of their ore from these operations. ZMDC 

The mining cooperatives, which have negotiated a guaranteed chromium ore 
been in existence since 1982, leased areas price with the two major producers. The 
that were formerly mined by major compa- cooperatives received about $20 per ton for 
nies and then sold the high-grade ore to chromium ore. 
ZIMASCO and Zimalloys for processing. Zimalloys was owned by the Anglo Amer-
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ican Corp. Ltd. (60%), John Brown & Co. (LSM). Another source of copper was 
| Ltd. (17%), Old Mutual of Zimbabwe (6%), Botswana’s Selebi-Phikwe nickel-copper 

. French interests (5%), and public sources matte, which was toll refined for export at 
_ (12%). The company employed 1,330 people RTZ’s Eiffel Flats refinery. Copper concen- 

at five chromium mining operations and trates were also purchased from the Mucon- 
| seven small cooperatives. The five mines guera Mine in Mozambique for processing. 

were the Caesar, Great Dyke, Inyala, Neth- MCM operated two mines (Miriam and 
erburn, and Sutton. The Zimalloys smelt- Norah) and the Alaska smelter and refin- 
er, at Gweru in central Zimbabwe near the ery. ZMDC owned approximately 55% of 
mines, produced low-carbon ferrochro- MCM. Working profits were improved dur- 
mium, and ferrosilicon from three batteries ing the last half of 1987 owing to market 
that operated 24 hours per day, 365 days per conditions and fewer costly plant and equip- 
year. Coal and coke to fuel the batteries ment breakdowns. Copper sales increased 
came from Wankie Colliery Co. Ltd. in by 8.7% despite a reduction in ore produc- 
northwest Zimbabwe near Victoria Falls. tion. MCM also entered into a contract with 
The final products were shipped in 500- Lonrho Zimbabwe Investment Group to 
kilogram barrels to customers in Australia, process a small amount of its copper concen- 

, Japan, and the United Kingdom. | trates at MCM’s Alaska smelter. ZMDC was 
ZIMASCO, a subsidiary of Union Carbide considering the feasibility of upgrading cop- 

Corp. of the United States, had 6 mines and per cathode for the export market. If the | 
12 small cooperatives producing chromium project appeared to be economically sound, 
ore. The company employed 2,577 people at it would be carried out at the Alaska 
its sites. The producing mines were the Iron refinery. | : 
Ton, Lalapanz (Cambrae), Magazine Hill, LSM, a ZMDC company, operated the 
North Section (Railway Block), South Sec- Angwa and Avondale Mines. The company 

| tion (Peak), and Valley. ZIMASCO produced continued to operate at a loss owing to poor 
only high-carbon ferrochromium at its production. The copper ores were processed 

| Kwekwe facilities, utilizing all six furnaces. at the old Shackleton Mine concentrator. 

All coal and coke to fuel the furnaces came Extensive exploration and development 
from the Republic of South Africa. work, begun in 1986, was continued in 1987. 

, During October 1987, the Zimbabwean The ore reserves found were sufficient to 
Government requested most-favored-nation extend the life of the mines until 1990. 
duty-free treatment for its ferrochromium Lonrho Zimbabwe Ltd. had plans to close 
and ferrosilicon exports to the United its Inyati Mine near Rusape in eastern 
States. Approval had not been granted by Zimbabwe during January 1988. The smelt- 
the United States at yearend. The U.S. er and refinery were scheduled to be closed 
duties were 3.4% on low-carbon ferrochro- during April 1988. The mine, which opened 
mium and 10.0% on ferrosilicon at the time in 1902, produced copper and byproduct 
of the request. gold. | 
Cobalt—Bindura Nickel Corp. Ltd. Gold.—There were 10 main participants 

(BNC) was the only local mine producer of in gold activities at 46 sites in Zimbabwe 

byproduct cobalt in Zimbabwe during 1987. during 1987. Thirty-seven of the sites were 
The cobalt appears in a low-grade sulfide mines, four were leaching operations at old 
ore along with nickel, copper, and small mine dumps, three were claims, and two 

amounts of precious metals. BNC, a subsid- were prospects. Six of the operators were 
iary of Anglo American, produced the sul- significant producers: Cluff Mineral Explo- 
fide ore from four mines in Zimbabwe: ration (Zimbabwe) Ltd. (CMEZ), Falcon- 

Epoch, Madziwa, Shangani, and Trojan. The bridge Investments (Zimbabwe) (Pvt.) Ltd., 
Trojan refinery treats the ore from all four Falcon Mines PLC, Lonrho, RTZ, and the 
mines. In addition to local cobalt produc- parastatal ZMDC. 
tion, Rio Tinto (Zimbabwe) Ltd. (RTZ) re- CMEZ operated the Royal Family Mine 
covered additional byproduct cobalt, on toll, and completed feasibility studies on the 
at the Eiffel Flats refinery, processing Freda oxide deposit and the Freda and 
nickel-copper-cobalt matte from Botswana’s Rebecca sulfide deposits. CMEZ decided to 
Selebi-Phikwe operation. proceed with the construction of two open 
Copper.—Copper ore was produced by pit mines. The Freda oxide mine was sched- 

two Zimbabwean companies in 1987; Mhan-___uled to produce 14,000 troy ounces of gold 
gura Copper Mines Ltd. (MCM) and Loman- per year from a 600,000-ton-per-year heap- 
gundi Smelting and Mining (Pvt.) Ltd. leaching operation starting early in 1988.
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Test pits have shown that the ore can be production of gold ore from 13,500 to nearly 

mined without blasting and treated as isto 20,000 tons per month raising gold produc- 

recover over 80% of contained gold. The tion from 1,800 to about 2,570 ounces per 

| Freda-Rebecca sulfide mines were schedul- month. The expansion at Shamva was ex- 

ed to produce 50,000 ounces of gold per year pected to cost nearly $10 million. The Tiger 

from 729,000 tons per year of ore from the Reef Mine also started a $2 million expan- 

two sites. The recovery rate from the plant sion program. When completed, milling 

was to be 85% to 90%, and production was would increase from 7,500 to about 10,000 

scheduled to begin in late 1988. The Royal tons per month. Exploration continued at 

Family open pit mine produced approxi- the Monarch Mine on the Mozambique 

mately 9,000 ounces of gold in 1987 and its border near Mutare. Lonrho purchased Cor- 

first production was in 1984. : syn Consolidated Mines Ltd. from the Re- 

| Falconbridge operated two underground public of South Africa based Coronation 

gold mines, the Blanket and Golden Kopje, Syndicate Ltd. Included in the sale were the 

producing a total of 24,970 ounces. At the Anzac, Arcturus, Mazowe, and Muriel | 

~ Blanket Mine, 160,000 tons of ore was mill- Mines. 
ed to produce 17,026 ounces of gold. At the RTZ operated three gold mines and three 

Golden Kopje Mine, 79,400 tons of ore was mine dump-leaching operations. Renco 

milled to produce 7,944 ounces of gold. Mine, the largest gold producer in Zimba- 

Proven and probable ore reserves at the bwe, produced approximately 65,000 ounces 

Blanket Mine were 534,000 tons with a - of gold per year. The other two mines, 

grade of 5.8 grams (0.17 ounce) per ton. At Brompton and Patchway, produced approx- 

the Golden Kopje Mine, proven reserves imately 8,500 ounces of gold each. 

were 73,000 tons with a grade of 6.1 grams ZMDC and two of its subsidiaries were | 

. (0.20 ounce) per ton. Falconbridge was de- involved in nine gold mining operations 

veloping the Three Cheers Prospect in 1987. during 1987. The development of the old 

This prospect contained 800,000 tons of Elvington Mine was announced late in the. 

oxidized surface ore with a grade of 2.0 year. The mine had been abandoned in the 

grams (0.06 ounce) per ton. 19380’s, but still contains reserves of approx- 

Falcon Mines operated the Dalney Group imately 3.7 million tons of ore. ZMDC was 

and Venice Group of mines during 1987.In planning a 150,000-ton-per-year operation 

addition, the Old Nick underground mine, for Elvington Mine at an average gold _ 

owned by Olympus Consolidated Mines content of 5.5 grams per ton. Total develop- 

Ltd., a subsidiary of Falcon Mines, embark- ment costs at Elvington Mine will be from 

ed on a $3 million expansion project to $9 to $12 million. ZMDC’s Jena Mines (Pvt.) 

double the tonnage milled. In 1987, approx- Ltd. owns and operates three gold mines. 

imately 2,000 tons of ore per month was The mines, Leopard and Leopardess, both 

milled that yielded up to 10 grams (0.32 started before 1915, and Termite, at least 40 

ounce) of gold per ton. After the tonnage of years old, were in the process of being 

ore to the mill is doubled, the grade will renovated. A new $3.5 million gold reduc- 

drop to 8 grams of gold (0.26 ounce) per ton. tion commissioned early in 1987 at the Jena 

The Dalney Mine was sinking a new 6- operation, 80 kilometers west of Kwekwe. 

meter-diameter shaft that cost $5 million. The new plant capacity of 300 tons per day 

The new shaft will provide the means to was three times greater than the old capaci- 

increase production and will increase the ty and will increase the recovery of gold 

feasibility of mining at greater depths, from 65% to 93%. 

which will in turn increase the life expect- A relative newcomer to Zimbabwe, in 

ancy of the mine. The retreatment of the terms of gold mining, was the Australian 

What Cheer Mine dump was started in 1987 gold producer, the Sons of Gwalia (Zim- 

and results were promising. babwe) (Pvt.) Ltd , a subsidiary of Chase 

Lonrho and its subsidiaries operated 11 Minerals. It was involved in approximately 

gold mines in Zimbabwe. Their mines in- 12 projects, which included the Steamboat- 

cluded Anzac, Arcturus, Athens, Gladstone, Better Group, Redrue Kop Group, Adzwe 

Howe No. 3, Mazowe, Monarch, Muriel, Mine, Mont D’Or Mine, and the Connemara 

Redwing, Shamva, and Tiger Reef. Shamva, Mine. 

the third-largest gold producer in Zimbabwe Zimbabwe’s first gold refinery was under 

during 1987, was approved for a 2-year construction in 1987 and due for completion 

major expansion program late in 1987. Ex- in March 1988. Technical assistance was 

panding the Shamva mill would increase provided by the Australian Perth Mint Co.
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The plant’s capacity of 50 tons (1.46 million the Zimbabwean Government. Loans to 
ounces) of gold per year exceeds the ex- BNC by Anglo American were scheduled to 
pected 1987 needs by approximately 34 tons be repaid by the end of the calendar year. 
(990,000 ounces). Break-even operation of Despite the rise in nickel prices late in 1987, 7 
‘the plant was estimated to be 30 tons discussions were held about closing the 
(880,000 ounces) of gold per year. mines and refinery owing to the high debt 

Iron and Steel.—The Buchwa Iron Min- burden. The decision to close the operations | | 
ing Co. (Pvt.) Ltd. produced 1.3 million tons depended on whether the Government 
of iron ore concentrates for Zimbabwe Iron could provide financial assistance and 
and Steel Co. Ltd. (ZISCO) steel mill at whether Anglo American Zimbabwe would 

. Redcliff, Zimbabwe. The 1987 production forgive BNC’s debt. OO a 
amounted to a 6.4% production: increase Tin.—Kamativi Tin Mines Ltd. completed | 
when compared with that of 1986. Of the _ its first full year under ZMDC management | 
total iron ore produced at its two open pit in 1987. The operations, procured in Novem- : 
mines, 874,315 tons (69%) came from the ber 1986, underwent considerable modifica- 

_ Buchwa Mine and 397,150 tons (81%) came tions. ZMDC held 91.3% of all the stock in © 
from the Ripple Creek Mine. Buchwa Mine Kamativi, and the remaining stock was production was 6.7% lower and Ripple held by private overseas investors. The 
Creek Mine production was 54% higher company planned to double its output of 
than in 1986. , oe tantalite concentrates to almost 9 tons per 

ZISCO’s plant complex had an annua]: month in the near future. Kamativi plan- . 
capacity to produce 1 million tons of crude ned a new plant that would split the heavy- 
steel, and it was ranked as the second- mineral fraction into a 65% tin concentrate, 
largest steel producer in southern Africa. In 4 86% tantalum pentoxide concentrate, and 
1987, the mill produced 597,000 tons of 252% niobium pentoxide concentrate. KHD 
crude steel, a 11.4% decrease from its 1986 Humboldt Wedag AG was scheduled to | production. A new managing director was SUPply the core units for the preparation 
appointed in 1987 to head up ZISCO along plant, which included a low-intensity wet : 
with an all new 12-member board. A new Magnetic separator, a high-intensity Jones 
$370,000 study began in 1987 and was de- Magnetic separator, and a secondary drying 
signed to help develop domestic, regional, facility. . oo 
and other exports as the first step in a new The deposits of pegmatitic tin ores at | 
$300 million rehabilitation program for Kamativi contained feldspar, biotite, | 
ZISCO. The market study would identify ™uskovite, lepidolite, quartz, and columbite 
the major iron and steel users in the Africa With grades ranging from 80 to 200 parts 
Preferential Trade Area region, which Per million columbium (niobium). The peg- 
embraced 15 countries in eastern and south- ™atite also included garnet, which was ern Africa, and assess growth potential over removed by dry magnetic separation. 

the next 10 years and ZISCO’s ability to 
meet expected demands. INDUSTRIAL MINERALS 

Nickel.—The only nickel producer from —§ Ashestos.—Asbestos production came 
nickel ore in Zimbabwe was Anglo Ameri- from two underground mines, the King 
can’s BNC. The average grade of nickel in Mine in the Mashaba area and the Shaba- 
the ore was 0.6%. Although the company nie Mine near Zvishavane. Production of 
made net operating profits during the year, asbestos increased by 18% over that of 1986 
its financial stability was threatened by a_ to approximately 194,000 tons. The value of 
high debt burden. The Bindura smelter and asbestos decreased by $10.21 per ton in 1987 
refinery toll refined nickel-copper matte to $304 per ton. | 
from Botswana’s nickel-copper-cobalt mine The King Mine had its own 120,000-ton- 
at Selebi-Phikwe. It also toll refined nickel per-year mill on the site. The mine and mill 
sulfates from the Republic of South Africa. were run on a threeshift basis utilizing 
RTZ also operated its Eiffel Flats refinery 1,200 employees, 50% of which worked un- 
for the same toll products. derground and 960 (80%) were semiskilled 

BNC operated four nickel mines in 1987, or unskilled. The King mill processed three 
Epoch, Madziwa, Shangani, and Trojan. Al- grades of asbestos. 
though Anglo American remained a major The Shabanie Mine had its own 200,000- 
shareholder in BNC, credit facilities from ton-per-year mill on the site. The 350-foot- 
the Anglo American group were exhausted high Shabanie mill contained 16 stories 
and BNC had to seek total financing from above ground and 2 below ground. The mill
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cost $100 million and employed 1,066 peo- changed the mine’s operations and future. 

ple; 106 were professionals and 960 were The life of the mine was extended by more 

| semiskilled or unskilled. Six grades of as- than 21 years. Sale of lithium products 

bestos were produced at Shabanie, grading decreased by 54% in 1987 as a result of — 

No. 1 as the poorest and No. 6 as the best, bringing the new plant on-line. The other 

which was composed of long fibers that shareholders in Bikita were AMAX Inc. and 

were exceptionally clean. Asbestos at the Kerr McGee Chemical Corp., both U.S. com- 

Shabanie mill was shipped to customers in panies. Lithium was used in the production 

50-kilogram plastic bags. Sales were made of zero expansion glass, frits and enamels, 

to the Middle East and Far East countries and asa flux in the steel industry. , 

and to Eastern and Western European — | 

countries. . MINERAL FUELS 

India signed two trade barter contracts Coal.—Wankie Colliery Co. Ltd., the only 

with Zimbabwe during ran to ae sie coal mining operation in Zimbabwe, includ- 
| million in asbestos up to July -Partof oq an underground mine and an open pit 

the proceeds from the contracts accrued a yuh a coal preparation plant at each of the 

foreign exchange, but the larger part was two mines. Anglo American purchased the 

allocated by the Government for imports of — gperations at Wankie in 1958 and controlled 

essential mining parts and machinery from the operations until Zimbabwe's independ- 
India. Fourteen local Zimbabwean factories once in 1980, when the Zimbabwean Gov- 

used Zimbabwean asbestos to produce €@ ernment took control of the mines. Anglo 
variety of products for domestic andexport American continued to manage the mines 

markets. The local factories employed 2,000 through September 1987, when ZMDC took 

people. — over the management role. The Zimba- : 

Graphite.—Graphite was produced by the bwean Government took control in 1980 by : 

Lynx Mine in northern Zimbabwe's Karoi purchasing 40% of Anglo American’s stock. 7 

area. The mine was formerly known as the Geyeral other minority stockholders ‘still 

Gwerman Graphite Mine. ZMDC took con- hold some shares in the company. 

trol of the mine from the IDC in late 1987 Wankie had four underground operations 
after lengthy negotiations. Production jn the past, but operated only the No. 3 

decreased, although profits increased in Mine in 1987. The mine operated in the 

1987. The graphite was marketed in flake ower 8 feet of a 41-foot-thick coal seam, : 

and powder form to buyers principally in mining only 40% of the bottom 8 feet. The 

the Federal Republic of Germany, France, bottom part of the coal seam was lower in 3 

the Republic of South Africa, Spain, Tai- phosphorus and sulfur and thus had better 

wan, the United Kingdom, the United coking quality. Coal from the underground 

States, and Zambia. mine was made into coke nearby and then 

| Kyanite.—ZMDC shipped 34 tons of kya- shipped to the Zimalloy ferrochromium 

nite and 17 tons of plastic clay to India smelter and the ZISCO steel mill. The mine 

for pilot plant tests on making refractory produced approximately 720,000 tons of coal 

brick in 1987. The kyanite was produced at jn 1987, but will increase production to 1 

ZMDC’s mine near Mutoko. million tons in the near future. 

Lithium.—Bikita Minerals (Pvt.) Ltd.’s Wankie had five open pit operations in 

mine, founded in 1952 and located 80 kilo- the past, but operated only one in 1987. It 

meters east of Masvingo, was the sole pro- removed 82 feet of overburden to mine 41 

ducer of lithium minerals in Zimbabwe. The feet of coal. Although the bottom 8 feet of 

petalite ore from the Al Hyat quarry was coal was metallurgical quality, the entire 

processed to yield spodumene and lepidolite seam was utilized for steam coal. The steam 

concentrates and pollucite. Although pro- coal was chiefly used at Zimbabwe's 920- 

duction was planned to be increased to megawatt powerplant nearby. Other mar- 

74,000 tons per year, the mine did not kets included the cement, mining, and to- 

operate in 1987. Large stockpiles of petalite bacco industries. Small amounts of coal 

ore were sufficient to feed a new $3.5 were shipped to Botswana, Malawi, Mozam- 

million triflow-separator plant that had not _bique, and Zambia. 

previously been used to process petalite, Coke.—Work on the brick relining of the 

only coal. The new plant’s success was due Wankie coke ovens began early in 1987 

to the expertise of British Petroleum Miner- after dismantlement in late 1986. The coke 

als (BP), the major stockholder in Bikita. ovens, east of the Wanga Village, were to be 

The $3.5 million expansion program has completely rejuvenated by yearend. The
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ovens were slated to produce 15,000 tons of on the southern side of the Zambezi River 
coke per month. Four coke byproducts were Valley to test for viable oil deposits. It was 
slated for production: ammonium liquors, _ the first time that hydrocarbon exploration 
benzole, naphthalene, and tar. Only benzol was attempted in the area. 
and tar were to be sold as no known mar- =———____ 
kets existed for ammonium liquors and *Physical scientist, Division of International Minerals. naphthalene . | "Where necessary, values have been converted from Pp , i . Zimbabwean dollars (ZD) to U.S. dollars at the rate of Petroleum.—Seismic studies were made ZD1.66=US$1.00. :
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CAMEROON 

Economic growth in Cameroon was re- ing countries, including Cameroon, formed 

stricted during 1987 owing to a decrease in the African Petroleum Producers’ Associa- | 

oil prices during 1986 and the falling value tion (APPA). The eight countries repre- 

of the U.S. dollar in 1987. The yearly budget sented about 80% of the total African oil 

reflected a significant drop in revenues and production of 5.2 million barrels per day in 

expenditures. Taxes on imports and some 1987. Cameroon produced approximately 

exports were increased to raise revenue. 3% of total APPA oil production. Cameroon 

The shortage of revenue and the lack of produced approximately 63.5 million bar- 

liquidity had restricted the Government’s _rels of crude oil in 1987, slightly less than 

operation and investment programs. Exter- that produced in 1986. Earnings also fell in 

nal public debt reached an estimated $3.2 1987, not only from falling production, but 

billion? representing 20.8% of the estimated also from declining oil prices and the fall in 

gross domestic product (GDP) of $12.3 bil- value of the U.S. dollar on world markets. 

lion. The Government operated at an 8.7% Oil had been the main stimulus of Camer- 

deficit in 1987. The GDP growth rate had oon’s growth throughout the past decade, 

fallen to 0.6% in 1987 and was projected to and a key generator of export revenues and 

remain at that level in 1988. Economic financial resources for the economy. 

planning was managed through a series of Cameroon’s remaining recoverable oil re- 

5-year plans. The country was under the serves at yearend 1987 stood at 352 million 

sixth 5-year plan, which would endin 1991. barrels. Failing new discoveries, the coun- 

The plan stressed balanced development as try could lose its status as an oil producer 

one method to achieve the desired results. by the mid-1990’s. 

Sources of revenue for the year included Substantial quantities of natural gas have 

direct and allied taxes (31.2%), customs been discovered in Cameroon but not ex- 

collections (31.0%), and oil royalties ploited owing to lack of demand and low 

(23.0%). The oil royalties in 1987 represent- world prices. Plans for a multibillion dollar 

ed a larger part of the budget than in 1986. liquefied natural gas plant near Kribi in 

In January 1987, eight African oil export- southwestern Cameroon have been shelved 
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temporarily. Major international oil compa- bauxite, diamond, iron ore, kyanite, and - 
nies that have been involved in Cameroon’s nickel. Cameroon produced cement, gold, | | 
offshore petroleum exploration and deveiop- limestone, marble, pozzolana, sand, and tin 

: ment efforts included Shell Oil Co., Mobil ore. A new lightweight gold dredging unit, 
Oil Co., and Société Nationale Elf Aqui- developed by the Bureau de Recherches | 
taine. Cameroon’s oil refinery, with acapac- Géologiques et Miniéres in France, had 
ity of 2 million tons of crude oil per year, been put into operation on the Lom River in 
commenced operations in 1981 and supplied Cameroon. The aluminum smelter at Edea, 
the domestic market for refinery products supplied with Guinean alumina, produced | 
other than asphalt, lubricants, and special- an estimated 72,481 tons of aluminum in | 
ty products. = _ 1987. An estimated 734,000 tons of cement 

Other minerals have been discovered in was produced at its Bonfaberi and Figiul | 
Cameroon in past years, but most have plants in 1987. All materials to make the 
never been exploited. Among those were cement were produced locally. a 

_ Table 1.—Other countries of Central Africa: Production of mineral commodities! _ | 

‘Country? and commodity® | "1983 - 1984 ~ 1985 1986” 1987° . 

-CAMEROON > | : | oo 
Aluminum metal, primary_ _.._—-— metric tons_ _ 17,400 - 73,100 90,296 83,810 72,400 
Cement, hydraulic® ___§_.._-...____do____ 610,000 NA 748,858 783,368 734,000 
Gold, mine output, Au content ___ troy ounces__ 261 ©250 249 246 250 
Petroleum, crude®_ thousand 42-gallon barrels-_  . 42,000 56,000 49,000 53,000 63,500 
Eozzolana —----~~—__1—.__—_ metric tons_ _ NA NA 105,634 168,425 | 170,000 . 

_ Stone: oe . 
Limestone___ ~~~ 2.1. _do_-___ 50,675 NA 96,961 78,260 80,000 
Marble__-~_._______________do_.__ NA 251,600 1,432 331 — 800 

Tin ore and concentrate: . 
Gross weight __.__.____...-_-do-___ | NA 14 18 NA WZ 
Sn content®_____...-.-______do.___ NA _ 10 10 NA 9 _——_——_—$ $e 

| CENTRAL AFRICAN REPUBLIC . oe | 

Diamond: | : - : 
Gem _____.__________ =carats__ 229,681 . 235,589 189,545 258,701 5303,769 
Industrial stones_ ______._______do____ 65,677 101,562 87,452 98,677 5108,455 

SS SSS Sis TSS SPSS : . 

—— Total _-----------------do____ 295,858 ~=———387,151 276,997 357,378 + —«-5412,224 
Gold _________-_________troy ounces__ 2,492 6,953 6,038 7,041 56,605 

CONGO 
Cement, hydraulic__._._____—_ metric tons__ 28,428 T 45,000 57,700 58,000 5 638 449 
Copper, mine output, Cu content ______do____ 8 ss 185 253 250 5726 
Gas, natural: . 

Gross® _ _.___.____—_ _ million cubic feet__ ~ . 18,000 13,000 13,000 13,000 13,000 
_ Marketed® _-_ > =________do____ 350 350 350 350 350 
Gold, mine output, Au content®___ troy ounces__ 267 101 515 168 150 
Lead, mine output, Pb content_ __ _ metric tons__- 4,000 1,740 1,460 “1,400 1,400 
Lime _____---__~_ ~~ dol CC Ce 7,061 7,000 ©7,000 - 7,000 
Petroleum, crude — thousand 42-gallon barrels_ _ 40,271 44,911 43,564 43,435 543.800 
Zinc, mine output, Zn content® ___ metric tons__ ~ 3,000 2,780 2,336 2,300 2,300 

STUD Snnmnnennneneenneneneemeee ee 
“Estimated. Preliminary. ‘Revised. NA Not available. 
1Includes data available through July 8, 1988. 
In addition to the countries listed, Equatorial Guinea and Sao Tomé e Principe, covered textually in this chapter, 

presumably produce modest quantities of a variety of crude construction materials (clays, sand and gravel, and stone) and 
may produce minor amounts of other mineral commodities (most notably gypsum, lime, and salt), but output is not 
reported quantitatively, and available information is inadequate to make reliable estimates of output levels. 

In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 
sand and gravel, and stone) presumably are produced, but output is not reported quantitatively, and available 
information is inadequate to make reliable estimates of output levels. 

“Includes imported clinker. . 
5Reported figure. 
®Production includes July-Dec. 1987 only.
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| CENTRAL AFRICAN REPUBLIC | | , 

The Central African Republic (CAR) has many loans and grants from other coun- 
made slow progress toward economic devel- tries. The CAR’s financial liquidity prob- 
opment since its independence from France lems were so monumental that roughly only | 
in 1961. Despite recent progress toward 11% of national liquidity remained avail- 
economic reform, the CAR remained one of able to the economy after governmental 
the world’s poorest countries. The country’s expenditures and debt services were paid. 
annual per capita income was $337 in 1987. Although satellite resource surveys indi- 
During September 1987, France gave the cated the presence of other minerals, the 
CAR $15.5 million in financial aid. mining industry in the CAR was dominated 
‘The CAR was essentially an agrarian by diamond mining. Production of dia- 

economy; agriculture accounted for 40% of monds for legal exporting markets increas- 
the gross national product (GNP). Mining, ed after five separate export tax reductions 
manufacturing, and construction, account- on diamonds. The quantity and quality of 
ed for approximately 15% of the GNP. diamonds exported since the export tax was 
Economic reforms have been ongoing for 2 lowered to 5% in 1987 have improved con- 
years, since political reform began. In keep- siderably. An alluvial diamond mining op- 
ing with free market policies of the new eration was scheduled to commence produc- 
economic reform program, import and price tion in March 1988. The new company, 
controls were lifted in 1986 and 1987. Anew African Star Mining S.A., a subsidiary of | 

; liberal investment code was expected to go the O’Hair Agency (United States) had min- 
into effect early in 1988. The CAR partici- ing sites 45 kilometers south of Carnot, 
pated in the monetary union of Franco- which is 540 kilometers west of the capital 
phone Africa, which guaranteed it a fully at Bangui. The mining company had two 
convertible currency (50 Communauté Fin- permits covering 200 square kilometers. 

| anciere Africaine (CFA)=1 French franc). The mining operation was scheduled to be 
The economy was supported by loans from completely mechanized, where in prior min- 
the International Monetary Fund (IMF) and ing it was worked manually by artisan 
the International Bank for Reconstruction miners. | 
and Development (World Bank) as well as | 

: CHAD 

The production of minerals, which was Strip that the Libyans have held since 1973. 
never large by world standards, ceased to Chad was not a petroleum producer in. 
exist after 1980. The Chadian Government 1987, even though earlier exploration re- 
and its populace have been involved in ports indicated a small reserve of oil in the 
internal strife and external intervention Lake Chad area. If exploited, these reserves 

since 1965. Natron, a hydrous sodium car- were believed to be sufficient to meet do- 

bonate, was produced in 1980 as a form of mestic needs. Chad’s entire annual con- 
salt that was used domestically. The mining sumption of petroleum products had been 
site was near Bol in the Lake Chad area. estimated to be less than 24 million gallons. 

Following military victories over Libya in The expense of producing oil for domestic 
1987, all military action had apparently uses, coupled with the cost of building a 
ceased and for the first time since 1965 refinery to process the crude oil, may make 
peace had come to Chad. The Chadian the refinery building program financially 
Government by the end of 1987 controlled unfeasible in the near future. 
all of Chad except for the disputed Aozou 

CONGO 

The economy of the People’s Republic of by 40%, the 1987 budget had to be reduced 

the Congo in 1987 continued to deteriorate by an additional 22%. Deficits remained a 

further than that of 1986. The decline was problem throughout the year. Economic 

blamed on falling oil prices, depreciation of activity outside the petroleum sector con- 

the dollar, and the country’s burdensome _ tinued to stagnate or decline. Prior to 1987, 

debt service. After slashing the 1986 budget most of the industrial sector was operated
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by parastatals that had become inefficient | Although the nonfuel minerals sector _ 
| and indebted. In 1987, the Government offered considerable potential, it remained - 

opened up several parastatals for privatiza- largely unexploited. Recent metals produc- 
tion. Several others were abolished. tion had been limited to one lead-zinc- 

| The Congolese economy remained heavily copper mine at M’Fouati, owned by Société 
dependent on trade, with petroleum ac- Miniére de Mapassa, a state-owned compa- 
counting for over 90% of all exports. The ny. In addition, scattered artisanal produc- 
United States was the major importer of tion of gold was reported. The Congo pos- 
Congolese oil during 1987. Two U.S. petrole- sessed approximately 1 billion tons of iron | 
um companies, Amoco Oil Co. and Conti- ore resources in the High Ivingo area. A 
nental Oil Co., were engaged in exploration joint venture with Gabon had been dis- 
during 1987 in the Congo. Elf-Congo Oil Co. cussed concerning the exploitation of these 
and Azienda Generali Italiana’ Petroli deposits. The current glutted international | 
S.p.A., brought in the Tchibouela Field in markets and the scarcity of capital made 
December 1987. This was the Congo’s fifth development of these reserves uneconom- 
oilfield discovered and brought into produc-_ ical. A study by the United Nations had 
tion. Congo, Africa’s fifth largest oil pro- identified offshore phosphate deposits with 
ducing country, produced 43.8 million bar- reserves estimated at 4.5 million tons. . | | 
rels of oil in 1987, slightly more than in A cement plant that commenced oper- 

1986. Hydro-Congo, the state petroleum ation in 1985 and closed in 1986 was reopen- 
company, opened additional acreage for bid- ed again in July 1987. The plant was the 
ding during late 1987, including the onshore Congo’s only cement producer. A 50% inter- | 
Kayes area. Congo’s probable oil reserves est in the plant had been purchased for $3.1 | 
amounted to 6 billion barrels. million by an international cement compa- 

In January 1987, Congo, along with sev- ny that was jointly owned by Norway’s 
en other African oil exporting countries, Aker Norcem and Sweden’s Euroc. The 
formed the APPA. Congo produced approx- Congolese cement company was named So- 
imately 3% of the total APPA oil produc- cico and had a production capacity of : 
tion. 300,000 tons per year. 

EQUATORIAL GUINEA , 

Equatorial Guinea continued to have eco- term repayment schedule that was negoti- 
nomic problems in 1987. Total official debt ated with Spain. 
rose by approximately 12% from 1982 to Petroleum exploration has been planned 
1985, with most of the debt accrued by the for 1988. Seismic work and drilling oper- 
Government since 1980. ations were planned. The 2,230-square- 

Spain has loaned the Government $5.56 kilometer Rio Muni permit was shared by 
million to be used in refinancing the Guin- Elf Aquitaine Equatorial Guinea (France), 
extebank. The bank’s debt amounted to the Azienda Generali Italiana Petroli S.p.A. 
full amount of the loan. The Banco Exterior Africa Ltd. (Italy), Britoil Co. Ltd. (United 
de Espana has held 50% of the share of the Kingdom), Murphy Equatorial Guinea Oil 
Equatorial Guinea Bank. The Government Co. (United States), Rimrock Offshore Ltd. 
transferred the proceeds of the loan to the (United States), and Ultramar Exploration 
bank under the same low-interest, long- Co. Ltd. (United Kingdom). 

SAO TOME E PRINCIPE 

Sao Tomé e Principe are two small is- Countries fund for international develop- 
lands 82 miles apart in the Gulf of Guinea. ment loaned the Government $1 million for 
The total land area of both islands is 370 balance of payments support. The loan was 
square miles. They have a population of for 8 years and was the sixth such loan to 

approximately 114,000 with an average an- Sao Tomé e Principe. Four of the six loans 
nual growth rate of 2.89%. The labor force have been for the same reason. An unsuc- 
totaled approximately 21,000 workers, most- cessful coup attempt was reported on 
ly involved in subsistance farming and fish- March 8, 1987. 
ing. The only mining operations were small = —-~--_-__ 
clay and stone open pit mines for local 1Physical scientist, Division of International Minerals. 

construction purposes. Communauts Financiere Atviseime Rats Grain te 
The Organization of Petroleum Exporting dollars at the rate of CFAF300.0=US$1.00.
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~ BURUNDI : 

Exports of agricultural products, mostly mained a most important mining venture 
coffee, continued to account for more than but investigations were at a virtual stand- 

90% of Burundi’s foreign exchange revenue. still. Analyses and reports on exploration 
The country’s ban on commercial mining drilling in 1985-86 were offered to various 
was lifted in 1987. Mining of peat for fuel, governments, international lending agen- 
limestone for agriculture, and clay for insec- cies, and mining companies in hopes of 
ticides continued as in previous years. At generating development capital. The feasi- 
yearend, Burundi’s external debt stood at bility project consultant, Exploration und 
almost $700 million.? Bergbau of the German Democratic Repub- 
Amoco Burundi, a subsidiary of the Amo- lic, released details on the extent and con- 

co Petroleum Co., drilled two exploration tent of the higher grade nickel deposits in 
wells in northern Lake Tanganyika in 1987. 1986. More than 200 million tons of nickel 
No oil was found, but preliminary findings ore had been estimated in Burundi by 
were encouraging enough that further seis- yearend, with a high-grade nickel zone iden- 
mic surveys and offshore and onshore drill- _ tified at Buhinda, northeast of Musongati.* 
ing exploration were planned in 1988. Any Within the explored high-grade Buhinda 
oil or gas finds would have substantial area, reserves at a cutoff grade of 0.8% 

impact on the Burundian economy because nickel were placed at 29 million tons av- 
a major portion of the country’s trade defi- eraging 1.62% nickel, 0.12% cobalt, and 
cit was directly attributable to petroleum 0.31% copper. The ore also contained palla- 
and gas imports. The Zaire Government dium and platinum. Approximately 46% of 
agreed in June to let Amoco Burundi ex- the ore was ferrolitic, and the rest was 
plore Zaire’s side of Tanganyika using the higher valued saprolite. Drilling evidence 
Same equipment and personnel being used suggested a coherent 1,200-meter-long by 
in Burundi. 200-meter-wide mineralized zone, character- 

The Musongati nickel laterite project re- ized by thick, saprolitic, high-grade nickel 
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ore. The shallow ore body was described to. meters, with an average of approximately 
have overburden ranging from 5 to 55 21 meters. | 

Table 1.—Other countries of East Africa: Production of mineral commodities’ __ 
(Metric tons unless otherwise specified) | - 

Country and commodity 1983 1984 1985 1986" «1987 | 

_ BURUND? | | | Oo 
Clays: Kaolin-_-___--_______________ 4,058 1,990 4,360 5,118 5,290 
Gold ____--~---_---__-__-~_troy ounces__ 272 1,115 829 980 836 
Lime ___~__-___-~~~-~~~~-~_~~ ~~ 300 42 - 1,100 160 187 
Peat ____-------~-~~-~~~ ~~ 13,293 14,000 10,313 12,455 17,000 . 

| ETHIOPIA? Oo | 
Cement, hydraulic® _..§_-._-__________-_- 170,000 240,000 250,000 250,000 " 250,000 
Clays: Kaolin® _..-..-.-___~- Le 9,000 9,000 9,000 9,000 5,000 
Gold, mine output, Au content® _ _ _ troy ounces__ — 14,000 15,000 15,000 15,000 320,651 
Gypsum and anhydrite, crude® _ — cubic meters__ 4,000 - 4,000 4,000 4,000 935 — 

Petroleum refinery products:® | - 
Gasoline.___— thousand 42-gallon barrels_. = — 3855 900 . $949 850 850 . 
Kerosene and jetfuel_...._..___.do-__- . 3465 500 $478 500 500 | 
Distillate fuel oil... ...__.___._.-do___~_ $7514 1,500 32,149 2,100 2,100 
Residual fuel oi] _...._______.--_do____ | 32,033 . 2,000 31,377 1,400 1,400 
Other _______-_--___-_---~-~-do____ 3146 150 3122 125 125 

: Refinery fuel and losses_._______.do.___ 8475 — 600 $544 550 550 

| Total __.________-______do___- 35,488 5,550 $5,519 5,525 5,525 
Platinum, mine output, Pt content® . — so 

. troy ounces__ 125 125 150 150 150 | 
Pumice® _...-______._.~. cubic meters_ _ 35,625 6,000 6,000 6,000 26,042 
Salt: 

Rock ~~~ eee 15,000 15,000 15,000 15,000 15,000 
Marine___. __-_____~__~~~~-~-~~---~-~ 110,000 . 120,000 120,000 . 120,000 120,000 . 

Stone, sand and gravel:° : 
Limestone. ________________----_~- 100,000 100,000 100,000 100,000 125,000 
Sand _____________ ~~ cubic meters__ 650,000 650,000 650,000 650,000 422,601 
Other ____________--_____-+---- 2,000,000 2,000,000 2,000,000 2,000,000 2,000,000 | 

. KENYA? | | 

Barite ____.______~~-__~_-~__-~ ~~ ~  —-- B00 -  . 210 255 420 50 
Carbon dioxide, natural ________________ 3,000 - 3,161 3,151 4,093 4,386 
Cement, hydraulic_______~_-~ thousand tons_ _ 1,280 . 1,164 . 847 1,312 1,321 
Clays: 

Bentonite® ___..__________-------- 200 200 200 200 200 
Kaolin __~_____.~-____~__~-~------ 650 295 320 2,000 40 

Diatomite __._________-~-~__-_-_~------ 1,570 1,512 3,082 1,450 616 
Dolomite®___.§_-§_-§_.____________L 31,920 32,865 3,000 3,000 3,000 
Feldspar_——.-_____.----------~-~=+--- 700 ‘685 692 a 500 
Fluorspar __._______---------~-~--~--- 59,084 46,578 58,174 50,851 60,190 
Gem stones, precious and semiprecious: | . 
Amethyst _________.___ ~~ kilograms__ 5 17 10 (4) (*) 
Aquamarine ___________..__-do____ 4 7 7 (*) (4) 
Garnet. _______-~--------~~-~do___~_ 68 107 . 90 44 - 408 
Ruby ___________________~~-do___~_ 98 187 92 66 70 
Sapphire _________________ grams__ 5,000 ™5,000 ™5,000 T5000. 5,000 
Tourmaline__________—~— ~~ kilograms_ _ 37 13 31 5 11 

Gold, mine output, Au content _—_troy ounces_ _— 100 600 442 2,339 8,939 
Gypsum and anhydrite___________-_____ 1,350 ©1500 ©1500 11,060 38,819 
lolite__§___..-_____.._____—-~—~ grams__ 5,504 23,000 24,000 20,000 £20,000 
Iron and steel: Steel, crude® ______.________ 10,000 10,000 10,000 10,000 - 10,000 
Kyanite _______________-_~-~ kilograms_ _— 5,447 1,000 1,000 1,000 1,000 
Lime ____ ->- 5 = ee 34,869 20,855 27,860 12,300 26,482 
Magnesite® _.§_._-§_-» _-_____________-__- 300,000 3311,254 300,000 300,000 300,000 

Petroleum refinery products:° | 
Gasoline, motor 

thousand 42-gallon barrels_ — 2,555 2,600 2,600 2,600 2,600 
Jet fuel _-_________________do____ 2,555 2,600 2,600 2,600 2,600 
Distillate fuel oil______________do____ 3,285 3,300 3,300 3,300 3,300 
Residual fuel oil ___._________._do__~__ 4,015 4,000 4,000 4,000 4,900 
Unspecified. ______..____._.._do__~_~_ 365 400 400 400 400 
Refinery fuel and losses_ _______——do___- 365 400 400 400 400 

Total _..-__-____________do____ 13,140 13,300 13,300 13,300 13,300 
Phosphatic materials: Guano ___________-~- — 6 6 __ __ 

Salt: 
Rock __ -_~-_---_-------~--------- ©60,000 72,885 66,330 65,000 ©65,000 
Other _________~_~_~_~_~~~_~_~_-~_--+ €23,427 28,000 25,800 35,379 ©35,000 

Total ___.____-~~_~__________-~- 83,427 100,885 92,130 100,379 “100,000 
Shale. __ _______________-~ ~~~ ~~~ 231,069 789,484 750,000 750,000 142,428 

See footnotes at end of table.
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Table 1.—Other countries of East Africa: Production of mineral:commodities' 
_ —Continued : 7 

| (Metric tons unless otherwise specified) 

_ Country and commodity a 1983 1984 1985 1986 =: 1987” 

KENYA? —Continued | . ' | | 

| Sodium compounds, n.e.s.: 
Soda ash___ ~~~ ee 193,690 226,050 227,760 237,650 228,650 
Soda, crushed, raw______.~___.--~~--- 4,260 _ 5,288 5,441 5,882 _ 1,557 

Stone, sand and gravel: - 
- Calcareous: . 

Coral (for cement manufacture) _ —_____ ~ 150,000 150,000 150,000 175,030 ©175,000 
Kunkur (for cement manufacture)® _ _ _ __ 200,000 200,000 230,000 250,000 - 250,000 
Limestone (for cement manufacture) _ _ _— 1,579,960 1,444,234 1,333,000 2,069,020 ©2,000,000 

. Sand, glass _______________~~--.- T5488 - ™5,550 . 5,519 . §,525 ©5525 | 
| Vermiculite. 222 2 Le 1,200 872 1,515 2,544 3,887 

; Wollastonite _-.._________-__--. -- __ _. oe 298 300 

- LESOTHO? | . 

Stone®____.___________-_._ cubic meters. - 25,000 25,000 25,000 25,000 25,000 

Cement, hydraulic. ____...--___-_-- --- 70,318 70,058 61,654 .. 69,471 .. 72,831 
Coal ____~_____ ~~~ te oe 2,000 ©4,000 10,708 18,256 
Lime ____________~--~--~~-_~=------ 2,190 2,005 1,928 2,735 3,160 
Stone: Limestone _________.~----------~- -109,186 £100,000 “100,000 . 108,087. — 107,040 

- MAURITIUS? a . LO 

Lime® ____________ Le 7,000 7,000 7,000 7,000 7,000 
Salt®__§ ee 6,000 6,000 6,000 | 6,000 6,000 
Stone: Basalt, not further described®_________ 1,100,000 1,100,000 — 1,100,000 1,100,000 1,100,000 

| MOZAMBIQUE? ogee . . 

Asbestos... .__-_-_--~------~--~-+-- "600 400-0025 . _- _—— 

Bauxite ______---_--~-----~~------ -- --~ = 5,037 4,247 | %5,000 © 
Beryllium: Beryl concentrate, gross weight _ _ _ __ 6 7 6 &6 &6 
Bismuth _____-___--_------~----~---- 3,509 1047 ~—- 1,052 80 ©100 
Cement, hydraulic. _____—~— thousand tons__ 3420 450 450 ~ 450 450 
Clays: . 

, Bentonite__.____________________ ~ 250 405 - 361 1,112 “1,100 
Kaolin ___../-- -_--------------- 292 “300 152 — 200 ' £200 

. Coal, bituminous. ______—__ thousand tons__ 59 107 20 50 °50 
Copper, mine output, salable ore and concen- 

trate: ; 
Gross weight ______-___.---------+-- - 1,189 1,573 590 1,303 1,000 

-Cucontent ____________-__-----~--- - 250 291 118 260 200 
‘Feldspar_____.------_-------------- 817 800 67 100 “100 
‘Gem stones: 

Aquamarine _______-_____-~~ grams__— 2,246 2,400 3,600 3,600 - £8,600 
Beryl, morganite_ ___..__..._---do___~_ 28 96 50 50 . &50 
Emerald___.-.___..--------do___~_ 3,531 4,200 5,000 5,000 _ ©5000 
Garnet___________.___-~- kilograms__— 1,268 1,625 1,500 11,024 ©10,000 
Tourmaline____.___..____-—~ grams__— 1,597 6,000 . 1,500 1,238 - ©1200 

Lime, hydraulic®________._____.------ 10,000 10,000 10,000 10,000 10,000 
Marble. _._______.__—~~- cubic meters__ 406 575 715 1,187 - °1,100 
Mica, waste® _______--_-_----__------ 5309 300 300 300 300 
Microlite _____._._.____ ~~ ~ kilograms__— _ 23,000 9,900 6,283 2,649 3,000 
-Monazite concentrate __________.—-do___~ $4,141 4,000 4,000 4,000 &4,000 
Ornamental stones, rose quartz__.__._-do__-. = 4,911 8,600 2,500 2,500 - &2 500 

Petroleum refinery products:© 
.. Gasoline..___— thousand 42-gallon barrels_— 3637 3140 175 175 175 
Kerosene and jet fuel __________-do____ 3162 323 0 50 50 50 

Distillate fuel oil___.._._.__._.___--do___~_ 3454 160 250 250 250 
Residual fuel oil __._________--do__~_~_ 3652 3487 500 500 500 
Asphalt ____.______------~-~-do___~_ 311 325 25 25 25 

Total®. ___§_________..-_-do___- 31,916 3835 1,000 1,000 1,000 
Salt, marine®__________._____------- 28,000 28,000 28,000 28,000 28,000 
Tantalum ores and concentrates, tantalite 

kilograms. _ 13,900 6,700 4,275 2,724 — ©3000 

RWANDA? 

Beryllium: Beryl concentrate, gross weight — — _ - — 32 44 27 __ __ 
Columbite-tantalite, ores and concentrates, gross 
weight__________----~--_---------- 50 52 28 _- __ 

Gold, mine output, Au content __—_troy ounces. — 623 240 238 208 325 
Tin: 

Mine output, Sn content _________---~-- 1,068 1,093 813 29 — 
Smelter output, Sn content _____-__---- 1,110 1,000 800 _- — 

Tungsten, mine output, W content ________-- 231 260 167 13 __ 

SEYCHELLES? 

Guano® _____________--_----------- 4,500 4,500 4,500 4,500 4,500 

See footnotes at end of table.
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Table 1.—Other countries of East Africa: Production of mineral commodities' 
-—Continued 

(Metric tons unless otherwise specified) 

Country and commodity | 1983 1984 1985 - 1986? - 1987 

SOMALIA? oe . . 

Salt, marine®_______-_-_-__.________-_ 30,000 30,000 30,000 30,000 30,000 
Sepiolite, meerschaum® ________________ 10 10 10 10 10 

SUDAN? 

Cement, hydraulic____...—_ thousand tons__ - ©2300 176 193 200 122 
Chromium: Chromite concentrate, gross . 

weight® ________________ -_-___-_- 20,000 20,000 8,799 8,500 13,015 
Gold, mine output, Au content®___ troy ounces__ 500 1,500 1,500 1,600 32,784 
Gypsum and anhydrite, crude® ____________ 8,000 8,000 6,400 7,000 7,000 . 
Manganese ore® __.- _--_______________ 400 400 400 400 400 
Mica, all grades®__ 2 -_-________-- 310 $10. 10 10 10 . 

Petroleum refinery products:® , . 
Gasoline____ — thousand 42-gallon barrels_ _ 1,000 772 1,000 1,000 1,000 
Jet fuel _._________________do___-_ 300 334 300 300 300 
Distillate fuel oil_______._-_-___-=do__ =~ 2,000 1,438 1,500 1,500 1,500 
Residual fuel oi! __._._-_________do____ 2,000 1,690 © 1,500 1,500 1,500 
Refinery fuel and losses_ _______——do___~_ 300 44 . 300 . 800 . _ 800 
Other ________----..------do____ -- 216 oe -- -- 

Total _.______________-_do____ 5,600 4,894 4,600. 4,600 4,600 
Salt... eee — ©75,000 "75,000 = 88,467 = ® 40,000 51,662 

SWAZILAND? | a, a | . 

Asbestos: Chrysotile. .....___..-----_.. . 26,287 25,832 25,130 20,908 25,925 
Coal: Anthracite ___._____.-.--~----~-~- 101,652 124,569 166,179 172,145 - 165,317 
Diamond ____.__-___-..----—~— carats__ __ 16,837 21,128 39,144 95,000 
Stone: Quarry product ___——-— — cubic meters__ 151,468 97,657 83,903 120,723 96,114 
Tin, mine output, Sn content ______.-__--- 5 17 _— __ __ 

. TANZANIA? 

Cement, hydraulic________ — thousand tons__ 420 370 301 300 300 
Clays: 
Bentonite_._____________________ 375 875 75 _ &15 °75 
Kaolin _-____.___-_----------~--- 1,276 1,885 1,636 1,600 “1,600 

Coal, bituminous_ _—______-------~----- 9,996 9,722 20,000 €20,000 €20,000 
Diamond. 5__________..._-__—~~— carats__ 260,574 277,352 236,000  —s_: 190,000 150,000 
Gem stones, precious and semiprecious exclud- 
ing diamond:* ®____.___________----- 5646 650 3646 650 - 650 

Gold, refined ___________—~ troy ounces__ - &g00 2,680 1,776 2,735 €3,000 
Gypsum and anhydrite, crude® ________---- 12,000 12,000 $14,411 14,000 14,000 
Lime, hydrated and quicklime® _.________~~- 33,006 3,000 32,472 3,000 3,000 
Mica, sheet __________-__~---------- (4) (4) (4) (4) (4) 

Nitrogen: N content of ammonia®_ ______—__- 6,000 6,000 - 6,000 6,000 6,000 

Petroleum refinery products:° . 
‘Liquefied petroleum gas ’ . 

thousand 42-gallon barrels_ _— 354 363 80 80 80 
Gasoline____________-__~---do___~_ 3718 3892 800 800 800 
Kerosene ________.--_-_----do__~_~ ©200 3259 220 220 220 
Jet fuel _.-____________-_-~-do___~- 3174 3213 300 300 300 
Distillate fuel oil. _.__________--do___~_ 3914 51,062 1,050 1,050 1,050 

- Residual fuel oil __________----do___~_ 31,317 31,904 1,750 1,750 1,750 
Refinery fuel and losses_ __ _ _ _ __ - -do__ ~~ 3290 $330 300 300 300 

Total®e._________________do___- 33,667 34,723 4,500 4,500 4,500 
Phosphate minerals: Apatite _________---- 20,000 14,536 15,000 10,000 18,400 
Salt, all types. _.______--_------~------- 28,297 21,659 21,108 21,868 ©22.000 
Soda ash_____~______-~~-~---~-+-~-~-~-~-+-~- _- 298 300 300 300 
Tin, mine output, Sn content ______-~--_-~- 6 4 2 €2 sp) 

UGANDA? 
Cement, hydraulic® __________-_-_------~- 20,000 20,000 20,000 20,000 20,000 
Lime, hydrated and quicklime® _______~---- $413 500 500 500 500 
Phosphate minerals: Apatite® __________--- 100 100 100 100 100 
Salt, evaporated® ____________---_-~--~- 5,000 5,000 5,000 5,000 5,000 
Tin, mine output, Sn content ____-_____--~- T18 reig reig reig 10 
Tungsten, mine output, W content® _________ 34 34 4 4 4 

*Estimated. Preliminary. Revised. 
1Includes data available through Sept. 8, 1988. 
2In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 

sand and gravel, and stone) presumably are produced, but output is not reported quantitatively, and available 
information is inadequate to make reliable estimates of output levels. 

5Reported figure. 
‘Less than 1/2 unit. 
_Diamond figures are estimated to represent 70% gem-quality or semigem-quality and 30% industrial-quality stones. 
Exports.
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a : | ‘COMOROS . 

There were no known commercially ex- The Islands continued to rank among the | 
ploitable mineral deposits on the islands of world’s poorest nations. The country’s prin- 
the Comoros archipelago, and only small cipal foreign-exchange earners were vanilla 
sand and gravel excavations for local con- and cloves. 
struction were operated during the year. | 

DJIBOUTI 

Mineral production in Djiboutiduring the iary of the State agency Ente Nazionale 
_ year was limited to locally used construc- Idrocarburi (ENI) and a consultant on the : 

| tion materials, evaporated salt, and a small geothermal project, was conducting a detail- 
amount of lime. The Hanle-Gaggade phase 1__ed analysis of the well data to determine the 
geothermal project continued, with Pool- area’s geothermal reserves. Potentially all 
Intairdril of the United States selected to of Djibouti’s electrical demands could be 
drill four exploration geothermal wells. met with geothermal energy. The total 
Drilling began in December 1986 at Hanle, phase-1 cost, which covered both the drill- 
50 kilometers southeast of the Ethiopian ing and analysis, was estimated at $16.6 
border. The wells were drilled over al-year million and was being funded by IDA, the 
period, and ranged in depth from approxi- Government of Italy, the African. Develop- 
mately 2,300 meters to 2,500 meters. The ment Bank, the Organization of Petroleum 
value of the drilling contract was estimated Exporting Countries Fund for International | 

at $6 million.‘ _ Development, and the United Nations De- an 
The Italian company Aquater, a subsid- velopment Program (UNDP). | : 

a ETHIOPIA 

Mineral production in Ethiopia continued opment of the Lega Denbi gold deposits in 
- to be a small part of the economy. Small southern Ethiopia. Based on the results of , 

amounts of gold, kaolin clay, marble, and the study, development of a surface mine | 
platinum were produced for export while was under way at yearend. As part of the ! 
gypsum, limestone, marble, and salt were construction, a contract to build a 3,000-ton- oe 
produced for domestic consumption. Gold per-day conventional cyanide leaching and 
was by far the major mineral export in associated processing plant was awarded to 
terms of value, worth approximately $8 Davy McKee Corp. of Stockton, United 
million’ in revenues in 1987. All petroleum Kingdom. Gold production was expected to 
related requirements continued to be im- begin in 1989, and startup of the processing 

| ported, with crude being refined at the plant was expected to begin in 1990. A $23 
country’s sole refinery at Assab. - million credit from the African Develop- 

The gold activity in Ethiopia centered ment Bank was secured for the project in 
around the Adola placer deposits in south- November, and another loan of approxi- 
ern Ethiopia in Sidamo Province. The Gov- mately $25 million was being negotiated 
ernment put considerable emphasis on in- with the European Investment Bank at 
creasing the production of gold, with techni- yearend. 
cal and equipment assistance from the Mining of marble and its use as a local 
U.S.S.R. The Government hoped to increase building material and export commodity 
annual production to 100,000 troy ounces continued to grow in 1987. A quarrying 
over the course of the next few years. operation for marble, granite, and lime- 

The Bureau de Recherches Géologiques et stone was developed by the Government in 
Miniéres (BRGM) of France and Seltrust the Dalatti area, northwest of Mendi in 
Engineering of London, United Kingdom, western Wellega, approximately 600 kilo- 

completed a final feasibility study on devel- meters from Addis Ababa. The deposits
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were discovered in the late 1970’s, and sion in northern Ethiopia, but insurgents 
commercial operations began in 1981. The were hampering progress. The Ethiopian- 
Ethio-Libyan Joint Mining Co., formed in Libyan Mining Co. contracted with Entre- 
1981, was the quarry operator, owned 51% __ prise Miniére et Chimique S.A. of France, to 
by the Government of Ethiopia and 49% by design and supervise the construction of a 
the Government of Libya. In 1985, further 1.5-million-ton-per-year open pit and benefi- 
deposits of marble were delineated in the ciation plant, based on approximately 70 | 
Mendi area, with total estimates for the million tons of proven potassium chloride 
area approaching 1 million tons of reserves. reserves in the western Danakil area. Start- 
Work continued on development of an up was not expected until after 1990. | 

open pit for potash in the Danakil Depres- 7 

Table 2.—Ethiopia: Exports of mineral commodities! - . 
_. (Metric tons unless otherwise specified) 

, Commodity _ . 1984 1985 Principal destinations, 1985 

Asbestos____________________=________ __ 4 Allto Djibouti. | 
Cement _________-____~. ~~ ~~~ ~~~ _- 6 Do. — 
Copper: Metal including alloys, scrap _____._.---~~ -__ 52. ~—All to United Kingdom. 
Iron and steel: Metal, semimanufactures: Bars, rods, . 

angles, shapes, sections ___....________--_- 5 _- —_ 
Petroleum refinery products: Residual fuel oil o 

Do, thousand 42-gallon barrels_._ 1,143 1,502 Yemen (Aden) 1,028; Sudan 267; 
Yemen (Sanaa) 200. 

Salt and brine _. _-____________-___-_-_-~_. 16,152 33,600 Malaysia 24,000; Kenya 5,000; | 
. Tanzania 4,000. . 

1Table prepared by Virginia A. Woodson. Ethiopia did not report any exports of mineral commodities to the United 
States during 1985. . 

Table 3.—Ethiopia: Imports of mineral commodities! _ | 
(Metric tons unless otherwise specified) 

Sources, 1985 - 

Commodity 1984 | 1985 ~ nted ss  .  # +4... . DU 
| United Other (principal) 

_ METALS . 

Aluminum: 
Oxides and hydroxides _________~ 15 6 _— All from United Kingdom. 
Metal including alloys, semimanu- 

factures____ 2 2 2 444 348 _— Belgium-Luxembourg 143; West Ger- | 
many 50; France 48. 

Copper: 
Matte and speiss including cement cop- 3 . . 
per__________~_~-__----_-~- _- 

Metal including alloys, semimanu- 
factures____§_________.____ 375 75 38 East Germany 10; West Germany 10. 

Iron and steel: Metal: 
Scrap _._-_________________ 640 1,296 __ Yemen (Aden) 961; Sudan 79. 
Pig iron, cast iron, related materials _ — 38 2 — East Germany 1; U.S.S.R. 1. 
Ferroalloys: 

Ferromanganese _________~~ 103 -- | 
Unspecified _______.-_-_--~ _- 54 _.  Allfrom WestGermany. | 

Steel, primary forms ____._____~ 6,216 8,626 _- Poland 4,747; Japan 3,483. 
Semimanufactures: 

Bars, rods, angles, shapes, sections 12,291 9,627 _— Romania 2,344; West Germany 2,235; 
United Kingdom 2,063. 

Universals, plates, sheets_ _ — _ — — 31,314 19,444 36 Japan 12,365; West Germany 2,863. 
Hoop and strip _____._____~— 2,635 3,713 _— Japan 3,583. 
Rails and accessories __.____~_ 74 12 _— United Kingdom 4; France 3. 
Wire ___________.-____~_ 1,798 809 _. Republic of Korea 528; Japan 127. 
Tubes, pipes, fittings. _______~_ 12,563 5,510 23 West Germany 1,622; U.S.S.R. 1,296; 

India 1,008. 

See footnote at end of table.
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Table 3.—Ethiopia: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

. Sources, 1985 

. Commodity 1984 1985 . ~ 
United . Other (principal) 

METALS —Continued 

Lead: | 
Oxides_ _____._-_-_-------~- (4 2 _  Allfrom United Kingdom. 
Metal including alloys: 

Scrap...______~-------- 244 — 
Unwrought ______-.------ 26 1 _- Do. 

_ Semimanufactures__—__~~~~- NA 39 _- Italy 30; Japan 6. 
Manganese: Oxides _ _.——_-_-_---- 100 123 _— All from Switzerland. 
Mercury— ______~~— 176-pound flasks_ _— _— 29 -- All from West Germany. 

ickel: 
Matte and speiss_ ___________~~_ (7) 1 _. All from Italy. 
Metal including alloys:. . 

Scrap____ — value, thousands_ _ $2 $3 _. All from Japan. . . 
Unwrought ______-------- 3 2 _-- All from Italy. 
Semimanufactures_ ________—~- 266 17 _— West Germany 10; United Kingdom 

Silver: : 
Waste and sweepings 

value, thousands_ _ _- $3 _. All from Italy. 
Metal including alloys, unwrought and 

partly wrought _____—_-do__—-~ $14 ae . 
Tin: Metal including alloys: 

_ Unwrought____-_~~--------~- 1 __ 
zi Semimanufactures _.._______-~-~- .6 3 _. United Kingdom 2; Sweden 1. 
inc: . 
Oxides __ -_-.-----------~--- 24 47 _. All from West Germany. 
Metal including alloys: 

Scrap__.-_------------- 110 - 1,651 -- Japan 1,562; Belgium-Luxembourg 

Unwrought ____~-____---~-~- 1,500 17 _— All from United Kingdom. 
Oth Semimanufactures_ — _— —_——-—- 1 90 _. . All from Japan. 

er: . 
Oxides and hydroxides _______—-~- 1,585 15 __ All from West Germany. 
Base metals including alloys, all forms 

value, thousands_ _ $2 _— 

INDUSTRIAL MINERALS oo 

Abrasives, n.e.s.: 
Artificial: Corundum —_ —-____-~-- 244 394 _- Do. 
Grinding and polishing wheels and 
stones__._$____________---- 102 894 _— Denmark 732; France 54. 

Asbestos, crude ________~—~--_-_~_- —_ 353 -- Italy 350. 
Boron materials: Crude natural borates _ — _ 15 _— 
Cement ____________~--~~--~-- 95,986 568 _._ USS.R. 292; Ireland 100. 
Clays, crude ________--_-----~-- 827 966 _. West Germany 910. . 
Diatomite and other infusorial earth ~~ _ -- 10 _— All from France. 
Fertilizer materials: 

Crude, n.e.s___— value, thousands_ — $3,039 — 
Manufactured: 

Ammonia __—~——~—~----~---~- 11 6 _—  Alifrom West Germany. 
Nitrogenous— —_—_——--—-—-~- 15,116 29,615 _— Republic of Korea 35,200: Nether- 

| lands 2,560. 
Phosphatic ______~---~--~- 23,732 500 _. West Germany 300; Belgium-Luxem- 

bourg 200. 
Unspecified and mixed ____ ~~~ 36,084 28,484 _— Republic of Korea 26,250; United 

Kingdom 1,417. 
Lime_______---------------- 798 8 -- All from Belgium- Luxembourg. 
Magnesium compounds, unspecified _ _ _ — 80 100 _. Allfrom Netherlands. . 
Mica: Worked including agglomerated 

splittings__.__._ value, thousands_ _ $1 _— 
Pigments, mineral: Iron oxides and hy- 
droxides, processed _ ______~_--~- 52 __ 

Salt and brine ____._._.___-------- 18 11 NA West Germany 1; unspecified 8. 
Sodium compounds, n.e.s.: 

Carbonate, natural and manufactured 2,082 863 _— Kenya 500; West Germany 346. 
Sulfate, manufactured _____—-__-~- 4,603 4,063 _. West Germany 2,594; Italy 826; 

Kenya 500. 
Stone, sand and gravel: 

Dimension stone: Crude and partly 
worked ____..___--------- 16 __ 

Dolomite, chiefly refractory-grade _ — _ 258 52 _— All from Italy. 
Gravel and crushed rock _ _ ~~~ — ~~~ 112 — 
Limestone other than dimension _ _ — — 300 — 
Sand other than metal-bearing — — ~~ — 9 2 _— All from Netherlands. 

See footnotes at end of table.
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- Table 3.—Ethiopia: Imports of mineral commodities! —Continued 
| (Metric tons unless otherwise specified) . OO 

Sources, 1985 

odit - 198 1985 — United | 
| Commodity ‘ . | United Other (principal) 

INDUSTRIAL MINERALS —Continued . | 

Sulfur: . | . 
Elemental: 

Crude including native and by- . 
product _______________ 4 19 _- All from West Germany. 

Colloidal, precipitated, sublimed _ 403 1,237 __ West Germany 1,137. 
Sulfuric acid _.______________ 1,396 1,735 __ West: Germany 7716; Italy 582; 

Talc, steatite, soapstone, pyrophyllite ___ 56 3 __ All from West Germany. . 
MINERAL FUELS AND RELATED 

‘MATERIALS | | So 
. Carbon black__~___-~-___-______- 516 144 _-- West Germany 118; Italy 26. 

Coal: Anthracite and bituminous____ __ 4 10 _- All from France. 
Coke and semicoke _____._______~_ 68 _- 
Petroleum: 

Crude _ thousand 42-gallon barrels_ _ 5,261 5,456 _.  Alifrom U.S.S.R. 
Refinery products: . 

Liquefied petroleum gas 
42-gallon barrels_ _ 81 _- . 

Gasoline, motor. __————do___— 27,893 315 _- All from Djibouti. 
Mineral jelly and wax _ _ _do__ — _— 5,194 7,327 87 Netherlands 4,966; West Germany . 

Kerosene and jet fuel ___do___~_ 3,250 318 __ Netherlands 248; Djibouti 70. - 
Distillate fuel oil __ _.___do____ 242,525 612 _— Djibouti 336; France 231. 
Lubricants___________do____ 96,936 93,478 "> United Kingdom 48,097; Italy 28,665; 

Netherlands 11,102. 
Residual fuel oil ___.___do___ _ 36,131 266 _. All from United Kingdom. | 

NA Not available. = | 
1Table prepared by Virginia A. Woodson. 
2Unreported quantity valued at $1,000. . 

KENYA 

Increased international crude oil prices supplier of salt. Its output of 37,000 tons of 
‘and depressed coffee prices combined to crude salt was approximately the same 

reverse the promising economic trends level as in recent years. Magadi operations 
Kenya experienced in 1986, when inflation continued to be financially hampered by 

, was reduced to 4.5%. Although all external yearly increases in railroad tariffs and 
debts were met in 1987, the foreign-ex- unreliable service, mainly unavailability of 

change reserves of the country fell sharp- locomotives. 
ly, and the Government responded by im- The Kenya Fluorspar Co. (KFC) success- 
posing heavy restrictions on imports. The fully produced low-phosphorus, high-quality 
Kenyan trade balance for 1987 was a deficit fluorspar for the first time during late 1986, 
of almost $650 million.® and these efforts began to pay off in 1987. 

Other than stepped-up gold exploration, Laboratory work in 1985, under contract to 
there was little change in the minerals Robertson Research International Ltd. of 
sector. Depressed international prices for the United Kingdom, resulted in the devel- 

: most industrial minerals was the major opment of an economically feasible process 
reason for lack of activity. for reducing phosphorus impurities in 

Bamburi Portland Cement Co. produced KFC’s concentrates. The level of impurities 
over 970,000 tons of cement. Of this figure, had hindered the company’s sales since 

379,000 tons was exported, while the rest startup in 1975. With a higher quality 
was consumed locally. Local sales increased product, the company found ready markets 
slightly due to the startup of construction of in the United States, Western Europe, Ja- 

a dam at the base of Mount Elgon; the East pan, and Australia. 

African Portland Cement Co. produced a By the use of various reagents to depress 
record of just under 326,000 tons. The com-__ the phosphorus mineral apatite in the flota- 
pany requested Government assistance for tion circuit, Robertson Research demon- 
modernizing and expanding operations to’ strated that the phosphorus pentoxide con- 
meet the Mount Elgon dam cement require- tent could be lowered to less than 0.10%. 
ments. The new process included additional con- 

Magadi Soda Co. produced slightly less centrate cleaning stages that also reduced 
than in 1987, but remained Kenya’s largest silica and carbonate impurities. The requir-
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ed changes to the plant’s operations were Kenya were being mined on the artisan | 

completed in early 1987. level. : 

KFC also developed another surface mine By yearend, the Metal Mining Agency of | 

at Cheberen in the Kerio Valley. With the Japan (MMAJ) had almost completed the 

additional mine, expectations for KFC’s op- first phase of its project to explore for rare- 

erations in 1988 were 300,000 tons of ore earth minerals and phosphate in the Homa 

production and 100,000 tons of fluorspar Bay region of Western Kenya. Initial re- 

output from the processing plant. | sults were reported to be very encouraging, 

| At yearend, gold exploration concessions and the second phase of the estimated 3- : 

were held by BRGM, Kenor of Norway, year project was expected to begin by mid- 

Migori Gold of Kenya, and the San Martin 1988. | 

Co. of Switzerland. San Martin continued Gem stone exploration continued in 1987, 

underground development of a mine on the along with mining for tsavorite, a green 

quartz reef deposits of Western Kenya’s garnet gem stone found only in Kenya, 

Archean greenstone gold belts in the Lake which continued to gain international rec- 

| Victoria Basin. Other deposits in western ognition. 

LESOTHO | | 

Since closure of the Letseng-la-Terai dia- economy continued to be repatriated wages 

mond mine in 1982, Lesotho’s mineral pro- of Lesotho mineworkers in the Republic of . 

duction consisted solely of sand and gravel South Africa. ! 

for local use. However, a major factor in the | | . 
| 

oe MALAWI | | 

Mineral production and exploration in- mining activities were expected in 1988. 

creased with encouraging signs for further As a followup phase to geological map- ! 

improvement in 1988. The Portland Cement ping by ‘BRGM and the Malawi Geological | 

Co. of Malawi increased production about Survey Department (GSD), drilling began in | 

4%, and sold it all with revenues estimated the Mwabvi Coalfield of the Nsanje District. ) 

| at $8 million.7 The Kaziwiziwi coal mine By yearend, eight exploration drill holes 

increased production more than 80% in its had been completed. Results showed thick 

second full year of production. It sold 18,600 coal seams near the surface, and at moder- 

: tons valued at $500,000, also more than 80% ate depths. Geological mapping by RGM 

higher. Further substantial production in- and GSD was also carried out on the North 

creases were expected in 1988 with explo. Rukuru and Nthalire Basins in the Chitipa 

sives to be used in extracting the coal for District. A comprehensive exploration drill- 

the first time, and a rail system to replace ing program was being planned for North 

wheelbarrows in transporting the coal out Rukuru, which was estimated to have the 

of the mine. Lime production, still small- potential for the largest coal reserves in 

scale, increased approximately 10%, with Malawi. 

sales amounting to 2,580 tons at a value of Paterson, Grant, and Watson of Toronto, 

$100,000. An experimental vertical kiln, Canada, completed their evaluation of the 

built by the Government during the year, UNDP funded airborne geophysical survey 

was expected to improve the quality of the completed in 1986. Interpretation of the 

lime. Testing of the kiln was to begin in results show a lot of mineralized areas with 

1988. . good potential for base metals, gold, the 

An experimental coal mine opened at platinum-group metals, industrial minerals, 

Mchenga, approximately 8 kilometers and radioactive minerals. 

southeast of Kaziwiziwi. The project was MMAJ and the Japan International Co- 

being handled by Charbonnage de France operation Agency completed the second 

under a funding agreement between the phase of an exploration of the Tundulu and 

Governments of Malawi and France. By the Songwe carbonatite complexes. Thirty-five 

yearend two adits had been driven next to drill holes had been completed by the end of 

the 1.5-meter-thick seam of interest, and the phase, along with sampling from five 

exploratory drilling cores in from the adit trenches. Results of the drilling had not 

were used to estimate a reserve of 1.1 been made public by yearend. Phase 3 was 

million tons of coal. At yearend, all mining _ to begin in mid-1988. 

equipment had been installed, and limited
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oS MAURITIUS — | re 

| Mauritius continued to advance as a de- the second year since 1974, Mauritius re- 
oo veloping country, with a gross domestic _ corded a trade balance surplus, owing main- 

product (GDP) of $1.3 billion® in 1987. The ly to increasing exports of manufactures. 
economy grew by an estimated 7% for the Although sugar was the most important 
third consecutive year of strong growth. export, the manufacturing sector accounted 

: Mineral production comprised only small for more than one-half of all export reve- 
amounts of salt and lime, along with some ues. . | | oe, 
sand, gravel, and stone for construction. For | - OC : 

_— , MOZAMBIQUE _. | - 

In January 1987, the Government of Mo- Kenmare Resources PLC (KRPLC) of 
zambique adopted a Program for Economic Dublin, Ireland, and the Geological Survey 
Rehabilitation, which included dismantling of Yugoslavia (GEO) signed 50-50 joint- 
the country’s centralized economic system venture agreement to develop a titaniferous | 

_ and replacing it where possible with private mineral sand deposit between the towns of 
control. As part of this plan, large state-run Angoche and Sangage on the northeastern _ | 

- collective farms were returned to private coastline. The deposit was discovered by 
| hands during the year. Agriculture employ- GEO in the early 1980’s, and a 5-year 

ed more than 85% of the work force... sampling program, including exploration 
Mozambique’s GDP increased almost 20% drilling, delineated proven reserves along a 

to about $4.7 billion. However, most balance 4.5-kilometer strip of 28 million tons of ore | 

of payment indicators showed increased grading 8% economic heavy minerals. Con- 
deficits, and the country’s foreign debt in- centrates graded 84% ilmenite, 8% titano- 7 

- creased about 14% to about $3.6 billion. As magnetite, 4% zircon, 3% rutile, and 1% _ 
in recent years, the country’s economy and monazite. Metallurgical testing was under 
its ability to attract foreign investors were way at yearend, and final results were 

: severely hampered by the insurgency. expected to be reported in early 1988. Pre- | 
A US. Government-funded study in 1987 liminary findings indicated a potential re- 

evaluated the economic potential of a num- covery rate of between 85% and 90%.: Fur- 
ber of minerals in Mozambique, including ther drilling and engineering studies were : 
ilmenite, nickel, chromite, cobalt, berylli- under way at yearend, to be completed in 
um, tantalum, rare earths, manganese, early 1988. Given favorable results, com- | 
platinum, bauxite, graphite, marble, diat- mercial production could begin as early as" 
omite, bentonite, fluorspar, coal, and natu- 1989, with KRPLC the operator-manager. 
ral gas. It was felt that ilmenite (sands) and Edlow Resources, a Bermuda-registered 
diatomite showed the best near-term devel- company from the United States, began 
opment potential. . prospecting for titaniferous beach sands in , 

Coal output improved dramatically, al- a 200-kilometer-long concession in Zambez- 
though the production potential appeared ia and Nampula Provinces, between Raraga 
to be very much higher. The Mozambique and Moma. Substantial reserves were al- 
Government was seeking aid from the Ger- ready known to exist, and Edlow was look- 
man Democratic Republic and the U.S.S.R. ing for additional reserves and more infor- 
to rehabilitate the five existing mines at mation on specific locations. The concession 
Moatize. These mines had a combined ca- agreement was for 27 years, and the initial 
pacity of 800,000 tons per year. Two new project cost was estimated at $20 million. 
opencast mines were planned for Moatize Production could be as early as 1990. 
and described in a preliminary study. These A contract was signed with Lonrho Ltd. of 

| could boost coal production to 6 million tons the United Kingdom for exploration and 
per year. Because of problems related tothe development of gold deposits in Manica 
continuing insurgency, including the cut- Province. Investments by Lonrho in 1987 
ting of the railroad line to the port of Beira, totaled $2 million. 
200,000 tons of coal was stockpiled at year- The Esso Petroleum Co. and Shell Explo- 
end. Coal reserves at Moatize were estimat- ration Co. partnership continued its petro- 
ed to be 2 billion tons, with an additional 1.5 leum exploration drilling in Cabo Delgado 

billion tons estimated in the nearby Sa- Province; however, no discovery announce- 

nanggoe Basin. ments were made. British Petroleum Co.
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signed an agreement in September to spend 1988 and 1989. 
$31 million in exploration drilling in | | 

| REUNION . 

Mineral activities on the island were factured cement mix from imported materi- 

limited to small sand and gravel operations als. Réunion, an island of approximately 

for local construction, and operation of a 2,500 square kilometers, had a population of 

200,000-ton-per-year year cement clinker approximately 550,000 in 1987 and remain- 

grinding plant at Saint-Denis, which manu- ed an overseas department of France. 

Table 4.—Réunion: Exports of mineral commodities! 

oe . (Metric tons unless otherwise specified) - . 

. Commodity 1985 - 1986 — Destinations (principal), 1986 

Aluminum: Metal including alloys: 
Scrap ._.--------------~--.-----=-- 43 58 France 49; Madagascar 9. 

Semimanufactures _____-_ value, thousands_ — __ $3 Comoros $1; Mauritius $1. 

Copper: Metal including alloys: . a 

‘Serap _----------------=--=------- 138 164 All to France. 

Semimanufactures _____— value, thousands_ — $1 $2 Comoros $1; Madagascar $1. 

Iron and steel: Metal: . | . 
Scrap _____.-_-----------+-------- 2,716 271 Italy 258; France 13. 

' Semimanufactures: a | 

Bars, rods, angles, shapes, sections ___ ~~~ 86 141 Comoros 88; Madagascar 52. . 

Universals, plates, sheets. _ _ _ .-_--—-—---- 700 921 Comoros 471; France 249. | 

- Hoop and strip ______-------------- | 1 eo | 

- Rails and accessories _____~_-~-~------ _- 1 ~All to Comoros. . 

Wire ______.__--------~--------- 3 1 Do. 

Tubes, pipes, fittings______--_--_------- 75 - 158 © Madagascar 106; Comoros 46.. 

Castings and forgings, rough __.-—-—---- 1 16 ~All to France. 

Silver: Metal including alloys, unwrought and partly — . 

wrought _____._._---~--~ value, thousands__ __ $4 - Do. | 

Titanium: Oxides _____—-~-------+------- -- 3 All to Madagascar. | 

_ INDUSTRIAL MINERALS | 

Cement ___._.__-_----~---~-----~-------- 4 21 Madagascar 20. | . , 

Clays, crude _______-_----~------------- -- 46 All to Madagascar. | 

Fertilizer materials: Manufactured: 
| 

Ammonia ___——.-~--~--------------- -- 2 All to Republic of South Africa. 

Nitrogenous _.___-___--__---~+-------- 3 _- Oo , 

Phosphatic _______-+.--------------- -- 2 _ All to Comoros. 
Unspecified and mixed _ _—_—.—----------- 6 _- 

Sulfur: : 
Elemental, crude including native and byproduct : 

value, thousands_ — $1 __ 

Sulfuric acid _..._____--------------- 4 _ 

MINERAL FUELS AND RELATED MATERIALS - 

Petroleum refinery products: Oo 
Liquefied petroleum gas _ — — — —42-gallon barrels__ 731 766 Do. . 

Mineral jelly and wax _____------—--do_-~- -- 126 All to Republic of South Africa. 

Kerosene and jet fuel __ _____-___---do___- _- 62 NA. 

Distillate fuel oil. ____._______.--~-~do__~_- 112 _- . 

Lubricants ________~.~----------~-do___- 511 875 Comoros 777; Madagascar 63. 

Residual fuel oi] __ __ __-----------do__~- 40 _- 

a 
NA Not available. 
1Table prepared by Virginia A. Woodson. Réunion did not report any exports of mineral commodities to the United 

States during 1986.
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. Table 5.—Réunion: Imports of mineral commodities: 

(Metric tons unless otherwise specified) . 

Sources, 1986 

Commodity _— _ 1985 1986 : 
BO United Other (principal) 

METALS 

Alkali and alkaline-earth metals . 

value, thousands__ $2 $1 _. All from France. Co, 
Aluminum: 

Oxides and hydroxides _____do____ $1 $7 __ Do. 
Metal including alloys, semimanu- oo 
factures___—_—_.__~-_--~-~_- 225 249 _— France 226; Belgium-Luxembourg 14. 

Chromium: Oxides and hydroxides_ _ _ _ _ 4 — 
Copper: Metal including alloys: 

nwrought___~§_-_____________ 2 _- . 
Semimanufactures ~~ 2 ____ 257 310 _- France 300. 

Iron and steel: Metal: | - 
_ Pig iron, cast iron, related materials _ _ 5 5 |  ..  Allfrom France. 

' Semimanufactures: . 
Bars, rods, angles, shapes, sections _ 18,422 28,342 oe Republic of South Africa 11,984; 

. 8 pain 7,649; France 4,562. 
Universals, plates, sheets. _ _ _ _ _ 18,708 17,025 _. France 12,263; Republic of South 

; Africa 2,608. . 
Hoop and strip ~~. -____ 39 38 | -= All from France. 
Rails and accessories ________ 652 21 __ Do. SO 
Wire ________----_- ~~~ 624 178 ae Republic of South Africa 381; France 

Tubes, pipes, fittings. __ ___ ____ 8,223 11,242 _— France 7,297; Republic of South. 
; ; - Africa 2,675. 

Lead Castings and forgings, rough — — — — 398 522 ' _. France 434; Belgium-Luxembourg 88. 

Oxides____....-.------- - 9 7 _— All from France. 
Metal including alloys, semimanu- 
factures_________-----~-~-- 11 5 -- Do. 

_ Mercury.._____—-— value, thousands_ — $2 -- 
Nickel: Metal including alloys: . 

Unwrought ____._____._._do.___ Po $1 -- Do. 
Si Semimanufactures ___———do____ $36 $1 _— All from West Germany. 

/ ver: . 
Waste and sweepings ______do____ _- — $2 -- Do. 
Metal including alloys, unwrought and 

partly wrought ________do____ $7 $19 -— Do. 
Tin: Metal including alloys: | 

Scrap ___~.~-________~-do___~_ $1 — a 
Semimanufactures _____.______ 1 2 -- All from France. 

Titanium: Oxides ______._____-__ 379 392 — Do. 
Zinc: 

Oxides. ---------------- 8 7 — Do. 
Metal including alloys: | 

Unwrought _____________~_ 1 1 _— Mainly from France. 
Semimanufactures_ _____ ~~~ 8 28 -- All from France. 

Other: Oxides and hydroxides. ______— _— 898 _— All from Kenya. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
ete___________~___--_--- 1 10 © —— Mainly from France. 

Grinding and polishing wheels and . 
stones________-_ ~~~. __ 39 38 — France 35. 

Asbestos, crude ______________-_ 4 11 -- United Kingdom 6; France 4. 
Barite and witherite ___-_______ ~~ 220 60 — All from France. 
Boron materials: Oxides and acids _ _ _ __ _- 1 _— Do. 
Cement ______________--_--~- 248,661 222,462 _~— Kenya 128,627; Republic of South 

Africa 53,546. 
Chalk ~~~ 2,072 1,727 _~— France 1,212; Mauritius 515. 
Clays, crude ______.__________-_ 553 35 _. All from France. 
Diamond: Gem, not set or strung 

value, thousands_ _ $13 $27 ~- France $19; India $7. 
Diatomite and other infusorial earth —__— 25 58 -- All from France. 
Fertilizer materials: Manufactured: 
Ammonia_____§__~._____---~ 11 8 _~— France 5; Belgium-Luxembourg 3. 

See footnote at end of table.



a THE MINERAL INDUSTRY OF OTHER EAST AFRICAN COUNTRIES . 10 11 

- Table 5.—Réunion: Imports of mineral commodities‘ —Continued —_ 
(Metric tons unless otherwise specified) : a 

| 

. Sources, 1986 

- Commodity 1985 - 1986 : 
United Other (principal) - 

SP 

INDUSTRIAL MINERALS —Continued | 
_ Fertilizer materials: Manufactured — 

Continued | a . 

Nitrogenous _~---.~-—-------- 2,495 5,074 -—- | Italy 8,27 5; Belgium-Luxembourg 

Phosphatic -___.-...-------- 279 33 _- Republic of South Africa 18; France | 

Potassic_________--_-_----- 249 3,701 @) Jordan 3,600. ) | 
Unspecified and mixed ____—--_-- 29,765 24,863 _- France 8,278; Mauritius 8,078; Italy 

Gypsum and plaster.____________- 7,730 10,151 __ All from France. SC 
Lime_____---~---~----------- 1,784 1,467 | -- Kenya 757; Mauritius 358; France 

Magnesium compounds, unspecified _ _ _ — 154 35 __ All from Netherlands. . 
Mica: Crude including splittings and waste 13 21 _. All from France. . 
Phosphates, crude__ ___._-~----~- -- 768 _— All from Republic of South Africa. . 
Pigments, mineral: Iron oxides and - . 

hydroxides, processed __._-_-~---~ 62 33 _. France 17; West Germany 16. 

Precious and semiprecious stones other - 
than diamond: Natural . . Oo 

value, thousands_ — $29 $33 __ India $12; Hong Kong $9; France $8. 
Salt and brine.______.__---~---- 2,224 8,495 -- West Germany 1,597; Madagascar 

Sodium compounds, n.e.s.: mT | | 

Carbonate, manufactured _ ——_——-~- 18 10 __. All from France. . 

Sulfate, manufactured ___—_—--~ ~~ 418 491 __ France 481; Italy 10. oo 

Stone, sand and gravel: 
- Dimension stone: 

Crude and partly worked _ —_ ~~~ -- 42 _.  AllfromlItaly. — 
Worked ____._--_--------- 399 484 ee France 409; Italy 68. 

Gravel and crushed rock__..----~— 2 CC 49 ._— All from France. 

Quartz and quartzite — TTT 4 7 _- Do. Co 
Sand other than metal-bearing — — — ~~ 29 16 _— Do. 

Sulfur: . : | 7 . Lo 

Elemental: Crude including native and . 

byproduct ._______-~=----- -- 1 __ - Do. a . 

Sulfuric acid _.___-_.-_-_----- 129 99 _- France 78; West Germany 21. 

one steatite, soapstone, pyrophyllite _ _ — 60 | - § _. . All from France. 
er: . 
Crude ________.---_-------- 66 131 _- Do. 
Slag and dross, not metal-bearing ~~~ 7 1 _— | 

MINERAL FUELS AND RELATED . . 

MATERIALS 
Asphalt and bitumen, natural __— _—-- 22 20 __ All from Republic of South Africa. 
Carbon black ______.--_--------- 3 1 _. All from France. 

Coal ____ -_____-.~--------+--- 2 1 -- Do. 
Peat including briquets and litter _____ 1 22 _. West Germany 19; France 3. 

Petroleum refinery products: 
Liquefied petroleum gas 

ousand 42-gallon barrels_ — 183 __ 
Gasoline, motor ___—_—_——-—do__~-~ 807 965 ee Bahrain 924; United Arab Emirates 

Mineral jelly and wax _——~—do__-- (8) _- 

Kerosene and jet fuel _ ___-—do___~_ 380 391 _- Bahrain 359; Yemen (Aden) 32. 

Distillate fuel oil. _ __ ____-do___~_ 516 629 _— Bahrain 612. 

Lubricants ___.-____---do___~ 23 Ct 30 (°) France 15; Republic of South Africa 

Residual fuel oil _______._ -do____ 65 115 __ United Arab Emirates 54; Tanzania 

Bitumen and other residues _ — do_ _ — — 47 -- | 

Bituminous mixtures — — — — — _do_ _ ~~ 1 1 -- Mainly from France. 
re eT 

1Table prepared by Virginia A. Woodson. 
2Unreported quantity valued at $3,000. 
SLess than 1/2 unit. 

RWANDA 

Rwanda was the most densely populated major foreign-exchange earners with coffee 

country in Africa, with a population slightly accounting for approximately 70% of all 

over 6.3 million and land area slightly export revenues. Rwanda’s sole mineral 

smaller than Belgium. It was heavily de- agency, Société Miniére du Rwanda (SO- 

pendent on agriculture for subsistence and MIRWA), went into receivership in Septem- 

foreign exchange. Coffee and tea were the ber 1985. The Government was making
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strenuous efforts to reorganize the industry, International Monetary Fund (IMF) were 
and international agencies including the investigating possible solutions. oS 

| oe SEYCHELLES ts a 

The only mineral-related operations on and collection and processing of guano for 
the islands of Seychelles remained small fertilizer. | | 
sand and gravel pits for local construction, . : oe 

| | a SOMALIA = 

| The only mineral produced in Somalia for transferredoutofthecountry, 
commercial export was sepiolite (meer- There was substantial interest in petrole- 
schaum). For local consumption, salt was um exploration Somalia in 1987 by several 
produced from coastal evaporation pans and international oil companies. Amoco Somali 
limestone for cement was quarried at Ber- Petroleum Co. signed an agreement for an 
bera. Roads were poor, and there was no 8.6-million-acre onshore concession cover- 

| railroad system. | : +... ing three contiguous tracts spanning from 
| Somalia’s external debt at the end of 1987 north to southwest of the capital city of . 

was approximately $2 billion.» The Govern- Mogadishu. The agreement was for a 3-year 
ment was unable to pay even the interest on period, with three l-year extensions possi- | 

| this debt during the year, and at the Paris ble. Aeromagnetic, gravity, and seismic 
Club meeting held in July, the country’s field studiesbeganin August. = © . 
debts were rescheduled. Somalia’s trade Amoco also signed an agreement with | 
deficit for 1987. was estimated at $400 mil- Consolidated International Petroleum and — 
lion. | ; | Gulf Stream Resources for one-half-interest 

‘To boost both private and foreign partici- in a 4-million-acre concession on the north- 
pation in the Somalian economy, a new east coast. At least one well was to be © 
foreign investment law was enacted in July. drilled in the concession during 1988. Chev- 

_ The law was to allow both profits and ron Oil Co. of the United States was prepar- 
_ galaries originating from a registered in- ing a drilling site at yearend in its northern 

vestment to be transferred abroad. Profits concession near Zeila, on the Gulf of Aden — 

| reinvested could be transferred abroad after coastline. Drilling was expected to begin in 
5 years. Up to 50% of the salaries, wages, or February 1988. — | 
gratuities of foreign personnel could be | | - | 

| SUDAN os | 

Sudan’s economy continued to be in trou- coastal evaporation pans, limestone for ce- 
ble in 1987. Standing at approximately $14 ment as well as other small amounts of 
billion’® at yearend, the country’s external industrial minerals for construction pur- 
debt was 1.5 times its GDP. One-third of poses, and gold. The gold production contin- 
worldwide overdue payments to the IMF ued to expand during the year and was 
were Sudan’s. The Government had default- proving to be a profitable activity for min- 
ed on paying even the interest on IMF loans _ ing firms and the Government alike. 
since 1985. In August, the Government The Gebeit gold mine in Sudan’s Red Sea 
reached a l-year emergency agreement Hills was officially commissioned in Novem- 
with the IMF, and in October the Minister ber. Minex Developments operated the 
of Finance announced the formal adoption mine on behalf of its parent company, 
of a reform program. The reforms included Greenwich Resources Ltd. of the United 
devaluing the Sudanese pound 40%, in- Kingdom, which owned 49% of the oper- 
creasing local taxes and the prices of sta- ation. The Government of Sudan owned the 
ples, changes in the Islamic banking prac-_ rest. Between the start of experimental 
tices, and a 4-year program to decrease mining at Geibeit in June 1983 and the end 
Government regulation and enhance oppor- of 1986, more than 3,200 ounces of gold were 
tunities for private and foreign investment. produced. Much of the production came 

Mining activities in Sudan included from leaching surface piles since the under- 
small-scale chromite operations, salt from ground operations did not begin until the
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latter part of 1987. Operations were being Reserve figures in 1987 for Gebeit were put 
conducted from an existing 45° inclined at 400,000 tons with an average grade of 
shaft. The shaft was rehabilitated anddeep- 15.9 grams per ton. 
ened from 70 meters to 140 meters. Plans | Gebeit was not the only gold mine in 
were to extend the shaft an additional 120 operation in 1987. In northeast Sudan 

_ meters to facilitate mining. _.  BRGM< and Total Cie. Miniére poured their | 
The capacity of the mine’s vat leaching first gold on March 1, 1987, at their Hassai 

operation was increased from 100 tons per Mining operation. Development of Hassai 
day to 300 tons per day. The processing began in early 1986 and continued through- 
plant was essentially completed during out 1987. Commissioning of the mine was 
the year, by GEC Mechanical Handling of _ expected at yearend 1988. The gold reserve 
the United Kingdom, and comprised crush- estimates for Hassai at yearend 1987 were 
ing, grinding, gravity separation, flotation, 405,000 ounces. Exploration was to continue 
leaching, and smelting components. - ¢in 1988, with prospecting attention to be 

Production in 1988 was expected to aver- focused on the Ginyat, Kiniwaip, and Ni- 
age approximately 100 ounces per day, and jaimareas. | 
that rate was expected to double by 1992. | | Se 

| a SWAZILAND | : | 

Mining in Swaziland accounted for ap- 10,500 tons of fiber worth $21 million. Other 
proximately 3% of the country’s GDP in major markets were Japan, France, and — 
1987. Revenues from minerals were derived Thailand. _ Sc | 
primarily from asbestos and coal mining, Throughout the year mining problems 
and from a small diamond mine that wasin occurred in the underground asbestos work- 
its third full year of operation. Although ings due to greater dilution of the ore body 
diamond production was not officially re- and a significant drop in recovery of longer, | 
ported, sharp revenue increases indicated a better quality fiber ore. Heavy ground con- 
significant increase in output from the ditions and equipment breakdowns contrib- . 
Dvokolwayo Mine. Asbestos remained the uted to a significant increase in operating 
largest source of mineral revenue, although costs. As a result of financial losses in 1987, - 
coal mining was regarded as the mineral a plan was submitted to the Government in 
product with the greatest long-term poten- September to revise mining operations to — 
tial. a make the mine economically viable in 1988. 

Mineral export revenues increased to The plan agreed to at yearend would lower 
$19.6 million,? which represented an in- mine production to 600,000 tons of ore per 
crease of 11% in local currency and 26% in year and decrease the work force by almost | 
U.S. dollar terms, allowing for a 10.6%. 25% (approximately 450 workers). A review | 
depreciation of the emalengeni against the of the industry by the American Embassy in 
dollar in 1987. Asbestos revenues were $10.2 Mbabane indicated that even with the de- 
million, up 18% in dollar terms; diamond velopment of new asbestos deposits to the 
revenues were $1.8 million, up 27%, and west of the Havelock Mine, economically 
coal revenues declined 17% to $3.2 million. viable asbestos reserves may be exhausted 
Production of stone for commercial use within5years. — | 

decreased almost 20%, with a correspond- Production of coal decreased slightly from 
ing decrease in sales revenues to $0.8 mil- Swaziland’s sole operation, the Mpaka Mine 
lion. The total work force in Swaziland’s in the eastern Lowveld area. Sales rose 6% 
mineral industry was 2,380, a slight de- to 187,000 tons for the year. Export sales 
crease from the previous year. Onehalf were up 3% to 157,000 tons. However, 
were involved in surface mining. depressed international market prices re- 

The Havelock asbestos mine experienced sulted in a 17% drop in revenues in dollar 
a difficult year, due mainly to declining terms, from a record $3.9 million in 1986. 
reserves. Tonnage of ore milled declined 7% The main export market remained the 
to about 729,500 tons; however, the use of Bamburi cement works in Kenya, which 
surface stockpiles allowed the mine to in- increased orders from 65,000 tons in 1986 to 
crease its production of chrysotile fiber by 109,000 tons in 1987. Exports of coal to the 

almost 25%. Asbestos sales, mostly for ex- Republic of Korea for briquetting amounted 
port, increased 11% to about 25,400 tons. to 47,800 tons, a substantial decrease from 
The Republic of South Africa remained the the 90,000 tons bought in 1986. All coal 

main export market in 1987, receiving shipments were through the port of Mapu-
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to, Mozambique. | _-. potential of the Pigg’s Peak and Nhlangano 
Negotiations on the proposed construc- regions: _ | po 

tion of a 60,000-ton-per-year ferrochrome Following an alleged scandal involving 
plant in Swaziland were at a stalemate over the Minerals Committee, the King of Swazi- 
Swazi Chrome’s request to the Republic of land appointed a new seven-member Miner- 
South Africa to supply additional electricity als Committee along with a special minerals — 

: to run the plant. Several gold exploration negotiating committee to oversee all agree- 
agreements, including one with Rio Tinto ments and conditions. | 
Zinc Corp. were signed to examine the gold | — - 

. - JTANZANIA | | - 

Agriculture contributed 80% of the coun- failed project. Parliament officials were | 
try’s foreign-exchange earnings, 90% of its critical of the program’s results, particular- 
employment, and 40% of its GDP for 1987. ly in light of the fact that DTT was given 
As part of a 3-year recovery program under five attractive concessions covering 7 000 

| way, the U.S. Agency for International square kilometers near Lake Victoria for - 
Development provided $46 million’? toward gold exploration. DTT suspended the Bu- 

| rehabilitating the country’s Tazara Rail- hemba static leach operation of small gold- 
road (Dar es Salaam, Zambia). New locomo- tailing piles in mid-1986 because of poor 
tives and spare parts were badly needed by recoveries. a i oe 

_ the railroad, as well as a major overhaul of The Kiwira coal mine was being devel- 
equipment and shops to maintain the rail oped throughout the year and was expected 
line system. For the rehabilitation of Dares to begin commercial operations in October 

; Salaam’s ocean port, a donation of copper 1988. The coal project was a Chinese aid 
handling equipment was made to the port program estimated to cost $7.23 million. 

| authorities by the Swedish International The mine was to be operated by Kiwira Coal 
| Development Agency. The new equipment Mining Co., a subsidiary of Tanzania’s State 

| was expected to expedite Zambian copper. Mining Co. (STAMICO). Initial production 
exports, which were first rerouted through for the mine was to be 150,000 tons per year, 

| Dar es Salaam in December 1986. The rising to 600,000 tons per year. The coal was 
| copper handling equipment was valued at to be used for both domestic and industrial 

$2 million. | 7 purposes and eventually for a proposed 
| To reduce smuggling, the Government 6 megawatt power station to be built at 

| increased the allowable retention of foreign Keyela. | 
exchange earnings from gold and gem stone The Williamson Diamond Mines Ltd. con- 
mining by artisans from 50% to 70% of the _ tinued to be plagued by a lack of equipment 

: sale value to the government. Several thou- and spare parts. Production continued to 
sand prospectors were estimated to be op- decline and was estimated to be 150,000 
erating in the northern Shinyanga area, carats in 1987, a record low for the 26-year- 
where they could illegally receive as much old operation. The operation was owned 50- 
as 10 times the official rate for gold. 50 by the Government and private owners. 

The exploration concession of the Geneva- The operation had a record-high production 
based Dar Tadine Tanzania (DTT) expired in 1966 of 925,000 carats. In 1987, approxi- 
in November, completing a 3-year project mately 2.7 million tons of ore was mined 
that accomplished little of the originally and processed at Mwasdui, while the target 
proposed $25 million program. Only gold for the year was 3.3 million tons. The 
buying and an unsuccessful heap-leaching recovered ore grade of 6.8 carats per 100 
operation of old tailing piles were attempt- tons was almost 25% less than expected. 
ed by DTT over the life of the project. A Williamson’s new Alamasi Mine contrib- 
commission of inquiry was to be formed by uted 25,000 tons of ore in 1987. 
the Government in 1988 to investigate the 

UGANDA 

As in many recent years, the Ugandan my further declined. The rate of decline had 
economy struggled throughout 1987. Al- leveled off by midyear and was expected to 
though civil security improved, the econo- reverse itself in 1988. In June 1987, the
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| Government recalled the currency ‘and carbonate per year could be produced from __ 
issued new banknotes and coins. One new the stockpile, while slightly over 100,000 
shilling was issued for 100 old shillings, and tons of 98% sulfuric acid per year could be 
there was a 30% conversion tax. Part of the produced. The acid production was expected 
reason for issuing the new currency that to be shipped to Tororo for use in the 

_ the old Ugandan shilling was so devalued manufacture of phosphate fertilizers from 

that it was practically worthless. : local reserves of apatite and pyrochlore ore. 

The rate of inflation rose during the year, The EEC also extended credit during the : 
but declined to 200% by yearend. In June, Year for renovation of the Nkombe sawmill, 
the Paris Club rescheduled $60 million‘? in which supplies hardwood as well as timber 

debts due for settlement during the year for underground support at the Kilembe 
and pledged $800 million towards rehabili- Mine. 
tation and development for Uganda. The ~~. ....... 

| Ugandan external debt was $1.2 billion at _ Syctinit vln et neato Ming 
| yearend. | | Burundi francs if u) to US. dollars at a rate of 

; wor the ninth consecutive year, the = | ‘Mining Annual Review. Min. Mag., Aug. 1987. 
embe copper mine remained on a care-and- “Where necessary, values have been converted from | 

maintenance basis. Negotiations with DF180.00 Tene Ge © US. dollars at the rate of 
| North Korea were under way at yearend for Where necessary, values have been converted from 

technical and financial assistance to reha- EBZOT=\ bier OB to US. dollars at the rate of 
bilitate the operation. Part of the proposed ere necessary, values have been converted from 
rehabilitation was the construction of a Konese USh00 > © US. dollars at the rate of 
foundry at Kilembe large enough to produce Man ere necessary, wvalues pave jbeen converted from. 
equipment and spare parts for all of Ugan- MK2.20.00 = US$1.00. ~ : ! 
da’s mining industry. The same foundry . ere necessary, values have been converted from . 

would supply the cement plants at Hima Mgoud0 = USELa0. GD to U8. dollars at the rate of : 
with spare parts. . ere necessary, values have been ‘converted from : 

The project would also involve the con- Soa eho Gash to US. dollars at the rate of | : 
cti - Wh , values have bee rted fi struction of a copper smelter, cobalt recov. ,Where necessary, values, have been converted from | 

ery plant, and sulfuric acid plant complex. sa 4.50 —US$1.00. : : 

All were to be built at Kasese where an g21"etalangont (i) to US, dollars athe vale. of : 
estimated 1.1 million tons of cobalt pyrite £2.03=US$1.00 for 1987 and E2.27=US$1.00 for 1986. — 
concentrates from the mine were stockpiled Good in 1086 £ correction cicero rate inadvertent- | 
during the 1970’s. The cost of the three 12Where necessary, values have been converted from 

plants was estimated at $25 million and the 7gpanjan shilings (TSh) to U.S. dollars at the rate of | 
cost of rehabilitating the mine $20 million. *’Where necessary, values have been converted from 
The Ministry of Minerals and Water Devel- Ugandan seo to U.S. dollars at the rate of 

opment estimated that 2,400 tons of cobalt
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| a BENIN | 

The mineral industry of Benin continued seeking a new manager to replace Pan 
to be confined to the production of cement, Ocean Oil Co. of Switzerland, whose con- a 

| crude oil, salt, and sand and gravel. Only tract was canceled in 1986. Recoverable. 
crude oil and cement were exported, with reserves of crude oil were estimated to be 
the value of crude oil exports and cement _ between 18 and 30 million barrels. . 
exports constituting about 20% and 2% of Benin’s three operating cement plants 
export revenue, respectively. The value of had a combined capacity of 1 million 
crude oil exports was less than the cost of tons per year, but were producing well 
imports of refined petroleum products. - _— below that level. The most recently con- 

| Production of crude oil was unchanged structed of the three, the Société des Ci- 
from 1986, averaging 5,500 barrels per day ments d’Onigbolo, was built as a joint ven- 
(bbl/d). The Government managed the facil- ture with Nigeria, and most exports of 
ities at the Semé Oilfield while actively cement were purchased by Nigeria. | 

1017
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Table 1.—Other countries of West Africa: Production of mineral commodities* 

. Country? and commodity* 1983 1984 1985 1986” ~ 1987° 

| BENIN | | | | 
Cement, hydraulict _________-_ metric tons. _ 300,000 300,000 300,000 300,000 300,000 

'  Petroleum,crude — thousand 42-gallon barrels_ _ 1,000 2,500 3,000 2,000 2,000 
Salt, marine®____._________~_ metric tons__ 100 100 100 100 100 

BURKINA FASO . . oo 

(formerly Upper Volta) 
Gold®________...-.._____troy ounces. — a 500 50,000 60,000 80,000 
Phosphate rock® ______.__ thousand tons. _ 38 3 8 3 3 
Stone: Marble®___________- _ cubic meters__ _- 50 100 100 100 
Pumice and related volcanic materials® . 

metric tons_ — 10,000 10,000 10,000 10,000 10,000 
Salt... ~-_-_________do____ 6,500 6,500 6,500 6,500 6,500: 

IVORY COAST 

Cement*__________ thousand metric tons__ 636 5386 679 7716 5653 
Diamond® ®___ 22 NA 25,000 20,000 13,000 21,000 
Gold _____----_________ ~~ troy ounces_ _ -- -- a _- 210 
Petroleum:’ 

Crude ___—~~ thousand 42-gallon barrels. _ 8,760 9,960 8,060 6,600 6,200 

_ Refinery products: | 
Gasoline ~-—----+ do 
Kerosene and jet fuel __..____do____ 
Distillate fuel oi] _......._.-do.___ NA . NA NA -NA NA 
Residual fuel oi] _...__..__-do.___ . 
Li efied petroleum gaa_- - - - --do-- -- 
Retinery el and losses _ _ _ _ __..do_.__ 

| Total ______________-do____ NA. NA NA  ~=NA NA 

Cement, hydraulic. _.____—_—_ metric tons_ — £20,000 25,365 19,005 20,000 22,000 
Gold, mine output, Au content® ®__ troy ounces. _ 13,000 516,075 516,075 16,100 22,500 
Phosphate rock®___________-_ metric tons__ 10,000 3,250 53,000 3,000 30,000 . 
Salt® ~~~ do 4,500 4,500 4,500 4,500 4,500 
Stone: Marble _______________.-do____ . NA 758 769 750 200 

Cement, hydraulic... ._......_____do_.__ 38,000 38,000 38,000 38,000 40,000 
Coal _-. ~~~ ~~ doe 118,609 123,644 150,635 150,000 164,000 
Gypsum® ____-___ dol 3,000 8,000 3,000 30,000 NA 

' Molybdenum concentrate, Mo content® _.do...__ 40° 33 - 20 - 20 15 
Phosphate rock. - _ - - -----~------do___~ 1,000 1,000. 1,000 1,000 -- 
Salt® 2 Low 3,000: 3,000 3,000 3,000 3,000 
Tin, mine output, Sn content .________do____ 7 40 16 100 80 110 
Uranium concentrate, U3Os content _ _ _ _do_ _ — — 4,041 3,276 3,236 3,200 3,000 

| | SENEGAL : 
Cement, hydraulic — — ~~~ 557----~%---- 394,916 384,821 406,890 360,000 372,000 
Clays: er’s earth (attapulgite). .____.do____ 100,375 115,498 95,957 - 81,857 11,048 

Petroleum refinery products: | 
Gasoline. ___-— thousand 42-gallon barrels. _ 484 546 °540 550 800 
Jet fuel and kerosene _______.___do____ 442 401 ©400 400 576 
Distillate fuel oil... _..___._-__-do____ 538 675 &680 650 1,270 
Residual fuel oil _. .._..__._..._-do____ 566 186 &790 750 1,895 
Other _..___._~__..________do____ 20 23 ©20 20 43 
Refinery fuel and losses_ ________.do____ 137 233 ©2380 230 2138 

Total __._______________do____ 2,187 2,664  °2,660 2,600 4,297 | 
Phosphate rock and related products: 

Crude: 
Aluminum phosphate 

Calcium phosphate) MONE grOs 11254 1.382 Lsid* 1,850 1874 cium — a ~~~ 00 ’ 9 ’ y 

Aluminum phosphate, dehydrated 
do_ ___ 144 142 200 60 89 

Other® _________________do____ 8 7 8 5 4 
Salt® _________.________~ metric tons__ 170,000 165,000 5160,000 5145,000 —- 100,000 

See footnotes at end of table.
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Table 1.—Other countries of West Africa: Production of mineral commodities! | 
| —Continued — co 

Country? and commodity? 1988 1984 1985 19s6 (sd 98578 

Cement products: ; 
Clinker _______~ thousand metric tons. _ 693 154 -- _- -- 
Cement?® ____ dol 232 243 284 348 370 

Iron and steel:® 
Crude _____________--___..do____ 2 -- _- _- _- 
Semimanufactures _________.-do___- 2 OO 57 59 —sis«2,094 

Phosphate rock, beneficiated product . 
} } do____ 2,010 2,400 2,450 52208 2,544 

Stone: Marble, dimension ___ square meters__ 5,177 5,317 115 671 5,000 10,800 

®Estimated. Preliminary. NA Not available. : 
-_ ‘Includes data available through Sept. 25, 1987. 

*In addition to the countries listed, The Gambia and Guinea-Bissau, which are covered in the text of this chapter, 
presumably produced a variety of crude construction materials (clays, sand and gravel, and stone) and may produce 

um, lime, and salt, but output is not reported quantitatively, and available information is inadequate to make 
ofiable estimates of output levels. = 

SIn addition to the commodities listed,-a variety of crude construction materials (clays, sand and gravel, and stone) 
presumably is produced, but output is not reported quantitatively, and available information is inadequate to make 
reliable estimates of output levels. . 

“Output based entirely on imported clinker. CO 
5Reported figure. | | . | 

*Does not include smuggled diamonds. : oS 
7Data are for year ending July 30 of that stated. . 
®Production for Soviet-Malian Mine. , 
*Products marketed under the trade names “Balifos” and “Phospal.” = 

Ween Tost, Production of domesitic clinker ended, and in 1986, all cement was produced from clinker imported from 
m . : 

“The Sociéte' Togolaise de Marbrerie et de Matériaux produced 1,205 metric tons of marble block in 1985. 

OO BURKINA FASO : | 

The mining industry in Burkina Faso sidiary of Bureau de Recherches Géo- | 
continued to focus principally on gold, de- logiques et Miniéres (BRGM) of France 
spite notable deposits of several other min- reopened the mine in«late 1984 on the basis 
erals. Unavailability of financing and the of the discovery of additional reserves. Al- 
lack of an adequate countrywide transpor- though official production figures have not 
tation infrastructure precluded further de- been released, output from Poura accounted 
velopment. The only other minerals pro- for almost all of Burkina Faso’s gold produc- 
duced were small quantities of marble and tion. | | 

phosphate rock. Investigation of several other gold pros- 
Although exports of gold provided aboost pects continued, including studies of depos- 

to export revenues in 1986 and 1987, proba- its at Sebba and Dori-Yalogo. However, the 
bly making up about 20% of the value of only gold production, other than from Pou- 
total exports in both years, the economy ra, was by small-scale, artisanal workers. 
remained stagnant as a result of droughts 4}) official gold sales were made through 
and a slowdown in private investment. the Government, which controlled exports 

of gold. 
| COMMODITY REVIEW Silver and Zinc.—Feasibility studies were 
Metals.—Gold.—The Société de Re- continued on the zinc-silver deposit at 

cherches et d’Exploitation Miniéres du Bur- Perkoa, about 150 kilometers west of Ouag- 
kina (SOREMIB) entered its third full year adougou, and within 40 kilometers of the 
of production at the Poura gold mine south- main railway linking Burkina Faso with 
west of the capital, Ouagadougou. The Pou- the Atlantic Ocean at Abidjan, in the Ivory 

ra deposit had been exploited between 1959 Coast. The deposit was estimated to contain 
and 1966, before closing because of depleted 10 million tons of ore with up to 20% zinc 
reserves. SOREMIB, a joint venture be- and with silver grading as high as 60 grams 
tween the Government, 60%; the Islamic (1.93 troy ounces) per ton. | 
Development Bank, 20%; and Cie. Fran- Industrial Minerals.—The Cie. Voltaique 
caise des Mines S.A. (Coframines), a sub- d’Exploitation Miniére, formed in 1982, pro-
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| duced small quantities of marble from its were estimated to be 60,000 cubic meters. 
quarry at Tiara. Reserves at the quarry | Oo , 

CAPE VERDE ISLANDS a | 

There was no change in the limited min- which salt was the only export commodity. : 
eral industry of Cape Verde. Production of Portugal remained Cape Verde’s principal _ 
mineral commodities was confined to small trading partner, accounting for more than 
quantities of pozzolana, pumice, and salt, of | 50% of both imports and exports. sO 

: 7 . THE GAMBIA | | 7 | 

os Offshore seismic studies continued in an kilometer area. An aerial photography pro- . 
effort to locate potential sites for crude oil gram, sponsored by the U.S. Agency for | 

_ exploration. A consortium of U.S. oil compa- International Development, was completed, | 
nies headed by Aracca Petroleum carried and the results were planned to be used in 
out seismic studies over a 3,300-square- the preparation of geologicmaps. = = 

: | GUINEA-BISSAU BS : 

The Government of Guinea-Bissau Monetary Fundandthe ParisClub. _ 
embarked on a 3-year program of financial Guinea-Bissau also began negotiations 
reorganization and economic recovery in with the West African Monetary Union 
1986, with the deregulation of trade, deval- (UMOA), as the first stage in becoming part 
uation of the national currency, and a _ of the franc zone, whereby it would begin 
reduction of the debt-service burden as the. using Communauté Financiére Africaine 

| principal objectives. In May 1987, the francs (CFAF) as official currency. The 
| Guinean peso was devalued to match paral- advantage to such an affiliation would be 

lel market levels, and negotiations on debt that CFAF are freely convertible with 
. rescheduling were begun with creditor na- French francs and would help stabilize the 

tions and international banking agencies. A bankingsystem. | a 
$40 million? structural adjustment loan was Production of mineral commodities was 
granted by the International Bank for Re- limited to undocumented quantities of 
construction and Development, and other building materials destined for local mar- 
economic concessions and debt reschedul-_ kets. | 

| ings were negotiated with the International | : | 

: IVORY COAST , 

The mineral industry remained a minor approval of new loans from international 
aspect of the economy of the Ivory Coast. banking agencies, which were predicated on 
Petroleum production declined for the third the basis of earlier commodity prices. 
consecutive year and available information Decreased revenues affected the ability of 
indicated that Ivorian oil was scattered in the Ivory Coast to make scheduled debt 
small deposits in deep water. Diamond pro- payments in 1987. The Government sus- 
duction showed no significant increase and pended debt payments in May, pending new 
continued to suffer through illicit export. agreements with creditors based on the 
Production of cement depended on imports modified circumstances. Foreign debt was 
of clinker and decreased in comparison with estimated to be slightly less than $8 billion.* 
that of 1986. The only industry with any After economic growth of 5.38% in 1986, 

apparent promise of future foreign-ex- the economy showed little real growth in 
change earnings was gold mining, in which 1987, as a result of cutbacks in Government 
there has been revived interest since 1985. spending and slowdowns in the develop- 

After 2 years of economic upturn during ment of new projects and investments. The 
1985 and 1986, the economy of the Ivory balance of trade, while remaining positive, 
Coast suffered a major setback in late 1986, decreased substantially, with exports val- 
when commodity prices slumped for coffee ued at about $3.4 billion, and imports esti- 
and cocoa, major revenue earners for the mated to be $2.7 billion. France continued 
Ivory Coast. The slump followed closely in to be the Ivory Coast’s main trading part- 
the wake of debt rescheduling and the ner, supplying almost one-third of Ivorian
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imports and receiving about 17% of Ivorian in 1981. Several areas of mineralization 
exports. Other major trading partners, in have been discovered in the Afema shear 
order of decreasing importance, were: the zone, which follows the contact between 

United States, the Federal Republic of Ger- volcanic formations and their associated 

many, Nigeria, and Japan. SS sedimentary rocks. The most promising of 
- these mineralized zones was the Asupiri 1 

_ COMMODITY REVIEW Zone. Three years (1985-87) of drilling the 
Metals.—Copper and Nickel.—The Gov- ePosit to a depth of 346 meters had out- 

ernment mining company, Société pour le lined ore reserves of 2.34 million tons aver- 

Développement Miniére de la Céte d’Ivoire | aging 6.2 grams (0.20 ounce) of gold per ton. 

(SODEMD, continued exploration of a cop- By yearend, ICS had requested from the 
per-nickel deposit at Sampleu-Gangbapleu Government a permit to develop the proj- 
in the region of Biankouma. Seventeen ect. | 
boreholes totaling 1,924 meters were drilled La Cie. Miniére de la Céte d’Ivoire (COMI- 
to outline the mineralization. Additional CI) reported production of 2,572 grams (80 
work was required to estimate the extent of ounces) of gold from a small placer deposit 

reserves. _ a at Carichy in the region of Tabou. The 
Gold.—Official production of gold was deposit was worked by artisanal methods 

reported to be slightly over 200 troy ounces, between July 1986 and November 1987.‘ 
and exports were reported to be more than Industrial Minerals.—Exploration of dia- 
8,000 ounces. This’ production probably monds by SODEMI, using a portable wash- | 
came from artisanal miners, because none ing plant, located a promising diamondifer- 

of the three operating joint ventures wasin ous zone at Séguéla in the Bobi region. A 
full production in 1987. pilot treatment of 908 cubic meters of ore 

_ SODEMI was involved in two joint ven- yielded 247 gem-quality stones with a total 
tures with foreign mining firms. Société des weight of 255 carats. An estimated 90% | 
Mines d'Ity, a joint venture between SODE- recovery was achieved. 

MI, 60%, and Coframines, 40%, was formed § Mineral Fuels.—Production of crude oil 
in 1984 to exploit the Ity gold deposit near gecreased about 6% in 1987, with produc- - 
Issia, in the Toulepleu volcanic-sedimentary :,, restricted to the Belier and Espoir 
belt that covers southwestern Ivory Coast . 

| d Japs into eastern Liberia. In 1987 offshore fields. Although three companies 
vn Over "aps im eastern Liberia. in 1v°"s  gtill held exploration permits, little explora- 

e partners announced that the Ity project. ti k had been d . t 
will be developed by heap-leaching technol- lon work na a one in recent years, | 
as 1 oye to the small: size of the oilfields 
ogy in two phases. The $9.4 million first ow ath . . 
phase will treat the surface laterite ore at and t e necessity for deepwater exploration : 

the rate of 55,000 tons per year in the first drilling. . | . 
year and 115,000 tons per year for the The Ivory Coast continued to refine its 

following 6 years. The $18.5 million second Wn crude oil, as well as to refine oil on | 
phase will treat the underlying auriferous contract for neighboring countries. Two oil 
clay zone at the rate of 170,000 tons per year refineries were in operation in the vicinity 
for 7 years. The grade of reserves at Ity was of Abidjan. The larger, owned by the Société 
estimated at 10 grams (0.32 ounce) per ton Ivoirienne de Raffinage, had capacity for 
ofore. | : 64,000 bbl/d. Société Multinationale de 

SODEMI was also a joint-venture partner Bitumes-Abidjan had a refining capacity of 
in the Ivory Coast Syndicate (ICS) with just over 10,000 bbl/d, and produced mainly 

Eden Roc Mineral Corp. of Canada. ICS asphalt for domestic use and for export to 

began investigations in the Aboisso region, other West African countries. 
along the southeastern border with Ghana, 

MALI 

Exploration for and development of gold phosphate for domestic use. 
continued to be the dominant aspect of Mali’s economy was based mainly on 
Mali’s mineral industry. Although signifi- exports of agricultural products and showed 
cant deposits of several other minerals, real growth of approximately 3.5% in 1987. 
notably bauxite, iron ore, phosphate rock, Gold was the only mineral product export- 
and uranium, had been identified, a lack of ed, with reported value of just over $7 
infrastructure, low world commodity prices, million;5 less than 5% of export revenue. 
and the arid climate, precluded develop- Mali’s main trading partners were France, 
ment of anything except a minor amount of Belgium, the Federal Republic of Germany,
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and the Ivory Coast. Mali had experienced a_ since 1978 to discover commercially viable 
trade imbalance over the last several years mineral deposits, especially gold and dia- 
and showed a trade deficit exceeding $200 mond. a 
million in 1987. Mali’s foreign debt reached In midyear, the Government granted 
$1.7 billion, mostly in the form of bilateral _BHP-Utah International Inc., an Austra- 
loans, and debt service was equivalent to lian company, exploration rights to a 1,500- | 

| roughly one-third of export revenue. square-kilometer concession in the Bagoe 
The Kalana gold mine was the only offi- region of southern Mali. BHP-Utah agreed 

cial producer of gold, although some gold to spend $1.5 million on preliminary explo- | 
was mined by artisanal workers. Production ration, with provision for expansion if re- 
at Kalana had averaged about 20,000 sults were promising. : 
ounces per year. It was expected to rise to Toward yearend, there were reports of 
double that rate by 1990, perhaps topping the discovery of a significant geochemical | 
50,000 ounces per year at peak capacity. anomoly in the Massigui quadrangle near 
When the mine was opened in 1984, proven Morila in southwestern Mali. The discovery | 
reserves were announced of almost 1 mil- was made as part of a joint exploration 
lion ounces, but further investigations had program between the Direction Nationale 
revealed increased reserves in and around de la Géologie et des Mines of Mali, and the 
the existing ore bodies. _ Bureau de Géologie pour la Cooperation 

Société Miniére de Loulo, a joint venture Internationale of Belgium. Unlike most oth- 
between the Government, 51%, and BRGM, _er gold discoveries in Mali, the anomoly was 

_ 49%, was formed to attempt the mining of found not at the site of old workings, but 
the Loulo gold deposit west of Bamako, near over extensively altered Birrimian volcanic- 
the border with Senegal. Reserves were sedimentary rocks. The formation lies at 
estimated at approximately 160,000 ounces the uppermost extension of the curving 
of gold, with production lasting 9 years, Birrimian mineralized belt in which much 

: beginning in 1989. BRGM and the Govern- of Ghana’s gold has been discovered.® 
ment of Mali have been working together | 

a NIGER 

Uranium concentrate continued to be Ni- sortiums. . 
ger’s principal export commodity, despite Production of tin was scheduled to in- 
steadily diminishing production over the crease in 1987 and to continue increasing 
last 6 years. The only other mineral com- through 1991, by which time mine capacity 
modities exported were molybdenum con- would be almost 200 tons per year, SnO, 
centrate and tin in the form of cassiterite content. Société Miniére du Niger had been 
ore. | | mining tin at several minor sites in and 

Sales of uranium provided more than around the Air Massif, and most of the 
80% of total export revenue, and were production was shipped to the Netherlands. 
valued at more than $300 million’ in 1987. Exports were reported to be about 140 tons, 
Exports of uranium oxide were reported to valued at just under $1 million. Niger had 
be approximately 6,600 tons, more than _ been stockpiling cassiterite ore while await- 
double the production for the previous year. ing improved world tin prices. 
France was the main market for Niger’s Production of molybdenum, as a byprod- 
uranium, purchasing 5,580 tons of uranium _uct of uranium mining, had been dwindling 
oxide at above-market prices as agreed ina __ since 1980, the first full year of production. 
long-term contract. Other purchasers of Capacity was still listed at 400 tons per year 
uranium were the Federal Republic of Ger- of concentrate containing 35% Mo; metal- 
many, Italy, Japan, and Spain. Niger has lurgical problems at the treatment plant 
long-term sales contracts for its uranium, were blamed for the low metal content of 
running through 1990, with the member _ the output. 

countries in the two uranium mining con- 

SENEGAL 

As in years past, phosphate mining was earnings from phosphates dropped, despite 
the only significant factor in the Senegalese a minor increase in production. Export 
minerals industry. As a result of a world- earnings from phosphate rock, clinker, and 
wide drop in demand for fertilizers, export attapulgite mining were almost $66 mil-
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lion, and export earnings from manufac- major phosphate-exporting rivals Algeria 
tured phosphate fertilizers and related and Morocco. The major destinations of 
chemicals were just over $66 million. These Senegalese phosphate rock remained the 
sources accounted for about 16% of Sene- EEC, Japan, India, Yugoslavia, the Philip- 
gal’s export revenues. pines, Uruguay, and the Republic of Korea. 

| E. I. du Pont de Nemours & Co. Inc. Senegalese phosphate rock has a high cad- 
conducted preliminary exploration for tita- _mium content, and phosphate exports to the 
nium (ilmenite) sands and was engaged in EEC were threatened by proposed legisla- 
negotiations with the Government of Sene- tion governing the cadmium content of 
gal for related long-term exploration and fertilizers. The Government of Senegal ap- 

| mining rights. Senegal’s titanium sand re- pealed to the EEC for further studies on the 

| serve potential was considered to be large. environmental effects of cadmium before 
| | | | imposing a ban on Senegalese phosphate. 

COMMODITY REVIEW The world market for manufactured phos- — 
. . phate products also declined in 1987. As a 

Industrial Minerals.—Phosphate was consequence, local sales of phosphate rock 
produced by two mining concessions: Cie. to Industries Chimiques du Senegal dropped 
Sénégalaise des Phosphates de Taitba by about 7% to about 529,000 tons. 
(CSPT) and Société Sénégalaise des Phos- The market for aluminum phosphate re- 
phates de Theis (SSPT). Phosphate demand mained relatively strong, and its producer, | 
decreased worldwide, and the resulting drop SSPT, increased production in 1987 by al- 
in prices led to a small drop in Senegal’s most 46% to about 191,000 tons. Clinker 
export revenues despite the fact that the production by SSPT rose by about 47% to 
country managed to increase its phosphate almost 89,000 tons. Similarly, attapulgite 
exports slightly. As in previous years, the production by SSPT rose by 35% to about 
phosphate industry in Senegal was hurt by 111,000tons. — , | 
the very high cost of electricity, which Mineral Fuels.—Four companies were ac- 
represented more than 25% of the phos-_ tively engaged in oil exploration in both — 
phate production costs, and by relatively onshore and offshore concessions. While 
high costs of transport to its major custom- several favorable geologic structures were 
ers in the European Economic Community identified and explored, no oil discoveries 
(EEC). These costs were far lower for its were announced. 

TOGO 7 

In 1987, the Togolese mineral industry sented a 13% increase over 1986 levels, 
accounted for about 12% of Togo’s annual while local sales increased by 4%. Total 
gross domestic product. The mineral sector cement sales in 1987 amounted to about 
was dominated by phosphate production, $62.8 million.® 
which represented about 27% of the coun- Marble.—The Société Togolaise de 
try’s export earnings. In 1987, all mineral Marbrerie et de Matériaux (SOTOMA) was 
plants in operation in Togo increased their restructured in late 1986, at which time the 
production. Togolese Government’s ownership was re- 

duced from 67% to 39%, with the remain- 
COMMODITY REVIEW der of the company being owned by CIMTO- 

. . GO (24%) and A/S NORCEM of Norway 
Industrial Minerals.—Cement.—The 1987 (379), The restructured company, Nouvelle 

cement production of about 370,000 tons SOTOMA, produced about 10,800 square 

represented a 6% increase. As had been the meters plus 808 tons of marble in 1987. This 
case since the closure of the local clinker production was more than double the pro- 
plant in 1984, cement production relied duction in 1986, but still represented a level 
entirely on imported clinker. Clinker im- well below the company’s capacity of 250 
ports amounted to about 341,000 tons, of square meters per day. The company ex- 
which about 313,000 tons was used in ce- ported about 3,400 square meters plus 125 

ment production. Clinker imports were tons of marble to Benin, Ghana, and the 
from Spain, Greece, the German Democrat- Ivory Coast. 
ic Republic, and Belgium. Ciments du Togo Phosphates.—Phosphate remained Togo’s 
(CIMTOGO) sold about 374,000 tons of ce- most important mineral resource. In 1987, 
ment in 1987, of which about 111,000 tons the Government-owned phosphate mining 
was exported to Benin, Burkina Faso, Mali, and marketing company, Office Togolais des 
Ghana, and Gabon. These exports repre- Phosphates (OTP), produced about 2.5 mil-
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lion tons of phosphate, which represented production at the end of 1984 under the 
about 69% of the company’s production name Société Togolaise de Sidérurgie (STS). 
capacity. OTP exported about 2.4 million It produced high-quality rebar for both the 
tons; a 9% increase over 1986 exports. The local market and for export. In 1987, STS 
International Monetary Fund estimates produced about 12,000 tons of rebar, valued _ 
that Togo's 1987 phosphate exports were at. about $6.95 million, of which about 4,000 / 

: worth about $81.7 million. Because of Euro- tons was exported. The 1987 production was 
pean concerns over the high cadmium con- a 36% increase over that of 1986. | 
tent of Togolese phosphate, it was expected _—_—— | | 
that future foreign demand for Togolese Physical scientists, Division of International Minerals. 
phosphate would acaken. Togo continued to converted from Guinean Peooe at tho rate of 561 pe | experience diffic in attracting financing %3=US$1.00. | | 

, » which would involve the construction oi » US. dollars at the ra }02 = US$1.00. : 
a phosphoric acid plant and a triple super- frecly anv urttent 50 CRAR ps ree jnaintained and 
phosphate plant, and the development of a “Mining Magazine (London). V. 158, No. 5, May 1988, 
new phosphate mine at Dagbati. . re SWhere necessary, values for Mali have been converted -Metals.—In 1984, as part of a general from CFAF to US. dollars at the rate of CFAF302= 

| privatization policy, a 10-year lease was Mining Journal (London). V. 309, No. 7947, Dec. 11, signed between U.S. private investor John 1987, p. 4 7. valtien for Niger’ have bee ted 
Moore and the Government. of Togo.  ¢,.Where necessary, values for the rate of CFAPSU2D— 

_ The investor took control of the closed U6L.00. mes = * eae _— 
Government-owned steel mill, and convert- ted from CRAP ep aS ohn ve been | , rted fro: AF to US. th ed it to produce finished products from CRAF902~US51.00 . . — " © rate of | 
imported semifinished products and scrap, Feo ee eeeTy: values for Togo have been. con- including railroad steel. The mill resumed USsL00 ‘US dollars at the rate of CPAF302=
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| ARUBA! : | 

_ Aruba, formerly a part of the Nether- plished, Monte Carlo -contracted with 
lands Antilles, separated on January 1, Terraquest Ltd. of Canada to do geophysical 
1986, and became an autonomous part of studies of selected areas that would be 

the Netherlands. Full independence of the geologically sampled and mapped in detail. 
island from the Netherlands is scheduled Preliminary exploration covered four sam- 

: for 1996. In this chapter, however, Aruba’s pling areas, each of which resulted in assays 
statistics are included with those of the of over 1 troy ounce of gold per ton. Aruba 
Netherlands Antilles. has many known gold-bearing quartz veins 

Tourism continued to be the main indus- as well as alluvial deposits. Aruba ceased all 
try of the island, which continued to depend gold operations in 1916. In 1986, Canarub 
heavily on imports, mostly from the United Gold Development N.V. conducted some 
States. During the year, the Government mill tailings studies but found the gold 
was preparing legislation to regulate the recovery project uneconomical. 
exploration of oil deposits in the relatively The Government of Aruba and the Carib- 
shallow sea around Aruba. bean Development & Commerce Co. agreed 

Monte Carlo Gold Mines Ltd., a Canadian to reopen the former Exxon Corp. Lago 
company, obtained the exclusive mining refinery in 1987. The 400,000-barrel-per-day 
concession to all of Aruba in January 1987. refinery was closed in March 1985. The 
After some promising discoveries, the com- agreement included a 10-year tax exemp- 
pany developed plans to carry out a $2.5 tion. Instead of taxes, the company was to 
million? gold exploration program that pay royalties. Investments necessary for 
would cover the entire island. The first step refurbishing the refinery were estimated at 
of the exploration program included an $50 to $75 million. Reportedly, a Norwegian 
airborne electromagnetic and a magnetic company was to provide the financing. 
survey of the island. After this was accom- 

1025
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| Table 1.—Islands of the Caribbean: Production of mineral commodities’ _ 
(Metric tons unless otherwise specified) 

er SS SE 

Country? and commodity 1983 1984 - 1985 1986” 1987° __ 

- BAHAMAS? oo | | 
Cement, hydraulic. _____.--------~----~- 25,683 _- _- 91 _- 
Petroleum refinery products® 

thousand 42-gallon barrels_ _ 62,780 44,000 6,000 __ -- 
Salt__.___.___-__- ~~ - thousand tons__ 862 870 &g50 899 *736 
Stone: Aragonite_______-_-__--~-do___~ 2,337 2,200 ©2,000 427 41 524 
Sulfur, byproduct of petroleum® ______—do____ . 5 3 1. __ __ 

BARBADOS® . 

Cement, hydraulic_.________.___._do___~ _— “150 215 199 4205 
Gas, natural:® . . 

Gross__._____-—-.~ million cubic feet__ 752 893 900 900 800 
Marketed ____.-__.-___-.--~-do___~ 360 370 370 370 360 

Petroleum: . 
Crude ____~ thousand 42-gallon barrels_ — 380 _ 685 679 559 510 
Refinery products® ____________do___-_ 1,480 1,500 1,500 1,500 1,400 

| CUBA? 5 - | 
Cement, hydraulic_____._. — thousand tons__ 3,231 3,347 3,182 3,305 3,500 
Chromite ____.________.__-~~-do____ 34 38 38 108 110 
Cobalt® _~. 1,621 1,397 1,490 1,578 1,600 
Copper, mine output, Cu content _________-- 2,667 2,701 3,076 ©3,300 3,000 
Gas, natural: 

Gross® ________._ million cubic feet__ 2,300 2,300 2,400 2,400 2,300 
Marketed _________-.-__----do____ 293 120 244 260 240 

Gypsum® ____________-~-~ thousand tons__ 180 130 130 130 130 
Iron and steel: Steel, crude_ _____-~--—do__~__ 352 325 401 416 420 
Lime _______________---.--~-~do__~-~ 153 151 170 “180 160 
Nickel: 

Mine output, Ni-Co content of oxide and sulfide 39,257 33,227 33,577 35,101 35,800 

Metallurgical products, Ni content:® . 
Granular oxide and powder____-_~~— ~~ 9,342 8,447 8,853 8,382 9,100 
Oxide sinter ____.__ ______-------- 11,542 8,894 7,054 8,278 7,400 
Sulfide ____._-____----.------ 16,752 14,489 16,180 16,863 17,700 

Total _.______-~___-------- 37,636 31,830 32,087 33,523 34,200 
Nitrogen: N content of anhydrous ammonia 

thousand tons__— 86 "171 189 ©160 150 . 
Petroleum: 

Crude’?_____ — thousand 42-gallon barrels__ 4,937 5,125 §,771 r€6,000 6,600 
Refinery products ________~-_-~-do____ 48,180 48,340 46,020 *46,500 46,500 

Pyrite, gross weight ______-— thousand tons__ 13 -- -- -- a 
Salt. _-____-__________--~-~-do____ 180 185 221 ©230 230 

Sulfur:® 
S content of pyrite _________---do__~-~ 5 -- -- — — 
Byproduct of petroleum ______~--do___- 8 8 8 8 6 

Total _..________------~-do__~- 13 8 8 8 | 6 

DOMINICAN REPUBLIC? 

Aluminum: Bauxite, dry equivalent, gross weight ‘9 
oO. ~~ _- -— --— _. 11 

Cement, hydraulic. _____._.______--do____ 1,104 1,148 1,007 1,066 1,100 
Coal, subbituminous_ ____________.~-~--- __ __ ©600 “600 600 
Copper, mine output ______ ~ thousand tons__ 3 _- _- _- -- 
Gold __________~ — thousand troy ounces_ _ 354 338 328 284 4246 

Gypsum:*° 
For cement manufacture__ — thousand tons_ _ 180 180 280 102 42 
Other __________________~-do___~_ 30 30 30 30 17 

Iron and steel: Ferroalloys, ferronickel® _____ _— 52,278 63,966 68,824 58,640 64,000 
Lime® _______________-~~_ 40,000 40,000 34,000 34,000 36,000 
Mercury — ~ -------~---- 76-pound flasks_ — 40 40 20 13 2 
Nickel: 

Mine output, Nicontent _____~_-----~- 19,552 23,923 25,394 21,878 432,521 
Metal, smelter, Ni content of ferronickel 

shipments _________-----~------- 21,200 24,220 25,809 21,989 £29,051 
Petroleum refinery products 

thousand 42-gallon barrels_ — 10,910 ©11,000 12,647 ©13,000 13,000 
Salt® __-_-_§_- > 60,000 60,000 *47,159 54,000 55,000 
Silver ____.______~ thousand troy ounces_ _ 1,329 1,207 1,581 1,356 41,148 

GUADELOUPE® 
Abrasives, natural: Pumice®.__ thousand tons__ 240 250 215 221 220 
Cement _____________---_--~-~-do___~_ ©160 170 173 181 190 

HAITI 
Cement, hydraulic_ ______._._-__----do_.__ F230 220 220 180 200 

See footnotes at end of table.
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Table 1.—Islands of the Caribbean: Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) 
LE 

Country? and commodity 1983 1984 1985 1986” 1987° 

JAMAICA? 

Aluminum: 
| 

Bauxite, dry equivalent, gross weight 
thousand tons. _ 7,688 8,937 _ 6,975 6,964 47,838 

- Alumina____.___-----_-_-----do___~_ 1,851 1,749 1,513 1,575 “1,626 
Cement, hydraulic. ___._______.---do__-_ 277 261 240 241 4999 

Gypsum _________-_------~---do__~-- 108 180 179 117 4176 
Lead, refined (secondary)*® _________-_----- 1,000 1,000 1,000 1,000 1,000 
Lime _____________—-— _—~— thousand tons_— 121 . 115 86 — &99 90 

Petroleum refinery products 
thousand 42-gallon barrels__ 8,366 8,243 9,008 9,309 9,200 

Salt. __....---__----------~------- -- _- 200 200 — 200 
Silica sand ______..___~-~ thousand tons__ 15 14 16 12 19 
Stone: 

'  Limestone____._----------------- — 983,000 5,804 5,831 45,650 
Marble____-_______--__--~------- 320 370 50 200 10 

. Marl® ____________-_~- thousand tons__ 9,069 8,640 6,210 — F7,020 6,990 
Sand and gravel®_________._-—-do__-- 9,135 8,625 18,750 9,219 41,770 

MARTINIQUE® 

Cement, hydraulic® _________-----do__-__ 207 190 ©200 €200 200 

Petroleum refinery products 
, thousand 42-gallon barrels. — 4,300 4,300 4,300 4,938 4,800 . 
Pumice, converted from cubic meters® 

thousand tons__ 146 —-:186 ©150 “140 130 

NETHERLANDS ANTILLES® 

Petroleum refinery products® 7 
- thousand 42-gallon barrels__  —- 150,700 139,000 20,000 458,400 83,600 

Phosphate rock. __-_._—-—- thousand tons. _ 3 19 ©20 ©20—s 16 
Salt® _______________-------~-do___~ 283 356 350 350 350 
Sulfur, byproduct of petroleum ___———-do__--_ . 87 68 ©25 ©40 60 

ST. VINCENT? 

Salt® $9 _-______-----_~----do__-- - 60 50 50 50 50 

TRINIDAD AND TOBAGO? So 

Asphalt, natural __________---~--do__~~ 37 34 33 27 26 
Cement, hydraulic. _______.___-~-do__-- 390 405 328 327 4327 
Gas, natural: - 

Gross_ _______.. —-~ million cubic feet__ 225,999 268,369 318,954 226,953 _ 212,000 
Marketed ____________------do__-~ 109,627 119,695 124,197 ©132,300 123,000 

Iron and steel: . : 
Iron, sponge. ______—-—-—-— thousand tons_- 302 239 205 208 4483 

Steel, crude_____._______.---do__-_-~ 210 199 174 326 - 870 

Semimanufactures (wire rod) _ _ _———do__-_-~ 164 135 103 217 4291 
Lead, refined (secondary)® _____.--------- 2,000 2,000 2,000 2,000  —_—_ 1,800 
Natural gas liquids® . 

thousand 42-gallon barrels__— 40 40 40 . 40 40 
Nitrogen: N content of ammonia . . 

thousand tons. — ¥1,208 ¥1,306 1,367 1,393 1,400 
Petroleum: 

Crude _____ _ thousand 42-gallon barrels__— 58,344 62,042 64,259 61,435 456,621 
Refinery products __._._-___-----do__-- 27,178 31,077 29,678 30,860 28,950 

Stone: Limestone _____— ~~ — thousand tons_ _— 173 232 663 580 600 

Sulfur, byproduct of petroleum’® _ ___ do___—- 10 e7 165 °5 5 
a 

€Rstimated. Preliminary. ‘Revised. 
1Table includes data available through June 30, 1988. 
2In addition to the countries listed, Antigua, Bermuda, Dominica, Grenada, Montserrat, and St. Lucia presumably 

produced crude construction materials (clays, sand and gravel, and stone), but output is not always reported, and 
information is inadequate to make reliable estimates of output levels. | 

3In addition to the commodities listed, crude construction materials (lime, salt, sand and gravel, stone, etc.) may also be 

produced, but data on such production are not always available and information is sometimes inadequate to make 

reliable estimates of output levels. 
“Reported figure. 
5In addition to the commodities listed, iron ore and manganese ore presumably were produced during the period 

covered by this table, but available information is inadequate to make reliable estimates of output levels. 

6Anuario Estadistico de Cuba provides figures on nickel-cobalt content of granular and powder oxide, oxide sinter, and 

sulfide production. Using an average cobalt content in these individual products of 0.9% in total granular and powder 

oxide, 1.1% in total oxide sinter, and 4.5% in total sulfide, the cobalt content of reported Ni-Co production was 

determined as being 1.16% of granular and powder oxide, 1.21% of oxide sinter, and 7.56% of sulfide. The remainder of 

reported figures would represent the nickel content. 
Cuba reports crude oil production in metric tons. A conversion to barrels was made using a factor of 6.652. Some 

published production figures indicate a need to use a conversion factor of 7.3 to balance the units of measurement. 
However, pending more accurate information, the original factor will continue to be used in this publication. 

®The Dominican Republic reports gross weight of ferronickel production. When official data are not available, figures 

for nickel content of mine production are determined from an average of 37.4% Ni contained in ferronickel production. 

Nickel content of ferronickel shipments is obtained from Falconbridge Dominicana C. por A. annual reports. 

Exports. 
10] imited quantities of sulfur as a byproduct of natural gas may also be produced.
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Oo | oo BAHAMAS? Se 

| The Bahamian economy continued to ex- considering building a large coal-fired elec- 
pand in 1987. Gross domestic product (GDP) _ tric generating plant in Freeport. The plant 

- increased by 8% relative to 1986. Tourism would use an underwater cable to connect | 
and banking were the mainstays of the with Florida Light and Power Co.’s trans- : 
economy. Construction was slowing down. mission facilities in southern Florida. Free- 
Declining oil prices helped narrow the cur- port was considered a good location because 
rent account trade deficit but the Bahamas of the proximity to southern Florida; its 

_ remained dependent on imports. deep-water bunkering capacity would allow 
The Bahamas Oil Refining Co. (BORCO), access to imported, low-cost, low-sulfur coal 

with a capacity of 350,000 barrels per day, as well as the Bahamas tax advantage. _ 
: remained closed. Chevron Oil Bahamas Ltd. Other advantages would be the reduction in 

and Charter Oil Co., joint owners of the the cost of electricity in the Bahamas and 
refinery, reached an agreement in 1987 the opportunity to employ 1,000 workers. | | 
whereby Chevron would assume full owner- Puerto Rico ordered Umar Cement Co.,.a 
ship in return for canceling the financially major importer of cement from the Baha- 
troubled Charter’s debts to Chevron. No mas, Morocco, and Spain to stop construc- | 
monies were involved in the transfer. Chev- _ tion of a 500-ton storage silo for cement. The 
ron was not expected to reopen the refinery project apparently lacked the necessary per- 

: in the near future. The terminal facilities mits and was opposed by other cement 
remained open and were used for the trans- companies who maintained that Umar con- 
shipment of crude oil and refined products tributed to the importation of cement from 
by BORCO. The Bahamas has become an_ overseas. In 1987, Umar imported about 
important oil transshipment point to the 7,000 tons of cement from the Bahamas into 

: United States. Puerto Rico. 
The Grand Bahamas Port Authority was | | 

BARBADOS‘ | 

Real economic growth was estimated at production rights for a 400-square-mile 
- about 2%. This was the fifth successive year block off Barbados’ northwestern coast. As 

of expansion in the Barbados economy and _ a result, the Government intended to com- 

the third highest rate of growth since 1981. mence a major onshore drilling program in 
This economic growth was mainly attrib- 1988. : 
uted to tourism. Manufacturing output The Government was seeking to make 
decreased and crude oil output continued its Barbados more self-sufficient in energy and 
declining trend. The Barbados National Oil was encouraging alternate energy projects 
Co. Ltd. (BNOC) continued its policy of such as solar water heaters and wind-driven 

, restricted exploration and production be-_ electric generators. | 

cause of low world oil prices. As a result, In 1987, BNOC purchased a natural gas 
crude oil and natural gas production fell by liquid (NGL) processing plant through a 
11% and 15%, respectively. | loan of $2 million® from the Export Develop- 
Output at the Woodbourne Oilfields ment Corp. of Canada and local funding of 

7 amounted to 497,000 barrels of crude oiland $1.4 million. The NGL plant has a capacity 
production of natural gas declined to 1,042 of 4.5 to 5 million cubic feet per day. At 
million cubic feet. The reduced oil and gas__ throughput levels of 3 million cubic feet per 
production resulted in increased fuel im- day, the plant will replace about 25% of 
ports. Crude oil reserves at yearend were imports of light-fraction petroleum products 
estimated at slightly over 3 million barrels. such as butane and propane. The plant will 
Estimated gas reserves were 6.6 billion be situated near the Woodbourne Oilfields 
cubic feet. on the southeastern coast. 

Cluff Oil Ltd. of the United Kingdom The Arawak Cement Co. Ltd.’s plant, 
halted petroleum exploration efforts after which had never operated at top efficiency, 
completion of its first phase of exploration. was shut down in 1987 for repairs. Built in 
The reasons given were low oil prices and 1984 at a cost of $100 million, the financial- 
the depth of water, which was over 2,000 ly troubled plant has had problems com- 
feet. Cluff has exclusive exploration- peting with other regional cement pro-
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ducers. Two Puerto Rican cement producers alleging that Arawak sold cement in the 
filed an informal antidumping petition with Puerto Rican market at substantially lower 
the U.S. International Trade Commission _ prices than those charged in Barbados. 

a Table 2.—Barbados: Exports and reexports of mineral commodities! _ 
. (Metric tons unless otherwise specified) 

ener 

. Destinations, 1986 

Commodit 1985 1986 “United 
y United Other (principal) 

——$—$—$ 

METALS 

Aluminum: Metal including alloys: . 4 
Scrap... ~~~ 2 _____ 20 6 -_- All to West Germany. 7 
Semimanufactures . 

value, thousands_ _ $12 $1 $1 
Copper: Metal including alloys: oe . 

| 53 16_ 16 
Semimanufactures____________ 42 — 

Iron and steel: Metal: . 
. Scrap =—-_- ~~ 2 ~~ Le 891 NA 

Semimanufactures: . 
Bars, rods, angles, shapes, sections 4,814 NA 
Universals, plates, sheets _ ___ _ 39. | 8 _— All to Antigua and Barbuda. 
Wire___ ~~ ~~ NA 247 246 Antigua and Barbuda. 
Tubes, pipes, fittings ________ NA a | 1 oo. . 

Lead: . a - 
Oxides _____--_--__~-~_____ 9 5 -- All to Guyana. 
Metal including alloys: | . 

Scrap _____~~___---____ — - 120. -- All to Trinidad and Tobago. 
Semimanufactures : 

value, thousands_ _ $24 - 
Nickel: Metal including alloys, scrap . $3 

. ao . a . : 

Silver: Waste and sweepings : oo , . 
kilograms_ _ 73 NA 

Tin: Metal including alloys, semiman- 
ufactures ____— value, thousands__ $2 __ . 

Zinc: Oxides ___-____--____.-_- —- / ot _~. . All to Trinidad and Tobago. ! 
Other: Ashes and residues _________ | 16 __ | 

INDUSTRIAL MINERALS : 

Abrasives, n.e.s.: Unspecified... ____ _ = 1 _. All to Grenada. | 
Asbestos, crude__________._____ 1. —— : 
Cement___~____--__-~_.-.-_- NA 153,213 47,526 Netherlands Antilles 15,898; Jamaica 

. , 
3 ° 

| 

Fertilizer materials: Manufactured: | 
Ammonia ___~— value, thousands_ _ $4 $4 -- Dominica $2; St. Lucia $1; St. Vincent 

and Grenadines $1. 
Nitrogenous_____.__._______ 2 -- 

7 Phosphatic _______________-_ 2 _— 
Potassic ____ value, thousands_ _ $7 $1 -—  AlltoSt. Lucia. 
Unspecified and mixed _________ NA 375 --— Mainly to St. Lucia. 

Gypsum and plaster _____________ 40 339 -— NA. . 
Pigments, mineral: Iron oxides and hy- 

droxides, processed ____________ __ 1 1 
Stone, sand and gravel: 

Dimension stone, worked ___—_—__ NA 41 _- Grenada 29; Trinidad and Tobago 6; 
. Antigua and Barbuda 2. 

Gravel and crushed rock ________ 51 822 -— Trinidad and Tobago 800; St. Lucia 5. 
- Unspecified _..-....---_____ _- 30,047 -- Guadeloupe 22,600; Trinidad and To- 

bago 7,047; St. Vincent and Grena- 
dines 280. 

Talc, steatite, soapstone, pyrophyllite __ _— | 1 _-—  AlltoJamaica. 

MINERAL FUELS AND RELATED 
MATERIALS 

Carbon black ___________~-___- 1 NA 
Coal: All grades excluding briquets _ _ _ _ 1 __ 
Coke and semicoke_______._.___ _ 30 _- 
Petroleum refinery products: 

Gasoline, motor_ _42-gallon barrels_ _ 60 14,688 _ NA. 
Mineral jelly and wax _ _____do____ 39 31 _. St. Lucia 16; Grenada 8; St. Vincent 

and Grenadines 7. 
Kerosene and jet fuel _____do____ NA 623,759 __ United Kingdom 36,731; St. Vincent 

and Grenadines 3,488; unspecified 
583,900. 

Distillate fuel oil ________do____ NA 323,779 3,335 Guyana 61,746; Greece 918; unspeci- 
fied 257,780. 

Lubricants_____....—__do___~ NA 91 _— St. Christopher and Nevis 14; Ja- 
maica 5; Mexico 4. *s 

Residual fuel oil ______._do____ 1,209,956 912,007 1,372 Guyana 425,281; Greece 2,404; 
unspecified 482,950. 

eee 

NA Not available. 
1Table prepared by H. D. Willis.
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Table 3.—Barbados: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 

reer ree eee reer ete a errr re ——— 

. Sources, 1986 

Commodit . 1985 1986 : 
y . . United Other (principal) 

RN eee ee eee eee eer rere eer eee eee ener reer reece nae 

Aluminum: ; . 
Oxides and hydroxides _________ 10 . 6 (7) United Kingdom 4; West Germany 1. 
Metal including alloys, semimanu- 
factures_____-____-------- 147 6,447 6,099 Belgium-Luxembourg 274; United . 

an Kingdom 62. — 
Columbium and tantalum: Metal includ- 
ing alloys, all forms: Tantalum __ _ ~~ 1 1 1 

. Copper: Metal including alloys, semi- 
manufactures __..~-..____-__- 48 3,841 770 United Kingdom 3,054; Canada 14. 

Iron and steel: 
Iron ore and concentrate excluding 

roasted pyrite __-__________-_ oe 996 _. All from Venezuela. | 
Metal: 

Pig iron, cast iron, related materi- 
~ als_-- ~~ 393 2,108 1 Trinidad and Tobago 1,160;.Vene- 

. zuela 942; Weat Germany 5. . 
Ferromanganese _______—-- 7,006 — 
Steel, primary forms ___——~-~- 2,863 -- 
Semimanufactures: . a, . 

Bars, rods, angles, shapes, sec- 
tions___.______--_- 31,912 8,455 84 Trinidad and Tobago 5,470; United 

a Kingdom 2,317; Belgium-Luxem- 
urg 233. . 

Universals, plates, sheets __ 15,449 13,334 185 United Kingdom 10,888; Belgium- 
. Luxembourg 1,009; Japan 617. 

Hoop and strip _______-~- 3 72 48 Bel ium: Luxembourg 11; United 
Kin g om 10. 

Rails and accessories — — — —_— 1 9 2 United Kingdom 7. : 
. Wire _________~-~---- NA 201 23 United Kingdom 121; Belgium- 

Luxembourg 40. 
Tubes, pipes, fittings _——~~- NA 40,3386 1,656 United Kingdom 16,740; Republic of 

. Korea 14,447; Japan 4,100. So 
Lead Castings and forgings, rough 9 3 2 Canada 1. 

ad: 
Oxides _-__.-__~----------- 79 58 18 Trinidad and Tobago 39; West Ger- 

BS many 1. 
Metal including alloys, semimanu- 
factures_______.--~------ 15 36 6 United Kingdom 30. 

Magnesium: Metal including alloys, semi- . 
manufactures __________~---_- ae 2 (2) Mainly to United Kingdom. 

Nickel: Metal including alloys, semi- . Oo 
manufactures _____._-_------ 2 . 2 1 United Kingdom 1. 

Silver: 
Waste and sweepings - 

value, thousands_ — $1,194 $847 $841 Philippines $6. 
Metal including alloys, unwrought 

and partly wrought __—-—-—do___~_ $1 $1 $1 
Tin: Metal including alloys: 

Unwrought __________-do__~_~_ $4. —C —_ 
Semimanufactures_______-_~-~- 532 550 435 France 92; Japan 20. 

Titanium: Oxides. ~_____-_--_---~-- 244 595 | 91 United Kingdom 449; Norway 18. 
inc: - 

Oxides __________.~-_~----+- 16 26 5 United Kingdom 15; Belgium-Lux- 
embourg 4. 

Metal including alloys, semimanu- 
factures__________.-----~- 15 959 55 Canada 863; United Kingdom 41. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete __________-_-----~-- NA . 6 2 United Kingdom 4. 
Grinding and polishing wheels and 

stones _____________~-_-- 7 7 2 Switzerland 2; Canada 1. 
Asbestos, crude___________~---- 4 898 898 
Barite and witherite________----- 2,058 685 685 
Boron materials: Crude natural borates 

value, thousands_ — — $1 _. All from United Kingdom. 
Cement______________~-do__~_~- $502 $204 $91 Spain $56; Belgium-Luxembourg $31. 
Chalk____________-_------+-+ 400 6 _- All from United Kingdom. 
Clays, crude_________-_------- NA 1,152 104 United Kingdom 1,031; Belgium- 

Luxembourg 13. 
Diatomite and other infusorial earth _ — — 24 54 52 United Kingdom 2. 
Fertilizer materials: Manufactured: 

Ammonia _______~___------ NA 13 2 United Kingdom 10; Netherlands 1. 
Phosphatic ____________---- NA 123 63 Netherlands 50; United Kingdom 6. 
Unspecified and mixed _____~—_- NA 2,408 17 Netherlands 1,298; Dominican Re- 

public 547; West Germany 311. 

See footnotes at end of table.
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| Table 3.—Barbados: Imports of mineral commodities' —Continued | 

(Metric tons unless otherwise specified) 

7 Sources, 1986 

Commodity 1985 1986 . 

| | | - United Other (principal) 

| INDUSTRIAL MINERALS —Continued | | | | 

Gypsum and plaster ____--~------ 6,678 8,296 36 Jamaica 5,116; Dominican Republic 
3,000; United Kingdom 144. 

bine -~--------------------- NA 640. __ All from United Kingdom. 
ca: | 

Crude including splittings and waste — NA 9,386 4,544 Sweden 4,800; Norway 42. 

Worked including agglomerated split- 
tings ______-__---------- 1 2 2 

Phosphates, crude _____——-~-~--- 876 386 266 Belgium-Luxembourg 120. 

Pigments, mineral: Iron oxidesand 
ydroxides, processed_ __——-——-—- 20 24 7 West Germany 7; United Kingdom 5. 

Salt and brine____ value, thousands_ — $376 $327 $37 Canada $197; Jamaica $61. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _ ~~~ ~ 108 88 24 = Italy 62; United Kingdom 1. 

Worked ____.-_----~----~- NA 50 41 Canada 5; Italy 1. 

Gravel and crushed rock _—~----~~-~ NA 35,256 60 Canada 35,195; United Kingdom 1. 

Sand other than metal-bearing ~~~ — NA . 144 95 .NA. . 

Sulfur: Sulfuric acid ___ __-_-~---~+-- 197 71 34 Netherlands 32; West Germany 5. 

. Fale, steatite, soapstone, pyrophyllite —_— NA 236 210 © Norway 23; West Germany 2. 

er: 
Crude________------------ -- 69 62. United Kingdom 7. 

Slag and dross, not metal-bearing — — — _— 5,719 19 Venezuela 5,700. 

MINERAL FUELS AND RELATED | | | 
"MATERIALS | - | | 

Asphalt and bitumen, natural _ — ~~ -—- | _- 6 1 United Kingdom 5. . 

Carbon black __—-~------~------ 76 13 4 United Kingdom 6; Canada 3. 

Briquets of anthracite and bituminous oo 

coal Gas brguele 2222 — 110 NA 18 

Lignite includi riquets ____~~—~ -— 

All grades excluding briquets oo 
~ value, thousands. — $7 - $9 $8 Canada $1. 

Coke and semicoke_____-_—------ -- 5 _. All from Belgium-Luxembourg. : 

Peat including briquets and litter 
- value, thousands_- $30 $538 «-séO821 Denmark $15; Ireland $14; Canada 

Petroleum: . | 

Crude_____—_ _42-gallon barrels_ — _— 119 119 
Refinery products: 2 . 

Liquefied petroleum gas 
. do_ —— — 115,118 111,580 4,501 Trinidad and Tobago 75,017; Nether- 

lands Antilles 19,105; Venezuela 

Gasoline, motor __————do_— ~~ 6,248 5,032 __ Trinidad and Tobago 2,338; Vene- 
zuela 1,708; Guatemala 986. 

Mineral jelly and wax — —do_-— ~~ 559 1,055 252 ~—éBrazil 417; United Kingdom 181. 

Kerosene and jet fuel_ _ _do_ — _ 1,028,820 NA 

Distillate fuel oil _.__.—do___~- NA 278,176 _. Venezuela 221,584; Trinidad and To- 
bago 38,150. 

_ Lubricants __ ___--—-do___~ 84 119 105 United Kingdom 7. 

Residual fuel oil_ _ _ _ _ _do_ _ ~~ 1,758,014 1,473,845 -- Venezuela 1,075,750; Trinidad and 
Tobago 212,048; Andorra 125,241. 

er 

ee 

NA Not available. 
1Table prepared by H. D. Willis. 
2Less than 1/2 unit. 

CUBA® 

At yearend, the Government of Cuba reduction in import expenditures. Imports 

reported that, by September, total commodi- from centrally planned economy countries 

ty production had reached 72% of the year’s increased slightly. 

plan. The production of asbestos roof gut- In 1987, Cuba signed a new trade agree- 

ters, gray cement, gypsum, crushed stone, ment with The German Democratic Repub- 

hydrated lime, and concrete sewage pipes lic, its second largest trading partner. Re- 

exceeded the plan. The plan was met in the portedly, the new agreement represents an 

production of concrete blocks, clay bricks, 8% increase in trade from that of 1986. 

and asbestos cement roof tiles. Imports Under the agreement, Cuba was to export a 

decreased 7% and exports increased 9%. variety of commodities, including nickel, to 

The Government reported the policy of the German Democratic Republic. For the 

import reduction from market economy first time, the agreement contained items 

countries to be a success, resulting ina 50% such as trucks, hydraulic cylinders, sugar
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industry equipment, and spare parts. ty. The second line, previously scheduled for | 
During the year, Cuba also signed trade completion during the year, had to be post- 

and economic agreements with Cyprus and _poned. Oo a 
Peru, respectively, and held meetings with The Punta Gorda nickel refinery, inaugu- 
Brazil, after renewing diplomatic relations rated early in 1986, produced only 1,200 oo 
with Brazil in 1986. In April, Brazil’s Minis- _ tons of nickel that year, and production was | 

| try of Transportation announced that coop- reportedly still not up to standard by year- 
| eration agreements between Cuba and Bra- end 1987. Nickel extraction in the smelter is 

zil would be signed relating to the automo- by the ammonia process. The product out- a tive, maritime, rail, and air transportindus- put has been complicated by the ore’s high 
tries. Also in April, Yugoslavia signed a content of chrome, cobalt, and iron. Because 
trae Sgreement re Commis of technical problems with the Punta Gorda 

‘abor Union Vommission refinery, commissioning of Las Camariocas . 
was formed. The union will deal with mat- refinery has been delayed and was expected __ 
ters that relate to income, costs, and profits no sooner than 1995. Government nickel 

: of enterprises as a response to the Govern- production goals have been revised down to 
ments efforts to eliminate unprofitability 0,000 tons per year in 1990 and 100,000 
On Deceamee 7, the sixth plenum of the tons per year by 2000. 1 | | nm nds onatll pe “ A storage facility with a throughput of 
Cuban Communist Party Central Commit-  gimost 195,000 tons of ammonia per year © Eada aceite fery'0%8l was under construction in the Provins of . : Opi _ Camagiiey. It wi the first installation of 
and septaved, The 1988 eee Ped bade its kind in Cuba. The first stage consists of 

ct were bused. on a 2% to 3% increase mn {0 0nks 28 metas in height and 29 meter 
ST owth from that of 1987. The plan called vith technical assistance from Spain, each | or the currency in circulation to be limited will h ity of 10.000 tons of 
to 1987 levels. Reportedly, the 1988 plan "> 2aVe @ Capacity of 1U,UU0 tons of ammo- | was to pay special attention to mineral ™2- Plans call for two additional tanks to be 

prospecting, metallurgy of ferrous and non- built by the’ USSR. Repo rtedly, refriger- 
ferrous metals, and the oil industries, | ated ammonia will be delivered to Cuba by | among other sectors. 8,000-ton Soviet cargo ships. Approximately 
Cimex S.A., a Cuban-Panamanian pre- 45% of the ammonia will be utilized by the : cious metals company, obtained Govern. Revolucién de Octubre fertilizer complex in 

ment permission to buy gold and silver Nuevitas. The remainder will be used in 
, bullion, jewelry, and other items from Cu- ickel and rayon processing. The first tank 

ban citizens in return for Government- WS scheduled for completion in January 
approved bonds that could then be exchang- 1988 and the first ammonia shipment for ed for consumer goods in Havana. | March of the same year. A 19-kilometer 

Mining continued to be a small but impor- pipeline will link the storage facility to the 
tant sector of Cuba’s economy. Expansion fertilizer complex. | 
efforts continued in the nickel, marble, | The quarry of marble continued to be an 
steel, and oil industries. Cuba was to invest portant operation for Cuba in 1987. Mar- $500 million’ in the expansion of its princi- ble deposits are found south of Cuba in the 
pal steelworks, Empresa Metalargica José Isla de la Juventud (formerly known as Isla 
Marti in Havana during the year. When de Pinos). In the western region, marble 
completed, the expansion would increase deposits are in the Pinar del Rio Province 
raw steel capacity from 350,000 to 600,000 and in the central region the deposits are in 
tons per year. Initiated in 1981 with assist- the Provinces of Cienfuegos and Villa Clara. 
ance from the U.S.S.R., the expansion was__In the eastern region, marble is found in the 
scheduled for completion in 1988-89. Cuba subsoil in the Granma Province. Cuba. ex- 
exported steel bars, billets, ingots, and wire ports nine varieties of marble. 
rods to Asia, Latin America, and the Middle A new marble complex, under construc- 
East. tion since 1985 in Mariel, Havana Province, 

Cuba ranks fourth in world nickel re- reportedly, was completed in July 1987. The 
serves, after Canada, the U.S.S.R., and the complex, equipped with Italian-made equip- 
Republic of South Africa. In 1987, produc- ment was to receive marble from Cienfue- . 
tion of nickel-cobalt content of mine output gos, Isla de la Juventrd, Pinar del Rio, and 
increased slightly to 35,800 tons. During the Villa Clara to produce marble tiles and 
year, efforts were made to bring one of dimension stone used in building facades. 
three production lines at the Punta Gorda _ A large portion of the marble output was 
smelter to its full 10,000-ton design capaci- planned for export.
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Table 4.—Cuba: Apparent exports of mineral commodities’ 
(Metric tons unless otherwise specified) | 

Commodity . 1985 . 1986” ' Principal destinations, 1986 

Aluminum: | — i 
Ash and residue containing aluminum _~_ ~~ -~—- 578 364 Netherlands 362; Spain 2. 

Metal including alloys: . ; 

Scrap_____----------~----------- 4,760. 4,161 Netherlands 4,100; Spain 61. 

Unwrought ___.____-------------- NA 90 All to Netherlands. 

- Semimanufactures_———.------------- 17 2 Do. 

Chromium: Ore and concentrate ______-------- 241,607 _ 237,826 Czechoslovakia 26,000; Argen- 

. , tina 2,004; Canada 1,040. 

Copper: 
Ore and concentrate? ________----------- 3,118 2,621 NA. 
Matte and speiss including cement copper __---- — 32 NA NA. . 

_ Ash and residue containing copper_— —__—----~- 502 163 All to Netherlands. 

Metal including alloys: : 7 . 

Serap_________----------~------- | 7,675 6,451 ~° Netherlands 6,165; Spain 269; 

oe West Germany 1T. 

Unwrought _______--------------- NA 70 . All to Netherlands. 

Iron and steel: Metal: 
- §erap ___-__---------~--~------------ 116,829 111,035 Italy 60,206; Greece. 19,663; 

. etherlands 1,062. oe 

Pig iron, cast iron, related materials_._..-_----- — 24 NA a 

Ferronickel_ _____._.---~~---~--------- 39 NA -— 

Steel, primary forms ___.__------------- 22,514 8,080 All to Italy... 

Semimanufactures _____-_~--~---------- 295.870 115,281 _—siItaly 1,939. 

Fead: Metal including alloys, all forms ~_..-—---- 540 -- 146 ~~ All to Netherlands. 

ickel: - Lo 

Matte and speiss___ ___-__--------~----+--— 2,126 959 Ttaly 584; Japan 125; Yugoslavia 

- Oxides and hydroxides, Ni content? ® ________- 9,165 8,918 Czechoslovakia 3,207;USS.R. 
. 2,255; Italy 1,007. 

Sinter, Nicontent? * ____.____-----~----- 6,657 - 7,991 West Germany 2,099; East Ger- 
a me many 996; Sweden 912. 

Sulfide, Ni content? §_______-_-_-_-------- 17,594 18,008 AlltoU.SS.R. 

rie including alloys, all forms ____-—------ 2,082 801 _—— All to Czechoslovakia. . 

Ash and residue containing tin ______------- NA 21 All to Netherlands. 
Metal including alloys, scrap —__-—----~-~--- ~ 16 381°. «zDo. 

Titanium: Metal including alloys, all forms_——_--—— NA. : °° 5 West Germany 3; United King- 

: pS om 2. 

yanadium: Ash and residue containing vanadium - —_ 1 ‘NA 

inc: 
| 

- Ash and residue containing zinc ~__——-----—-- 800 674 All to Netherlands. 

0 Metal including alloys, scrap __~—_--~-------- 505 286 ' Do. 

ther: 
_ Ores and concentrates ___._--—----------- NA 8,105 Hungary 7,014; Austria 1,091. 

- Oxides and hydroxides ___—_——------------ 3 NA 

Ashes and residues ____—__--~---------- 34. 152. ~=— All to West Germany. 

Base metals including alloys, all forms ————---- NA 5 All to Netherlands. 

INDUSTRIAL MINERALS . | 

Abrasives, n.e.s.: Artificial, corundum _ — ———------- 25 NA 

Cement _________--_------------------ 260,358 268901 NA. . . 

Mica: Crude including splittings and waste _ —__ —--—-- NA — 503 All to United Kingdom. 

Stone, sand and gravel: 
Dimension stone: - ; 

Crude and partly worked _ __-——-------- 35 3,530 Hungary 3,181; Italy 341; Spain 

Worked _______------------------ NA 12 ~~ AlltoSpain. © 
Sand other than metal-bearing __——~-—-~----- 48 NA 

Sulfur: Sulfuric acid. ______-_-_---+--------- NA  __ 8,068 All to Netherlands. 

Other: Crude ________-------~------------ NA 18 Ali toSpain. 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum: 
Crude _______-—-~ thousand 42-gallon barrels__ 1,957 885 Spain 821; Italy 64. 

Refinery products: Gasoline, motor_ — — — — —do_ _ ~~ 1,605 — 974 United Kingdom 536; West Ger- 

Oo many 255; France 183. 
nnn ttt 

PPreliminary. NA Not available. . 
- IPable prepared by H. D. Willis. Owing to a lack of official trade data published by Cuba, this table should not be taken 

as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been compiled 

from United Nations information and data publishes by the trading partner countries. The United States reparted no 

trade in mineral commodities with Cuba in 1985 or 1986. . 

2Anuario Estadistico de Cuba, 1986. 
SIncludes contained cobalt.
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| Table 5.—Cuba: Apparent imports of mineral commodities: 
: (Metric tons unless otherwise specified) 

eee eer Ss re SS SS SSS SSS SSS SSS 

Commodity 1985 1986” ~- Principal sources, 1986 © 
a a 

METALS 

Aluminum: : 
Oxides and hydroxides __________________ 1,149 1,024 All from Japan. 
Metal including alloys: _ 

Unwrought _-_____-_~ ~~ ~~ __ 29 30 = All from United Kingdom. 
Semimanufactures_______.__________ 4,750 3,282 Hungary 2,017; Spain 1,178; 

. . United Kingdom 37. 
Cadmium: Metal including alloys, all forms _______ NA 2 All from Belgium-Luxembourg. 
Chromium: Oxides and hydroxides_____________ 59 115 = Japan 112; United Kingdom 3. 
Cobalt: Oxides and hydroxides _________~_value__ $5,000 $11,161 | All from Japan. . 

pper: 
Oxides and hydroxides ____.~~~§_§_~~_§_§ = _ NA 123 Belgium-Luxembourg 122; West 

Germanyl. 
Sulfate. _.-__---_._.-__- LiL. . NA 138 United Kingdom 118; Yugoslavia 

Metal including alloys, semimanufactures ____—_ 7,717 21,774 J apan 845; Spain 88; Argentina . 

Gold: Metal including alloys, unwrought and partly oe ae 
wrought ____________~_~— value, thousands__ $350 $472 Spain $357; West Germany $115. 

Tron and steel: a 
Tron ore and concentrate excluding roasted pyrite_ _ 479 590 . All from Netherlands. 

etal: | 
Scrap____-_____-- ~~~ Le 99,185 88,755 All from U.S.S.R. 
Pig iron, cast iron, related materials _._____— 120 115 West Germany 114; Spain 1. 
Ferroalloys: a 

Ferrochromium __—_~ __§_-_-__-.___~_ NA 5 All from France. 
'  Ferromanganese ________________ 1,399 1,348 Japan 1,313; Spain 35. 

Unspecified _..._-______________ NA 5 All from Spain. 
Steel, primary forms. _________._.____ 872 324 Spain 321; Austria 3. . 
Semimanufactures: - 

Bars, rods, angles, shapes, sections _____ 51,764 10,715 Poland Ee Spain 2,981; Hun- 
oe ary 1,587. 

Universals, plates, sheets? __________ 836,837 807,125 USSR. 639,919; Bulgaria 
51,152; Spain 20,649. 

Hoop and strip__._$____.__________ 1,462 617 Japan 326; West Germany 215; 

Rails and accessories. _._.______.__ NA > 199 All from France. 
Wire____-_____------~~~___-_-_ 11,3805 5,081 Argentina 1,842; Spain 1,479; - 

United Kingdom 765. 
Tubes, pipes, fittings? _.____.______ 99,907 97,281 U.S.S.R. 49,954; Bulgaria 15,179; 

. __ Japan 6,063. 
i Castings and forgings, rough? ________ 237,984 284,210 NA. 

Lead: . 

Oxides______.__ ~~~ ee 788 286 _— All from France. 
Metal including alloys: 

Unwrought _____-___ ~~~ ~________ 4,187 104 Belgium-Luxembourg 102; 
Netherlands 2. 

Semimanufactures__________._____-- 639 476 Belgium-Luxembourg 428; Japan 

Magnesium: Metal including alloys: 
Unwrought __ ~~~ ~~~ 21 NA 
Semimanufactures ____§___~___9_____ = 5 3 Spain 2; United Kingdom 1. 

Manganese: 
Ore and concentrate ___________________ 481 302 All from Netherlands. 
Oxides_ _~_-___ ~~ ~~ 280 200 All from Japan. 
Metal including alloys, all forms ____________ 16 2 All from Spain. 

Mercury________.._..___ — 76-pound flasks__ NA 116 Netherlands 87; United King- 
dom 29. 

Nickel: 
Oxides and hydroxides _____.____________ NA 33 All from Italy. 
Metal including alloys: 

Unwrought ___ ~~~ 2 2 All from Netherlands. 
Semimanufactures_ ~~. ___ 15 26 Japan 12; Canada 7; West Ger- 

many 6. 
Platinum-group metals: Metals including alloys, , 
unwrought and partly wrought_ value, thousands__— $37 $145 France ot West Germany $57; 

pain $16. 
Silver: Metal including alloys, unwrought and 

partly wrought ____§_________..___do____ $708 $290 West Germany $162; Spain $110; 
Japan $17. 

Tin: Metal including alloys: 
Unwrought______~__ ~~~ 351 21 Mainly from United Kingdom. 
Semimanufactures _________._____.____ 2 1 All from Spain. 

Titanium: 
Ore and concentrate ______._~___________ NA 123 Do. 
Oxides_____.~~_~_~____~ ~~~ ~~ 107 68 West Germany 67; United King- 

om 1. 
Metal including alloys, all forms ___.._______ NA 3 All from Japan. 

Tungsten: Metal including alloys, all forms 
value, thousands_ _ $18 $123 Do. 

See footnotes at end of table.
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Table 5.—Cuba: Apparent imports of mineral commodities! —Continued 
. (Metric tons unless otherwise specified) 

Commodity . , 1985 1986” Principal sources, 1986 

METALS —Continued . 

Zinc: 
Ore and concentrate _______-~-_-_--~--_- 38 NA 

_ Oxides____-__--~-----~~----~--~----- 450 372 Argentina 209; United Kingdom 

Blue powder wee eee 1 NA , 
Metal including alloys: 

Unwrought ____-_____-~_---~-~-~-~~-_-. | 1,884 - 117 All from Japan. 
Oth Semimanufactures_. ...-_...------~-- 109 331 Japan 293; Netherlands 38. 

er: 
' Ores and concentrates _._..-----------~- 3 30 West Germany 18; Spain 12. 
Oxides and hydroxides _________________~ 33 NA © 
Base metals including alloys, all forms _______~_ 4 NA . 

INDUSTRIAL MINERALS 

Abrasives, n.e.8.: . 
Natural: Corundum, emery, pumice, etc____..—_— 50 50 All from Italy. 
Artificial: Corundum ___~_-__-~--_.----- 76 126 ~All from West Germany. 
Dust and powder of precious and semiprecious 

stones _____.----_- .- value, thousands_ _ $11 NA 
Grinding and polishing wheels and stones __ ___ — 211 223 Austria 205; Spain 9; Yugoslavia 

Asbestos, crude _____-_---------________ 1,659 2,874 All from Canada. 
Boron materials: Oxides and acids _.-__....___- 2 151 All from Argentina. ; 
Cement ________-____~~ Le 49,082 14,081 US.S.R. 13,000: United Kingdom 

855; Japan 114. 
. Clays, crude: . 

ntonite__.§ ____.-_-_______~-____-__-_ 572 NA . 
- Chamotteearth _..._-______---_~---~---- 40 NA 

Kaolin. __-_-.--.-_____~_~-~-----_------ 2,793 120 United Kingdom 85; Belgium- 
Luxembourg 35. . 

Unspecified _ — _._--------~------------ 105 145 Spain 127; West Germany 18. 
Diatomite and other infusorial earth =<______ ~~~ 4 1 All from West Germany. | 
Feldspar, fluorspar, related materials ______.-- ~~ 80 NA 
Fertil izer materials: Manufactured: 
Ammonia __.____-----------~-~---~-+--- 239,407 236,000 NA. 
Nitrogenous _______________~-------- 2626,150 2607,000 USSR 576,000; West Germany 

Phosphatic (total) --------------------- 295,466 348,515‘ U.S.S.R. 312,000; Tunisia 36,515. 
which: 

_ Superphosphate, simple? ___.._____- 255,466 299,000 NA. 
Superphosphate, triple? ____._.______~ 40,000 37,000 NA. 
Unspecified .._____._.--------~- NA 12,515 NA. 

Potassic (total) _.______-.-------~----+- 414,874 385,000 USSR. 232,000; West Germany 

Of which: 7 
Potassium chloride? ____.._______--- 390,593 367,000 NA. 
Potassium sulfate? _..._._____.-___ 24,281 18,000 . NA. 

Unspecified and mixed _ _._______-.-----~- 534 NA 
Fluorspar — — —---~----~--------~------- 134 NA 
Graphite, natural _._____.._____--------- 512 162 Japan 160; Spain 2. 
Gypsum and plaster. ______._____~-------- 147 457 United Kingdom 357; West Ger- 

many 100. 
Iodine __ ..____.-____~~-_-~--~-----~--- NA 4 Netherlands 3; Spain 1. 
Lime ___.____.------~-~-----~~---~-~+---- NA 4 All from Japan. 
Magnesium compounds: . 
“Magnesite, crude eo NA 243 Austria 242; West Germany 1. 
Mit 204 bydroxides - -- ~~ -----------~- 52 NA . 

ca: 
Crude including splittings and waste _._____~~ 339 140 France 108; Spain 21; Argentina 

Worked including agglomerated splittings _ — —_ ~~ 1 6 Ji apan * Italy 1; United King- 
om 1. 

Phosphates, crude __ ____---__-------~---- 10,000 NA 
Phosphorus, elemental ____.______-~-------- NA 12 ~~—All from Japan. 
Pigments, mineral: 

Natural, crude ________-_-_-_--_--------- NA 1 ~All from West Germany. 
Iron oxides and hydroxides, processed _ —_ __ —--~~ 569 283 Spain 184; Japan 99. 

Precious and semiprecious stones other than diamond: 
Natural ________________.— ~~~ value__ $400 NA 
Synthetic ____.____-------~~---~do___~_ $25,000 $57,908 Japan $27,908; Switzerland 

$23,000; Austria $7,000. - 
Salt and brine ________-_---__----------- 66 124 West Germany 114; United 

Kingdom 10. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured ________--__----- 6,858 5,010 France 5,001; West Germany 9. 
Sulfate, manufactured _._______~-~-----~- 1,084 NA 

See footnotes at end of table.
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Table 5.—Cuba: Apparent imports of mineral commodities? —Continued 

(Metric tons unless otherwise specified) 

Commodity 1985 1986” Principal sources, 1986 

_ INDUSTRIAL MINERALS —Continued | OO Se 

Stone, sand and gravel: _ | OC 
Dimension stone: 

Crude and partly worked __._§________—-— 2 151 Spain 150; Italy 1. Bo 
- Worked ___~-~------~~- ~__ NA 12 Italy 6; Spain 6. . 
Gravel and crushed rock _______.._..---~- NA 185 AllfromFrance. 

. Quartz and quartzite ________________--- AT 8  Allfrom WestGermany. — 
Sand other than metal-bearing _________ ---- 2 103 Yugoslavia 102; West Germany 

Sulfur: | | . . re 
Elemental, all forms _____~§___._______--- 2157,061 2124,585 Canada 61,616. 
Sulfuric acid ___ ~~~. -___------- 37 14. ~— All from United Kingdom. 7 

Talc, steatite, soapstone, pyrophyllite _______.___ «BT NA -. 
Other: Crude_____~____-~___---~_--~------~ | . 453 281 Spain 280; West Germany 1. 

MINERAL FUELS AND RELATED MATERIALS . - 

Asphalt and bitumen, natural. ___._____.___--~- a: 8 All from Spain. 
Carbon black __________-__-_--_----------+- 4,980 196. West Germany 139; United 

. a Kingdom 52; Japan 5. - 
Coal: , 

Anthracite ______§________._-+-----_- 289.718 283,113 Japan 200. 
All other grades including briquets ____---__~_ 1,300 NA 
Coke and semicoke __-__________--------- 263,849. 262,263 Japan 27. co 
Peat including briquets and litter _._._____--_--- | 144 283 West Germany 282; Canada 1. - 
Petroleum: —_ 

Crude ___.__-_~-~-~ thousand 42-gallon barrels_ — 258,736 NA . - 
Refinery products: . : 

Liquefied petroleum gas _ —42-gallon barrels__ NA - 12 All from West Germany. 
Gasoline, motor. ___..___._~____do___. 3,267,154 215,009 Canada 214,481; United King- 
; - . dom 366; West Germany 162. 
Mineral jelly and wax ___.______do___~— 162 - 4,305 Japan 3,738; Netherlands 409; - 

United Kingdom 142. 
. Kerosene and jet fuel ___________do____ 85 113,871 Spain 67,255; Netherlands . . 

46,500; Yugoslaviall6. = 
Distillate fuel oil _.._______._._do____ 225,519,302 84,9389 Canada 84,581; Yugoslavia 336; 

West Germany 15. 
Lubricants. ____-__-__-___---~-do__~_~_ 2758,758 2597,100 Italy 57,680; Netherlands 57,197; 

Spain 38,801. . 
Nonlubricating oils _.____....___do___ — 28 79 Allfrom Japan. . 
Residual fuel oi _-......_____--do____ 28,738,251 199,707 All from Spain. 

' Bitumen and other residues _____——do____ 127_— NA 
Bituminous mixtures ___________do____ 1,369 © 431 United Kingdom 261; Spain 158; 

. a Yugoslavia 6. | oo 
Petroleum coke____ ~________~-do___~_ 110 127 Allfrom West Germany. — 

PPreliminary. NA Not available. | 
1Table prepared by H. D. Willis. Owing to a lack of official trade data published by Cuba, this table should not be taken 

as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been compiled 
from United Nations information and data published by the trading partner countries. The United States reported no 
trade in mineral commodities with Cuba in 1985 or 1986. - 

2Anuario Estadistico de Cuba, 1986. - 

Another marble complex was under con-_ during the first half of 1988. | 
struction in San Francisco, Granma Prov- To ensure adequate fuel supply to the 
ince. Designed to be Cuba’s largest, it was country, Cuba was planning to construct, 
scheduled for completion in the 1986-90 with Soviet assistance, a 200-kilometer pipe- 
plan period. At full capacity, the new plant line from the new oil terminal in Matanzas, 
would exceed the combined capacity of the east of Havana, to the new oil refinery in 
Mariel and Nueva Gerona plants. About Cienfuegos. The project includes building a 
90% of the plant’s production was to be’ school to train workers who will operate 
exported, mostly to hard-currency markets. and maintain the pipeline. The schedule 
The Granma area has been producing mar-_ calls for construction of branch pipelines 
ble since the 1950’s. and fuel storage warehouses to be built by 

Testing was begun at the Combine Two 1990. The 1987 plans included the comple- 
complex of the new oil refinery in Santiago. tion of 66 kilometers of pipeline to carry 
The test included the processing of crude to fuel oil to the thermoelectric plants in 
produce naphtha, diesel oil, kerosene, fuel Matanzas and Santa Cruz del Norte and 

oil, oil tar, and other products. The Combine Cuban crude oil from Varadero to the Port 
Two complex was scheduled for completion of Cardenas.
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| DOMINICAN REPUBLICS 

The Dominican Republic has known min- Gold production in 1987 from the Pueblo 
eral deposits of bauxite, coal, copper, gold, Viejo Mine, operated by Rosario Dominica- 
gypsum, iron ore, limestone, marble, nickel, na S.A., was 246,400 troy ounces. This 

and silver. Titanium sands have been found output from the oxide ore zone was expected 
in various places on the sea coasts. Cobalt, to decrease further in 1988 and to cease ~ 

molybdenum, and other minerals have been _ because of total depletion in 1990. The other 
| found in small quantities. Mining activity two ore zones, transition and sulfide, re- 

in the Dominican Republic continued to be portedly contain 400,000 and 10,000,000 
| centered around gold and nickel. ounces of gold, respectively. In 1987, the _ 

To encour foreign Gunvestment vs te mine’s board of directors approved funds to 
mining Industry, the wovernment or the develop the transition ore zone but Govern- 
Dominican Republic enacted Decree No. 13- ment approval had not been granted at 
87 in January 1987, replacing all previous yearend. Canyon Resources Inc., a U.S. 
decrees that had set aside national mineral (Company, found commercially exploitable 

reserves areas that contain base metals, gold deposits near the Pueblo Viejo Mine. 
gold, silver, and others. Previously, the Mitsubishi Corp. was interested in for- 
national reserves could be explored by pri- ming a joint venture with Rosario Domini- 
vate companies but developed only by the gana to develop the Loma de la Nandina 

Bo eerie had produced a eaative gold prospect. Mitsubishi previously had 

impact on the industry by almost paralyz- — Daeninfena Republe e xploration in the 

{ng mineral exploration by rivals compe, “According to the 1987 report of Falcon Des. Ane | anes ‘a . a bridge Dominicana, production of nickel in 
the territory to exploration y private do-  ferronickel reached a record-high level of 
mestic companies and foreign companies by 39591. The company reported net earnin 

: opening up most O ae nations ei be of $13.4 million’ after suffering a net loss of 

governed by the 1971 Mining Law No. 146, $22 million in 1986 and attributed the 
. ’ 7 ..” improved earnings to high production rates 

which provides for prospecting, exploration, di d nickel pri 
development, and exploitation of mineral TT "Neveval HICK” Prices. . 
deposits in the Dominican Republic. The n November, the Government issued de- 
new decree maintains only four national ‘Tee No. 57 8-87 establishing export duties 

reserves: Sabaneta, 55,700 hectares; Pueblo 0” SUsar and minerals, including ferronick- 
Viejo Extension, 46,000 hectares; Neita, © to be imposed when the official foreign 
25,200 hectares; and La Cuaba, 2,100 exchange rate exceeds RD$4.00 to US$1.00. 

hectares. Reportedly, because of the new At yearend, according to Falconbridge Do- 

mining policies, companies from Australia, ™inicana’s annual report, the application of 
Canada, Japan, and the United States indi- this rule represented a duty of 20% of the 

cated interest, primarily exploring for pre. Value of ferronickel shipped during this 
cious metals. _ year. Falconbridge Dominicana argued that 

Relative to 1986, the economy of the its Supplementary Agreement of 1969 with 
Dominican Republic grew at a rate of 8% in the Government could not be unilaterally 
1987. Construction led the growth with a amended by Presidential decree and made 
46% increase, followed by mining with 16%. no payment of duties, suspending ship- 
Growth in the value of mineral output was mentsin December. 
attributed to increases in prices ratherthan The Direccién General de Minas reopened 
increased production. Economic growth was the Cabo Rojo Mine during the year. Ideal 
accompanied by a sharp increase in im- Dominicana S.A. managed this bauxite 

ports. According to the Central Bank, infla- mine for the Government, which produced 

tion increased by 25%, leading to a peso 211,000 tons and exported 285,700 tons in- 

depreciation of 88%. As a consequence, the cluding bauxite from the Aluminum Co. of 
Government imposed strict exchange con- America (Alcoa) stockpile. Production was 
trol in June, which was then removed in _ sold to Alcoa, the mine operator from 1959 

November. to 1983.



1038 MINERALS YEARBOOK, 1987 

Table 6.—Dominican Republic: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 

eee eee TT renee eer ree ee errr eer eee 

Sources, 1985 

Commodity 1984 1985 “tae 
. Rnited Other (principal) 

err Ps i A SSS 

oo METALS 

Aluminum: . 
Oxides and hydroxides _________ 99 65° 10 ~~‘ Brazil 37; West Germany 18. 

. Metal including alloys: 
Scrap ___-___----~~---- 41 -- 
Unwrought______________ 1,350 1,010 969 Canada 41. 
Semimanufactures ________~— 1,834 2,484 543 Spain 814; West Germany 516. 

Arsenic: Oxides and acids. __._____~ 18 _- 
. Chromium: Oxides and hydroxides __ — — 2 3 -- Allfrom WestGermany. _ 

Cobalt: Oxides and hydroxides. _ _ __ — _ 1 1. _. All from United Kingdom. . 
Copper: Metal including alloys: . 

Unwrought ______________-_ 50 2 2 
Semimanufactures_______.~___ 1,253 1,293 943 Canada 147; Chile 117. — 

Iron and steel: | 
Iron ore and concentrate: 

Excluding roasted pyrite_ __ — —— _- 34 34 
Pyrite, roasted. _..______-~- _- 2 2 

Metal: 
Scrap _.____~--_------- 50,372 _ 20,071 18,497 Netherlands Antilles 1,028; Haiti 545. 
Pig iron, cast iron, related mate- 
rials___$_/$_-_-___._--_~--~~- 56 100 -— Japan 98; Brazil 2. 

a Ferroalloys: 
os Ferromanganese__———~_~ 85 321 71 Brazil 250. 

Unspecified_______--~-- 841 748 — Brazil 691; Canada 53; Japan 4. : 
Steel, primary forms ___— ~~~ — 49,574 11,632 , 52 . Venezuela 9,895; Republic of Korea 

f 1,015; Spain 349. 
Semimanufactures: - . 

Bars, rods, angles, shapes, ce 
sections_____.____--— 13,239 15,776 515 Republic of South Africa 4,355; Brazil 

1,844; West Germany 1,820. 
, Universals, plates, sheets __ 43,061 37,708 5,518 Japan 7,691; West Germany 5,530. 

Hoop and strip ______-~~-~- 367 | 301 119 Netherlands 57; West Germany 47. 
Rails and accessories _—_ ~~ 131 871 169 United Kingdom 580; Suriname 121. 
Wire ~_______~-_~-~-- 607 2,676 69 West Germany 1,848; Belgium- 

Luxembourg 326; Japan 190. 
Tubes, pipes, fittings _—__~— 1,942 2,182 985 Japan 407; Republic of Korea 317. 

Lead Castings and forgings, rough 159 238 98 Spain 44; Belgium-Luxembourg 30. 
ad: 

- Ore andconcentrate____—__---_~~ 1 ae . 
Oxides ___~_-_____.------~-- 652 793 8 Mexico 784. 
Metal including alloys: 

Scrap ___.___---------- _- 1 1 
Unwrought_______----+--- 57 35 35 
Semimanufactures ____~__ ~~ 1 2 1 West Germany 1. 

Magnesium: Metal including alloys, 
unwrought __________~-_---~- -- 21 _— All from France. 

Manganese: 
Ore and concentrate _______---~- 537 453 84 Mexico 209; Belgium-Luxembourg 

Oxides ________.-__-~------ 24 91 7 Belgium-Luxembourg 70; West Ger- 
many 12. 

Mercury ______—~— 76-pound flasks_ — _— 4 (?) Mainly from West Germany. 
Molybdenum: Metal including alloys, all 

forms .______-_ value, thousands_ _ — $3 $3 
Nickel: 

Matte and speiss _______-—---~~-~ _— 1 1 
Metal including alloys, semimanu- 

factures __________----_~-- 1 3 1 Unspecified 2. 
Rare-earth metals including alloys, all 

forms ____________~_~__-_~-~-~ 474 2,608 1,960 Brazil 330; France 162. 
Silver: . 

Metal including alloys, unwrought 
and partly wrought 

value, thousands_ _ $75 $30 $30 
Tin: 

Oxides _______~__---~----~--+- 10 _- 
Metal including alloys: 

Scrap ________------~--+- 39 _- 
Unwrought________---~-~~ 25 19 14 Unspecified 5. 
Semimanufactures __—__---~~ 17 53 41 West Germany 10. 

Titanium: Oxides________--_-~--- 980 902 785 | West Germany 97; France 10. 

See footnotes at end of table.
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| Table 6.—Dominican Republic: Imports of mineral commodities‘ —Continued a 
(Metric tons unless otherwise specified) 

EES EEE eeS<—50o5oc_ 

Sources, 1985 
Commodity 1984 1985 : 

a Bnited Other (principal) 

METALS —Continued . 

Tungsten: Metal including alloys, all a 
forms _~_______-~~__~_--~~-__ (?) 65 5 . 

Zinc: . . 
Oxides ____--_--__~_~-_-___ 154 124 47 West Germany 46; Netherlands 24. 
Blue powder — — own 51 89 24 Mexico 65. 
Metal including alloys: . . 

Scrap _____~-__--__-___ _- 50 -~— All from Canada. 
Unwrought. 9-22-2222 1,047 1,434 304 Mexico 658; Canada 433. 

Oth Semimanufactures _________ 98 136 18 Spain 96; Canada 22. 
er: 

_ Ores and concentrates__________ 9 97 38  Mexico'59. 
Oxides and hydroxides _________ 110 59 48 West Germany 6; Belgium-Luxem- 

urg 5. 
Ashes and residues______~§______ 2 14 14~. "e . . 
Base metals including alloys, all forms. 16 18 4 Belgium-Luxembourg 8; West Ger- 

oe . many 4. 
INDUSTRIAL MINERALS — - 

Abrasives, n.e.s.: . . 
Natural: Corundum, emery, pumice, " . 

ete _.- LLL - 203 188 150 West Germany 13; Brazil 9. 
Artificial: Corundum ____.__.__ -_- 23 -— _ All from Brazil. 
Grinding and polishing wheels and . 

stones ___ ~~ ~~ 104 114 27 Brazil 35; Spain 23. 
Asbestos, crude. $$. ___ 462 641 20 Canada 621. 
Barite and witherite 7 _— 

value, thousands_ _ _- $24 $10 West Germany $14. . 
Boron materials: - 7 

Crude natural borates____~__.___ 15 53 53 a 
Oxides and acids _____________ 23 93 67 West Germany 25; Spain 1. 

Cement. ~~~ __ 7,999 11,031 65 Spain 8,405; Mexico 1,721; Republic of 
. Korea 800. oO 

Chalk____~ 22 LL 238 . 80 30 
Clays, crude______...-__._____ 2,099 2,798 2,158 United Kingdom 590; West Germany 

Diatomite and other infusorial earth___ 587. 648 . 570 Mexico 78. . 
Feldspar, fluorspar, related materials _ _ 1,946. 2,190 1,690 Canada 500. 
Fertilizer materials: __ 

Crude, nes ~~ = 41 3 3 
Manufactured: . 

Ammonia_____~~ ~~~ __ 74 149 129 West Germany 14; Netherlands 5. 
Nitrogenous ____________ _ 44,143 65,962 58,864 Trinidad rand Tobago 6,778; West Ger- 

man . : 
Phosphatic ~~. ~~~. ____ 17,000 8,921 8,921 y 
Potassic__._§_..__________ 18,517 11,534 11,256 Jamaica 227; West Germany 47. 
Unspecified and mixed___— ____ 31,779 25,217 24,692 Israel 500; West Germany 19. . 

Graphite, natural ______________ 227 106 106 
Gypsum and plaster _____~§__§______ 73 93 17 Spain 57; West Germany 18. 
Magnesite, crude — — ————~————-~—_— 143 6 —_ Italy 4; West Germany 2. 

ica: 
Crude including splittings and waste _ _- 21 21 
Worked including agglomerated split- 

tings _________~_________ 14 26 7 Japan 6. 
Nitrates, crude ____-__~__~________ _— 3 3. 
Phosphates, crude ____§__________ -- 52 52 
Pigments, mineral: 

Natural, crude _______.______ 159 181 8 Belgium-Luxembourg 135; West Ger- 
many 17; Hong Kong 11. 

Iron oxides and hydroxides, processed 47 88 6 West Germany 68; United Kingdom 

Potassium salts, crude____________ 1 _— 
Pyrite, unroasted_ —...§_-_.-______ -- 217 _— All from Mexico. 
Salt and brine. __~____.~.~________ 85 144 126 West Germany 7; Spain 1. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured________ 1,264 1,483 23 West Germany 700; Belgium-Lux- 
embourg 362; France 286. 

Sulfate, manufactured _________ 26,731 9,606 4,433 Colombia 1,639; Jamaica 1,205. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked 

value, thousands_ _ _— $1 $1 
Worked _________~_______ -- 4 3 Italy 1. 

Gravel and crushed rock ________ 40 ) (?) 
Quartz and quartzite___________ 25 101 98 NA. 
Sand other than metal-bearing ____ 193 798 792 Canada 6. 

See footnotes at end of table.
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Table 6.—Dominican Republic: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 

a aT — _ — TT aioe . 

: Sources, 1985 

oo Commodity . 1984 1985 : Bnited Other (principal) 
eee ee eee eee rere eee ener eee en rere ere ere 

: INDUSTRIAL MINERALS —Continued i a ee 

Sulfur: oo : a 
Elemental: . 

Crude including native and 
byproduct eee ee 17 1,309 1,808 WestGermany6. | ol 

Colloidal, precipitated, sublimed — 541 67 67 . 7 . 
Dioxide____.— value, thousands..__ a $1 $1 . . . 
Sulfuric acid_ _...-_.-... ~~ 197 97 97 So 

pale, steatite, soapstone, pyrophyllite __ 1,284 858 738. Italy 75; Spain 32. aoe , 
er: oo ve 
Crude___.____-~-----___-_ 14 17 7 + #«\UnitedKingdom10. . _.. 
Slag and dross, not metal-bearing — _ — _- 2 2 . 

Asphalt and bitumen, natural _ _ __—_~ 1,621 _- 
Carbon: . OO BO 

Carbon black _..___-_------- 126 94 19 West Germany 51; Belgium-Luxem- 
, uU . : ; , a 

Gascarbon ~~. ~~~ 143 38,050 - § 20 Venezuela 24,000; Colombia 14,080. 
. Coal: All grades excluding briquets . Po 

value, thousands_ _ $893 $5,601 - $42 Colombia $5,085; India $466. _ . 
Coke and semicoke_ —.__..___~---- 21,378 198 _. ° All from Colombia. 
Petroleum: So CO oo, 

Crude_ thousand 42-gallon barrels__ 12,565 12,051 1 . Venezuela 8,676; Mexico 3,352; . 
Netherlands Antilles 21. 

Refinery products: 
Liquefied petroleum gas’ oe | a - 

do_ —_— 596 398 45 Venezuela 353. _ oo 
Gasoline, motor _ — ~~ ——do_ ~~~ 49 75 3 Venezuela 67; Netherlands Antilles 

Mineral jelly and wax __do____ - 26 271 5 Japan 15; West Germany 6. 
Kerosene and jet fuel_ _ _do__ ~~ 8 10 5 Venezuela 3; Netherlands Antilles 2. . 
Distillate fuel oil _____do__~_- 681 135 _.  Allfrom Venezuela. —_. ae 

_ Lubricants ______.--do___- 102 118 42 Netherlands Antilles 35; Venezuela 

Nonlubricating oils__ __do__ — - 3 2 2 _ - | 
Residual fuel oil. ___.—do___~— 3,174 2,610 _. Venezuela 2,605; Panama 5. 

. Bitumen and other residues a, - 7 

do_ _ —— 80 56 8 Panama 29; Netherlands Antilles 15; 

Bituminous mixtures_ — —do_ ——_ 3 40 2 Panama 38. - 
. Petroleum coke ____——do___~_ 32 69 69 

ere SE SS SSS A 

NA Not available. . 

1Table prepared by H. D. Willis. Export data were not available at time of publication. 

: 2Less than 1/2 unit. . | | 

GUADELOUPE AND MARTINIQUE | Oe 

The latest trade data available for Guade-__ the following tables. 
loupe and Martinique are included in .
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_ -».. Table 7.—Guadeloupe: Exports of mineral commodities! | 
(Metric tons unless otherwise specified) 

a 

_ Commodity 19851986 __Prrincipal destinations, 1986 

Aluminum: Metal including alloys: , , oo 

Scrap —_.------------------------- 124 85 All to France. - 

Semimanufactures _—_----------~---~---- 17 29. = Martinique 28; France 1. 

Copper: Metal including alloys: 
rap ~_.-..~-------~----------~----- -- 297 France 263; Belgium: 

; Luxembourg 23; West Ger- 
. many 11. 

Semimanufactures ___.__.-__---~------ ‘1 1 Mainly to St. Lucia. 

Iron and steel: Metal: ; 

Scrap _.__----------------~-------- 184 6 All to Brazil. 

Semimanufactures: . ; 
Bars, rods, angles, shapes, sections _ __—-__~— 129 68 Martinique 33; French Guiana 

Universals, plates, sheets_________----- 20 15 Martinique 8; Barbados 5; St. 

” ucia 2. 

Wire _.._.___.---~--— value, thousands_ _ $2 -= - 
Tubes, pipes, fittings. _.__..____------- 29 7 French Guiana 5; Barbados 1; 

: _. Martinique 1. 

Castings and forgings, rough_____.~---~- _- 5 All to Martinique. 

Lead: Metal including ove, unwrought ______-__ 19 -- 
Nickel: Metal including alloys, scrap. —-— ~~ --- 16 _- 

Silver: Metal including alloys, unwrought and partly 
wrought _.___.__._ ~~ value, thousands__ $1 _- ; 

Zinc: Oxides ___-_----~---------------- -- 5 — All to Martinique. ' 

INDUSTRIAL MINERALS | 

Abrasives, n.e.s.: Natural: Corundum, emery, pumice, . 

etc___________..—_---~ value, thousands__ $4 __ oe a DO 

Cement _________----.~---~--+-~--+------- 13,632 11,586. French Guiana 6,198; Dominica 
; 4,861; Barbados 230. | 

Fertilizer materials: Manufactured: | oo 

Ammonia __—_-__—------------------ 69 51 ~All to Martinique. 

Unspecified and mixed _ ____—------------ — 1,120 ~St. Lucia 850; Grenada 250; 
French Guiana 20. 

Salt and brine _-_---__------------------ 1 (7) All to French Guiana. 

Stone, sand and gravel: _ me a 

Gravel and crushed rock __—-._----------- 1,551 267 _— All to Netherlands Antilles. 

Sand other than metal-bearing __.---------- 792 _- 

Other: Crude ____---------------------- 4 _~- . 

MINERAL FUELS AND RELATED MATERIALS . | 

Coal: Lignite including briquets_ _. ~~ ------~--- 14 _- . 

Petroleum refinery products: 
Liquefied petroleum gas — _ — — _42-gallon barrels_ _ 35 35 Mainly to St. Lucia. 

Gasoline, motor __..___.___~--_---~--do__~- 9 1,785 France 1,768; Dominica 9; St. 
ucia 8. 

Kerosene and jet fuel ______-____----do__~- 28,977 109 All to France. 

Distillate fuel oil. _.______--------do_-_- _- 2,499 Do. . . ; 

Lubricants ___________--_-_--~---do___~_ 77 63 Martinique 28; French Guiana 

Bitumen and other residues _ _ __ _ _ ___-do___-~ -- 12 Allto Martinique. | 

rer PS 

3 “Table prepared by H. D. Willis. Guadeloupe did not report any exports of mineral commodities to the United States 

*Less than 1/2 unit. 

Table 8.—Guadeloupe: Imports of mineral commodities’ 

(Metric tons unless otherwise specified) 

nS 
Sources, 1986 

Commodit 1985 1986 “lmueq 4... 
y United Other (principal) 

eee en 

ee 

METALS | 

Aluminum: 
Oxides and hydroxides 

value, thousands_ _ $3 $3 _. All from France. 

Metal including alloys, semimanu- 
factures _______---------- 482 480 87 France 365; Italy 17. 

Chromium: Oxides and hydroxides _ — — — 1 4 _. All from France. 

Copper: Metal including alloys: 
Unwrought __—-_------------ = 1 -- Do. . 

Semimanufactures_ __ -_------- 148 165 3 France 159; Finland 1. 

See footnotes at end of table. .
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Table 8.—Guadeloupe: Imports of mineral: commodities: —Continued 
. (Metric tons unless otherwise specified) 

nnn nn nnn ee NN aS SS SS ht ish ASST TURES 

Sources, 1986 

Commodity 1985 1986 . — 
. Buited Other (principal) _ 

-_— a RS RS care rsa ics 

METALS —Continued oo 

Iron and steel: Metal: - 
Pig iron, cast iron, related mate- 
rials ~~ Le 1 21 -- All from France. 

Ferroalloys _.__-.-~-.______ _- 1 -- Do. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions __- 13,720 | 16,111 _— Belgium-Luxembourg 8,060; France 
ee 4,504; West Germany 2,207. 

Universals, plates, sheets ____ _ 7,118 11,5738 LL France 5,602; Martinique 5,319; 
; Belgium-Luxembourg 652. 

‘Hoop and strip____________ 7 7 -— France 5; Belgium-Luxembourg 2. 
Rails and accessories _____ = __ 7 = 
Wire. ____ = ---_____._- 1,389 993 -- France 842; Belgium-Luxembourg 

oo _— 150; Italy 1. 
Tubes, pipes, fittings ________ 13,178 9,450 (?) France 8,740; Spain 611; Belgium- 

_ - Luxembourg 61. 

Lead: Castings and forgings, rough __ _ 153 146. -- All from France. oS - . 

Oxides _..- 5 7§ 5 5 Le 1 — 
Metal including alloys, semimanu- . . 

factures _. 2 “16 18 -- Do. 
Mercury — _.—.— value, thousands_ — $1 $2 — Do. | 
Nickel: Metal including alloys, semi- 

manufactures ~~~. ~______ 1 2 ~~ Mainly from France. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought, 
platinum _~_-— value, thousands_ _ $5 $3 __ Allfrom France. 

Silver: sid . ' . 
Waste and sweepings®_ _ kilograms__ — 
‘Metal including alloys, unwrought 

and partly wrought . 
value, thousands__ _— $1 ~- 

Tin: Metal including alloys, semimanu- 
factures__.-§ ~~ -§ 2 5 Le 1 1 -- Do. 

Titanium: Oxides. _____~_~_______ 19 10 _- Do. 
. Zinc: . 

Oxides ____ ~~~ -- 1 —- Do. 
Metal including alloys, semimanu- ~ 

factures __-_ ~~ ____ 1 1 _- Do. 
Other: Ashes and residues ___ _ _____ 166 110 — Do. . 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: - 
Natural: Corundum, emery, pumice, 

etc __._____ value, thousands_ _ $11 $3 -- Do. 
Grinding and polishing wheels and 

stones ____ _-____ 12 18 -- France 11; Switzerland 6; Italy 1. 
Asbestos, crude_______~_________ 154 1382 _- All from France. , 
Barite and witherite___._.________ 14 10 — Do. 
Boron materials: Crude natural borates _ —_ 2 -- Do. 
Cement_____. ~~ 5 5 ee 149,817 137,828 _- France 63,058; Venezuela 43,800; 

Spain 30,750. 
Chalk_______~_~_~_-- 580 557 _— All from France. 
Clays, crude___ ~~~ ~~ 81 109 _— United Kingdom 60; France 49. 
Diamond: Gem, not set or strung 

value, thousands_ _ $1 _- 
Diatomite and other infusorial earth _ _ _ 36 45 — All from France. 
Fertilizer materials: 
Crude, nes ~~~ 5 145 4 _- Do. 
Manufactured: 

Ammonia_____.~_________ 92 95 ~~ France 93; Italy 2. . 
Nitrogenous ______§_______ 2,353 2,600 390 Netherlands 1,921; France 239. 
Phosphatic______._______ 210 99 -— All from France. 
Potassic. ________.______ 120 370 350 Martinique 20. 
Unspecified and mixed_ ______ 19,375 18,819 31 Martinique 10,544; Netherlands 

5,430; Belgium-Luxembourg 2,308. 
Gypsum and plaster _____________ 9,967 10,690 ~~ _ Morocco 10,500; France 190. 
Lime ____~__________ 549 621 -- France 561; Martinique 60. 

Magnesium compounds: Magnesite, crude 126 126 _- All from Netherlands. 
ca: 
Crude including splittings and waste _ 19 15 _- All from France. 
Worked including agglomerated split- 

tings _____._~____________ _- 6 _- Do. 
Pigments, mineral: Iron oxides and 

hydroxides, processed___________ 15 20 -- France 15; West Germany 5. 

See footnotes at end of table.
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Table 8.—Guadeloupe: Imports of mineral commodities: —Continued _ ee 
| (Metric tons unless otherwise specified) | | - 

Te Sources, 1986 =~” 
Commodit: , 1985 1986 : _ 
mes ) United Other (principal) 

INDUSTRIAL MINERALS —Continued _ | : - | 

Precious and semiprecious stones other 
than diamond, natural — 7 . 

value, thousands_ _ $3 $19 _- All from France. 
Salt and brine. ___.._._.~_--~-- 2,451 2,294 _- France 1,184; Netherlands 508; West 

Germany 279. 
Sodium compounds, n.e.s.: ; 

Carbonate, manufactured_ _ __——_~— 1 21 -- All from France. 
Sulfate, manufactured _____-.__ 50 49 _- France 39; Netherlands 10. 

Stone, sand and gravel: . 
Dimension stone: 

Crude and partly worked ——~_ ~~ 1 _- 
Worked. _____.---_--- 135 119 _— __ Italy 61; France 45; Spain 13. : 

Dolomite, chiefly refractory-grade —_ 499 460 _- All from France. 
Gravel and crushed rock ~~~ ~- 930 709 _— Barbados 520; France 189. — 
Quartz and quartzite So 

value, thousands_ _ _- - $1 -- All from France. 
Sand other than metal-bearing -— — — — 296 1,591 | _- Suriname 700; Barbados 599; France 

Sulfur: | | | | 
Elemental, crude including native and 

: byproduct ____..---------- 1 1 _— All from France. Se 
Sulfuric acid_ __.§..-__ ~~~ 135 157 _— France 155; West Germany 2. ns 

oneal steatite, soapstone, pyrophyllite 46 102 -- All from France. . . 
er: | . - 

Crude_________--_-------- 131 145 _. France 129; West Germany 16. 
Slag and dross, not metal-bearing _ — — 47 124 — All from France. 

MINERAL FUELS AND RELATED . 
| MATERIALS .- 
Asphalt and bitumen, natural _ — __— ~~ 1 -— | 
Carbon black __.-___-----~---- 9 10 _- Do. 
Coke and semicoke_ value, thousands_ _ $2 - a 
Peat including briquets and litter _ . — —_— NA 31 _— West Germany 20; France 11. 
Petroleum: BS 

Crude____.. value, thousands__ -- $1 -.  AllfromFrance. -. 
Refinery products: . 

Liquefied petroleum gas . 
42-gallon barrels_ _ 141,949 164,001 15,985 WN etherlands Antilles 57,594; Martini- 

que 41,795. 
. Gasoline, motor _ __— — —do__ ~~ 808,087 464,559 _. Netherlands Antilles 239,326; Marti- _ 

. nique 164,526; Trinidad and Tobago 

Mineral jelly and wax —_do__ ~~ 401 1,183 -- France 1,086; Belgium-Luxembourg 

Kerosene and jet fuel_ _ _do_ — __ 575,244 334,699 — Netherlands Antilles 207,553; Marti- 
nique 46,237; Venezuela 40,835. 

Distillate fuel oi] ____—do.__~— . 528,474 258,690 _- Martinique 198,399; Netherlands An- 
. tilles 20,765; Trinidad and Tobago 

Lubricants ________—do____ 36,708 34,790 105 France 27,160; Belgium-Luxembourg 
3,780; Jamaica 2,268. 

Residual fuel oil. _ _ _ _ _do____ 404,295 595,351 .. - Martinique 575,391; France 19,953. 
Bitumen and other residues | 

do. __— 43,838 39,614 -— Trinidad and Tobago 18,701; Vene-. 
zuela 12,690; Netherlands Antilles 

Bituminous mixtures_ — — do_ — — — 479 200 -- Mainly from France. 
a ne 

NA Not available. W 
Table prepared by H. D. Willis. 

2Less than 1/2 unit. 
$May include other precious metals.
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| _ Table 9.—Martinique: Exports of mineral commodities’ | | 

(Metric tons unless otherwise specified) 

co Destinations, 1986 
Commodity — 1985 1986 . os a 

_ 7 Guied Other (principal) 

Aluminun: Metal including alloys: - 
Scrap_____~---~------_-__ 42 44 30 ~=—s- France 14. a 
Semimanufactures____...._-___ 2 1 -~— . All to Guadeloupe. 

Copper: Metal including alloys: a 
rap___-_-~~---~ =~ + 447 404 -— All toFrance. 

Semimanufactures_—___ = ee 3 -- St. Vincent and Grenadines 2; France 

Iron and steel: Metal: Semimanufactures: , 
Bars, rods, angles, shapes, sections _ _ 429 576 -.. . Guadeloupe 421; Netherlands Antil- 

. ~ les 180; Franch Guiana 25... _ 
Universals, plates, sheets________ 1,103 1,242 -— Guadeloupe 1,000; Trinidad and To- 

7 . bago 145; French Guiana 25. 
Hoop and strip —._-___..___- 1 ae . 
Wire __-___-___ Le 5 __ a 
Tubes, pipes, fittings... .._._.____ 12 15 -— Netherlands Antilles 12; France 2; 

. Guadeloupe 1. . 
Lead: Metal including alloys, scrap _ — — — 17 _- _ 

INDUSTRIAL MINERALS _ | - 7 | . 
Cement. ~~ ~~ 19,383 | 19,557 _- French Guiana 18,951; Guadeloupe 

580; Netherlands Antilles 14: - 
Chalk. ___ ~~ ~_~_~_-~_~- 80 _- 
Clays, crude_________...----- 11 oe oO 
Fertilizer materials: . . 

Crude,n.es ~.~_-_-____~____---- _- 5 _— All to St. Lucia. 
Manufactured: . 

. .  Nitrogenous _-~__________- 6,413 2,502 | -~ &. Lucia : 1,374; Guadeloupe 796; Guy- 
ana 200. 

- Potassic__ ~~ ..-____-__ 391 800 __ Trinidad and Tobago 478; Guade- 
. loupe 320; St Lucia 2. . 

. Unspecified and mixed... _ — — — — — 31,715 15,845 -.. Guadeloupe 8,811; St. Lucia 5,980; — 
French Guiana 604. 

Lime ________~___~~~__~_______ 58 444 _- French Guiana 384; Guadeloupe 60. 
Magnesium compounds: Magnesite, crude 1 _— . mo 
Stone, sand and gravel: 

Dimension stone: oo 
Crude and partly worked _____ 10 — 

. Worked ___.___~~~-----~- 3 —- 
Dolomite, chiefly refractory-grade _— 16 aL 
Gravel and crushed rock 

value, thousands_ _ -- $2 _. All to France. . 
5 Band other than metal-bearing ___~— -- 146 -- Mainly toSt. Lucia. 
ulfur: 
Elemental, crude including native and 

byproduct __.___/-_____-_--~-=- 1 1 _. ._ All to French Guiana. 
Sulfuric acid_ __ ...._______-~- _- 1 _~—  AlltoSt.Lucia. . 

Other: Slag and dross, not metal-bearing_ 5 _- 

MINERAL FUELS AND RELATED 
MATERALS 

Petroleum refinery products 
Liquefied petroleum gas . 

42-gallon barrels__ 38,350 31,668 _. Mainly to Guadeloupe. 
Gasoline, motor. _______—do____ 151,368 180,923 __ All to Guadeloupe. 
Kerosene and jet fuel ____—do___ _ 70,393 51,290 — Do. 
Distillate fuel oi] __.__..__-do____ 179,174 334,462 -- Do. 
Lubricants. _______...-do____ 21 77 _— Guadeloupe 70; French Guiana 7. 
Residual fuel oi] _____._.—do___~_ 165,727 590,502 _— All to Guadeloupe. 
Bitumen and other residues —do____ 6 __ 

1Table prepared by H. D. Willis.
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Table 10.—Martinique: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 

Sources, 1986 

‘Commodit - 1985 1986. ~ : as 
y a United Other (principal) 

METALS 

Aluminum: 
Oxides and hydroxides os 

value, thousands_ — $2 $1 _- All from France. 
Metal including alloys, semimanu- . 

factures _._.___-~—~-__--__~_ 193 459 231 ~=*France 220; Italy 2. 
Chromium: Oxides and hydroxides — ~~ — . 1 _— 
Cobalt: Oxides and hydroxides 
_ value, thousands_ — $1 $1 _- All from France. a 

Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 

Copper: Metal including alloys: ~~ 7 0 Po. | pper: Metal inclu oys: 
Gnwrought ~-----~~~~..d0_~ ~~ $2 _— 
Semimanufactures_—_——..._..- 108 135 3 France 127; Austria 5. . 

Iron and steel: Metal: . | 
Scrap... — value, thousands_ _ _- $1 _— All from France. 
Pig iron, cast iron, related materials _ -- 3 _— Do. — 
Steel, primary forms ; 

. _ value, thousands_ — $1 _— , 
Semimanufactures: | 

Bars, rods, angles, shapes, sections 16,938 16,947 4 Trinidad and Tobago 6,181; Belgium- 
Luxembourg 5,0 7; France 3,834. . 

Universals, plates, sheets — — — ~~ 7,898 7,304 _— France 6,959; Belgium-Luxembourg | 
278; West Germany 34. — 

| Hoop and strip. ______.--~-~- 5 3 _. _ All from France. 
- Rails and accessories __.—__~- 4 ~  ] _— Do. : - 
Wire__________-~__-~-_~- 256 188 (2) ‘France 131; Belgium-Luxembourg 57. 
Tubes, pipes, fittings _ _____ ~~ 4,882 3,463 2 ~~‘ France 2,397; Spain 767; Italy 268. 

Lead: Castings and forgings, rough — — — 262 199 _-. France 182; Belgium-Luxembourg 17. 

Oxides __. ~_-.-_-=-.-----~--- 5 _- 
Metal including alloys, semimanu- . 
.factures _______.--------- 3 «8B _.  AllfromFrance. 

Nickel: Metal including alloys: 
Unwrought __. value, thousands_ _ $2 $1 _. All from West Germany. — 
Semimanufactures___——._-__-~—- 1 1 _. All from France. 

' Silver: Metal including alloys, unwrought 
and partly wrought . : 

value, thousands. — $1 __ 
Tin: Metal including alloys: 

Unwrought ________-_------- $5 oe 
Semimanufactures_—_——--_-—-- 1 1 _-— All from France. 

Titanium: Oxides. ._____.------- 191 244 _. | United Kingdom 166; France 78. 
c: 
Oxides ______-__.-----~--+- 18 17 _. All from France. 
Metal including alloys: 

Unwrought__ ——_...__----- 1 _— 
Semimanufactures ..__——~—~~- 2 7 -- Do. 

Other: 
Ashes and residues_ — — — —--~_~~—-- 169 285 -- Do. 
Base metals including alloys, all forms 

value, thousands_ _ $1 — 

INDUSTRIAL MINERALS . - 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, | 

ete _--__-_------------ 5 8 -- Do. 
Artificial: Corundum —_—~-_~~-~- 2 1 -- Do. 
Grinding and polishing wheels and 

stones ________.—-_-----~- 34 27 (2) ‘France 20; Italy 6. 
Asbestos, crude . _______-------- 61 107 _- All from Italy. 
Barite and witherite________-.--- 2 — 
Boron materials: 

Crude natural borates_ ——.——_-~-~- 161 20 _. Turkey 16; France 4. 
Oxides and acids 

value, thousands_ — _- $1 _- All from France. 
Cement_________.---~---~---- 129,518 134,545 _— France 66,575; Venezuela 52,970; 

Spain 15,000. 
Chalk. _-§_§_____--_~-_--~-+----- 573 672 _. All from France. 
Clays, crude ___.__.~-_~---~----- 15 392 -— France 379; United Kingdom 13. 
Diamond: Gem, not set or strung 

value, thousands_ _ $13 $2 _. All from France. 
Diatomite and other infusorial earth _ _ — 9 17 — Do. 

See footnotes at end of table.
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Table 10.—Martinique: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

. Sources, 1986 . 

. Commodity 1985 1986 : 
United Other (principal) 

INDUSTRIAL MINERALS —Continued —«>_i. . 

Fertilizer materials: . 
Crude, n.es ~~~ --~-~~______ 109 281 Lt All from France. 
Manufactured: . 

Ammonia_——-_~_________ 82 72 —. Guadeloupe 60; France 12. 
Nitrogenous ____._______ = ‘19,551 12,718 3,600 Netherlands 5,758; East Germany 

497. 
Phosphatic __.-__.____--- 72 118 -— France 108; Belgium-Luxembourg 10. 
Potassic. __..___.______- 19,854 - 20,033 9,372 East Germany 10,090; Belgium- 

. . | Luxembourg 496. 
Unspecified and mixed_______ 20,807 31,790 708 Norway 21,328; Belgium-Luxembourg 

6,006; France 2 866. 
Graphite, natural ______._..__~~_ _- 1 _— All from France. 
Gypsum and plaster ____________- 8,257 9,749 _— Morocco 9,500; France 236; Spain 18. 
Lime ________-~-~~_-~---__-~-- . 205 . 201 _-- All from France. . a 
Magnesium compounds: Magnesite, crude . 899 342 _-~— All from Greece. 
Mica: Worked including agglomerated 

splittings ______._._____---_-- 6 _- 
Nitrates, crude __________-__--~ -- 7 _— All from France. 
Pigments, mineral: Iron oxides and so 

. ydroxides, processed._-_-.------~ 10° 23 _~- France 18; West Germany 5. 
Precious and semiprecious stones other . 

than diamond: 
Natural ____~— value, thousands_ — $16 - $16 _. All from France. . . 
Synthetic __.________--do____ _ $3 _- Do. 

Salt and brine. _.__.-____------~- 2,373 2,582 _. West Germany 1,408; France 727; 
' United Kingdom 317. —— 

Sodium compounds, n.e.s.: . 
Carbonate, manufactured___———-~- 34 13 _. Ali from France. 
Sulfate, manufactured _..-_-__~_ . 203 305 -- Do. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked —_—__ 2 17 _— Do. 
Worked ________---___~-- 172 204 _. _ Italy 122; France 64; Portugal 12. 

Dolomite, chiefly refractory-grade _— 1,260 680 -- All from France. 
Gravel and crushed rock ______--~ © 4 5 _- Do. 
Quartz and quartzite — — ——------ 1 8 _— Do. 
Sand other than metal-bearing — ~~~ . 388 29 __ Do. 

Sulfur: . 
Elemental: 

Crude including native and by- — 
product________-__-~--~~- 14 3 -- Do. 

Colloidal, precipitated, sublimed _ 13 5 _- All from United Kingdom. 
Sulffuric acid __ __._____..----~ 219 251 _- France 199; West Germany 21; 

Netherlands 21. 
one steatite, soapstone, pyrophyllite __ 31 46 _- All from France. . 

er: 
Crude_______.~-____-------- 368 146 -- France 100; Belgium-Luxembourg 46. 
Slag and dross, not metal-bearing _ _ — 378 120 _. All from France. 

MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural _ ____ ~~ 6 60 ~- Mainly from France. 
Carbon black ________-__------+- — 1 _- All from France. 
Coal: Briquets of anthracite and bitu- 

minous coal_ _.___.__/.__-_-----~-- 5 _— 
Coke and semicoke._______-_---~- _— 1 _- Do. 
Peat including briquets and litter _ __ — — 18 37 _- Mainly from West Germany. 
Petroleum: 

Crude_ thousand 42-gallon barrels_ — 1,817 3,005 -- United Kingdom 2,371; United Arab 
Emirates 634. 

Refinery products: 
Liquefied petroleum gas 

42-gallon barrels_ _ 12,690 31,912 _- Venezuela 14,604; United Kingdom 
7,076; Trinidad and Tobago 6,531. 

Gasoline, motor _____-do____ . 55,403 38,514 _- N etherlands Antilles 24,684; France 

Mineral jelly and wax —_do__—_ 3,069 2,337 _. All from France. 
Kerosene and jet fuel_ __do____ 79,135 47,903 _. Netherlands Antilles 28,621; Trini- 

dad and Tobago 19,282. 
Distillate fuel oil ____-do___~ 25,274 3,760 _— All from Trinidad and Tobago. 
Lubricants _________do____ 1,437,268 342,034 336 Venezuela 313,054; France 20,748; 

Belgium-Luxembourg 5,082. 
Bitumen and other residues 

do____ 40,135 37,693 _. Trinidad and Tobago 15,077; Nether- 
lands Antilles 11,223; Venezuela 
10,490. 

Bituminous mixtures_ —_—do_ _ _ _ 964 255 24  ~=France 224; Italy 6. 

1Table prepared by H. D. Willis. 
2Less than 1/2 unit.
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HAITE° | 

The three-member provisional Govern- The Governments of Haiti and the Do- | 
ment Conseil National de Gouvernement minican Republic were carrying out geologi- 
(CNG), established in February 1986, was in cal investigations throughout the island of 
place throughout 1987. The CNG announc- Hispaniola and formed working groups to 

: ed its intention to have full democratic plan new geological maps for the island. 
elections, and full civil liberties were insti- The areas of investigation in Haiti were the 
tuted. A new Constitution was ratified in Massif de la Selle, Massif du Trou d’Eau, 
March 1987. However, because of demon- Plateau Central, and Massif du Nord. The 
strations, political unrest, civil disorders, areas of investigation in the Dominican 

and violence, elections scheduled for No- Republic were Sierra del Bahoruco, Sierra 
vember had to be postponed. de Neyba, Valle de San Juan, and the 

Haiti, with a variety of mineral resources, Cordillera Central. | 
including bauxite, copper, gold, iron ore, Haiti was studying the possibility of in- 
silver, sulfur, and tin, continued to be creasing the development of its marble 
underexplored and underdeveloped. During industry, mainly for export to the United 
the current decade, the northern part of the States and Europe. Haiti has 22 open pit 
country has been explored by international quarries. Further development of marble in 
geologists, mining companies, and organiza- Haiti appeared promising and could bring 
tions. Reportedly, the Bureau des Mines et much needed foreign exchange to the coun- 
de I’Energie was negotiating with two US. _ try. 

~ companies, AMAX Inc. and Coca Mines Inc. The Direction Promotion des Investissem- 
as well as with a domestic company, Gedsa ents (Prominex), the joint private-public 
S.A., for the exploitation of the gold-silver sector entity funded by the U.S. Agency for 
deposit in the Grand Bois area, 200 miles International Development, continued to 
north of Port-au-Prince. The ore body covers search for partners to develop the sea salt 
10 hectares and is in excess of 20 meters refinery at the mouth of Artibonite River. 
thick. Preliminary ore reserves were esti- Production from the project would be for 
mated at 3.7 million tons with 2.6 grams of local consumption. The $200,000" project 
gold per ton and 13 grams of silver per ton. would refine salt through carbonization, 

In the Milot area, a gold-bearing ore was filtration, and crystallization. 

found in Morne Bossa. In 1987, 2 million The United States continued to be Haiti’s | 
tons of ore averaging 2.25 grams of gold per main trading partner. Haiti’s goods also 
ton was identified. La Géominérale d’Haiti reached Belgium, Canada, France, the Fed- 

_ §.A. continued to study joint-venture pro- eral Republic of Germany, Italy, and the 

posals from foreign companies for gold ex- Netherlands. Haiti’s imports were mainly 
ploration and exploitation in the recently from the United States, followed by Canada 
studied areas with potential. and Japan. | 

JAMAICA? 

Imports in 1987 increased significantly. announced early in the year that it would 
The increase was attributed to strong eco- provide a $51.5 million loan to Jamaica to 
nomic growth caused by expanding con- compensate for weak earnings for alumina 

struction, manufacturing, and tourism in- and bauxite exports during the fiscal year 

dustries. The economy grew at about 5% ending in September 1986. The loan from 

relative to that of 1986. Exports also in- the IMF’s Compensatory Financing Facili- 

creased but at a lower rate than that of ty, to be paid back in 3 years, was part of 
imports. The inflation rate was less than the $159 million loan package of economic 
that of 1986 and the unemployment rate aid to Jamaica. 
was estimated at 21%, the lowest in recent Production of bauxite increased in 1987 

years. As of June, the national external and Jamaica maintained its position as the 

debt was $3.64 billion.* During the year, third largest producer in the world after 

the Government of Jamaica was able to Australia and Guinea. Both alumina pro- 

reschedule payment of over $500 million of ducers in Jamaica, the Aluminium Co. of 

the total. Canada Ltd. (Alcan) and the Government- 

The International Monetary Fund IMF) owned Clarendon Alumina Production Ltd.,
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_ which was leasing the Alcoa refinery at sole exporter of crude bauxite, obtained a 
Nain, increased production in 1987. contract during the year to supply 1 million 

_ Alcan and Jamaica were unable to re- tons to Reynolds Metals Co. of the United 
solve the longstanding dispute over produc- States. This stimulated an increase in baux- 
tion levels of their jointly owned alumina ite production. However, the contract ended 
refineries in Kirkvine and Ewarton; there- in December with no indication that it 
fore, they agreed to have a British court would be extended or renewed. — | 

| settle the dispute through arbitration. The § Jamaica, through Kaiser Jamaica, contin- 
hearings began in November. One of the. ued to supply 1 million tons of bauxite per 
issues to be resolved was the Government’s year to the U.S.S.R. under a 7-year contract 
right to force Alcan, the majority partner, due to expire in 1990. However, reports 
to increase its production to full capacity. indicated that the Government was inter- 
Under the joint-venture company, Jamal- ested in renegotiating the contract terms, 
can, the Government only has a 7% stake in including increasing exports to the Soviet 

: Alcan’s mining and refining operations in. Union to 1.5 million tons. | 
Jamaica. Another issue to be resolved by At yearend 1987, the Government can- 
arbitration was whether Alcan had to sell celed the 40-year bauxite mining lease of 
its excess output to the Government at its Alumina Partners of Jamaica (Alpart) sign- _ 
production cost. | a ed in 1980. Alpart is owned by Kaiser 

Since 1986, the Government had been Jamaica and Reynolds Metals (50% each). 
, trying to negotiate with Alcan to increase Alpart’s 1.2-million-ton-per-year alumina 

its production of the two plants’ combined plant was closed in August 1985 and re | 
1.1-million-ton production capacity, offering mained closed throughout 1986 and 1987. | 
to purchase any excess alumina produced at Under the Mining Act, the Minister of — 
Government-determined prices (based on Mining and Energy is given the authority to 
cost of production). Jamaica would then cancel a plant’s lease if that plant is inac- 
resell the alumina to its own markets devel- __ tive for a period of 6 months. 
oped worldwide. Alcan claimed that its Jamaica and Mexico were considering the 
refusal to enter into the agreement derived _ feasibility of a joint venture to construct an 
from its view that increased production aluminum facility based on Jamaican baux- 
would result in increases in production ite. A study group representing both coun- 
costs, that Jamaica’s subsequent resale tries was formed. The study’s scope was to 
would increase Alcan’s competition and de- consider involvement of private companies 
press alumina prices, and that the company from both countries and the terms of their 
had to reserve the right to fix the price at participation in the joint venture. Later in 

| which to sell the excess alumina to Jamaica. the year, the Government of Jamaica 
In December, the British court decided on announced that the project could be based | 

the case. The court determined that the on shared equity by both Governments and 
Government of Jamaica had no right under the private companies. The announcement 
the 1978 joint-venture contractual agree- indicated that bauxite would be mined and : 
ment to require Alcan to increase its pro- converted to alumina in Jamaica and later 
duction to full capacity or to sell its excess sent to Mexico for smelting into aluminum 
production to the Government at produc- to take advantage of Mexico’s abundant 
tion costs. low-cost energy. 

Alcoa, after leasing the Clarendon refin- This was the second multinational alumi- 
ery to the Government of Jamaica in 1985, num related proposal. The first proposal 

| exercised its right in 1987 to resume oper- involved a joint venture among Jamaica, 
ations by reactivating the joint-venture Mexico, and Venezuela to build a 600,000- 
company Jamalco. Alcoa announced that it ton alumina refinery in Jamaica. The refin- 
would resume full operational and commer- ery was to be fueled with Mexican and 
cial activities by February 1988. Alcoa, un- Venezuelan oil, and the alumina was to be 

der the joint-venture agreement, owns 94% smelted into aluminum either in Mexico or 
equity and the Government of Jamaica Venezuela. In mid-1970, the plan was can- 
owns the remainder through Jamaica Baux- _ celed. 
ite Mining Ltd. Since March 1987, the In December 1987, the Governments of 

Government had been negotiating with Al- China and Jamaica signed a technical as- 
coa to purchase the plant, but in September sistance agreement by which the two coun- 
Alcoa decided not to sell. tries would share expertise in the mining of 

Kaiser Jamaica Bauxite Co., the island’s bauxite and the production of alumina.
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According to reports, Chinese technicians Caribbean. Cement Co., and 10% of the 

would be trained at the Jamaica Bauxite company was sold to Scandinavian Cement 

Institute’s pilot alumina plant while Ja- Co. (SCANCEM). Under the sales agree- 

maican officials, using Chinese technology, ment SCANCEM, a joint venture between 

would attempt to recover rare chemicals the Norwegian Cement Co. and the Euroc 

from bauxite waste. | | Group from Sweden, was also to provide 

The Government, in conformance with its technical assistance and exports for Carib- 

_ policy of reducing the state’s involvement in bean Cement. During the year, Caribbean 

the economy, continued its divestment pro- Cement was being expanded to double its 

| gram after privatizing the National Com- production capacity to 800,000 tons per 

mercial Bank in December 1986. In June year, and its power supply was being con- 

1987, it sold its majority ownership of the verted from oil to coal. | | 

Table 11.—Jamaica: Exports and reexports of mineral commodities’ | , 

| | (Metric tons unless otherwise specified) Oo | 

a Destinations, 1986 . __—i. 

SC .  Commodit 1985 1986 . 

cee ere SSS LS 

Aluminum: — . : . So - 

Ore and concentrate. 
. a 

a thousand _ tons_ — 2,325 2,940 2,119 US.S.R. 821. 

Oxides and hydroxides __~—do__ ~~ 1,620 1,580 169 Canada 642; Netherlands 308; United 
- Kingdom 225. Se 

Metal including alloys: 7. 

Scrap __.-------------- © 526 360 309 Netherlands 29; United Kingdom 18. 

_ Unwrought___----------- 14 a= oO 

- - Semimanufactures __——-—--- B54 234 6 Trinidad and Tobago 188; Dominica 

. 13; Belize 11. . 

. Copper: Metal including alloys: | Ct 

rap____—___--_-----~----- 354 269 187 | West Germany 65; East Germany 59. 

Semimanufactures_ — _ — — — — value_ _— $36 - $276 __ All to Antigua and Barbuda. 

Iron and steel: Metal: . - : 

Scrap_._..--------------- . 1,544 291 165 Canada 126. 

Pig iron, cast iron, related materials — _— 25 _. All to Turks and Caicos Islands. 

- Semimanufactures: oe oS . oT _ 

Bars, rods, angles, shapes, sections 20 89 (?) Cayman Islands 86; Turks and Caicos 

Universals, plates, sheets ___—- - 1,250 3,094 280 Trinidad and Tobago 2,349; St. Lucia 

Wire___________------- 13 __ | 
Tubes, pipes, fittings _ _ _ _ _ -—- 155 3 -._. All Ito St. Vincent and the Grena- 

| . es. . 
Silver: Metal including alloys, unwrought 

. 

and partly wrought _ — — — ~~~ value__ -- $256 $256 

Tin: Metal including alloys: 
Scrap__..-_-_--_------------ 608 406 406 

Semimanufactures_ —__-_--—-—--- 22 __ . 

Titanium: Oxides_ —_.----------- _- 11 _. Trinidad and Tobago 10; Haiti 1. 

Zinc: Metal including alloys: 
Scrap _—_-----------=------ 16 —_ . 

Semimanufactures_ __ — — kilograms. — . -_- 210 _. NA. . 

Other: 
Oxides and hydroxides —_—-~—do_ ~~~ _- 300 _- All to Trinidad and Tobago. 

Ashes and residues_ — — — - ~~ ---- -_- 73 73 

Base metals including alloys, all forms -- 79 68 West Germany 11. 

INDUSTRIAL MINERALS 
. . 

Abrasives, n.e.s.: Grinding and polishing 
wheels and stones _ _ — — — kilograms_ — _- 15 _- All to Cayman Islands. 

Cement________------------- 3,021 4,248 41 Haiti 1,783; Turks and Caicos Islands 
~ 1,353; Barbados 1,071. 

Chalk. _._§_-_.___----------+---- 1 5 _- All to St. Lucia. 

Fertilizer materials: 
Crude, nes ~~ -------------- 38 __ 

Manufactured: 
Ammonia_ _—— ——~—~----~--- 2° 1 __ NA. 

Unspecified and mixed_ ~~ — ~~ - -- 38 __ _ All to Cayman Islands. 

Gyspum and plaster ~ eee 160,548 100,143 29,722 Trinidad and Tobago 20,276; Panama 

Lime _______-_------------- 89 36 18 Barbados 18. 
Salt and brine. ___— ---_-_-_------- 1,925 1,669 94 Trinidad and Tobago 693; Barbados 

841; St. Lucia 158. 

Sodium compounds, n.e.s.: Carbonate, 
manufactured ____—-~- kilograms. — 113 _- 

See footnotes at end of table.
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Table 11.—Jamaica: Exports and reexports of mineral commodities! —Continued | | 
a (Metric tons unless otherwise specified) oo 

: . ; ° 

' Destinations, 1986 
Commodity . VOB BO re 

y Gaited Other (principal) 

| INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel: 
Dimension stone, crude and partly 
worked _-___-_-_.~_~_____ 5 10 ~_ All to St. Lucia. 

Gravel and crushed rock ________ 33 _- 
- Limestone other than dimension ___ 18 151,912 151,822 NA. 
Sand other than metal-bearing ____ 10 a 

Sulfuric acid. ~~... _____ 38 159 38 Trinidad and Tobago 83; Haiti 38. Talc, steatite, soapstone, pyrophyllite 
value__ $705 -- 

Other: Crude _..-~--__________ a 36 —- . AlltoCayman Islands. — 
MINERAL FUELS AND RELATED 

Asphalt and bitumen, natural_______ 15 ~- 
Petroleum refinery products: : 

Liquefied petroleum gas | 
- 42-gallon barrels_ _ 1,052 562 _~. NA. 

- Gasoline __.~-..._.___do____ 52,488 28,996 — Bahamas ] 14,316; Netherlands Antil- 
es 10,076. SO 

Mineral jelly and wax _ _ _ __do____ 8 636 633 Belize2. 
Kerosene and jet fuel _____do____ 78,384 2,887 25 Netherlands Antilles 1,906; Bahamas 

Distillate fuel oil _.._____do____ 126,897 64,710 9,535 Bahamas s 34,607 ; Netherlands Antil- 
. . es 13,630. - 

Lubricants... __......._do____ 92,715 106,115 1,253 Guyana 24,616; El Salvador 16,382; | 
Guatemala 14,152. 

Residual fuel oil _..__.__do____ 245,919 466,289 459,540 Haiti 5,447. 
Bitumen and other residues _do__ __ 376 __ 

—_—_— 
Se AS rs hte eesnsnensnnnesmnpageepe: 

NA Not available. | 
1Table prepared by H. D. Willis. 
Less than 1/2 unit. . 

| Table 12.—Jamaica: Imports of mineral commodities! | 
(Metric tons unless otherwise specified) - 

er pepe 

Sources, 1986 
Commodit; 1985 1986 Tnited 

y United Other (principal) 
—_—_—— eee 

METALS 
_ Aluminum: 

Ore and concentrate _ _ _ _ _ _ value__ $468 __ . 
Oxides and hydroxides _________ 10 1 1 
Metal including alloys: . 

Unwrought_ ___.~_______ 860 1,294 175 Canada 955; United Kingdom 100. 
Semimanufactures _________ 1,377 893 298 Canada 223; United Kingdom 185. 

Chromium: Ore and concentrate _____ _— 18 18 
Copper: 

ulfate_ ~~ 2 Le 6 1 (7) Mainly from Netherlands. 
Metal including alloys: 

Unwrought_ $2 __ 1 1 (7) Mainly from Canada. 
Gola Semimanufactures _________ 618 | 615 217 United Kingdom 295; Australia 52. 

Waste and sweepings _____value__ $678 $184 _. All from Canada. 
Metal including alloys, unwrought 

and partly wrought _troy ounces_ _ 1,029 1,672 418 Canada 740; United Kingdom 514. 
Iron and steel: 

Iron ore and concentrate including 
roasted pyrite _.___________ 19 14 14 

Metal: 
Scrap ____________value__ $894 $28,371 _— All from New Zealand. 
Pig iron, cast iron, related 

materials ~_____________ 283 3 3 
Ferroalloys: 

Ferrosilicon_ _..__.____ 24 23 23 
Unspecified ___ _ — — value_ _ _- $1,130 $1,130 

Steel, primary forms _ _ ______ 5,666 3,519 182 Trinidad and Tobago 3,037; United 
| Kingdom 190. 

See footnotes at end of table. .
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Table 12.—Jamaica: Imports of mineral commodities: —Continued - 
(Metric tons unless otherwise specified) 

er 

: Sources, 1986 

Commodity 1985 1986 : 
ve . . | Qnited Other (principal) 

METALS —Continued ot: 

Iron and steel —Continued 
Metal —Continued | 

Semimanufactures: - 
Bars, rods, angles, shapes, - 
sections__§_-__9____ 10,645 14,942 663 Trinidad and Tobago 10,727; Taiwan 

1,700; United Kingdom 830. 
Universals, plates, sheets __ 13,643 17,744 871 Japan 4,847; United Kingdom 4,406; - 

. enezuela 3,614. - 
Hoop and strip... ________ 286 . 504 66 Japan 427; Belgium-Luxembourg 6. 
Rails and accessories ___ _ _ 331 14 _- All from Barbados. 
Wire _______________ 72.771 2,636 493 . United Kingdom 468; Belgium- 

. . Luxembourg 41]. 
. . Tubes, pipes, fittings _____ 3,021 3,608 2,145 West Germany 761; United Kingdom 

Castings and forgings, rough 30 21 17 Canada 4, . 
Lead Unspecified__..._____-_ 2 27 20 United Kingdom 5; Canada 2. 

Oxides ______~~____-~_____- 251 207 178 United Kingdom 18; Netherlands 6. 
Metal including alloys: _— - 

Scrap _____-----1 LL 2 20 _— Aj from Trinidad and Tobago. 
-Unwrought_ - ~~~ _____- 6 286 108 Trinidad and Tobago 178. © 
Semimanufactures ___._____ 26 62 51 United Kingdom 9; Switzerland 2. 

Magnesium: Metal including alloys: 
nwrought __._._____~—value__ $36 __ 

Semimanufactures_._____do____ $1,315 $1,408 $1,408 . 
Manganese: Ore and concentrate —— — ~~ 193 53 _~- United Kingdom 19; Belgium- 

Luxembourg 17; West Germany 17. 
Molybdenum: Metal including alloys: 

- Unwrought ______~_~ kilograms__ | 443 10 10 - . 
Semimanufactures_ __§_§________ (?) 17 _. All from Taiwan. 

Nickel: Metal including alloys, semi- oe 
manufactures ~~~ ______ 2 38 °=©=S CO) West Germany 2; Canada 1. 

Platinum-group metals: Metals including . 
alloys, unwrought and partly wrought . 

Sil value_ _ $10,296 $1,380 $1,202 United Kingdom $178. 

Waste and sweepings __.——do____ ~~ $172 $3,240 = __ All from France. . 
Metal including alloys, unwrought _ 

and partly wrought —_ troy ounces_ — 32,215 31,508 5,819 United Kingdom 9,806; Canada 7,941; 
West Germany 7,941. . 

Tin: Metal including alloys: 
Scrap____________—~—-~value__ -— $2,400 $2,400 
Unwrought ______.__._--_-- _- 1 1 
Semimanufactures____..~_____ 8,228 3,885 . (7) | Netherlands 3,231; United Kingdom 

Titanium: Oxides_____...___-~- 605 682 455 United Kingdom 209; Canada 18. 
Tungsten: 

Ore and concentrate _ _ _ — _ — value_ — $517 —— 
Metal including alloys, semimanu- 

factures ______—~— — kilograms_ _ 117 70 70 
Uranium and thorium: Metal 
Z including alloys, all forms _— —do__ __— 578 1,302 1,302 
inc: 
Ore and concentrate _________~_. -- 2 -- All from Canada. 
Oxides _.--_-_________-._-- 95 151 77 Netherlands 53; United Kingdom 21. 

Blue powder — — — og 16 1 --— All from Trinidad and Tobago. 
Metal including alloys: , 

Unwrought.._ $$ __.____- 548 629 429 ~—‘ France 100; Canada 98. 
Oth Semimanufactures _________ 15 2 1 United Kingdom 1. 

er: 
Ores and concentrates... —— 3 3 _— - All from United Kingdom. 
Oxides and hydroxides ________-_ 122 229 86 Japan 66; United Kingdom 59. 
Ashes and residues_ _ _ _ — _ — value_ _ _- $13 _-- All from United Kingdom. 
Base metals including alloys, all forms 

kilograms. 6 60 60 

See footnotes at end of table.
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| Table 12.—Jamaica: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) a 

Sources, 1986 . 

. Commodity 1985 1986 : } . 
7 Quite Other (principal) 

RE SS Sa eS ee 

INDUSTRIAL MINERALS oe a 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, oe . 

ete __---_--_i- ~~ -__ 24 23 22 United Kingdom 1. oe 
Dust and powder of precious and semi- 

precious stones excluding diamond | 
oo value_ _ -- $644 -- All from United Kingdom. 

Grinding and polishing wheels and ' . OO 
stones _- ~~~ ~~ 26 152 3. Spain 142; United Kingdom 3. 

Asbestos, crude... ~_________: . 8 31 28 United Kingdom 3. me 
Barite and witherite____ _ - _ _ _ value__ $2,983 $5 $5 oo Ho 
Boron materials: Crude natural borates $086 . . 

0. _- _- 
Cement. _—_-_______---~___u____ 2,374 16,003 82 Barbados 14,304; Trinidad and To- 

: _ bago-1,200; Colombia 125. . 
Chalk. 2 6 13 _— All from United Kingdom. : 
Clays, crude... __.__-__.-________ 332 384 380 United Kingdom 4. _ a 
Diamond: Industrial stones_ _ _ _ value_ _ ae $3,762 _. All from United Kingdom. 
Diatomite and other infusorial earth ___- 27 104 104 
Feldspar, fluorspar, related materials _ _ 9 13 13 

' Fertilizer materials: — a 
Crude, nes ~~~ _-_-____-__- 65 465 415 Dominican Republic 50. 
Manufactured: 

Ammonia. ____~ ~~~ 157 148 51 Japan 89; United Kingdom 8. 
Nitrogenous ___...____--~ 17,023 21,842 637 Canada 21,151; West Germany 50. 
Phosphatic........______~_ 890 - 812 309 WestGermany3. | 
Potassic_ _______._._-__ 183 3,096 182 Canada 2,914. 
Unspecified and mixed_— _ — —_ — 6,393 11,892 2,292 Canada 9,550; Dominican Republic 

Graphite, natural _____——_~_value_ — $2 $2,248 $2,054 © United Kingdom $194. a 
Gypsum and plaster __________~-_- 51 62 62 
Lime _______________~-~_value__— $138 $956 $956 . . 
Magnesium compounds: an 

agnesite, crude____________~ 9) _- a 
Oxides and hydroxides — ~~~ value. _ _- $14 -- All from United Kingdom. 

Minne 7-477 nnn eno 70 17 8 United Kingdom 9. 
ca: OO 
Crude including splittings and waste _ 119 . 103 3. Norway 77; Netherlands 23. 
Worked including agglomerated . 

splittings ___—__—— — kilograms__ 9,501 180 180 
, Nitrates, crude _________--~value__ $7,531 $258 $258 

Phosphates, crude ______________ 114 283 283 . a a 
Pigments, mineral: . oo 

Natural, crude ____§ $$ _-_______. 21 24 (7) - Mainly from West Germany. — 
Tron oxides and hydroxides, processed 53 27 6 West Germany 7; United Kingdom 5. 

Precious and semiprecious stones other 
than diamond, synthetic _ — — _ value_ _ $246 __ : 

Salt and brine. _______________- 25,058 20,542 20,395 United Kingdom 90; Canada 57. 
Sodium compounds, n.e.s.: . 

Carbonate, manufactured________ ' 4,244 6,016 5,675 France 279; Netherlands 21. 
Sulfate, manufactured ~__.____ “F1,103 970 63 - Mexico 500; Belgium-Luxembourg 

Stone, sand and gravel: , , 
Dimension stone: . 

Crude and partly worked __ ~~~ 116 124 4 Italy 100; West Germany 20. 
Worked _____§___________ 11 3 3 : 

Dolomite, chiefly refractory-grade —_— . 414 — coe 
Gravel and crushed rock _______— 435 23 18 United Kingdom 5. 
Limestone other than dimension . So 

value_ _ $148 ~ $604 $604 _ 
Quartz and quartzite._____._ ~~~ 15 26 1 Italy 25. 
Sand other than metal-bearing ___— 910 20 20 , 

Sulfur: .. 
Elemental: 

Crude including native and 
byproduct _________--__-_ 28 68 48  Belgium-Luxembourg 20. 

Colloidal, precipitated, sublimed _ 2,947 302 - 301 West Germany 1. . 
Dioxide___________~_-_____-~ 1 -- 
Sulfuric acid________..-____- 1,592 4 4 

Zale, steatite, soapstone, pyrophyllite __ 463 1,170 1,099 Norway 46; Netherlands 23. 
er: 

Crude_______-__.-__-___--_- 26 14 (7) Mainly from Canada. . 
Slag and dross, not metal-bearing — _ — 2 _- 

See footnotes at end of table.
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Table 12.—Jamaica: Imports of mineral commodities’ —Continued 
. (Metric tons unless otherwise specified) 

Sources, 1986 

oo. - Commodity os | - 1985 1986 | United Other (principal) 

MINERAL FUELS AND RELATED. | | - | 
~ MATERIALS | 

Asphalt and bitumen, natural _ — — — — __ 18 136 72 Venezuela 664. 
Carbon black ____------------- 952 740 35 Venezuela 687; Singapore 18. 

Anthracite. ___________value__ $776 $810 $810 
All grades including briquets ~~ ~~ — —-- 5,090 -— ~ All from West Germany. 

Coke and semicoke. 2. .—.-- | 102 —-55 38 West Germany 10; United Kingdom 

Peat including briquets and litter _ __ __ 45 22 ~~ : 
Petroleum: oe oe . 

Crude__ ——— — ~ ~42-gallon barrels. — 63. 31 31 
Refinery products: . . oo 

Liquefied petroleum gas 
. thousand 42-gallon barrels_ _ 522 601 458 Venezuela 132; Mexico 11. 
Gasoline _.______--do__~- 587 7188 65 . Venezuela 431; Trinidad and Tobago 

. ; 183; Netherlands Antilles 80. 
Mineral jelly and wax ——do_-___ 10 14 9 United Kingdom 3; West Germany 1. 
Kerosene and jet fuel___do____. | 328 607 50 Venezuela 360; Netherlands Antilles. 

138; Trinidad and Tobago 59. 
Distillate fuel oi] _.....do.-_._ 286 399 144 Netherlands Antilles 120; Venezuela 

Lubricants _________do____ a) 27 15 France 10; United Kingdom 1. | 
Residual fuel oil. _-...do____ 11,347 - 20,689 2,943 Netherlands Antilles 10,070; Vene- 

: 7 - . . zuela 4,227. 
Bitumen and other residues . oe 

do.--- 1 187 @) ‘Venezuela 62; Trinidad and Tobago 
_ _ 41; Netherlands Antilles 33. 

' Bituminous mixtures_ __do_ — — — 1 1 1 a 
Petroleum coke. ------ value_ _ $261 $37 $37 | | 

Revised. edb H.D. Willis, a | | | | 
Slessthani/2unit. | Ds 
*Revised to zero. - a | | 

| _ NETHERLANDS ANTILLES** _ 

Petréleos de Venezuela S.A.(PDVSA) was company imported 150,000 barrels of crude 
planning to invest in its subsidiary, Refin- from countries other than Venezuela, the 
erfa Isla de Curazao S.A. on the island of rising spot prices forced PDVSA to decrease 
Curacao. Before making the investment, production at the Curacao refinery by 
PDVSA wanted a 10-year lease to guaran- 50,000 barrels per day. : 
tee return on the refinery. The 320,000- During a visit to the Netherlands Antilles . 
barrel-per-day refinery has been leased to that ended in November, the President of 
PDVSA since 1985. The company had been Venezuela signed a protocol that extended 
producing at about 50% capacity in 1986 PDVSA’s lease of the Curacao refinery for 4 
but planned to increase production to years. The lease will expire on September 
185,000 barrels per day in 1987. Imports of 30, 1994, and the lease payment was in- 
crude oil from countries other than Vene- creased from $11 to $15 million per year." 
zuela would cover requirements that ex- Products from this refinery are exported 
ceeded the Organization of Petroleum Ex- mainly to the United States and to Carib- 
porting Countries (OPEC) quotas. After the bean countries. | 

TRINIDAD AND TOBAGO! 

Trinidad and Tobago’s economy declined since 1982, continued to depend heavily on 
by almost 7% in 1987. The construction and oil for its export revenues in 1987. However, 
petroleum industries were the main sectors efforts were being made to increase the 
of the economy that contributed to the export share of products other than oil, 
decline. Trinidad and Tobago, in a recession which in the first 4 months of 1987 was
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more than three times that of 1985 and 17% terested in the mill. 
higher than that of 1986. To avoid further © The recommendation by IFC specified 
contraction of its economy because of de- that the Government should assume re- 

| pressed oil prices and to address some of the sponsibility for ISCOTT’s debt, spend $28 
‘country’s economic problems, the Govern- million?” in upgrading the facility, and lease 
ment was planning new development poli- it to Hamburger for 10 years. Hamburger 
cies, which included divestment of should then set up a steelworks centered 
Government-owned enterprises, better mar- around ISCOTT. — 

keting of tourism, a more liberal foreign After years of complaints of dumping and 
investment law, and national tax reform. | unfair market practices by U.S. steel: pro- 

In agreement with the plans to attract ‘ducers, Trinidad and Tobago agreed to limit 
more foreign investment to the country, the its steel exports to the United States. In | 

Government approved a new foreign inves’, response to the voluntary quota, the United 
ment policy. the policy created a “one-stop States agreed to lift a 16.4% tariff it had 
investment office at the Trinidad and Toba- imposed on steel products from Trinidad | 

go Industrial Development Corp. to reduce and Tobago in 1984. The quota, 73,500 tons 
investors’ processing time. The incentives of steel per year to the United States, was to 
for investors under the new policy include be retroactive to October 1, 1984, and limits 
tax concessions, grants for research and Trinidad and Tobago’s annual exports to 

development, special benefits for those busi- the United States to 40,000 tons of wire 
nesses that would be in rural areas, and rods, 3,500 tons of billets, and 30,000 tons of 

| allowances for foreign investors to own up other steel products. The United States in 
to 20% of local company shares without turn was to reimburse the duties paid since 
acneraped an aien landholing ene on that date. The agreement will remain in 
se cases, the investor may have Oo "1a 
ownership with the requirement to contrib- effect a So eee eed initial com- 
ute 100% of foreign capital and 75% of . ea , . 
technol The areas in which the Govern- plaint with the U.S. Government in 1983. 

ology: . eee ,.... The producers charged that ISCOTT was 
ment has established priorities include as- , . *. | 7). 7 
phalt, chemicals, plastics, and downstream being subsidized by the Government and 
steel produ cts. , m | that ISCOTT was dumping its output in the 

On June 13, 1987, the 12% stamp duty on United States. The 16.4% antidumping and 
imports from some Caribbean Community countervailing duty was imposed after an 

| \arminiwes  imvestigation was conducted by the U.S. 
and aeaae iy removed for © petiod ef 2 Department of Commerce and the US. 

. International Trade Commission. The 1987 months. Trinidad and Tobago would only i less th 
remove the duty on those countries that 13. untary quota represents less than 10% of 
exempt CARICOM products from similar ISCOTT's production capacity. 
taxes. The Government also expressed its Trinscat Ltd., the first plant opened un- 
intention to look into its import license der the US. Caribbean Basin Initiative, was 

tem, idered to be a form of import formally opened in . The company, 
e ntrob vonsieet pe owned 60% by the United States-based 

Reports indicated that the Government Company Castech Inc. and 40% by Trinidad 

was trying to restructure and privatize the nd Tobago’s Neal and Massy Co. Inc., 
Iron and Steel Co. of Trinidad and Tobago began production in July 1986 and produces 
(ISCOTT), which has continuously lost mon- about 4,100 tons of bronze castings. Trinscat 

ey since it began operation in 1981. In 1987, products replaced items that were previous 
the International Finance Corp. (IFC), an /y impo rom the Republic o ut 
affiliate of the International Bank for Re- Africa. The company has a capacity of 
construction and Development (World earning as much as $ 4.1 million of foreign 
Bank), was asked by the Prime Minister to exchange per year. 
study the privatization of ISCOTT and to Trinidad and Tobago continued to be 
assist the Government in the negotiations among the leading exporters of nitrogenous 
with potential buyers. Neue Hamburger fertilizers in the world. Production in 1987 
Stahlwerke (Hamburger) of the Federal Re- remained at about the same level of that of 
public of Germany and Voest-Alpine AG of 1986. In 1987, the Government announced 
Austria, ISCOTT’s managers since 1986, plans to build a major fertilizer complex 
were among the potential buyers. Several adjacent to its urea plant in Point Lisas. 
U.S. companies and a domestic company, The project, a 1,500-ton-per-day anhydrous 
Central Trinidad Steel Ltd., were also in- ammonia plant would provide continuous
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feedstock to the urea plant; would increase A pilot project initiated by the Govern- 
the country’s consumption of its natural gas ment in 1986 to use natural gas as a fuel for 

output; and would be built with the assist- motor vehicles, and was to involve 200 

ance of Japan, Norway, and the United Government vehicles for 5 years, met with 

States. The joint venture among the Gov- modest success but was still being pursued 

ernment of Trinidad and Tobago (51%), and by Natural Gas System (NGS), a local com- 
M. W. Kellogg Co. of the United States and pany. During the first 12 months of the 

Norsk Hydro A/S of Norway (24.5% each) program, only 24 cars made the changeover 
was being financed by Mitsubishi. M. W. from gasoline to natural gas. As a result, 
Kellogg designed the plant and will provide NGS registered significant losses. The cost 

the engineering, procurement, and. con- Of instal ng $1000 wer gas tank was oP 
struction services. _. proximately 91, per car. During the 

The Minister of Mines and Energy indi- year, only one copply station was available. 
cated that Trinidad and Tobago was serious- 4ne company had plans to open two addi 

ly considering the possibility of joining or tone auons In the near pute 3000 

maintaining a specific link with OPEC. | _ the Government was Considering a pat 

The Cabinet approved a new energy poli- million methanol plant at Point Fortin 

cy draft aimed at optimizing offshore oil proposed by Union Carbide Corp. and 

reserves, introducing production of . low- Wimpney Ltd.,a British firm. _ 

octane gasoline, and increasing natural gas ~~, : ; OC 
mS “Prepared by Ivette E. T , physical scientist, Divi- 

epasibility studies for Government and “Wh nlerational Minerals converted fon easibllity studies for vernment an . ere pecessay. ssary, values have been conve rom 

| private exploitation of natural gas reserves AFISL To fore OO $) to US. dollars at the rate of 
off the southeastern coast of Trinidad were men Harold 1B. Newman, physical scientist, Division of 

commissioned. The Government. was ac- _ 4By Harold R. Newman, physical scientist, Division of 

cepting proposals from foreign investors, International Minerals. ) 

and two cabinet-appointed committees were — Ba eere, neceaear ys eee haye been converted from 3 

considering former proposals for the devel- Bds$2.0118=US$1.00. OS 

SFE ts hanoo Trinidad Ol Cn'e gaa Mea tae ton ened fm an Oco iniaa 0.8 gas — Vhere necessary, values have nm conve rom 

exploration facilities expansion project. Lat- Cpe0 7 US81.00 ) to US. dollars at the rate of | 

er in the year, the committees recommend- _ “Prepared by Ivette E. Torres, physical scientist, Divi- | 

ed that SECC should initially carry out the ™9n,of International Minerals. been converted from 

| project development off the southeastern Dominican. pesos, (RD $) to U.S. dollars at the rate of | 

coast of Trinidad with Amoco possibly doing RD} VO= VOR . Le ne | 
ee ae by Ivette E. Torres, physical scientist, Divi- 

some development later. Accordingly, the son of tnternatonal Minerals. ° - et .. 
Government decided to continue with its ere: Melee CHGS) to | ave been conve ™. 

plans of developing its own gas facilities. HGgs0 —UssL.0o, GS) to US. cours at me ee °* 

The Government also decided to ask Amoco, Tyepared ty re Me morale” Phvsioal scientist, Dive 
to develop the facilities in the long term. — ‘5where necessary, values have been converted from 

Production from the $117 million natural Jamaican dalars (J$) to U.S. dollars at the rate of 

gas platform was planned to be 65 million “ “s¢prepared by Ivette E. Torres, physical scientist, Divi- 
cubic feet per day. The startup date was sion ofl International Minerals. hee ted fro 

In foe ere necessary, vaiues ve n conve m 

planned for 1990. Reportedly, Amoco’s in- Netherlands Antillean guilders (NAES) to US. dollars at 
volvement in the project would begin with _ the rate of NAE$1.8=US$1.00. a 

the development of a second platform after sign Tare by Ivette E. Torres, physical scientist, Divi 

the first platform had been in production 17Where necessary, values have been converted from 

for approximately 3 , 4 years and its Jrinidadian and Tope “dollars (TT%) to U.S. dollars at 

production had begun to decline.
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~ Table 13.—Trinidad and Tobago: Exports and reexports.of mineral commodities! 
(Metric tons unless otherwise specified) 

Caen a aera re erence eee ee a Ss A 

. , Destinations, 1986 
Commodity . 1985 1986 : 

| | | Bae | Other (principal) | 
NNR ae SS Ss SS So SSS 

METALS a 

Aluminum: . 
Oxides _________-~ ~ kilograms__ . 400 -- 

_ Metalincluding alloys: 
Scrap ____---~--__--=-- 72° 24 -— All to Netherlands. 
Unwrought______________ __ 25 _-  AlltoPakistan. — 
Semimanufactures _________ 180 53 40 Grenada 8; Guyana 4. 

Chromium: Oxides and hydroxides 7 ; . 
kilograms___ 400 -- 

Copper: Metal including alloys: . 
rap__—_-__-__--~-_~ 2 ~~ 875 691 49 West Germany 272; United. — 

. Kingdom 258; Netherlands 94. 
| Unwrought _________-______ 8 27 —— Mainly to United Kingdom. 

Semimanufactures_ 9. ____ 1 267 . 266 Barbadosl. - = -—— 
Iron and steel: Metal: : . | 

Scrap __-..-------.__----. 120 87 _ 414 United Kingdom 37; West Ger- 
‘many 36. 

Pig iron, cast iron, related materials _ 61,326 54,371 (7) Venezuela 53,207; Barbados 
1,160; Grenada 4. 

Ferroalloys ~~... -_~____ 28 a oe 
Steel, primary forms_____—.____ 1,271 28,280 ee Italy 11,516; Ecuador 10,176; Do- 

minican Republic 5,836. - 
Semimanufactures: oe 

Bars, rods, angles, shapes, sections 104,781 227,471 97,923 Canada 40,339; West Germany 
OSL. . . ; 

Universals, plates, sheets _ ___ ~ 63 539 - 116 United Kingdom 231; Marti- _ 
nique 86. 

Hoop and strip_ __ — — — _ value_ _ $678 . $78 -- Barbados $50; St. Christopher | 
‘ and Nevis $28. 

. Rails and accessories _ _ _do_ ___ $541 $167 _.  AlltoSt. Vincent. - 
Wire______~____________ 58 161 _ 4 ~ §$t. Vincent 57; St. Lucia 51; Gre- 

nada 45. 
Tubes, pipes, fittings ________ 464 4,511 4,473 St. Vincent 8; Guyana 7. 
Castings and forgings, rough . 

_--~_~__——~—~— kilograms__ 195 1,490 -~— Grenada 840; Panama 500; Guy- 
ana 150. 

Lead: 
Oxides ___________-_.~___-_ -- 40 -— All to Barbados. 
Metal including alloys: 

Unwrought_ _- .-________- 153 210 _ + Jamaica 188; Honduras 22. 
Semimanufactures _ kilograms_ _ NA — 601 . —— St. Lucia 600; bunkers 1. . 

Nickel: Metal including alloys: : 
Scrap__-..__------------- _- 15 _- Netherlands 50; West Germany 

Semimanufactures_ __ _ kilograms_ _ a_i 75 _- Grenada 25; Guyana 20; bunkers 

Platinum-group metals: Metals including - 
alloys, unwrought and partly wrought 

troy ounces__ . _— 32 «82 
Silver: 

Waste and sweepings® , 
kilograms_ _ 7135 218 200 Canada 18. 

Metal including alloys, unwrought 
and partly wrought _ troy ounces. _ 1,608 2,958 _- All to Canada. 

Tin: Metal including alloys: 
Scrap_ ~~~ _— 199 199 
Semimanufactures_ __— _— — value_ _ — $1,973 -- Jamaica $1,959; Grenada $14. 

Titanium: Oxides. __§______.______ -- 2. _-— All to Barbados. 
Tungsten: Metal including alloys, 
unwrought 

kilograms_ _ _- 116 -- Venezuela 96; Guyana 20. 
Zinc: Metal including alloys, 
oeemimanufactures_ -~____~-do____ _- 100 -— All to Guyana. 

er: 
Oxides and hydroxides ____do____ 645 400 _- All to Barbados. 
Base metals including alloys, all forms 

do____ 110 _— 

INDUSTRIAL MINERALS 

Abrasives, n.es.: Grinding and polishing 
wheels and stones ________do____ 606 234 7 Guyana 190; Grenada 30. 

Barite and witherite__ _____ _ value__ _- $135 _. __ All to Barbados. 
Cement____~-____-___---_____ 6 9,632 -- Grenada 2,211; St. Vincent 1,329; 

St. Christopher and Nevis 
1,300. 

Chalk. ~~ LL 4 _- 
Clays, crude__________________ 18 1,121 160 Barbados 961. 

See footnotes at end of table.
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Table 13.—Trinidad and Tobago: Exports and reexports of mineral commodities! 
—Continued 

- (Metric tons unless otherwise specified) 

er en tio SS SSS SSS SSeS SSS 

oe Destinations, 1986 

Commodit 1985 1986 : 
sO y United Other (principal) 
nn 

INDUSTRIAL MINERALS —Continued 

Diamond: 
Gem, not set or strung. _—_— carats__ 2 — 
Industrial stones _ - _ __ — — — value__ $959 $2,897 NA NA. . 

Fertilizer materials: Manufactured: . . 
Ammonia _____— thousand tons__— 1,157 1,121 525. Belgium Luxembourg 169; Den- 

mark 133. 
Nitrogenous_—.___~--------- 361,627 506,894 169,350 France 79,669; Canada 68,962. 

_Phosphatic ______~—--~-~value__ $1,429 $97 _- All to Guyana. 
Potassic _______-----~do___~- __ $344 _. Grenada $263; Guyana $81. 
Unspecified and mixed ________~ — 8 _. Guyana 5; St. Lucia 3. 

Gypsum and plaster _____——~value__— $245 $340 _- Guyana $173; St. Vincent $167. 
Lime ___.~_-__--_------do____ $440 $534 _. Grenada $294; St. Lucia $185; 

. Dominica $55. 
Mica: 

Crude including splittings and waste — 3 —_ . 
Worked including agglomerated | . 

splittings _.__——_ — kilograms_ _ 10 _— : 
Pyrite, unroasted__ —__ ~~ ~~~ value__ _- $33 _. All to Barbados. . 
Salt and brine_ —________--~---- 193 18 _. Grenada 6; St. Christopher and 

. Nevis 4; St. Vincent 4. 
Sodium compounds, n.e.s.: . 

Carbonate, manufactured - 
kilograms_ — 545 3 _. _ All for bunkers. 

Sulfate, manufactured ————do___~— 140 20 a All to Venezuela. 
Stone, sand and gravel: 

Dimension stone: 
Crude.and partly worked . 

value_ _ $4 $639 __ Grenada $556; St. Vincent $83. 
Worked _________.-—-~do____ _- $316 $28 Grenada $288. 

‘Gravel and crushed rock ____-~-~-~- 2 32 -_- Anguilla 25; Grenada 7. 
Limestone other than dimension ~_ —_ -- 13 -— All to Guyana. 
Sand other than metal-bearing ~~ —_— 20 82 a Grenada 62; Anguilla 20. 

Sulfur: Sulfuric acid — — — — — kilograms _ _— 143 __ Dominica 140; Grenada 3. 
Talc, steatite, soapstone, pyrophyllite 

value_ _ $1,480 $411 _. All to Guyana. 
Other: Crude _______-_--------- = 27 -- Barbados 14; Grenada 13. 

MINERAL FUELS AND RELATED ; 

MATERIALS 

- Asphalt and bitumen, natural __——-—~- 31,786 30,512 311 West Germany 12,848; United 
Kingdom 3,746; Guadeloupe 

Coal: Briquets of anthracite and bitu- 
minous coal_ __________-------- _- 60 _. All to Grenada. 

Peat including briquets and litter — — — —- _- 1 -- Mainly to Antigua. , 

Petroleum: 
| 

Crude. thousand 42-gallon barrels_ — 35,300 32,867 32,867 | 

Refinery products: 
Liquefied petroleum gas , 

do_ _—— 262 197 -— Barbados 41; Guyana 30; French 
Guiana 23. 

Gasoline ________--do__~~ 3,084 2,896 476 Japan 426; Suriname 373. 
Mineral jelly and wax ——do__ ~~ (?) (??) _. Mainly to Barbados. 

Kerosene and jet fuel_ __do_ __~ 2,493 2,145 258 Barbados 486; Japan 281. 
Distillate fuel oil ._..—do___~_ 4,090 3,955 1,317 Canada 419; Suriname 367. 
Lubricants __ _____~—do___~— 18 13 1 Dominica 3; St. Lucia 1; bunkers 

Residual fuel oil_ _ _ _ _ _do_ ___ 15,056 15,319 10,351 Italy 2,019; United Kingdom 

Bitumen and other residues 
do___— (7) 912 _. Grenada 731; Guyana 181. 

Bituminous mixtures_ — —do_ — ~~ 20 25 9 N etherlands Antilles 5; Grenada 

Unspecified ___.__--do__~_- (4) _- 
i 

TRevised. NA Not available. 
1Table prepared by H. D. Willis. 
2Less than 1/2 unit. 
3May include other precious metals. 
*Revised to zero.
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Table 14.—Trinidad and Tobago: Imports of mineral commodities? 
(Metric tons unless otherwise specified) 

EE LL 
SSS 

Sources, 1986 
Commodity 1985 1986 : 

. Gaited Other (principal) 
en neeeeee eee eeeeee eee eee eee ne eee SEC fe SO ne 

Aluminum: 
Ore and concentrate___________ 315 450 450 
Oxides and hydroxides _________ . 48 29 2 United Kingdom 27. | 
Metal including alloys: 

Scrap ______~_--~_______ a 20 -- Mainly from Venezuela. 
Unwrought______________ 14 60 46 Canada 14. 
Semimanufactures _________ 11,160 1,714 1,185 United Kingdom 225; Jamaica 192. Chromium: Ore and concentrate _____ 4 3 _— All from Netherlands. 

pper: | : 
Gre and concentrate ______ value__ - $315 $315 Se 
Matte and speiss including cement 

copper _____________do____ Le $222 _- All from Grenada. 
Sulfate _.-___-_.___-__._____ 15 5 (7) ‘Mainly from United Kingdom. 
Metal including alloys: 

Scrap____~~____ 2 1 120 117 Grenada 2; St. Vincent 1. 
Unwrought. $$ ~§_§_-§____ 1 112 41 Chile 71. 
Semimanufactures _________ 1,058 797 70 United Kingdom 365; Canada 277. 

Iron and steel: 
Iron ore and concentrate excluding 
Micasted pyrite _-___________ 318,284 400,061 -— All from Brazil. 

etal: 
Scrap __~-_-____~________ 5,261 2,200 _~- All from Guyana. 
Pig iron, cast iron, related . 

materials ~-_-__________ 66 3 -- All from United Kingdom. 
Ferroalloys: 

Ferromanganese_____ _ _ _ 399 158 -~- Norway 126; West Germany 82. 
Ferrosilicon___________ 454 1,225 252 Norway 837; United Kingdom 130. 
Unspecified___________ 1,602 1,060 50 Norway 810; United Kingdom 180. 

Steel, primary forms ________ 2,664 4,348 (??) Japan 1,171; West Germany 1,066; 
taly 881. 

Semimanufactures: 
Bars, rods, angles, shapes, 
sections____________ 13,639 69,466 34,544 United Kingdom 15,842; Japan 

Universals, plates, sheets __ 26,962 26,284 364 United Kingdom 4,369; Canada 2,539; 
Jamaica 2,328. 

.Hoop and strip_________ 815 349 93 Japan 209; United Kingdom 47. 
Rails and accessories __ ___ 71 5 5 
Wire _~___~______ 3,226 2,489 207 Venezuela 842; Belgium-Luxembourg 

139; United Kingdom 342. 
Tubes, pipes, fittings _____ 36,340 76,689 19,591 Taiwan 25,082; Argentina 7,913. 
Castings and forgings, rough (?) 6 6 . 

Lead: . 
Oxides ___-_______~_________ 5 25 1 United Kingdom 24. 
Metal including alloys: , 

Scrap _______-~___ 719 81 _- Barbados 80;Grenadal. 
Unwrought.__§ ~~ 22 (?) (?) 
Semimanufactures _________ 4 3 (7) Mainly from United Kingdom. 

Magnesium: Metal including alloys, all 
forms ____________________ 3 4 3 United Kingdom 1. 

Manganese: Ore and concentrate _____ 1 4,040 500 Norway 2,000; West Germany 880. 
Molybdenum: Metal including alloys, 
semimanufactures____ _ kilograms_ _ 2 -- 

Nickel: . 
Matte and speiss _______ _value__ $970 _- 
Metal including alloys, semimanu- 

factures _-§_§_§_____________ 6 1 (7) Mainly from United Kingdom. 
Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 
value_ _ $4,171 $10,431 $6,783 United Kingdom $3,145; Switzerland 

Silver: 
Waste and sweepings __ kilograms__ 132 -- 
Metal including alloys, unwrought 

and partly wrought __ __ — value__ $94,297 $97,271 $22,483 - Canada $73,907; Italy $931. 
Tin: Metal including alloys: : 

Unwrought ____ $e 1 3 (7) Mainly from United Kingdom. 
Semimanufactures____________ 15 65 (7) Japan 57; United Kingdom 7. 

Titanium: Oxides___§____________ 1,315 1,043 295 United Kingdom 449; Finland 294. 
Tungsten: Metal including alloys: 

Unwrought _______ _ kilograms_ _ — 201 201 . 
Semimanufactures_______do____ 10 341 339 Switzerland 2. 

See footnotes at end of table.
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| Table 14.—Trinidad and Tobago: Imports of mineral commodities: —Continued 
_ (Metric tons unless otherwise specified) 

Sources, 1986 ~—~—~*S 
~ > Commodit 1985 1986 “WKnuwoq) COUT 

| ey | Bnited Other (principal) 

METALS —Continued 

Zinc: 
Ore and concentrate_______ ~~ _ _- 17 17 
Oxides ___________---~---~~ 212 98 4 United Kingdom 82; Belgium-Lux- 

embourg 5. 
Blue powder — ~---- ee 69 53 49 Norway 2; United Kingdom 1. 
Metal including alloys: — 

Scrap _.-----_-_------- 43 49 _. All from Canada. . 
Unwrought___ ~~~. 605 401 13 Canada 378; United Kingdom 10. 

Oth Semimanufactures _________ 73 4,257 1 United Kingdom 4,256. 
er: . 
Ores and concentrates. ___.____ —s« 13 7,278 1,278 
Oxides and hydroxides ________~- 15 5 (7) ‘Italy 3; West Germany 1. 
Base metals including alloys, all forms 

. _ kilograms_ — 8,699 2,734 2,561 West Germany 87; United Kingdom 

INDUSTRIAL MINERALS 

Abrasives, n.e.8.: 
Natural: Corundum, emery, pumice, 

etc ______________-~_value__ $48,109 $2,549 $1,324 Corombia $1,190; United Kingdom 

| Artificial: Silicon carbide ________ (3) _- i 
Dust and powder of precious and semi- 

precious stones. _ _ _ _ _ — _ value_ _ $122 $26 $26 . . . 
Grinding and polishing wheels and a, 
stones ~~ _-___~~-L_______- 1,104 3,523 3,453 Venezuela 36; United Kingdom 138. 

Asbestos, crude... ~~~. A). 5 _. All from Netherlands. 
Barite and witherite_______..-__- 19,809 19,081 -- Morocco 18,986; West Germany 88;. 

: Netherlands 7. 
Boron materials: Crude natural borates _ 4 2 _-— All from United Kingdom. 
Cement________-__---~------- 64,549 10,853 865 West Germany 5,294; Barbados 3,500. - 
Chalk_ ~~~ Le 698 . 942 95 France 545; United Kingdom 302. 
Clays, crude ~---------- + 2,402 3,742 3,487 United Kingdom 247; Canada 8. 

amond: , : 
: Gem, not set or strung___— carats__ 10,342 825 72 India 484; United Kingdom 206. 

Industrial stones _____..do___~_ 5,000 — ~ 
Diatomite and other infusorial earth — _ — 9,082 75 39 Netherlands 29; United Kingdom 7. 
Feldspar, fluorspar, related materials _ _ 106 107 _- Netherlands 60; United Kingdom 38; 

anada 9. 
Fertilizer materials: , 

Crude, nes ~~ __------- 5 88 _. All from Netherlands. 
Manufactured: 

Ammonia___~-___-_---~~- 5 17,508 17,501 Netherlands 6; West Germany 1. 
Nitrogenous ____.______~—-~ 2,990 1,782 184  Belgium-Luxembourg 632; Domini- 

can Republic 422; Netherlands 250. 
Phosphatic___________--- 6,338 2,327 1,136 Netherlands 1,178; Dominican Re- 

public 7. 
Potassic_ ________------- 669 3,125 1,661 | Netherlands 614; Martinique 500. 
Unspecified and mixed_ — ~~ ~~~ 5,310 18,022 9,231 West Germany 2,901; Netherlands 

Graphite, natural _____________- (?) 2 2 | 
Gypsum and plaster _________--~-~- 3,410 10,973 33 Jamaica 10,798; United Kingdom 85; 

West Germany 57. 
Lime _________~--_-~~-----~- 4,200 4,210 _. United Kingdom 4,086; Canada 124. 
Magnesium compounds: Magnesite, crude (?*) 4 (7) Mainly from United Kingdom. 
Mica: 

Crude including splittings and waste — 117 129 _- United Kingdom 71; Norway 58. 
Worked including agglomerated split- 

tings __. ______~-~— kilograms__ 11 3 _. All from United Kingdom. 
Phosphates, crude ____~_-__-_~--~~- 236 168 68 United Kingdom 100. 
Pigments, mineral: Iron oxides and hy- 

_ droxides, processed ___.._____~- 119 304 (7) West Germany 215; Canada 40; Den- 
mark 36. 

Potassium salts, crude. ___.____~- -- 82 _~- Netherlands 80; Canada 2. 
Precious and semiprecious stones other 

than diamond: 
Natural ____— value, thousands_ _ $882 $862 $7 Canada $442; Belgium-Luxembourg 

$357; India $56. 
Synthetic ________-_-_--do___~_ $16 $44 $4 India $35; France $2. 

Pyrite, unroasted__________---~-- _- 5 5 
Salt and brine__________----_~- 15,351 86,841 83 West Germany 63,001; Netherlands 

Antilles 19,403; United Kingdom 

Sodium compounds, n.e.s.: 
Carbonate, manufactured_ — __—__~— 5,232 9,451 4,920 West Germany 2,417; France 2,000. 
Sulfate, manufactured _....--_. | 2,604 2,438 89 Belgium-Luxembourg 2,248; West 

Germany 42. 

_ See footnotes at end of table.
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Table 14.—Trinidad and Tobago: Imports of mineral commodities! —Continued os 
| _- (Metric tons unless otherwise specified) __ | 

' Commodit 1985 1986 : 
. United Other (principal) 

INDUSTRIAL MINERALS—Continued == - ee 

Stone, sand and gravel: | | 7 
Dimensionstone: . SO CC a 

. Crude and partly worked _____- “179 94 40 China 34; West Germany 20. - 
Worked __~-_----_-_. _ 205 ° BB 4 . Italy 21;Barbados5. _ 

Dolomite, chiefly refractory-grade __ 34 ) ~ . 
Gravel and crushed rock ________ 11,353 3,054 2,518 China 483; Venezuela 29. 

. Limestone other than dimension _ _ _ 14,779  —«-:11,586. 1,632 Barbados 8,022; Netherlands Antilles 

| Quartz and quartzite————-——---- 2 36 __ United Kingdom 28; Netherlands 8. 
Sule” other than metal-bearing ____ 7,256 715 702 United Kingdom 12; Japan 1. 

ur: : 
Elemental: . 

Crudeincluding native and — 
byproduct wee eee —8T 87 _-- All from United Kingdom. 

Colloidal, precipitated, sublimed co 
kilograms_ _ 2,246 618 _- Netherlands 600; United Kingdom 

14; West Germany 4. - 
. Dioxide... _..__._-..-do___~_ . 183 40,715 40,704 United Kingdom 11. | 

Sulfuric acid... __ 5,126 ' §,800 1,580 Spain 3,815; West Germany 229. 
pale, steatite, soapstone, pyrophyllite —_ 621 - §07 312 orway 151; United Kingdom 19. 

er: BS 
Crude_______---_—-~..----- 72 — 590 590 - 
Slag and dross, not metal-bearing — _ — 55 “127 « 127 
MINERALFUELS AND RELATED a | So 

. MATERIALS . 

, Asphalt and bitumen, natural _.___.— . 5 . 2 2 
Carbon black __......-...----- 1,077. . - 790 154 Venezuela 634; United Kingdom 2. 
Coal: All grades including briquets _ — — — 1,441 -°--- 1,564 1,556 United Kingdom 5; Canada 3. | 
Coke and semicoke_——..__...---~- . 49 253 223 West Germany 20; United Kingdom 

Peat including briquets and litter_____ 11,672 © 1,304 .- 212. Canada 841; Ireland 120. | 
Petroleum: - | | 

Crude. thousand 42-gallon barrels_ _ 1,286 () (?) . 
Refinery products: . ° 

: Liquefied petroleum gas ; Bo oO oo, 
OS 42-gallon barrels_ — 709 - 95 8 Italy 86; United Kingdom 1. - 

Gasoline ___.___..-do_=_- -  FQ5 ‘81: __° All from United Kingdom. SO 
' Mineral jelly and wax — —do__ — — 3,538 5,107.. 1,255 . United Kingdom 2,664; West Ger- __ 

. — , | many 681. 
. - Kerosene and jet fuel__._do____ - - (8) 80,396 _-— Venezuela 52,708; Argentina 27,688. 

. Distillate fuel oil:..-.__do__-_ - 160,755 — 893,021 . 855 Venezuela 871,239; Panama 20,354. 
_ Lubricants including nonlubri- ___. - . 

cating oils ..__...-do____ - 63,0388 82,799 17,548 Netherlands Antilles 42,573; United 
, ot a ms . Kingdom 8,307. oo 

Residual fuel oil_ _____do____ 57,873 667,638 667,625 §Belgium-Luxembourg 13. 
Bitumen and other residues . : 

a do.___ 109 . 91 18 United Kingdom 73. 
Bituminous mixtures_ _ —do_ — — — - 8,242 479 121 Canada 194; United Kingdom 158. 
Petroleum coke __.—__do____— 671 3,036 3,036 pO 

- *Table prepared by H. D. Willis. . 
2Less than 1/2 unit. oO : ee 
SRevised to zero.
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OS BELIZE | | 
The Belizean economy had an estimated western Belize. An estimated unassayed 

: annual growth of about 3.4% over that of value of $400 million has been placed on the 
1986. Economic growth during the 2 previ- deposit by one of its discoverers. However, ! 

| ous years was slower and was characterized the government in Belmopan has played 
by a negative trade balance. The gross down the discovery. | 
domestic product (GDP) was an estimated Two U.S. oil companies, Seahawk Oil 
$200 million? in current dollars. Limited International of California and Alston Oil 
natural resources and scarce finances con- Co. of Texas, were granted licenses to ex- 
tinued to make the Government’s task a plore for oil. Seahawk Oil will explore a 
difficult one. Belize and China signed an large area of the Orange and Corozal Dis- 
economic cooperation agreement in April tricts, while Alston Oil will prospect a 
under which the Chinese Government is to 90,000-acre area of the western Cayo Dis- 
provide technical assistance, a cash grant of trict. Another U‘S. oil company, Pecten Oil 
$50,000, and a long-term, interest-free loan Co., recently completed seismic studies off- 
of approximately $1.5 million. In May, it shore of Belize City. Pecten Oil has made 
was reported that gold was discovered in a __ plans to start drilling in 1988. | 
remote area of the Maya Mountains in - : 
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Table 1.—Central American Countries: Production of mineral commodities’ 
‘(Metric tons unless otherwise specified) _ 

ND 
Country and commodity 1983 1984 1985 1986" 1987° 

BELIZE . 

Stone, sand and gravel:® __ . . 

Limestone_______--__-------_-_--- 2608,860 600,000 600,000 600,000 600,000 
Sand and gravel __________________- 2554370 500,000 500,000 500,000 500,000 

COSTA RICA 

Cement __________--------_______- 385,300 468,600 - 475,500 520,000 2556,360 
Clays: Kaolin. _.____-------__-_~--_- — ©500 "500 a _- _- | 
Diatomite _______________________ _-  &450 ©450 __ __ _. 
Gold®_____________---- ~~ troy ounces_-_ 30,000 35,000 2 315,997 2 311,600 2 39 645 
Lime® _____________~_ Le - 10,000 10,000 10,000 10,000 10,000 
Petroleum refinery products 

thousand 42-gallon barrels_ — 2,298 2,200 3,045 &3 000 24594 
Pumice®_________________.______-- 1,500 1,500 1500 1,500 26,000 | 
Salt, marine®_________.________----- 110,000 110,000 229,484 - 30,000 212,650 | 
Silver®____________.____-troy ounces_ — 2,000 2,000 2,000 2,000 2,000 
Stone, sand and gravel: . 

Crushed rock and rough stone® . 
cubic meters_ _ 525,000 500,000 500,000 500,000 500,000 . 

Limestone and other calcareous materials®_ _ _ 110,000 . 100,000 100,000 — 100,000 100,000 
Sand and gravel®___ ___ ___ cubic meters_ _ 280,000 250,000 250,000 250,000 — 280,000 

EL SALVADOR . 

Aluminum metal including alloys, semimanu- . 
factures___________________ ~~~ 1,344 1,154 1,266 1,295 21,526 

Cement ____________-_--------=---- 434,951 399,170 450,026 442,625 - 606,462 
Gold ____..____.---._—~— troy ounces__ 650 285 _- -- -- 
Gypsum® _______________-___~----- ~ 4,500 4,500 4,000 4,000 4,500 
Iron and steel: Metal: . . 

Steel, crude___§ __________---------~- 15,281 11,197 11,845 ©11,000 11,500 

Semimanufactures __________------- 15,799 27,985 23,472 . 35,460 232,654 
. Limestone. _. — ______----.~---------- 850,000 870,000 890,000 £900,000 21,450,000 

Petroleum refinery products 
thousand 42-gallon barrels_ — ©4,000 4,450 4,831 4,800 4,800 

Salt, marine®________________-_u-__-) 2,000 2,500 2,700 22,950 23,100 
Silver, fine __._______-_~~-troy ounces__ 21,988 21,750 _- __ __ — 

GUATEMALA 

Antimony, mine output, Sb content _________ __ 90 1,057 1,898 21,605 
Barite®___-__________________------ 300 300° 22,402 T2,000 — 
Cement _________~_ thousand metric tons_ — 452 F419 526 644 21,324 
Clays: 

ntonite________. ~~ --------- €g000 8,500 — 2,727 F €2 500 2,660 
. Kaolin =~. -$_-____~~----~-~=-----+- _- __ __ 2,653 21,879 

Unspecified. _ __ ____----_-~-~----- 137,672 ©144,000 175,364 ©175,000 175,000 
Copper, Cu content of concentrates________~- Le __ 4,454 “4,200 __ 
Feldspar____....____---___~------- ©6000 5,000 5,582 F €4 200 27 669 
Gas, natural, gross_ _ _ — _ _ — million cubic feet_ 1,118 1,200 1,000 1,100 2600 
Gypsum, crude: 

For cement manufacture________.___--~- 16,588 —~ 14,635 16,868 28,322 223,733 
Other ________ ~~~ ~~ ~~~ +--+ ©92,000 11,017 _— 72,491 _- 

Iron and steel: 
Iron ore, gross weight __________-----~- . 860 _ 865 705 6,878 6,800 
Steel, crude_____________________- 28,000 26,600 10,277 “10,300 __ 
Semimanufactures ________________- 34,892 34,500 19,200 ©19,000 19,000 

Lead, metal including secondary _____.-__~- 60 64 70 78 292 
Lime ___ ~~ _-_____________ 27,091 | 50,534 61,761 36,798 279,418 
Petroleum: 

Crude _____~_ thousand 42-gallon barrels_ _ 2,549 1,759 1,068 1,825 21,460 
Refinery products ____________-do___~_ 4,306 4,760 4,926 3,821 3,800 

Pumice and related materials: 
Pumice®____- »§_- 5 5 eee ee 15,000 13,200 12,000 210,984 215,190 
Voleanic ash ______________----__- £100 200 __ 1,073 21,528 

SF 15,100 16,000 17,300 ™39 400 237,088 
Stone, sand and gravel: 

Limestone__________-— — thousand tons_ _ ©1215 1,200 990 1,938 2467 
Marble____________-_~_~ cubic meters_ _ ©1000 1,200 380 1,332 21,330 
Sand and gravel ______________do____ €525,000 370,000 315,737 225,570 2378,157 
Sand, silica __-§ ~~» p55 5 ee ©18 400 18,000 22,355 TF €92 000 230,665 

Tungsten, mine output, W content of concentrate _ _— _- 6 9 — 

HONDURAS 

Antimony, mine output, Sb content ________ _ _. 111 87 £100 280 
Cadmium, mine output, Cd content. _________ 386 415 598 €350 2125 
Cement ___________ ~~ _~_-~-----_--_ 485,435 534,183 347,500 T €350,000 400,000 

Copper, Cu content of lead and zinc concentrates _ °650 770 5,051 *5,000 2582 

See footnotes at end of table.
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Table 1.—Central American Countries: Production of mineral commodities’ —Continued 

Do _ (Metric tons unless otherwise specified) a 

Country and commodity 1983 1984 1985 1986” 1987 
eT 

ee 

HONDURAS —Continued | | | 

Gold _.__________-_-—-~-— troy ounces_ _ 2,151 2,784 5,023 2,018 24,222 

Gypsum® ________---_------------- 22,000 22,000 22,000 22,000 22,000 

Iron and steel: Metal, semimanufactures®_ _ _ _ —- ~ 20,000 22,000 211,850 12,000 12,000 

Lead, mine output, Pb content_ ___.___-_--- 19,291 20,544 21,250 12,558 24.573 

Petroleum refinery products 
- thousand 42-gallon barrels__ 3,938 3,303 2,386 1,472 1,500 

Salt® _~_ _-________-------------~--- 30,000 30,000 30,000 30,000 30,000 

Silver - ___..._.. thousand troy ounces__ 2.587 2;697 2,765 1,745 2747 

Stone: 
Limestone. ___.___-.------~-~------ 500,000 500,000 500,000 500,000 2448,820 

Marble____________------------- 40,000 40,000 40,000 = 6,726 2962 | 
Zinc, mine output, Zn content — — - -- -_~----- 37,980 41,483 44,026 25,443 215,495 | 

NICARAGUA 

Cement®______._____--+----------- ~ 100,000 100,000 — 100,000 100,000 100,000 

Gold, mine output, Au content _ ~~ troy ounces__ 46,428 ©35,000 25,316 28,664 230,486 

Gypsum and anhydrite, crude____-__~-~--- 11,350 £10,000 8,310 ©8000 27,299 

Lime ______.-_-__----------~------ 4,700 €3,000 3,702 €3,500 3,500 

Petroleum refinery products _ . 
+ thousand 42-gallon barrels_ — 3,914 3,277 . 3,715 3,700 3,500 

Salt, marine®__ ___________-_------+-=+- 18,000 15,000 15,000 15,000 15,000 

Sand and gravel _____..—_~- cubic meters_- 2481,743 490,000 450,000 450,000 450,000 

Silver, mine output, Ag content _ _ _ troy ounces_ _ 63,417 ©50,000 29,665 £25,000 228,558 

PANAMA 

Cement ___________---_~---------.- 326,170 303,950 805,200 336,000 350,000 

Clays and clay products: 7 
Crude __________--------+------- 58,284 71,104 98,382 111,335 115,000 

Products. ____.----~--- cubic meters_- 18,255 32,649 37,343 29,598 30,000 

Manganese ore_ ___------------------ oe _- _- 6,000 6,000 

Petroleum refinery products 
thousand 42-gallon barrels_ _ 11,7565 | 10,622 8,864 £9,000 9,000 

Salt, marine*___________------_----- 85,491 . 18,585 16,024 9,816 10,000 

Stone, sand and gravel: 
Limestone® ___________---~------- ~ 448,145 212,205 293,726 462,414 450,000 . 

Sand and gravel __ thousand cubic meters_ — 802 712 674 . 669 700 

Sand, silica _. _____._-__------------ 26,779 €20,000 13,882 16,290 17,000 

€Estimated. Preliminary. ‘Revised. 
1Includes data available through July 15, 1988. . 
2Reported figure. 

nego’ from placer deposits and mines purchased by Banco Central. Actual production estimated to be at least twice 

that amount. 

“Represents sales. Figures for 1983 reflect crude salt production. . 

5Excludes approximately 8,000 cubic meters per year, apparently dimension stone. 

Table 2.—Belize: Exports and reexports of mineral commodities’ 

(Metric tons unless otherwise specified) 

nn 
Destinations, 1985 

Commodit 1984 1988 Wut. — 2. 
y United Other (principal) 

METALS 

Aluminum: Metal including alloys, semi- 
manufactures _— value, thousands_ — $12 $1 _- All to Mexico. 

Copper: Metal including alloys, semi- 
manufactures _______.-—-do__-_~ $1 _- 

Iron and steel: Metal: 
Scrap____---------------- 428 592 _— Mexico 374; Colombia 218. 

Semimanufactures: 
Bars, rods, angles, shapes, sec- 

tions _______~-------- 3 _- 
Universals, plates, sheets _ _ —_ ~ - 26 23 _- Guatemala 19; United Kingdom 4. 

Tubes, pipes, fittings _ ____-_-- 22 74 _- Mainly to Colombia. 

INDUSTRIAL MINERALS 

Clays, crude __ ________-------- (?) 4 4 
Lime _______-_—- value, thousands_ _ _- $1 _- All to Colombia. 

Sodium compounds, n.e.s.: Carbonate, 
manufactured _____.__--do___- _- $2 — Do. 

See footnotes at end of table.
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| Table 2.—Belize: Exports and reexports of mineral commodities! —Continued | 
(Metric tons unless otherwise specified) . 

Commodit . 1984 1985 : ___, Commodity - oe | States | Other (principal) | | 

INDUSTRIAL MINERALS —Continued = - 

Stone, sand and gravel: . . / ' Gravel and crushed rock _.__ 2 42 _- 
Sand other than metal-bearing ___ _ 155 1 1 SO : 
MINERAL FUELS AND RELATED 

MATERIALS , . 
Petroleum refinery products: . Co . . Gasoline, motor. _42-gallon barrels_ _ 24,914. 43,385 21,531 . Mexico 21,854. Kerosene and jet fuel ____ do. ___ 61,675 38,293 14,841 Mexico 23,452. : . Distillate fuel oil _.....___do.___ 4,513 3,171 1,582 Trinidad and Tobago 589; Colombia 

Lubricants..__ value, thousands. $1 ue i . | | 

1Table prepared by Linda Williams. Lo | 
2Less than 1/2 unit, . . 

— a Table 3.—Belize: Imports of mineral commodities? - 
. (Metric tons unless otherwise specified) . 

| 
Sources, 1985 

Commodit 1984. . 1985 = United mmmoany | United Other (principal) oO 
° 

: 

Aluminum: Metal including alloys, semi- oe CO 
manufactures -.---_-_-__ = t(s:téC«SdSC 64 42 Jamaica 6; United Kingdom 6. Copper: Metal including alloys, semi- __ . . manufactures ____________o._ 13 25 21 Canada 3; Netherlands 1. Iron and steel: Metal: . CO J 
Steel, primary forms___________ . 5 (2) (2) . 

- Semimanufactures: - a _ 
. Bars, rods, angles, shapes, sections .  — 37,071 1,501 140 Mexico 992; Guatemala 143. Universals, plates, sheets _____ 103,146 791 | 111 United Kingdom 350; Jamaica 103. Hoopandstrip.-_____2__-__- 26 19 19 

- Rails and accessories_.______. one 9 9 
Wire-_________________ 1,488 _ 257 6 Mexico 130; United Kingdom 114. Tubes, pipes, fittings ________- 239 ~ 300° 188 United Kingdom 41; West Germany 

Castings and forgings, rough _ _ _ ; 1 1 NA NA. 
Lead: Metal including alloys, semi- 

manufactures __ value, thousands__-_.. $5 $3 $1 Brazil $1; Canada $1. Silver: Waste and sweepings _ __do__ __ $1. _. 
Tin: Metal including alloys, semimanu- ce 
zinetresdo- wee ee $2 - $5 $1 United Kingdom $4. inc: : . a . Blue powder___________do____ a ~ $l $1 Metal including alloys, semimanu- 

factures____________  . ] 1 1 Other: se Oo . 
Oxides and hydroxides _-_______ 1 -- 

INDUSTRIAL MINERALS . | 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones_____________ 2 — 2 2 Cement____-________________ ; 20,441 - 21,622 51 Mexico 20,660; Venezuela 848. Clays, crude__._-______________ a 599 599 Fertilizer materials: Manufactured: 
Ammonia _________________ 6B 8 8 Nitrogenous________________| 2,271 1,688 720 Mexico 649; Honduras 319. Phosphatic _.______________ __ 31 31 Potassic __________________ 595 64 3 Netherlands 54; Mexico 7. Unspecified and mixed eee nee 2,054 3,491 3,491 Lime ________________ ~ 765 832 3 Mexico 811; Guatemala 17. Pigments, mineral: Natural, crude __ _ _ 1 2 2 Potassium salts, crude____________ 178 108 19 Honduras 89. Salt and brine.________________ 595 565 229 Mexico 209; United Kingdom 96. Sodium compounds, n.e.s.: 
Carbonate, manufactured_______ _ 3 2 (?) Mainly from Mexico. Sulfate, manufactured _________ 147 119 3 Jamaica 116. Stone, sand and gravel: 
Dimension stone, worked ________ 1 3 2 Mexico 1. Gravel and crushed rock ________ 7 1 1 Sand other than metal-bearing __ __ 36 17 17 Sulfuric acid._._-_-__-_________ 20 36 6 Guatemala 20; Mexico 10. 

See footnotes at end of table.
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. Table 3.—Belize: Imperts of mineral commodities' —Continued 

. (Metric tons unless otherwise specified) | . 

. . ' Sources, 1985 

Comm odity 1984 1988 United Other (principal) . 

MINERAL FUELS ANDRELATED ee 
MATERIALS | | 

Asphalt and bitumen, natural _....-- | 1 5388 . _. All from Trinidad and Tobago. 
Coal: All grades excluding briquets _ _ _ _ 1 _- . 
Peat including briquets and litter_____ | a 2 2 
Petrc!eum refinery products: 7 

Liquefied petroleum gas_ - . | 
42-gallon barrels_ — 35,600 34,452 (7) | Mexico 34,197; Guatemala 244. 

Gasoline, motor. _____ ~~ —do__ ~~ 187,535: 196,936 141,848 Netherlands Antilles 55,088. 
Mineral jelly and wax _ ___ _do__—__ - 55 55 8 Guatemala 16; United Kingdom 16. 
Kerosene and jet fuel ____—do___—_ 99,494 114,196 81,685 Netherlands Antilles 32,511. 
Distillate fuel oil _______—do___~ 235,900 222,733 158,682 Netherlands Antilles 64,051. 
Lubricants__ _- --------do__-- 10,633 9,884 5,376 Netherlands Antilles 3,850; Jamaica 

Nonlubricating oils ______do___ 364 1,008 945 Canada63. — 
Residual fuel oi] ______.do___~ 9,277 9,530 Le Mexico 7,805; Guatemala 1,725. - 
Bitumen and other residues _do__ — — _- 2,527 _- All from El] Salvador. 
Bituminous mixtures —___-_do_ ~~ —- 97 OF 36 United Kingdom 18. | 

NANotavailable. : a . . a a 
1Table prepared by Linda Williams. a me ce 7 : 
“Less than 1/2 unit. os 

oe oe COSTA RICA oo ! 

‘In 1987 , the mining sector played a minor . The rich placer deposits of the Osa Penin- . 
role in Costa Rica’s economic development. _sula form part. of the gold province of ; 
It produced limited amounts of diatomite, ‘southern Costa Rica. They account for most 7 
gold, kaolin, marine salt, and silver. Depos- of the gold production in Costa Rica, having 
its of bauxite, coal, copper, irom ore, manga- been estimated to yield 14,600 troy ounces 
nese, mercury, and sulfur have been found, annually. The 1987 production was believed a 

but thus far have not been developed. = _to be at least twice that produced in Costa 2 
Costa Rica’s relative prosperity has Rica’s other gold province, the Tilaran- 

stemmed mainly from its political stability; Aquacate region situated in the northwest- 
however, despite this, the economic growth ern part of the country, and four times as 
declined 2.4%. The 1987 GDP was $4.1 much if unrecorded sales were taken into 
billion? in current dollars; compared with account. The Banco Central de Costa Rica 
$4.2 billion for 1986. A new economic pro- has been the sole legal purchaser of gold 
gram was.adopted by the Government, aim- since 1981. Minas de Sierra Alto S.A. a 
ed primarily at reducing the rate of infla- subsidiary of NorQuest Resources Ltd. of 
tion and stabilizing the conditions deemed Canada, has identified a deposit of gold- 
necessary for continued growth. bearing sulfides in the Las Juntas region. 

In 1987, the emphasis was on the develop- The deposit is believed to be workable by 
ment of Costa Rica’s gold potential, as open pit methods with reserves at the San 
evidenced by the inauguration of anumber Martin ore body estimated at 650,000 tons 
of exploration programs by the Ministry of averaging 3.8 grams of gold per ton. Green- 
Natural Resources, Energy and Mines. One_ stone Resources of Canada Ltd. drilled a 
of these programs involved the contracting number of exploratory holes on its 800- 
of Sveriges Geologiska AB, a Swedish explo- hectare El] Recio claim in the Abangares 
ration group, to assist in exploratory drill- Goldfields. It was reported that the gold- 
ing, sampling, and mine rehabilitation. A fields primarily comprised four major epi- 
state mining enterprise, Minera Nacional thermal gold-silver vein systems from 
S.A. (MINASA), was formed. This group which gold can be extracted by heap leach- 
recently financed jointly with the British ing in near-surface zones, with higher grade 
Overseas Development Administration a reserves occurring underground. Combined 
study of the geology and gold minerali- reserves total approximately 1 million tons 
zation of the Osa Peninsula. The study was__ of ore containing more than 150,000 ounces 

to be done by the British Geological Survey. _ of gold.
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Mining of low-grade bauxite deposits, esti- 18%copper. = = © | 
mated to contain 150 million tons of ore and = Dependence on imported petroleum con- 
situated southeast of San Isidro, remained tinued. The development of the country’s 
under consideration as an integral part of hydroelectric and geothermal power re- 
an aluminum smelting project that would sources proceeded slowly and initially was 
utilize energy generated by the proposed based on a 55-megawatt geothermal power- 
760-megawatt Boruca hydroelectric plant in plant under construction at the Miravelle 
southern Costa Rica. Among the most pro- Volcano. Costa Rica’s only petroleum refin- 
spective nongold mineral discoveries was ery, on the Caribbean coast at Puerto 
the Pueblo Nuevo deposit, 70 kilometers Limén, operated using oil made available at 
southeast of San Jose, containing an esti- preferential prices from Mexico and Vene- 
mated 3.5 million tons of ore averaging zuela under the San Jose Agreement. — 

| | ELSALVADOR it a | 

The economy showed an. estimated The Comision Ejecutiva Hidroelectrica a 
growth of 2.4% over that of 1986 to an del Rio Lempa (CEL), the state power utili- 
estimated $4.4 billion‘ in current dollars. In ty, at midyear reported that the current 
recent years there has been considerable actual generating capacity of its major in- 
reliance on foreign aid, amounting in the stallations was 555 megawatts, which was , 
last fiscal year to about $770 million from 13% below rated capacity. Estimates indi- 
the United States and $230 million mainly cated that these facilities should be ade- 

| from the Federal Republic of Germany and _ quate to meet El Salvador’s electrical ener- 
Italy. | ‘gy demands through 1992. 

Table 4.—El Salvador: Exports of mineral commodities! i | 
(Metric tons unless otherwise specified) - 

eee 
Destinations, 1984 

Commodit 1983 1984 . 
mmnoesy Suited | Other (principal) 

in 

METALS oe | 
Aluminum: Metal including alloys: 

Unwrought ________________ 99 45 -- All to Guatemala. 
Semimanufactures____________ 1,476 1,942 4 Guatemala 1,452; Costa Rica 284; 

Panama 109. 
Iron and steel: Metal: 
Scrap____________________ — 15 15 
Pig iron, cast iron, related materials _ 2 _- 
Semimanufactures_ ___________ 81 298 _- Guatemala 202; Honduras 96. 

Lead: Metal including alloys, semimanu- 
factures___________________ 6 7 _- All to Guatemala. 

Silver: Metal including alloys, unwrought 
and partly wrought 

value, thousands_ _ $231 $220 _- All to Switzerland. 
Other: Base metals including alloys, all 

forms ____________________ 170 20 _— All to Guatemala. 
INDUSTRIAL MINERALS 

Cement_____________________ 43,284 32,558 __ Do. 
Clays, crude__________________ 387 403 _- Panama 345; Costa Rica 58. 
Fertilizer materials: Manufactured: 

Nitrogenous._______________ _— 93 _- All to Costa Rica. 
Phosphatic ________________ 20 _- 

Salt and brine.________________ 12,824 12,857 __ Guatemala 12,797; Honduras 60. 
Sulfur: Sulfuric acid __§ ___________ 1,130 1,825 __ Guatemala 973; Costa Rica 792; Nica- 

ragua 60. 
Other: Crude _________________ 36 31 _- All to Guatemala. 

MINERAL FUELS AND RELATED 
MATERIALS 

Petroleum refinery products: 
Gasoline, motor_ _42-gallon barrels_ _ 1,130 196 — Do. 
Mineral jelly and wax ____ _do____ 31 __ 
Distillate fuel oi] _. ______do____ 447,764 595,532 __ All to Netherlands Antilles. 
Lubricants. ___________do____ 8,911 16,247 __ Guatemala 13,216; Nicaragua 1,540; 

Costa Rica 973. 
Residual fuel oi ________do____ (?) _- 

eee 
1Table prepared by H. D. Willis. 
2Revised to zero.
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Table 5.—E! Salvador: Imports of mineral commodities’ 

(Metric tons unless otherwise specified) 

Sources, 1984 

. Commodity 1983 - 1984 . 

United Other (principal) 

i 

METALS , 

Aluminum: Metal including alloys: 
Unwrought ___.-__--------- .. 1,830 1,248 410. Venezuela 402; Canada 361. 

Semimanufactures___.___.---- 2,546 2,240 1,027 West Germany 517; Belgium-Lux- 
embourg 184. 

Copper: Metal including alloys: 
Unwrought _____-__-~-----~-- / 2 30 1 Mexico 20; Belgium-Luxembourg 9. 

Semimanufactures___——--__~-~-~=-- 1,793 1,431 79 Peru 831; Mexico 308; Costa Rica 105. 

Iron and steel: Metal: 
Scrap..__---------------- ~ 186 _ 4,663 4,202 Guatemala 390; West Germany 71. 

Pig iron, cast iron, related materials _ a . 

Ferroalloys _.___-~---~------ 304 151 __.  Belgium-Luxembourg 69; West Ger- 

, many 52; Mexico 30. 

‘Steel, primary forms. __—------- 2,000 15,654 5,964 Venezuela 8,527; Chile 509. 
Semimanufactures: | . 

Bars, rods, angles, shapes, sections 7,694 8,895 663 Guatemala 4,089; Costa Rica 767. 

Universals, plates, sheets _ _ _ — — 21,758 18,873 945 Republic of Korea 5,781; Japan 5,032; 
. a West Germany 2,983. 

. Hoop and strip. ___-=------ 463 490 23 West Germany 406; Japan 18. 

Wire. ___________-=--- 6,451 | 7,031 453 Mexico 2,873; Venezuela 998; Guate- 

o coe mala 878. 

Tubes, pipes, fittings _ _ ___-_- 5,396 4,011 471 Guatemala 2,798; Costa Rica 449. 

Castings and forgings, rough _ — — So 6 3) Mexico 1. 
Lead: Metal including alloys: . . 

Unwrought ________-------- 56 40 _- All from Mexico. ; 

Semimanufactures_ ___..-.---- 114 131 4 Mexico 125; Japan 1. 

Nickel: Metal including alloys: 
Unwrought _.-— value, thousands_ — _- $1 $1 
Semimanufactures____-__----- | 1 4 1 Canada 1; Mexico 1. 

Silver: Metal including alloys, unwrought . . 
and partly wrought 

value, thousands_ — $30. $65 $1 Switzerland $64. 
Tin: Metal including alloys: . 

Unwrought ___.2_-_-------=- 3 5 1 Guatemala 1; United Kingdom 1. 

Semimanufactures__—.___----- 6 7 1 United Kingdom 4; Netherlands 1. 

Zinc: Metal including alloys: 
Unwrought ________-------- | 1,016 609 6 Mexico 519; Peru 84. 

Semimanufactures_ __ — ~~ +-_-- 15 8 2 Mexico 5; Guatemala 1. 

Other: . 
Ores and concentrates. ___—-_-~- 2 8 _- Spain 6; West Germany 2. 

Ashes and residues. .____-__--- 2 22 _- All from Guatemala. 

Base metals including alloys, all forms 5 9 1 Netherlands 6; West Germany 2. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

etc _____________------- 653 678 8 Guatemala 664; Italy 4. 

Grinding and polishing wheels and . 

stones ______.___-__----- 87 73 3 Brazil 21; West Germany 15; 
Czechoslovakia 8. 

Asbestos, crude ____ _____-------- 3,955 1,989 — All from Canada. 

Boron materials: Oxides and acids _—_ ~~ 3 17 14 West Germany 2; Netherlands 1. 

Cement. _______-.----------- 1,015 14,985 _- Guatemala 14,020; West Germany 
461; Denmark 176. 

Clays, crude_______-__--~------ 5,413 4,739 826 Guatemala 3,873; Mexico 26. 

Diatomite and other infusorial earth _ _ — 544 445 220 Mexico 208; West Germany 17. 

Fertilizer materials: Manufactured: 
Nitrogenous__—-_--_----~---- 215,662 173,598 118,749 Belgium-Luxembourg 20,008; West 

Germany 9,014. 

Phosphatic ______---__-----~- 164 21,423 5,706 Colombia 5,397; Romania 5,224. 
Potassic _______~.~--_--~---- 240 11 1 Mexico 10. 
Unspecified and mixed __ ~~~ -_-- 34,196 48,706 12,049 Romania 13,228; Spain 12,025. 

Graphite, natural _ value, thousands_ _ $9 $2 $2 
Gypsum and plaster _______------ 10,595 12,979 11 Guatemala 12,693; Honduras 233; 

West Germany 25. 

Lime ___________----------- 1,163 1,781 _- All from Guatemala. 

Mica: Crude including splittings and 
waste ________--_---------~- 4 3 3 

Phosphates, crude ___-________--- 21 41 20 West Germany 21. 

Precious and semiprecious stones other 
than diamond, natural 

value, thousands_ — $42 $24 _— West Germany $14; Switzerland $10. 

Salt and brine. ______.--------- 82 75 21 Canada 41; West Germany 13. 

Sodium compounds, n.e.s.: 
Carbonate, manufactured_ — _ _ - - — - 5,514 4,691 2,651 West Germany 763; Netherlands 604. 

Sulfate, manufactured _—_—_-_--~- 18 7 1 West Germany 6. 

See footnotes at end of table.
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Table 5.—El Salvador: Imports of mineral commodities! —Continued — 

(Metric tons unless otherwise specified) | . 

: OO Sources, 1984 a | 

Commodity “1983 1984. 
Oe | | a Saued ee Other (principal) co | 

INDUSTRIAL MINERALS —Continued SO te 

Stone, sand and gravel: | - . 7 | | | 
Dimension stone: a pO — 
__. Crude and partly worked _____ 2,329 - 2,506 ~- . Allfrom Guatemala. .. So, _ Worked _-___ 83 162. __ Do. | ae | 
Gravel and crushed rock ________ 1,237 440 35 Guatemala 386; Mexico 19. - 
Limestone other than dimension __ _ 5,825 5,198 87 . Guatemala 4,513; Mexico 280; Costa 

a ica 175. . 
. | Quartz and quartzite.____§_§_.___ * 353 - 379 1 Mexico 378. on 

Sulfur: mo Co a 
Elemental: Crude including native . 
‘and byproduct ___._________ 2,481 3,181 3,030 Mexico 151. a 

Sulfuric acid___. ~~... 2 ____ 1,305 9 . 2 West Germany 6; Guatemala l. . _ 
Talc, steatite, soapstone, pyrophyllite __ 390 426 180 Guatemala 147; Hong Kong 30. 

MINERAL FUELS AND RELATED a | a | a MATERIALS 7 ST oo! 
Coal, all grades excluding briquets ____ - 187 | 132.- 60. West Germany 60; Colombia 10. 
Coke and semicoke__-___________ . 363 194 10 West Germany 120; Colombia 55. 
Petroleum: | a . | 

Crude_ thousand 42-gallon barrels_ _ 5,159 10,943 ~— ° Mexico 6,363; Venezuela 4,580. — . - 
_ Refinery products: _ . . . 

- Gasoline, motor______do____ 61 68 . 8 Guatemala 38; Netherlands Antilles 

Mineral jelly and wax __do____ - 17 15 9 West Germany 3; Japan 2. - 
Kerosene and jet fuel_ __do____ 7 7 5 - Bermuda 1; Netherlands Antilles 1. 
Lubricants ____-____do____. 43 - 41 29 Netherlands Antilles 6; Jamaica 5: - 

"Revised. : . 
1Table prepared by H. D. Willis. | . | 

Mineral production during 1987 was very grams of gold and 23.56 grams of silver per | 
limited, being confined primarily to gold, ton. | 
limestone, and silver. Other mineral occur- In recent years there has been virtually 
rences reported included copper, iron ore, no oil exploration, offshore or onshore. As a 
lead, mercury, perlite, sulfur, and zinc. consequence, El Salvador has had to rely | 
However, little progress was made toward entirely on imported oil to meet the needs of ~ 
the development of these deposits. Gold was the 17,000-barrel-per-day Acajutla refinery. 
produced by Minas San Cristobal S.A.. a Alternative energy sources have been devel- 
subsidiary of Javelin International Ltd. of oped, such as the hydroelectric power sta- 

: Canada, from its underground mine at San _ tions at Cerron Grande and San Lorenzo on | 
Cristobal in Morazan Department. Another the Lempa River. The Government devel- 
gold-silver property is about 56 kilometers oped plans to divert a portion of the coun- 
northeast of San Salvador, where develop- _try’s sugar cane production toward a sugar- 
ment and rehabilitation have been under- based ethanol program for which it has 
taken by the Bruneau Mining Corp. of reportedly secured a $30.4 million loan from 
Canada. The deposit has been estimated to Venezuela. : 
contain 200,000 tons of reserves grading 6.2
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: | | GUATEMALA: | | 

Prospects for continued improvement in aging 6% antimony and 0.5% lead. 
economic performance were diminished by Petroleum production in Guatemala was 
an upsurge of guerrila activity toward year- from the Lower Cretaceous reservoirs of the 
end. In addition, an early end to the rainy Rubelsanto and West Chinaja Fields in 
season adversely affected the basic grain northern Guatemala by the French oil con- 
and coffee crops, and presented problems cern, Société Nationale Elf Aquitaine, for 
for the hydroelectric sector. Nevertheless the Petromaya consortium, a joint venture _ 
the economy grew by an estimated 2% with with Basic Resources International S.A. 
the GDP reaching an estimated $8.4 billions The crude oil produced was transported by 
in current dollars. a 200-kilometer pipeline from Rubelsanto to 

The mining and mineral sectors remained the Caribbean terminal of Puerto Barrios 
_ rather restricted, with only limited produc- for shipment to Louisiana. A new well near 

tion. reported of antimony, feldspar, gyp- the Alta Verapaz and Peten boundary was 
sum, iron ore, lead, limestone, marble, and estimated to yield 2,000 barrels per day, 
sand and gravel. Lead production has been roughly equivalent to one-third of current 
about 75 to 100 tons per year in recent years national production. 
from the Ballena, Montenegro, and Penasco The Chixoy hydroelectric powerplant, re- | 
Mines operated in Chiquimula State in portedly the largest in Central America, 
southwestern Guatemala by Cia. Minas de has the capacity to provide about 90% of the 
Oriente S.A. (MINERSA). Ore reserves were country’s electrical power requirements. 
estimated at 2.2 million tons averaging 86 However, because of the premature end to 
grams of silver per ton, 0.58% lead, and the rainy season, the water level atthedam_ __—y 
4.28% zinc. The Annabella and Los Lirios fell below that deemed necessary for maxi- 

| antimony-tungsten mines owned by Minas mum output, and consequently, the Govern- 
de Guatemala S.A. at Iztahuacan near the ment-owned National Electrification Insti- 
Mexican border have been producing at the _ tute (INDE) was forced to reactivate some of 

: rate of 1,800 tons of ore per month aver- the country’s thermal power generators. 

Table 6.—Guatemala: Exports of mineral commodities? 
; . — Metric tons unless otherwise specified). 

. . | Destinations, 1984 

Commodity 1988 1984 Bnited Other (principal) 

. , METALS : | | 
Aluminum: . 

Oxides and hydroxides _________ 1 2 _- All to El Salvador. 
Metal including alloys, semimanu- , 
factures________________ _ 630 190 LL. El Salvador 92; Honduras 89; Costa 

Rica 7. . 
Copper: 

and concentrate ___________ 12 111 50 Belgium-Luxembourg 61. 
Metal including alloys: 

Unwrought. __._-__._____- 122 — 60 41 Netherlands 19. 
Semimanufactures _________ 521 56 2 ._ Belgium-Luxembourg 20; Nether- 

lands 18; West Germany 16. 
Iron and steel: | 

Iron ore and concentrate excluding 
aronsted pyrite _.___________ 2,902 2,299 __ Et Salvador 2,278; Costa Rica 21. 

“Scrap _--___-__________ 3 396 __ All to El Salvador. 
Pig iron, cast iron, related mate- 

rials... 2-22 41 66 _- Honduras 43; Belize 23. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions_______._.___- 5,616 4,255 —_ El Salvador 3,733; Honduras 514; 

Universals, plates, sheets __ 3,128 1,183 _ Bl Salvador 867; Nicaragua 224; Hon- 

Hoop and strip_________ 52 86 — Honduras 71: E] Salvador 9. 
Rails and accessories _ _ __ _ 2 -- 
Wire _._§____________ 1,421 1,396 _- El Salvador 1,031; Nicaragua 244; 

Costa Rica 100. 
Tubes, pipes, fittings . __ __ 6,045 3,670 _. El Salvador 2,756; Honduras 889; 

Nicaragua 25. 
Castings and forgings, rough 5 1 — All to El Salvador. 

See footnote at end of table.
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Table 6.—Guatemala: Exports of mineral commodities! —Continued a 
. (Metric tons unless otherwise specified) 

, OO os Destinations, 1984 

Commodit 1983 1984 “to . 
y : . - uited Other (principal) - 

METALS —Continued a 

Lead: , . 
Oxides ____.~~_-_~--~~-_u Le | _- 
Metal including alloys, semimanu- . 
factures____~__~-__ LLL 4 5 _— All to Honduras. 

Magnesium: Metal including alloys, semi- ee eo 
manufactures _______________ 10 ne 

Manganese: Oxides -___~_________ Joo od -- 
Tin: Metal including alloys, semiman- . Se . 

ufactures _____ value, thousands_ _ . a $2 _- All to El Salvador. 
Tungsten: Metal including alloys, all — oO 

or ~--- eee 255. 71 42 West Germany 15; Honduras 14.__- 
inc: - ; 
Oxides __-__ ~_-___~_~_________ oo 14 9 ~~ Honduras 7; El Salvador 2. 
Metal including.alloys: _ - 

Unwrought_ _____________ 13 1 -- All to El Salvador. 
_. Semimanufactures_.__..._. 70 28 -- All to Honduras. 

Other: Ashes and residues _________ 74 - 161 | 89 Netherlands 50; West Germany 20. 

. _* INDUSTRIAL MINERALS . a se 

Abrasives,nes.: . . . 
. . Natural: Corundum, emery, pumice, “ 

ete --_-__-__- 2 . , 813. . 765° © -.  Allto El Salvador. 
‘Grinding and polishing wheels and . . 

stones _. 2/72 LL 29 28 = __ | El Salvador 27; Honduras 1. 
Cement____-- ~~ ~~ ~~~ 2 LL 115 13,674 oo All to El Salvador. 
Clays, crude____..____._______ 7,977 4,745 -- El Salvador 3,916; Honduras 362; 

. SO 7 Costa Rica 277. 
Cryolite andchiolite________.___ _ 3,123... 3,542 es Costa Rica 2,662; Panama 800; El 

. Salvador 80. : 
Diamond: Gem, not set or strung a 

value, thousands_ _ $2 a 
Diatomite and other infusorial earth _ _ _ TT 41 -- All to Costa Rica. 
Fertilizer materials: Manufactured: , . 

Ammonia ___— value, thousands_ _ $5 $1 —_ All to El Salvador. 
Nitrogenous_____..________ NA 58,884 2,661 Mexico 54,430; Canada 1,730. 
Potassic __.__.__._________ 184. -- Lo 
Unspecified and mixed _________ 13 __ 

Graphite, natural _ value, thousands_ $5 «$i _- All to El Salvador. 
Gypsum and plaster _____________ 10,792 13,277 — El Salvador 12,387; Costa Rica 890. 
Lime _______~~_______~_______ ~ 1,212 1,940 _- El Salvador 1,750; Costa Rica 190. . 
Nitrates, crude ___________ ____ -- 20 -- Honduras 19; El Salvador 1. 
Salt and brine__ 9 _~§ ~~ ~~ _______ 21 11 _- All to Mexico. 
Sodium compounds, n.e.s.: Carbonate, 

manufactured _____~__________ 96 _- 
Stone, sand and gravel: . . 

Dimension stone: — . 
Crude and partly worked _____ 2,646 3,683 83 El Salvador 2,393; Japan 716; Colom- 

ia 319. 
Worked ________________ 943 1,281 851 E] Salvador 247; Mexico 66. 

Sand other than metal-bearing ____ 3,060 1,540 -- El Salvador 1,021; Costa Rica 519. 
Sulfur: Sulfuric acid ____ ~~ 9-9 ____ 14 40 _- El Salvador 21; Belize 18; Costa Rica 

Talc, steatite, soapstone, pyrophyllite __ 289 270 _- El Salvador 165; Costa Rica 101; Hon- 
uras 4. 

Other: Crude ______~___________ 2,579 2,345 _- E] Salvador 2,325; Honduras 20. 

. MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural __ _____ a. 60 — Italy 40; Costa Rica 20. 
al: 

- .. Anthracite and bituminous. — —__ __ 3 -- 
- ,  Lignite including briquets _—_—__~_ 2 1 -- All to Honduras. 

Coke and semicoke_____________~_ 5 — 
Petroleum: 

Crude_______ _42-gallon barrels_ _ 1,878,918 987,522 904,996 Panama 82,526. 
Refinery products: 

Liquefied petroleum gas 
do. ___ — 128 _- All to El Salvador. 

Gasoline, motor ____ ——do____ 10,515 _- 
Mineral jelly and wax __do____ 79 _- 
Distillate fuel oil __. do ____ 7 _- 
Lubricants ______.do____ 686 364 — El Salvador 175; Costa Rica 119; Hon- 

duras 49. 
Eee 

NA Not available. 
1Table prepared by Linda Williams.
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Table 7.—Guatemala: Imports of mineral commodities’ oe 
. (Metric tons unless otherwise specified) 

_ eS Sources, 1984. 

Commodity 1983 1984 - 
United os 

| States Other (principal) 

METALS . . 

Aluminum: 
Oxides and hydroxides ___— ~~~ 4,283 2,526 185 Mexico 693; Panama 615; Jamaica 

Metal including alloys: : 
Unwrought__----_------- 248 942 (?) N etherlands 379; Canada 237; France 

Semimanufactures _________ 2,508 1,822 124 El Salvador 774; West Germany 374; 
. . pain 268. 

Cobalt: Oxides and hydroxides — _ _ _ — — — 5 2 (7) . Mainly from Netherlands. . 
Copper: 

Ore and concentrate _____..._-~ 2,200 ~ 1,223 397 Mexico 778; West Germany 21. 
Metal including alloys: . 

Unwrought. _____....--- 3 62 -- Canada 50; Republic of South Africa 

Semimanufactures __ _~______ 291 188 111 Brazil 30; Mexico 29. 
Iron and steel: Metal: - . 

Pig iron, cast iron, related materials _ 12,472 22,149 13,360 Mexico 3,005; Venezuela 2,941. 
Semimanufactures: | , 

Bars, rods, angles, shapes, sections 10,179 12,783 257 Nicaragua 5,379; Republic of Korea 
- . 2,662; Belgium-Luxembourg 1,772. 

Universals, plates, sheets _ _ _ _ — 47,810 42,387 3,978 Japan 18,302; France 11,966. 
Hoop and strip. __._._.__~_~ 779 810 84 West Germany 356; Japan 233. 
Rails and accessories _ _ _ _ — _—- 336 11 -- All from Belgium-Luxembourg. 
‘Wire. _~_________----_- 23,877 13,796 198 Mexico 3,074; Venezuela 2,589; West 

Germany 2,148. — 
Tubes, pipes, fittings _..____~ 9,902 4,740 2,298 Canada 1,572; Venezuela 210. 

Lead Castings and forgings, rough _ _ — 463 172 141 France 12; Spain 5. 
ad: a, 
Oxides _____.-._---_----~-~- 440 350 2 Mexico 323; Honduras 22. 
Metal including alloys: 

Unwrought_________~---- 2 2 2 
. Semimanufactures ________~_ 42 46 -- Peru 28; Honduras 11; El Salvador 7. 

Magnesium: Metal including alloys, semi- . 
manufactures _........_-__-~_ 14 2 NA Mainly from Peru. oe 

Manganese: Oxides _________-.—- 44 70 61 Belgium-Luxembourg 9. _ : 
Nickel: Metal including alloys: . 

Unwrought __________.~-.~__- 2 1 1 
Semimanufactures___._..~____ 5 7 3 West Germany 3; Canada 1. , 

Platinum-group metals: Metals including . 
alloys, unwrought and partly wrought 

value, thousands_ — $3 -- 
Silver: Metal including alloys, unwrought 

and partly wrought _____——do___~ $5 $3 $3 . . 
Tin: Metal including alloys: 

Unwrought _______.-_____-- 3 6 1 Mexico 2; United Kingdom 2. 
Semimanufactures_________—-- 3 9 4 United Kingdom 3; Denmark 1. 

Tungsten: Metal including alloys, all - 
ior eee ee ee 10 9 6 Belgium-Luxembourg 3. 

inc: 
Oxides _. 2 ~~ ee 247 371 119 Mexico 112; West Germany 51. 
Metal including alloys: 

Unwrought_ ____....----- 2,948 | 2,904 -- Mexico 2,116; Canada 772; Honduras 

Oth Semimanufactures ____.——_- 48 59 5 Canada 51; Panama 2. 
er: 
Oxides and hydroxides _______ ~~ 214 281 68 West Germany 82; Austria 50. 
Ashes and residues_ _ _ _______—- 294 120 _- Nicaragua 100; El Salvador 20. 

INDUSTRIAL MINERALS | 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

etc ______________------ 6 7 4 Brazil 2; Mexico 1. 
Grinding and polishing wheels and 

stones ______~___-_____--_- 124 137 5 Brazil 56; Italy 21; Spain 14. 
Asbestos, crude _________------- 681 680 6 Canada 659; Italy 15. 
Boron materials: Oxides and acids __ __ 6 24 5 West Germany 5; Mexico 4. 
Cement_______________~_____-_ 44,212 32,346 276 El Salvador 31,362; Mexico 406. 
Clays, crude__._-__..._-_--__-~- 3,266 3,160 2,886 Mexico 144; West Germany 78. 
Diamond: Industrial stones 

value, thousands_ _ $1 $1 -- All from West Germany. 
Diatomite and other infusorial earth _ _ _ 714 427 23 Mexico 404. 

See footnotes at end of table.
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| Table 7.—Guatemala: Imports of mineral commodities! —Continued a 

(Metric tons unless otherwise specified) 

: - . _ ‘Sources, 1984 — i 

, Commodity 1983 1984 
. — . : Ghited ~ 7. s Other (principal) . 

INDUSTRIAL MINERALS —Continued  — 7 oe ce 

Fertilizer materials: | a, Dy 
Crude, nes ~ ~_-____~_~________ 2 -- me a , 
Manufactured: - Se re 

Ammonia____~~~~_~_~_____ 1,739 1,821 42 Mexico 1227 ; Japan 432; West Ger- | 
| ’ ‘many 78. ° - 

'  Nitrogenous ___~__~~_~____ 96,070 115,684 27,753 Netherlands 49,143; Mexico 12,680. 
Potassic. $$ _-_-__~________ — 6,889 27,454 8,156 West Germany 15,041; Netherlands. 

ce Unspecified and mixed_______ 5,827 - 54,110 6,101 Netherlands 32,020; Norway 7,646. . 
Graphite, natural ~_-_.____.______ 49 9 2. Mexico 5; Italy 2. oa oo , 
Gypsum and plaster _____________ 33. 49 48 Canadal. = — se 
Lime ____- 2 LLL 26 13 6 Mexico 4;Canada3. = sss 
Mica: Crude including splittings and a, - 
__waste _-_.~_-_-_~___ Le 9 11 3 ~=—s“ France 8. SO , 
Nitrates, crude _____=__________ 10 _ 20° ... AllfromChile. ©... - a 
Pigments, mineral: - mo oe 

Natural, crude ______________ 162 — ot Oe 
Iron oxides and hydroxides, processed _ 185 290 79 | Netherlands 154; Belgium-Luxem- 

. . urg 24. ae 
Precious and semiprecious stones other . 

than diamond: Natural | cs bo 
value, thousands__ | —_ $1 $1 a a . 

Salt and brine____~_~§____________ 14,808 ° 6,365 8 El Salvador 6,170; Honduras 95; Nica- 
oo ragua69. PB 

Sodium compounds, n.e.s.: . sity 
Carbonate, manufactured__ _ ._ ___ 8,843 8,526 6,353 Romania 746; East Germany 698. — 
Sulfate, manufactured _________ 2,520 3,518 6 Mexico 3,475; West Germany 18;. - 

- Nicaragua 14. oe 
Stone, sand and gravel: . . So . 

Dimension stone: . oO Dots wo 
Crude and partly worked _____ 48 : 36 .~- Costa Rica 18; Mexico18. | 
Worked 2 2 5 5 ee 264 157 51 Costa Rica 88; El Salvador 13. 

‘Quartz and quartzite: __________ 2 37 37 re So 
s igand other than metal-bearing ____ 44 34 1 Costa Rica 20; Mexico 13. , 

ulfur: 
Elemental: Crude including native . oo a 

and byproduct _____________ 42 362 -- . Mexico 301; Belgium-Luxembourg 56; 
West Germany 5. 

Sulfuric acid. 2 $22 ~~~ 1,089 1,150 2 El Salvador 967; Mexico 147; Costa 
ica 31. ee | 

Talc, steatite, soapstone, pyrophyllite __ 219 411 281 China 71; Japan 18. oo oO 
Other: Crude __________~_______ 301 51 -- France 36; United Kingdom 15. 

MINERAL FUELS AND RELATED . 
MATERIALS 7 

Carbon, unspecified ___._________ 2,912 2,199 57 Venezuela 1,859; West Germany 137; 
Canada 61. 

Coal: . 
Anthracite and bituminous_ _ _ _ _ _ _ _- 20 15 Mexico 5. 
Lignite including briquets _______ 16 109 20 Finland 58; Mexico 31. 

Coke and semicoke______________ 310 263 196 Mexico 67. 
Petroleum: 

Crude_ thousand 42-gallon barrels_ _ 3,030 11,549 _- Venezuela 6,622; Mexico 4,803; Trini- 
dad and Tobago 124. 

Refinery products: 
Liquefied petroleum gas oo 

do_ ___ 199 729 689 Netherlands Antilles 20; Mexico 17. 
Gasoline, motor ______do____ 878 1,148 (?) Netherlands Antilles 1,090; Vene- 

zuela 54; Panama 3. . — 
Mineral jelly and wax _ _do__ __ 50 58 9 West Germany 34; Japan 6. 
Kerosene and jet fuel_ _ _do__ __ 164 218 7 Netherlands Antilles 207; Mexico 3. 
Distillate fuel oil _.___do___~_ 1,255 1,471 (?) Netherlands Antilles 1,289; El Salva- 

dor 92; Trinidad and Tobago 35. 
Lubricants _________do____ 114 126 53 Netherlands Antilles 26; Jamaica 25. 

eee ET 
NA Not available. . 
1Table prepared by Linda Williams. 
2Less than 1/2.
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| Be ey ~ HONDURAS  ~—~—s_ 

In 1987, industry continued to play only a trate, but by yearend the equipment had 
minor role in the country’s economy, with not been hooked up, and efforts were contin- 
gold and silver dominating the minerals uing to tie the copper circuit into the 
sector. The GDP, estimated at $3.59 billion® operation. | 
in current dollars, reflected a 2% increase In an agreement signed with the Govern- 
in the national output for the year. The ment of Honduras, APH has the right to 
unstable political situation in neighboring keep 60% of the dollars earned overseas 
Central American countries hampered from concentrate exports, with the balance 

mine development and slowed exploration. of 40% being repatriated to the Govern- 
Despite these problems, the French Bureau ment to cover local costs, including electrici- 
de Recherches Géologiques et Miniéres was__ ty, labor, and other supplies. In addition, 
contracted to carry out a mineral inventory APH will have to pay a 1% to 1.5% royalty 
on behalf of the Ministry of Natural Re- on net revenues and an income tax. Import 
sources. The work included the production and export duties were removed, which will | 
of geologic maps of the mineralized areas at greatly improve the economic feasibility of 
a scale of 1:50,000. The program was funded the project. APH also has planned explor- 
jointly by the Inter-American Development atory work on the nearby El Manzanal 
Bank and the French Foreign Ministry. silver prospect and the San Juancito gold 
‘In April. 1987, U.S.-based AMAX Inc. prospect. | s — 

announced that its subsidiary, Rosario Re- Because of the lack of domestic oil and 
sources Corp., had sold its El Mochito lead- natural gas resources, in. 1987, Honduras 
silver-zinc mine and related facilities to imported approximately 2.8 million barrels 
American Pacific Holdings Inc. (APH) of of oil, principally from Venezuela. 
the United States. The mine was reopened Plans were finalized for the full comple- 
in October at a production rate of 1,100 tons _ tion of the $600 million El Cajon hydroelec- 
of ore per day with plans to raise production tric power project on the Humuya River 
to 2,000 tons per day in 1988. The plans near San Pedro Sula in northwestern Hon- 
included focusing on the more recently duras and the El Nispero project on the 
explored underground sections of the ore Palaja River in the Department of Santa 

| body, where reserves were determined tobe Barbara. It was determined that by yearend | 
5.5 million tons grading 3% to 4% lead, 8% 1988 Honduras would be in a position to 
to 10% zinc, 3 to 4 troy ounces of silver per export electricity to Costa Rica, Nicaragua, 
ton, and about 0.6% copper. The mill has and Panama. , : | 
the capability to produce copper concen- . 

a Table 8.—Honduras: Exports of mineral commodities’ | 

(Metric tons unless otherwise specified) 

. . Destinations, 1984 . 

| Commodity | 1983 1984 United Other (principal) 

METALS | 
Aluminum: Metal including alloys: . 

Unwrought __________-_-____- 10 a 
Semimanufactures__—— ~~ _—__-_- _- 8 _- All to Guatemala. 

Cadmium: Cd content of zinc concentrates 161 283 111 United Kingdom 76; Belgium- 
Luxembourg 57. 

FRE an and concentrate, Cucontent _ _ — _- 60 -- All to Belgium-Luxembourg. 
Metal including alloys, semimanu- 

factures ___________-_---~- ~ (7) _- 
Gold: 

. Au content: 
Of lead concentrate 

value, thousands_ _ $813 $293 $180 Japan $113. 
In activated charcoal _ _ _do_ — ~~ $530 $880 $696 Canada $184. 

Metal including alloys, unwrought 
do. . — — $64 __ 

See footnotes at end of table.
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Table 8.—Honduras: Exports of mineral-commodities' —Continued 
. | _ (Metric tons unless otherwise specified) a | ; 

. . of Destinations, 1984 
| _ Commodity __ . 1983 1984 tod 

| ™m “y | | Ghited Other (principal) : 

METALS —Continued a | oe 

Iron and steel: Metal: Semimanufactures: . me . 
Universals, plates, sheets________ — 13 — All to Guatemala... 
Wire __-_____-~-_-__--~-~~-____: 998 149 -- Guatemala 98; Costa Rica5l. 
Tubes, pipes, fittings. .-._._____ 6 2 _- Allto Panama. 
Castings and forgings, rough _ _ _ _ _ _ 1 ve . co . 

Lead: - . : 
Pb content: . 7 7 

Of copper concentrate ________. __ 257 _- All to Belgium-Luxembourg. 
Of lead concentrate. ________ 17,264. 17,893 7,819 Japan 10,074. . . 
Of zinc concentrate_________ 357 _- 

‘Metal including alloys, semimanu- . oO oo 
a ‘factures___ 2-222 - 2 LL 29 3 _- All to Guatemala. Bo 

. Silver: Ag content: | — . 
Of copper concentrate 7 

. value, thousands. ~ -- $192 _. All to Belgium-Luxembourg. 
Of iead concentrate _____do____ $30,560 $21,137 $8,775 Japan $12,362. 

. Of silverconcentrate ____-_do____ (?) . $26 $26 | 
. Ofzinc concentrate _____do____ $6,710 $4,486 $1,084 Belgingr Wuxembourg $1,695; Italy 

sind Betiveted charcoal — _- _ do. $ 20 tséS $4 Canada$l. = - 
- inc: 

Ore and concentrate, Zn content _ __ 31,069 40,456 10,633 . Belgium-Luxembourg 16,728; United 
me . oo Kingdom 7,459. Ce . 
Metal including alloys: — 

Unwrought_ __-___________ - 10 _— . . 
Semimanufactures ________ (7) . dl -- All to Guatemala. 

Other: . . . 
Ashes and residues___________- 85 552 552 . . 
Base metals including alloys, all forms (?) 170 170 a . 

. INDUSTRIAL MINERALS oe | 

Asbestos, crude_______.._______  .- 20 -—- oe oo . 
Clays, crude____-_____.-_----- . a 24 -— El Salvador 17; Guatemala 7. . 
Fertilizer materials: pe 

Crude,nes _____-..~ 2 __ 18 -- . 
Manufactured, nitrogenous_ _ _ _ _ _ _ 150 | —_ a 

Gypsum and plaster _____=.______ _- 215 _. All to El Salvador. sO, 
Pigments, mineral: Natural, crude _ _ _ _ 159 _- . 
Salt and brine. __§_$_ ~~~ 1,937 15 — All to Guatemala. 
Stone, sand and gravel: ; . 

Dimension stone, crude and partly 
worked _._______________ 2 133 _- All to El Salvador. 

Sand and gravel ____~_§________ -- 1 _- All to Guatemala. 

MINERAL FUELS AND RELATED : 
MATERIALS | 

Petroleum refinery products: . 
Distillate fuel oil _42-gallon barrels_ _ _- 233,252 _. All to Panama. 
Lubricants____§____.___do____ 4,557 1,673 _- Guatemala 1,092; Nicaragua 581. . 
Residual fuel oi) ________do____ 126,360 _- 
ee 

1Table prepared by H. D. Willis. . 
*Less than 1/2 unit. | 

Table 9.—Honduras: Imports of mineral commodities! 7 
(Metric tons unless otherwise specified) 

eee 
Sources, 1984 

Commodity 1983 1984 

Ghited Other (principal) 
ee 

METALS 

Aluminum: Metal including alloys, semi- 
manufactures _______________ 676 757 246 Guatemala 136; Mexico 89. 

Copper: 
re and concentrate___"._______ __ 533 288 Mexico 239; West Germany 6. 

Sulfate___________________ 231 156 155 West Germany 1. 
Metal including alloys: 

Unwrought_ _____________ 58 1 1 
Semimanufactures _________ 504 627 217 Peru 186; Japan 59. 

Gold: Ore and concentrate and refined 
value, thousands_ _ $34 _- 

See footnote at end of table.
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_ Table 9.—Honduras: Imports of mineral commodities' —Continued =. 

(Metric tons unless otherwise specified) — - . . 

So - . . ~ Sources,1984 | 

~ Commodity 1983. 1984 . 7 oo a . 

- | | United Other (principal) 

: . METALS —Continued BS , ae oo 

Iron and steel: Metal: | i | oO 
Scrap__--__--.----------- 1 5 4 Guatemala 1.. . 
Pig iron, cast iron, related materials _ —. Fy -- . . ne So 
Ferroalloys __..-___.------.- 29 . 20 1 West Germany 19. — 
Steel, primary forms___________ 4,773 5,515 5,267 Japan 136; West Germany 40. . 
Semimanufactures: CO oo oe me 

Bars, rods, angles, shapes, sections - 12,448 11,187 2,691. Brazil 2,050; Belgium-Luxembourg 
_ oo 1,660. ee 

Universals, plates, sheets _ ___ — 17,901 12,6838 2,112 France 6,763; Japan 3,523. . 
Hoop and strip_ _.____-_~- 675 641 64 Austria 203; West Germany 133; Fin- 

an . 
Rails and accessories _ _ _ __ — __ 58 - 262 244 Netherlands 18.  —s_-. 
Wire. Ltt 8,971 12,176 414 Venezuela 4,439; Republic of South 

Africa 3,261; France 1,412. 
Tubes, pipes, fittings ________ 6,443 3,599 985 Guatemala 967;.Costa Rica 693. 
Castings and forgings, rough _ _ _ 1,532 604 32 Italy 548; Switzerland 17. ; 

Lead: Metal including alloys: oo oo mS 
Unwrought _-. 2 kt; 636 818 216 Mexico 600; Costa Rica‘1. ; 
Semimanufactures_ ________ ~~~ 21 11 _ 6 | West Germany 3;Guatemalal. . 

Nickel: Metal including alloys: . . Ot 4 
Unwrought. _ ___ —__ = kilograms. _ 374 17 -- All from Mexico. | a 
Semimanufactures___________ 3. 4 4 oo 

Platinum-group metals: Metals including oe : 
alloys, unwrought and partly wrought Ft oe mo . 

: _ _ troy ounces_ _ 5,369 10,353 10,353 SO . 
Silver: Metal including alloys, unwrought . . 
and partly wrought ___-———do_-__~ 3,665 — 48,097 2,604 Japan 45,011; West Germany 482. . 

Tin: Metal including alloys: - . oe 
Unwrought'_ $$ ~~ ____ 21 23 22 Spaini. .. - . . 

' Semimanufactures__._...___-._ . 29 . 82 12. WestGermany 8;Panama7. -—s 
Zinc: Metal including alloys: — . oe oo 

Unwrought _________ 1,086 1,084 21 Mexico 863; Canada 200... 
Semimanufactures______...____ 169 371 23 . Mexico 312;Peru 18. — . 

Other: : 
Ores and concentrates_______.__ - -. 545. _— | . 

. Base metals including alloys, all 
forms —~_~_ 2 Le 7 10 8 France 2. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: . . 
Natural: Corundum, emery, pumice, 

ete -_-__-__._ 4 © (?) (?) 
Grinding and polishing wheels and 7 . 

stones _____._§_~__________ 69 59 3 Italy 36; West Germany 6. 
Asbestos, crude__ $2 ~~ 1,522 1,902 -- All from Canada. 
Boron materials: Oxides and acids _ _ _ _ 3 4 1 West Germany 3. 
Cement______________-_____-_ 2,104 1,255 26 West Germany 655; Denmark 551. 
Clays, crude__§___§ ~~~ ee 5,489 1,724 1,336 Guatemala 357; Mexico 22. 
Diamond: Industrial stones 

thousand carats_ _ 805 60 60 . . 
Diatomite and other infusorial earth _ _ _ 305 398 251 Mexico 103; United Kingdom 41. 
Fertilizer materials: 

Crude, n.e.s _____— ~~ kilograms_ _ 961 8 -- All from Costa Rica. . 
Manufactured: 

_ Nitrogenous _________.__- 50,302 63,848 15,707 Netherlands 24,356; West Germany 
a 7 18, . 

Phosphatic_.-______.___- 4,377 11,341 3,686 West Germany 6,015; Netherlands 
,640. 

Potassic_ ___________-___ 5,845 9,728 1,775 . West Germany 7,952; Guatemala 1. 
Unspecified and mixed_ _ _ _ _ _ _ 15,563 14,053 155 Costa Rica 5,976; Japan 4,550; West 

Germany 2,010. 
Graphite, natural ______________ 14 7 (?) Mainly from Mexico. 
Gypsum and plaster _____________ 32 39 34 West Germany 3; Guatemala 2. 
Lime ___-_____---.~ ~~~ -____ 31 15 -- All from United Kingdom. 
Mica: 

Crude including splittings and waste 
kilograms. — 245 425 139 West Germany 139. 

Worked including agglomerated split- 
tings _________.____do____ 72 129 57 France 38; Netherlands 32. 

Phosphates, crude _________do___~— 370 208 208 
Pigments, mineral: Natural, crude _ _ _ — 65 1 1 
Precious and semiprecious stones other 

than diamond: Natural 
value, thousands_ _ $1 $3 —_ West Germany $2; Switzerland $1. 

Salt and brine. ____§__-___~_~_~_____ 316 451 298 El Salvador 60; United Kingdom 54. 

See footnotes at end of table.
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-.- Pable 9.—Honduras: Imports of mineral commodities‘ —Continued = 

oo - - (Metric tons unless otherwise specified) FT 

a | - ne . .- Sources, 1984 

Commodity 19831984 ) - 
. 7 - So So OO giuted Other (principal) 

INDUSTRIAL MINERALS —Continued | BO : . 

Sodium compounds, nes... oo a a oS 

. Carbonate, manufactured_ __ ~~~ ~~ 2,938 - 938 43. Belgium-Luxembourg 861; East Ger- 

oo . , , many 20. _ 

Sulfate, manufactured ___. ~~~ 2,886 - 2,838 | 201 Mexico 1,923; Belgium-Luxembourg . 

oo ©. 604. - 

Stone, sand and gravel: — mo - 
‘Dimension stone: =. So _ : Oo . oo - 

Crude and partly worked _ _ - _ - -30 53 -- Guatemala 48; Costa Rica 5. 

~ Worked______-_-----~---' 12 6 5 Guatemalal. — . . 

' Dolomite, chiefly refractory-grade _ — 2 19 . 19 - o SS 

_ Gravel and crushed rock _ ~~ _---- ee 36 36 . : 

Limestone other than dimension _ — —~ 95 ' Bl a Guatemala 46; Costa Rica 1. 

Quartz and quartzite. ___.-_---- . 214 287 | 226 West Germany 56; Netherlands 5. © 

Sand and gravel __.-__------- | 24 36 36 . 

Sulfur: . oo 

Elemental: Crude including native Lo Oo oe 

and byproduct _____-_.~---~- 97 (7) _— Mainly from West Germany. 

Sulfuric acid_ _. ______.~------ 376 - 362 48 Netherlands 230; West Germany 84. 

Talc, steatite, soapstone, pyrophyllite _ — 281 154 117 Italy 20; Sweden 6. . 

Other: Crude ______--_-------- | Bye LL, . 

MINERAL FUELS AND RELATED . 
_. MATERIALS . ; 

Carbon black -..__------------ 56 58 1- West Germany 35; United Kingdom 

Coal: All grades including briquets ___— | 70 59. = 385 Belgium-Luxembourg 24. 

Coke and semicoke_______~------~ © 409 -§26 606 Colombia 20. 7 oO 

Petroleum: . ; 
_ Crude_ thousand 42-gallon barrels-_ 2,721 1,415 _- Venezuela 1,089; Mexico 326. 

~ Refinery products: 
Liquefied petroleum gas LO 

, — do 89 92 46 Mexico 46. 
Gasoline _______~~-do___- 510 265 2 Panama 94; Venezuela 73; Trinidad 

and Tobago 67. . 

Mineral jelly and wax __do_ —__ — 12 10 2 West Germany 4; Japan 4. | 

Kerosene and jet fuel_ _ _do_ _ _ _ 297 220 - 6 Panama 113; Trinidad and Tobago 70; 
Venezuela 16. 

Distillate fuel oil ___——do_ ~~~ 1,170 591 24 Panama 215; Trinidad and Tobago 

, 197; Venezuela 53.: 

Lubricants ________-do___~- 61 85 79 Jamaica 3; Netherlands Antilles 1. 

Residual fuel oil_ __ _ __do_ _ __ (?) _- . 
TON 

"Revised. 
1Table prepared by H. D. Willis. 

- 2Lessthan1/2unit. oo 
3Revised to zero. . a 

| NICARAGUA 

The Nicaraguan economy’s 3% decline in value of mineral production while cement, 

1987 followed upon a 3.5% decrease in 1986. gypsum, lime, petroleum, refinery products, 

Since 1984, the economy has shown acumu- salt, and sand and gravel composed the 

lative decline of approximately 9%. The remainder. The Government continued 
GDP was $2.074 billion’ in 1980 dollars. The planning the revival of its mining industry, 

balance of trade was a negative $492 mil- using financial and technical aid from Bul- 

lion. Industrial production declined al- garia, Sweden, the Soviet Union, and a 
though petroleum products and industrial number of Latin American countries. 
minerals showed gains of 5.6% and 6.6%, Gold production for 1987 was almost 
respectively, more than that of 1986. 30,500 ounces compared with 28,700 ounces 

The domestic mining industry has declin- for 1986. Most of it was produced at the 
ed dramatically since its nationalization in Francisco Meza Rojas Mine in the Province 
1979, and by 1987 accounted for only a_ of Zelaya. The production target for 1987 
fraction of the total GDP. Gold and silver was set at 39,000 ounces. Nicaragua pro- 
made up the major portion of the total. duced about 28,600 ounces of silver in 1987.
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In midyear, the Nicaraguan Mining Insti-.. In 1987, Nicaragua imported an esti- 

tute (INMINE) announced that an agree- mated 5.5 million barrels of petroleum and 
ment had been signed by the Governments petroleum products from the U.S.S.R. Ex- 
of Nicaragua and Czechoslovakia to reacti- ploration for oil and gas has been virtually 
vate the Siuna gold mine in Zelaya Prov- nonexistent in recent years because of guer- 
ince. Czechoslovakia is to deliver five 1,100-  rilla activity, except for limited offshore 
kilowatt electrical generating plants needed surveys on the Caribbean shelf. Empresa 
to restart mining operations that were halt- Nacional de Luz y Fuerza (ENALUF) began 
ed in 1984. Mine operations resumed in the Momotombo Volcano geothermal proj- 
September, and ore production began in ect. The total potential of the geothermal 
December at the rate of 300 tons per day. field was estimated at 1,000 megawatts 
Planned production was to be increased to when fully operational. At yearend, the 
1,000 tons per day by 1989. The proved, total installed electrical generating capaci- 
probable, and possible reserves of gold and ty of the country was 325 megawatts, which 
silver ore were estimated to be 26 million was 58% thermal, 31% hydro, and 11% 
tons. Discussions with the U.S.S.R. were geothermal. Actual production was 134 _ 
under way to reactivate the El Limén gold megawatts, or 41% of installed capacity. 
mine 40 kilometer northeast of Leon. In the Nicaragua also purchased 30 megawatts of 
past, E] Limon accounted for 40% of Nica- electrical energy from Honduras during the 
ragua’s gold production. year. | 7 | 

PANAMA | BS 

In 1987, mineral production continued to extend from Santa Barbara, California, to : 
be extremely limited and was primarily McCamey, Texas, in the United States. 
confined to that of clays, limestone, and sea None of the exploratory wells drilled in 

salt. | | the Gulf of Panama, a large sedimentary 

The GDP expanded by an estimated2.5% basin of Tertiary Age, yielded commercial | 
in 1987 to approximately $5.1 billion® in quantities of natural gas or petroleum. 
current dollars, slightly less than the 2.8% Panama, lacking domestic production, im- | 
growth in 1986. Increased political strife ported in excess of 14 million barrels of 
continued to have a negative impact on petroleum, primarily from Mexico and . 
development. However, continued growth Venezuela. The electric powerplants at | 
in foreign trade boosted the importance of Boyano and La Estrella became operational ' 

the Colén Free Zone and the Panama Canal ane produced 50% of total production in : 
in 1987. 290.6. | 

Investigations of known deposits of coal, ~~. 
: ° Physical scientist, Division of International Minerals. 

sear ating 1987. OF special interest were Bane ae Ba et ee donee Sones om . 1 r r izean dollars ». dollars a e rate o 

the vein and placer gold deposits occurring oEWhere. se cescary, values have been converted from 
in the Provinces of Veraguas and Darién, _ Costa Rican colones (c) to US. dollars at the average 

the Cerro Colorado copper deposit in Chiri- OTe eee luce heve been converted from | 
qui Province, and the Petaquilla copper Salvadoran colones (c) to U.S. dollars at the rate of 

deposits near Espinar. Exploratory drilling  SWhere neceesa , values have been converted from 
was carried out in alluvial gold deposits in Guatemalan quetzals (Q) to US. dollars at the commercial 

the old gold mining district in the eastern °f,market rate of G2:50;° USE) 00, The official exchange 
region of Darién Province. New partners foreign debt. The interbank rate of Q2.70=US$1.00 was 
were being sought by the Panama Resource established for remittances, tourism, and miscellaneous 

Development Co. as part of a joint venture ®Where necessary, values have been converted from 
to begin mining operations on the Petaquil- Honduran. lempiras (L) to U.S. dollars at the rate of 

la copper deposits. . - 7Where necessary, values have been converted from 

The Transisthmian crude oil pipeline re- Be ott 00. USS1 00. dollars at the official 
ported a decrease in activity. It will face ®Where necessary, values have been converted from 

further financial problems with the comple- Banamanian balboas (B) to U.S. dollars at the rate of 
tion of the All America Pipeline that will a
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Table 10.—Panama: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) = — 7: a 

. . Destinations, 1985 
~ Commodit 1984 1985 :. . m y ; . Baited Other (principal) - 

METALS . - 
Aluminum: Metal including alloys: FO oe Unwrought ________________ 23 755 641 Japan 40; Mexico 20. 

Semimanufactures____________ 163 302 142 Costa Rica 115; Japan21. 
Copper: . 

Matte and speiss including cement . : copper____. ~~ __________ _- 111 75 Belgium-Luxembourg 18; West Ger- 
many 18. . 

Metal including alloys, unwrought _ _ -- 152 152 . 
Iron and steel: Metal: , _ 
Scrap________~_~___________ 4,040 1,771 - _- Colombia 1,700; Costa Rica 71. Steel, primary forms___________ 16 -- . Semimanufactures: Universals, plates, 

sheets ___-_-___________ _- 1 _- All to Costa Rica. 
Lead: . 

Oxides ___________=__=____ -- 105 ~- Ecuador 60; Costa Rica 45. Sil Metal including alloys, unwrought _ _ -- . 163 __..~ Costa Rica 125; Ecuador 38. 
ilver: . : : 
Waste and sweepings | oT . - value, thousands_ _ -- $736 NA NA. . a Metal including alloys, unwrought uO and partly wrought _ troy ounces__ 18,261 -- 

Zinc: Metal including alloys, semimanu- 
factures____§______________ | 11 4 -- All to Nicaragua. . 

Other: Base metals including alloys, scrap 2,856 2,031 1,152 Belgium-Luxembourg 152; Ecuador | 

_ INDUSTRIAL MINERALS 
Fertilizer materials: Manufactured, . . potassic _____-— value, thousands. _ —_— $4 _- All to Bolivia. 
Sodium compounds, n.e.s.: Sulfate, manu- oe factured____§ ~~ ee 58 _— Costa Rica 40; Ecuador 18. oo Stone, sand and gravel: Dimension stone, 

worked _____ = _— 7 _— Mainly to Nicaragua. 
MINERAL FUELS AND RELATED . ” 

MATERIALS _ 
Asphalt and bitumen, natural _______ -- 6,330 6,330 . _ Petroleum refinery products: — . Lubricants . 

thousand 42-gallon barrels_ _ 3 4 —_ Mainly to Costa Rica. 
Unspecified __ .§________do____ 204 731 148. Bahamas 326; United Kingdom 202. 

NA Not available. 
1Table prepared by H. D. Willis. | 

Table 11.—Panama: Imports of mineral commodities’ 
(Metric tons unless otherwise specified) 

eee 

Sources, 1985 

Commodity, 19841985 
. Sed Other (principal) _ | 

eee 

METALS . eS 
Aluminum: 

Oxides and hydroxides _________ 2 509 7 Italy 2; unspecified 500. Metal including alloys: 
Unwrought.__-§___________ 934 1,308 844 Saudi Arabia 267; West Germany 90. Semimanufactures __________ 983 1,098 418 Brazil 286; Costa Rica 132. Cobalt: Oxides and hydroxides 

value, thousands_ _ _- $3 _- All from West Germany. Copper: 
Matte and speiss including cement 
copper_-_________________ __ 18 NA NA. 

Metal including alloys: 
Unwrought______________ — 6 1 Netherlands 3; Chile 2. Semimanufactures_________ 678 725 173 Chile 387; Belgium-Luxembourg 60. Iron and steel: Metal: 

Scrap___-___.__________ —_ 4,938 100. ~—s- France 2,512; Spain 2,000. Pig iron, cast iron, related mate- 
rials ~.--_2 2 ee _- 8,095 3,521 Venezuela 4,000; Netherlands 500. Ferromanganese_____________ -- 3 3 

Steel, primary forms___________ 10,288 13,511 3,044 Venezuela 7,996; Costa Rica 1,325. 

See footnotes at end of table.
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Table 11.—Panama: Imports of mineral commodities! —Continued 

— (Metric tons unless otherwise specified) . . . 

Sources, 1985 

Commodity 1984 1985 | 
| . States Other (principal) | 

METALS —Continued | : . 
Iron and steel: Metal —Continued 

Semimanufactures: | 
Bars, rods, angles, shapes, sec- 

tions ~~~ LLL 12,087 12,909 631° Brazil 2,417; Belgium-Luxembourg_ 
. 1,782; Republic of Korea 1,298... 

. Universals, plates, sheets __ _ _ _ 33,201 33,060 873 Japan 15,174; France 5,496; Republic ~ 
of Korea 3,949. 

Hoop and strip. ____~______ 670 687 25 Japan 315; Republic of Korea 59. 
Rails and accessories _ __ _ _ _ __ — 126 114 _—-- Costa Rica 11; Italy 1. 
Wire. .~_~_ ~~~ Le 7,175 3,730 208 Brazil 1,436; Republic of Korea 755; 

| United Kingdom 379. . 
Tubes, pipes, fittings _______ _ 9,155 3,960 654 France 1,019; Costa Rica 1,014;Re- 

public of Korea 880. . 
Lead Castings and forgings, rough _ _ _ _- 23 3 Costa Rica 20. 

ad: DO 
Oxides _.__-_-__.____-______ _- 19 ~~ Mexico 14; unspecified 5. 
Metal including alloys: a 

Unwrought___-__--..___- _- 187 72 Costa Rica 115. 
Semimanufactures _________ _- 22 6 West Germany 11; Denmark 5.: 

Manganese: Oxides _______.__--- | -- 1. 1 
Nickel: Metal including alloys: 

Unwrought ________________ _- 2 NA NA. 
Semimanufactures____________ _- - 2 (?) NA. 

Rare-earth metals including alloys, all . . 
forms _._._______. ~___.--- -- 3 1 Netherlands 2. 

Silver: . 
. Waste and sweepings . . 

value, thousands_ _ -- $12 -- Guatemala $8; unspecified $4. 
Metal including alloys, unwrought . . 

and partly wrought _____do____ $489 $1,394 $367 Colombia $523; Guatemala $75. 
_ Tin: Metal including alloys: 

Unwrought _.______________ a ~ 15 (?) Canada 10; Bolivia 1; West Germany 

. Semimanufactures______§_____— _- 2. 1 West Germany 1. 
Titanium: Oxides___§ __. 9. _~_~_____ _- 149 _- Mexico 136; France 5; United King- 

- dom 3. 
Uranium and thorium: Metals including 
zoey allforms — value, thousands_ _ _- $31 $11 Italy $5; France $1. 

inc: 
Ore and concentrate __ _ _ __do___. _- $1 _— All from West Germany. 
Oxides -__-____ ee -- 53 44 Guatemala 4; Belgium-Luxembourg 

Metal including alloys: : 
Unwrought. ___§_.$______~- 399 383 99 Peru 237; Canada 40. 

Oth Semimanufactures ___——_ ~~~ _- 18 9 Costa Rica 6; unspecified 3. 
er: 
Oxides and hydroxides ________~ -- 14 3 United Kingdom 11. 
Ashes and residues_ ___ ________ -- 19 2 Costa Rica 12; unspecified 5. 
Base metals including alloys, all forms 6 49 7 Italy 35; Spain 2. 

INDUSTRIAL MINERALS | 

Abrasives, n.e.s.: Grinding and polishing 
wheels and stones _____________ 119 156 15 Brazil 27 jataly 26; Belgium-Luxem- 

Asbestos, crude ___ _.___________ -- . 224 _- Mainly from Canada. 
Barite and witherite_____________ -- 718 _- All from Costa Rica. 
Boron materials: Crude natural borates _ -- 1 1 
Cement___...--.~--~________ 5,229 6,974 92 Costa Rica 2,487; Mexico 2,447; Re- 

public of Korea 700. 
Chalk_________ ~~~ __---- _. 660 ~- Mainly from Costa Rica. 
Clays, crude____..__._._______ 713 1,014 394 E] Salvador 582; Colombia 18. 
Diamond: Industrial stones 

value, thousands_ _ one $3 -- All from Italy. 
Diatomite and other infusorial earth _ _ _ 307 314 246 Mexico 68. 
Feldspar, fluorspar, related materials _ _ 865 713 40 Guatemala 580; Canada 93. 
Fertilizer materials: 

Crude, nes ~~ _--__~________ -- 82 -- All from Guatemala. 
Manufactured: 

Ammonia____.~.-___---__ 157 25 20 West Germany 5. 
Nitrogenous ____________-~ 24,693 20,067 4,066 Trinidad and Tobago 4,931; 

Czechoslovakia 2,950. 
Phosphatic_._.__..____._- 2,978 7,614 7,363 Netherlands 249; Costa Rica 1. 
Potassic_ _.__.__.________ 8,600 6,445 4,279 West Germany 2,016; Netherlands 

149. 
Unspecified and mixed_ __ _ _ _ _ 16,147 22,705 3,580 Costa Rica 8,534; West Germany 

816. . 

See footnotes at end of table.
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| Table 11.—Panama: Imports of mineral commodities' —Continued : 
- (Metric tons unless otherwise specified) . 

. . Sources, 1985 

Commodity _ 1984 1985 

. . a | | oe Buited _ Other (principal) 

INDUSTRIAL MINERALS —Continued | | oe | 

Gypsum and plaster © . a So . | a 
value, thousands____ $373 $148 $76 Jamaica $66; Denmark $3. 

Lime ___-_-------~~-________ 695 375 364 NA. 
Magnesium compounds: Magnesite, crude —_ 70 65 Norway 5. , 
Mica: Worked including agglomerated - . 

_ splittings _._.— value, thousands__. we oo $4 $3 West Germany $1. — 
‘Nitrates, crude __ ~~~ ___ _- "2,492 26 Trinidad Land obago 2,444; West Ger- 

; many 22. | 
Phosphates, crude ______________ — 23 _- All from Costa Rica. 
Pigments, mineral: Iron oxides and hy- . . 

droxides, processed -. 2-2 5 (2) Mainly from West Germany. © 
Precious and semiprecious stones other 

than diamond: 
Natural _____ value, thousands_ _ 3$297 $312 $29 United Kingdom $156; Colombia $25. 
Synthetic _._-____.___do____ _- $5 $5 SO 

Salt and brine. _____§ .§_-._-_______ 1,294 1,037 426 United Kingdom 194; Canada 190. 
Sodium compounds, n.e.s.: So , : 

-Carbonate, manufactured_ ___— ___ 1,941 2,116 1,664 West Germany 225; France 143. 
Sulfate,manufactured _________ 3,075 3,847 26 Mexico 3,500; Belgiurn-Luxembourg 

Stone, sand and gravel: SO 
Dimension stone: . 

Crude and partly worked _____ 905 498 17 Italy 431; Canada 40. : 
Worked ___._.__________. 211 653 65 _— Italy 236; Spain 102; Mexico 71. 

Gravel and crushed rock ________ — 57 50 Mexico 7. 
Limestone other than dimension _ _ _ -- 1,186 _. All from Costa Rica. OO 

po Quartz and quartzite. __$________ _- 7 4 Italy 3. - 
5 Band other than metal-bearing ____ 3,568 7,679 7,606 Netherlands 52; Mexico 7. 
ulfur: 

| Elemental: . . ; 
Crude including native and by- 
product____.._________ -- 21 12 Colombia 8; West Germany 1. 

Colloidal precipitated, sublimed _ _- 15 3 West Germany 10; Italy 2. 
Sulfuricacid. ____~9_~_~_~_~_ ~~ ___ 1,537 —_ 

Talc, steatite, soapstone, pyrophyllite _ _ a8 203 203 . 

MINERAL FUELS AND RELATED , 
MATERIALS 

Asphalt and bitumen, natural __ __ _ __ _- 35 $17 ~~ France 18. 
Coal: All grades excluding briquets _ _ _ _ ~ 8,726 8,288 19 Colombia 8,269. 
Coke and semicoke_____________— _- 46 42 West Germany 4. 
Petroleum: a . 

Crude_ thousand 42-gallon barrels_ _ 10,317 8,988 49 Mexico 3,308; Ecuador 3,154; Vene- 
zuela 2,477. 

Refinery products: _ 
Liquefied petroleum gas OO 

do____ 434 494 . 258 Netherlands Antilles 177; Venezuela 

Gasoline __________do____ 1,163 794 50 Venezuela 530; Trinidad and Tobago 
131; Netherlands Antilles 71. 

Mineral jelly and wax __do___—_ 8 13 3 Japan 10. 
Kerosene and jet fuel_ _ _do_ _ __ 8 58 10 Netherlands Antilles 19; Venezuela 

Lubricants _________do____ 15 9 8 NA. | 
Residual fuel oil _ _ __ . _do_ ___ 41 2 1 Netherlands Antilles 1. 

NA Not available. 
1Table prepared by H. D. Willis. 
2Less than 1/2 unit. . 
3Includes synthetic stones.
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| BANGLADESH? | | a ; 

Natural gas was Bangladesh’s only sig- fertilizer exports could become important 
nificant exploited mineral. A few other when planned new capacity comes on- | 
minerals or mineral-based commodities stream. Mineral imports were dominated by 
were produced for local consumption. The crude petroleum. | : | 
most valuable were nitrogen fertilizer, salt, | 

cement, and clay for brick.2 The most im- - COMMODITY REVIEW . 

| portant mineral industry development of | . 
1987 was the start of modest production of Industrial Minerals.—Fertilizer Mate- 

crude oil, the first discovered and produced ials.—Chittagong Urea Fertilizer Ltd. be- 
in the country. gan commercial production at its new plant 

| late in the year. The plant was constructed 
PRODUCTION AND TRADE by Toyo Engineering Corp. of Japan and has 

Production of natural gas from the na- a capacity of 330,000 tons per year of 
tion’s huge reserves continued to increase ®™monia and 561,000 tons per year of urea 
but was limited by the lack of residential (258,000 tons nitrogen content). Completion 
and industrial demand. Gas reserves of 7 °f the Chittagong plant brings Bangladesh’s 
trillion to 16 trillion cubic feet were suffi- C@Pacity to 1.6 million tons of urea per year 
cient for far more production than the from five natural-gas-based plants. 
country could efficiently utilize for many § At yearend, Bangladesh began modest 
years. The country’s consumption-to-re- exports of bagged urea to Sri Lanka and 
serves ratio was one of the lowest of the East Africa. The shipments were part of a 
developing nations. Mineral exports have 90,000-ton commitment to local and interna- 
been insignificant, comprising a small tional trading companies. 
amount of nitrogen fertilizer. Nitrogenous Two additional 561,000-ton-per-year urea 
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plants were in the planning stage, Karnap- of Energy officials signed a 25-year oil 
huli Fertilizer Co. Ltd. at Chittagong and production sharing agreement with Scimi- 
Jamuna Urea Fertilizer Ltd. at Jagannath- tar Oil Ltd. in December. Under terms of 
ganj, Jamalpur.* _ ‘the agreement Scimitar Oil was granted | 

- Limestone.—The United Nations Devel- exclusive exploration and development 
opment Program and the Asian Develop- rights in the Surma Basin. A minimum of 
ment Bank are planning a comprehensive three wells must be drilled during 1988-89. . 
survey of the country’s limestone resources Scimitar Oil was allowed a 3- to 4-year cost 

| to establish enough new reserves to justify recovery period at 40% of production for the | 
an increase in cement production capacity. first year and decreasing levels thereafter. 
Exploratory drilling will be conducted at After that, Scimitar Oil’s share of produc- 
four or five of the most promising sites in tion would decrease proportionally as pro- a 
Sylhet and Sunamganj Districts. If enough duction rises. At the maximum extraction 
cement quality limestone is confirmed, the rate, the Bangladesh Government would 

Chhatak Cement Co. Ltd. and Surma Ce-__ receive 90% of production. Scimitar Oil was 
ment. Co. plants would be expanded in the _ solely responsible for the capital investment 
early 1990’s. ee | cost but may withdraw from the agreement 

_. Salt.—Bangladesh Government officials without compensation if it determined 
reportedly stopped importing salt because there is insufficient oil. | 

| the nation became self-sufficient. for the In September, BOGMC reported a second 
first time in 1986. Salt production was oil discovery in the Surma Basin at 
150,000 tons higher than domestic demand Fenchuganj well No. 2. Oil was struck at a — 

| in 1987. All salt was produced from sea- depth of 3,068 meters, below known natural 
water evaporation ponds. gas horizons. The well tested 1,200 barrels 

_ Mineral Fuels.—Coal.—The Bangladesh per day of 17.2° API high wax, low-sulfur 
Government continued planning the devel- crude. Additional testing was under way to 
opment of coal deposits discovered in 1985 determine if the discovery was commercial- 

| in the Dinajpur and Rangpur Districts of ly exploitable.‘ | 
the energy-poor northwest. A development Oil from these fields should reduce 
proposal by The Broken Hill Pty. Co. Ltd. Bangladesh’s crude oil and refined prod- 
of Australia was being studied. The Govern-  uct’s import cost, which has been as much 
ment favored a production sharing agree- as $300 million annually. | | 
ment for the $500 million project, with the The Bangladesh Shell Petroleum Devel- 
consortium responsible for all expenses. A opment Co. was to begin its first drilling in 
considerable effort will still be necessary to Bangladesh early in 1988. This comes after | 
delineate the reserves and engineering 8 years of geophysical work interrupted by 
parameters. The coal would be used for tribal hostilities. One well will be drilled 
electric power generation and by the brick near Shalbanhat, 10 kilometers from the 
industry. | : Indian border and the second is planned for 

Petroleum.—After the December 1986 oil the Sitapahar area in the Chittagong Hills. : 
discovery in the Haripur Gasfield of the Shell had been the only foreign oil operator 
Surma Basin by the Bangladesh Oil, Gas, working in Bangladesh before the Scimitar 
and Mineral Corp. (BOGMC) the well was Oil negotiations. © 
put into immediate production. The 300 to The Government hoped to conclude addi- 
400 barrels per day of waxy, low-sulfur tional oil exploration agreements following 
crude was carried 20 kilometers by truck to preparation of promotional packages by a 
Sylhet then 300 kilometers by rail to the consultant under a World Bank funded 
refinery at Chittagong. To develop the field hydrocarbon habitat study. The promotion- 
as rapidly as possible, Bangladesh Ministry al packages were nearly ready at yearend.
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oe - Yable 1.—Other Areas of the Far East and South Asia: , 
- a Production of mineral commodities! | | | 

. (Metric tons unless otherwise specified) 

Area and commodity : 1983 1984 1985 1986” 1987° 

: | - BANGLADESH? a | i | - | | 
: Cement, hydraulic? _.__._..__._.-__-_---- 306,688 272,619 240,176 €292,000 310,000 

Clays: Kaolin? _...._.______--..------ 2,269 2,613 4,178 2,695 “12,272 
Gas, natural, marketed® 5 _ _ million cubic feet_ _ 70,133 80,257 90,958 101,138 $135,165 
Iron and steel: Metal:* . - 

Steel, crude (ingot only)_ __________-~-~- 47,401 73,387 101,419 — 95,514 £82,081 
Steel products __.____.._-___----=-+- 54,552 100,741 126,582 . 111,593 #129,986 

Nitrogen: N content of ammonia and ammonium a, 
sulfate. _§ $$. $$ _-__-__________---- 178,695 352,888 358,480 390,515 § £485,900 

. Petroleum refinery products , - 
. thousand 42-gallon barrels_ _ - 4,168 . 1,958 7,357 7,405 . . 1,610 

Salt, marine?____§_§_________-__--~--- 243,091 671,832 489,000 ©500,000 416,000 
Stone: Limestone, industrial? _.__._______-_- 32,101 24,564. 40,392 22,082 - - £41,660 

BRUNEI? 

Gas, natural: . a 
Gross_______.._.. million cubic feet__ 352,000 £330,000 ©330,000. £320,000 325,000 . 

_ Marketed ___.-------------- do. . __ 315,000 £300,000 307,645 ” 284,565 300,000 . 

Natural gas liquids:¢ —_ . oe . ot So , ae 
- Condensate __— thousand 42-gallon barrels_ _ 5,910 . 5,460— 5,500 5,400. 5,500 

' Natural gasoline. ___._._._.---~-do___~ . 805 280 300 290 ~ 300 
Liquefied petroleum gas ___—————-do___~ . 125 115 110: - 100 - 100 

| . Total ~ eee dL 6,840 ‘5,855 5,910 5790 ———«5,900 - 
Petroleum: . . - os 

Crude ______--_.~-~---~---do_-_--__ 63,875 58,560 54,300 59,860 56,000 

' Refinery products: = | 7 | os 
' Gasoline ~-.____._._..-----do____ . 553 ~~. 605 600 —&600 650 ‘ 

Distillate fuel oil _... ______-do___~_ 358 395 400 "400 — 450 
Residual fuel oi] __________-~do___~- 7 8 8 “10: ~ 10 : 

- Other including refinery fuel and losses Co : 
- do ___ 250 272 - 300 ©300 350 

. Total _-_-_----------do_____ 1,168 —‘1,280 1,308 °1,310 1,460 7 
_CAMBODIA®? | | 

Salt___-....--------------------- 40,000 40,000 40,000 40,000, 40,000 

CHRISTMAS ISLAND? | | | 

Phosphate rock, marketable: — : — : : 
_ Gross weight __________ thousand tons__ 1,094 | 1,259 1,187 880 #842 

P2Os content __._________...-do___~- 385 (443 418 310 #296 

: HONG KONG? . 

Cement, hydraulic. _.____.._._--_---do____ | 1,717 1,847 1,835 2,236 2,200 
ays: , 
Kaolin ._._._.-_-__-_-----___---- 834 70 9,602 850 —— 
Other ~_________-__--~_---------~ | 51,272 92,293 82,446 68,737 494,504 

Feldspar___________--------------- 5,275 23,101 26,777 35,208 422,858 
Iron and steel: Metal: Steel, crude®_________- 120,000 120,000 120,000 120,000 120,000 
Quartz____.___--_~_---_---------- a 34 | 116 33 = 

NORTH KOREA® ? . . 

Aluminum metal ingot, primary —____._--~-~- 10,000 10,000 10,000 10,000 —. 10,000 
Cadmium metal, smelter. .________----- 100 100 100 100 100 

- Cement, hydraulic_ ___..__-— thousand tons_ — 8,000 8,000 - 8,000 8,000 9,000 
Coal: Anthracite... .__..--.----~do___- . 36,000 . 36,000 36,000 T70,000_ 70,000 
Coke _.-._-_-______~-_-_-_--~~-do___~_ 3,000 3,000 3,000 3,000 — 3,000 
Copper: 
Mine output, Cu content ________._---- 15,000 15,000 15,000 15,000 15,000 

etal: 
Smelter, primary and secondary_ — — — — ~~ 18,000 18,000 18,000 18,000 18,000 
Refined, primary and secondary _ — — — — — — 22,000 22,000 22,000 22,000 22,000 

Fluorspar __. _______-.~.----~--------- 40,000 40,000 40,000 40,000 40,000 
Gold, mine output, Au content __~—troy ounces__ 160,000 160,000 160,000 160,000 160,000 
Graphite_______.______-----~-------- 25,000 25,000 25,000 25,000 25,000 
Iron and steel: 

Iron ore and concentrate, marketable: 
Gross weight ___.__-_ thousand tons_ _ 8,000 8,000 8,000 T8500 8,500 

M a content _____-__-_-----do____ 3,200 3,200 3,200 3,400 3,400 
etal: 

Pigiron _________~__-_--do____ 5,500 5,750 5,750 5,750 5,800 
Ferroalloys, furnace type unspecified 

do_ ___ 120 120 120 120 120 
Steel, crude _______.__.-~-do____ 6,100 6,500 6,500 4,500 4,500 

See footnotes at end of table.
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Table 1.—Other Areas of the Far East and South Asia: me | 
Production of mineral commodities! —Continued 

(Metric tons unless otherwise specified) po 
; . . . . . . - . . . 5 tae . . awe - toe . L 

| Area and commodity : 1988 1984 1985 «1986 1987° 

NORTH KOREA® 2 —Continued re : 
| Lead: 3 ce " 

Mine output, Pb content ____§._-_______ ~ 5,000 110,000 =: 110,000 ~ 110,000 _ 110,000 
Metal, primary and secondary___________ 60,000 95,000 95,000 95,000 — 95,000 

Magnesite, crude__________ thousand tons_ _ 1,900 1,900 1,900 - 1,900 — 1,500 
Nitrogen: N content of ammonia ______do______. 450 450 | 450 450 ~— 450 
Phosphate rock... = 500,000 500,000 - §00,000 500,000 500,000 
Salt, all types_-_-__-.~ ~~~ 2 570,000 570,000 570,000 570,000 570,000 
Silver, mine output, Ag content ° fo oo, . 

OO thousand troy ounces__ 1,600 1,600 1,600 - 1,600 1,600 . 
Sulfur _______.________ thousand tons. _ ' 230 230 230 230 | ~~, 230 
Talc, soapstone, pyrophyllite --_-____ = -_ 170,000 170,000 170,000 ~° 170,000 ~ . .170,000 
Tungsten, mine output, W content __________ ~~ 500 1,000 1,000 1,000 1,000 
Zinc: - Ss a 
- Mine output, Zn content __._~_§_§_§___ _ 140,000 140,000 180,000 180,000 225,000 

Metal, primary_______________ -~--- 120,000 120,000 180,000 . 180,000 210,000 

Cement (from imported clinker)_________.___ Ce _. - 42500 - 4,000 ~~ 4,500 Gypsum = 70,000 482,000 110,000 180,000 ~*~. 70,000 Salt, rock _-________________.______ 10,000 43,000 10,000. 30,000. 13,000 Tin, mine output, Sn content _____________ - 859 430  .. £540 550 © 450 | 
oo MONGOLIA? a : oe 

Cement, hydraulic. _______.__ thousand tons__ 165 141 151 €200 200 

- Anthracite and bituminous ______=do____ 408 458 480 ©500 - 500 
Lignite and brown ____§___.____ ~-do____ 4,566 4,973 6,038: ~ ©6200 6,300 

Total _.-._~__ —--~--~-do_=__ / 4,974 5,431 6,518 ©6700 6,800 
Copper, mine output, Cu content ___________ 104,000 ©118,000 ©128,000 ©136,000 136,000 
Fluorspar, all grades _______ thousand tons__ 708 747 787 . 790 ~~ ~—- 800 
Gypsum® ___________ dol ___ . 32 32 32 32 - $2 
Eime, hydrated and quicklime® __._____do____ 93 95 95 95 95 
Molybdenum, mine output, Mo content® _____ _ - 960 1,000 1,000 1,100 1,100 
Petroleum refinery products:® - | Kerosene ____ thousand 42-gallon barrels__ 23 23 23. 23 23 

Residual fuel oi! _________§____-do____ _ 20 20 20- = 20 Al) 
Salt® 3 16,000 16,000 16,000 16,000 ~ 16,000. 
Tin, mine output, Sn content®____§_§________ 1,000 1,000 1,000 1,000 1,000 © 
Tungsten, mine output, Wcontent® _____- ___ - 1,500 1,500 1,500 1,500 1,500 

 NEPALS — | : Oo 
Cement, hydraulic, $=» 45,587 39,225 31,479. 92,853  *151,631 
Clays for cement manufacture ____________ €2.000 ©2000 4,242 6,798 ~ 10,000 
Coal: Lignite _____________________ 8,244 7,595 6,808 4,536 45,081 
Copper ore: . 

Gross weight _______-.-~--___.L_-__ 11 “9 6 “ 6 
_ Cucontent _--______ Le 4 3 2 2 42 
Gem stones: 

Garnet________.________ kilograms__ 23,000 20,000 27,300 25,000 25,000 Tourmaline_________________do.___ “10 “12 60 °50 - 50 
Lime, agricultural. $929 9-9 ~§ ~§ 5 5 5 = ©10,000 7,000 7,000 584 500 
Magnesite, crude._.__§_§__»_- $= 15,016 14,603 19,851 63,190 © 438,388 
Salt. 6 700 7,500 ©7,000 7 
Stone: 

Limestone______§_-___~__~_ 50,422 ©45,000 55,953 174,798 4334,270 
Marble: . 

Chips______ ~~ 482 609 700 "700 “11,644 
Cut __._.________-_ square meters__ 3,208 ©3000 7,641 — 10,442 #15,847 
Craggy _________________do____ 3,530 708 691 - 3,590 46,168 

Tale ~~ 15,263 7,095 6,015 ©7,000 $3539 
SINGAPORE? 

Cement, hydraulic_________ thousand tons__ 3,153 2,821 1,992. 1,805 $1,527 
Iron and steel: Metal: Steel, crude®____ _do____ 350 350 350 350 - 350 a tt a ahh —_—_—_——_*_*_Kk{X&z&z&qz&—«#>>__;{*?”C=NKK<&*&~£E&~x£E*~&”X%€{={[Z[VS[=>» 
Petroleum refinery products: 

Gasoline_____ thousand 42-gallon barrels__ 19,738 17,731 ©18,000 “18,000 19,000 
Jetfuel _-. dol 30,690 43,578 “44,000 ©44,000 44,000 Kerosene __________________do____ 31,377 14,338 “14,000 13,000 13,000 
Distillate fuel oil. $$ 2 »5-_/___do____ 88,258 76,677 °77,000 ©75,000 72,000 
Residual fuel oi] ______________do____ 81,906 87,418 ©87,000 €85,000 82,000 
Lubricants _________§________do___= 3,852 3,959 4,000 ©4,000 - 4,000 
Other ____________________do____ 41,663 45,560 *46,000 &45.000 45,000 Refinery fuel and losses___.___._____do____ 8,536 4,024 “4,000 3,000 3,000 

ee 
Total _______-.-._------do-___ 306,020 -293,285 + °294,000 + °287,000 +~—==282,.000 

See footnotes at end of table.
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- Table 1.—Other Areas of the Far East and South Asia: — 
Production of mineral commodities: —Continued | 

(Metric tons unless otherwise specified) 

‘ terre ee EE Se 

Area and commodity 1983 1984 1985 1986” 1987° 

SINGAPORE? —Continued . 

Stone: Granite, broken . . 

thousand cubic meters_ — 7,569 7,422 6,743 5,565 47,319 

Sulfur, byproduct of petroleum ________--~- 3,666 5,557 &6,000 ©5,000 5,000 - 

SRI LANKA 

Cement, hydraulic_______——-— thousand tons__ 4506 500 600 600 600 

Clays: . 
' Ball clay. ._______-~------~-+---+--- 11,980 16,500 23,825 20,470 420,210 

. Kaolin. --___------------------ 7,976 11,100 5,405 6,260 46,869 

Brick and tile clay® ____.____-_------- 60,000 70,000 70,000 440,000 60,000 . 

- ‘Clays for cement manufacture _____.___-~ 51,931 ©50,000 - 39,123 36,322 423,277 

Feldspar, crude and ground -_______.----- | 2,609 5,200 9,789 7,270 47,442 

Gem stones, precious and semiprecious, other . . 

’ than diamond ____.——~— value, thousands_ — $39,814 $20,569 ©$20,000 $23,304 4$13,196 

Graphite, all grades_____-.-_____-.---- -§,528 5,623 7,413 7,453 © 9,400 
Iron and steel: Metal: Semimanufactures _ _ — — _— 24,546 15,990 9,310 10,872 433 508 

Mica, scrap® ______.-____~~~-~-------- “171 200 200. 200 200 

Nitrogen: N content of ammonia®_ ________~- 462,700 70,000 30,000 eee 
. ———————————————————————S—— 

Petroleum refinery products:© . a. 
* “Gasoline____— thousand 42-gallon barrels_ _ 4806 . 1,100 1,100 1,100 1,100 

Jet fuel _-_._-___-__.____--do___~- 4517 700 700 700 700 
Kerosene _...-____----------do____ 1,047 1,400 - 1,400 ~ 1,400 1,400 

’ Distillate fuel oil]... -_.._-_.----do____ 43,703 5,000 5,000 5,000 5,000 

Residual fuel oil _..._.____._.---do___~- 43.2385 4,350 4,350 4,500 4,500 . 

_.Other ___.---.------------do---- | 41,252 1,650 1,650 1,500 '  . 1,500 

Refinery fuel and losses® __ _ __ _____do_—_~- 600 800 800 -800 800 

~  - Potal _- -- pe ee doe 11,160 15,000 15,000 15,000 15,000 

Phosphate rock... _-____.--~---------- ©16,000 13,685 “14,000 14,977 20,600 

Rare-earth metals: Monazite concentrate, gross | | a 

_weight® ___.___._____----------- -- 300 4147 200 200 200 

Balt ——~ =~ -a—-~——~—w an nehoo an ann 129,222 107,000 76,858 104,278 4115,274 

tone: , 

Limestone_________-— -_ thousand tons__ 947 1,000 1,000 649 49,044 
~ Quartz, massive _________---------- 764 ~ 1,100 1,566 1,090 41,090 
Titanium concentrate, gross weight: 

' . Tlmenite___._-.-.---------------- 81,778 102,048 114,854 129,907 4128,500 
Rutile __________---~----------- 8,093 6,467 8,558 8,443 £7,200 

Zirconium: Zircon concentrate, gross weight _ — _ — 5,721 3,708 4,061 ©4,000 4,000 

VIETNAM’ 

Bauxite: Gross weight® eee ee eee 3,000 5,000 6,000 6,000 6,000 

Cement, hydraulic® ____.___ thousand tons_ _ 4998 1,100 1,300 1,540 47512 | 

Chromium: Chromite® ____._.___------- 16,000 16,000 15,000 15,000 15,000 

Clays: Kaolin€ __..._.___------------ 1,200 1,000 1,000 1,000 1,000 

Coal: Anthracite _______._~ thousand tons_-_ 6,019 5,840 6,200 6,007 46500 

Gypsum® ________---~-__----------- 25,000 25,000 25,000 25,000 25,000 

Iron and steel: Metal:® 
Steel, ingot _____.___~—-— thousand tons_- 100 100 110 110 110 

_ Steel, rolled_____._-___-------do__~- 40 40 - 50 50 50 

Nitrogen: N content of ammonia _ ~~ ——-—-—~--- (8) (8) & (8) (8) 

Petroleum: Crude®_ thousand 42-gallon barrels_ - __ _- __ 200 600 

Phosphate rock:® 
Gross weight _______~-_ thousand tons_- 200 200 516 530 300 
-P,Os content __.___.__.-_-_~--do___- 66 66 170 175 105 

Salt__..-_-_.___-----------~-do___- 890 ©800 379 “450 229 

Tin:* 
Mine output, Sn content ___.___------- 550 500 600 650 680 

Metal, smelter -- ~~ -------~-------- 520 475 570 620 645 

Zinc:*. 
Mine output, Zn content ___.__.------- 7,000 7,000 5,000 5,000 5,000 

Metal, smelter, primary __—_.---------- 6,000 6,000 4,200 4,200 4,200 

a 

Estimated. Preliminary. "Revised. 
1Table includes data available through Aug. 24, 1988. 
2In addition to the commodities listed, other crude construction materials such as sand and gravel and other varieties 

of stone presumably are produced, but available information is inadequate to make reliable estimates of output levels. 

3Data are for year ending June 30 of that stated. 
“Reported figure. 
5Gross production is not reported; the quantity vented, flared, or reinjected is believed to be negligible. 

6Data are for the Nepalese fiscal year ending mid-July of that stated. 
7In addition to the commodities listed, iron ore was mined in the past and pig iron was produced at industrial facilities, 

but the status of these industries under prevailing conditions is not sufficiently clear to allow formulation of reliable 

estimates of output levels. Similarly, data on output of crude construction materials and natural gas are not available, 

and no basis is available to make reliable estimates of output levels. 
8Nitrogen (N content of ammonia) production capacity of the country’s only known plant is 54,000 tons per year; it is 

not known at what output level the plant is operating.
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oe | BRUNEID - 

| Brunei’s oil-rich history dates from the parts.® . | 
turn of this century. Bruneians had long Electric power demand had been increas- 
been using oil seeps to obtain fuel forlamps, ing steadily since 1974, when 211 million 
and in 1899, the first well was drilled near kilowatt-hours were supplied by an in- 
the capital in an area of oil seeps. The well stalled capacity of 81,000 kilowatts. By 1985, 

| was unsuccessful but a number of compa- demand had risen to 906 million kilowatt- 
nies continued to explore for oil until 1918. ee Lie he Foner jean or 
By that time, only Anglo-Saxon Petroleum , Uowatts. Karly in » the Gov- 

Co aur f Reval Dutch Perlcum | Sra sccs ieee el - Co. of the Netherlands, remained. The pres- - > Vur- | 
ent Royal Dutch subsidiary is incorporated bine generators, each coupled to a waste- 
in Brunei as Brunei Shell Petroleum Co. heat boiler for steam generation for the | 

Led, Bruni Shes continuing exploration sincnk Bruel uted nina ee CNG) 
the wiant Seka Onna tne ose " Bronel joint venture between the Government's 
became an oil exporter in 1932. Seria Oil- Brunei Directorate of Electric Services and 

- field production, which peaked at 115,000 | two of Brunei Shell’s operating companies. 

| barrels per day in 1956, passed the 1-billion- The new plant is to supply the anticipated 
barrel mark in 1982. It continued to produce oeotraety needs w the country through the 

| a ae votraleitn peeten duwinatel the na- _ Petroleum production and trade have | 

_tion’s economy, and the sector in turn was been itimately f he high moantage at 

dom inated by Brunei Shell, the only oper- production that is exported Since 1981, 
ating oil company in Brunei through 1986. 99% of Brunei’s foreign-exchange earnings 
Brunei Shell held the most extensive oil came from exports of oil and LNG. The - 
concessions but three other companies have value of petroleum exports has varied ow. 

exploration nen " These are Sunray Oil Co. ing to world prices, mainly, and production 
(a subsidiary Mobil Oil Corp. of the levels. Exports of refined petroleum. prod- 
United States), Woods Petroleum Corp. of y0t3 reached a low in 1984 at $17 million 
the United States, and Jasra Petroleum and a peak of $275 million in 1980. The — 
Sdn. Bhd. (Jaspet), of Brunei which formed . value of LNG varied from a low of $53 4 

a joint venture at yearend 1986 with Elf jilion in 1977 to a high of $1,618 million in 
Aquitaine Offshore BV Asia, a subsidiary of 198) while annual production remained 

__ Société Nationale Elf Aquitaine S.A. (Elf) of nearly constant at 5 million tons during the — 
France. | gs past decade. The biggest earner every year 

Petroleum’s contribution to the economy as been crude oil. Sales of crude oil varied 

has declined somewhat in recent years be- from a low of $1,156 million in 1976 to a 
cause of the planned reduction in crude oil high of $2,090 million in 1980. Since 1980, 
output and lower world oil and gas prices. the value has declined steadily as a result of 
In 1980, 838% of the gross domestic product a Government-planned gradual reduction of 
(GDP) in 1980 prices was attributed to oil output to conserve its petroleum. . 

and gas. By 1985, the figure dropped to 65%, Brunei Shell planned to drill two explora- 
still dominating the economy. tion wells during 1987 and Jaspet-Elf plan- 
The petroleum industry element of the ned to begin drilling an offshore explorato- 

GDP actually understates its domination in ry hole in November and another during 
Brunei. The Government, the largest em- 1988. An onshore well, started in 1986, was 

ployer, relied almost entirely on petroleum drilled near Jerudong and completed early 
income to pay its expenses. Much of the in 1987. The well was believed to have 
construction sector depended on contracts produced a noncommercial amount of gas in 
from Brunei Shell for petroleum-related avery complex geologic structure. 
work such as housing for petroleum work- Seismic surveying continued both on- 
ers and other infrastructure for producing, shore and offshore. Onshore, 40 line-kilo- 
and transporting oil and gas. Many of the meters were completed in the Lahi and 
service sector merchants relied on oil oper- Jerudong areas. Offshore, 445  line- 
ations for sales of tools, equipment, and kilometers were surveyed west of the Cham-
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pion Field, 71 line-kilometers in the Magpie Texas, to explore, reportedly, a 971-square- 

Field, and 750 line-kilometers in the area kilometer oil-and-gas concession. Union | 

between the Southwest Ampa and Magpie Texas was working with two partners, 

Fields. | Woods Petroleum Corp. and OPUBCO In- 

Subject to Government of Brunei approv- ternational Ltd., the latter a subsidiary of 

al, a new company, Union Texas Brunei Oklahoma Publishing Co. of Oklahoma 

Ltd. was to have been formed in 1987 by City, Oklahoma.® 

| Union Texas Petroleum Co. of Houston, | 7 

| | | CAMBODIA® 

The Cambodian mineral industry made of these were related to minerals. One was a | 

no significant contribution to the economy reinforced-concrete-products plant with a | 

of the country during 1987. Small amounts capacity of 2,000 cubic meters per year. The 

of brick, ceramics, lime, phosphate rock, Soviet Union assisted with the reconstruc- 

and salt were produced for local consump- tion of the plant, which will make slabs, © 

tion and in some cases provincewide con-. panels, and beams for the country’s rudi- 

sumption. A small cement grinding plant of mentary construction industry. | 

a few tons per day capacity was believed to _—- Another plant reportedly. restored during 

be in operation near Kampot using import- the year was a small phosphate fertilizer 

ed clinker. Colored gem stones had been factory at Touk Meas in Kampot Province. 

mined in the Pailin area of Battambang The plant was a grinding and roasting 

Province, but because of unstable political facility for locally dug phosphate rock. The 

conditions in the area, officials had discour- treatment increased the solubility of the | 

aged the mining for the last few years. _ phosphate, thereby increasing its effective- | 

There were no known mineral exports ness on annual crops, but it did not require | 

during the year. The major mineralimport the high technology and large capital in- 

was a modest amount of petroleum prod- vestment of a superphosphate plant. oo | 

ucts. Cement clinker, fertilizer materials, _ The only known production of metal dur- 

and steel semimanufactures were generally ing the year was the recovery of scrap from 7 

_ imported in amounts totalling a few hun- the many damaged weapons and war mate- | 

dred tons per year. - riel left from the years of military conflict. | 

The second conference on geological coop- A small crude smelter melted aluminum, 

eration was held during March by repre-_ brass, and possibly steel scrap to cast into 

sentatives from Cambodia, Laos, and Viet- pots and utensils for domestic use. | 

nam. One result of the conference was an Under an agreement signed in May, Viet- 

- agreement by the countries to coordinate in namese officials agreed to help Cambodia in 

making a geological map on a scale of the transportation of fuel, to expand a 

1:1,000,000 by the end of the year. In addi- 6,500-cubic-meter fuel-storage facility near 

tion, they will continue a survey of mineral Phnom Penh, and to build a small “oil 

deposits at the frontier areas of the three refinery.”" Considering that Cambodia has 

countries, to be finished in 1989. no domestic crude oil production, and that 

The industrial sector, never a major part Vietnam itself has no oil refineries as yet, 

of the Cambodian economy, was destroyed the intent of the aid agreement probably | 

during the 1970’s. With major assistance was to set up a small used-motor-oil recov- 

from the U.S.S.R. and Vietnam, about 60 ery and cleaning plant for the recycling of 

establishments were restored.!° Only a few expensive vehicle lubricants. 

CHRISTMAS ISLAND”? 

Since 1987, Guano-based phosphate rock Although the Christmas Island deposit 

has been the mainstay of the economy of has traditionally been one of two principal 

the Territory of Christmas Island, an island sources of phosphate rock for Australia, the 

south of Java, Indonesia, in the Indian Australian Government suspended oper- 

Ocean. The island has been a territory of ations at the mine in November following 

Australia since October 1, 1958. The phos- intense industrial disputes, low productivity 

phate operations were owned and operated levels, and continued deteriorating profit- 

by Phosphate Mining Co. of Christmas Is- ability during the year. In addition to clo- 

land, a wholly Australian Government- sure, the Government announced that the 

owned firm headquartered in Perth. mine’s infrastructure would be demolished.
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__ The Government also cited the steady ex- —-tabje 2,—Christmas Island: Exports of _ haustion of high-grade phosphate reserves - phosphate rock, by destination _ 
and the drain on the Australian treasury of | - (Thousand metric tons) - 
the islanders themselves as reasons for 
closing the mine. The Government had been - ” Destination 1985 1986 1987 

subsidizing housing rents, as well as elec- Australia.____________ 499.0 489.9: 3588 tricity and water for the mine. Indonesia _.___. 20 379. 182 397 
Near yearend, the Union of Christmas Japan-_---_-_-______ 394 413 15.0 

Island Workers commissioned a consulting Malaysian ~-77--- «ofS RS 88 
firm to assess the feasibility of reopening ‘New Zealand —~---~---- 326.9 107.1 164.9 
the mine through private operation. Howev- 5, Leake Woo — Td : 
er, the Government had already announced Gaiwan - - —----------- 620 37 54 
that no further erosion of the island’s rain BPo oem ness o esas a 

7 forest region, where most of the remaining Total ---------_-~- 1,187.1 880.1 846.9 
high-grade reserves were located, would be source: Phosphate Rock Statistics 1987, International 
permitted. Fertilizer Industry Association Ltd. : 

a | HONG KONG?: — | 

At the end of 1987, there was only one The domestic industry is based on light 
mining lease, one mining license, and one manufacturing. Textiles and clothing con- 
prospecting license registered with the stitute the largest industry, accounting for 
Mines Division of Hong Kong’s Labour De- 41% of the value of domestic exports and 
partment. The only extant mining oper- 43% of the industrial work force. Elec- 
ations were those for the extraction of small tronics is the second-largest export earner 
amounts of clays and feldspar. The Mines followed by watches and clocks, which dis- 
Division also controls the possession, con- placed toys as the third-largest export- 
veyance, storage, manufacture and use of earner. | 
explosives in Hong Kong. During the year, The value of total imports in 1987 was : 
4,773 tons of explosives was consumed in $50.7 billion; total exports were valued at 
blasting for civil construction projects. In $48.7 billion.1* Hong Kong was the 10th- 7 
addition, transit storage was provided for largest trading partner of the United States 
explosives imported from the United States in 1987. Exports to the United States were 
and France for use by companies con- valued at $13.5 billion while U.S. exports to 
ducting offshore oil drilling in the South Hong Kong totaled $4.1 billion. About 25% 
China Sea. | of the value of Hong Kong’s total trade is 
Hong Kong’s economy is virtually trade- made up of goods shipped to and received 

oriented, importing raw materials for proc- from China. 
essing into finished products for export. 

Table 3.—Hong Kong: Exports and reexports of mineral commodities! | 
(Metric tons unless otherwise specified) 

Commodity 1985 1986 United Other (principal) 

eee 

METALS 
Aluminum: 

Ore and concentrate___________ 16,566 19,987 _— Taiwan 15,277; Indonesia 2,416; Re- 
public of Korea 2,294. Oxides andhydroxides _________ 64,161 681 -_ China 632; Philippines 29. 

Metal including alloys: 
Scrap _____-___________ 18,423 22,080 _. Japan 20,695; China 622. Unwrought____- 48,903 26,085 __ Thailand 9,535; China 5,173; Taiwan 
Semimanufactures_________ 46,145 29,531 3,007 China 16,728: Taiwan 2,892. 

Arsenic: Oxides and acids__________ 81 308 39 China 216; Indonesia 45. 
Chromium: Oxides and hydroxides __ __ 76 387 _~~ West Germany 90; Republic of Korea 

82; North Korea 42. 
Cobalt: Oxides and hydroxides_______ 29 31 __ Vietnam 10; Taiwan 6; Republic of — 

Korea 6. 

See footnotes at end of table.
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Table 3.—Hong Kong: Exports and reexports of mineral commodities' —Continued 

eS (Metric tons unless otherwise specified) 

er re 

Destinations, 1986. 

. Commodit 1985 1986 : 
y . United Other (principal) 

rere ren rn ES 

METALS —Continued 

Copper: . 

Oxides and hydroxides _________ 37 150 _- China 144. 
Sulfate ________--~------+---- 51 72 _— Burma 25; Indonesia 21; China 15. 

Metal including alloys: 
. Scrap ______----~----~--~- 24,444 27,947 __ Japan 11,902; Taiwan 7,083; Republic 

7 of Korea 3,308. 
Unwrought. _—~_---------~- 4,001 1,630 (?) China 670; Republic of Korea 432; 

_ Taiwan 413. 
Semimanufactures __—_-—~_-~-~ 5,594 9,576 125 China 5,843; Taiwan 1,589; Singapore 

Gold: , . 
Waste and sweepings . 

value, thousands_ _ $3,665 $23,919 $491 Switzerland $11,440; West Germany 
$6,464; United Kingdom $3,952. 

Metal including alloys, unwrought 
and partly wrought . 

thousand troy ounces_ _ 68 1,542 75 United Kingdom 1,039; Switzerland 
. 161; West Germany 139. | 

Iron and steel: Metal: . 

. Scrap. _____-~---------+~- 319,137 275,389. 322. | Taiwan 149,779; Indonesia 69,276; Ja- 

oe pan 40,505. 

Pig iron, cast iron, related materials _ 2,156 — 133 __ Fiji 62; China 53; Philippines 18. 

Ferroalloys: 
Ferromanganese ____~ ~~ - 500. 496 - __ North Korea 495. 

~  Ferrosilicon _~___ —__.—---~- — 3,488 © _. Republic of Korea 1,626; Taiwan 

. . 1,197; Indonesia 292. 

Unspecified _______------ 563 1,662 _. North Korea 822; Netherlands 601; 

Do : . ’ Republic of Korea 140. 

Steel, primary forms__———_____~- 41,920: . 24,842 _— China 19,839; Taiwan 4,971. 

Semimanufactures: a 
Bars, rods, angles, shapes, sections 834,999 456,109 -3 China tet Macau 18,014; Singa- 

pore 7,277. 
_ Universals, plates, sheets — — __—-~ 71,177 187,525 _- China 172,600; Macau 4,037; Taiwan 

Hoop and strip__— —~___---- - 6,712 14,260 -_.. China 11,188; Taiwan 1,738; Philip- 
- pines 358. . 

Rails and accessories — — — — ~~ —— 45 231 | _. Singapore 117; China 114. 

Wire_______ 9,352 13,732 9 China 12,075; Macau 679.: . 

Tubes, pipes, fittings __ ___ ~~ - 41,938 42,906 64 China 39,254; Macau 2,065. 

Le 4 Castings and forgings, rough — _ — 9 11 a- All to Taiwan. 
ad: Oo 
Oxides _____ 33 54 _— Indonesia 30; Pakistan 12; North 

Korea 10. 

Metal including alloys: 
Scrap _____._---------- 1,883 2,502 _— Taiwan 1,366; China 1,101. 
Unwrought_ _____-__----~- 345 435 _. China 378; Vietnam 50. 

Semimanufactures _——_-——~—- 56 269 _- Philippines 204; China 42. 

Magnesium: Metal including alloys, all 
forms ________-~-__.~-------- 44 418 _. China 366. 

Manganese: 
Ore and concentrate ______---~-~- 120 200 _— Indonesia 113; Republic of Korea 60. 

Oxides _______~_____~---~~-~- 618 1,213 2 Indonesia 434; Republic of Korea 249; 
Vietnam 144. 

Mercury ______._~— 76-pound flasks_ _— 1,237 2,719 1,190 Indonesia 825; Australia 454. 
ickel: 
Oxides and hydroxides ______-~~- 244 162 __ Taiwan 147; Republic of Korea 7. 

Metal including alloys: 
Scrap ______-_-_-------- 118 387 _. Japan 358. 

Unwrought_ ________----~-- 3,242 4,865 _— Taiwan 3,131; North Korea 637; Re- 
public of Korea 481. 

Semimanufactures ______——-~ 1,081 376 __ Taiwan 171; Republic of Korea 121; 
China 47. 

Platinum-group metals: 
Waste and sweepings 

value, thousands_ — $451 $4,168 $1,935 United Kingdom $1,051; West Ger- 
many $591. 

Metals including alloys, unwrought 
and partly wrought 

troy ounces. — 26,645 19,905 2,577 United Kingdom 7,249; Japan 3,595; 
China 2,837. 

Silver: 
Waste and sweepings 

value, thousands_ — $71,890 $22,641 — France $11,133; United Kingdom 
$8,473; West Germany $3,024. 

Metal including alloys, unwrought 
and partly wrought 

thousand troy ounces. — 611 1,284 -- Japan 586; Thailand 270; China 183. 

See footnotes at end of table.
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Table 3.—Hong Kong: Exports and reexports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 

a . Destinations, 1986 . 

Commodit 1985 1986 ‘“WWJnteqd 4... 
y . Suited Other (principal) 

METALS —Continued oo . 

Tin: 
Ore and concentrate__.___§______ 4,768 3,709 191 Singapore 864; Malaysia 647; Repub- 

lic of Korea 602. 
Metal including alloys: . 

Scrap ________~--~_______ 90 24 13 United Kingdom 10. 
Unwrought_____.~________ 5,570 1,943 271 Japan 827; Taiwan 349. . 
Semimanufactures _______ __ 648 747 . -- Taiwan 303; China 167; Singapore - 

Titanium: Oxides_______________ 2,743 2,840 136 China 829; India 662; Vietnam 245. . 
Tungsten: a oo 

Ore and concentrate___________ 1,717 —- 2,018 _.  US.S.R. 1,415; North Korea 403; 
- Netherlands 145. . 

Metal including alloys, all forms —__— 2 5 _— Netherlands 3; China 2. 
Uranium and/or thorium: Oxides and . 
z other compounds _ ~~~ _ kilograms__ 4,340 8,081 __ Republic of Korea 6,000; China 2,000. 

inc: 
Oxides _____ 393 835 _ Vietnam 528; Indonesia 191; China 

Blue powder______§__________ 172 51 -- All to China. 
Metal including alloys: . . 

Scrap______ ~~ 78 33: __ Do. 
Unwrought__. ~_-§_§_§_______ 4,496 31,245 3,147 Republic of Korea 9,850; China 8,089; 

Macau 3,555. 
Oth Semimanufactures _________ 86 .223 _. China 179; Indonesia 39. — 

ther: 
Ores and concentrates__________ 8,270 9,389 927 Republic of Korea 4,376; China 1,802; . 

, Taiwan 1,279. 
. Ashes and residues___$_§_§_§______ 10 473 _— Taiwan 216; China 166; India 46. 

Base metals including alloys, all forms 6,537 5,495 605 Netherlands 2,044; China 809; Japan 

INDUSTRIAL MINERALS. 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, . 
‘ete LLL 1,409 2,773 __ Indonesia 700; China 667; Macau 467. 

Artificial: . 
Corundum ___~§_~§_~§_§_§____ 9,011 18,117 134 Taiwan 7,547; Republic of Korea 

SO 6,621; Japan 2,258. 
Silicon carbide__ $$$ _§____ 1,210 1,919 55 Taiwan 701; Republic of Korea 600; 

Japan 439. - 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands_ _ $87 $592 __ Belgium Luxembourg $400; China 

Grinding and polishing wheels and 
stones _-_ 2 2 3,099 3,213 144 Indonesia 2,112; China 312. 

Asbestos, crude___ $$ _-________ - 155 21 _— Republic of Korea 16; Indonesia 5. 
Barite and witherite______.______ 16 120 — All to Republic of Korea. 
Boron materials: Oxides and acids _ ___ 306 — $812 — Republic of South Africa 145; Repub- 

lic of Korea 85; North Korea 79. 
Bromine and fluorine ___§_________ —_ 22 _- All to North Korea. 
Cement_______~_ 9 _§__ 738,876 901,687 __ China 534,143; Macau 364,716. 
Clays, crude_______§___________ 97,898 120,431 __ Taiwan 94,855; Republic of Korea 

18,696; Indonesia 2,338. 
Diamond: 

Gem, not set or strung____ carats__ 540,141 500,091 132,133 Belgium-Luxembourg 147,188; Israel 

Industrial stones _________do____ 157,507 357,939 __ China 128,562; Netherlands 110,122. 
Diatomite and other infusorial earth _ _ _ 254 442 — China 417; India 15. 
Feldspar, fluorspar, related materials __ 38,571 50,555 _- Taiwan 41,985; Indonesia 7,180; Re- 

public of Korea 890. 
Fertilizer materials: 

Crude, nes ~~ _§ ~~ = 393 800 _— China 642; United Arab Emirates 
158. 

Manufactured: 
Ammonia_______________ 12 AT _ All to China. 
Nitrogenous ______________ 51,079 2,448 __ China 2,354. 
Potassic_______~_________ 1,904 _- 
Unspecified and mixed______ _ 1,574 6,488 6 China 5,490; Malaysia 830. 

Graphite, natural ________ 508 3,036 _ Republic of Korea 2,508; France 200; 
Taiwan 191. 

Gypsum and plaster _____________ 7,307 4,709 1 Macau 3,510; Indonesia 565; China 

Iodine ________~__~___ 910 2 _- Mainly to North Korea. 
Lime ________~_~__ 114 47 _- All to China. 

See footnotes at end of table.
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Table 3.—Hong Kong: Exports and reexports of mineral commodities! —Continued _ 
| (Metric tons unless otherwise specified) 

| | 7 Destinations, 1986 
, Commodit 1985 — 1986 : 

y United Other (principal) 

_ INDUSTRIAL MINERALS —Continued . 

Magnesium compounds: | 
Magnesite, crude__ $$. 15,444 28,167 __ Taiwan 20,740; Indonesia 6,368; Re- 

public of Korea 1,001. 
Oxides and hydroxides _________ 12 1,311 — Taiwan ei Republic of Korea 438; 

ina 32. 
Meerschaum, amber, jet —_— —kilogram__ 57 — . 

ica: 
Crude including splittings and waste _ 8 ° 6 -- Taiwan 3; Republic of South Africa 2. 
Worked including agglomerated split- 

tings ______-____ ~~~ ______ 83 83 _-— China 69; Republic of South Africa 4. 
Pigments, mineral: . 

Natural, crude ____._~§________ 517 970 _— Indonesia 788; Taiwan 57; Japan 52. 
Iron oxides and hydroxides, processed 2,138 3,037 _- Indonesia 1,154; China 663; United 

Kingdom 368. 
Precious and semiprecious stones other 

than diamond: 
Natural _____ value, thousands__ $78,806 $106,213 $25,364 Japan $44,114; China $11,198. 
Synthetic -......._...do____ $659 | $705 $216 China $120; France $108. 

Salt and brine. ~~~ ~~. -§ 1,039 947 __ China 666; Papua New Guinea 84; 
Thailand 82. 

Sodium compounds, n.e.s.: 
Carbonate, natural and manufactured 585,296 378,118 __ China 377,713. . 
Sulfate, natural and manufactured _ _ 5,366 12,729 __ Indonesia 7,457; Vietnam 3,124; Re- 

public of Korea 871. - 
Stone, sand and gravel: 

Dimension stone: | oo 
Crude and partly worked _—_— ~~ 4,413 6,380 35 Taiwan 4,324; Indonesia 451. 
Worked 11,366 10,989 185 China 9,507; Macau 545; Malaysia 

Dolomite, chiefly refractory-grade __ 86 36 _. All toChina. | 
Gravel and crushed rock _____ ~~~ 4,842 1,413 -- China 916; Taiwan 374. | 
Limestone other than dimension _ _ — 19,284 1,261 __ All to China. | 
Quartz and quartzite. ___-______ 1,491 1,183 _- Taiwan 540; Sudan 230; Bangladesh 

5 Sand other than metal-bearing __—_ 1,833 639 _- Macau 337; China 233. | 
ulfur: 
Elemental: | 

| Crude including native and | - . | | 
byproduct eee ee ~ 31 5,066 _- Indonesia 5,054. 

Colloidal, precipitated, sublimed — 25 96 _- Indonesia 50; Vietnam 20; Philip- 
pines 17. ; . 

Sulfuric acid. __..___._.---_- 228 64 -— China 56; Vietnam 5. 
Talc, steatite, soapstone, pyrophyllite __ 13,471 29,250 __ Indonesia 20,548; Taiwan 4,406; Re- 

public of Korea 2,998. 
Other: 
Crude___§_~_ ~~ 1,015 1,441 42 Taiwan 1,095; China 289. 
Slag and dross, not metal-bearing — _ _— 5,957 359 _—_ Republic of Korea 200; China 62; 

. aiwan 60. 

MINERAL FUELS AND RELATED | . . 
' MATERIALS 

Asphalt and bitumen, natural _______ 18 21 _- All to China. 
Carbon black ____________--_-- 8,586 3,446 ao China 2,073; North Korea 633; In- 

; donesia 427. 
Coal: Anthracite ____..._______- 5 10 -- All to Brunei. 
Coke and semicoke____._______.~ 337 500 _- Indonesia 488. 
Petroleum refinery products 

thousand 42-gallon barrels_ _ 1,854 6,101 (7) China 4,394; Macau 1,294. 

Table prepared by Audrey D. Wilkes. . 
2Less than 1/2 unit.
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| Table 4.—Hong Kong: Imports of mineral commodities! : 

(Metric tons unless otherwise specified) = 

Se , . Sources, 1986 

. Commodit . 1985  ——:- 1986 = rs 
oy oo Uaited Other (principal) 

eee cern ES 

Aluminum: a . 

Ore and concentrate _______-~~- 18,773 20,526 20 China 20,481. 

Oxides and hydroxides _____~~~- 32,818 57 _. Japan 35; Belgium-Luxembourg 
. 7; China 4. 

Metal including alloys: . 
Scrap _.__.-_---------- 888 1,301 65 Macau 664; China 229. 
Unwrought_ —. -_ --_----~-+- 76,071 46,950 591 Canada 18,791; Australia 7,724; 

, North Korea 6,675. 
Semimanufactures ____-___~- 74,422 58,870 879 Taiwan 16,810; Japan 7,796; Re-  - . 

. public of Korea 7,148. 
Arsenic: Oxides and acids_ _ — __--——~~ 99 116 _. _ All from China. . 

Chromium: Oxides and hydroxides — — — ~ 513 747 23 . China 381; West Germany 278. 

Cobalt: Oxides and hydroxides _ __ ~~ ~~ 19 48 _. United Kingdom 25; China 12; 
0 West Germany 10. 

Copper: — - 
Oxides and hydroxides ____~ ~~~ 156 288 18 West Germany 169; Norway 95. 

Sulfate __ 2. ---.--------+- 271 373 6 France 115; China 83; Thailand 

Metal including alloys: _ . 

~ Serap _...-----------+-- 9,148 6,784 © 2,299 China 1,998; Vietnam 1,175; 

° Singapore 741. 

Unwrought_ __---.----—--+- 5,391 2,357 726 Republic of South Africa 428; 
. North Korea 226. 

Semimanufactures ___ —__ ~~ — 54,191. 70,247 3,551 Japan 27,122; Taiwan 9,937; 
China 9,444. 

Gold: 
Waste and sweepings , 

value, thousands_ _ . $383 $587 $1 Malaysia $529; China $31. 
Metal including alloys, unwrought . oe 

and partly wrought. ~~ 
thousand troy ounces_ _ 5,229 ——- 1,648 2 Switzerland 998; China 324; 

: Australia 152. . 
‘Tron and steel: Metal: 

Scrap___.__._------------ 20,093 83,669 10,919 Canada 7,826; Macau 6,752; 
China 3,170. 

_ Pig iron, cast iron, related materials _ 4,891 4,316 21 North Korea 3,558; France 286. 

Ferroalloys: _ 

Ferromanganese _-__--~----~ 1,848 1,998 iH Republic of South Africa 1,005; 
. Netherlands 506; Norway 485. 

- Ferrosilicon ______.------ 1,690 4,677 _. China 3,833; Republic of South 
Africa 610. 

Unspecified _______-_---- -:1,547 3,220 © __ Republic of South Africa 1,542; 
China 933; Australia 655. 

Steel, primary forms_____._—_~- 147,722: 173,778 _- Republic of South Africa 100,624; 
_ Spain 29,831; West Germany 

14,781. 
Semimanufactures = - 

thousand tons_ — 2,300 2,444 44 Japan 749; Republic of South 
Africa 415; China 205. 

Lead: | 
Oxides _____..__---------~-+ 143 © 168 (?) China 90; West Germany 41; 

Belgium-Luxembourg 11. 

Metal including alloys: . 
Scrap _________-~-_---- 458 681 __ China 164; Australia 157; Singa- 

pore 118. 
Unwrought___.-____-----~- 2,321. 5,071 __ U.S.S.R. 2,499; Taiwan 1,238; 

China 693. 
Semimanufactures _____.__~— 244 213 1 Republic of South Africa 79; 

China 45; United Kingdom 33. 
Magnesium: Metal including alloys, all 

forms ________~~_~--------+ 44 396 268 Norway 69; Japan 50. 
Manganese: 

Ore and concentrate... ___.____--~- 243 341 _- All from China. 
Oxides ___________-_-_-_-- 885 1,455 _. China 1,196; Japan 250. 

Mercury ______—- 76-pound flasks_ — 2,834 3,586 _- China 3,425; Spain 87. 
Molybdenum: Metal including alloys, all 

forms __________—_-~ kilograms_ _— 108 126 _- All from Austria. 
Nickel: 

Oxides and hydroxides ______-~-~- 273 199 —_ Canada 164; China 18. 
Metal including alloys: 

Unwrought___.-_.------- 3,812 7,053 55 ‘Canada 3,361; Norway 1,777; 
; Finland 510. 

Semimanufactures ___ ~~ — 1,460 327 65 Canada 128; Japan 42. 

See footnotes at end of table.
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Table 4.—Hong Kong: Imports of minerz! commodities! —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 

Commodity oe 1985 | 1986 : 
States | Other (principal) 

METALS —Continued 

Platinum-group metals: . . 
Waste and sweepings - 

value, thousands_ — _— $8 __ All from Taiwan. 
Metals including alloys, unwrought 

and partly wrought 7 
- troy ounces_ _— 43,964 18,895 — 19 United Kingdom 12,499; Austra- 

lia 2,860; Switzerland 1,789. 
Silver: . - . 

Waste and sweepings a 
. value, thousands_ _ $112 $39 _. . All from Philippines. a, 

Metal including alloys, unwrought : - . 
_.and partly wrought — 

- thousand troy ounces__ 1,390 - 1,904 33 Australia 690; Japan 568; United 
Kingdom 200. 

Tin: . 
Ore and concentrate____.______ 6,100 1,755 _— All from China. | 
Metal including alloys: 

Scrap _____________-_-- 61 35 __ Malaysia 29; China 5.. . 
Unwrought___—_________=- 3,982 3,568 24 China 2,613; Singapore 374; Ma- 

laysia 320. 
Semimanufactures _________ 882 634 16 China 323; Singapore 127; Japan 

Titanium: Oxides___________-__-~- 7,492 8,283 861 China 2,009 Australia 1,574; 
United Kingdom 1,487. 

Tungsten: 
Ore and concentrate___..._____ 3,799 3,626 _- China 3,457. 
Metal including alloys, all forms — — — _- 1 _.. . All from China. 

Uranium and/or thorium: Oxides and 
won compounds ____________- 27 . 22 2 France 16; Japan 2. 
inc: . os 

, Oxides _.__-____.-______-_~_ 699 1,171 20 China 786; France 144; Canada 

Blue powder_________._____- 84. 17 _. West Germany 6; United King- 
dom 5; Singapore 2. 

Metal including alloys: . 
Scrap ~~~ ~~ _____-_ 178 539 33 Macau 449; China 57. 
Unwrought___ ~~ ~~~ ___ 32,713 70,262 32 China 34,987; Australia 15,698; 

. - Belgium-Luxembourg 6,693. 
Semimanufactures _________ 575 710 5 West Germany 214; Belgium- 

Luxembourg 142; Republic of 
—— Korea 72. 

Other: 
Ores and concentrates_____.____ 8,830 8,301 _- China 8,196. 
Oxides and hydroxides ________~_ 2,950 2,594 (?) China2,51l. | 
Ashes and residues_____§_______ 4,710 5,914 __ China 5,878. 
Base metals including alloys, all forms 5,705 7,026 268 China 5,656; Singapore 248; Phil- 

ippines 239. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, a 

ete _- Le 10,321. 27,672 374 Indonesia 13,747; Japan 6,596; 
China 6,240. 

Artificial: 
Corundum __ ~~ _______-- 10,777 18,710 91 China 18,019; Japan 419. 
Silicon carbide_ _________~- 1,279 1,765 (?) China 1,713; Taiwan 24. 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands_ _ $28 $97 $17 _ Ireland $27; Belgium-Luxem- 
bourg $22. 

Grinding and polishing wheels and 
stones ______~________ 4,796 4,062 62 China 2,558; Japan 803; Taiwan 

Asbestos, crude___.~~~~_~______ 168 82 _- All from China. 
Barite and witherite____.._.____- 227 425 _- China 274; Thailand 126. 
Boron materials: Oxides and acids ___— 544 559 245 China 230; U.S.S.R. 84. 
Bromine and fluorine ___________~_ 58 44 _- Mainly from Italy. 
Cement_____—.—_— — thousand tons_ _ 3,460 4,131 _— Japan 1,918; Taiwan 1,109; Re- 

public of Korea 740. 
Chalk. -______-__--_-___--- 8 —_ 
Clays, crude. _______________- 113,092 144,294 1,217 China 116,961; Macau 19,380. 
Cryolite and chiolite______._____~- 4 5 _- All from Denmark. 
Diamond: 

Gem, not set or strung 
thousand carats_ _ 1,434 2,091 105 India 912; Israel 504; Belgium- 

Luxembourg 311. 
Industrial stones ______——do___ _ 234 427 17 Netherlands 267; China 73; Ire- 

and 46. 
Diatomite and other infusorial earth _ _ _ 602 984 984 

See footnotes at end of table.
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Table 4.—Hong Kong: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) . ; 

Sources, 1986 . 

Commodit: 1985 1986 : . 
y oe ) - United Other (principal) 

Te 
LL 

RSS 

INDUSTRIAL MINERALS —Continued 

Feldspar, fluorspar, related materials __ 23,989 37,396 __ All from China. 
Fertilizer materials: 

Crude, n.es ~~~ 715 812 __ Canada 314; Netherlands 304; 
China 106. 

Manufactured: . . 
Ammonia____~—__~_______ 1,611 2,045 _. China 1,863; Netherlands 88; ~ 

United Kingdom 41. 
Nitrogenous _____§________ . 66,515 6,735 2 China 2,173; Japan 1,803; Repub- 

lic of Korea 960. . 
Potassic.__._~_~__.._______ 15,000. -- 
Unspecified and mixed______ _ 9,509  - 14,265 77 Belgium-Luxembourg 5,269; 

West Germany 4,378; Republic 
of Korea 3,430. 

Graphite, natural ___2_~_.______ 1,499 3,685 — All from China. 
Gypsum and plaster ___$__§________ 103,210 110,865 168 Thailand 69,377; Japan 36,629. 
Iodine ____________~ kilograms__ ~ §50 - 1,500 1,000 West Germany 250; Japan 250. 
Lime ___~______~ ~~ __ 42,715 44,588. -- China 43,825; Japan718, 
Magnesium compounds: . 

Magnesite, crude______~_~§_~§_____ 19,798 29,791 -. China 29,334. — 
Oxides and hydroxides _________ 1,533 1,710 -- Japan 1,310; China 338. | 

Meerschaum, amber, jet —_— kilograms_ — 600 -- 
ica: 
Crude including splittings and waste _ 32 48 --. United Kingdom 43; India 5. 
Worked including agglomerated split- 

tings _-________________-_ 819 1,022 138 Japan 382; Belgium-Luxembourg 
343; France 221. —— 

Pigments, mineral: 
Natural, crude ________=_____. 461 940 _- China 932. 
Iron oxides and hydroxides, processed 3,618 5,288 1,065 China 2,406; Japan 809. 

Precious and semiprecious stones other — 
than diamond: , 
Natural _.___ value, thousands__ = — $61,378 $77,271 $12,775 Thailand $21,093; India $6,159; 

. China $4,142. 
Synthetic ____________do____ $2,014 $2,699 $665 Japan $375; Thailand $342. 

Salt and brine. ~~ 25 5 5 106,599 130,537 _ 6 China 119,012; West Germany 

Sodium compounds, n.e.s.: 
Carbonate, natural and manufactured 594,463 414,020 371,394 Bast Germany 17,751; Poland 

Sulfate, natural and manufactured _ _ 29,140 45,878 6 China 44,388; Taiwan 1,386. 
Stone, sand and gravel: . 

Dimension stone: . 
_ Crudeand partly worked _____ 6,433 13,644 __ China 13,002. 
Worked. = = 5 27,439 35,084 12 Ttaly 24,657; China 3,091; Spain 

Dolomite, chiefly refractory-grade __ 356 201 _- United Kingdom 165; Norway 

Gravel and crushed rock . 
thousand tons. _ 3,401 4,849 (?) China 4,590; Macau251. 

Limestone other than dimension _ __ (26,042 - 38,448 -- China 38,124. 
Quartz and quartzite.___.~______ 2,924 8,243 _- China 8,088. 
Sand other than metal-bearing 

thousand tons_ _ 1,108 1,273 (?) China 1,271. 
Sulfur: 

Elemental: 
Crude including native and by- 

product. $$$ 530 5,342 10 China 5,242. 
Colloidal, precipitated, sublimed _ 58 294 _ West Germany 255; Netherlands 

20; Taiwan 18. 
Dioxide. ___§___§ 9 _~_~_~_ 200 19 19 
Sulfuric acid___§_§____________ 5,858 6,613 59 China 6,473; United Kingdom 40. 

pale, steatite, soapstone, pyrophyllite __ 15,972 32,707 172 China 32,172. 
er: 
Crude______________ 3,043 6,997 607 China 6,114. 
Slag and dross, not metal-bearing _ _ _ 649 1,116 — China 921; Thailand 169. 
MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural _______ 108 59 17 Spain 36; Singapore 6. 
Carbon black _________________ 9,181 3,281 120 Republic of Korea 2,075; China 

43. 
Coal: Anthracite and bituminous 

thousand tons_ _ 5,523 6,393 (?) Republic of South Africa 2,524; 
Australia 2,417; China 1,078. 

See footnotes at end of table.
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| | Table 4.—Hong Kong: Imports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) 
| 

7 a | Sources, 1986 

Commodity | | 1985 : 1986 United - Other (principal) 

MINERALFUELS AND RELATED | 
MATERIALS —Continued 

Coke and semicoke. —_ ~~ —----—~--~ 4,288 3,860 | __ China 2,671; Japan 638; Taiwan 
551. 

Petroleum refinery products 
thousand 42-gallon barrels_ — 37,724 47,594 1,734 Singapore 33,423; China 8,380. 

1Table prepared by Audrey D. Wilkes. | | . 

2Less than 1/2 unit. 

| | NORTH KOREA*® 

The Government began its ambitious Chaek iron and steel complex, the country’s 

third 7-year plan (1987-93). The plan called largest integrated steel plant, increase steel 

for an annual growth of 8% in gross nation- production by 480,000 tons. During the 

al product (GNP). Judging from the 3% _ third plan, the output capacity was to be 

GNP growth in 1985 and 1986, it washighly further expanded from 2 million to 4 mil- 

unlikely that the goal was achieved in 1987 lion tons. Plant expansion and process inno- 

because industrial production, for example, vation at the Hwanghae iron and ‘steel 

would have had to increase much more than complex boosted steel production by 70,000 

| available capacity. In general, the country’s tons. The capacity of the Kangson steel 

plants, machinery, and infrastructure were plant was doubled to 1.4 million tons per 

old and inefficient. It was relying on mas- year. The Nampo steel plant is to be 

sive aid from China and the U.S.SR. for expanded from 1 million to 3 million tons 

technology and capital to fulfill the plan’s per year. Iron ore production in 1987 was 

output targets. North Korea has hadatrade 8.5 million tons from reserves estimated to 

deficit for several years, accumulating a_ be 3.3 billion tons. To meet. increased steel | 

foreign debt of more than $3 billion."* In production, new iron ore mines were opened 

August, European creditor banks threaten- at Tokonsong and Sohaeri. Mechanization 

ed to freeze the country’s. bank assets in and commissioning of a powerplant at the 

London, including gold bullion, if North Musan Mine, North Korea’s largest iron ore 

Korea refused to service bank loans of $850 mine, helped to increase production by 

million plus interest, unpaid since 1984. 614,000 tons. Its capacity was expanded 

Major imports were flour, machinery, crude from 5.5 million to 6.5 million tons per year. 

oil, and wheat while principal exports con- During the third 7-year plan, production of 

sisted of minerals, metals, and rice. During nonferrous metals, notably copper, lead, 

the third 7-year plan, massive exports were and zinc, was to be more than 1.7 million 

targeted for cement; magnesia clinker; non- tons of metal per year from mines and 

ferrous metals, mainly lead and zinc; and plants in the Komdok, Tanchon, and Yang- 

rolled steel. The country had a trade agree- gang Districts. However, production of met-— 

ment with India, exchanging its zinc for als in terms of gross weight of ore for 1987 

India’s wheat. Proposals of broader trade from these districts was only 700,000 tons. 

were being negotiated for supplying steel North Korea’s lead and zinc ore reserves 

plate, sulfur, and urea to India in return for are estimated at 6 million and 12 million 

agrochemicals, mica, and mining machin- _ tons, respectively. The production of lead 

ery. North Korea imported steam coal from and zinc contained in ore was 110,000 tons 

China and the U.S.S.R. and coking coal and 225,000 tons, respectively. At the 

from Australia. It exported barite to the Komdok mining complex, the dressing ca- 

U.S.S.R. and magnesia to the European pacity of lead and zinc ore was rated at 10 

Economic Community. The steel production million tons per year. The country’s copper 

target was 10 million tons in 1987 compared _ ore reserves are estimated to be 2.2 million 

with 9 million tons in 1986, despite the fact tons. However, most of the feed for the 

that the country’s annual capacity was only country’s copper smelter came from imports 

7.5 million tons. Expansion of the Kim of Peruvian copper concentrates. The out-
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put of aluminum was also to increase in the © -tons per year by 1993. Most of the increase | 
7-year plan due to the planned installation in capacity was to come from new installa- | 
of a new aluminum smelter. The Govern- tions at Sariwon. and Kaechon. Cement 
ment and North Korean business execu- output was 9 million tons in 1987. The 
tives in Tokyo planned to reopen the Unsan Sunchon cement complex, with a capacity 
gold mine, 100 kilometers north of Pyong- of 3 million tons per year, was to be modern- 
yang, which originally began production in ized and expanded in 1988. The country’s 
1896. Production was expected to be 32,000 only indigenous energy sources were coal 
troy ounces of gold per year by yearend 1988 and hydropower. Coal reserves are estimat- , 
and 321,000 ounces within a decade from an _ ed to be 11.9 billion tons. Coal production 
investment of $55 million. North Korea in North Korea increased to 70 million tons 
intended to repay the Japanese creditors in 1986 and 1987. Production was expected 
with gold. a to rise to 120 million tons per year by 1993. 

In the industrial mineral sector, North The Kukdong and Yangjong coal mines 
Korea was the largest producer of magne- produced more than 1 million tons of metal- 
site in the world. Kanjo Province has large _lurgical coal. Five of 10 planned new pits at 
deposits of high-grade magnesite and an Anju in western North Korea, 60 kilometers | 
annual production of 1.5 million tons. The north of Pyongyang, completed develop- 
processing plant at the Tanchon magnesia ment in 1987. Construction of the Sosa and 
complex was expanded and the first-stage Soho surface mines at Anju was also com- 
construction was completed in 1987. Con- pleted. In the Districts of Sunchon, Tak- 
struction of the Sariwon potassic fertilizer chon, Pukchang, and Kangdong, other pits 
complex with innovative technology was were to be modernized and expanded to 
under way. The ore feed for the. complex. increase coal production. A new 1750,000- 
will come from a potassic feldspar mine kilowatt power station at Taichuan was 
being developed in the Chongdan District. under construction on the Datong River. 
Annual cement capacity was 12 million tons.) Ten other. hydropower dams were built 
in 1987, and the target in the third 7-year previously on this river. 
plan was to increase output to 22 million —__ — . , 

Table 5.—North Korea: Apparent exports of mineral commodities! 

_ (Metric tons unless otherwise specified) 

Commodity. 1985. 1986" Principal destinations, 1986 

Aluminum: Metal including alloys, all forms _— — — — 8,715 11,474 Hong Kong 6,675; Japan 3,632. 
Copper: Metal including alloys, all forms — — ——_~_ 21,107 940 Japan 611; Hong Kong 226. __ 
Gold: Metal including alloys, unwrought and part- 

ly wrought __________-_-~—- troy ounces_ _ 133,715 NA 
Iron and steel: Metal: 
Scrap___.-_______-__-___-----~--- 2,520 25,160 Allto Japan. 
Pig iron, cast iron, related materials ______ _ 14,127 73,206 Japan 69,648; Hong Kong 3,558. 
Ferroalloys _______---_~-~~-------- - 8,765 4,298 USSR. 3,040; Japan 1,258. 
Steel, primary forms ____.____________ _ 115,865 107,873 Japan 61,868; Thailand 26,178. 
Semimanufactures: . 

Bars, rods, angles, shapes, sections _ _ _ —_ 10,645 68 Singapore 44; France 24. 
Universals, plates, sheets ______.-~_- 33,127 39,286 Japan 18,322; Hong Kong 16,110. 
Hoopand strip ___--___-_--------- -- 62 All toSingapore. 
Rails and accessories... ________--- 16 -- 
Tubes, pipes, fittings_________-_-~~- 515 163 France 107; Singapore 51. 
Castings and forgings, rough _______~_~- 2 _- 

Lead: Metal including alloys, all forms __——_~—-~_ _. 8,769 15,325 Japan 7,890; West Germany 6,833. 
Magnesium: Metal including alloys, all forms __ _ _- 20 All to Japan. 
Platinum-group metals: Metals including alloys, 

unwrought and partly wrought 
. value, thousands_ — _- $1,828 All to West Germany. 

Silver: Metal including alloys, unwrought and 
ay wrought ______________-do____ $96 $8,664 West Germany $8,607; Thailand $57. 

inc: 

Ore and concentrate. _____~_________ 11,843 11,033 All to Japan. 
Oxides... -_~__~______ 10 _- 
one including alloys, all forms _______ ~~ 33,631 41,643 Japan 39,054; Hong Kong 2,457. 

er: 

Ores and concentrates ~ oo eee ee _- 10 All to Japan. 
Ashes and residues _._.§_§_§________~~- (3) 3,331 Japan 3,311. 
Base metals including alloys, all forms ___-—~_ 29 15 All to Singapore. 

See footnotes at end of table.
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~ Table 5.—North Korea: Apparent exports of mineral commodities: —Continued = __ 

me : oe (Metric tons unless otherwise specified). . _ ee 

_ Commodity | 1985 1986” Principal destinations, 1986 | 

| INDUSTRIALMINERALS tt = Oo an 
Cement ~____._~-__---_~-____-----— — 263,000. . - 20 All to Barbados.. ae 
Clays, crude________-+~-+-_--------- 10,579 9,122 All to Japan. 7 , 
Feldspar.—_ ______~-~-----~--~_----~-~ -- - 880 ~ . Do. 
Fertilizer materials: Manufactured: a a 

Nitrogenous ____~____-_~-_-___----~ |. 3,096 _- 
Potassic 0... --- -_--=--_____-._.. 15,000 — - - 

. Unspecified and mixed ____.______-_- 13,937 _— . 
Graphite, natural _...___---_--------. , 5,798 | 4,560 Japan 4,306; Poland 195. 
Magnesium compounds, unspecified _.._..... 168,985 194,163 - ~ Poland 92,602, West Germany 42,820; 

so apan 33,007. 
Precious and semiprecious stones other than , 

_ diamond: Natural and synthetic mo 
oO — - .. value, thousands. $11. $101 Italy $91; Hong Kong $8. a 

Stone, sand and gravel: OS 7 
Dimension stone, all forms.____._._2.-_-. 6,662 8,457 All to Japan. 

_. + Gravel and crushed rock _~-__2_~ 222 =. 299...  s- 494 | Do. | 
. Quartz and quartzite ___________-_---_ ~ 0) — - . 

Talc, steatite, soapstone, pyrophyllite .._.__.__ § ——«- 20,480 ~ 23,800 Japan: 14,383: Poland 9,417. 
Other: Crude _. ~~~ 2 (8) 701 All to Japan. re 

‘ MINERAL FUELS AND RELATED MATERIALS oe Po Co 

Carbon black _______-_---_---.------.- 100i 165. AlltoThailand. . 
Coal, all grades including briquets ___.___--. | 259,188 .  - 405,609 AlltoJapan.  _ 
Petroleum refinery products: a . os , . 

. Kerosene and jet fuel ____42-gallon barrels_ _ ~~... 442 Allto Hungary. | 
Residual fuel oil ~------+----~--do_~_- 94,938 | _- SS 

- PPreliminary. NANotavailable. oe a ] 
1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data a published by North Korea, this table should 

not be taken as a complete presentation of this country’s mineral exports. These data have been compiled from United 
Nations information and data published by the trading partner countries. The United States did not report any imports 
of mineral commodities from North Korea during 1986... ; - 

2Excludes unreported quantity valued at $942,000 imported by Japan. mk 
3Unreported quantity valued at $397,000 imported by Japan. . =. st co a 
*Excludes unreported quantity valued at $6,770,000 imported by Japan. - 
5Unreported quantity valued at $148,000 imported by Japan. 
*Unreported quantity valued at $45,000 imported by Japan. - 

Table 6.—North Korea: Apparent imports of mineral commodities? | 

(Metric tons unless otherwise specified) 

Commodity | 1985 1986” Principal sources, 1986 

Alkali and alkaline-earth metals ___ _-_______ 2] (3) All from Japan. 
Aluminum: . 

Oxides and hydroxides ___________- ~-- 28,208 11,589 Japan 11,521. . 
Metal including alloys: 

Unwrought _____-___-_------~--- 6,473 -- . 
Semimanufactures___—~.__...-- ~~~ 1,315 _- 

Chromium: . 
Ore and concentrate. _______-_.~------ 16,000 25,000 All from U.S.S.R. 
Oxides and hydroxides ________..---~-- 66 64 Hong Kong 42; Japan 22. 

Cobalt: Oxides and hydroxides ______~-~-~-- 2 3 Mainly from Hong Kong. 
Columbium and tantalum: Metal including alloys, 
oat forms, tantalum ________— ~~ kilograms_ — 4,000 386 All from Japan. 

pper: 
Ore and concentrate. _._-_.._.__.~----- 4,443 1,149 Do. 
Metal including alloys: 

Scrap___.-._.--.-___-------- 18 798 Do. 
Unwrought ____________-~~__--- 1,198 500 Chile 498. 

Gola Semimanufactures_—_.._._..----- 226 84 Japan 63; Hong Kong 138. 

Contained in copper ore and concentrate 
value, thousands. _ $239 _- 

Metal including alloys, unwrought and partly 
wrought________._______.~-do____ _- $7 All from Japan. 

See footnotes at end of table.
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Table 6.—North Korea: Apparent imports of mineral commodities! —Continued : | 

(Metric tons unless otherwise specified) 

Commodity 1985 1986” _ Principal sources, 1986 

. METALS —Continued 

Iron and steel: Metal: ; 
Ferroalloys: - 

Ferromanganese —___~-_______. ~~ 7,506 | 843 Hong Kong 495; Japan 348. 
_ Unspecified _.-___-_-_---_-_____- 681 1,922 Hong Kong 822; Japan 596; France 

Semimantufactures: . 
_ Bars, rods, angles, shapes, sections ___ __- 513 478 Japan 278; Sweden 144. , 

Universals, plates, sheets___________ 5,076 3,486 Japan 1,852; France 752; West Ger- 
many 442. / 

Hoop and strip ____-___________- 117 434 Japan 355;HongKong4l. —- © 
Rails and accessories____.___..___— 6,758 1,687 All from Japan. . 
Wire __-___ ~~~ ~~~ 2,070 104. Japan 73; Hong Kong 29. — 

'. Tubes, pipes, fittings. ._-.-_._.________ 8,326 3,794 Japan 1,933; Spain 1,179. 
Lead Castings and forgings, rough _______—~_ _- 1 Allfrom Japan. 

Ore and concentrate. __.____________~- 7,935 2,375 — All from Thailand. 
Oxides... ___~__~_ ~~~ -- -- 10 All from Hong Kong. 
Metal including alloys, unwrought __——__—— 3,047 6,491 All from Japan. oo 

Magnesium: Metal including alloys, all forms — — _ - 193 - 68 (West Germany 32; Japan 20. a, 
anganese: . 
Ore and concentrate... ._..___-------- 21,320 30,000 All from U'S.S.R. 
Oxides _____~ ee 54 168 Japan 148. 

Mercury. ______.—.. ~~ 176-pound flasks_ _ 290 145 AllfromSingapore. . — 
Molybdenum: Metal including alloys, all forms __— ~ 1,000 -- , 
Nickel: Metal including alloys: . oe a 

Unwrought _____....-_____-_----- - 660 637 All from Hong Kong. 
Semimanufactures ____~______-__---- 261 2 Austria 1; Japan 1. 

'  Platinum-group metals: Metals including alloys, 
unwrought and partly wrought . . 

. value, thousands_ _— $169 $520 od. apan $215; United Kingdom $158; 
’ . West Germany $147. _ . . 

Silver: Metal including alloys, unwrought and 
ed wrought _____________..do____ ee $75 Japan $64; Australia $11. : 

in: 
Ore and concentrate_________-_--~~-~- 3 20 All from Hong Kong. 
Oxides... 22 ~~ 5 eC” a 2 All from Japan. 
Metal including alloys: 

Unwrought __________-___-__-~_ 194 247 Hong Kong 123; Singapore 123. 
Semimanufactures___ ~~ _§_~§_§_______ 3 (3) Ail from Japan. 

Titanium: 
Oxides ___________-~_~_~-_----~--~- 56 34 Japan 21; Singapore 10. 
Metal including alloys, all forms ____ ~~~ . _— 18 All from Japan. 

Tungsten: . 
Ore and concentrate___ .~.-___.--_--_- . 149 488 Hong Kong 403; Singapore 85. 

zi Metal including alloys, all forms ___ ~~~ 4 1 = All from Japan. 
inc: 

Oxides _____________~---_---~+---- _— 6 . Do. 
one including alloys, all forms ___——~_—~-~ 50 47 Do. 

er: 
Ores and concentrates __________--_--~ 103 12,579 Australia 10,777; Hong Kong 1,802. 
Oxides and hydroxides __.___.___-~--~-~ 132 -- 
Base metals including alloys, allforms —_—~--~- 264 74 Singapore 35; Hong Kong 20; Japan 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: oo 
Natural: Corundum, emery, pumice, etc_ _ _ ~~ -- 47 All from Italy. 
Artificial: Corundum _________------~- -- 58 Japan 40; Hungary 18. | 
Dust and powder of precious and semiprecious 

stones excluding diamond 
value, thousands_ _ $9 -$14 ~— All from Japan. 

Grinding and polishing wheels and stones ___ (3) 28 Japan 22; Hong Kong 6. 
Boron materials: Oxides and acids _______~_~ 66 79 All from Hong Kong. 
Bromine including iodine and fluorine_—__ — — ~~ -- 24 Japan 22. 
Cement ________§_____ ee 1 15 All from Singapore. 
Clays, crude____§__§_§ _~§_-__ ~~~ ----+--- _- 14 Do. 
Diamond: 

Gem, not set or strung __ value, thousands_ — _- $150 All from Belgium-Luxembourg. 
Industrial stones____________~-do___~ $134 $30 Switzerland $22; Japan $8. 

Fertilizer materials: 
Crude, nes = > 5 ee _- 298 All from Japan. 
Manufactured: 

Phosphatic. ____._~§._____--__-___~ _- 12 Do. 
Potassic ~~ 5 ee 99,100 23,000 All from U.S.S.R. 
Unspecified and mixed _________-~_ —_ 513 All from Japan. 

Gypsum and plaster__._§ ~~~ -_______ 23,312 23,000 All from Thailand. 
Magnesium compounds: Magnesite, crude _____ __ 36 All from Singapore. 
Phosphates, crude___§____~___.~_~_______ 21,250 __ 
Phosphorus, elemental _____________ ___ _- 20 All from Japan. 

See footnotes at end of table.
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Table 6.—North Korea: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 

ee 
Commodity | 1985 1986” Principal sources, 1986 

INDUSTRIAL MINERALS —Continued : | 

Pigments, mineral: Iron oxides and hydroxides, . 
' processed_____~__--=--- ee (3) ao 
Potassium salts, crude ____.-____________ - 11,000 __ 
Precious and semiprecious stones other than . 
diamond: : 
Natural __._______~— value, thousands__ — $23 West Germany $10; Japan $8. 
Synthetic ___..~._-___.-______do____ $34 $20 Singapore $12; West Germany $8. 

Salt and brine ____--____ ~~~ ________ 329 296 ~— All from Japan. . 
Sodium compounds, n.e.s___ $$ »§ »§ § 5 613 - __ 
Stone, sand and gravel: . 

Dimension stone, all forms_____________ 1,355 1,207 Italy 1,128... 
‘s Quartz and quartzite ~.______________ — 12 All from West Germany. 

. uur: . . a 

Elemental, all forms __..___=________ 23,200 14,000 _—_ All from Poland. 
Sulfuric acid _..~ ~~~ ~§ 2 2 _— 

Other: Crude __=-_-__~-_~~-._ ~~ _______ 4 142 Japan 92; Singapore 32. — 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black —~___~.~~-~_~_~ 14 988 Hong Kong 633; Singapore 350. 
Coal, all grades including briquets __________ 103,416 128,380 All from Australia. 
Coke and semicoke __.________________ 38,660 104,490 ~_— Poland 88,000; Japan 16,490. 
Peat including briquets and litter___________ 221 | __ 
Petroleum refinery products: . 

Gasoline____________42-gallon barrels__ 8,485 274 Singapore 255. | 
Mineral jelly and wax______._.__do____ 3,566 1,866 Japan 1,078; Hong Kong 394. 
Kerosene and jet fuel ___.___.___.__do____ 496 352 All from Japan. 
Distillate fuel oil... _-_§_.§_§_.___.___do____ . 455 90 All from Hong Kong. 
Lubricants __ ~~~ _§_§_~§________do____ ' 2,001 26,463 Singapore 22,470; Japan 3,693. 
Residual fuel oil _..___.________do____ 33 372,020 Singapore 371,435. : 
Bitumen and other residues ___ _ ___do____ oe 18,659 . All from Singapore. 
Petroleum coke ~_____________do____ 8,283 a 

-PPreliminary. . . 
1Table prepared by Audrey. D. Wilkes. Owing toa lack of official trade data published by North Korea, this table should 

not be taken as a complete presentation of this country’s mineral imports. These data have been compiled from United 
Nations information and data published by the trading partner countries. The United States did not report any exports of 
mineral commodities to North Korea during 1986. . 

2Excludes unreported quantity valued at $3,000 exported by Japan. 
SLess than 1/2 unit. 

| LAOS?’ 

Laos was one of the world’s poorest coun- the Soviet Union, Sweden, and the United _ 
tries, with an estimated 1987 per capita Nations. During the last few years the aid 
GDP of $140. The country contained only has been mainly for agricultural develop- 
the beginning of an infrastructure. There ment and basic infrastructure. The resource 
were no railroads; the highway and tele- and mineral-related aid was for expanding 
communications network was rudimentary, the Nam Ngum hydroelectric plant, devel- 
and only a small portion of the country had oping the gypsum mine at Dong Heng in 
dependable electricity. Subsistence agricul- Savannakhet Province, and modernizing tin 
ture was the main occupation of most Lao mining at Phon Tiou and Bo Neng in Kham- 
people. mouan Province. 

The mineral industry contributed very Economic growth has improved recently, 
little to the economy. The most important at least partly, because of a new economic 
mineral exports were gypsum and tin. The management policy geared to decentraliz- 
major foreign exchange earner was the sale ing decisionmaking and relying more on 
of electric power to Thailand. The land- market incentives. Industrial production in- 
locked country of 3.5 million people was creased as did overall trade. The trade 
closely allied with the Soviet Union and _ deficit, however, also increased substantial- 
Vietnam and relied heavily on foreign aid _ly during 1987. Inflation, which rose 65% in 
for its economic survival. Foreign aid contri- 1985 and 100% in 1986, declined to a much 
butions were estimated at about $150 mil- more tolerable increase of 25% in 1987. 
lion in each of the last few years. The list of Although mineral exploitation was mini- 
principal donors included Australia, Japan, mal, the potential for significant develop-
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ment was quite impressive. The Lao press extensive potash deposits across the border 

| reported an abundance of resources avail- in Thailand. Limestone is readily available | 

able to the nation and listed energy re- throughout the country but major deposits 

sources such as anthracite coal in Vien- were in Khammouan, Luang Prabang, and 

| tiane, Phong Saly, Luang Prabang, and Vientiane Provinces. Also, reported for the 

| Saravane Provinces; lignite in Xieng first time, was a “glass mining factory’ at 

Khouang and Louang Namtha Provinces; Houaisai in Bokeo Province. The reference - 

and petroleum possibilities in the Savan- presumably refers to a glass sand quarry 

nakhet Plain. The article continued by de- and possibly a glass factory as well. Salt 

scribing the nonfuel minerals delineated occurs in several provinces, but the most 
during the last few years. There is hematite important salt mining operations were in 
at Pha Yuan Mountain and magnetite at Vientiane Province, with smaller mines in 
Pha Lek Mountain, both in Xieng Khouang Savannakhet, Oudomsai and Phong Saly 
Province. The Pha Lek magnetite deposit Provinces. In addition, bauxite, gold, lead, 

reportedly contains 1 billion tons of ore of and zinc deposits have been discovered, but — 

more than 70% iron content. A potash their estimated reserves have not been re- 
deposit near Vientiane is a continuation of ported. - ( 

Table 7.—Laos: Apparent exports of mineral commodities’ _ | : 

| (Metric tons unless otherwise specified) . . 

Commodity 1985 1986? Principal destinations, 1986 

Aluminum: Metal including alloys, scrap —____--~~ _- 69 Allto Thailand. - 
Copper: Metal including alloys, scrap ___~___~~--- 5 10 Do. 
Iron and steel: Metal: Semimanufactures ________~ 158 _— 
Zinc: Metal including alloys, scrap ___—___-__----~-~- 6 _— 

ett Sa SS SPSS ee ee 

PPreliminary. 
1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Laos, this table should not be 

taken as a complete presentation of this country’s mineral exports. These data have been compiled from United Nations 
. information and data published by the trading partner countries. The United States did not report any imports of 

mineral commodities from Laos during 1986. . 

~ Table 8.—Laos: Apparent imports of mineral commodities! | 
(Metric tons unless otherwise specified) _ oo 

ee 
Commodity 1985 1986” Principal sources, 1986 

METALS 
— 

Aluminum: Metal including alloys, all forms _ _ — — 1 3 Allfrom Thailand. — 
Copper: Metal including alloys, all forms _ ~~ ~~ _ 20 1 Do. . 
Iron and steel]: Metal: 

Ferroalloys: a 

Silicon metal ________ ~~ kilograms__ 130 __ 
Unspecified _.______.------~--+-- — 1 Do. 

Steel, primary forms ________-__--~-~-~-- —_ 2 Do. 
Semimanufactures: 

Bars, rods, angles, shapes, sections __ _ —_— 2,094 896 Do. 
Universals, plates, sheets _________~- 4,807 5,138 Japan 5,130. 
Wire ____________~-----~--~--- 56 493 All from Thailand. 
Tubes, pipes, fittings. __________---_-- 201 586 Japan 378; Thailand 208. 
Castings and forgings, rough ________~_ 1 — 

Lead: Metal including alloys, all forms _______ 2 (2) ~—All from Thailand. 
Silver: Metal including alloys, unwrought and 
nearly wrought ______-— value, thousands_ _ _- $1 Do. 

in: 

Oxides _____._____-_-~--__-------~-~- —_ 3 Do. 
Metal including alloys, all forms _______~~- 1 _- 

Zinc: Metal including alloys, all forms __—_—— ~~ 189 750 Do. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing wheels 
and stones ___________~_~____~--_-_-_~- 1 2 Do. 

Cement ______________~--~--~-~---+-~~-- 6,176 10,350 Do. 
Chalk _____________ (3) —- 
Clays, crude__ ___________--____-~---~~- 6 — 
Fertilizer materials: Manufactured: 

Ammonia ____—~§____.~-_-_--------~- 2 5 Do. 
Nitrogenous _________________---- 3,950 850 Thailand 800; Japan 50. 
Unspecified and mixed _____________~~- 150 250 Thailand 200; Japan 50. 

Precious and semiprecious stones other than dia- 
mond: Natural. ________—-_~—~- kilograms__ 62 _- 

See footnotes at end of table.
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. Table 8.—Laos: Apparent imports of mineral commodities! —Continued 
7 | (Metric tons unless otherwise specified) 

| ) Commodity 1985 1986" Principal sources, 1986 

_ INDUSTRIAL MINERALS—Continued | | 

Salt and brine _~___________.______u__ 158 97 ~— All from Thailand. 
Sodium compounds, n.e.s.: . 

Carbonate, natural and manufactured____— __ _— 27 Do. 
Sulfate, natural and manufactured________ 386 

Stone, sand and gravel: a . 
' Dimension stone, worked. ___§-~§_________ 30 13 All from Thailand. 

: Limestone other than dimension _______ __ 68° oo 
S Sand other than metal-bearing __________ __ 8 Do. 

"Elemental: Colloidal, precipitated, sublimed __ _- 3 Do. 
Sulfuric acid ~___-_-_.~ ~~~ ~~ ~___ 1 18 Do. 

Talc, steatite, soapstone, pyrophyllite ________ _- 63 All from Norway. 
‘MINERAL FUELS AND RELATED MATERIALS - 
Carbon black _. ~~~ 8 2 All from Thailand. 
Coke and semicoke ___________________ ek i 3 Do. 
Petroleum refinery products: . 

Liquefied petroleum gas _ _42-gallon barrels__ 2 12 - Do. 
Gasoline__________._____.___do.___ | 84,269 . _- 
Kerosene and jet fuel __________._do____ 62,132 __ 
Distillate fuel oil. ....-_-....___-do____ © 122,568 =. LL © - 

_ Lubricants —_ =» 5 5 5 5 5 do____ 8,717 56 Do. 
Bitumen and other residues _______do____ 12,490 Se . 

PPreliminary. . 
1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Laos, this table should not be 

taken as a complete presentation of this country’s mineral imports. These data have been compiled from United Nations 
information and data published by the trading partner countries. The United States did not report any exports of mineral 
commodities to Laos during 1986. 

/ 2Unreported quantity valued at $1,000. . 
SLess than 1/2 unit. . 

| a MONGOLIA 

The mineral industry of Mongolia was an of the river. This, in turn, has created a | 
important part of its economy. Of the 12 severe water shortage in Ulaanbaatar. Res- 
minerals produced, coal, copper, fluorspar, toration of the forests in the upper reaches 
and molybdenum were of particular impor- of the Taal River will be a primary task of 
tance. Copper, fluorspar, and molybdenum _ the new ministry. 
accounted for more than 35% of its exports The economy grew 3.5% over that of 1986, 

, during 1987. as measured by the change in national 
The Government completed, at yearend,a income, and industrial production increased 

major restructuring of its industrial man- 4.7% over 1986. In recent years the industri- 
agement, condensing several agencies to al sector continued to gain in importance, 
increase efficiency and eliminate duplica- providing 40% of national income and hav- 
tion of functions. The changes were part of ing a labor force twice as large as that of 
Mongolia’s effort to modernize its ailing agriculture. Most of the sector’s value was 
economy and reduce its large trade deficit. derived from the mineral industry. 
In all, eight ministries or commissions were A joint Soviet-Mongolian ‘exploration 
abolished and “ve new ones were formed. team discovered a zeolite deposit in Mon- 
Those disbande-i and pertinent to the min- golia. Zeolites are hydrated aluminum sili- 
eral industry were the Ministry of Geologi- cates of the alkali metals. Their unusual 
cal and Mining Industry and the Ministry of chemical properties make them valuable in 
Fuel and Power Industry. The new minis- various water treatment processes, odor 
tries were the Ministry of Power, Mining, control, and as a desiccant in industrial 
and Geological Industry and the Ministry of chemical reactions. 
Natural Environmental Protection. Additional copper-molybdenum deposits 
Environmental problems have become of have been discovered adjacent to the Erde- 

such importance that they were placed at net complex. Geologists believe the new 
the Ministerial level. Dozens of years of deposits could double existing reserves. 
uncontrolled lumbering on the Taal River Mongolia’s trade was dominated by the 
watershed have increased the runoff and U.S.S.R. and other member countries of the 
erosion and altered the flow characteristics Council for Mutual Economic Assistance
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(CMEA), which accounted for 96%. Its ma- nationally convertible currency, it is limit- 

jor exports were copper, fluorite, and molyb- ed to a set exchange rate with the Soviet 

denum concentrates going to the U.S.S.R. ruble. The Mongolian Government wanted 

| The expansion of the Erdenet Mine to 20 the copper and molybdenum concentrate to 

million tons of ore per year should increase be bought in a freely convertible currency 

copper-molybdenum exports greater rela- that could be used to purchase foreign,non- 

tive importance by 1990. Soviet, equipment vital to the country’s 
development and modernization.” Togeth- 

COMMODITY REVIEW er, copper and molybdenum concentrate 

Metals.—Fifth-phase construction of the has accownted for My to 40% . Mongolia s 

Erdenet complex got under way during the och - Consequently, any a justmen iy 

year. The joint Soviet-Mongolian copper- C©*%CD4&N8® rate and payment in a Ireely 
molybdenum mine was being modernized, convertible currency would be significant to 

and the mining capacity was being increas- 18 economy. | 
ed from 16 million to 20 million tons per Mineral Fuels—The No. 4 heat and 

year. Finland’s Outokumpu Oy was negoti- Powerplant in Ulaanbaatar reportedly was 

ating with Erdenet for the modernization of completed. A minesite thermal powerplant 
the ore treatment plant in return for copper @Pparently was also commissioned at year- 
concentrate. Under the proposed barter ar- end at the Baga Nuur Mine. The mine was 

rangement, Outokumpu would take either also being expanded to meet increased de- | 

20,000 tons per year for 10 years or 40,000 mand. In addition to supplying coal to the 
tons per year for 5 years as payment. minesite plant, it supplied coal to Ulaan- 

Overall, the fifth phase was to introduce baatar and for export. 

new equipment and technology to improve The country’s latest 5-year plan (1986-90) 

ore extraction and processing capability, projected a rise in coal production from 6.5 

operating and energy efficiency, labor pro- million tons in 1985 to 8.0 million tons by | 
ductivity, and the quality of the concen- 1990, and a 15% rise in annual electricity 

trate. | | generation to 3,300 megawatt-hours. Part of 

An economic problem discussed by Mon- the coal production increase would be used 

golia and the U.S.S.R. was the different for electricity generation. 

pricing systems of the two economies. Fi- Further exploration was being done on 

nancial results were dependent on whether the large Tavantolgoyt coking coal deposits 

rubles or tugriks were used. Annual profits in southern Gobi Province. The project was 

of the Erdenet complex have been estimated receiving assistance from other CMEA 

to be as high as 600 million tugriks ($179 countries. . 

million). Since the tugrik is not an inter- 

Table 9.—Mongolia: Apparent exports of mineral commodities 

(Metric tons unless otherwise specified) . 

a 
Commodity 1985 1986” Principal destinations, 1986 

Aluminum: Metal including alloys, scrap — _— — ~~ 185 195 All to Yugoslavia. | . 
Barite and witherite.____________--_--~~-~- 10 —_ 
Cement?_______________________--- _ 13,300 NA. 
Chromium: Oxides and hydroxides _ _____ ~~~ _- 3 All to Pakistan. 
Copper: 

Ore and concentrate________~---~---~- — 7,338 All to Finland. 
Sulfate___._§______-_____-----~-~-+- _- 17 All to Japan. 

Graphite, natural _.__________-------- _- 18 All to Austria. 
Iron and steel: Metal: Semimanufactures, univer- 
sals, plates, sheets___________------~-- __ 92 All to Pakistan. 

Stone, sand and gravel: Sand excluding metal- 
bearing _______________----~---~--- 20 _— 

Tin: Ore and concentrate________-~---_-~-- 10 __ 

PPreliminary. NA Not available. 
1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Mongolia, this table should 

not be taken as a complete presentation of this country’s mineral exports. Unless otherwise specified, these data have 
been compiled from United Nations information and data published by the trading partner countries. The United States 
did not report any imports of mineral commodities from Mongolia in 1986. 

2Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R.
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Table 10.—Mongolia: Apparent imports of mineral commodities 

. | (Metric tons unless otherwise specified) 

| Commodity | | 1985 1986” Principal sources, 1986 

Abrasives, n.e.s.: Grinding and polishing wheels : 
and stones ___-—_—-__~---=-------- =- 4. All from Italy. | 

Aluminum: Metal including alloys, all forms_ _ — — _- a | All from Austria. _ 
Cement?___§____-§___ 2 ee 107,000 48,900 NA. 
Coal: Anthracite and bituminous? _________-~ 100 a . 
Fertilizer materials: Manufactured: _ . 

Nitrogenous?__ = ______-_.._-------+- 18,800 14,000 NA. . 
Phosphatic (PaO content)? ___.-_____~- 22,100 . 19,000 NA. 
Potassic __.__._.~-~--~_~~-_~---~- 99,100 _- . 

Iron and steel: Metal: Semimanufactures:? . 
Tubes, pipes, fittings __._.______--_-- 11,300 11,500 NA. 

_ ‘Unspecified. ________---_.-----_-- 63,900 74,400 NA. 
Petroleum refinery products? 

thousand 42-gallon barrels_— 5,898 _ 6,077 NA. 
Salt and brine __._____-_-----..-__-- 2,729 __ : 
Sodium compounds, n.e.s.: Carbonate, natural and 
manufactured? _______--___---_~--- 900 1,700 NA. | | 

Stone, sand and gravel: Dimension stone, all forms 53 me 
Sulfur: Sulfuric acid? ________...------- 1,100 1,400 (NA. | 

PPreliminary. NA Not available. 7 | | a 
1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Mongolia, this table should 

not be taken as a complete presentation of this country’s mineral imports. Unless otherwise specified, these data have 
been compiled from United Nations information and data published by the trading partner countries. The United States 
did not report any exports of mineral commodities to Mongolia during 1986. 

2Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 

7 Mining and quarrying was estimated to mercial sources: 16% from fuel wood, 11% 
contribute less than 0.25% of the GDP. from agricultural waste products, and 8% | 
There has been a modest but steady growth from animal waste. Commercial sources 
in the cement and building materials sector. accounted for 5%: 4% from petroleum prod- | 
Agriculture was the backbone of the econo- ucts and the balance divided equally be- 

my, employing over 90% of the work force tween coal and hydroelectricity.% Overcut- 
and contributing 60% of GDP and 75% of ting of timber for these needs resulted in 

__ the revenue from exports. Much of Nepal's environmental problems and caused the 
limited industrial activity involved process- Government. to look increasingly to other 
ing the produce, accounting for 12% to 13% energy sources, especially its vast hydro- 

of GDP. ¢ the mining ind electric potential—approximately 83,000 
h Development of t t "Of iden rere ral megawatts. Hydroelectric development has 

ampered )Y th oie y diff; alt } jor tie been constrained because of high construc- 
conditic 8, Ox dan, y y th | t oe ora ted tion cost and the limited domestic market | 

conditions, and an economy that genera for large amounts of power. A national 
little capital for investment and develop- electricit id was being developed which 

ment. The mineral sector consisted mainly would expand wer distribution and slow of magnesite and talc mining at Kharidhun- | ‘a def vestation by replacing fuel 
ga, limestone and cement production at two nod fos d e cat ed y cultures ue 

conventional plants and a miniplant, a or domestic and agriculture needs. 
small marble quarry at Godavari, and the New powerplants were also under construc- 
slow development of a lead and zinc mine on to increase gr eatly the country’s 203- 
high in the mountains at Lare, north of megawatt capacity. _. 
Kathmandu. The proposed joint Karnali River hydro- 

Energy is a serious problem in the Nep- electric project at Chisapani, under consid- 
alese economy. As in other developing coun- eration by India and Nepal for more than a 
tries, energy demand was growing fast. decade, had additional problems in 1987, 

Consumption of energy in Nepal was esti- mostly political. The dam and 3,500-mega- 
mated at 8.4 million tons of coal equivalence watt powerplant would help control flood- 

in fiscal year (FY) 1986,2* a large increase ing in northern India and provide most of 

| from 6.3 million tons in FY 1985. Of the its power to India to offset Nepal’s chronic 

total, 95% came from traditional, noncom- trade deficit. The World Bank was plan-
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ning to fund a more detailed feasibility uct needs. The cost of these imports was 
study but India apparently favored a 2,000- 33% of the country’s export value in 1987.A 
megawatt plant at Pancheshwar, reportedly study of the. petroleum potential of Nepal 
downriver, closer to the Indian border. The funded by the World Bank indicated possi- 
estimated cost of either project was $5 ble deposits along its southern border. The 
billion to $10 billion, which could take years Government awarded an exploration con- 
to finance. Several other major hydroelec- tract to a joint venture headed by Shell 
tric projects were under consideration. Each Exploration B.V. (Netherlands) covering 
would require considerable foreign assist- 4,969 square kilometers in the Biratnagar 
ance and cooperation from India, the major area. The exploration work, begun in 1986, 
consumer of the power to be generated. was still under way at yearend. a 

| Nepal imported all of its petroleum prod- a 

oe |  SINGAPORE® = ne 

The island state of Singapore is an inter- oil prices and sluggish international’ de- 
national trade center in Southeast Asia. Its mand. There were five oil: refineries in 
real GDP increased 8.8% after a recession Singapore supplying petroleum products to 

_ during 1985-86, when the growth rates were the region. In 1987, Singapore processed an 
minus 1.6% and 1.9%, respectively. Manu- estimated 736,000 barrels per day of crude 
facturing, such as electronic products and oil. Mobil Oil Co.’s Jurong oil refinery 
components, electrical machinery, and tex- planned a $20. million expansion of reform- 
tiles, led the economy, accounting for 44% er capacity to meet increased domestic de- 
of the growth, followed by construction and mand for gasoline. A reformer produces : 
trade. The country has limited natural re- gasoline having lighter constituents and a 
sources; economic development centered higher octane number. Esso Singapore Pri- __ 
around the processing of imported raw ma-_ vate Ltd. planned to invest $95 million in a 
terials, trade, shipping, and services. The . visbreaker, a process for reducing the vis- 
principal exports of Singapore were ma-  cosity of heavy residual oils, at the: Pulau 

: Chinery and equipment and mineral fuels. Ayer Chawan oil refinery, which has a 
The United States received 30% of Singa- capacity of 230,000 barrels per day. — 
pore’s exports. Investors supported the In a joint venture with Forasol-Foramer 
economy in 1987 by investing $800 million* of France and Friede and Goldman, Singa- 
to expand production capacity. pore’s Far East Levingston Shipbuilding 

The only significant mining activities Ltd. built a $50 million to $60 million 
were producing 7.3 million tons of granite offshore drilling rig in its shipyard. The 
from small-scale quarries and manufactur- high technology jack-up drilling unit was 
ing 1.5 million tons of cement from import- sold to Santa Fe International Corp. of the 
ed clinker. Iron and steel manufacturing United States, an oil drilling company. Far 
from imported metal accounted for the East Levingston also received a contract 
metals sector’s largest output in terms of from Conoco Inc. of the United States for 
value, and nonferrous metals manufactur- fabricating a major part of an offshore oil 
ing was the second largest. platform with 7,000 tons of steel from re- 

Singapore remained the leading producer _ gional suppliers.?7 | 
of refined oil in Southeast Asia despite low 

Table 11.—Singapore: Exports and reexports of mineral commodities? 
(Metric tons unless otherwise specified) 

Destinations, 1986 
Commodity 1985 1986 United Other (principal) 

eee 

METALS 
Aluminum: 

Ore andconcentrate___________ 37 7 _- All to Brunei. 
Oxides and hydroxides _________ 17,665 119,180 -- China 106,832; Malaysia 6,385. . 
Metal including alloys: 

Scrap. ~~ 10,707 12,434 (?) Japan 10,493; Pakistan 621. 
Unwrought and semimanu- 

factures _.-_-___________ 15,681 15,650 73 Malaysia 7,469; Australia 2,618; Hong 
Kong 707. 

See footnotes at end of table.
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| -  Table.11.—Singapore: Exports and reexports of mineral commodities! —Continued | 
Hee Sg 8“ "3 (Metric tons unless otherwise specified) a 7 - o 

enn nee es eer SS A SS SSS Sissy iS SPSS shes 

eg ~ a: :. +3: Destinations, 1986. RO 
7 ..: Commodity _ : _ 1985 | 1986 : ~ re oo fo : a ee - or : Rnited | Other (principal) 

Chromium: rs co ce a re 
_’ Ore and concentrate___________ os 18 27 _ |. All to Australia. os, 

_ ‘Oxides and hydroxides _-_._=_2_ 29 ~. 29 _.  Malaysia27. ~~ mS 
Cobalt: Oxides and hydroxides... == -. 7A: 8. _.... Malaysia 5. a yo ss 
Columbium and tantalum: - a : oe 

Ore and concentrate, tantalite_____ 3 - 393° = =__ “> Thailand 308. . an 
Metal including alloys, all forms, 

tantalum _____~_~_~ kilograms__ 30 3) — All to Japan. 
Copper: ee 

Ore and concentrate___§__§______ 250 * ee | __ NA. 
Matte and speiss including cement . 

copper —_- —__—___~-~___~_~ 16 ~= . 
- Metalincludingalloys: 6 .::> <- a me Lo mo Oe 

_, Scrap _.-----_---_-_-_.. . . 21,726 23,757 | | 92, India 10,457; Japan 7,939; Republic of 2g EE = *. oo | ‘Korea 2,337. ne 
-., . . Unwrought.andsemimanu-.. ..-° Po ps ne : : oS 

. Golds” factures __-__..-~-+ _ «9,587, 12,284 — 1. Malaysia 9,901; Hong Kong 604. _ : old: PTT Lots ; : 

-, Waste and sweepings =: kilograms.. =. .. .759 . 1,280. 2 - West Germany 750; Japan 306; . 
ae ce gay Se _. United Kingdom 100. os . 

- ' Metal including alloys, unwrought a Oe , . SC . 
.. . and partly wrought _troy ounces... 63,691 132,750. 129. Malaysia 58,450; Japan 33,823; West 

. oe ge : Be oo _ Germany 15,882, ....- 
‘Tron and steel: ' eS CO ; . 
« Ore and concentrate excluding roasted. — os re pe ce 

... pyrite ~-------------- | 21.. 19. _= . AlltoHong Kong. _ ce weer TTT Saray a me = oe 

o- - Serap 222 22 ee L . 166,636: — . 90,776 © ~— °° Thailand 37,758; Japan 34,244: 
Pig iron, cast iron, related mate-_ . - oo oe oe - te 

. “ Wialso 2 ~ 3,599 © "1,413 _. Malaysia 1,293. 
- Ferroalloys_ 2 02 2222 . 1,126. - 548. -° __ -Malaysia 400; Australia 100.” oy 

Steel, primary forms__...__-_- = . 8,627. 5,124 1 Malaysia 3,944; Taiwan 979. - os 
 ° -Semimanufactures-___ =~ _§__ _ 353,001 _ 369,760 102,845 Malaysia 125,752; Brunei 20,398; Ja- 

te , bet . - pan 17,691. pe oo 
Lead: oo ye - Do, oo, re 

Ore and concentrate__-_________: 21 10 _~— All to India. . 
. Oxides 2 2 _ 2,147 2388+: ut. Malaysia 162; Japan 51. co 
Metal including alloys: SC ae re ot co 
> Serap - 2 7,057 5,103 es Taiwan 1,660; Malaysia 1,067; India 

Unwrought and semimanu- | . Pe 
*  -  factures ~ 2 L " 857 5,760 _— Malaysia 1,827; Thailand 1,553. 

Magnesium: Metal including alloys, all . ©. oo - so ne 
forms ______.___-________-. 44 33 -~ .. North Korea 16; Thailand 5. 

.,- Ore and concentrate, battery-grade__ 21,954 23,565 oe Republic of Korea 4,303; India 3,650; 
- oe . ' Kenya 3,540. . 

'’ Oxides’ 1,289 © 976 © _. Malaysia 749; North Korea 120. 
Mercury +. ~~~ 76-pound flasks... ., 290. 174 _— ° North Korea 145. . 

ickel: | = . SO 
Matte:and speiss _____________ 1 1,307 --— India 1,302. 

. Metalincludingalloys: = =. > ae HS 
Scrap _~__ ~~ ~~ _ 1072 280 4 Japan 205; United Kingdom 44. 
‘Unwrought and semimanu- 

factures _____._____vu.. | 2,480: 2,714 -- India 2,531. 
Platinum-group metals: Metals including Lo Co : 

alloys, unwrought and partly wrought 
Sil troy ounces_ _ 8,456 1,800 — Japan 1,093; United Kingdom 322. 
ilver: 
Ore and concentrate* __________ (7) _- 
Waste and sweepings* — _ kilograms. _ 18,452 “1,447 |. __ -. United Kingdom 1,146; Japan 192. 
Metal including alloys, unwrought 

Tin and partly wrought — troy ounces_ _ 59,543 121,337 27,199 Malaysia 28,260; Thailand 9,099. 

Ore and concentrate___________ 9,728 4,892 120 Malaysia 2,728; Republic of Korea 
a 785; Spain 761. 

Ash and residue containing tin ____ | 1,012 571 __ Taiwan 291; West Germany 250. 
Metal including alloys: 

Scrap _._____~_________ 137 75 _. Taiwan 64. 
Unwrought and semimanu- . 

factures __-__§___~____ 20,458 30,157 6,474 Japan 9,402; Netherlands 5,075; 
U.S.S.R. 1,800. 

Titanium: Oxides_______________ 821 1,445 — Malaysia 579; India 454; Japan 123. 
Tungsten: 

Ore and concentrate ___________ 1,488 732 109 India 276; Hong Kong 152. 
Metal including alloys, all forms ___ 68 52 32 Italy 5; France 4. 

See footnotes at end of table.
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Table 11.—Singapore: Exports and reexports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

. . Destinations, 1986 

Commodit 1985 1986 : 7 
| ™m ~ United Other (principal) 

LL a Se a a 

METALS —Continued a 

Zinc: . 
. Ore andconcentrate_—__..____~- 2 42 -— Thailand 30; Malaysia 12. . 

Oxides ______—__~~-----_-- 1,446 - 625 -- China 294; Japan 199. . 
Metal including alloys: . 

Scrap ___.__----------- 662 651 -~- Taiwan 277; Japan 156; India 107. 
Unwrought and semimanu- . : oe ; 

Oth factures _.__--2-___-___. 3,363 4,108 -- Malaysia 2,299; Netherlands 680. © 
er: 
Ores and concentrates... _..—— 245 388 ~— Malaysia 170;-Thailand 160. __ - ; 
Ashes and residues_ ___—~.___~- 31,362 49,310 -- Malaysia 25,303; Brunei 12,996; Phil- : 

ippines 6,501. - 
' Base metals including alloys, all forms 83° 144 _- Australia 76; North Korea 35. — 

_ INDUSTRIAL MINERALS so . 

Abrasives, 1.e.s.: — . . 
Natural: Corundum, emery, pumice, Oe 

ete __-__-__-___--_--_---- 110 ‘AT _~— Malaysia 35. . 
Dust and powder of precious and semi- 

precious stones including diamond | . 
value, thousands_ _ $48 $1 ~l.)OUNA. . 

° Grinding and polishing wheels and 
_ stones ___ - 370 275 1 Malaysia 194; Thailand 28. - 

Asbestos, crude_____$_..-______- 9,117 4,276 _— Malaysia 4,273. 
Barite and witherite_______-_____ 32,431 12,939 _— Malaysia 10,100; New Zealand 1,119. 
Boron materials: _ . 

Crude natural borates___ —_ .____ 18,986 10 _. Alito Malaysia. a 
Oxides and acids ________~~ ~~~ 135 «188 _. Malaysia 161. 

‘Cement_______~~-____- ~~~ 307,287 66,927 __ Malaysia 35,167; Brunei 9,780; Re- 
public of South Africa 6,778. 

Chalk____-__ ~~ ee 2,359 2,781 __ Brunei 1,609; Malaysia 861. _ 
Clays, crude___________-__-_~~- 22,668 12,065 ~~ Malaysia 5,054; Philippines 1,849; Ja- 

pan 1,590. 
Diamond: . 

Gem, not set or strung 
value, thousands_ _ $15,151 $8,539 $1,217 Hong Kong $2,295; Malaysia $1,995; 

. Belgium-Luxembourg $1,236. — 
Industrial stones _______—do___ — $444 $264 __ Hong Kong $128; Ireland $46. 

Diatomite and other infusorial earth _ — _— 202 115 _. Malaysia 71; Thailand 15. 
Feldspar ___ ~~ -______----~~-~-- 4,314 3,585 _. Malaysia 3,278. 
Fertilizer materials: . 

Crude, nes ~~ ~~~ _-_- _- 40,069 - 40,654 — Malaysia 40,570. 
Manufactured: 

Ammonia_—_—_~__~---_-~-~~ 560 307 _— Malaysia 179; Thailand 68. 
Nitrogenous _____.._____-~ 86,814 17,877 _. Malaysia 8,752; Philippines 3,970; Pa- . 

so . pua New Guinea 1,935. 
Phosphatic____________-- 2,129 16,356 _- Republic of South Africa 14,446; Ma- 

laysia 1,649. 
Potassic. ___ ._.._________-_ 174,015 141,368 _. Malaysia 52,882; Sri Lanka 47,267; 

| Thailand 10,918. 
Unspecified and mixed___—_ — — 57,964 54,128 _- Malaysia 48,135; Republic of South 

Africa 3,439. 
Graphite, natural _____....____- 91 77 _— Malaysia 73. 
Gypsum and plaster _____.._.______- 2,666 2,739 __ Malaysia 2,608. | 
Lime ___~__~ ~~ 5,081 2,919 — Brunei 1,583; Malaysia 707; Guinea 

Magnesium compounds: Magnesite, crude . 
including magnesia ___________-— 245 172 __ Taiwan 108; North Korea 36. 

Mica, all forms ____________ 226 62 _- Malaysia 31; Japan 9. 
Nitrates, crude __________.-_-__- 74 555 _— Republic of South Africa 475. 
Phosphates, crude ________.____- 3,499 2,605 _. Malaysia 2,190. 
Pigments, mineral: Iron oxides and 

hydroxides, processed____...._~ 1,289 639 _— Malaysia 562. 
Potassium salts, crude___§_________ 330 _- 
Precious and semiprecious stones other 

than diamond: 
Natural _____ value, thousands__ $5,337 $3,559 $10 Thailand $1,467; Switzerland $644; 

Hong Kong $413. 
Synthetic _.____.____._do____ $209 $412 _- Thailand $214; Republic of Korea 

Pyrite, unroasted______________~_ 4 __ 
Salt and brine___§__§___________-— 13,817 9,216 _. Malaysia 6,198; Brunei 2,677. 
Sodium compounds, n.e.s.: 

Carbonate, manufactured_ ___—___ 4,688 1,387 __ Malaysia 1,297. 
Sulfate, manufactured® _________ 6,120 11,038 _- Malaysia 10,084. 

See footnotes at end of table.
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Table 11.—Singapore: Exports and reexports of mineral commodities! —Continued | 
. (Metric tons unless otherwise specified) | | 

_ | So ‘Destinations, 1986 
Commodit ~. 1985 1986 : | yO United Other (principal) 

INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel: | . a 
Dimension stone: - . a 

Crude and partly worked _____ 217 233 _= Malaysia 199. 7 oo 
Worked __—=_____-----___ 6,046 4,715 69 Malaysia 3,371; Brunei 470. — 

Dolomite, chiefly refractory-grade __ 22 1,268 — Taiwan 963; Papua New Guinea 295. | 
Gravel and crushed rock ____.___ 717 390 _--~ Malaysia 339. 
Limestone other than dimension __ _ 234 86 NA NA. 

P Band other than metal-bearing __ __ 601 698 -— Malaysia 363; Brunei 164. 
ulfur: oe . | 
Elemental: — . 
_- Crude including native and by- . . . oo 

- product... ~~ 1,338 15,885 — Malaysia 12,454; Thailand 1,964. | . 
Colloidal, precipitated, sublimed _ 7,051 10,600 — Malaysia 5,529; Thailand 2,900; Phil- 

oo . . - ippines 1,780... 
Sulfuric acid_ ______--.-_--_- 2,581 1,743 _~- Malaysia 1,157. 

Fale, steatite, soapstone, pyrophyllite __ 832 512 _- Malaysia 510. oe 
er: . oe . — 
Crude. ee 17,220 5,379 _- Malaysia 2,149; Philippines 1,540; 

Thailand 1,502. . 
Slag and dross, not metal-bearing --- 11,150 7,480 —_ Japan 5,741; Malaysia 1,411. 

MINERAL FUELS AND RELATED a, Co 
. MATERIALS . / oo, 

Asphalt and bitumen, natural _______ 20,135 19,387 __ Burma 6,571; Sri Lanka 4,086. 
Carbon black _. 2222 Le . 3,274 . 5,682 576 India 540; Japan 448; Malaysia 372. 
Coal, all grades including briquets ____ 478 1,607 _- Malaysia 1,270. _ 
Coke and semicoke_ — _ ~~~ 14,731 17,462 __ Malaysia 13,829; Bangladesh 2,060. | 
Petroleum: os 

Crude_ thousand 42-gallon barrels_ — 622 649 =e All to Thailand. 
_ Partly refined___.___~—_do____ 829 689 516 Japan 153. . 

Refinery products ____.——do____ 193,971 216,866 14,517 Japan 47,650; Malaysia 34,992; Hong | . 
ae Kong 33,110. 

NA Not available. So | . a oe . | 
1Table prepared by Audrey D. Wilkes. . 
2Less than 1/2 unit. | 
Unreported quantity value at $6,000. . 
“May include other precious metals. . 
5Includes hydrogen sulfate and pyrosulfate. . 

Table 12.—Singapore: Imports of mineral commodities! | 

(Metric tons unless otherwise specified) 

Sources, 1986 

Commodit 1985 1986 : 
moony United Other (principal) 

METALS | | 
Aluminum: 

Ore and concentrate. __.__.-- 410 20 _. China 10; Australia 5. 
Oxides and hydroxides _______~~ 48,702 103,137 428 Australia 101,491. 
Metal including alloys: 

Scrap ~~ 771 845 50 Malaysia 503; Brunei 145. 
Unwrought and semimanu- 

factures ___________-_- 46,896 44,941 1,516 Australia 9,359; Japan 5,493; Malay- 
sia 5,193. 

Beryllium: Metal including alloys, all 
forms ______~_____~_~ -_- 12 _- Mainly from Japan. 

Chromium: 
Ore and concentrate... ______-— 19 8 NA NA. 
Oxides and hydroxides __ ~~~ 220 151 74 United Kingdom 34; Japan 23. 

Cobalt: Oxides and hydroxides — — — — — — — 5 29 2 China 25. 
Columbium and tantalum: 

Ore and concentrate, tantalite_____ 68 (?) __ NA. 
Metal including alloys, all forms, 

tantalum _______~_________ (?) 46 36 Finland 9. 

See footnotes at end of table.
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—_ Table 12.—Singapore: Imports of mineral commodities! —Continued 
. (Metric tons unless otherwise specified) 

oe a _ Sources, 1986 : 

a _. Commodit 1985 1986 : : 
. y = . United Other (principal) 

METALS —Continued 

Copper: . a 7 Oo 
. Ore and concentrate __________ _ >) 12 ~~ United Kingdom 8. 

Matte and speiss including cement oo 
copper __ _-__-_---~~------_~ 12 16 - ._ Malaysia 12. 

Metal including alloys: | oe - 
Scrap ___-__--__--__--_ 3,587 7,401 2,077 #Malaysia 4,290. 

. Unwrought______________ 2,249 5,660 . 118 Chile 3,157; Japan 1,856. 
. Semimanufactures _________ _ 34,161 34,169 —~<617 Japan 18,349; Malaysia 3,173; Taiwan 

: 3,021. - 7 
Gold: | - . 

Waste and sweepings . — . 
value, thousands_ — $1,442 $3,839 _._ Malaysia $2,160; West Germany $829; . 

. Hong Kong $532. 
_ Metal including alloys, unwrought . 

and partly wrought — troy ounces__— 105,937 125,002 15,464 J. apan 27,979; United Kingdom 

Iron and steel: _ a 
. Iron ore and concentrate excluding ' 

. Mcaated pyrite ~.-_________-_ 12,581 10,167 _- All from Malaysia. 
etal: - 

Scrap _____.___-----_-~- 65,402 209,091 174 United Kingdom 119,201; Australia 
- - 37,399; U.S.S.R. 28,068. 

_. Pigiron, cast iron, related mate- . 
rials. ~~ ~~ ee. 46,614 60,015 5T U.S.S.R. 30,000; Mozambique 22,875. . 

Ferroalloys: oe . 
Ferromanganese____—_—~ | 6,186 3,183 _— Mozambique 2,974. . 
Ferrosilicon. ______.—-—-~ 1,940 2,718 __ Mozambique 1,080; Norway 981; 

. ; China 460. 
Unspecified. ___..-_._~ 1,542 4,898 33 Australia 2,502; Mozambique 1,838. 

Steel, primary forms —_ ~~ —_—_ ~~ 163,018 245,461 18 New Zealand 45,700; Netherlands 
- | 40,143; Malaysia 25,934. 

Semimanufactures = | 
thousand tons. — 1,349 1,289 8 Japan 697; Malaysia 112; Republic of . 

Korea 107. 
, Lead: . 

Ore and concentrate... 20 1 1 
Oxides _. ee 274 381 1 Australia 211; China 55. 

_ Metal including alloys: . 
- Scrap. -- ~~~ 104 133 12. Malaysia 63; Brunei 56. 
Unwrought_ _._§_____.---- 5,457 9,673 49 Japan 6,939; Australia 1,386. 

'  Semimanufactures __————__~_ 1,322 831 12 Australia 331; Taiwan 177; United 
Kingdom 132. 

Magnesium: Metal including alloys, all . 
forms ______.______~~--__- 85 68 19 Japan 43. 

Manganese: 
Ore and concentrate________..— 35,923 28,846 __ Gabon 15,750; Brazil 9,846; Mexico 

Oxides _. ~~ -§_- ee 2,440 2,327 2 Japan 1,985. 
Mercury ~ _____. — 76-pound flasks_ _ 735 928 377 China 464. 
Nickel: Metal including alloys: 
Scrap________~-~_---~------- 170 182 21 Malaysia 61; Philippines 32. 
Unwrought ______.-____-- _- 2,638 3,726 1 New Caledonia 1,971; France 1,559. 
Semimanufactures_______..--- 774 1,410 103 Japan 426; Norway 339. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

troy ounces_._ 34,240 17,394 _. West Germany 12,764; United King- 
dom 965. 

Silver: ; 
Ore and concentrate 

value, thousands_ _ — $1 __ NA. 
Waste and sweepings®__ _ _ _do____ $341 $55 __ Hong Kong $21; Malaysia $13. 
Metal including alloys, unwrought 

and partly wrought 
thousand troy ounces__— 1,282 3,145 202 Australia 1,025; West Germany 666; 

Tin United Kingdom 490. 

Ore and concentrate___________ 8,315 5,501 177 China 3,556; Burma 668. 
Ash and residue containing tin __ —_— 8,481 9,585 a Malaysia 9,534. 
Metal including alloys: 

Scrap _._-___________-- 337 281 1 Malaysia 216. 
Unwrought and semimanu- 

_ factures ______-_---~~- 1,371 13,030 21 Thailand 6,629; Malaysia 5,236. 
Titanium: Oxides______________- 6,854 8,725 1,171 Japan 2,702; Australia 1,268; West 

Germany 996. 
Tungsten: 

Ore and concentrate___________ 1,699 1,235 — Burma 1,057. 
Metal including alloys, all forms ___ 28 102 3 China 90. 

See footnotes at end of table.



| _ ‘THE MINERAL INDUSTRY OF THE FAR EAST AND SOUTH ASIA ~—s_ 1109 

Table 12.—Singapore: Imports of mineral commodities’ —Continued 
. (Metric tons unless otherwise specified) . 

a 
. . Sources, 1986 a 

Commodit 1985 1986 . 
y United Other (principal) 

METALS —Continued _ . 

Uranium and/or thorium: . _ 

Oxides and other compounds 
value, thousands__ $111 $130 $25 France $84. 

Metals including alloys, all forms - . 

kilograms_ _— 58 2 NA NA. . 
Zinc: 

Ore and concentrate __ ____~__~~ a 40 9 Australia 14; Malaysia 13. . 

- Oxides ____.___-------~-~--- 968 957  ~—s_—- 88 China 302; Belgium-Luxembourg 144. 

Metal including alloys: 
Scrap ____-_~------~---~- 415 221 __ All from Malaysia. : 

Unwrought and semimanu- 
Oth factures _~. i -__-_ 10,980 13,277 224 ~~ Australia 6,251; Canada 2,983. 

er: 
Ores and concentrates_________~ 352 605 _— Burma 250; Malaysia 160. 
Ashes and residues_ _ — —_____—~~-~ 114,576 177,613 _.  dapan 157,465; Philippines 11,114. 

Base metals including alloys, all forms 85 31 18 Thailand 7. | . 

INDUSTRIAL MINERALS 7 

Abrasives, n.e.s.: oo a _ 

Natural: Corundum, emery, pumice, . ot 

ete __-_____--_-------+-~-- 437 516 371 Hong Kong 37; China 36. 

Artificial: Corundum _—~—__—~ ~~~ 37 30 __ Chinal8;Japanl2,.  —— | 

Dust and powder of precious and semi- . a, 

precious stones includingdiamond  . _~ OS a | 
value, thousands_ — $51 $406 $320 France $68. oe mT 

Grinding and polishing wheels and . . 

stones ________-_-------~ | 1,704 2,350 48 China 1,208; Japan 465. 

Asbestos, crude_____*"____._-_- 6,078 3,987 91 Canada 2,090. 

Barite and witherite__.__.______-_- 18,116 14,382 1,284 Malaysia 10,128; Thailand 2,157. 

Boron materials: . . 
Crude natural borates. __ ~~ 1,281 — 109 109 

Oxides and acids _________—--~- 573 498 88 Italy 292; China 64. 

Cement______—— — — thousand tons_ _ 2,701 2,103 ) Japan 697; Taiwan 532; Malaysia 459. 

Chalk. ____-_-______-------~-+- 3,865 5,735 3 Australia 1,498; United Kingdom 
1,247; Thailand 1,148. . 

Clays, crude __________------- 50,186 60,625 34,509 Malaysia 13,672; United Kingdom 

Cryolite and chiolite...__.____----_ 5 5 __ All from China. | 
Diamond: 

Gem, not set orstrung . ° 
value, thousands_ — $30,521 $39,843 $3,535 India $14,943; Belgium-Luxembourg 

$10,457; Israel $8,057. 

Industrial stones _ _ ___———do_ ~~~ $1,522 $644 $45 Ireland $427; Iceland $61. 

Diatomite and other infusorial earth _ — — 866 963 918 Malaysia 12. 

Feldspar __________--------~-- 5,992 4,413 31 India 2,428; China 1,262; Thailand 

Fertilizer materials: . 
Crude, n.e.s ~~. ---_--_----~- 3,703 778 _— Thailand 462; Australia 152. 

’ Manufactured: 
Ammonia____——-—---~---- 772 621 4 Malaysia 212; Belgium-Luxembourg 

178; West Germany 124. 

Nitrogenous ___———_-_-_~--- 79,860 5,256. 23 West Germany 2,263; Malaysia 823; 
Australia 732. 

Phosphatic __ _ ____-_~--~-- 3,163 22,456 21,573 China 450; Republic of Korea 350. 

Potassic. _______-___---~~-+ 189,366 155,536 7). Canada 60,085; U.S.S.R. 58,100; Israel 

Unspecified and mixed_ _ ~~~ ~~ 62,036 42,091 116 West Germany 33,854; Malaysia 

Graphite, natural _______------- 427 407 2 Japan 167; China 121; Republic of 
orea 78. 

Gypsum and plaster ________~---- 97,845 56,130 191 Thailand 25,191; Australia 17,924; 
Malaysia 6,077. | 

Lime ____________-__~--~_--- 11,208 5,010 _- Malaysia 4,452; China 300. 

Magnesium compounds: Magnesite, crude 
Mincluding magnesia _________-_~~— 791 472 18 Norway 255; Japan 154. 

ica: 
Crude including splittings and waste _ 1,220 496 84 India 253; China 100. . 

Worked including agglomerated split- 
tings ___________-------- 54 17 (7) Japan 14. 

Phosphates, crude ________.----- 5,219 4,920 -- India 1,630, Australia 1,400; Malaysia 

Pigments, mineral: Iron oxides and —— 
hydroxides, processed_____—__~--- 2,948 3,058 561 West, Germany 966; Japan 857; China 

Potassium salts, crude. __.____--~-~-~ 1 30 — All from Switzerland. 

See footnotes at end of table.
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~ Table 12.—Singapore: Imports of mineral commodities! —Continued a 

| | _ (Metric tons unless otherwise specified) oe . 

| ) _ Sources, 1986 | 

Commodit 1985 | 1986 : : 
' ome ° . Suited - Other (principal) 

INDUSTRIAL MINERALS —Continued — 

Precious and semiprecious stones other : . . 
than diamond: . 
Natural _____— value, thousands_ _ $4,287 $2,834 $458 Hong jong a 78; Thailand $576; Sri- 

Synthetic ____________do____ $688 $737 $107 +~—— U.S.S.R. $272; Thailand $183. 
Pyrite, unroasted_ $$$. _____ _— 43 31 NA. 
Salt and brine____-__~-__.-.____) 36,102 36,700 83 Thailand 11,087; Australia 6,723; 

. ; 7 ‘China 6,091. 
Sodium compounds, n.e.s.: . . . 

Carbonate, manufactured________ 5,288 347 20 ~=s East Germany 152; Australia 59; Ja- 
oO pan 58. 

Sulfate, manufactured*_________- 7,652 20,748 16,226 Taiwan 2,140; China 1,614. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _____ | 2,275 1,228 1 Italy 654; China 206; Malaysia 157. 
Worked _______.-_______ 56,675 34,529 38 Ttaly ae 96; China 5,641; Portugal 

Dolomite, chiefly refractory-grade __ 1,192 127 37 Norway 62. . 
' Gravel and crushed rock ____—___ 779,438 697,463 li Malaysia 696,126. Co. ” 

Limestone other than dimension __ — 80,543 72,178 — Malaysia 44,933; Japan 27,154. 
Quartz and quartzite.___.______ _ 126. 172 _- Malaysia 89; China 49. . 
Sand other than metal-bearing 

thousand tons_ _ 1,203 1,205 =) Malaysia 1,192. . . 
Sulfur: - . 

Elemental: 
Crude including native and by- a 
product__—-__ ~~ _______ 34 142 9 China 70; Poland 54. . 

Colloidal, precipitated, sublimed _ 127 510 356 Poland 72; Republic of Korea 54. 
Sulfuric acid_________________ 263 302 21 | Malaysia 146; West Germany 104. 

gale: steatite, soapstone, pyrophyllite __ 3,986 6,205 235 China 4,278; Republic of Korea 533. . 
er: 
Crude_______~__~__--.~____ 39,753. 32,489 a West Germany 30,841. 
Slag and dross, not metal-bearing _ _ — 6,726 12,818 (?) Taiwan 6,574; Japan 6,067. 

MINERAL FUELS AND RELATED . 
“MATERIALS | , ) | 

Asphalt and bitumen, natural _______ 2,643 2,186 + 398 Japan 871; Republic of Korea 519. 
Carbon black ___ ~~ _§_________ 4,523 4,621 351 Malaysia 2,271; West Germany 408. 
Coal, all grades including briquets __ __ 2,148 1,825 878 United Kingdom 715. 
Coke and semicoke. __§_$_________ 81,727 27,434 _- Japan 16,487; Australia 10,753. 
Peat including briquets and litter __ __ _ 166 182 — Netherlands 78; United Kingdom 42; 

Ireland 37. 
Petroleum: 

Crude_ thousand 42-gallon barrels__ 218,831 - 236,830 — Kuwait 50,954; Iran 49,561; China 

Partly refined__________do____ 2,378 2,732 __ Malaysia 2,251; Kuwait 480. | 
Refinery products ____——_do____ 71,278 79,340 4,338 Saudi Arabia 25,229; Kuwait 15,845; 

. Bahrain 11,658. 
. 

NA Not available. . 
1Table prepared by Audrey D. Wilkes. : 
2Less than 1/2 unit. 
8May include other precious metals. 
“Includes hydrogen sulfate and pyrosulfate. 

SRI LANKA?5 

Sri Lanka’s mining industry produced dropping to 1.5% over 1986. Growth by 
around 18 minerals or mineral-based com- sector varied widely. Agriculture, by far the 
modities during the year. The most impor- most important part of the economy, declin- 
tant were cement, clays, gem stones, graph- ed 8% below 1986 while the value of factory 
ite, gypsum, mica, minerals associated with industry output increased 8% over that of 

typical heavy mineral sands deposits, phos- 1986. Drought was an important negative 
phate rock, salt, and rolled steel (from factor. A considerable amount of farmland 
imported ingot and scrap). The value of was not planted in the north and east 
mineral industry output, including the pe- because of continuing civil disturbances in 
troleum refinery sector, was 2% of GDP. those areas. 

Economic performance in 1987 was the Unemployment continued at a rate esti- 
poorest since 1975 with real GDP growth mated at more than 20%. Prospects for a
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rebound in economic growth in 1988 were Sri Lanka to Thailand had become so wide- 
good providing normal rainfall is received spread that the Government sought to in- 
during the growing season. crease its revenue from the gem stone 

Sri Lanka had a trade deficit of $658 industry by signing the agreement with 
million during 1987, a slight improvement Thailand. At current exchange rates, legal 
over the $731 million deficit of 1986.° The gem stone exports have totaled as much as 

: major mineral exports were gem stones, $50 million annually. 
graphite, and titanium, while fertilizer, pe- It has been common knowledge in the 
troleum, and steel raw materials were the gem stone mining center of Ratnapura that 

most important mineral imports. the value of gem stones smuggled out of the 
| country annually has been several times 

COMMODITY REVIEW that of legal exports. The Government has 

| Industrial Minerals.—Feldspar and ot announced the value but conceded that 
Fluorspar.—Exploration in the Matale Dis- there were “vast quantities” of gem stones 
trict of Central Province by the Industrial illegally exported.% 7 Ca . : 
Development Board has revealed, reported- Geologists testing alluvial gravel in the 
ly, rich deposits of feldspar and fluorspar. Koslanda area have identified potentially | 
The Ceramic Corp. plans to increase its %°™-quality diamond deposits. The reports 
ceramic and porcelain production capaci- #ve attracted prospectors and speculators 
ties. These new deposits could be important rom all over the world. The main area of 
because Sri Lanka has never produced interest was along the Menick Ganga in the 
fluorite and has produced very modest Central Province close to the Diyaluma : 
quantities of feldspar. } waterfall, a famous tourist attraction. = 

Fertilizer Materials.—The 40-million-ton _ Graphite—To improve the production 
Eppawela apatite deposit has been under- and export potential for its Bogala and 
utilized because of the insoluability of the Kahatagala graphite mines, the Govern- | 
phosphate. Sri Lanka’s scientists have re- ™ent-owned Mining and Mineral Develop- 
portedly perfected a technology for increas- ment Corp. reportedly expended $18 million 
ing the solubility of the phosphate radical between 1982 and 1987. Much of the cost 

using hydrochloric acid rather than more Was financed by the Asian Development 
commonly used sulphuric acid. If commer- Bank. Orders were received for more than | 
cially successful, the new process could 3,000 tons of graphite for 1988 compared 
allow Sri Lanka considerable savings in With 1,000 tons for 1987. Most of the in- 

superphosphate import costs. The Sri Lan- Crease was for refractory-grade graphite 
ka Institute of Fundamental Studies was from the Kahatagala and adjacent Kolonga- 
reportedly seeking local and foreign assist- ha Mines. The mines had a considerable 

ance to construct and operate a pilot plant. stockpile of graphite because of insufficient 
The Eppawela operation consisted of amine demand.” — So | 
and 15,000-ton-per-year grinding plant. The Mineral Sands.—Late in 1987, the Na- 
finely ground phosphate has been applied tional Aquatic Research Agency reported. 
directly for perennial crops and trees. The the discovery of monazite-bearing mineral 
State Mining and Mineral Development sands on the continental shelf along the 
Corp. has applied to the Government for northern and southwestern coasts. The 

approval to increase the grinding capacity placer deposits are at a depth of 10 to 15 

to 35,000 tons per year with funding from meters about 8 kilometers offshore. These 
the Asian Development Bank. deposits can be mined easily with conven- 

Gem Stones.—The Sri Lankan Govern- tional dredging equipment.’? Monazite was . 
ment was scheduled to sign an agreement recovered as a byproduct of mineral sands 
with Thailand legalizing geuda exports for at Pulmoddai on the northeast coast, where 
those who obtain special trading permits ilmenite, rutile, and zircon were major eco- 
and would export through the Govern- nomic minerals. 
ment’s State Gem Corp. Geuda is a milky, Mineral Fuels.—A Single Point Buoy 
rough form of the mineral corundum, for- Mooring system was installed 9.2 kilome- 
merly a waste material from gem stone pits. ters off the coast near Sapugaskanda and 
The Thai gem stone merchants discovered was connected to shore during 1987 with a 
in the early 1970’s that proper heating of 914-millimeter pipeline. The buoy system 
geuda cleared the cloudiness and changed allowed deepdraft tankers to unload crude 
the color to blue, making it into sapphire. oil directly without transshipping or light- 
Smuggling of gem stones and geuda from __ ering. The land terminus of the pipeline is
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Orugodawatta, where four 290,000-barrel $7.5 million per year in freight charges. The 
crude oil storage tanks were under con- Ceylon Petroleum Corp. planned to modern- 
struction at yearend. The oil will be pumped __ ize the refinery by broadening its range of | 
from these: tanks through a 610-millimeter' products and increasing its liquefied petro- 
pipeline to the refinery at Sapugaskanda. leum gas capacity. Tenders were to be 
The $36 million project was expected tosave offered during the last half of 1987. 

oo | | VIETNAM=  —e | an 

The most important event of the minerals not large but of potential importance. Be- 
industry was the rapid development of the tween 500,000 and 700,000 barrels of crude | 
Bach Ho offshore oilfield, 160 kilometers. oil were exported during 1987. About 
southeast of Ho Chi Minh City. The reserves 500,000 tons of anthracite and a few hun- 
were not revealed, but the Vietnamese and dred tons of tin metal were the other most _ 
Soviet Governments were confident enough significant mineral exports. Gypsum for the 
to begin priority construction of a 60,000- cement industry was supplied by Laos. 
barrel-per-day oil refinery at Tuy Ha. If | Balance of payment and increasing trade 
production increases as planned, the value deficits caused problems for the economy. 

_ of the petroleum would surpass by 1990 that Exports increased by 8%, while imports 
of any other mineral commodity produced 14%. Plans were to increase exports 17% in in Vietnam. , 1988 and hold imports to a practical mini- 
Economic problems continued. The GDP mum. | oo 

was one of the lowest in the world at $100 The Government has a continuing pro- 
per capita. Unemployment was 30%; the 8ram to gather basic geological data both 

__ foreign debt was between $6 billion and $7 °MShore and offshore along its” 3,444- 
billion; and the inflation rate was in the kilometer coastline. The offshore work was 
triple digits. To improve the economy, the eing assisted financially and technological- 
National Assembly passed in December a 1Y by the U.SS.R. The Institute of Pacific 
foreign-investment law to attract Western Oceanogr aphy of the Soviet Academy . of 
capital and businesses. Under this law, Sciences was the major group working with 
foreign investors may have 100% equity in - and raining scientists fr om the pastitute of 
any venture. They can set up joint ventures Science Geol, 0 al © d seme cngatute of 
with a minimum of 30% foreign capital. * iy and 0gical ft he oy ysica’ survey- 
The tax on profits would range from 15% to he S been tegfen of the continental shelf 
25%, and the nationalization of foreign ave n performed. The topography of oo? was : . the seafloor has been mapped and cross 
propery roe prohibited. A tax mired sections of the underlying structure were 
aed & Tae or . ee proscets for prepared. The work has produced not only 

years tollowed by a 00% reduction for accurate data for further mineral resource 
another 2 years. Lo ae evaluation but also a cadre of well-trained 

Vietnam was believed to have exploitable jas produced a cadre of well-trained Viet- 
deposits of bauxite, coal, chromite, gold, jamese scientists versed in modern ocean- Iron ore, tin, and titanium. The lack of ography techniques. | 
funds and expertise has prevented their Onshore exploration was to be strength- exploitation. The Government was hoping ened through an agreement with the Gov- 
that foreign investment would be available ernment of Czechoslovakia to aid in geologi- 
for developing some of these deposits. In the - cal surveys and exploration during 1988-90. long run, Vietnam 8 success in attracting The General Department of Mines and 
foreign investors will depend primarily on Geology’s mineral analysis capability re- the flexibility and cooperation of the Gov- portedly was enhanced by doubling the 
ernment. Dalat Atomic Research Institute’s nuclear 

The U.S.S.R. was Vietnam’s biggest trad- reactor capacity to 500 kilowatts. The insti- 
ing partner, accounting for 80% of Viet- tute produced radioactive isotopes for medi- 
nam’s imports. The most important of these cal and analytical testing. The content of 
were fertilizer, fuel, machinery and equip- copper, gold, silver, and other metals in soil 
ment, and rolled steel. Vietnam’s exports, samples can now by determined at the 
again mostly to U.S.S.R., were primarily institute. These analyses have been per- 
nonminerals, including coffee, fruit, lum- formed previously in other countries. 
ber, rubber, and tea. Mineral exports were
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/ . COMMODITY REVIEW __ been completed in the long-term rebuilding 
| , Doe _ of the mine facilities, which were severely 

Metals.—The bauxite mines in Bao Loc damaged during a border dispute with Chi- 

District, Lam Dong Province, have been na in February 1979. Nearly 90,000 cubic 
entirely mechanized and the ore grade has meters of concrete have been poured and 
improved from a concentrate of 43% to one 1 900 tons of equipment has been installed 

of 46% aluminum oxide content. The grade for recent projects. A new electric power 
improvement could indicate the installation system was under construction as were 

of a washing plant as part of the mechani- railroad facilities. An.ore dressing mill was: 
zation. The small mine furnishes bauxite ynder construction at yearend to process 
for chemicals and abrasives. | low-grade ore that had been underutilized 
Construction of a 22,000-ton-per-year or discarded for years. No details were 

“soft iron” plant at the Thai Nguyen iron  ayailable about the type and capacity of the 
and steel complex was completed. The plant wil] _- Oo oa 

began operating in November, 1 year ahead The Vietnamese press reported plans for. 
of schedule. It was designed and builtcom- the country’s second superphosphate plant. 
pletely by personnel at Thai Nguyen. The [t was to be located in Long Thanh, 25 

_ Vietnam press did not provide a definition kilometers east of Ho Chi Minh City, and 
of “soft iron” but stated it was the firstofits havea capacity of 45,000 tons per year. . 
kind in, the country. The soft iron would be Because the agriculture sector commands. 

used in electric furnaces for producing steel the highest priority in economic planning, 
ingot. | | fertilizer production is of critical impor- 

Industrial Minerals.—Cement.—The Fed- tance. An article in the Hanoi press in 
eration of Cement Enterprises reported that December described the phosphate fertilizer 

production of 1.5 million tons of portland industry and the nature of severe and 
cement in 1987 was the highest ever. De- persistent problems of production and 
spite the record high, serious problems still distribution.** The target for superphos- 
remained. The industry had an installed phate production at Lam Thao was 310,000. 

capacity of 3.4 million tons per year. Raw tons in 1987. However, each step in the 
material shortages and transportation were production process had problems. Domestic 
the major causes for low capacity utilization pyrite production was inadequate and suffi- 
of two modern rotary-kiln plants. A Nhan cient imports could not be obtained because 
Dan newspaper editorial detailed how poor of a lack of foreign exchange. Pyrite from 
planning resulted in the 1-million-ton-per- Albania was delivered late. The next most 

year facilities having inadequate limestone, serious problem was transportation. Local 
other raw materials, energy supplies, com- raw material movement was hampered by a 
munication, transportation, bag filling ca- shortage of railcars and trucks for highway © 
pacity, and warehousing. “Careful efforts use. Although 185 railcars were needed 
were not made from the very beginning to daily to transport apatite to Lam Thao, only. 
train, develop, and prepare a technical and 85 to 90 were available. Distribution of the 
professional force of managers and opera- phosphate fertilizer went no smoother than 
tors and to repair equipment,” the editorial production. Rail distribution was less than 
said.**> There have been other press refer- 50% of that planned. The truck shortage © 
ences to a rapid decline because of poor prevented the railroad shortfall from being 
maintenance and the need for a large in- delivered by highway. Undelivered fertiliz- 
vestment to regain capacity. er was a problem because, without ware- 

A 5,000-ton-per-year vertical kiln cement houses, it was stacked outside where it 
mill began operating in December at Chieng washed into a river when it rained. Trans- 
Pac, Thuan Chan District, Son La Province. portation losses were as high as 30%, with 
Many of the plant components were made _ pilferage accounting for most. The other 
locally. These cement minimills are scat- problem was the quality of the phosphate. 
tered throughout the country and have an Open storage of single superphosphate 
aggregate capacity of 500,000 tons per year. caused the P.O; content to leach from the 
Output from the plants depends largely on standard of 16.5% to less than 9% in many 
the availability of electric power and fuel. cases. 

Fertilizer Materials.—The Soviet Union Mineral Sands.—The Vietnamese press 
has been assisting in the improvement of announced plans for building a 20,000-ton- 
the Lao Cai apatite mine in Hoang Lien Son _ per-year ilmenite recovery plant. Titanif- 
Province. A total of 25 main projects have erous sand deposits, 0.5 to 1.0 meter thick
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and 15 to 30 meters wide, have been identi- ects until investment capital becomes avail- 
| fied along the coasts of Binh Tri Thien, able. Some of the projects were as follows: - 

Nghia Binh, and Phu Khanh Provinces. The the creation of an Institute of Economics 
Binh Tri Thien deposits have the highest and Coal Planning; a 960-seat vocational 
zirconium content and extend 60 kilometers school at Cam Pha; production coordination 
along the coast. The Vietnamese will prob- between the ministry and mines; central 
ably require assistance for plant design.*’ storehouses to protect equipment and mate- 
_Sulfur—Five organizations, including rials; a 500-bed hospital for coal workers; 

: one from the Soviet Union, were involved in cultural centers for workers at the Coc 6 
enlarging the Giap Lai iron pyrite mine in Mines; additional research equipment for 
Vinh Phu Province. The work was being the Mining Institute; and housing and cul- 
done also to improve efficiency and reduce tural amenities in the mining regions. 
supplies and fuel consumption. _ Petroleum.—Vietnam’s embryonic petro- 

Mineral Fuels.—Coal.—The production leum sector was one of the few sectors of the 
target of 6.1 million tons was met in 1987. mineral industry that was progressing as 

| The goal was met despite such problems as planned. The joint Soviet-Vietnam venture, _ 
a lack of construction capital, a shortage of Vietsovpetro, began crude production at its 
spare parts, a poor transportation system, No. 4 offshore platform in August, 2 months oo 

| and a shortage of electric power. Of greater ahead of schedule. The No. 5 platform was 
concern was the gradual deepening of the installed and nearly ready fordrilling. __ : 
mines and the resulting higher cost of | Construction workers at the oil support 
production. In major Hong Gai coal mines base at Vung Tau have increased their 

: during the 1970’s the stripping ratio was 3 proficiency with each new platform. The 
to 4 cubic meters of overburden for each ton No. 6 platform jacket was assembled in 2 
of coal, whereas in 1987, twice the amount months, 10 months quicker than the No. 1 | 
of overburden removal was necessary. In platform jacket. Much time was saved by 
many cases, mining was still done with the doing some of the heavy welding onsite, 
game equipment as that of the 1970’s. Simi- rather than waiting for preformed and 
larly the underground mines were deeper as_ welded parts from the U.S.S.R.. | | 
the upper levels have been worked out. Coal Crude production increased as the new : 
was one of Vietnam’s major exports, but the platforms were brought into operation. Pro- 
output of high-quality coal demanded by duction capacity was estimated to be 6,000 
foreign clients was falling, making the qual- barrels per day by yearend. The average 
ity more difficult to maintain. A Hong Gai output, however, was probably less because 
Coal Co. representative stated that produc- production reportedly ceased during inclem- 
tion could not be increased without improv- ent weather. 7 | 
ing technology and finding new, presuma- Vietsovpetro scheduled 19 exploratory 
bly shallower, deposits. Labor relations and wells and a production of 5 million barrels 
morale were of concern to management. of crude oil for 1988. : 
Miner salaries were not much higher than The Oil Refinery Construction Corp. of 
other workers. The company representative the Ministry of Building has completed 
stated that difficult and dangerous working preliminary site preparation, 50,000 square 
conditions underground should justify a meters of roads and storage yards, and 
much higher wage scale. Ironically because 10,700 square meters of worker housing at 
of financial problems, miners received one- the Tuy Ha Oil refinery, which is halfway 

half their salary during the fourth quarter between Vung.Tau and Ho Chi Minh City. 
of 1987 and nothing in January 1988. Initial capacity of the refinery was to be 

The coal sector has long been a recipient 60,000 barrels per day with a capability to 
of much of the Soviet Union’s technical and double that. . 
financial aid. The aid accounted for more A mini-oil refinery was being constructed 
than 85% of the nation’s coal production by Saigon PETRO, a joint venture of four 
capacity. Another technical cooperative Vietnamese organizations, at Cat Lai, Thu 
agreement was being prepared for 1988-90. Duc District on the outskirts of Ho Chi 
The draft agreement contained the follow- Minh City. The refinery was to have a 
ing main provisions: Maintain production capacity of 1,000 barrels per day and ap- 
at six major mines and two large equipment parently function as a topping plant and 
maintenance plants, build coal region infra- refinery research facility for domestic crude 
structure to increase efficiency, expedite oil. Completion was scheduled for early 
existing projects and postpone several proj- 1988.
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1By Gordon L. Kinney, physical scientist, Division of Intervational Minerals.” physical scientist, Division of 
International Minerals. ne . 20Where necessary, values have been converted from 

U.S. Embassy, Dhaka, Bangladesh. State Dep. Airgram Mongolian tugriks (Tug) at the rate of Tug3.35= US$1.00. 
A-20, Oct. 13, 1987,p.1. 21Far Eastern Economic Review (Hong Kong). V. 137, 

- 8Fertilizer Focus (Surrey). V. 4, No. 12, Jan. 1988, p. 34. No. 34, Aug. 20, 1987, p. 65. 
*Oi] & Gas Journal (Tulsa). V. 86, No. 9, Feb. 29, 1988, 22By Gordon L. Kinney, physical scientist, Division of 

pp. 76-82. re International Minerals. 
5By Gordon L. Kinney, physical scientist, Division of 23The Nepalese fiscal year begins in mid-July of the year 

International Minerals. stated. . 
6U.S. Embassy, Bandar Seri Begawan. State Dep. Air- 241).S. Embassy, Kathmandu, Nepal. State Dep. Air- __ 

gram A-3, Sept. 21, 1987, p. 15. gram A-01, Jan. 25, 1988, p. 7. 
7Values have been converted from Brunei dollars (B$) at *5By Chin S. Kuo, physical scientist, Division of Interna- 

the rate of B$2.10=US$1.00. | tional Minerals. . 
8 Journal of Commerce. V. 376, No. 26,612, Jan. 15, 1988, 26Where necessary, values have been converted from 

p. 10B. - . Singapore dollars (S) to U.S. dollars at the rate of 
®By Gordon L. Kinney, physical scientist, Division of | S$2.11=US$1.00 for 1987. . 

International Minerals. 27 American Metal Market. Nov. 16, 1987, p. 2. 
10Hanoi. Vietnam News Agency Broadcast. 0558 GMT, 28By Gordon L. Kinney, physical scientist, Division of | 

. Jan. 5, 1988. International Minerals. . 
11____ Vietnam News Agency Broadcast. 1453 GMT, 29Where necessary, values have been converted from Sri 

May 13, 1987. - Lankan ru (Rs) to U.S. dollars at the rate of 
12By Travis Q. Lyday, physical scientist, Division of Rs29,44—US$1.00 for 1987. 

International Minerals. _ 8°Asian Wall Street Journal. V. 9, No. 234, Aug. 1, 1987, 
18By E. Chin, physical scientist, Division of Internation- _P- 1. | 

al Minerals. 31Mining Magazine. V. 158, No. 2. Feb. 1988, p. 1. 
_ 144Where necessary, values have been converted from 32Industrial Minerals. No. 248. May 1988, p. 77. 
Hong Kong dollars (HK$) to U.S. dollars at the rate of 33By Gordon L. Kinney, physical scientist, Division of | 
HK$7.815=US$1.00 in 1987. — : International Minerals. . re 

15By Chin S. Kuo, physical scientist, Division of Interna- 34Hanoi Nhan Dan in Vietnamese, July 23, 1987, p. 3. 
| tional Minerals. . 35____. Editorial: Intensive Investment, Creation of _ 

16Where necessary, values have been converted from Stability for Cement Production. Jan. 14,1988, p.1.  _ 
Korean won (W) to U.S. dollars at. the rate of W0.94= 36Ha Thi. Phosphate Fertilizer for Agriculture—Long ‘ 
US$1.00 for 1987. : Wait for Imported Raw Materials, Big Losses During _ 

17By Gordon L. Kinney, physical scientist, Division of Shipping. Hanoi Nong Nghiep (in Vietnamese), Dec. 5, 
International Minerals. 1987, p. 4. . : 

+ Vientiane Mai in Lao (Vientiane). Nov. 24, 1987, 37Hanoi Vietnam Courier (in English). Feb. 1988, p. 3. 

, Table 13.—Vietnam: Apparent exports of mineral commodities | 
(Metric tons unless otherwise specified) 

ee 
Commodity 1985 1986” Principal destinations, 1986 

METALS . 

Aluminum: Metal including alloys, all forms _— — — — 94 17 All to Hong Kong. : 
Chromium: Ore and concentrate ________-~-- 1,664 198 All to Japan. 
Copper: Metal including alloys, all forms _.____-~ | 4,605 1,175 All to Hong Kong. 
Iron and steel: Metal: 
Scrap. ____.._.~--~----------~-+-- 55,477 82,936 All to Japan. 
Semimanufactures: ____..__.------~=+- 140 2,068 All to Thailand. 

Tin: Metal including alloys, unwrought — — __ ~~~ 13 70 Japan 50; Hungary 20. 

INDUSTRIAL MINERALS 

Diamond: Industrial stones:_ value, thousands_ _ $28 __ 
Mica: Crude including splittings and waste _ _ — — — 10 -- 
Precious and semiprecious stones other than 

diamond: Natural__.——-— value, thousands_ _ $14 $42 Alito Italy. 
Salt and brine __________~---.~~------ 1,674 310 All to Hong Kong. 
Stone, sand and gravel: 

Dimension stone, all forms. ——— —-—----~- 66 1,433 Hungary 1,432. . 
Sand excluding metal-bearing—__———~—-~~- 390 -- , 

MINERAL FUELS AND RELATED MATERIALS 

Coal: Anthracite and bituminous — _ _ — —___~—-~ - 198,800 131,093 J apan 93,624; Belgium-Luxembourg 
0,112; France 11,075. 

i 

PPreliminary. 
1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Vietnam, this table should not 

be taken as a complete presentation of this country’s mineral exports. These data have been compiled from United 
Nations information and data published by the trading partner countries. The United States did not report any imports 
of mineral commodities from Vietnam during 1986.
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: ~ . - BPable 14.—Vietnam: Apparent imports of mineral commodities!’ ..— ° 

(Metric tons-unless otherwise specified) a 

Commodity cS 1985 1986? Principal sources, 1986 

Aluminum: Metal including alloys, all forms____ 322 1,216 Hungary 942; Japan 233. 
Chromium: Oxides and hydroxides. _________ (?) 22 All from Japan. 
Cobalt: Oxides and hydroxides ____________ _— 13 Hong Kong 10; Japan3: = - 

’ Copper: Metal including alloys, all forms —_____ 127 ' 5822 > Poland 301; Hong Kong 169. ° 
Iron and steel: Metal: ... oe oS vo 

Pig iron, cast iron, related materials____ _ _ _ 90 a2 ps 
Ferroalloys _._____-~~-______-____- 250 483 Japan 376; France 97.-' 
Steel, primary forms _~_.__§_§__§_§_______ Se 9 France 6. a E 
Semimanufactures: Oo oO \ oh 

Bars, rods, angles, shapes, sections ____ _ 14,124 10,616 Poland 6;810; Japan 1,970; Sweden 

Universals, plates, sheets__.__. _____-__ 9,640 = 9,655 Japan 6,311; Poland 1,372; Hungary —_ 

_. Hoopand strip: _-_-______.-_-_-__.... . 524 588 «. Japan 497; Belgium-Luxembourg 61. 
Rails and accessories... i-___:. | Al 23 All from United Kingdom.  —-—_. 

. Wire ~~ LL 1,516 . -.. 1,028 . Japan.981;Sweden 27. ..... 
Lead - Tubes, pipes, fittings. _._.§. -_/__~_______ 357 11,404. Japan 10,644; Sweden 495. — a 

Oxides _.__ ~~ Le 7. .,. 20 ..AllfromJapan.. . .... ° 
Metal including alloys, allforms _________ 208 54° Hong Kong 50. . So 7 

Magnesium: Metal including alloys, all forms ___ 1 a 
Manganese: Oxides ___._ ~§ > -_- - -§_-__ 113 194 Hong Kong 144; Japan 50. 
Nickel: Metal including alloys, all forms ______ 5 7 Sweden 4; Japan 3. . 
Silver: Metal including alloys, unwrought and 

partly wrought ______-_ value, thousands__ $16 $93 Japan $92. : 
_ Titanium: Oxides ____________________ - 73 - 463 Hong Kong 245; Japan 218. . 

Tungsten: Metal including alloys, all forms . . 
zi kilograms_ _ — 52 All from Japan. . 

inc: os . 
Oxides__________ ee 48 586 | Hong Kong 528; Japan 58. 
Metal including alloys: . 

Unwrought _____ => 5 5 190 300 All from Poland. 
Semimanufactures_ $99 _~§_______ 1 _— 

_ Other: Ores and concentrates _____..______ 25 — 

INDUSTRIAL MINERALS | . . 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, etc_ _ _ _ _ _— . 89 All from Netherlands. 
Artificial: 

Corundum ___ ~~~ 4 31 All from Hungary. 
Silicon carbide ________________~_ 4 — 

. Grinding and polishing wheels and stones _ _ _ 1 3 All from Japan. 
Asbestos, crude___________~_______-_- 5 105 All from Canada. 
Cement _________________ LL 8,163 3,765 Hong Kong 2,748; Philippines 1,000. 
Clays, crude.___§___ LL __ 8 All from Sweden. 
Diatomite and other infusorial earth. ________ (3) 60 All from Japan. 

' Fertilizer materials: Manufactured: 
Ammonia ___ ~~~ ~~ > 5 ee 72 13 Do. 
Nitrogenous _____________________ 578,534 229,600 U.S.S.R. 217,600; Bulgaria 12,000. 
Phosphatic ______~__§_-_______-_____ _- 10,000 All from Philippines. 
Potassic __ -_______ ~~~ Le 79,673 81,603  U.S.S.R. 81,600. 
Unspecified and mixed ___________.__- 11,531 366 Japan 220; Sweden 146. 

Gypsum and plaster___________________ _- 1 All from Italy. 
Magnesium compounds: Oxides and hydroxides _ _ 20 20 All from Hong Kong. 
Mica: Worked including agglomerated splittings _ __ 3 All from Japan. 
Pigments, mineral: Iron oxides and hydroxides, 
processed____. $$» -§ ee _- 76 Japan 75. 

Pyrite, unroasted ___________ ~~ 38,000 60,000 All from U.S.S.R. 
Sodium compounds, n.e.s.: 

Carbonate, natural and manufactured______ 9,867 4,980 France 2,500; Japan 2,260. 
Sulfate, natural and manufactured_ _______ 3,839 3,128 Hong Kong 3,124. ~ 

Stone, sand and gravel: Dimension stone, all forms 480 40 All to Italy. 
ulfur: 
Elemental, all forms ~~~ ~§_____~____ 13,058 7,020 Poland 7,000. 
Sulfuric acid __~__§_§__ ~~~ 112 5 Mainly from Hong Kong. 

Talc, steatite, soapstone, pyrophyllite ________ 16 2 All from France. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural___ _. _§_______ 1,711 _- 
Carbon black __§_$_§_§__-§___-_-~~________ 302 459 Japan 356; Hong Kong 75. 
Coal: Anthracite and bituminous __ _________ 28,955 30,844 All from Australia. 
Coke and semicoke ___________________ 5,850 2,400 All from Japan. 

See footnotes at end of table.
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Table 14.—Vietnam: Apparent imports of mineral commodities! —Continued 
. me, a - (Metric tons unless otherwise specified) ee a 

Commodity oo » 1985 1986? — Principal sources, 1986 

MINERAL FUELS AND RELATED MATERIALS" | | | | 
LS Continued oe | | . 

Petroleum refinery products: ; ; a | : 
Gasoline. _ _ -__ -_———_42-gallon barrels__ 145 _— : - 
Mineral jelly and wax. ________.do____ 3,502 - 2,267 Hong Kong 1,747; Japan 394. 
Kerosene and jet fuel _- ___.__..__do____ 81,321 —- 19,656 = Italy 19,631. . 
Distillate fuel oil. ....._......__-do_-___° 1,612,148 - 119. ‘Finland 67; West Germany 52. __ 
Lubricants ___..__..--.__-__do.___ . 201,239 39,242 _— Italy 32,998; Japan 4,196. 
Residual fuel oil ...._.......__do____ 897,362 en oo 
Bitumen and other residues ____ __ do. ___ 16,3874 3,531 Hong Kong 2,727; Finland 788. 

. Bituminous mixtures______..._.do._-. 588. 12. ~=— All from Japan. 

PPreliminary. — Co | | 

Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Vietnam, this table should not 
be taken as a complete presentation of this country’s mineral imports. These data have been compiled from United 
Nations information and data published by the trading partner countries. The United States did not report any exports of 
mineral commodities to Vietnam during 1986. . - Oo . 
-7Unreported quantity valued at $2,000 exported by France. 
*Unreported quantity valued at $3,000 exported by Japan. | . .
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: AFGHANISTAN? | | 

Detailed comprehensive assessment of were taken by the opposition as signs of 

the performance of Afghanistan’s mineral weakening by the Soviet-backed Govern- 

industry during 1987 is virtually impossible, ment, and rather than reducing aggres- 

| owing to the paucity of reliable published sions, seemed to heighten insurrectionist 

7 information. It was evident, however, that activities. Efforts to entice the substantial 

the level of civil disorder, now in its eighth number of Afghans who have fled to nearby 

year since the arrival of significant num- areas of Pakistan and Iran to return to 

bers of Soviet troops, was in actuality little their country seemingly were failures, and 

removed from open civil war. Insurgents indications near yearend that the Soviet 

controlled substantial areas of the country Union might soon begin withdrawal of its 

and imperiled any industrial activity in occupation force of nearly 120,000 did little 

many places. Assistance programs by the if any to reduce disorder. 

U.S.S.R. and other Eastern European na- Evidence of mineral industry develop- 

tions were directed at developing the coun- ment during the year was sparse, in con- 

try’s meager mineral industry, but the econ- trast to some prior years. It was reported 

omy was generally viewed as chaotic. that a contract was signed between the 

The inflation rate was somewhere be- Afghan and Soviet Governments for the 

tween 20% and 30%; major food shortages development of a new gasfield in northern 

contributed to the discontent of the popula- Afghanistan. Technical details of the proj- 

tion, and numerous villages were devastat- ect were not reported; thus it was difficult 

ed by Soviet and Afghan Government cam- __ to assess the significance of its reported cost 

paigns to destroy the insurgents and cut of 21 million rubles in terms of U.S. curren- 

their supply routes. Moreover, proposals by cy. (Reportedly, it was suggested that this 

the Soviets and the Kabul Government represented $33.7 million. This would indi- 

aimed at reducing tensions with the rebels cate an exchange rate of 1 ruble equals 

and scaling down the warfare seemingly $1.60—a figure clearly too high.) Of the 

1119
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total project value, the Soviets were to pected from ore reserves of 360 million 
provide 15 million rubles; the balance was tons grading 0.7% copper to 1.5%. Because 
to be provided by the Afghans. It further of the lack of evidence of commercial pro- 
was not made clear if this project was duction, smelter output in the accompany- 
intended to augment output from fields ing production table has been revised to 

7 already established and in operation, or if it zero, and mine output has been reduced to a 
is intended to partly or totally replace these minimal and nominal estimate, reflecting 
established operations. However, it may be only a modest level of development work. 

| significant to note that reported Soviet Of other projects, there were no reports, 
imports of natural gas from Afghanistan suggesting, at least, that there was little if 
declined from 177,445 million cubic feet any progress, probably owing largely to 
(MMcf) in 1986 to only 57,880 MMcf in 1987, insurgent activities. The project to provide a 
a drop of slightly over one-fourth. This rail link between the U.S.S.R. and Kabul, 
shortfall, of course, could be the result of development work for the Hajigak iron ore | 
either the depletion of some wells or an deposits, and a myriad of programs for 
interrruption in pipeline flow (stemming investigations of deposits of a variety of 
from either insurgent activity or technical other minerals were conspicuously not men- 
problems), or some combination of these. tioned. 

| _ There has been no clear evidence that the Afghanistan’s 1987 energy requirements 
Ainak copper mine and beneficiation plant presumably were not far from the 1986 level 
and the associated smelter at Kabul have of about 1.67 million tons of standard coal 
yet come into commercial production, al- equivalent (SCE). Of this consumption level, 

| though they have been repeatedly described domestically produced natural gas provided 
as being completed in late 1985. In fact, the almost precisely one-half, domestically 
meager information available suggests that mined coal about 10%, domestically gener- 
smelting operations probably did not begin. ated hydropower about 5%, and the re- 
The smelter product was to be delivered to maining 35% was met by liquid fuels, all 
the Soviet Union in repayment for the imported except for a tiny domestic produc- 
development and construction costs, but an tion of natural gas condensate and other 
examination of the official Soviet statistics natural gas plant liquids. In terms of SCE; | 
on imports from Afghanistan shows no Afghanistan’s natural gas output, at 3.8 
entry for copper imports in either 1986 or million tons in 1986, far exceeds total annu- 
1987, and, moreover, no significant uniden- al energy demand, but by far the largest 
tified value, at least in 1986, that could share of the gas—nearly 80% in 1986—was 
represent the value of copper shipped, even exported to the Soviet Union. Thus, al- 
though not specifically identified. In 1987, though energy production far exceeds de- 
there was a value of 18.5 million rubles of mand in terms of total quantities, Afghani- 
Soviet imports that were not specifically stan remains: dependent upon liquid fuel 
accounted for by commodity, and it is possi- imports to meet over one-third of its total 
ble that some or all of this was for smelter energy requirement, this chiefly to meet the 
copper. needs of transportation and small geo- 

_ Ifand when Ainak comes into production, graphically isolated industrial establish- 
an annual output ranging between 25,000 ments. 
and 38,000 tons of smelter copper is ex- 

Table 1.—Other countries of the Near East: Production of mineral commodities? 
(Metric tons unless otherwise specified) 

Country and commodity 1983 1984 1985 1986” 1987° ———— $< < 

AFGHANISTAN? 
Baritee_________________________ 2,000 2,000 2,000 2,000 2,000 
Cement, hydraulic® _____.§______________ 13,000 112,000 77,000 735,000 100,000 
Coal, bituminous___________--_------- ™145,000 "148,000 151,000 160,000 150,000 

Ree output, Cu content _.____________ __ __ 5,000 T5000 5,000 
Smelter _______-_____~-__~--____ __ __ __ (3) __ 

Gas, natural: 
Gross® ___________-_ million cubic feet__ 100,000 106,000 111,000 111,000 112,000 
Marketed _.__._____________do____ 90,016 795,859 100,655 100,840 101,000 

Gypsum® _______________ 3,000 3,000 3,000 3,000 3,000 
Natural gas liquids® 

thousand 42-gallon barrels__ ™81 "81 93 81 80 
Nitrogen: N content of ammonia ___________ 8,000 *41,000 45,000 40,000 40,000 

Salt, rock®___- = 5 ee 10,000 10,000 10,000 10,000 10,000 

See footnotes at end of table.
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_. Table 1.—Other countries of the Near East: Production of mineral commodities 
. : | —Continued — | | 

(Metric tons unless otherwise specified) . 

Country and commodity 1983 1984 1985 1986” 1987° 

Aluminum metal: Primary, smelter __ ~~ _____ 171,700 177,300 176,371 178,188 #180,334 
Gas, natural: . 

Gross________——~—~-~million cubic feet__ 139,325 145,152 224,475 256,230 257,000 
Marketed __________-_______do.___  - 96,821 130,000 - 177,755 200,020 200,600 

Natural gas liquids: = . 

Butane___—— — thousand 42-gallon barrels__— 914 864 772 894 900 
Propane_—______----_---_-=---do__-_ 996 1,010 976 889 900 

- Naphtha_ _.~~-_—--___-.-_-~~-do____ 1,209 1,251 1,206 1,169 1,200 
Petroleum: 

- Crude _____~____~_-~__~_-~-do___- 15,164 15,289 15,301 15,484 415,300 

_Refinery products: 
Gasoline _____.___.____--do____ 4,993 6,100 6,892 7,520 7,500 
Jet fuel_ $$ ______.______do____ 9,984 “12,500 11,434 9,613 9,600 
Kerosene... ___________~_do____ 1,096 ©2,000 2,446 7,023 7,000 

_ Distillate fuel oil ___________do____ 16,848 €21,500 19,734 26,693 26,700 
_ Residual fuel oil ___________do__-- 16,344 ©17,000 15,878 22,611 22,600 

~ Other___________-_---~~do___~_ 10,881 “12,100 11,862 16,100 16,100 

/ - * Yotal -- -- ---- --L__do____ 60,146 71,200 67,746 89,560 89,500 
Sulfur, byproduct of petroleum ____—-—-—do____ 49,275 47,300 42,300 ~ 50,070 50,000 

Be LEBANON? . 

Cement, hydraulic. ____.—— - thousand tons__ 1,500 1,250 1,000 NA NA 
Gypsum __________-_--~~---------- | “5,000 5,000 3,000 NA NA 

. Iron and steel: Metal, semimanufactures 
So thousand tons__ - ©100 100 90 NA NA 

Lime® _____________.__-__-~-do___~ 20 20 10 NA NA 

Petroleum refinery products: . 

Gasoline. ____ thousand 42-gallon barrels_. “2,300 935 3,200 2,566 42,015 
Jet fuel __________-____--~-do____ 300 107 NA 218 — 492 
Kerosene _____________~---—-~do___~_ “50 50 600 129 #151 
Distillate fuel oil. __.______.-_--do___~_ €2,000 1,417 3,200 2,284 . 41,723. 
Residual fuel oi] ________._.-___-do___~_ “3,500 2,664. 5,800 4,549 43,388 

a Liquefied petroleum gas ____—___-—do__-- 175 NA 335 194 #141 
Other _._______--__--_---do___~ ©125 NA NA 153 435 
Refinery fuel and losses. _ _ __ ___ _ -do___~ ©400 NA NA 735 4510 

Total _._._______.-___.-do___- ©8850 5,178 13,135 10,778 48,055 
Salt® _-_._._.__________-_-_ _ thousand tons__ 5 5 5 NA. NA 

Cement, hydraulic. __.___.____---_------ 2,200 477,000 648,501  * 700,000 4839,796 
Chromite, gross weight _________---_----- 24,000 7,000 _- 4,820 6,000 
Copper: 

-Mine output, Cu content _______----~--- 11,300 16,200 17,700 18,200 £18,121 
Smelter _________.--~__---------- 7,600 21,300 18,800 19,601 19,500 
Refinery____.____--~--------~---+-- 3,800 15,100 14,300 14,561 415,490 

Gas, natural: 
Gross______.._—— ~~ million cubic feet__ 52,000 ™137,000 140,000 162,060 162,000 
Marketed ___________----~--do____ 23,500 *66,300 78,000 76,000 76,000 

Natural gas liquids: Butane and propane 
thousand 42-gallon barrels__ 1,200 1,200 1,200 1,200 1,200 

Petroleum: 
Crude __________----------do____ T141,900 152,400 181,800 204,100 188,000 

Refinery products: 
Gasoline ____________-_~-do__-~_ 2,550 ¥2,996 3,243 3,585 3,500 
Jet fuel______________-_-do__~_~ 880 1,431 1,462 1,476 1,400 
Kerosene______________~-do____ 78 78 °78 e78 70 
Distillate fuel oil .._______—-do__-~ 2,312 3,517 3,930 3,880 3,800 
Residual fuel oil _________-—-do__-~_ 1,199 T7605 8,570 9,363 9,300 
Other____________--_.-~_do__-_ 200 772 809 938 900 

Total _._________--~-do__~_~_ 7,219 16,399 18,092 19,320 18,970 
Sand and gravel ____.—_~—-—-— thousand tons__ 3,410 6,420 °6,642 7,514 #7 590 
Stone: 
Marble______._____--_----~-do__-~~ 33 37 ©37 44 £39 
Other _____________---~-~~-do___~ 4,572 4,224 “4,000 2,875 4247 

Sulfur, pyrites _.____-_-__------------- ©11,000 31,000 31,000 31,000 30,000 

See footnotes at end of table.
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Table 1.—Other countries of the Near East: Production of mineral commodities! 
: —Continued | 

(Metric tons unless otherwise specified) . 

Country and commodity 1983 1984 1985 1986” 1987° 
RN RRR eee eee reer een ere a eee eee aera eee ee eee eee ce 

QATAR? 7 | | 
Cement, hydraulic. ______— ~ thousand tons__ 375 326 — 318 308 303 
Gas, natural: . . 

Gross____.____..-—~mnillion cubic feet__ T202,136 F215,905 214,480 229,100 £227,395 
Marketed ________~--------~do____ T171,800 F197,800 187,300 F €199,300 198,000 

' Tron and steel: Metal, semimanufactures 
thousand tons__ 469 488 . 510 493 4503 

Natural gas liquids . 
thousand 42-gallon barrels_ _ 13.088 16,594 12,789 F €13 600 13,500 

Nitrogen: N content of ammonia __________~ 480,800 518,000 524,800 544,100 £560,800 
Petroleum: 

Crude _____~_ thousand 42-gallon barrels_ _ 107,675 T147,100 .  =111,800 102,000 *106,945 

Refinery products: : Oo 
Gasoline _______.....__-_do___~ 1,097 1,700 2,169 2,130 2,200 =. 
Jet fuel... ___._____.____-do____ 488 640 928 710 800 
Kerosene________..—--_---do___~_ °31 30 27 ©30 40 
Distillate fuel oi] _. _._._..___do___~_ 1,387 2,100 8,070 3,100 3,200 
Residual fuel oi] ___..______do____ ©1,465 ©1,500 4,071 - 4,200 4,300 

| Other___________-------do___- 73 72 —— ~-658 696 800 : 

Total _.___________.~_do___- 4,541 6,042 ‘10,618 10,866 11,340 
. Stone: Limestone ______—_ — thousand tons__ *1,600 1,500 1,100 900 900 

Sulfur __-_________.--------------- 19,000 33,264 36,500 F €37,000 *35,000 

SYRIA . 

Cement, hydraulic_______...___.-do___~- — 3,626 4,279 4,296 4,200 #3870 
Gas, natural:® . 

Gross_______.__ ~~ million cubic feet.._ *16,729 417,922 T18,000 T18,000 18,000 
Marketed ________________--do____ 2,344 4,556 75,400 5,400 5,400 

Gypsum ____-____-__~----------~---- 78,750: ™79,580 — 160,250 160,000 £248,000 
Iron and steel: Steel, crude. ___ thousand tons__ . 80 69 “69 °69 69 
Nitrogen: N content of ammonia _——_---_--~- 113,400 711,584 132,450 136,984 492 533 
Petroleum: 

_ Crude _____~— thousand 42-gallon barrels_ — 61,320 60,400 61,000 68,000 $84,570 

Refinery products: . OS 
Naphtha______________~-do___~_ 4,672 5,329 NA NA NA 
Gasoline _________.__-_—-do___- 6,242 | 7,190 NA NA NA 
Kerosene and jet fuel ______-_-do____ 3,285 3,212 NA NA NA 
Distillate fuel oil _. _._.___._—-do___~_ 46,757 52,889 NA NA NA 
Liquefied petroleum gas_ —_— _———do____ 1,314 1,606 NA NA — NA 
Asphalt_________________do____ 2,336 2,409 NA NA NA 
Other don 222 1,533 1,716 NA NA NA 

Total __._____________do____ 66,139 74,351 NA 76,650 NA 
Phosphate rock. ______..— — thousand tons__ 1,229 1,514 1,270 1,606 *1,986 
Salt... -- _-_-_-__u edo 87 87 eg7 ©87 481 
Stone, sand and gravel: 

Stone: Dimension, marble ___ cubic meters_ — 71,000 71,000 ©71,000 ©71,000 #15,062 
Sand and gravel ________ thousand tons__ 5,780 5,829 6,000 €6,000 6,000 

Sulfur, byproduct of petroleum and natural gas 
. do____ 30 35 35 4120 120 

PEOPLE'S DEMOCRATIC REPUBLIC OF 
YEMEN | | 

Petroleum refinery products: 
Gasoline. ____ thousand 42-gallon barrels_ _ 2,000 2,000 &2,000 ©2000 2,000 
Jet fuel _.-_-___________.~___do__~_~- 1,600 1,700 1,700 ©1,700 NA 
Kerosene ____________--~---do___~ 1,100 1,200 1,200 1,200 NA 
Distillate fuel oil... _._..______—-do___~_ 6,000 6,300 &6,300 6,300 NA 
Residual fuel oil ____._._.______--do___~_ 11,000 11,000 “11,000 ©13 500 NA 
Other ____________________do____ 200 230 230 €900 NA 

Total __-__________-~-do___~_ 21,900 22,430 €22,430 €25,600 29,200 
Salt®__§__ === =éthousand tons__ 75 75 15 15 15 

YEMEN ARAB REPUBLIC? 

Cement ______________-------do___- F850 1,390 1,400 1,160 4760 

Gypsum ___-________~-_----~-~---~--- 23,138 24,295 25,000 53,000 *150,000 

See footnotes at end of table.
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Table 1.—Other countries of the Near East: Production of mineral commodities’ 
| —Continued a 

(Metric tons unless otherwise specified) 

Country and commodity 1983 1984 1985 _— 1986” 1987° 

YEMEN ARAB REPUBLIC? —Continued | 

Petroleum: . 
Crude ______ thousand 42-gallon barrels. _ _- oe __ 2,700 7,800 

' Refinery products: | | 
Gasoline ________._______do____ _- _- _- 811 #1,108 
Diesel fuel _....._____.____do____ __ __ __ 870 41,123 
Fuel oil ____----------~~-do____ . __ _o oe 929 41,128 

Total _-__-.__________do____ __ _- __ 2,610 43.354 
Salt________--------------.-___- “141,000  °148,000 150,000 += 300,000 += “168,000 

Estimated. Preliminary. Revised. NA Not available. | 
1Table includes data available through Aug. 30, 1988. a 
In addition to the commodities listed, asbestos, lapis lazuli, and uranium (in Afghanistan) and a variety of other crude 

construction materials (clays, sand and gravel, and stone) presumably are produced, but output is not reported 
quantitatively, and available information is inadequate to make reliable estimates of output levels. 

Revised to zero. | a - 
- “Reported figure. | | | | 

: BAHRAIN‘ _ 

More than 75% of Bahrain’s export earn- both countries share 50-50 in production. 
ings come from the sale of crude oil and Saudi Arabia’s Arabian-American Oil Co. 
refined products. The momentum generated had marketed production from the field and 
during the successful first year of the 1986- split the proceeds with Bahrain. 
91 5-year development plan for oil and gas Banagas appointed a consultant for a 
declined slightly. Average crude oil produc- project to expand its LPG installation. Two 
tion during the first 8 months was down compressor stations would be added to the | 

: slightly to 42,000 barrels per day (bbl/d) present four, and a 110-MMcfd processing 
from 42,422 bbl/d over the same period in train would be installed in the central gas 
1987. Only 13 wells were drilled during the plant. Storage would be added at Sitra 
first 8 months of 1987, compared with 20 terminal to handle the additional butane | 

_ wells drilled in 1986. Also, only 12 wells and propane, while naphtha would continue 
were overhauled, compared with 36 wells in __to go to the Bapco refinery. Capacity at the 
1986. | Jebel Dukhan plant would be increased by 

Associated gas production in 1986 was up to 65%, to 280 MMcfd. The original 
51.3 billion cubic feet, down slightly from capacity of 110 MMcfd was expanded to 170 
the previous year’s 51.4 billion cubic feet. MMcfd in 1986. 
Bahrain National Gas Co. (Banagas) ex- Banagas’ 1986 revenue fell by 45% below 
pected 1987 production to be higher as a_ that of 1985 to $31.6 million as a result of 
result of an investment program to upgrade the 1986 slump in oil products prices, but 
gas handling facilities. Nonassociated gas rose again in 1987 by 19% to $37.6 million. 
production from the Khuff Gasfield declin- In 1986, 1 MMcf of gas yielded 56 barrels of 
ed slightly to 691 million cubic feet per day LPG, whereas in 1987, the yield was 60 
(MMcfd) during January-August 1987, from barrels. Naphtha, propane, and butane pro- 
the 1986 average of 702 MMcfd. Banagas duction rose slightly from 2.9 million bar- 
sold gas to Gulf Petrochemical Industries, rels in 1985, to 3.1 million barrels in 1986, 
Aluminium Bahrain (Alba), and the Bah- and to 3.2 million barrels in 1987. 
rain Petroleum Co. (Bapco) oil refinery, and Bapco continued planning to modernize 
the gas was used for liquefied petroleum gas_ the Sitra Island refinery. Bapco’s capital 
(LPG) production, power generation, and cost estimate to modernize the 50-year-old 
reinjection for pressure maintenance. plant rose to $1.2 billion. The detailed 

Saudi Arabia announced in early 1987 feasibility study was expected to be com- 
that it would credit 75,000 bbl/d of oil to pleted within a year. There was also inter- 
Bahrain as compensation for the shutdown est in improving wharves at Sitra to handle 
of the offshore Abu Safah Field, in which vessels larger than the current 100,000-
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deadweight-ton capacity. _. and installing five waste-heat boilers and a 
Alba produced more than 180,000 tons of 60-megawatt steam turbine generator with 

primary aluminum metal in 1987, which air-cooled condenser. Bids were invited for 
was about 10,000 tons above rated capacity. an alumina handling contract to increase 
Production of finished products for 1986 and on-site alumina capacity to 55,000 tons from 
1985 was 178,194 tons and 174,825 tons, 30,000 tons and capacity at the Alba termi- 
respectively. Total sales rose by 58% over nal to 60,000 tons from 35,000 tons. In 
that of 1986 to 228,310 tons. Net profit of the anticipation of an increase in alumina re- __ 
Bahrain Saudi Aluminium Marketing Co. quirements that would accompany the ex- 
(Balco), which markets the Bahraini and pansion, Alba made its first purchases from 
Saudi Arabian Governments’ share of Alba India’s National Aluminium Co. | 
production, was $60.3 million in 1987 on Although Gulf Aluminium Rolling Mill | 
sales of 143,000 tons of aluminum products. Co. (Garmco) reported a net loss of $12.7 | 
Nearly 60% of. production went to nearby million during 1986, the first full year of 
gulf coast states, and 35% went to down- operation, it exceeded targeted output by 
stream fabricating plants in Bahrain. Dur- 22%. Garmco expected to be making a 
ing 1986, Balco’s profits were only $27.6 profit by 1988. Plans for a 6,000-ton-per-year 

~ million, and 181,850 tons of metal was aluminum foil plant to be built next to 
exported, an increase of 40% over 1988. Garmco’s mill were behind schedule. _ 
exports. The profit increase was attribute! | Shareholders of Arab Iron and Steel Co. 

| by Balco partly to an increase in the price (Aisco) voted to liquidate the company in 
aluminum from a low of $950 per ton in anticipation of a takeover by Kuwait Petro- 
1986 to $1,700 per ton by late 1987. Also, leum Corp. Creditor banks accepted a pro- 
sales included a higher proportion of posal that the company would pay 48% of 
valued-added products, such as rolling ingot the $200 million in outstanding debts asso- 
and extrusion billets, compared with earlier ciated with the inoperative $160 million, 4- 
sales of commercial-grade metal and stand- million-ton-per-year plant. Resolution of the 
ardingots. | debt. problem may lead to the construction 

In 1986, Balco had about 90 customers in of a $260 million hot-briquet iron plant that 
20 countries. Increased local sales in 1987 would use Aisco’s pellets to produce bri- 
causec Balco to pull out of some world quets of direct-reduction iron having a 
markets for lack of available metal. much higher value than pellets currently , 

The continuing expansion program at on the world market. Midrex of the United 
Alba, which would raise annual aluminum States was commissioned in mid-1986 to do 
capacity from 170,000 tons to 225,000 tons, a feasibility study, and a marketing study of 
included the extension of potline 3 (pot- the plant’s proposed annual output of 1 
rooms 5 and 6) by 76 hooded, point-fed, and million to 2 million tons was in progress by 
computer-controlled pots and the re- Kuwait-based Gulf Investment Corp. Aisco’s 
equipping of potlines 1 and 2. Eight contrac- failure was blamed on poor quality feed- 
tors bid for the $40 million job of supplying stock and the Iran-Iraq war that hurt sales. 

: LEBANON®S 

Lebanon entered its 13th year of civil war bread and electric power shortages, because 
in the spring, and the economic condition of most bakeries and powerplants were fueled 
the country reached a new low as inflation, _ by diesel oil. 
unemployment, poverty, and hunger affect- The catastrophic collapse of the Lebanese 
ed the population. The annual inflation rate pound brought the exchange rate down 
exceeded 500%, and Lebanon’s ratios of from 63 to the US. dollar at the beginning 
budget deficit and public debt to national of the year to more than 500 by early 
income were among the highest in the November. Concurrently, Government reve- 
world. Wage earners could barely support nues declined by yearend to less than $1 
themselves; both the confederation of labor million while Government expenditures ex- 
unions and the teachers union went on ceeded $500 million. Collected customs re- 
strike for salary increases and social bene-_ ceipts were flowing into the coffers of the 
fits to compensate for the drop in real various militias controlling the ports. A 
income. In addition, fuel shortages caused plan to sell some of Lebanon’s estimated $4
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billion worth of gold reserves to raise in- eries normally provide 40% to 45% of Leba- 
come for credit and subsidies was deferred non’s needs. Crude oil was imported from 
because of fear that this would erode re- Iraq in tankers, and gasoline and gas oil 
maining confidence in the Lebanese finan- were imported in tankers from Bulgaria. 
cial system. Jet fuel came from Greece, Italy, and Malta. 
The Ministry of Industry and Petroleum Gasoline and gas oil were also imported 

_ maintained complete control over the petro- _illegally.* Jet fuel, lubricants, petrochemi- 
leum sector, including importing, refining, cal feedstocks, and waxes were imported by 
and setting retail prices. Much of the Gov- private petroleum distribution companies 
ernment’s spending went to subsidize fuel or individuals. In Jiyeh, south Lebanon, 
at artificially low prices, which resulted in entrepreneurs built seven reservoirs: three 
the smuggling of inexpensive fuel to neigh- _to store gasoline, two for gas oil, and two for 
boring states. To alleviate this problem, the asphalt. Oo | 
Government eased the gasoline subsidy for Lebanon had two factories producing as- 
an annual savings to the Government of phalt for local consumption: an old factory 
about $100 million. | in Tripoli, and one established in September 

The Government operated two oil refin- 1987 between Sidon and Tyre. Lebanon’s . 
eries, Tripoli Oil Installations in north Le- major petrochemical industry was plastics 
banon and Zahrani Oil Installations in the processing, including plastic sheets, wrap- 
south. It kept storage facilities in Dora, east ping, containers, sanitary articles, and tiles. 
Beirut, and Amcit, north Beirut. The refin- oo | oe | - s 

~ OMAN’ | | : “ 

The petroleum industry dominated the average of 500,000 bbl/d. However, by mid- : 
economy of the Sultanate of Oman in 1987, 1987, output rose to 600,000 bbl/d, and by 
providing 90% of export earnings (97% if yearend, it was 565,000 bbl/d. The country’s 
reexports are not included) and more than production capacity was 720,000 bbl/d. Dur- 
80% of Government revenues. For this rea- ing 1986, Japan took 273,000 bbl/d, nearly 
son the economy recovered significantly as 9% of its consumption requirements. A 
oil prices rose from about $10 per barrel similar amount went to Japan in 1987. The 

| during mid-1986 to about $18 per barrel in Republic of Korea, Taiwan, Thailand, and : 
1987. Nevertheless, the third 5-year devel- Singapore also were buyers. Se " 
opment plan (1986-90), which was based on Omani crude oil reserves were about 4 
oil prices of $22 to $23 per barrel, had to be __ billion barrels, more than one-half being in 
revised, and a new plan was released in the northern oilfields of Fahud, Yibbal, 
December 1987. The Government then rein- Natih, al-Huwaisah, Lekhwair, and Shib- 
troduced fixed-price contracts for oil, with kah. Oil deposits were relatively small, and 
the price set at $17.63 for the rest of 1987. widely scattered, unlike the huge reservoirs 
Revenues increased to a projected $3.47 of easily extracted oil found elsewhere in 
billion in 1987 compared with $3.17 billion . the Arabian Peninsula. In 563 of the 736 
in 1986. A budget deficit of $0.7 billion was wells producing during 1986, enhanced- 
forecast for 1987, significantly less than the recovery techniques of water, steam, and 
$1.7 billion actual deficit of 1986. The 1988 polymer injection were required to extract 
budget indicated a deficit of nearly $0.7 oil. | : 
billion and revenues of $3.5 billion includ- Petroleum Development Oman (PDO), 
ing oil income of $2.8 billion and natural gas which produced 98% of Oman’s oil from 720 
income of $112 million. The Government wells in 36 fields at the beginning of 1986, 
expected the gross domestic product (GDP) continued exploration and development at 
to increase by 2.5% per year for the rest of an active pace during 1987. PDO brought 
the decade. into production nine new fields, which could 

At the beginning of 1987, Oman an-_ reach a total output of 69,000 bbl/d. Occi- 
nounced a cut in oil production and ex- dental Oil Co. of Oman drilled 22 wells, 
port in support of similar cuts by mem- raising its production from 3,000 bbl/d to 
bers of the Organization of Petroleum 9,000 bbl/d during the year. Elf Aquitaine 
Exporting Countries (OPEC). Production of Oman drilled one new well at Sahmah 
would be reduced to about 520,000 bbl/d and worked over old wells while producing 
from 550,000 bbl/d. Only 468,000 bbl/d about 6,500 bbl/d. Japex Oman Ltd. contin- 
would be exported, rather than the previous ued its appraisal of several wells drilled in
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the Mazoon and Daleel structures, while the Government Gas System, operated by 

Consolidated International Petroleum Corp. PDO, sold 23.7 billion cubic feet to electric 

(CIPC) failed to confirm the high potential powerplants, 3.7 billion cubic feet to the 

of an offshore structure with its West Oman Mining Co., and 2.2 billion cubic feet 

Bukha-1 wildcat well. The first developmen- to the Oman Cement Co. | 

tal phase of Nimr Field was completed by The Government continued to make con- 

PDO, which included the production centers siderable progress in exploiting its natural — : 

Nimr A, B, and C, and Karim West, as well gas resource. The Kuwaiti-based Arab Fund : 

as the Amal gathering stations. The tempo- for Economic and Social Development 

rary facilities at the Zauliyah and Sukwei- agreed to provide a loan to partly finance 

hat Fields were replaced by permanent phase 4 of the gas system expansion, which 

production installations. Development wells would increase availability of natural gas 

were drilled at the Fahud, Natih, and Yibal _ for electricity generation and water desalin- 

Fields in north Oman, and at Bahja, Nimr, ation, among other uses, at a cost of $105.2 | 

and Thuleilat in the south. The experimen- million. Phase 4 involves the construction of 

tal water injection system at Lakhwair was a 180-kilometer, 36-inch gasline from the 

expanded. | | | Yibal Field to Izki, the drilling in Yibal of 

PDO was testing a new discovery of 29° to four nonassociated gas wells, and the con- 

30° API light crude at Qarat al-Milh well, struction of gas-gathering and treatment 

located about 15 kilometers north of North plants and other facilities, including a ter- | 

Ghaba in central Oman. The significant minal at Barka. Also, the Ministry of Petro- a 

new discovery was in the deep Hausiforma- leum and Minerals awarded a $715,000 

tion, rather than the shallower Natih and contract for the study of gas demand, sup- 

Shuaiba Reservoirs that account for most of ply, and estimated production targets over 

the hydrocarbon production in the area. the next 40 years. | | 

Two of three oil-bearing zones in the forma- CIPC awarded a contract to Brown & 

tion tested 1,000 bbi/d. A small amount of Root Inc. (U nited Kingdom) to do basic 

light oil was also discovered in the Hausi engineering studies on the Bukha Gasfield 

formation at Alam, about 20 kilometerseast offshore from the Musandam Peninsula. 

of Qarn al-Alam. _ The number of platforms needed and where 

PDO signed its first offshore concession the gas should be brought ashore would be | 

agreement for 25,600 square kilometers in determined by the study. Bukha could pro- 

the Arabian Sea off southern Oman. A _ vide up to 60,000 bbl/d of natural gas liquids | 

marine seismic survey was scheduled to and at least 400 MMcf of dry gas per day. 

begin in January 1988 in the area that was Possible consumers are the smelter planned 

once held by Amoco Corp. of the United by Umm al-Qaiwain Aluminium Co., and a 

States. The three-block concession was split fertilizer plant at Sohar. CIPC also acquired | 

between an area off Salalah, near the Kuria a 770-square-kilometer concession offsetting 

Muria Islands, and an area south of Ma- the Bukha Field concession. 

sirah Island. PDO also acquired a 48,600- The capacity of the main export pipeline 

square-kilometer onshore area in the south- from Fahud to the Mina al-Fahal terminal 

ern Dhofar area. | was increased to 725,000 bbl/d and was to be 

PDO cut its capital expenditure budget to further increased to 915,000 bbl/d by the 

$1.1 billion, 26% below the level of actual connection of additional spur lines. A major 

spending in 1985. All new projects for in- gas-gathering system was being developed 

stalling enhanced recovery systems were for the associated gas in order to conserve 

deferred until the mid-1990’s following a nonassociated gas. The utilization rate of 

reassessment of the projected expenses. associated gas was 85% at yearend. 

Projects in progress would be completed, The capacity of Oman’s single refinery, 

however, at Marmul, Qarn Alam, Rahab, operated by Oman Refinery Co. (ORC) in 

Amal, Mukhaizna, and Nimr Fields. Com- Mina al-Fahal, was increased to 80,000 

pletions were expected by October 1988. bbl/d by Mitsui Engineering and Shipbuild- 

Oman had recoverable reserves of 2.5 ing Co. at a cost of $25 million. The reason 

trillion cubic feet (Tcf) of associated gas and was to meet rising domestic consumption 

6.9 Tcf of nonassociated gas. In 1986, asso- that had been growing at about 14% annu- 

ciated gas production averaged 261 MMcfd. _ ally. ORC was studying a proposal to use 

Nonassociated gas production was 126 currently flared gas for power generation. 

MMcfd. Flaring has been reduced over sev- Five gas turbines, each with a capacity of 

eral years from 55% to 15%. During 1985, 2.5 megawatts, were proposed. ORC used 6
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to 7 megawatts, and it could supply power ing 2.1% copper, and the design capacity of 
to the Mina al-Fahal industrial and residen- the smelter and refinery was 20,000 tons per 
tial complex. All refined products were sold year. Amalgamated Metals Corp., United 
to BP Arabian Agencies Ltd. and Shell Kingdom, continued to take 12,000 tons, 
Markets (Middle East) Ltd., the sole distrib- mainly for European customers. 
utors in Oman. The heavy residue was sold Oman Mining Co. was reported to have 
to Singapore refineries with cracking capa- been producing about 6,000 tons of chromite 
bilities. | per year for export from a capacity of about | 

Oman’s mining industry was based pri- 20,000 tons per year. The Government 
marily on copper mining and refining facili- announced that French companies would 
ties at Sohar, 250 kilometers north of Mus- soon be mining several other chromite de- 
cat. The Lasail and Bayda underground posits. However, conflicting reports indicate 
mines produced ore grading 1.7% copper at that a contract for geological studies and 
a rate of 14,000 to 15,000 tons of copper per resource assessment of 10 known chromite 
year. Total reserves, including the Aarja deposits was postponed temporarily until 

| deposit, were about 12 million tons averag- revenues from oil exports improve. | | 

| a QATAR? - 

Qatar’s oil reserve of about 3.3 million year in 1987 dollars. The project would be | 

barrels was the smallest among member financed 60% by international market 

countries of OPEC, whereas its natural gas funds, 20% by the Qatar Government, and 

reserve of 157 Tcf represented about 4.5% of 20% by oil payments to contractors. Finan- 

the world total and 12% of total OPEC gas__ cial adviser for the project was First Boston | 

reserves. This gas reserve was the fifth Corp. of the United States. . , 

largest in the world, behind the reserves of | Although Qatar’s OPEC production. ceil- : 

the U.S.S.R., Iran, the United Arab Emir- ing was 285,000 bbl/d during the first half 

ates, and the United States. Almost all of of the year, production throughout the year | 

Qatar’s gas reservoirs are in the North waserratic. It was as low as 100,000 bbi/d in 

Field, 50 miles off Qatar’s northeastern April, when the price of Qatari light crude 

coast. | was higher than spot market prices. In : 

_ Despite efforts to increase the importance May, the Government yielded to market | 

of Qatar’s other producing sectors, petrole- pressure and began discounting light crude 

um still accounted for more than one-half of prices. Production then rose beyond the | 

the GDP and 90% of revenue. The Qatari 299,000-bbl/d OPEC quota set at the end of 

economy suffered in 1986 because of the June. Production peaked at nearly 450,000 

steep decline in oil prices and weak demand _bbl/d in August but declined again to about 

for OPEC oil, but some real improvement in 300,000 bbl/d in October. The Qatar Gener- 

the economy occurred in 1987 as oil prices al Petroleum Corp. (QGPC) reported that | 

and demand rebounded. Oil revenues in crude oil production averaged 293,000 bbl/d | 

1987 reached an estimated $1.7 billion, com- in 1987, of which 254,000 bbl/d was export- 

pared to $1.6 billion in 1986, and $3.2billion ed. 7 

in 1985. The GDP improved from a 21% QGPC also reported that nonassociated 

decline from 1985 to 1986 to a projected 5% gas production was 400 MMcfd, while asso- 

increase from 1986 to 1987. ciated gas production was 223 MMcfd; a 

In May 1987, Qatar signed the long- combined 12% increase over 1986 produc- 

awaited agreement with Bechtel Corp. of tion. Propane and butane production for the 

the United States and Technip of France to year was nearly 585,000 tons. Exports of 

begin the first stage of the North Field gas LPG and natural gasoline were 634,000 tons 

project. All Qatari industries, and power and 204,000 tons, respectively; an increase 

and desalination plants, run on gas. The of 20% over 1986 exports. Output of refined 

$950 million project would develop 800 products increased by 14% to 1.6 million 

MMcfd of natural gas that would be process- tons, while local consumption increased by 

ed to about 730 MMcfd of dry gas for 3%. Exports of diesel fuel and fuel oil 

petrochemical, fertilizer, cement, and steel reached 997 ,900 tons. Major buyers of petro- 

plants; power stations; the refinery; and leum were Japan, the United States, and 

seawater desalination plants. The liquids Italy. 

extracted from the North Field gas would QGPC decided to increase the capacity of 

be exported to earn about $160 million per its Umm Said 50,000-bbl/d refinery by
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12,000 bbl/d to meet growing demand. This _ tive cost-cutting. © Do : 
refinery was connected to.and operated as a Qatar’s industrial minerals industry in- 
single unit with a 12,000-bbl/d refinery to . cluded construction-based minerals such as 
save on maintenance and production costs. clays, gypsum, and limestone for cement; | 
Plans included renovating the distillation recrystallized limestone for building aggre- 
unit and upgrading the naphtha and ker-_ gates; and silica sand. The Qatar National 
osene hydrotreating plant, the platforming Cement Co.’s (QNCC) performance during 
unit, and the oil and LPG plants. A new 1987 was discouraging as a result of the 
isomerization unit was to be installed to _ availability of cheaper imports. QNCC pro- 
increase the octane level of gasoline. | duced 293,000 tons of clinker in 1987, 97.5% 
Qatar Steel Co.’s (Qasco) production of of its production goal, which was less than 

| direct-reduced iron (DRI declined slightly its 1986 production of 308,115 tons. Produc- 
to 470,000 tons, but exceeded the design tion of portland and sulfur-resistant cement 
capacity of 400,000 tons. DRI production was 126,521 tons. Unslaked lime output 
was. 490,000 tons during both 1985 and 1986. reached 14,652 tons and slaked lime produc- 

| _ Steel bar semimanufactures were up 2% _ tion was 10,000 tons. Cement sales during | 
over that of 1986 to 503,000 tons. Fifteen the first half of the year were 63,378 tons, 
percent of sales went to the domestic mar- down 34% from sales in the same period in 

, ket, while the rest went to neighboring 1986. This decline followed a31%dropfrom — 
states, such as Saudi Arabia (more than 1985 to 1986. Sales income was 20% below 
40%), Kuwait (20%), and the United Arab that of 1986, to $5.8 million. The company 
Emirates (20%). Qasco was still unable to projected that profits for the year could 
report a profit for the year, but its financial . decline to $2.7 million. 
performance was improved by administra- : 

oe oo SYRIA® 

The economy of Syria was severely de-_ ia’s lessening reliance on Iranian light oil. 
pressed by structural causes and problems The Banias and Homs refineries were being . 
related to the decline in oil prices during supplied to an increasing extent by local oil. 
1986. The Government was heavily invested Brown & Root Engineering and Construc- 
in the public sector industries, and the tion Co. of Dubai, an affiliate of Brown & 
military dominated the expenditure budget, Root of the United States, won a $70 million 
while oil income and aid from other neigh- contract to assist Al-Furat Petroleum. Co. 
boring states declined. With foreign ex- increase oil production from its Deir-ez-Zor 
change limited even state-owned enter- concession in northeastern Syria. The 

| prises experienced difficulty obtaining re- 60,000 bbi/d of oil from Thayyim Field was 
quired imported commodities and spare to be supplemented by 40,000 bbl/d to be 
parts to keep factories in operation. Certain produced from al-Ward and al-Asharah 
commodities, such as oil, were high-priority Fields. Gathering lines from al-Asharah 
items that were allotted the hard currency would be laid and oil would be transported 
necessary for importation. Stagnant agri- under the Euphrates River to al-Ward, 
cultural production, high inflation, and where gathering lines and basic processing 
depreciating currency were additional prob- facilities would be established. These new 
lems. The Government adopted tight fiscal fields would be joined by a 43-mile, 16-inch 
policies to control the budget deficit, and pipeline to the line from Iraq to Banias on 
concentrated on developing agriculture. the Syrian coast, which was carrying 35.5° 

At the end of 1987, Syria’s proven oil API gravity, low-sulfur crude oil to the 
reserves were estimated at more than 1.5 Homs refinery from a 57-mile spur line 
billion barrels, and gas reserves were nearly from Thayyim field. At yearend, Tanak 1 
4.4 Tcf. Oil production averaged 231,700 well struck oil near Thayyim Field and 
bbl/d during the year. The major new field _ tested at 1,500 bbl/d. Another well, at Tayni 
in the Deir-ez-Zor area may eventually in the Deir-ez-Zor concession, tested at 5,800 
transform Syria into a net oil exporter. bbl/d. 

The 5-year agreement between Iran and A Syria-Soviet Union joint committee for 
Syria was renewed to May 1988. Iran would economic, scientific, and technical coopera- 

supply the Syrian military with 1 million tion held its ninth session in Damascus 
tons (about 7.5 million barrels) of free oil in June, and the Syrian Government an- 
and 2 million tons of oil at a cash price of nounced that it was seeking new ways for 
$17.50 per barrel. The reduction in oil cooperation. The U.S.S.R. agreed to assist in 
supplied by Iran was an indication of Syr-_ the expansion of the Syrian phosphate and
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petroleum industries in return for payment its production and export of phosphate rock 
in phosphate rock deliveries. In 1987, the in 1987 as it had in 1986. Output increased 
Soviet Union took 89,000 tons of phosphate by 24% over that of 1986 to nearly 2 million 
rock, and exports may reach 6 million tons tons, whereas exports increased 23% over 
by the year 2000. Meanwhile, two Soviet that of 1986 to 1.6 million tons. Unfortu- 
survey ships prospected for oil and minerals nately, price levels remained low during the 
off Latakia. year. Significant sales increases occurred in 

_ Turkey proposed talks about possible France, and new markets were opened: in 
joint exploitation of about 3 Tcf of gas Austria, Denmark, Greece, Portugal, and 
discovered by Marathon Oil Co. of the Spain. With the expectation of additional oo 
United States in the Homs area in Syria, increases in foreign sales, investment in 
and the building of an export pipeline. The mining machinery continued, and phos-— 
refinery at Homs invited bids for a turnkey phate export facilities at Tartous were 
contract to build a plant that would process expanded from 1.3 million tons per year to 
spent oils and produce lubricants. This 2.4 milliontons. Fe | 
plant would have only about one-third of Czechoslovakia’s Strojexport was given 
the 700,000-barrel-per-year capacity that two minerals exploration contracts worth 
had been proposed earlier. | | $16.8 million to conduct geophysical and 

- The General Co. for Phosphates and geochemical surveys throughout Syria dur- 
Mines (Gecopham) succeeded in increasing ing the next3 years. - ee 

oo Table 2.—Syria: Exports of mineral commodities! . - - | 

. (Metric tons unless otherwise specified) Be ae 

Commodity 1983 - 1984 - Destinations (principal), 1984 

Aluminum: Metal including alloys, semimanufactures _ 1, --_ . 
Cobalt: Oxides and hydroxides __________..___ 13 __ 
Copper: Metal including alloys: oO . 

nwrought ___________-~~-_--------- 581 _ 934 All to West Germany. 
Semimanufactures ______.~._.---------- 2 29 West Germany 27. 

Iron and steel: Metal: 
Pig iron, cast iron, related materials_ ________~— 33 __ . 
Semimanufactures: 

Bars, rods, angles, shapes, sections ___—. — —— __ 2 ~All to Saudi Arabia. 
Universals, plates, sheets. value, thousands_ _ $1 __. 
Rails and accessories ______________~-— 2 _- 
Wire _.__________________ ie 14 __ | 
‘Tubes, pipes, fittings. ________.._---~-~- 15 9 Saudi Arabia 8. 

. Castings and forgings, rough .____..-__~- 148 86 Saudi Arabia 68; Jordan 18. 
Lead: Metal including alloys, semimanufactures _ — ~~ 2. a. - 
Magnesium: Metal including alloys, unwrought _ — — — — 6 30 All to Lebanon. 

Other: Ashes and residues __ ~~... ~~ 432 296 All to Jordan. — 

INDUSTRIAL MINERALS mo | 
Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc_ _—___—_ 2 40 NA. | 
Grinding and polishing wheels and stones —__ _——— 1 _— 

Barite and witherite _________-__-~-~~-~-__~~- 273 _— 
Cement ___-___________~ ~~~ ee -- 1,220 All to Jordan. 
Chalk ________ eee -- 18 All to Saudi Arabia. 
Clays, crude __________--------~------- 407 272 Saudi Arabia 230; unspecified 42. 
Fertilizer materials: Manufactured: 
Ammonia _________—~-_~--~----~--~----- 65 92 Jordan 91. 
Nitrogenous ___..________~-~~~-------- 5,548 26,100 Iran 20,000; Burma 6,000. 
Phosphatic _____._____------~-------- 15,700 300 AlltoJordan.:.. 

Gypsum and plaster ——— ---- --~---~-~-~---~- 30,565 181 Jordan 154; unspecified 27. 
agnesite, crude _.._________----------~-- _- 30 All toSaudi Arabia. — 

Phosphates, crude __ __ ~~ thousand tons_~— 1,002 951 Romania Oo; U.S.S.R. 208; Bul- 

Pyrite, unroasted _______________________ _- 150 All to Saudi Arabia. | 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _______-__-__-- 143 2,054 - Lebanon 996; Saudi Arabia 850. 
Worked ____________~__~~-~~----- 49 21 Saudi Arabia 12; Kuwait 4. 

Dolomite, chiefly refractory-grade _______.—~~ _- 1,428 All to Jordan. 
Gravel and crushed rock _____§___/§-.____—-_ 41,818 21,784 Kuwait 12,345; Saudi Arabia 

Sand other than metal-bearing ________ ~~ 97 _- 
Sulfur: Elemental: Colloidal, precipitated, sublimed _— -- 1 NA. 
Talc, steatite, soapstone, pyrophyllite, etc_________ 2 __ 
Other: Crude __________--------------~-- 73 172 Lebanon 97; unspecified 75: 

See footnotes at end of table.
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- Table 2.—Syria: Exports of mineral commodities' —Continued 7 : 
oo (Metric tons unless otherwise specified) . 

Commodity "1983 1984 Destinations (principal), 1984. 

MINERAL FUELS AND RELATED MATERIALS _ a a Se 
Coke and semicoke _____-_.----____-_-___ 5 __ . 
Petroleum: 

Crude ___.___—_~- thousand 42-gallon barrels_ _ 42,226 © 36,918 | Romania 20,881; Italy 7,924. 
Refinery products: _. 7 | me 

Liquefied petroleum gas __._______do___~ 16 —_ 
os Gasoline, motor. _____._____.___do____ 715 119 All to Lebanon. 

Kerosene and jet fuel _..._______do____ _ 116 271 ~All to Norway. 
Residual fuel oil ______----___-do___- 9,801 9,045 Healy 4,118; France 2,811; Tunisia 

Bituminous mixtures _..________do-___ __ 44 8 AlltoLibya. oo 
Petroleum coke___.—--.______-do___~- 514 1,424 Turkey 1,423. . 

| _ NANotavailable. | - a - 
a “Table prepared by Virginia A. Woodson. Syria did not report exports of any mineral commodities to the United States 

- Table 3.—Syria: Imports of mineral commodities!| = == 
(Metric tons unless otherwise specified) | | a 

pO Sources, 1984 

Commodity | 1983 1984 : — eo a United Other (principal) 

METALS 

Alkali and alkaline-earth metals 
value, thousands_ _ $18 $32 $28 United Kingdom $4. . 

Aluminum: 
Oxides and hydroxides __..—_—_~ 3,196 236 _- West Germany 200; United Kingdom 

Metal including alloys: | | | 
Unwrought__.—~_-__....--- 5,746 2,522 _- France 1,521; Belgium-Luxembourg 

393; Bahrain 343. 
Semimanufactures ______—_- 11,841 12,572 5 West Germany 5,135; France 2,652; 

Turkey 1,162. | 
Chromium: Oxides and hydroxides _ _ ~~ 21 4 _— All from West Germany. 
Cobalt: Oxides and hydroxides — — _ _ — ~~ 1 _- . 
Copper: Metal including alloys: . . 

Unwrought __..-___------~-- 57 43 _. Netherlands 30; Kuwait 7. 
Semimanufactures____.___--- 9,391 6,960 (7) United Kingdom 1,856; Belgium- 

Luxembourg 1,317; France 1,106. 
Iron and steel: Metal: . 
Scrap__-___.--_-~-------- 6,451 | 1,778 14 Spain 1,704. 
Pig iron, cast iron, related materials _ 4,521 5,801 (*) Bulgaria 3,497; West Germany 2,300. 
Ferroalloys: Ferromanganese _ — — — — T7716 332 _-  U.SS.R. 200; France 120. 
Steel, primary forms. ___——___~~_- 54,097 126,620 1 US.S.R. 26,123; Netherlands 19,055; 

Bulgaria 17,298. _ . 
Semimanufactures: 

Bars, rods, angles, shapes, sec- 
tions _-___________--- 123,267 395,972 17,922 Spain 28 222; U.S.S.R. 72,130; Roma- 

nia 57,210. - 
Universals, plates, sheets _ — ~~ — 74,525 91,786 21 Hungary 25,359; West Germany 

11,312; U.S.S.R. 10,083. 
Hoop and strip______.___-~- 28,639 22,285 212 Greece ce 8,562; Austria 5,666; Italy 

Rails and accessories _____ ___ 9,298 661 __ USSR. 413; Italy 126. 
Wire__________________ 19,594 9,533 131 Romania 3,451; USSR. 2,296. 
Tubes, pipes, fittings _.____ ~~ (°) 97,424 4,875 | West Germany 25,509; United King- 

dom 15,132; Romania 10,084. 
Castings and forgings, rough __— 6,540 11,498 46 Romania 5,004; italy 1,397; 

Czechoslovakia 994. _ 
Lead: 

Oxides _____________--_.-- 375 _— 
Metal including alloys: 

Unwrought___ ___-_____-_~- 2,680 1,204 _— Italy 1,200. 
Semimanufactures _________ 211 182 —_ France 175. 

Manganese: Oxides ___________ ~~ _- 10 _. All from Belgium-Luxembourg. 
Nickel: Metal including alloys: 

Unwrought ___________-_--- 15 38 _-— Canada 20; West Germany 14. 
Semimanufactures__________-~- 3 41 _- Hungary 40. 

See footnotes at end of table.
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Table 3.—Syria: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Sources, 1984 

Commodity 1983 1984 : 
United Other (principal) 

METALS —Continued 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 

_ Value, thousands. _ . $13 $5 _- All from West Germany. 
Tin: Metal including alloys: 

Unwrought __._-_-_------~- 68 13 _—  Belgium-Luxembourg 10; China 3. 
Semimanufactures____-_--~~~- 18 10 _- Denmark 9. 

Titanium: Oxides_ — ~_-__-—~--_-~~- 336 378 -. Turkey 316; United Kingdom 34. 
Tungsten: Metal including alloys, all 

forms —___~--_-------~~~~~_- -- 20 _- All from Hungary. 
_ Zine: 

Oxides _.___~_----~-----~~- 779 109 79 Netherlands 16. 
_ Metal including alloys: So 

Unwrought. . ______-__--~- 1,717 1,147 _. Bulgaria 976. 
Semimanufactures _________ 46 809 -_— Belgium-Luxembourg 500; Greece 

Other: 
Oxides and hydroxides _..___~_~ 417. 136 66 Lebanon 40; France 22. 
Base metals including alloys, all forms 

value, thousands_ _ $8 . $2 _— All from West Germany. 

* INDUSTRIAL MINERALS . . 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, : 

ete ____--__--~-_~------ 315 163 _— _ Lebanon 130; Italy 33. 
. Artificial: Corundum —_~__-_~_~- 410 -— . 

Grinding and polishing wheels and 
stones ______~-__-___--~~- 61 363 -- Italy 282; Czechoslovakia 30; Japan 

Asbestos, crude_..__.___.----_- 4,849 2,468 __ Poland 883; Sweden 390. 
Barite and witherite_____..~____— 3,918 3,087 120 Kuwait 1,597; Turkey 1,337. . 
Boron materials: Oxides and acids ____ 31 5 _. France 2; West Germany 2. 
Cement. _____.___-~..--~----- 49,206 18,292 _. Lebanon 10,552; Turkey 3,514. 

. Chalk. .__.....------------- 2,658 1,995 _- France 1,070; Belgium.Luxembourg 

Clays, crude _________--------- 7,571 14,195 55 West Germany 8,011; Bulgaria 1,885; 
United Kingdom 1,611. 

Diatomite and other infusorial earth _ _ _ 1 48 — United Kingdom 35; West Germany 

Feldepar, fluorspar, related materials __ 1,027 4,006 _— . Spain 2,092; West Germany 1,635. 
Fertilizer materials: Manufactured: 

Ammonia ____~_____.--__-~- 6 30 _- Netherlands 19; West Germany 11. 
Nitrogenous - ~ eee ee 145,516 2,257 — Netherlands 1,567; Bulgaria 503. 
Phosphatic __...-_--------- 13,271 531 _- Bulgaria 314; Belgium-Luxembourg 

Potassic _________.--_----- 11,673 19,765 _. West Germany 10,501; Italy 9,264. 
Unspecified and mixed ____._ ~~ 32 203 86 West Germany 52; France 20. 

Graphite, natural ____.____----- 420 1,688 -- Republic of South Africa 1,453; Italy 

Gypeum and plaster ______----~--- 12 3 -— Mainly from Italy. 
Lime __________ 962 695 _- Turkey 400; Lebanon 139; Nether- 

Magn ds pecified 10 15 Allo Ne herlands esium compounds, unspeci --- _- m Netherlands. 
Mica: Worked including agglomerated 

splittings ____..____-------- . 1 7 -- Mainly from France. . 
igments, mineral: Iron oxides and 

droxides, processed____————--- 508 199 _— Spain 120; West Germany 54. 
Precious and semiprecious stones other 

than diamond: Natural . 
value, thousands. — $20 _- 

Salt and brine... _____._------- 11 201 _. Netherlands 115; Belgium-Luxem- 
bourg 60. 

Sodium compounds, n.e.s.: 
Carbonate, manufactured_ _ — — ~~ — — 17,087 18,508 8 Turkey 17,57 1; Bulgaria 820. 
Sulfate, manufactured —.——_---_- 10,954 10,581 9 West Germany 4,088; Italy 3,202; 

Netherlands 1,325. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked __--_-_ 112 4,530 15 Turkey 3,028; Italy 784. 
Worked ____.____------- 691 2,414 _. Italy 2,114. 

Dolomite, chiefly refractory-grade __ _- 150 — All from U.S.S.R. 
Gravel and crushed rock ___ ~~ 11,973 4,834 1 italy 3,494; Turkey 1,304. 
Quartz and quartzite_________~- 483 197 — Turkey 76; Romania 72; Lebanon 32. 
Sand other than metal-bearing —__- 100 90 _. __ Italy 70; Romania 14. 

See footnotes at end of table.
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Table 3.—Syria: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) , ee 

| . - Sources, 1984 Dot 
i 1983 1984 “Wnt 

| Commodity | ° Buited Other (principal) _ 

INDUSTRIAL MINERALS —Continued | | | Oo | 

| Sulfur: . : SO 
Elemental: ; 

Crude including native and by- 
product. __________-___ 46,427 17,447 -- Saudi Arabia 16,497. . 

Colloidal, precipitated, sublimed _ 220 1,357 _- Greece 1,254; France 78. 
| Sulfuric acid. -__-._-______--_ _ 386. 7 ~— Mainly from France. 

Talc, steatite, soapstone, pyrophyllite __ 3,130 442 _- China 415. 
Other: Crude ___________----__ 829 521 -— West Germany 237; Spain 146. 

MINERAL FUELS AND RELATED os ; 
MATERIALS _ . 

Asphalt and bitumen, natural _______ 30 a - 
Carbon black ______-------_-~-- 3,605 1,212 _-- West Germany 959; Netherlands 193. | 

: Briquets of anthracite and | a ; 
bituminous coa] __________~_~- 522 250 -—  Allfrom Belgium-Luxembourg. - 

Lignite including briquets __——___ _- 50 _. All from United Kingdom. 
Coke and semicoke___________-_~ 4,929 3,683 -— Italy 3,474. 
Feat including briquets and litter _____ _— 34 -—  Allfrom United Kingdom. . me 

roieum: 

. Crude_ thousand 42-gallon barrels_ — 43,750 44,807 _- Iran 34,136; Libya 9,583. 
Refinery products: a 

Liquefied petroleum gas . a 
do _ _— 345 1,310 _— Greece 527; Italy 435; Libya 184. 

Gasoline, motor ___—_—-—do__ ~~ 213 35 _— Italy 34. 
Mineral jelly and wax _—do_._ __ 4 4 _— West Germany 2; Japan 1. 
Kerosene and jet fuel_ — _do____ 994 657 _~— Italy 244; Czechoslovakia 162. - 
Distillate fuel oi] ____—do____ 376 —— 

| Lubricants _________do____ 823 260 21 _—Italy 190; United Kingdom 30. 
- Residual fuel oil_ ____— —do_—_~— 1,324 1,107 __ Romania 893; U.S.S.R.147. 

Bituminous mixtures_ __—do__ _ — 14 2 (7) Mainly from Romania. | 

‘Table prepared by Virginia A. Woodson. a 
*Less than 1/2 unit. . 
3Unreported quantity valued at $84,611,000. | | 

PEOPLE’S DEMOCRATIC REPUBLIC OF YEMEN’® oe 

| The Government in Aden continued its was established of about 3.8 billion barrels 
efforts at post-Civil War reconstruction by of low-sulfur oil rated at 36° to 41° API. The 
revising its 1986-90 development plan to estimated recoverable proportion was not 
include a capital spending budget of $1.7 revealed. Production capacity was estimat- 
billion, mostly for repairs to factories and ed at about 25,000 bbl/d, which was suffi- 

infrastructure. The beginning of an indige- cient for local needs, but actual output was 
nous oil industry brought the promise of lower, with 5,000 to 10,000 bbl/d being 

increased prosperity. The Government’s as- trucked to the Aden refinery. Oil for export 
sociation with the Soviet Union remained would eventually be transported to Bir Ali 
strong, and the Soviets were deeply involv- on the Arabian Sea through a pipeline to be 
ed in the development of the oil industry. built by the Soviet Union for about $473 

The Soviet Union agreed in late 1986 to million. A gas separation and desulfuring 
finance oil exploration until 1990 with a units at Shabwa were also envisaged. 
$190 million loan, and to conduct geological Elf Aquitaine Petroleum was awarded a 
and geophysical exploration at Shabwa, 300 6-year production sharing concession cov- 
kilometers northeast of Aden, which includ- ering a 19,374-square-kilometer onshore- 

ed 164,000 feet of hole by 1989. By the offshore tract in the Aden-Abayan area in 
beginning of 1987, eight rigs were operating the southwestern region of south Yemen. 
on the 13,500-square-mile Shabwa block ad- Exploration would include geological 

joining Yemen Hunt Oil Co.’s Marib-Jawf studies, aerial magnetic and seismic sur- 
exploration permit in north Yemen. In _veys, and drilling. 
early 1987, the Government announced that The Braspetro Group, consisting of Petro- 

three wells struck oil. By yearend, a reserve bras International S.A., Hispdnica de
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Petréleos S.A., and British Petroleum Corp., a 1-year, renewable agreement to process 
drilled four dry holes and intended to relin- 20,000 bbl/d of oil for the Kuwait Petroleum 
quish its 33,600-square-kilometer concession Corp. in the Aden refinery. Previously, the 
in the Hurrin-Ghayda block in the eastern volume of Kuwaiti oil processed was 10,000 
part of the country. The Independent Petro- bbl/d. The Government also discussed with 
leum Group, a privately owned Kuwaiti Qatar the possibility of processing 10,000 to 
organization, was looking for partners to 20,000 bbl/d of Qatari oil. The 170,000-bbl/d 
continue seismic surveys and drilling in its Aden refinery also processes 12,000 bbl/d of 
concession at Balhaf, east of Aden. Soviet Union oil. | 

In January 1987, the Government signed | 

: | | YEMEN ARAB REPUBLIC | 

The Yemen Arab Republic (YAR) joined aco Inc., Mitsui Oil Co., and Nippon Oil Co. 
the ranks of oil exporters when its 225,000- Yemen Hunt Oil drilled 131 wells, of 
bbl/d export pipeline from Alif Oilfield to which all but 20 showed hydrocarbons. The 
the Red Sea was inaugurated in December country’s oil reserves were officially put at 

_ 1987. This meant increased economic inde- 500 million barrels, but they may be as 
pendence for the YAR, which had been muchas 1 billion barrels with newer discov- 

_ depending on aid from oil-producing neigh-  eries. Gas reserves discovered in the Alif 
bors and remittances from Yemenis work- Field totaled more than 4 Tcf. The pipeline 

| ing in those countries, both of which am- can be expanded to handle 400,000 bbl/d, 
ounted to about 40% of the GDP. However, and the Government commissioned studies | 
the prospect of becoming an oil exporter to determine the feasibility of an oil refin- | 
increased popular expectations of prosperi- ery with a capacity of 50,000 bbl/d and the : 
ty and, therefore, adversely affected eco- feasibility of using the gas for factories and 
nomic policy. Tight fiscal strategies of 1986 power generating stations. An LPG bottling 
were abandoned, import controls were re- plant was also being considered for con- 
laxed (resulting in a larger than expected struction. . _ 
current account deficit), and foreign bor- _ The YAR’s Ministry of Oil and Mineral 
rowing and spending rose substantially. The Resources announced that it required a 
overall fiscal deficit was estimated at 22% review of existing mineral survey work, a 
of the GDP. Although the Government’s new detailed general survey of mineral 
new draft budget forecast oil revenues of resources, and a minerals development 
$600 to $700 million on the basis of an Plan. Commodities that may be available in 
output of 200,000 bbl/d and a price of $15 commercial quantities were copper, gold, 
per barrel, the Government anticipated Sypsum, lead, marble, silver, uranium, and 
that this new income would merely offset inc. In addition, U.S. companies would be the recent decline in remittances and for- allowed exclusive rights to develop mineral 
eign aid. resources. The USSR. agreed to assist in 

Oil production at yearend was 150,000 Producing a geological map of the YAR. The 
bbl/d and was scheduled to rise to 175,000 Government also contacted several USS. 
bbl/d when the Azal Oilfield was brought ™ineral and mining companies in connec- 
on-stream in early 1988. Production was ion with this announced plan. 
expected to rise to 200,000 bbl/d when the | 4 contract was to be awarded to one of 
recently damaged offshore tanker storage three Japanese-led consortia for a feasibili- 
facility, having a capacity of 3 million ‘ty study for the Yemen Fertilizer Co. The 

barrels, was operational. Several additional Proposed new plant would be based on local 
small fields were discovered, including Lam, 24tural gas from the Marib basin. The 
Meem, and Noon. A national marketing Product, probably urea, would be used local- 
agency was formed, but initial sales were to !y and possibly exported. 
be handled by Exxon Corp. The Govern- ~~... 
ment was to ‘market 70,000 bbl/d of the ‘Senior foreign minerals speciale, Division of Inerar 
initial export volume, with the remainder _ tional Minerals. 
going to Hunt Oil Co., Exxon Corp., and epropared id wees ts Kimbell. 
Yukong Ltd. of the Republic of Korea. Mobil 5Prepared by Michael D. Fenton. 
Oil Corp., Azienda Generali Italiana Petroli _, {U.S Embassy (Lebanon). State Dep. Airgram, 86 State 
S.p.A. (AGIP) of Italy, and Yukong agreed sprepared by Michael D. Fenton. 
to take 1.3 million els each during 3- y Michael D. Fenton. 
month periods for the Government’s share. roperared PY Michael D. Fenton. 
Other sales contracts were signed with Tex- 11Prepared by Michael D. Fenton.





Th ine: stry O [he Mineral Industry of 

Oth 3 outh America _ 1er Areas of South America 

By Harold R. Newman, Ivette E. Torres, and Pablo Velasco | 

| CONTENTS | 

| | | _ Page Page | 

7 Ecuador_._________-___-__ 1185 Paraguay_____-=---------- 1146 

_ French Guiana _________---- 1143 Suriname__—__—-~----------' 1148 

| Guyana______.-____-_----~ .1145 Uruguay ~__---~----------- 1149 

| | oo ECUADOR’ | | 

The performance of Ecuador’s mineral foreign and domestic capital have been in- 

industry continued to be affected not only vested in small-scale mining activities and 

| by depressed oil prices in recent years but exploration for precious metals throughout 

also by natural disasters. In March 1987, the country. These activities have been 

Ecuador canceled foreign debt payments for stimulated by both the country’s mineral | 

the rest of the year and appealed for inter- potential and by the new and favorable 

national aid because of a series of earth- mining law implemented in August 1985. | 

quakes that destroyed villages and crippled Preliminary Government statistics indi- 

the nation’s oil industry. The earthquake cate that Ecuador’s real gross domestic 

destroyed a key section of the country’s product (GDP) declined 3% to $9.4 billion? 

main oil pipeline and forced a halt to in 1987 dollars, reversing the 2.9% growth 

production and shipment of Ecuador’s most rate registered in 1986. This reversal was 

important export product. Ecuador pro- attributed entirely to the 35% decline in the 

duces 240,000 barrels of oil per day and output of the petroleum sector. The consum- 

exports 144,000 barrels daily. Oil accounts er price index increased 33% during 1987. 

for 60% of the nation’s hard currency earn- compared with a 27% increase the previous 

ings. year. Ecuador’s balance of payments contin-— 

The Government of Ecuador asked the ued to deteriorate in 1987 owing to the : 

Organization of Petroleum Exporting Coun- dramatic decline in oil exports. Oil exports 

tries and other oil-producing countries to in 1987 were valued at $779 million, a 

2 assume Ecuador’s oil sales commitments. reduction of $204 million from the low 1986 

Ecuador agreed to pay the countriesbackin level. Crude oil production in 1987 totaled 

an equivalent amount of oil when it was 63.7 million barrels, a 39% decline. The 

able to resume exports. decline in oil production and exports was 

Over the past 2 years there has been due to the earthquake destruction of more 

increased interest in Ecuador’s mining in- than 30 kilometers of the Trans-Ecuadorean 

dustry, which continued to be a marginal oil pipeline, forcing significantly reduced oil 

contributor to the national economy. Both production for more than 5 months. After 

1135
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completion of repairs to the pipeline, pro- third round of contracts that were open 
‘duction was reestablished to about 320,000 only to state-owned: firms, and it was signed 
barrels perday. in May 1987. Block 14 is in the eastern 
The dominant petroleum producer, with jungle, just east of Texaco’s important Auca 

more than 80% of the total output, contin- oilfield and wedged between the Oxy Block 
ued to be La Corporacién Estatél Petrolera to the north and the'Conoco Block to ‘the 
Ecuatoriana (CEPE), the state oil corpora- south, 68° «-© .§-°... os tte 
tion. It was followed by CEPE-Texaco, an _The official institution created by the ne 
operation jointly owned by CEPE (62.5%) mining legislation, Instituto Eouatotiane de 
and Texaco Inc. (37.5%) and CEPE-City Mineria (INEMIN), is in charge of regulat- 
Investing Co. In 1987, the Government ing mining activities throughout the coun- cleared the way for major international oil try. INEMIN has initiated explorato er d 
companies to begin exploring large areas of development programs as p are. ofat ahi an al 
the country. These activities were carried mining plan. These prog ong ¢ neath, me cut ofthe, inthe carter jungle region, mining pan. Thee programe are most i and in the central western plains. The tanta] peg es 
following foreign companies conducted ex- Pivot At the mane recious metals. is : a a . . | . Att e time, attention was 
ploration 0 rater: Decidentar Petro- given to development of deposits of industri- eum Corp., British Petroleum'C.A., Esso- cjes,nnnle 2) 
Hispanoil, Texaco-Pecten, Belco Petroleum al miner ale. | ‘ect ‘for precious metal: 

| Corp., Conoco Petroleum Corp., Tenneco Oil oe qe ate ee aan Precious metals, 
re Dec dreett ne : mainly silver, was being carried out by Exploration and Production Co., Petréleo 4 Resources Inc.. a Canadian con Brasileiro S.A. (PETROBRAS), Société Na- 1 bene) dn Varo ea compa: 

tionale Elf Aquitaine of France, and Petro- 2Y P88ed in Vancouver, British Columbia, 
Canada International Assistance Corp. Ini- {2n80®, at the San Bartolomé Mine in 

| tial exploration included seismic surveys ay trovince, 80 kilometers southeast of 
and exploratory drilling. The fifth round of Cuenca, the third largest city in Ecuador. 
bidding for petroleum exploration contracts This mine presently has 90,000 tons of 
was concluded in November. Bids were Proven and probable ore reserves grading 
received for three of the six blocks offered.  /12 grams of silver per ton, 0.7% lead, and 

~ By yearend, there were 34 foreign compa- “ie zinc. Further exploration work by the = 
nies committed to invest $400 million in C°™Pany has delineated additional ore re- 
exploration of 3.5 million hectares On May with si m the rena f 585,000 tons or ore 
25, the Government of Ecuador:and a con- W!! Simular grades. 1 he company was plan- 
sortium led by Tenneco signed a risk ng to initiate a pilot production plant by 
exploration-exploitation. contract under ™id-1988, together with the installation of a 
which the consortium will search for oil in 100-ton-per-day processing plant. Armeno 
Ecuador’s southern Amazon jungle. The Resources also acquired three other proper- 
contract calls for the consortium to drill] ties in the same mining district—E] Erivan, 
four wells over the next 4 years in Block 12, Peggy I, and Peggy II deposits. The three 
a 200,000-hectare area due south of the Concessions, comprising 3,900 hectares, are 
CEPE-Texaco area. Oo, close to the city of Cuenca, with easy access 

 Belco, a subsidiary of Enron Exploration by road and with electric power facilities 
Co. of Houston, Texas, is the sole contractor Close by. — , ee 
for exploration of Blocks 1 and 2 on the _ A joint gold dredging venture at Los 

| Pacific coast near Guayaquil. Block 2 is Lilenes concession near Machala, 140 kilo- 
entirely offshore, while Block 1 includes a meters from Guayaquil, was initiated by 

small onshore section just north of small Osborne and Chapel Gold Fields Ltd. of 
but still productive oilfields in the Santa Canada and Los Lilenes S.A., a company 
Elena Peninsula. Under Belco’s contract, with Panamanian and Ecuadorean inter- 
which was to expire in July 1989, the ests. The deposits to be exploited, Ecuaba A 
company had completed 6,000 kilometers of and B and Los Lilenes I and II, cover 28,500 
seismic exploration offshore and drilled two hectares. The Los Lilenes gold dredging 
dry holes, after an initial investment of project was the object of an agreement with 
about $18 million. Belco operated two drill- the International Finance Corp. (FO), 
ing platforms constructed in Guayaquil, which will participate in the development 
which were completed in 1987. Elf Aqui- by supplying up to $17.4 million. The proj- 
taine was the operating partner for explora- ect would be the largest gold mining oper- 
tion in Block 14 with PETROBRAS and ation undertaken to date by Osborne and 
Yacimientos Petroliferos Fiscales (YPF) of Chapel Gold Fields Ltd. The mineral conces- 
Argentina. The contract was won in the sion was estimated to have potential re-
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serves of 2.8 million troy ounces of gold. gold-platinum placer prospect in Ecuador. 

Total capital cost was estimated at $55 The property was purchased for 100,000 | 

million, with development of the known shares and a commitment to spend $100,000 

placer gold deposits taking place over 3 in 1988. The previous owner retained a 5% 

years. Under the agreement with IFC, a net profit interest. Elsewhere in. Ecuador, 

new Ecuadorean company will be formed in the Buenavista and. Pindilig concessions, 

which Osborne & Chapel and its partnersin both in south-central Ecuador, granted by 

Ecuador would each have 40% interest and INEMIN to Pacific Rim Platinum S.A., the | 

IFC 20%. _-- oe | Ecuadorean subsidiary of Overseas Plati- 

_. Avino Mines & Resources Ltd. of Canada num. A jointly owned Government-and- 

acquired an option to purchase a 70% inter- cooperative gold mining company, Cia. Min- 

est in the Guaysimi gold concession in era Nambija,; was reviewing offers from 

southern Ecuador. It subsequently sold 20% nine companies to operate a plant that 

of the interest to defray exploration costs. would raise the output to 10 kilograms. of 

The Guaysimi concession, 24 acres insize,is gold per day from 2 kilograms of gold per 

located 8 miles east of Nambija, Ecuador’s day over the next year. The bulk of the gold | 

most important gold region. Preliminary extracted from the mine so far was done 

rock and trench sampling on the Guaysimi manually, and. the proposed new plant 

gold deposit indicates the presence of up to | would automate the process to increase gold : 

4 grams of gold per ton. Avino Mines was production. == - | 

attracted by incentives offered by INEMIN The total amount of Ecuador’s gold pro- 

to mining investors, such as the elimination duction was not precisely known due to lack 

of taxes and duties on imported equipment of statistics from Government sources; how- 

and machinery, low taxes, and low surface ever, it was estimated that the total produc- 

fees. Exploration of the Guaysimi property tion of gold in 1987 was in the range of 

beganearlyin1987. § “290,000 to 325,000 ounces. Most of the gold | 
- Condor Minerals and Energy Ltd. of Aus- produced in Ecuador came from small min- 

tralia secured an option to acquire up to ing cooperatives. The major center for these 

50% of an alluvial gold resource in the activities was the Nambija region, where : 

Guayaquil region. The'4,400-hectare conces- gold was discovered in the early 1980’s in 

sion contains potential reserves of 900,000 what is considered to be a skarn deposit. 

cubic meters of alluvial material grading These activities, in which hundreds of holes : 

0.52 grams of gold per cubic meter. The have been dug into the mountainside, were 

company said there was the potential for of economic value to the miners only when 

much larger gold reserves. Condor planned the material excavated graded more than 

to construct a facility to produce an estimat- 100 grams of gold per ton. Gold was mainly 

ed 10,000 ounces of gold per year to provide recovered by amalgamation. Mining under 

an early cash flow. Expansion would in- similar conditions, either with permits 

crease output to 40,000 ounces of gold per issued by INEMIN or as clandestine oper- 

year, : ations, also increased in the Portovelo- 

Great Eastern Mines Ltd. of Australia _Zaruma mining district and in the newly 

acquired an interest in a number of gold active Ponce Enriquez locality. Rudimenta- 

concessions in Ecuador’ through a 50%- ry mining and processing methods were 

owned joint-venture exploration company. employed, and although both amalgamation 

The major properties include the Leén- and cyanidation methods of gold recovery 

Balau alluvial gold deposits, in which Great have been introduced, it was estimated that 

Eastern holds a 35% stake. The partners 80% of the gold was not recovered. 

will invest $1 million in further exploration The Ecuadorean mining sector at yearend 

of the property, which covers more than was troubled by invasions of concessions 

14,000 hectares. Initial activity included the and disputed claims, but the most recent 

installation of a 15-cubic-meter-per-hour pi- invasion, according to Government officials, 

lot plant.that was already under way atthe was a particularly clear-cut case. The Nor- 

Leén concession. The company plans to wegian company CUMBINAMESA had a 

install two 100-cubic-meter-per-day process- prospecting claim at a site called Augusta 

ing plants to work the shallower gravels of in the Zamora-Chinchipe district. The com- 

the Le6én area. These could produce an pany made a find, whereupon four employ- 

estimated 10,000 ounces of alluvial gold per ees decided to go into business for them- 

year. a selves with the help of a Zamora lawyer. 

Overseas Platinum Ltd. and Wright Engi- They recruited about 150 men, ran off the 

neers of Canada acquired the Las Playas 30 CUMBINAMESA employees and then
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set up a mining camp to work the claim. © it was not prepared to take any politically 
. Despite of repeated requests by the compa- sensitive action during the remaining 

ny and the Chamber of Mining, no action by months of the Administration. The consid- 
yearend had been taken by Government. erable international mining investments | 
authorities to dislodge the claim jumpers. could be jeopardized if enforcement of the 
The Provincial Governor did not respond to. mining laws were a problem. This would | 
the company’s request for police assistance. also have a negative impact upon Ecuador's 

. INEMIN, which had regulatory authority efforts to attract foreign investments in this | 
but no enforcement powers, indicated that sector of the economy. | : 

| Table 1.—Other Areas of South America: Production of mineral commodities! — | 

_ Country and commodity . 1983 - 1984 . 1985. 1986” 1987° 

| ECUADOR? __ ) | 
Cadmium, mine output, Cd content® _ kilograms__ 350 300 . 300 - 300 300 
Cement, hydraulic____ thousand metric tons__ 1,420 T1874 1,742 38,866 51,601 

| Common clay___.____. metric tons.__ - 60,000 | 92,750 233,749 26,472 329,200 
Kaolin __-_____._____.._____do____ 1,000 ~ 72,484 2,981 2,000 2,000 

Copper, mine output, Cu content ___.__do.___ F193 180 100 100 100 
Feldspar.____...__._______---do____. oe 2,084 . 8,889 2,298 51,558 
Gas, natural: _ ; . 

~~ Gross______...— million cubic feet__ 17,008 — 18,111 21,495 22,000 NA 
Marketable ___.___..._____._do.__- 2,568 4,769 4,583 2,600 ' NA 

Gold, mine output, Au content ___ troy ounces__ ™67,900 280,000 300,000 317,327 $305,432 
Gypsum (for cement) _________ metric tons__ F300,000 218,941 316,468 290,680 5255,289 
Iron and steel: a 

. Steel, crude___.._.__._______do____ 22,768 18,143 17,874 17,084 325,200 
Semimanufactures ___.________do____ 150,755 138,611 183,182 181,850 $172,400 

Lead concentrate, Pb content ________do____ 225 200 200 200 200 

; Natural gas liquids: . 
Natural gasoline me 

- - thousand 42-gallon barrels__ 108 178 229 NA NA 
Liquefied petroleum gas ______..__do____ 643 1,077 591 NA NA NA CNA 

. - * Total .~-_-.-_-___.______ -_do____ 751 1,255 820 NA . NA 
~ Petroleum: - Crude _______-____--_-_-__do___- 86,341 94,915 102,415 105,000 63,700 

Refinery products: 7 
. Gasoline ..-____________do.__- 6,109 7,850 7,630 NA NA 

Jet fuel___ 2 - 5 ~~ dol 907 1,045 1,124 | NA NA 
- Kerogene________________do____ 2,059 2,219 2,127 NA NA 

Distillate fuel oil .._.____.___do____ 5,792 10,077 13,646 NA | NA 
Residual fuel oil ________.__do____ 11,067 9,295. 4,111 NA NA 
Lubricants_ $$ _§________.do____ 228 283 291 NA NA 
Liquefied petroleum gas_____— —do____ 382 580 703 ' NA NA 
Unspecified ______________do____ 430 575 718 NA NA 
Refinery fuel and losses _ __ _ _ ___do____ . 548 514 1,089 NA NA 

Total _._-____________do____ 27,522 32,498 31,439 NA NA 
Silica... ...__.__._.______ metric tons__ 7,000 21,437 22,441 36,649 - $14,675 
Silver, mine output, Ag content ___ troy ounces_ _ $3,138 2,400 2,000 2,000 2,000 
Stone, sand and gravel: 

Limestone (for cement manufacture) 
thousand metric tons_ — 1,500 *3,135 3,762 6,500 32.773 

' Marble... __§__________-~_ metric tons__ 6,200 6,679 11,435 15,195 15,210 EI 89610 —=————x{z{z&_~<—~eEx—EoE 
Sulfur:® 

Native __-_-_-___.____________do____ 5,000 5,000 4,000 4,000 4,500 
Byproduct: 

From petroleum ___________do____ 5,000 5,000 5,000 5,000 5,000 
From natural gas___________do____ 5,000 5,000 5,000 5,000 5,000 —$— 

Total _-_-_-___________do____ 15,000 15,000 14,000 14,000 14,500 
Zinc, mine output, Zn content________do____ 15 100 100 *100 100 

FRENCH GUIANA 

Gold, mine output, Au content®___ troy ounces_ _ 8,038 10,127 8,005 10,481 11,000 
Stone, sand and gravel®________ metric tons__ 400,000 400,000 400,000 400,000 400,000 

GUYANA? 

A rite, dry equivalent h uxite, equivalent, gross weight 
thousand metric tons__ 1,087 1,333 1,675 1,466 32.200 

SPURS 
LL ts SSS Cent 

See footnotes at end of table.
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| , Table 1.—Other Areas of South America: Production of mineral commodities! 
a ae —Continued | oy oe 

Country and commodity ; - 1983 1984 1985 ~ 19867 ~—-—-:1987° 

GUYANA? —Continued — . . _— | 

Diamond:® . . a 
Gem ___________~-~- thousand carats__ 5 6 4 3 2 
Industrial stones. _____-—__...—do___~- 5 _ 8 7 6 5 

Total _._..._.__--_--------do___~_ — 310 14 11 $9 7 
Gold, mine output, Au content __ troy ounces__ 4,607 11,181 10,323 14,035 321,425 

PARAGUAY 

Cement, hydraulic__. thousand metric tons_ _ 153 _ 109 46 179 © 3261 
ays: _ 
Kaolin________________ metric tons. 45,000 50,000  . —- 60,000 60,000 | $72,000 
Other ______._— thousand metric tons____ 1,600 1,700 1,750 - 1,650 - $1,898 

Gypsum ____-.---~------~- metric. tons_- 4,000 6,000 2,500 2,800 33,100 
Iron and steel: 

} ‘ 

Pig iron ___._-_-~_+-----~~-do___- -_- . -— on -- - 31,000 
- Steel, crude __ - ___-_____---~-do___- __ . _- _- ae 9,700 

Lime _____-.---.-------~---~-do___- 73,891 _ 85,000 80,270 88,290 . 3%92,500 

Petroleum refinery products: —_ 

Gasoline__.__ thousand 42-gallon barrels__ — 434 327 506 . 382 NA 
Jet fuel _...._-.____-____~_~~~-do___- 88 18 115 162° NA 
Kerosene ____-_______.---~-do____ 291 88 58 21 NA 
Distillate fuel oil. ___..__.___---do___- 705 512 623 640 NA 
Residual fuel oil _.___..__-__--~-do___~ 202 ~ 149 228 254 NA 
Liquefied petroleum gas _________do___~- 81 35 47 . 40 . NA 

Refinery fuel and losses____.____-do___- 339 167 229 . 22, ~2=.~— SONA 

_ Total _.._2---_--.--_~~-do___- _ 2,050  —-:1,296 1,801 1,521 ' NA 
- Pigments, mineral: Natural, ocher _ metric tons_- 180 250 260 250 8985 

Sand including glasssand oe, : 
5 . thousand metric tons. _ 1,602 1,654 1,741 1,659 31,898 
tone: " a 

Dimension ________._..__..-do___. 71 «62 65 65 360 
Crushed and broken: oS . . 

_- Limestone (for cement and lime)___do_ _ — - 350 175 180 387 $507 
Other______.--__.-__---do___~_ 1,500 1,730 1,850 1,720 31,990 

Marble. ________-__.—-—~- metric tons__ 250 300 400 450 5600 
Talc, soapstone, pyrophyllite _______-do___- 120 150 120 130 3180 

. SURINAME . . . 

Aluminum: — - 
Bauxite, gross weight 

_ thousand metric tons__ 3,400 3,454 3,000 3,847 1,200 
Alumina. _______-_..--~--~-do__~- 1,129 1,208 1,000 1,471 5370 
Metal, primary* __________----do___- 34 23 29 a) 9 

Cement, hydraulic. ___._____-_----do___- 74 50 50 50 50 
Clays: Common... _ __.—__—-—-~ ~ metric tons__ 100,000 100,000 100,000 110,000 110,000 
Gold, mine output, Au content _—-—troy ounces_-_ 482 322 500 600 700 

Sand and gravel:® 
| 

. Sand, common ___— thousand metric tons_-_ 150 150 NA 160 ~ 160 

Gravel _._____._.--------~--do___- 20 20 NA 25 25 
Stone, crushed and broken — _ _ — _ _-__-do___- 50 46 NA 50 50 

URUGUAY 

Aluminum, secondary ___——— ~~ metric tons__ 24 31 20 51 356 
Barite _.._.__________.--_---~-do____ 3 10 15 15 15 

Cement, hydraulic__.. thousand metric tons_ 401 334 314 340 3401 

Clays, unspecified _______-~-._ metric tons__ 152,155 70,936 150,000 ©150,000 150,000 

Coke, gashouse® ______.-_-_---~-do_._- 10,000 10,000 8,000 8,000 8,000 
Corundum® _____.______.-__----do___- 50 50 40 40 40 
Feldspar______.--------------do___- 1,129 1,950 1,000 ©1,000 1,000 
Gem stones, semiprecious: | 

Agate ______-_---~-----~---do___- 53 108 90 €90 90 
Amethyst ___.___.----------do__~- 24 21 20 *20 20 

Gypsum _____--_-------------do___- 151,832 74,091 £100,000 £100,000 100,000 
Iron and steel: . 

Ferroalloys: Electric-furnace ferrosilicon crust 
do__—- 250 162 250 ©250 250 

Steel, crude____._____.-------do___- 45,674 40,763 88,964 30,987 30,200 
Semimanufactures _______.--~-do___-_ 33,602 35,789 31,773 34,348 43,500 

Lime __________.-_-~ thousand metric tons__ 10 8 9 10 313 

Petroleum refinery products: 
Gasoline___—_ thousand 42-gallon barrels_ _ 1,570 1,643 1,649 1,660 NA 
Jet fuel _._.________---__--~~do___~ 191 152 184 182 NA 

Kerosene ________-_.~------~-do__-_- 642 572 452 415 NA 

Distillate fuel oil ._________---do___- 3,181 3,348 2,992 2,324 NA 

See footnotes at end of table.
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Table 1.—Other Areas of South America: Production of mineral commodities’ 
| —Continued — : 

Country and commodity — oe 1988 -=——s«41984 = 1985 1986 = =—«:1987° 

URUGUAY —Continued , 

Petroleum refinery products —Continued.  . Ls . , 

Residual fuel oil 
| thousand 42-gallon barrels. _ 2,975 2,725 2,301 2,484 NA 

Lubricants __..-.---------~-do____ 41 46 | __ __ NA 
Liquefied petroleum gas ____.—_..do____ 415 482. 498 459 NA 
Unspecified _ . .._____~.----_-do____ 206 251 | 189 225 _ NA 
Refinery fuel and losses__________do____ -288 ~151 -386 . 22 . NA 

Total ____---_-__-__--_--_-do____ 8,933 - 9,068 7,879 _ 4,721  . NA 
Sand and gravel: a 

Sand, common __—— thousand metric tons__ 1,598 1,391. 1,500 ©1500 . . . 1,500 
Gravel ________------~+~-~-_do____ 489 287 500 €500 -  §00 

Stone: — . 
Dimension __——-_____--_~- ~-_do____~ 9 10 8 . eg - 10 
Crushed and broken: os 

Alum schist _________— metric tons__ 3,234 9,977 8,000 €g000 . --8,000 
Dolomite__... thousand metric tons_— 3 4 3 — OQ 3 

- Limestone _...-_____._.-do____ 157 666 700 —  - &700 : 700 
Marble _______-____.._~-do____ 4 4 4 &4 5 
Marl __________-_~~ metric tons. _ 7,269 4,257 7,000 — ©7000 ~ . 7,000 

| Quartz _.______________-do-___ 481 150 300 £309 ~ "300 
Other including ballast , _ oo 

. thousand metric tons__— 1,908 1,969 1,900 ~ ©1900 2,000 
Sulfur, elemental, byproduct® _ _ _ _ metric tons_ — 2,000 2,000. 2,000 2,000 © 2,000 
Talc, soapstone, pyrophyllite _._._____do___~- 685 _— 1,658 1,500 1,500 1,500 
Tuff: Tufa_..._..-.-----~---~--do___~ 2,444 4,347 3,500 €3,500 3,500 

*Estimated. Preliminary. “Revised. NA Not available. oo | : 
Includes data available through mid-June 1988. | 
In addition to the commodities listed, a variety of crude construction materials (common clays, sand and gravel, and 

stone) undoubtedly are also produced, but output is not reported, and available information inadequate to make reliable 
estimates of output levels. oe . 

| *Reported figure. | . 7 | 
“Data represent exports. _ | 

| Table 2.—Ecuador: Exports and reexports of mineral commodities? | 

. Destinations, 1984 . 

. Commodit . 1983 1984. “TWInueq UU 
So y United Other (principal) 

Abrasives, ne.s.:. Natural: Corundum, : 

emery, pumice, ete _____-_-__~-— 561 -- 
Aluminum: Metal including alloys, semi- 

manufactures _____-_____--~- 257 60 _- Chile 32; Colombia 17; Peru 11. 
Iron and steel: Metal: Semimanufactures: 
Bars, rods, angles, shapes, sections — — — 72 __ 

Petroleum: 
Crude_ thousand 42-gallon barrels_ — 58,363 64,209 37,442 Panama 6,693; Chile 395. 
Refinery products: a cS 

Kerosene and jet fuel_ __do_ — ~~ -- 234 NA NA. 
Distillate fuel oi] __———do___ - _- 61 NA NA. 
Residual fuel oil _ _ _ _ . _do_ ___ 3,702 6,468 NA NA. ~ 

Precious and semiprecious stones other 
than diamond: Natural 

value, thousands_ _ _- $5 $5 
Salt and brine_______-_~----~--- 2,000 _- 
Sodium compounds, n.e.s.: Sulfate, manu- . 
factured___________--_-__-_-— _- 4,363 — Colombia 3,083; Venezuela 868; Peru 

Zinc: Metal including alloys, scrap —_ ~~ -- 10 — All to Costa Rica. 
Other metals: 
Ores and concentrates_— ~~ ~~ 20 —_ 
Ashes and residues_ ______~~~~~ 212 79 _.  AlltoJapan. 

NA Not available. 
1Table prepared by H. D. Willis.
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Table 3.—Ecuador: Imports of mineral commodities' = = — | 
(Metric tons unless otherwise specified) 

enn enna ere eee reer re eer De Sn SG A aS 

. . . Sources, 1984 «si. 

Commodity 1983 1984 : — . 
Ghited Other (principal) 

a a 

Aluminum: — ° 
Ore and concentrate . ms 
— value, thousands_ _ $2 $460 $156 Netherlands Antilles $304, ~ 

Oxides and hydroxides -____ ~~~ 3,897 4,248 1,978 Guyana 2,000; West Germany 246. 
Metal including alloys: a cM 

Unwrought..._...----.--- 3,334 4,406 321 Brazil 3,210; Canada 288. 
Semimanufactures _ ~~. _____ 2,898 3,289 518 Brazil 809; Venezuela 500. 

Chromium: , . re 
Ore and concentrate _ _--_-.___- -- 20 20 : Se 
Oxides and hydroxides _——--___~ 21 49 23  ##$West Germany 17; Italy 7. 

Cobalt: Oxides and hydroxides. —_____ 1 1 1 Se 

and concentrate — ._....___ _— 6 6 os 
Metal including alloys: 

Unwrought.. ___--.-...--- 226 10 1 Brazil5;Canada4. 
Semimanufactures __.______ 2,539 4,252 -199 Chile 1,731; Peru 1,495; Republic of 

South Africa 219. : 
Iron and steel: ; . 

_ Tron ore and concentrate excluding a . 

value, thousands_ _ $10 $1 $1 . 
Metal: 

Pig iron, cast iron, related materi- . OO Oe 
. als. 56 50 50 a Se 

Ferroalloys: a 
' Ferromanganese.._ — — —_—— 372 281 200 § West Germany 25; Spain 6. te 

Unspecified. ..___...—- 8. 131 -_- Chile 82; Republic of South Africa 36; 
to, Spain 7. - . 

Steel, primary forms _ __—__—— 148,045 260,335 2 __ Brazil 178,093; Chile 49,604; Nether- 
Co Co _ lands 10,301. ae 

Semimanufactures: | - oe . 
Bars, rods, angles, shapes, sec- oe 

tions. ....---..--.-- | 28,885 89,286 795 Brazil 63,768; Republic of South 
Africa 5,548; Chile 5,006 

Universals, plates, sheets — — 70,885 108,720 2,530 Brazi i als: Japan 41,087; Chile 

Hoop and strip ____.___~— 2,956 3,858 121. Japan 2,328; West Germany 750; 
| -. .\Belgium-Luxembourg 305. 

Rails and accessories _ _ — — — 6 60 _-— All from Italy. 
Wire ___._ ~~ 2,136 1,349 136 Japan a United Kingdom 246; Bra- 

Tubes, pipes, fittings _——_— 12,832 9,559 3,477 France 3,128; Argentina 995. 
Castings and forgings, rough 607 501 (?) Belgium-Luxembourg 500; West Ger- 

Oo many 1. : 

Oxides _-_-__ ~~ 1,191 1,478 -_- Mexico 1,165; Peru 245; Italy 48. 
Metal including alloys: . 

Unwrought_ _..______~.-- 1,239 1,387 63 Peru 687; Mexico 569; Canada 65. 
Semimanufactures ____.___~_ 18 | 3 2 West Germany 1. oO 

Magnesium: Metal including alloys, semi- . . 
manufactures ___.__-_____-~-~-~ 17 1 1 a 

Manganese: Oxides __________-~- 1,090 799 |. 76 Colombia 673; Brazil 41. 
Mercury ___..——-— 16-pound flasks__ 29 551 551 Co 
Molybdenum: Metal including alloys, all . — 

forms ___._— — value, thousands__ $32 $7 _— All from United Kingdom. | 
Nickel: Metal including alloys, semiman- | 

ufactures _. ~~~ 40 40 4 West Germany 17; Canada 14. 
Platinum-group metals: ia including . 

oys, unwrought an wrought, 7 
,platinum ___~~ value, thousands. - $633 _- 
Silver: 

Ore and concentrate _ _ _ _ _ .do____ $292 _- 
Metal including alloys, unwrought 
and partly wrought _____do____ $204 $22 $3 Spain $15; West Germany $4. _. 

Tin: Metal including alloys: 5 5 - 
Scrap. _.--.-----------~- — 
Unwrought ______-__------- 1 13 3 Belgium-Luxembourg 6; Peru 2. 
Semimanufactures_ —— —— ~~ 11 18 () Bolivia 6; West Germany 6; Japan 3. 

Titanium: Oxides. ______..------ 1,583 999 26 West Germany 411; United Kingdom 
tal incl allove, all 221; Mexico 190. . 

Tungsten: Metal including alloys, 
wer ____.-— value, thousands_ — -- $101 -- Brazil $92; West Germany $9. 

c: 
Ore and concentrate _ _______-~- -- 7 7 
Oxides ____________~.---_- 365 213 69 Colombia 50; Peru 43. 

See footnotes at end of table. .
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| Table 3.—Ecuador: Imports of mineral commodities! —Continued 

7 | (Metric tons unless otherwise specified) | 

ee Neen eee ere 

. — Sources, 1984 

Commodity 1983 1984 : a — 
| : ] | : Buited Other (principal) . 

7 METALS —Continued | 

, Zine —Continued | 

Metal including alloys: oe 
Scrap ___-_----~------- 2 —_ 
Unwrought. _._____-__--~- 4,028 4,324 --) Peru 2,460; Canada 1,764; Greenland 

-  Semimanufactures _____---~- 35 -- 8 (?) Brazil 4; Peru 4. 
Other: : : 

~ Ores and concentrates_______-~- 230 210 160 Republic of South Africa 50. 
- Oxides and hydroxides ______~-~- 167 160 84 West Germany 18; France 2. 

Base metals including alloys, all forms 1  & 4°. Brazil 1. . 

INDUSTRIAL MINERALS 7 , 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

— ete eee 23 36 2 _— Italy 16; West Germany 6; Canada 3. 
_ Artificial: . | 

Corundum ____—_~------- 13 28 (7) — Brazil 24; West Germany 4. 

| Silicon carbide_____._--_--. 25 89 _. Argentina 50; Brazil 29; Italy 4. 

Grinding and polishing wheels and 
stones __________~=-----~- 224 416 - + ~=58 Brazil ard Italy 77; Belgium-Luxem- 

. urg 67. | 
Asbestos, crude ______.__------~ 6,030 5,177 128 Canada 4,382; Republic of South 

Africa 629. 
Barite and witherite___.__._-_---~- 3,417 34 7 Peru 20; Italy 6. . 

Boron materials: ': oY a pe 

Crude natural borates_._-__-__-~- . 5 1 1 . . . 
Oxides and acids ______._------ 274 335 56 Peru 243; Italy 27. : 

Cement... ____-_.------------ 25,651 41,561 . 4. Mexico 30,000; Peru 4,150; Colombia 

| Chalk. _--_________________ 640. 1,118 __  Belgium-Luxembourg 560; Peru 475; 
France 50. 

Clays, crude ___.___---_-_----~--- 6,324 3,498 3,237 United Kingdom 155; Peru 60. . 
Diamond: . 

Gem, not set. or st: . . 
value, thousands_ — $6 __ 

Industrial stones __ _ __~—_do___~ $329 $272 _- Belgium Tuzembourg $245; Switzer- 

Diatomite and other infusorial earth _ — _ 700 416 184 Mexico 220; Peru 10. 
Feldspar, fluorspar, related materials — _ 223 591 -- Peru 325; Italy 138; Colombia 100. 
Fertilizer materials: 

| 

Crude, nes __-_-_------+---- 1 5 5 
Manufactured: 

Ammonia. ___—~_-~--~--~- 32 160 14 Colombia 94; West Germany 52. 
Nitrogenous ____~—__---~-~- 54,382 89,365. 17,420 Yugoslavia 39,000; Hungary 21,500. 
Phosphatic __ _____-_.---- 211 9,060 8,610 West Germany 300; Netherlands 120. 

. Potassic____ _____-_--~-_~- 16,845 31,185 17,163 West Germany 14,002; Israel 20. 
Unspecified and mixed____—_~_ 25,452 33,845 30,258 West Germany 2,860; Norway 500. 

Graphite, natural ______~----~--- 8 11 3 Brazil 6; West Germany 2. 
Gypsum and plaster _________---- 10,283 104,736 610 Spain 85,028; Peru 9,000; Jamaica 

Lime =--_--__-- +--+ 140 __ | — | 
Magnesium compounds: Magnesite, crude 4 4 _ All from West Germany. 

Crude including splittings and waste _ 24 29 9 Peru 20. 
Worked including agglomerated 

splittings _.__ value, thousands__ $5 $1 __ All from West Germany. 
Phosphates, crude _______--_----- (?) 162 _- Peru 16t West Germany 1; Nether- 

ands 1. 
Pigments, mineral: Iron oxides and hy- 

droxides, processed ________~~--~ 215 290 35 West Germany 102; Brazil 49. 
Precious and semiprecious stones other 

than diamond: Synthetic 
value, thousands... — $28 $4 _— NA. 

Salt and brine_____________-__- 439 . 7,227 (?) Peru 7,160; United Kingdom 66; West 
Germany 1. 

Sodium compounds, n.e:s.: 
Carbonate, manufactured___—__—_—~ 7,356 9,467 5,002 West Germany 2,415; Poland 1,820. 
Sulfate, manufactured ____-__ ~~ 9,276 3,652 93 Mexico 2,030; Peru 565; Colombia 

Stone, sand and gravel: 
Dolomite, chiefly refractory-grade ~_— 412 623 __ Peru 465; Spain 129; Norway 22. 
Quartz and quartzite__________~- — 7 7 
Sand other than metal-bearing 

value, thousands. _ $36 $17 $6 Italy $9; West Germany $2. 

See footnotes at end of table.
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Table 3.—Ecuador: Imports of mineral commodities: —Continued | 
. (Metric tons unless otherwise specified) 

| - | a | Sources, 1984 — 
, Commodit 1983 1984 : —— 

a y United Other (principal) 

INDUSTRIAL MINERALS —Continued | 

Sulfur: . 
Elemental: “ SO 

Crude including native and by- . 

product__._._---~-~-~--- 1,233 3,506 _._ Colombia 3,490; West Germany 11; . 
; _. ; Belgium-Luxembourg 5. . 

Colloidal, precipitated, sublimed _ 150 146 104 West Germany 25; Colombia 15. 
Sulfuric acid. _. _..-_.---~----~ 4,250 7,361 6,200 Peru 1,000; Netherlands 87. 

dale, steatite, soapstone, pyrophyllite _ — 611 863 304 Italy 73; Austria 71. . 
er: : 
Crude________--~_--------- 542 504 243. = Spain 141; Italy 98. - 
Slag and dross, not metal-bearing _ _ _— 12 105 105 

MINERAL FUELS AND RELATED . 

MATERIALS . : 

Asphalt and bitumen, natural — ______ 97 112 30 Colombia 82. 
; Carbon black __--___--_------- 3,390 2,902 25 Colombia 2,448; Venezuela 290; West , 

Co Germany 121. 
Coal: . 
_. Anthracite and bituminous__ ~ _ ~~ - 648 32 _- Belgium Luxembourg 23; West Ger- 

many 9. - 
Lignite including briquets _.—__—- 37 __ y . oo . 

Coke and semicoke________------ 702 . 250 . _. All from Colombia. . - 

Petroleum refinery products: m4 . 

Liquefied petroleum gas , vo . 
42-gallon barrels__ — 23 81 81 . . 

Gasoline, motor. ——__————do__ ~~ 255 476 476 oo 
Mineral jelly and wax _ __ - _do___~_ 31,102 __ 52,816 3,974 Japan 1 000, West Germany 19,817; 

; - razil 4,706. . 
Lubricants___...____._-do___. 272,090 286,182. 11,067 © Netherlands Antilles 270,480; West 

. Germany 1,099. ; 
Bitumen and other residues —do_ _ ~~ 630 1,036 1,036 
Bituminous mixtures ___——do___~ 206 200 188 Denmark 12. 

nc 

NA Not available. , : : : | 
~ 1Table prepared by H. D. Willis. | 

| 2Less than 1/2 unit. : | | : Oo 

- FRENCH GUIANA: fo So 

French Guiana’s mining industry contin- of columbite and tantalite, gold, sand and 
ued to be a small sector of the economy in gravel, and stone. | 
1987. The industry produced small amounts | | 

Table 4.—French Guiana: Exports and reexports of mineral commodities? 
AD 

Destinations, 1986 

Commodit: 1985 1986 “Tmnued ”» +... 
y : United Other (principal) 

pa a aaa 
i a cast 

Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, etc. 

value, thousands_ — $8 _- 
Copper: Metal including alloys, scrap_ — — 26 __ 
Iron and steel: Metal: 
Scrap______---_-~----+-----+- 86 31 --  Allto Brazil. 
Semimanufactures: 

Universals, plates, sheets _ _ _ —— -- 3 _. __ All to France. 
Tubes, pipes, fittings _ _____~- 1 _- 

Petroleum refinery products: 
Gasoline __— —— —42-gallon barrels_ _ -- 4,692 _. _ All to Guadeloupe. 
Distillate fuel oil _______—do___~- -- 6,901 _- Do. 
Residual fuel oil _______-—do___~- _- 5,501 -- Do. 

Tantalum: Metal including alloys, all 
forms _____.___-_-~----~-+---+ 1 — 
a 

1Table prepared by H. D. Willis. French Guiana did not report any exports or reexports of mineral commodities to the 
United States in 1986.
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..., Table 5.—French Guiana: Imports of mineral commodities? | 
(Metric tons unless otherwise specified) 

| Soe ° Sources, 1986 
pe ' Commodity ~~ 1985 1986 : Os ~ 

| United Other (principal) 

Aluminum: . 
Oxides and hydroxides ____~--~~-~ -_- 1 All from France. . 
Metal including alloys: 

Unwrought. value, thousands_ — $1 _- 
Semimanufactures _________ 98 52 -~— France 49; West Germany 1. 

Copper: Metal including alloys, semi- a 
manufactures _ ~~~ --~- 49 57 -- France 54; Austria 1. . 

Iron and steel: Metal: . 
| Scrap______-— value, thousands_ — -- $1 -~-  Allfrom France. — 

Ferroalloys _.____..------~-- 4) 3 — Do. 
-' Semimanufactures: - 

Bars, rods, angles, shapes, sections 2,195 3,747 _— France 1,830; Belgium-Luxembourg 
oo, wo oo, 1,484; West Germany 433. . 

7 Universals, plates, sheets _ _ — __ 2,986 2,498 _— France 2,310; Belgium-Luxembourg 
So ; . 159; Martinique 26. . 

Hoop and strip. —___-----~- 8 2 —-— All from France. 
Rails and accessories _ _ _ ~ ___~ 42 4 -- Do | 
Wire... -.~----------- 36 26 -— Do. . 
Tubes, pipes, fittings _ ______- 1,047 955 1s France 823; Spain 71; Belgium- 

; . Luxembourg 25. So 
Lead Castings and forgings, rough — _ — 41 38 _— All from France. 

, Oxides ______ value, thousands_ _ . $2 $1 __ Do. 
Metal including alloys, semimanu- 

factures _.....___--------- -- 2 -- Do. 7 
Mercury .___.—-— value, thousands_ — $8 $6 _- Do | 
Tin: Metal including alloys, semimanu- 
factures' __._.._.....—~do__~-~ _- $2 -- Do. 

Titanium: Oxides. __...__-_----~- -- 2 -- Do. 
Zinc: Metal including alloys, semimanu- 

factures _._...-_.__---~----- -- 1 -- Do. 
Other: 

Ashes and residues_ ___ ~~~ 39 4l -- Do. 
Base metals including alloys, all forms . 
Me value, thousands_— $1 $4 -- Do. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 

ete _.--__- 23 31 -- Do. 
Grinding and polishing wheels and 

stones __________--_--~-- 9 9 _— France 5; Italy 3; Netherlands 1. 
Boron materials: Oxides and acids ~~ _— -- 1 -- All from France. 
Cement___.._____-__-------~- 39,771 42,816 _- Martinique 19,320; France 11,018; 

Guadeloupe 6,035. 
Chalk___--__-___--------- a 11 -— All from France. 
Clays, crude________-__-~----- 7 4 (?) Brazil 5; France 2. 
Diamond: Gem, not set or strung 

value, thousands. — $3 $13 _— France $8; Belgium-Luxembourg $5. - 
Fertilizer materials: 

‘Crude, nes ~~ ______------~- 1 1 _. All from France. sO 
Manufactured: 

Ammonia_ —____~_~-------~ 8 4 ~— Do. 
' .. Nitrogenous ___.-.---~--~- 375 749 -- France 677; Netherlands 54; Belgium- 

. oe Luxembourg 18. 
- Phosphatic_______-_----~- 20 144 _—  Belgium-Luxembourg 120; France 24. 

~ Potassic.__. _-___-_------- 31 102 _—  Belgium-Luxembourg 80; France 22. 
Unspecified and mixed_ ———— ~~ 2,019 1,160 _- France 1,052; Tunisia 60; Martinique 

Gypsum and plaster _____~____---- —— 50 _— All from France. 
Lime __________---~-----+-~-~-+- 300 557 _. Martinique 380; France 177. 
Mica: Worked including agglomerated 

splittings __._____-_-_---~--- -- T _— All from France. 
Precious and semiprecious stones other 

than diamond: Natural 
value, thousands_ _— $53 $85 _— Brazil $51; France $24; Belgium- 

Luxembourg $5. 
Salt and brine__ __-=___-------- 504 376 _- West Germany 167; France 163; 

: Netherlands 24. 
Sodjum compounds, n.e.s.: 

Carbonate, manufactured_ —— ~~~ -—~_ 1 1 _- All from France. , 
Sulfate, manufactured _______~ 245 107 _— Do. 

See footnotes at end of table.
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Table 5.—French Guiana: Imports of mineral commodities: —Continued - 
(Metric tons unless otherwise specified) | : . 

_ oo ) ) Sources, 1986 ~ 
_ Commodit - 1985 1986 “Wraaq Ce 

- “ney | United | Other (principal) 

INDUSTRIAL MINERALS —Continued | | 

Stone, sand and gravel: . . - | Se 
Dimension stone: . oS 

_ Crude and partly worked ____~_ 20 260 -— France 257; Brazil 3. 
Worked ~~~ 2 et; 15 34 __ Brazil 24; France 9; Spain 1. 

Dolomite, chiefly refractory-grade __ 60 58 _- All from France. 
Gravel and crushed rock ___.____ mm) 13 -- Do. 7 
Quartz and quartzite __ . Q a 

value, thousands_ _ —- $2 — ~ Do. . 
Sand other than metal-bearing ____ 80 195 _— Do. a 

Sulfur: - oO 
Elemental, crude including native and Hs : - 

byproduct . - -__-__.-__-_-~ _ -- 1 _-- Mainly from Martinique. 
Sulfuric acid_ _ =~... - 19 5 -— Mainly from France. 

Jther: Crude ______-__----~_-- 88 69 _— All from France. . 

MINERAL FUELS AND RELATED | en 
MATERIALS | | : 

Asphalt and bitumen, natural _._____ | 25 _=. . 
Joal excluding briquets _._.___... —- __ 23 -- Do. 
voke and semicoke_— —_=..-.—---- 1 _- . a 
Peat including briquets and litter ____ _ _ a 20 _— Belgium-Luxembourg 14; France 3; . 

. etherlands 3. , 
Petroleum refinery products: 

Liquefied petroleum gas 7 
42-gallon barrels_ — 24,453 21,425 -_- Trinidad and Tobago 21,205; France 

Gasoline __ 2 --__-__do____ 187,757 147,586 _- Trinidad and Tobago 147,195; France 

Mineral jelly and wax ___—_do___. 8 8 _. All from France. _ 
Kerosene and jet fuel _.___do____ 99,921 90,001 _- Trinidad and Tobago 89,985; France 

Distillate fuel oil ....___._do____ 358,647 300,548 __ Trinidad and Tobago 278,338; Vene- 
. guela 14,599; Mexico 7,609. 

Lubricants. —_.______...do____ 6,790 8,477 14 ~—s France 7,140; Jamaica 560; Belgium- 
Luxembourg 476. 

Residual fuel oil _..__.___do____ 148,983 124,509 __ All from Trinidad and Tobago. 
Bitumen and other residues —do_ — —_— 5,963 14,502 . _. Trinidad and Pobago 11,344; Nether- 

lands Antilles 2,933; France 224. 
Bituminous mixtures ____—do___— 97 18 -- All from France. . 

‘Table prepared by H. D. Willis. | a 
2Less than 1/2 unit. : | 

| GUYANA‘ | 

In 1987, Guyana had an estimated growth ership of an enterprise. The Government: 
of 3% in GDP. This was a marked improve- would particularly welcome foreign private 
ment over the 1986 growth in GDP of less investment in exploration, development, 
than 1%. A shortage of foreign exchange processing, marketing, and maintaining in- 
continued to hamper recovery of Guyana’s frastructure for bauxite, diamond, gold, 
mineral industry. The country continued to manganese, petroleum, and other minerals. 
seek external financial assistance to bolster The Government would offer generous tax 

_ the industry, particularly in the areas of incentives to prospective investors, includ- 
bauxite and gold development and produc- ing the exemption of any duty for imports of 
tion. , machinery and equipment. This was a ma- 

The government issued an investment jor change from the previous Administra- 
policy upon which Guyana would base its tion, which nationalized the assets of sev- 
new investment law, to be enacted in mid- eral United States and British compa- 
1988. The document stated that Guyana nies involved in bauxite, sugar, and ship- 
welcomes foreign and domestic private in- ping during the 1970’s. The Government ac- 
vestment, with all areas open for invest- knowledged that the country’s infrastruc- 
ment and without restrictions on private ture would have to be improved to attract 
companies or on full, foreign, private own- new foreign investment.
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Guyana signed cooperative agreements the alumina refinery at Linden, which had 
with Cuba and Colombia relating to scientif- closed in 1982. | | 
ic, technical, and economic support. Also _— A joint venture of Golden Star Resources 
the Government signed agreements with and Placer Development Ltd. continued to 
Cuba, Jamaica, and Venezuela to increase explore the Omai gold deposit. Golden Star 
bilateral trade. formed another joint venture with Giant 

7 Caterpillar Americas, a U.S. heavy- Resources, an Australian holding company, 
equipment company, concluded a $4.3 mil- to explore three other properties, Buramita, 
lion sales agreement with Guyana Mining Arakaka, and Million Mountain, for gold. 
Enterprise Ltd. (GUYMINE), the state- Engineering studies and a drilling program 
owned bauxite mining corporation. GUY- were being carried out by the companies to 

| MINE will purchase eight large earthmov- determine the best method of exploitation. | 
ing machines plus a number of spare parts. A lot of small-scale diamond operations | 
Guyana and Venezuela agreed to renew an have switched to gold mining, which caused 
agreement to exchange 540,000 tons per a decline in diamond production in 1987. To | 
year of bauxite for 10,000 barrels per year of overcome this, and to encourage increased | 
oil. Venezuela was also considering assist- production, the Government has doubled 
ing the Bauxite Industry Development Co., the price paid for diamonds. | | | 
a Guyana Government agency, to reopen | Oo : 

: | PARAGUAY® | a | 

Paraguay’s GDP increased 4.2% in 1987. given to the construction of the navigation | 
The increase was attributed to an increase locks and the earth dam on Yacyreta Island. . 
in the agricultural sector, which contribut- At yearend, more than one-third of the | 
ed about one-third of the GDP, and to required civil works was completed. In 

: increased export earnings from sales of June, a $400 million turbine contract was | 
hydroelectric power from the Itaipa station. signed. Nine of the turbines will be con- 
The economy, however, continued to be structed by a USS. firm, seven by an Ar- 
affected by high inflation and limited pri- gentine-Paraguayan consortium, and four = 
vate investment. U.S. exports to Paraguay by a Canadian firm. The U.S. Export-Import 
have increased in recent years. A large Bank was expected to participate in the 
portion of these were reexported by Para- financial plan. The Yacyreté binational 
guay to Argentina and Brazil. Mining con- board met in February and awarded a $69 
tinued to contribute little to the economy million contract to a consortium of compa- 
and was limited mostly to industrial miner- nies from Japan and the Federal Republic 
als such as cement, clays, gypsum, lime- of Germany for the purchase and installa- 
stone, and sand and stone. . tion of the first 10 electrical generators to 

Construction continued on the YacyretAé be connected to the turbines. The board also 
hydroelectric project, a joint venture be- awarded a $66 million contract for the 
tween Paraguay and Argentina scheduled construction and installation of the spillway 
for completion in 1993. The 1987 budget for locks. 
the project was $360 million.¢ During the Oil exploration continued in the Chaco 

year, the major work in process was the Boreal area. Total investment for seismic 
civil-works construction of the turbine pow- and oil drilling activities in this area had 
erhouse and the spillway. Priority also was been estimated at $50 million. | 

Table 6.—Paraguay: Imports of mineral commodities' 

(Metric tons unless otherwise specified) 

—_ Sources, 1986 
Commodity 1985 1986 United Other (principal) 

METALS 
Aluminum: 

Oxides and hydroxides ___--~---~ 462 521 2 Brazil 507; Uruguay 12. 
Metal including alloys: 

Unwrought_ ___-_._-.----- 20 40 _-— All from Brazil. 
Semimanufactures ___._____ 374 347 8 Brazil 228; Argentina 70. 

See footnote. at end of table.
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Table 6.—Paraguay: Imports of mineral commodities: Continued _. 
(Metric tons unless otherwise specified) . 

| : . oe . . _ Sources, 1986 . 

_ Commodity - _ 1985 1986 : a ~~ 
a | ‘United Other (principal) | 

- METALS —Continued . . . oe . 

Copper: Metal including alloys, semi- . . a 
manufactures ___-—-_-_-----~-- 501 391 -- Chile 332; Brazil 52. 

{ron and steel: _ on | - 

_ Iron ore and concentrate excluding . 
Mecasted pyrite wee eee eee __ 52 _.. All from Republic of South Africa. ; 

etal: - oe 
Scrap ~.-------~--~------ 36 45 -- All from Brazil. 
Pig iron, cast iron, related materi- i 
als. _--_.-----~--_-- 40 Al —-— Mainly from Brazil. oo 

Ferroalloys—_ — ———---~--~-- 25 1 __ — Allfrom Brazil. Co 
Steel, primary forms _ —_—~——~ 9,429 . 10,259 _. Argentina 6,094; Brazil 3,735; Uru- 

. a , oo guay 325. oo 
_. Semimanufactures: . . a o, 

Bars, rods, angles, shapes, sec- o 
tions... —- 7,144 7,095 _- Brazil 4,080; Argentina 1,493; Repub- © 

; __ lic of South Africa 1,275. . 
Universals, plates, sheets —~ 12,258 8,181 _-- Brazil 5,368; Republic of South Africa 

ae 2,249; Argentina 300. 
Hoop and strip — __—--~-~- 280 412 -- Brazil 366; aigium: Luxembourg 39. 

- Rails and accessories —_ ___ 283 .....9 _- Mainly from United Kingdom. 
. Wire __---_--------- 192 108 _. Brazil 105;WestGermany2. — 

_ Tubes, pipes, fittings — ~_—_ 344 4,358 2,150 Brazil 1,514; Argentina 53. — 
| Castings and forgings, rough 858 — 698 5 Spain 277; Argentina 228. _ 

_. Oxides __----.------------ — 1 _.  Allfrom Argentina. 
Metal including alloys, semimanu- 

- factures __—~~------------- _- 1  _. All from France. . 
Manganese: Oxides ~~ -_--~------ -— 21 _. . Peru 16; West Germany 5... _ . 
Nickel: Metal including alloys, semi- | a 
manufactures .— value, thousands... $4 en) -~-  Mainlyfrom Argentina. = — 

Silver: Metal including alloys, unwrought |. - 
and partly wrought © — — ----do--—— $3 ae | . 

Tin: Metal including alloys: . . a a 
Unwrought _.-__--~_------- —  —-:16 15 Republic of South Africa 1. 

. Semimanufactures_____------- | = 1 -- from United Kingdom. . 
Titanium: Oxides__...._...------- 362 - 114 _. Mexico 80; West Germany 29; Repub- : 
i . lic of South Africa6. - 
inc: : 

Oxides ~~ 20 7 _- West Germany 4; Argentina 1; Brazil 

Metal including alloys: 
‘Unwrought___..._----~--- 44 99 --  AllfromPeru. — 
Semimanufactures ____- ~~ -- 16 -. All from Brazil. 

Other: Oxides and hydroxides __—__ ~~ -- 11 _. NA. 

_ INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing 
wheels and stones ___.__.------~ © 40 16 -. Brazil 14; West Germany 2. 

Asbestos, crude_____..--_------ 597 307 _. Brazil 288; Canada 18. . 
Boron materials: Crude natural borates _ 2 _— oe 
Sement.._.___.____.._-~--~----- 122,334 89,506 70 Argenitina 57,476; Brazil 31,960. 
Shalk. .. .-_--.----_-------- 75 15 _ All from Argentina. 
Clays, crude _______...--------- "4,441 346 173 = Argentina 136; Brazil 22. 
Fertilizer materials: : 

Crude, nes ~.~--___-------- 15,132 7,159 _. Brazil 6,803; Uruguay 356. 
Manufactured: 

Ammonia..__— — ~~. —~------- 77 24 -- Brazil 17; Belgium-Luxembourg 5. 
: Nitrogenous ______-_----- 2,453 2,188 Brazil 2,094; Belgium-Luxembourg 

_ Phosphatic___.---~------ 9,360 11,731 18 =‘ Brazil 10,507; Uruguay 608; West 
Germany 573. . 

Potassic. _. ..____-_----- T710 1,634 _. Uruguay 1,104; Brazil 530. 
Graphite, natural _______-----~-- 3 _- 
Sypsum and plaster ______._-~--- 6,003 8,858 _. All from Argentina. 

Mcgnesium compounds: Magnesite, crude 20 _- 
Mica: Crude including splittings and 
waste _____.._~-_--------- -- 18 -- Do. 

Nitrates, crude __—_-_---------- 14 13 _. West Germany 11; Argentina 1. 
Phosphates, crude _-.____~------ 71 83 -- Republic of South Africa 50; West 

rmany 15. 
Salt and brine_ ______.--.~---~--+ 11,266 3,898 _- Argentina 3,650; Bolivia 150; Brazil 

Sodium compounds, n.e.s.: Carbonate, 
manufactured ___.____-~----- 2,395 2,573 9 Spain 1,368; Romania 666; Brazil 279. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked _—~-~-~- 543 278 _. Brazil 270; Argentina 8. 
Worked ____-___-~-~---- 201 222 _— Brazil 97; Italy 97; Uruguay 28. 

Sand other than metal-bearing - ~~~ 53 8 _. Brazil 6; Argentina 2. 

See footnotes at end of table.
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_ ‘Table 6.—Paraguay: Imports of mineral commodities: —Continued = 
| a . (Metric tons unless otherwise specified) | . : i 

7 7 —_ : oe Sources,1986 | 
-- Commodity, «1985 1986 Wate 

SE | States -—-—=«s«ther(principa = 
INDUSTRIAL MINERALS —Continued ae 

- Elemental: . . 
Crude including native and by- 

. product. — — si wablined 862 1,198 127 Uruguay 686; West Germany 291. 
Colloidal, precipitated, sublimed _ _ 707i: 289 -- . West Germany 159; Argentina 130. 

Sulfuric acid_ _.------ -—--~-- 458 338 -- Uruguay 822; Brazil 15. _ 
Talc, steatite, soapstone, pyrophyllite _— 404 186 2 Argentina 94; Brazil 90. . 
Other: Crude __-____-_------_- 24 46 -- . All from Brazil. eat 

Asphalt and bitumen, natural _ __ _ _ __ 8,241 9,309 -. Brazil 4,181; Argentina 3,178. * 
Carbon black _ ~~ --__----.---- 6 TO _ West Germany 4; Argentina 1; Brazil 

Briquets of anthracite and bituminous. oo co, . oe - s 
coal__.___._ value, thousands__ - $11. _- a 

All grades excluding briquets __~—__ _- «BT -—  AllfromBrazil., © °°) =) 
Coke and semicoke______-.—__- ~~ 80 25 ~-  AllfromArgentina. - ..... 
Petroleum: . . . : oe Be 

Crude_ _._ ____42-gallon barrels_ — 1,197,385 1,555,744 = 7 Algeria 1,295,904; Argentina 259,833: 
‘Refinery products: . . . ee 

' Liquefied petroleum gas . . a , - 
} do____ 320,844 310,939 _. Argentina 196,643; Brazil 114,295... 

: Gasoline, motor ____ __do____ 418,404 489,107 _. Brazil 317,806; Argentina 171,300. 
Mineral jelly and wax __—do_—__ 889 614 94 Brazil 401; West Germany 118. 
Kerosene and jet fuel_ _ _do_ — _— 85,824 115,798 __ Brazil 87,056; Argentina 38,745. ’ 

- Distillate fuel.oil ____—do___-. 1,305,642, 1,582,728  __. Argentina 1,110,458; Brazil 472,263. 
‘Lubricants __ ~~. _do____ _ 1,568 308 _— Argentina 126;Brazil98. =~ —- 
Nonlubricating oils_____do__ __ 26,894 31,892 1,898 Argentina 14,406; United Kingdom 

ee _ : 064; Netherlands 4,046. _ 7 
Residual fuel oi] .___—do___- | 20,513 41,698 -- Brazil 21,665; Argentina 20,033... 
Bitumen and other residues a ee ee 

. | do____ 16,810 16,495 _. _ Argentina 13,968; Brazil 2,538. |. 
Bituminous mixtures. _ _do_ — _ — 37,033 13,368 ~- Argentina 8,999; Brazil 4,369. 

NANot available. oO 7: a 
1Table prepared by Linda Williams. Detailed export data for 1985 and 1986 were not available at the time of 

publication. co a | oo, De 

7 | SURINAME’ a BO 

The economy of Suriname was highly de- 29,512 tons in 1986 to 3,158 tons. in.1987. 
pendent on bauxite. The mining and proc- Bauxite exports were down from 326,600 
essing of bauxite accounted for 7% of the tons in 1986 to zero. However, alumina 
GDP and 75% of exports in 1987. Despite exports increased more than 8% in 1987. __ 
reserves of about 400 million tons, produc- Suriname’s bauxite industry was con- 
tion and exports of bauxite had been declin- fronted: by two primary problems. The first 
ing since 1980. The Suriname Government was the damages and losses caused by local | 
drafted a revised mining code to attract insurgents. In January 1987, insurgents 
foreign investment. Also, the Government blew up transmission towers and cut electri- 
was interested in encouraging the develop- cal power lines to SURALCO’s Paranam 
ment of the country’s copper, gold, and aluminum smelter. In February, the alumi- 
kaolin deposits. na refinery was damaged. By April, alumi- 

Bauxite production in Suriname was the na refinery operations had resumed, but the 
responsibility of Suriname Aluminum Co. smelter was still closed at yearend. BMS, 
(SURALCO), a wholly owned subsidiary of the second operator, supplied about 45% of , 
Aluminum Co. of America (Alcoa) and NV _ the feedstock for the alumina refinery from 
Billiton Maatschappij Suriname (BMS). its Onverdacht and Lleydorp Mines in Suri- 
SURALCO reported a drop of 28% in the name. The remaining bauxite requirements 
overall production of bauxite, alumina, and of the refinery were imported from the 
aluminum exports as a result of insurgen- Dominican Republic and Brazil. 
cies. Aluminum shipments were down from The second, more fundamental, problem
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for Suriname’s bauxite industry was to. Saramacca, and Tambareljo Oilfields east of 
remain competitive in the depressed world Paramaribo. Oil production had been in- 

market. Despite worldwide price increases creasing as a result of increased drilling and ) 
in 1987, competition from cheaper sources improved recovery with steam injection. | 
for bauxite, alumina, and aluminum re- The production target for 1990 was set at 
duced demand for the relatively expensive 5,000 barrels per day. The major part of the | 
Surinamese bauxite and its derivatives. . oil produced went to SURALCO’s alumi- 

~The state oil company, Staatsolir, contin- num plant and BMS’ operations. = 
ued with the development of the Barnco, | a 

| | URUGUAY: oe Cp 

Uruguay’s. GDP increased about 4% in refining of crude oil, also entered into an 
1987. Its economy continued to be based agreement with Mexico’s state-owned oil 
primarily on agriculture. As the country producer, Petréleos Mexicanos. (PEMEX). 

| has limited mineral resources, its mining Uruguay would purchase its first large 

industry is insignificant by world standards crude oil order, satisfying 40% of its 1987 oil 
and makes a minor. contribution to the requirement of 10,000 barrels per day, from 
country’s economy. Uruguay’s mineral- PEMEX. ~ _ a oe 
related output continued to be limited to _ During 1987, Uruguay held talks with the 
corundum, steel products, industrial miner- Governments of Argentina and Brazil on 
als, and petroleum products processed from importing oil from those countries in ex- 

| imported crude oil. The construction sector Change for gasoline and other petroleum 
continued the upward trend that began in Products. — oe 7 - 

| 1986 after a decline from 1982 to 1984. __ Uruguay's Administracién Nacional de : 
Cement production increased 18%. .-—«©~S§—«sCUssinas:_-y Transmisiones Eléctricas (UTE) : 

| Brazil: continued to be Uruguay’s main so received a $45.2 million loan from the | 

trading partner, followed by the United World Bank for the rehabilitation of its 
States, Argentina, and the Federal Republic hydroelectric plant in Paso de los Toros and 
ofGermany. oo | to assist UTE in the refinancing of its _ 

~The Government agency, Administracién foreign debt. _ a 

Nacional de Combustibles, Alcohol y Port- “{W . ee 

land (ANCAP), was to receive a $24 million? op eee Mean Physical scientist, Division | 

loan from the International Bank for Re- _*Where necessary, values have been converted from | 
ge aa a Ecuadorean sucres (S) to U.S. dollars at the rate of 

construction and Development (World — s191=us$1.00. | 

Bank) in 1987 for the modernization of its si Prepared | by Ivette E. Torres, physical scientist, Divi- 

De la Teja oil refinery. The loan proposal “Prepared by Harold R. Newman, physical scientist, 

had been evaluated by the World Bank in _ Division of International Minerals. osiea) aeientist” Die 

1986. The work was to be directed toward  gigg opera by, Ivette Be. Marre Physical scientist, Divi 
the improvement of the refinery’s ability to _ “Where necessary, values have been converted from 

refine various grades of crude oil, to reduce Paraguayan guaranies (Gs) to U.S. dollars at the rate of 

operational costs, and to increase the refin- perepared by Harold B, Newman, physical scientist, 

ory's capacity. The Government of Uruguay . "Prepared by Ivette E. Torres, physical scientist, Divi- 
was to provide $6 million of the $30 million sion of International Minerals. oo 

of the project's estimated cost. ANCAP, Where necamary, yaluee pave, bien, connarted fom 
with a monopoly on the importation and Ur$226 60 —US$1.00. :
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a Table 7.—Uruguay: Exports and reexports of mineral commodities’ | 

. SO . Destinations, 1986 
' > Commodity 1985 1986 rn? 

a United Other (principal) — 

Aluminum: oe : - 
Oxides and hydroxides ______~~- 2 9 _.~  Allto Paraguay. 
Metal including alloys, semimanu- . . 

factures _____--_--------- 134 © 199 _. Argentina 119; Ecuador 26; Peru 17. 
Copper: Metal including alloys: . 

Unwrought ______---__----~- 8 . -- 
Semimanufactures_ —___ ~~~ 28 28 -- Italy 21; West Germany 7. 

Iron and steel: Metal: . . 
Steel, primary forms. —_—__—- ~~ - 2,585 323 _-- All to Paraguay. 
Semimanufactures: a _ . 

Bars, rods, angles, shapes, sections 7,005 9,087 1,965 Argentina 7,025; Paraguay 97. 
Universals, plates, sheets _ _ _ — - 550 705 + 588 Chile 84; Argentina 33. 
Hoop and strip_ _---=---~-~-- ee 133 --  AlltoArgentina. _- a 

 Wire..---.------------ 2,048 2,549 _-- Argentina 2,404; Brazil 145. 
Tubes, pipes, fittings _____-__. 410 575 = _— Argentina 437; Brazil 110; Chile 28. 

Lead: Metal including alloys: . | - co - 
. Unwrought ____._/-__------ -_- 60 NA NA. . . . 
Semimanufactures_______.---- 20 ee . . 

Zinc: = us oe . 
Oxides _____-_______-~------— 146 223 _~- Brazil 165; Argentina 36; Nether- 

/ lands 22. . 
Metal including alloys: : 2 ° . 

Unwrought_ _. -_-_-__.----- 5 — . 
_ Semimanufactures ___ ~~~ 4 a CS 

INDUSTRIAL MINERALS | | 

Cement_—.___.-__-~-~-~---~-----~ | © 45 3,060 _-. . AlltoBrazil. — Oo - 
Clays, crude_____.__--_--~---~-- 20 _- | . 
Fertilizer materials: Manufactured: | oe 

Nitrogenous_ —_—.—----~------ 300 -- . 
Phosphatic ___..___.-------. 7,001 27,366 _- Brazil 24,082; Argentina 3,284. 
Potassic ____.___-_-----~---- 680 60 _— All to Argentina. 
Unspecified and mixed __——-~--~- 3,476 3,950 -— Paraguay 3,450; Brazil 500. 

Lime ___~_-_~---_------~-~--~- ——: 105 _.. All to Argentina. 7 
Precious and semiprecious stones other vo 

than diamond: Natural | | | 
value, thousands_ — $310. $348 $205 West Germany $72; Japan $18. 

Sodium compounds, n.e.s.: 
. Carbonate, manufactured_ _ — __ ~~~ 1 30 $NA_ NA. | 

. Sulfate, manufactured _._ ~___-~— 2,766 4,495 _— Brazil 1,400; Argentina 1,221; Peru . 
44, | 

Stone, sand and gravel: . 
Dimension stone: . 
_ Crude and partly worked ____-_ 3,425 5,614 -- Japan 3,298; Italy 1,313; Spain 495. 

Worked ____--____------ 521 535 37 Belgium Luxembourg 425; Argentina 

Dolomite, chiefly refractory-grade __ 405 _. 
Gravel and crushed rock ___.---— | 12,700 34,640 _— All to Argentina. 

P Band other than metal-bearing — —_— 117,723 195,288 _- Do. 
ulfur: | 

Elemental: Crude including native 
and byproduct _______-~---~~ 298 388 -- All to Paraguay. 

Sulfuric acid. _. ... _. _. ------- 7,912 13,505 _. Brazil 1481; Argentina 5,626; Para- 
guay 368. 

Talc, steatite, soapstone, pyrophyllite —_ 87 50 _- All to Argentina. 
Other: Slag and dross, not metal-bearing._ _- 20 — Do. 

MINERAL FUELS AND RELATED . 
MATERIALS 

Petroleum refinery products: 
Gasoline, motor_ _42-gallon barrels_ — _— 85,179 __ All to Brazil. 
Lubricants____.___..___do___~— 140 273 _- Brazil 147; Peru 77; Argentina 28. 
Bituminous mixtures ____——do___~— _- 230 _- All to Brazil. 

NA Not available. 
1Table prepared by Linda Wiliams.
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Table 8.—Uruguay: Imports of mineral commodities! 

(Metric tons unless otherwise specified) 

. . Sources, 1986 

Commodit 1985 1986 : 
y United Other (principal) 

METALS 

Aluminum: " 
Ore and concentrate ____.._._ — 1,911 3,951 _- All from Brazil. . 
Oxides and hydroxides __..____~_ 697 1,203 2 West Germany 638; Brazil 532; 

. . United Kingdom 30. - 
Metal including alloys: . 

Unwrought______----__-- 1,474 1,991 _. Argentina 1,039; Brazil 952. 
Semimanufactures _________ 801 371 1 Argentina 168; Brazil 92; Italy 80. 

Chromium: — . 
Ore and concentrate _____..___- . 4 4 _- All from Brazil. 

. Oxides and hydroxides ________~ 9 1,013 (7) Brazil 1,006; West Germany 6. 
Cobalt: Oxides and hydroxides 

value, thousands_ _ $2 $2 _. ._ All from China. 
Copper: Metal including alloys: ; 

Unwrought ________--_------ 1 10 _. All from Peru. . 
Semimanufactures___________~- 251 1,733 5 Chile 1,205; Brazil 280; Peru 100. 

Iron and steel: Metal: . 
Scrap _—_..—~--------------- 9 _- 
Pig iron, cast iron, related materials — 262 570 (7) Argentina 520; Brazil 48. - 
Ferroalloys: . 

Ferromanganese ____——_——_ 113 299 _- Brazil 295; West Germany 4. 
Unspecified __......----~- 507 518 _— Brazil 3085 West Germany 10; Argen- 

tina2. ; 
Steel, primary forms_ —~_______~~- 458 12,520 _. Argentina 12,320; Brazil 200. _ 
Semimanufactures: . oo . . 

Bars, rods, angles, shapes, sections 7,123 | 11,285 — Argentina 5,714; Brazil 4,247; Repub- 
lic of South Africa 603. 

Universals, plates, sheets —__ _ — — 2,393 15,707 220 Brazil 13,349; Republic of South | 
. Africa 522; Belgium-Luxembourg 

Hoop and strip. _.._____--- 885 924 3 Brazil 453; West Germany 341; Ar- 
gentina 106. 

Rails and accessories ____— ~~ 12 98 _-— All from Spain. 
Wire. _~_~___~___ 961 1,441 NA Argentina 477; Brazil 380; Japan 202. 
Tubes, pipes, fittings ______--~ NA 269 2 Brazil 171; Argentina 54; West Ger- 

many 22. | 
Lead: 

Oxides _._________----_---~- 47 3,107 -- Mexico 3,025; Argentina 82. 
Metal including alloys, unwrought —_ — 879 1,312 -_- Mexico 1,172; Argentina 90; West 

a . Germany 50. 
Magnesium: Metal including alloys: . 

Unwrought ________------~-- 6 1 _— All from France. ; 
Semimanufactures___..___--- 9 9 3 Italy 4; Canada 1. . 

Manganese: Oxides ________~---- - 12. 12 _— West Germany 11; Brazil 1. 
Mercury __——--— - 16-pound flasks_ _ 29 145 NA _ Japan 58; Mexico 58. 
Molybdenum: Metal including alloys, all 

forms —.___~.---~---~-~---~- 60 NA 
Nickel: Metal including alloys: 

Unwrought _.._-____--_------- 8 8 -— All from Canada. 
Semimanufactures_____.___—.~— 8 15 NA Austria 6; Canada 5; France 2. 

Platinum-group metals: Metals including . 
alloys, unwrought and partly wrought, 
platinum ____~— value, thousands_ _ $10 _- 

Silver: Metal including alloys, unwrought 
and partly wrought ______—-—do___~ $9 $1 $1 

Tin: Metal including alloys: 
Scrap__.__---~---------+-- -- 1 _— All from Brazil. 
Unwrought ______--_--_----- 16 29 _. Mainly from Brazil. 
Semimanufactures___—_____-~- NA 2 _— Brazil 1; Japan 1. 

Titanium: Oxides__.____..-----~- 153 30 1 United Kingdom 26; West Germany 

Tungsten: Metal including alloys, all 
forms __.__.~ value, thousands_ _ $1 $6 _- West Germany $4; United Kingdom 

Zinc: ; 
Oxides _______.------~---~- 18 121 7 Mexico 108; France 3. 
Metal including alloys: 

Unwrought_—___----.~---- 698 1,497 -— Mexico 1,364; Argentina 70; Peru 60. 
Semimanufactures __.—___-~- 37 41 3 _— Brazil 11; West Germany 10; 

Belgium-Luxembourg 8. 
Other: 

Ores and concentrates_ ___.__ ~~ 10 10 _— All from United Kingdom. 
Oxides and hydroxides ______~_~- 9 11 4 West Germany 5; Brazil 2. 
Base metals including alloys, all forms _- 4 -- Japan 2; U.S.S.R. 2. 

See footnotes at end of table.
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Table 8.—Uruguay: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 

Sources, 1986 
Commodity 1985 1986 | : a — 

| | Gaited Other (principal) 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, Oe 

ete _______-------_--_-- 10 111 9 Argentina 78; Netherlands 16. 
Artificial: Corundum —________- 98 85 1 Brazil 84. . 
Grinding and polishing wheels and . 

stones _____ value, thousands__ $247 $306 $27 —_— Brazil $62; Japan $40; Spain $39. 
Asbestos, crude __.______----_-- 814 1,003 -- Brazil 581; Canada 191; Zimbabwe 

Barite and witherite_____._____-~_ 17 22 _- All from Argentina. 
' Boron materials: 

| Crude natural borates_______-~- 131 306 -- Do. 
Oxides and acids ___._____--~~- 87 227 5 Argentina 215; West Germany 4. 

Cement. ._._..-___.---_-~-.- 38 646 -- Argentina 502; Netherlands 100; 
ce32. — 

Chalk_________~_-_~____- ~~ n>) 12 7 Argentina 5. 
Clays, crude___._..--_.------- NA | 4,686 386 Brazil 3,476; Argentina 814. 
Cryolite and chiolite 

value, thousands_ _ $1 _- . 
Diamond: Gen, not set or strung a $4 . 

-- 
Diatomite and other infusorial earth _ _ — 104 ~ 62 1 Argentina 42; Brazil 12; Mexico 7. 
Feldspar, fluorspar, related materials __ 10 31 _— Argentina 21; United Kingdom 10. 
Fertilizer materials: Manufactured: 

Ammonia ____......-.-~--- 274 543 -- Argentina 405; Brazil 132; West Ger- 
many 4. 

Nitrogenous____._....--.--~- 32,367 53,219 1,000 Romania 22,748; Brazil 13,238; Mex- 
ico 5,400. 

Phosphatic __...____-.--~-~- 11,813 20,835 17,960 Brazil 2,875. - 
Potassic _...________-.---- 6,190 6,536 _. West Germany 5,205; Brazil 1,330; 

. Switzerland 1. 
Unspecified and mixed __-____-_~— 42,007 42,648 37,725 Morocco 4,000; Belgium-Luxembourg 

Graphite, natural _...~_____.__-~- 47 29 -- Brazil 20; West Germany 9. 
Gypsum and plaster ___________—- 673 960 -— Argentina 560; West Germany 400. 
Magnesium compounds: Magnesite, crude 40 46 1 Brazil 23; West Germany 16; Nether- 

ands 3. 

Crude including splittings and waste — 18 39 9 Brazil 25; Argentina 3. 
Worked including agglomerated split- 3 3 Brazil 1:§ 

tings __._______~-_~-----_ — razil 1; in 1. - 
Nitrates, crude _..-___...____-_—-~ 330 312 —_ All froma Chile. 
Phosphates, crude ____.-_____--~- 39,500 35,422 -- Togo 16,000; Tunisia 11,414; Senegal 

Pigments, mineral: Iron oxides and hy- 
droxides, processed __.______~~- 106 171 1 West Germany 81; Argentina 78; 

pain 10. 
Precious and semiprecious stones other 

than diamond: 
' Natural _.____ value, thousands_._ $3 $12 $6 Brazil $6. 

Synthetic ___________-do____ $5 $16 $8 Switzerland $8. 
Pyrite, unroasted_ _________----- _- 2 2 
Salt and brine. _§_/$_/________--~- 55,923 76,801 21 Chile 65,099; Spain 11,300; Argentina 

Sodium compounds, n.e.s.: 
Carbonate, manufactured_ ——__ ~~~ 6,656 11,648 _— Spain 10,234; East Germany 978; 

West Germany 435. 
Sulfate, manufactured __... ~~~ NA 2,196 _- Chile 1,801; Brazil 136; West Ger- 

many 121. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked ___~_~— 373 21,264 _— Argentina 21,031; Brazil 233. 
Worked. . --__------ 21 14 -- __ Italy 13; West Germany 1. 

Dolomite, chiefly refractory-grade __— 225 105 _— All from Brazil. 
Quartz and quartzite__________-~- 31 __ 
Sand other than metal-bearing ___— NA 20 ~~ All from Argentina. 

Sulfur: 
Elemental: 

Crude including native and by- 
product__________-___- 15,629 24,684 19,683 Canada 5,044; West Germany 7. 

Colloidal, precipitated, sublimed — 13 8 _. Argentina 5; United Kingdom 3. 
Sulfuric acid. __ value, thousands_ _ $1 $2 _— West Germany $1; Spain $1. 

Talc, steatite, soapstone, pyrophyllite __ 11 63 59 West Germany 2; Switzerland 1. 
Other: Crude _______.___-_---- 247 194 -— Republic of South Africa 95; Mexico 

, 35; Argentina 25. 

See footnotes at end of table.
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: Table 8.—Uruguay: Imports of mineral commodities: —Continued 

, . (Metric tons unless otherwise specified) 

es Sources, 1986 

”  Commodit $1985 ° 1986  “Wrieqo TU 
uo oy — United Other (principal) 

MINERAL FUELS AND RELATED | . 

MATERIALS 

Asphalt and bitumen, natural ______-_ 1 1 1 . 

Carbon black _- 2.2. —~------~---~- ‘NA 2,368 13 Argentina 1,488; Mexico 557; Brazil 

Coal: _ | 

Briquets of anthracite and bituminous — . 
coal. -_-.-_+------+-- _- 4 _. All from Argentina. 

All grades excluding briquets _—— ~~ 500 500 _. All from Poland. 

Coke and semicoke_—______------ 85 2 _.  Allfrom Argentina. | 
Peat including briquets and litter _ ___ 5 18 __ Do. 
Petroleum: . : . . 

Crude_ thousand 42-gallon barrels_ _ 7,908 9,917 __ Mexico 3,555; United Arab Emirates 

Bee ye : 1,976; Nigeria 1,506. 

Refinery products: 
Liquefied petroleum gas . os . | 

a: (ee -- 525 _- All from Brazil. . 
Gasoline, motor ___— —_do__ ~~ 5 162 _— Argentina 137; Netherlands 22; Bra- 

zil 3. a 
Mineral jelly and wax _—do__ ~~ 6 6 (2) +‘ Argentina 3; Brazil 2. | 

Kerosene and jet fuel_ _ _do_ — __  ?) 26 _. Mainly from Brazil. 

Distillate fuel oil ____—do___-_ Se 476 _. All from Brazil. 

Lubricants _____..—-do___~- 115 ~ 158 14 Argentina 49; Netherlands 34; Brazil 

Residual fuel oil_ _____do____ 265 217 __ All from Brazil. | 
Bitumen and other residues | . . 

Bituminous mixtures_ _ —do_ _ — — . ?) (?) __ Mainly from Argentina. 

_. Petroleum coke __ ~~ -—do__~- 13 “18 _- All from Argentina. 

NA Not available. BS a, to 
1Table prepared by Linda Williams. 
2Lessthan1/2unit. - == | Le | 

SMay include natural gas. a . |



. ath “ . . ue . ‘ . 

. . 

.



The Mi 1 Industry of © 
- Other South Pacific Island 
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| | INTRODUCTION oe 

The Other South Pacific Island states states, including Kiribati, Marshall Islands, 

extend from Palau, also called Belau, near Micronesia, Palau, Tonga, Tuvalu, and Va- 
the Philippines in the west, to French nuatu; the New Zealand freely associated 
Polynesia in the east. However, anumber of state of the Cook Islands, and the New 
countries and territories have been omitted Zealand dependency of Niue. What mineral 
from this chapter because their mineral production existed in these islands was | 
production was insignificant to the local limited to construction materials such as 
economy. These include the French over- coral reef limestone, crushed stone, and 
seas territories of French Polynesia and sand and gravel in minor quantities solely 
Wallis and Futuna Islands; independent for domestic consumption. 

-_ Fiji | 

The mineral industry of Fiji continued to The main mineral resources of Fiji were 
be dominated by gold, although this sector gold-silver telluride deposits, porphyry cop- 
contributed less than 1% to the gross do- per and volcanogenic base metal deposits, 
mestic product (GDP) of the country. Gold residual bauxite and phosphate deposits, 
and silver together ranked second in value and heavy-mineral sands. Manganese had 
among the country’s exports. Fiji’s economy been mined on a small scale. 
contracted 11% during the 8-month period The largest and most important mining 
following the first, on May 14, of two mili- operation in Fiji was the Vatukoula gold- 
tary coups. Although the island nation had silver mine in the north of the main island 
been a member of the British Common- of Viti Levu. The mine, also called the 
wealth of Nations since its independence on Emperor, also had produced significant 
October 10, 1970, Fiji's membership termi- amounts of tellurium in the past. The Va- 
nated with the emergence of the Republic of tukoula Mine was managed and operated by 
Fiji on October 15. | Western Mining Corp. (Fiji) Ltd. (WMCP), a 
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__ wholly owned subsidiary of Western Mining ounce of gold per short ton. Preliminary | 
Corp. Holdings Ltd. of Australia, in joint metallurgical testing on samples from a 
venture with Emperor Gold Mining Co. Ltd. section of the sulfide mineralization obtain- 
WMCF held a 20% interest in the Vatukou- ed +90% gold recoveries with low cyanide 
laMine. | oO consumption. 
- The Vatukoula operation continued as Pacific Islands Gold (Fiji) Ltd., a wholly 
Fiji's only metallic mineral producer in owned subsidiary of Pacific Islands Gold 
1987, mining by both open cut and under- NL, signed a joint-venture agreement with 
ground methods, with 60% of the ore mined Climax Mining. Under the agreement Cli- 
underground. The mine produced more max Mining will operate Pacific Islands’ 
than 100,000 troy ounces of gold in the 12 (Fiji) 1,820-hectare Koroisa SPL, adjacent 
months ending June 30, 1987, the first time on the south to Climax Mining’s Mistry SPL 

_ that figure had been reached since 1970. about 20 kilometers south of Nadi, and can 
| Profits for the period were $14.6 million? earn a 50% interest in the property. Pacific 

compared with $2 million in fiscal year Islands (Fiji) and Climax Mining also filed 
1986. | an application for an SPL immediately 

_ Other active mining in Fiji included quar- south of the Koroisa SPL. | 
ries for stone and crushed gravel, limestone In midyear, the close-spaced diamond- 
for cement and lime production, and coral drilling exploration on the Mount Kasi gold 
and river sand dredging, all exclusively for prospect in southwestern Vanua Levu yield- 
domestic use. | ed higher data about probable reserves. The 

- Several major mining firms continued to program was a joint venture by Newmont | 
explore for minerals, especially gold, Pty. Ltd., 65%, and Range Resources Ltd., 
throughout Fiji. A number of small high- 35%. The initial estimate had been 370,000 
grade epithermal deposits were under eval- tons of ore grading 0.18 ounce of gold per : 
uation, although no major discoveries had _ short ton. New assay results indicated vary- 
been announced by yearend. _ ing intervals of gold mineralization, rang- 

_ Freeport-McMoRan Australia Ltd. ex- ing up to 0.25 ounce of gold per short ton 
plored for epithermal gold on the islands of over a 25-meter interval in one hole. The 
Kadavu and Ono during the year, reporting drilling was originally to delineate reserves 
assays as high as 0.17 ounce of gold per for a proposed 50,000-ton-per-year open pit, 
short ton and up to 7 ounces of silver per but by yearend, the venture was consid- 
short ton on Ono, with gold values up to 0.06 ering a 1.0- to 1.5-million-ton-per-year pit, 
ounce of gold per short. ton on eastern mining both hard rock and eluvial material. 
Kadavu. SO | The eluvial portion was reported to contain 

United Resources (Fiji) Ltd. a wholly 1.8 million tons of ore grading 0.05 ounce of 
owned subsidiary of the Australian mining gold per short ton, recoverable with cyanide 
company City Resources Ltd., applied for and without crushing or grinding. The re- 
Special Prospecting Licenses (SPL) covering serve and grade of the hard-rock portion of 
most of the Yasawa Islands northwest of the ore body were not available. 
Viti Levu as a result of encouraging stream Pacific Islands (Fiji) reportedly discovered 
sediment samples obtained in a regional an extensive zone of epithermal gold min- 
reconnaissance program. -_ eralization on the 4,500-hectare Dakuniba 

_ Another Australian company, Solomon SPL in southeastern Vanua Levu. Up to 
Pacific Resources NL, conducted a channel 0.31 ounce of free-milling gold per short ton 
sampling and drilling program at former was obtained from rock chip and float 
underground workings at the Wainivesi sampling. United Resources was to provide 
gold prospect, 70 kilometers north of Suva. $170,500 to initiate a major drilling pro- 
Solpac (Fiji) Ltd., a wholly owned subsid- gram in early 1988 to assess the prospect as 
lary, earned a 90% interest in the property well as earn a 50% interest in the SPL. 
from the joint-venture partner Geopacific Japan and France planned to conduct a 5- 
Ltd. year survey of the sea bottom, at least 3,000 

Australian-based Climax Mining Ltd. meters deep, in the southwestern Pacific 
completed its program of reverse circula- Ocean near Fiji. The objective was the 
tion percussion drilling at its Faddy gold search for hydrothermal base metal depos- 
prospect in the Mistry SPL on Viti Levu, 16 _ its. 
kilometers south of Nadi. Results showed a Approximately 60% of Fiji was covered 
significant gold sulfide-bearing zone of 2 by SPL’s in 1987. 
million tons of probable ore grading 0.06
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Table 1.—Other South Pacific Islands: Production of mineral commodities: | 
(Metric tons unless otherwise specified) - SO 

| Area and commodity | _ 19838 1984s 1985 - 1986" 1987° 

Cement, hydraulic _..§_-___.._________ 109,900 97,900 —§ 98,200 92,278 95,000 
Gold, mine output, Au content SO Se a 

troy ounces._ = 40,124 48,515 — 60,707 94,902 85,000 
Lime?______________.___________ 2,500 2,500 3,261 2,305 2,000 
Silver, mine output, Ag content BC a 

' troy ounces_ _ 13,021 . — 15,207 14,198 . 17,062 16,000 
Stone, sand and gravel:° oe oot 

Coral sand for cement manufacture______ 95,000 | 95,000 126,500, 160,900 —§ 170,000 
River sand for cement manufacture______ __ 28,000 ' 25,000 40,000 39,500 40,000 
River sand and gravel, n.e.s. . : 

cubic meters... -—- 375,000 350,000 1,200,000. 577,500 - 600,000 
Quarried stone _____________do___. - 225,000 225,000 105,030 160,000 150,000 

NAURU? | - . oe 
Phosphate rock _______._ thousand tons__ __ 1,684 1,358 1,508 1,494 *1,376 

NEW CALEDONIA . | - 
Cement_____~_____--____________ ®60,000 60,000 ©60,000 40,000 — 50,000 
Chromite, gross weight ___..§_._________ - - 91,880 84,152 149,476 163,325 - 152,756 

' . Cobalt, mine output: . 
Content by analysis®_______________ 1,540 2,006 2,541 2,187 1,953 
Recovered® _-_§_-§_____ 161 103 124 . 105 96 

Nickel: a a 

Gross weight______ thousand tons__ = ——2,200 2,886 3,600 3,125 42,790 
Nicontent __-___~___. ~~~ _____ . 46,162 68,326 72,360 61,800 56,100 » 

Metallurgical products: oo oe . 
Ferronickel: . 

_ Gross weight® _~___§-§_-_______ 84,700 113,700 140,800 . *130,500 115,600 
Metal content (nickel plus cobalt)_ _ 21,717 29,158 36,103 «83,001 - 429,531 oy 

Nickel matte: mo 7 
_ Gross weight® _~_-___________ 6,200 7,600 12,100 12,260 — 11,300 

Metal content (nickel plus cobalt)_. _ 4,578 5,462 8,905 ~ 9,160 £8,288 
Stone, sand and gravel:® a Lo - 

Stone: - 
, Crude (unspecified) _ __ cubic meters_ _ 19,000 20,000. 20,000 20,000 20,000 

Crushed__________.____.do____ 90,000 90,000 90,000 100,000 . .100,000 . 
Sand ___________________do____ 60,000 60,000 60,000 75,000 75,000 
Silica (for metallurgical use)____.do..._._  —-15,000 15,000 15,000 . 15,000 15,000 

| PAPUA NEW GUINEA® ne = 

Copper, mine output, Cucontent _________ 201,876 164,447 175,048 178,211 = £217,699 
Gold, mine output, Au content __ troy ounces__ 579,407 ©835,000 1,186,618 1,127,686 41,069,011 
Silver, mine output, Ag content ___—_do____ 1,524,360 1,427,491 1,482,533 1,787,000 1,963,315 

SOLOMON ISLANDS® . | 7 , oe oo 
Gold, mine output, Au content______do____ 1,100 2,572 ~ ©2090 © 4,000 ~ 4,000 
Silver, mine output, Ag content _ ____do____ 250 _- ~- re -- 

“Estimated. Preliminary. . | 
1Table includes data available through August 1, 1988. | 
*Produced from an unreported amount of domestically quarried limestone. a 
5In addition to the commodities listed, crude construction materials (common clays, sand and gravel, and stone) are 

produced, but output is not reported quantitatively, and available general information is inadequate to make reliable 
estimates of output levels. = 

“Reported figure. 
5Cobalt content of nickel ores computed assuming average cobalt content to be 0.07%. 
Cobalt actually recovered for use as cobalt; excludes cobalt content of nickel-cobalt alloys and/or included in 

ferronickel. 

Table 2.—Fiji: Exports and reexports of mineral commodities’ _ 

(Metric tons unless otherwise specified) — 

Commodity 1984 1985 Principal destinations, 1985 
rr nee on ree mee ete ese, 

METALS 

Aluminum: Metal including alloys: 
Scrap ______. ~~~ Le 33 33 Australia 10; New Zealand 10. 
Unwrought and semimanufactures __________ -- 19 Mainly to Hong Kong. 

Copper: Metal including alloys: 
Pp ~~~ LL 180 143 All to Australia. 

Semimanufactures _____________~________ -- 30 Mainly to Australia. 
Iron and steel: Metal: 

Scrap wr page 772 1,810 mg New Zealand 558. 0 
, primary forms ______~§_____________ _- to unspecified Oceania. 

Semimanufactures?____§_§_______________ 521 363. Tonga 168; American Samoa 52; 
New Zealand 35. 

See footnotes at end of table. 7
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Table 2.—Fiji: Exports and reexports of mineral commodities: —Continued 

(Metric tons unless otherwise specified) . 

a a : SL : 

Commodity. 1984 1985 Principal destinations, 1985 

METALS —Continued . . . 

Lead: Metal including alloys, scrap_—__~-_--_---- | 34 18 All to New Zealand. 
ver: 

| Waste and sweepings _____- value, thousands_ _ $2 _— 
Metal including alloys, unwrought and partly . 

| wrought. <.-__.__------------do____ $123 $89  AlltoAustralia. | 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing wheels and 
stones_______________ — value, thousands__ $4 _- 

Cement ______________-_-_-~--~---~-~-- 4,566 8,300 Samoa 3,121; Tonga 2,958; Amer- 
ican Samoa 1,602. . 

Clays, crude ____. -____--_-_--~--~------- 1 _- 
Salt and brine _____________.-_--_-----~- 129° _- 
Stone, sand and gravel: — ; . 

Gravel and crushed rock _________-_--~-~--- _- 131 Australia 126. . 
Sand other than metal-bearing __. ______--~-- _.. 2 NA. 

Other: Slag and dross, not metal-bearing __——_——-~-- _- 13 All to Australia. 

- MINERAL FUELS AND RELATED MATERIALS . | 

Petroleum refinery products: . 
- Liquefied petroleum gas — _ _ — _42-gallon barrels_ — 58 35 Tuvalu 23. 

Gasoline. $$ _-§_-_____-___.--do____ 149,660 134,351 Tonga 37,740; Samoa 26,240; 
Cook Islands 19,873. 

; Kerosene and jet fuel _..____._____--do___~_ 714,783 743,264 Cook Islands 33,472; Tonga - 
. 29,721; ship stores 604,252. 

Lubricants _____________..__~-~-do_-__ 2,065 1,225 New Zealand 168; Tuvalu 119; 
ship stores 637. 

Residual fuel oil .. .. __. -.. __._____-do____ 299,314 331,295 Tonga 61,732; Samoa 55,131; ship 
. stores 130,956. = 

' Unspecified... _____--_--------~do___~_ 6 -- po 

NA Not available. 
1Table prepared by Audrey D. Wilkes. Fiji did not report any exports of mineral commodities to the continental United 

States during 1985. 
Totals exclude unreported quantities valued at $40,000 in 1984 and $12,000 in 1985. | 

~ Table 3.—Fiji: Imports of mineral commodities! | 

(Metric tons unless otherwise specified) . | . 

Sources, 1985 

Commodit: 1984 1985 “Wynteq 20S. 
y United Other (principal) 

METALS 

Aluminum: Metal including alloys, all 
forms ________§___ ~~~ __-- 562 541 (?) New Zealand 441; Australia 60. 

Copper: Metal including alloys, all forms 99 118 5 Australia 55; New Zealand 36. 
Iron and steel: Metal: 

Pig iron, cast iron, related materials — 73 36 __ Japan 31. 
Ferroalloys __...-____------ 1 3 _. All from New Zealand. 
Steel, primary forms. ____——~~~-~ 12,909 9,242 1 Australia 5,824, New Zealand 2,766. 
Semimanufactures: 

Bars, rods, angles, shapes, sections 4,788 6,386 61 New Zealand 2,538; Japan 1,656; . 
Hong Kong 795. 

Universals, plates, sheets _ _— ~~ 11,803 12,367 7 Australia 6,067; New Zealand 3,554; 
Japan 1,748. 

Hoop and strip______~—-_--- 402 421 _. _ Australia 318; New Zealand 80. 
Rails and accessories 

value, thousands_ — $69 $271 — United Kingdom $113; Japan $97. 
Wire. _§_ > 2,150 2,375 __ Australia 1,920; New Zealand 301. 
Tubes, pipes, fitting? _____ ___ 2,114 3,447 -- Australia 1,371; Japan 484; New Zea- 

an . 
Castings and forgings, rough — —_ 1 _- 

Lead: 
Oxides ___________-~-____~_- 81 42 _. Australia 26; West Germany 11. 
Metal including alloys, unwrought 

and semimanufactures 
value, thousands_ _ $32 $47 _- New Zealand $15; United Kingdom 

$14; Australia $13. 
Silver: Metal including alloys, unwrought 

and partly wrought _____._do____ $8 $4 _— Australia $3. 
Tin: Metal including alloys, all forms 

do_ ___ $2,433 $1,535 _- Japan $1,532. 
Titanium: Oxides... __________ 254 359 73 Australia 285. 
Zinc: Metal including alloys, all forms — _ 32 (4) _~. Mainly from Australia. 
Other: Ores and concentrates _______ 15 _— 

See footnotes at end of table.
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Table 3.—Fiji: Imports of mineral commodities: —Continued | 

(Metric tons unless otherwise specified) 
a 

a . Sources, 1985 

Commodit 1984 1985 : , y United Other (principal) 
i 

INDUSTRIAL MINERALS 

. Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, . . | 

ete _-_-__-_- ~~ -------_~-- 43. 58 _. New Zealand 37; Australia 21. . 
Grinding and polishing wheels and 

stones _____ value, thousands_ _ | $70 $93 $2 New Zealand $37; Australia $29. 
Barite and witherite_____.. ~~~ - 25 76 =. New Zealand 73. 
Boron materials: Crude natural borates _ 1 _— . 
Cement_______--~---~---~--~-~-- 3,492 6,069 _. Australia 5,504. 
Clays, crude ____-----—~--~~-~--~- 42 83 11 New Zealand 31; Australia 21. 
Diatomite and other infusorial earth _ _ _ 104 58 = 17 ~~ Australia 22; Japan 19.. 
Fertilizer materials: 

Crude, n.e.s ~~~ _-§-__-_---~~~~- 5 26 _- All from New Zealand. 
Manufactured: ; - 7 : 

Nitrogenous __——~_____--~~-— 59,376 30,598 — Republic of Korea 18,583; Japan 

Phosphatic_____-__----~-- 13,887 4,689 ee Republic of Korea 3,005; Japan 1,050. 
Potassic. ._-__ ~~~ 5,835 1,792 _- Republic of Korea 1,132; Singapore _ 

Unspecified and mixed — —__ ~~ 464 1,228 — West, Germany 535; New Zealand 

Graphite, natural __.______---~- 1 | a , 
Gypsum and plaster _______.-—- ~~ 5,040 40 __ Australia 24; New Zealand 16. 
Lime ____.___-_~~__-_-~-~~--- 170 287 -_- All from New Zealand. . 
Magnesium compounds: Magnesite, crude . 
Means calcined ___ ______--~-~- 2 3 _— All from Australia. 

ica: 
Crude including splittings and waste_ 3 19 _- All from New Zealand. 
Worked including agglomerated split- . 

tings ___.._ value, thousands_ — $1 $7 _. - China $2; Australia $1. 
Nitrates, crude ____._________--~- 36 107 54 Australia 36. a 
Potassium salts, crude. ____—-___-~-~- 11 _- 
Salt and brine_ ____._____------ 3,425 2,769 11 West Germany 2,459. 
Stone, sand and gravel: 

Dimension stone: . . 
Crude and partly worked _____ | 15 43 — Australia 28; India 13. ~ . 
Worked __. value, thousands_ _ - $35 $32 _- New Zealand $15; Australia $8. 

Gravel and crushed rock —_————_—~ 17 22 __ Australia 17. 
Limestone other than dimension __ — 6 10 _. All from New Zealand. | 
Quartz and quartzite. ________-~- 2 _- , 
Sand other than metal-bearing —_ _-— 69 30 a New Zealand 25. 

Sulfur: 
Elemental: . . . 

Crude including native and by- 
product_____.-____---~- 3 — 

Colloidal, precipitated, sublimed _— 1 1 _— All from Australia. 
Sulfuric acid. _.____.____----- 125 68 —- New Zealand 41; Australia 27. 

One steatite, soapstone, pyrophyllite __ 92 70 _- Australia 36; New Zealand 34. 
er: 
Crude_________-___-----~~-- 93 204 ~. NewdZealand145. | 
Slag and dross, not metal-bearing___ 1 ) _. All from New Zealand. 

MINERAL FUELS AND RELATED 

Asphalt and bitumen, natural _ _— ___—~ 2,313 2,199 _. dong Kong 2,000. 
Carbon black ___-— value, thousands_ _ $172 $48 $8 Australia $07. United Kingdom $10. 
‘Coal, all grades includiag briquets _ ___ 22,343 16,453 (?) Mainly from Australia. _ 
Coke and semicoke_ _________~-~- 2 6 -- Australia 5. 
Peat including briquets and litter _ _ _ — — 5 5 —_ All from New Zealand. 
Petroleum refinery products: , 

Liquefied petroleum gas . . 
42-gallon barrels_ — 44,857 46,191 _. Australia 46,180. 

Gasoline _____________do__~_~_ 532,942 537,931 _- Australia 427,746; Singapore 109,871. 
Mineral jelly and wax _ _ _ __do____ 362 637 _. China 472; Australia 87. 
Kerosene and jet fuel ___——do___~_ 852,516 945,384 _— Australia 699,639; Singapore 245,567. 
Lubricants_ ______.__~~do___~— 25,837 25,501 _. Australia 20,552. 
Residual fuel oil _._____—do___~_ 1,020,112 1,124,081 _. Australia 991,288; Singapore 132,794. 
Bitumen and other residues _do__ _ — 6 36 _. New Zealand 24. 
Bituminous mixtures ___—_do_—__ 279 133 _. United Kingdom 73; New Zealand 30. 
a 

1Table prepared by Audrey D. Wilkes. 
?Less than 1/2 unit. 
‘Totals exclude unreported quantities valued at $722,000 in 19% 4 and $630,000 in 1985. . 
“Unreported quantity valued at $133,000. 
5Unreported quantity valued at $3,000.



1160 - MINERALS YEARBOOK, 1987 7 

_ The Nauruan economy continued to be now more than 75% devastated. The com- 
based on extensive high-grade phosphate mission was to send its recommendations to 
deposits on the central plateau of the island, the Government in 1988. The Government 
although annual production continued to then would decide whether to initiate any 
fall because of increased competition from compensation claims under international 
Jordan and Morocco. The phosphate had a_ law. Investments in nonmining activities 
guaranteed content of 84% BPL (bone phos- over the years, along with interest pay- . 
phate of lime or tricalcium phosphate), ments received, have accrued the BPC an 
equivalent to 38.5% phosphorus pentoxide estimated $35 million.’ If the Government | 
(P.0,). It was the highest grade phosphate determines that reparations for past mining 
rock available to industry. a sare. appropriate, it would seek a portion of 

| ‘Nauru’s sole export remained phosphate, these funds, reportedly about $21 million. 
mined and marketed by the Nauru Phos- Production of phosphate rock in 1987, 
phate Corp. (NPC), an agency of the Govern- mined by clamshell buckets from deposits 7 
ment of Nauru. NPC assumed full control of ™terdigitated with evenly spaced dolomitiz- the phosphate industry from the British ed coral limestone pinnacles, decreased 8%. 
Phosphate Commission (BPC) shortly : after . All production was exported to Australia 

independence was achieved in 1968. Howev- ‘ee table 1). Coral mined with the phos- 
er, BPC, headed by representatives of Aus- phate was removed by hand for domestic 

tralia, New Zealand, and the United King- 8 88 70ad aggregate. 
dom, was not terminated until early Febru- : | | 
ary 1987 at an official ceremony in Canber- Table 4.—Nauru: Exports of phosphate | 
ra, Australia. | '- rock, by destination 

The Government formed an independent | (Thousand metric tons) 
commission in February, the Nauru Reha- =———@———————____________ 
bilitation Inquiry, which was empowered to Destination _1985 19861987 
examine two issues: who was responsible for Australia.__.___-______ 925.0 869.4 1,061.9 
rehabilitating the land worked out by phos- ("eo Republicof2222~v. iC (tT 
phate mining before independence, and the NewZealand __________ 389.6 182.7 +=. 202.9 
feasibility and cost of such rehabilitation. Philippines -----------___ 2297 469.3 68.2 
The commission was formed to persuade, or Total --___-_--~--- 1,508.3 1,493.5 1,875.5 
force, the BPC members to accept some of ~ Source: Phosphate Rock Statistics, International Fertil. 
the responsibility for restoring the island, _ izer Industry Association Ltd. | 

| — NEW CALEDONIA 

| The mineral industry in the French Ter- the company’s own nickel ore, but it ship- 
| ritory of New Caledonia and Dependencies ped some material to Japan for processing 

continued to be dominated by the mining of and smelting and about 30,000 tons of 
nickel from lateritic ore and the subsequent ore to Australia’s Dallhold Investments 
production of ferronickel of various grades Pty. Ltd.’s Yabulu smelter at Townsville, 
and of nickel matte; chromite produced Queensland. The 52,000-ton-per-year Don- 
from extensive ultramafic rock; and certain iambo smelter also processed ore from , 
pit and quarry construction materials. How- smaller, independently owned mines. Minor 
ever, the island territory is well endowed amounts of cobalt were recovered from 
with additional resources; significant pros- exports of nickel matte refined in Le Havre, 
pects have been reported for antimony, France. 
copper, gold, iron ore, lead-zinc, manganese, In December, the Japanese Government 
and phosphate. None has been mined com- altered its general preferential tariff system 
mercially. to raise the ceiling on imports of nickel ore 

LeNickel-SLN, a wholly owned subsidiary from New Caledonia. New Caledonia was 
of France’s Société Métallurgique le Nickel, reclassified as a separate country under a 
mined nickel at Kouaoua (Meaba Mine) and new system that would allow imports at a 
Thio (Camp des Sapins and Le Plateau lower tariff. The new system was to go into 
Mines) on the east coast of the island of effect April 1, 1988. The ceiling on nickel 
New Caledonia and produced ferronickel ore from New Caledonia was raised from 3.8 
and nickel matte at its Doniambo smelter at million to 5.6 million tons per year. 
Noumea. LeNickel closed down one of its three 

LeNickel-SLN continued to smelt most of electric furnaces at the Doniambo smelter
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in midyear for 4 months of maintenance, addition to high-grade lumpy ore and high- 
reducing contained nickel output by more grade fines from its underground Tiebaghi 
than 4,000 tons to 37,814 tons. LeNickel Mine in the northern part of the island of 
announced in September plans to return to New Caledonia. Proven reserves were suffi- 
‘full operational capacity in 1988 with a_ cient for at least 3 yearsofoperation. == 
production target of 45,000 tons of contain- Australmin Pacific ‘Ltd. conducted off- 
ed nickel. LeNickel last reached maximum shore drilling at its Baie des Pirgues chro- 
‘output in 1985, despite sabotage at LeNickel mite prospect, identifying an alluvial re- 
mines and work stoppages by separatist source of 230 million tons of ore at a grade 
Melanesian Kanaks. LeNickel also contin- of 3.5% Cr2Os. The prospect is in shallow 
ued reducing costs by trimming 250 per- water sediments along the southwestern 
sonnel, to about 2,050, during the year. coast of the main island, approximately 30 
Wage rates were about 15% higher in New _ kilometers southeast of Noumea. Additional 
Caledonia than in Canada, the world’s larg- drilling identified that chromite resources 
est nickel producer. i: in the adjacent Baie des Ngo and Baie des 

Cromical S.A. produced refractory-grade Ouie. —— a Do 
dow-silica, high-grade fines) chromite ore in a rs 

: PAPUA NEW GUINEA +... — |... ao 

Although Papua New Guinea has im- terrain about 600 meters above sea level. 
mense natural resources, including miner- After milling, the concentrate is pumped 25 
als, its economy remained basically agrari- kilometers through a slurry pipeline to the . 
an, depending chiefly on cocoa, coffee, co- port of Anewa where it is shipped to the : 
pra, and palm oil. Agriculture accounted for Federal Republic of Germany, Japan, and 
about one-third of both the GDP, estimated Spain under long-term contracts, and to 
to be $2.5 billion, and foreign exchange China and the Republic of Korea under | 
earnings from exports. However, the coun- short-term contracts. .Contained metal in 
try’s mineral industry was the second most concentrate produced at the Panguna Mine 
important sector of the economy in 1987, in 1987 was 178,211 tons of copper, 485,090 
accounting for about one-fifth of the GDP ounces of gold, and 1,626,793 ounces of 
and more than one-half of total export silver. Milled was 48.2 million tons of ore 
receipts. grading 0.41% copper, 0.1 ounce of gold per 
Comprehensive mineral exploration in short ton, and 0.04 ounce of silver per short 

Papua New Guinea since the late 1960’s has ton. | | 
resulted in the development of two major Bechtel Australia Pty. Ltd. started detail- 
mines and the discovery of several promis- ed engineering and earthwork construction 
ing prospects. The first mine to be devel- on a $50 million, 32-kilometer, 0.86-meter- 
oped, Bougainville Copper Ltd.’s (BCL) diameter gravity-flow slurry pipeline to 
copper-gold-silver mine at Panguna, was _ transport mine tailings to the Solomon Sea, 
brought into production in 1972 on Bougain- thus using the height of the mine site to 
ville Island, North Solomons Province. BCL economic advantage. Pipeline construction 
was owned by CRA Ltd., 53.6%; the Papua was scheduled to commence in late 1988. 
New Guinea Government, 20%; and by When completed in 1990, the facility will be 
public shares, 26.4%. The mine ranked as__ the world’s largest and longest gravity-flow 
the fourth largest copper mine in the world slurry pipeline. Currently, the tailings are 
in 1987. The Ok Tedi copper-gold-silver transported through a short pipeline to the 
mine on Mount Fubilan in the Star Moun- upper regions of the Jaba River Valley, a 
tains of Western Province, 25 kilometers method that has caused considerable sedi- 
from the border of the Indonesian Province ment buildup along the river. 
of Irian Jaya, began production in May Recoverable ore reserves at yearend were 
1984. Ok Tedi was owned by BHP-Utah _ estimated to be 533 million tons, suitable for 
Minerals International Inc., which also a mine life of an additional 10 to 15 years. 
assumed direct responsibility as manag- BCL petitioned the Government in Decem- 
ing shareholder of Ok Tedi Mining Ltd. ber to lift the moratorium on minerals and 
(OTML), the operating company, on October petroleum exploration on Bougainville Is- 
1, and Amoco Minerals Co. (Standard Oil land, imposed in 1971 when the traditional 
Co., Indiana), 830% each; a consortium of landowners on the island protested the 
Metallgesellschaft AG and Degussa AG, opening of the Panguna Mine. BCL officials 
7.5% each, and the state-owned West Ger- have said that if they are to develop another 
man Development Co., 5.0%; and the Papua mine in the region, they must begin explor- 
New Guinean Government, 20%. ing as soon as possible. A $30 million, 

The open-cut Panguna Mine is in difficult 35-million-ton-per-year preconcentration
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| screening facility was completed early in Korea. _ . te 
the year. This provided BCL greater flexibil- By December, all necessary approvals 
ity in treating declining ore grades and between Placer Pacific Ltd. and the Govern- 
maintaining production | at competitive ment. were finalized for the imminent con- | 

costs. However, the facility’s performance © irene yan a Le provest in 
was below target initially, and it was modi- eastern Misima Island, Milne Bay Province, 
fied to imaprove itsefficiency. _. 190 kilometers southeast of the main island 

The Ok Tedi Mine commenced production of New Guinea. Under the terms of the 
of copper concentrate in July when its Special Mining Lease (SML), Misima Mines 
concentrator came on-stream, a year earlier Pty. Ltd., a subsidiary of Placer Pacific, was 
than originally planned. The mine had been sgtanted. a 21-year right to mine. The Gov- 
stockpiling ore in large quantities. The e™mment was to obtain a 20% equity by 
production rate of the concentrator was Providing its share of all exploration and 
scheduled to increase from 27,000 tons per development costs, excluding the develop 

day at yerend 070,00 tons. per dy. The ot mining of copper ore increased as more was site was Oe eduled to atart in ‘early 1988 - 

oxposed by the mining of the ‘cached go'd- With plant commissioning scheduled for 
rich capping, 4 second gold plant Was start July 1989. Total capital investment was | ed up in midyear, accelerating the mining | ox i to be about $215 million. Revised 

of the gold cap, which would be largely | estimated minable ore reserves at Misima depleted during the latter part of 1988. The . were 56 million tons gradi ves at wane 
| Ok Tedi Mine produced 39,488 tons of cop-. gold per short ton and 0.61 ounce of silver | per, 583,921 ounces of gold, and 336,521 hort to 5 cut-off value of 0.2 

ounces of silver in concentrate in 1987. ance ‘per sho t tow gol d equiv alent, Addi- 

. In August, OTML signed an 8-year, $15 tional reserves were likely to be discovered. 7 
billion contract to supply copper concen- Production during the commissioning pe- 

trate to a consortium of seven Japanese riod ‘and the first year of. commercial pro- 
trading and smelting companies that will duction was expected to be more than 
take about 40% of Ok Tedi’s output. The a sas 

; Dowa Mining Co. Ltd: 400,000 ounces of gold and 2.6 million | 
Furukawa Co. Ltd. Mi subi hi Me tal Co > ounces of silver. Average annual production 
Furu awa 0. Nas tsubis me TP. over the projected 10-year life of the mine, — 
Ltd.; Mitsui Mining and Smelting Co. Ltd.; based on known reserves, was expected to 

Nittetsu Mining Co. Ltd; MNC Metals and be in excess of 210,000 ounces of gold and 2.1 : 
Development Co. Ltd.; and Sumitomo Metal nition ounces of silver. The higher produc- 
Mining Co. Lid. Shipments were to be tion at the beginning would be the result of _ 
60,000 tons during 1987, 200,000 tons in 1988 treating higher grade ore initially while 
and 230,000 tons per year over the succeed- stockpiling lower grade material for proc- 
ing 6 years. The contract would ensure essing later. 
continued operations at cash-short OTML The Porgera gold-silver joint-venture 
and enable the Japanese firms to further project in the central highlands region of 
diversity their supply. An additional 20% of Enga Province on the main island contin- 
output would be shipped to N orddeutsche ued progressing toward development, with 

Affinerie AG in the Federal Republic of mine construction expected to begin in mid- 

Germany and about 15% would go to the 1988, contingent upon Government approv- 
Komsco smelter in the Republic of Korea. a) of the draft feasibility study, expected to 
The remaining concentrate was to be sold be completed early in 1988, and the issuance 
on the spot market and to metals traders. of an SML. The Porgera deposit was owned 

The first shipment of copper concentrate equally by Placer Pacific operating as the 
in bulk quantity on August 21 marked the manager, Renison Goldfields Consolidated 

beginning of stage II operations at Ok Tedi: Ltd., and Mount Isa Mines Ltd. Reserves 
the concurrent production of gold bullion were 4.5 million tons of ore grading 0.64 
and copper concentrate. The concentrate ounce of gold and 0.67 ounce of silver per 
was conveyed from the mill site by a 160- short ton in the high-grade ore body, and 78 
kilometer slurry pipeline to the Fly River million tons grading 0.11 ounce of gold and 
port of Kiunga where it was filtered, dried, 0.33 ounce of silver per short ton in the 
and loaded onto barges for an 850-kilometer remainder of the deposit. It was considered 
trip to the river’s mouth. There it was _ one of the largest undeveloped gold deposits 
transshipped to Japan and the Republic of in the world, with an indicated gold content
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of 12 million ounces. Construction of the 0.06 ounce of gold per short ton. | 
mine site was expected to take 3 years from The Lihir Island Prospect on New Ireland 
the granting of the SML. Two simultaneous Island in the Bismarck Archipelago, a joint 
mining operations were planned: an under- venture by Kennecott Explorations (Austra- 
ground mine in the high-grade zone and an lia) Ltd. 88% (acting as manager), and 
open pit. Production would be 800,000 Niugini Mining, 12%, continued to be eval- 
ounces of gold per year for the first 5 years uated. Exploration drilling continued at 
of mining, cutting back to an average of the Minifie ore body, discovered in the 
640,000 ounces per year for the next 5 years. fourth quarter of 1986. Preliminary esti- 
‘Niugini Mining Ltd. began regular ship- mated reserves were 22.5 million tons of — 

ments near yearend of gold bullion from its. sulfide ore grading 0.14 ounce of gold per __ 
small Mount Victor Mine near Kainantu, short ton. All drill holes during the year 
Chimbu Province, in the eastern highlands were reported to have intersected ore-grade 
of the main island for refining in Australia. mineralization, and thus the boundaries of 
The 150,000-ton-per-year modular, trans- the ore body had not been determined. 
portable, carbon-in-pulp concentrator began Reserves in the original Lihir discovery, the 
operating in October. Annual gold produc- Lienetz ore body, were estimated by delin- 
tion would be 15,000.ounces per yearfroma_  eation drilling in 1986 to be 88.9 million 

- resource estimated at 314,000 tons grading tons of sulfide ore grading 0.8 ounce of gold | 
0.18 ounce of gold per short ton. Expected per short ton and 8.1 million tons of oxide 
mine life was 4 years, but would increase if ore grading 0.6 ounce of gold per short ton. 
exploration drilling in the surrounding area ‘Although no commercial petroleum or 
identified additional reserves. --- natural gas has been produced in Papua 

-To the east of the Mount Victor Mine, in New Guinea, the country represents one of | 
Morobe Province, Renison Goldfields com- the largest unexplored potential oil prov- 
pleted the expansion of the mill from  inces in the world. Despite repeated explo- 
400,000 to 476,000 tons of ore throughput at ration failures since 1956, the area has the — 
its Kerimenge gold mine near the oldalluvi- geologic potential for substantial deposits of 
al districts of Wau and Bulolo.. Further oil. Exploration efforts remained concen- 
modifications were being planned. Gold pro- trated around the Papuan Basin, consisting 
duction increased from 5,658 :to 20,737 of the southern one-third of Papua New 
ounces for the year ending June 30. - Quinea’s main island and extending into 
CRA conducted exploration drilling and the Gulf of Papua. These probes were stimu- . 

engineering studies on its Hidden Valley lated by the discovery of the potentially 
gold prospect in the Morobe goldfield north large Iagifu Field by Chevron Oil Co. in 
of Wau. The deposit reportedly may contain 1986. | | 
30 million to 50 million tons of ore grading | | 

Table 5.—Papua New Guinea: Exports of copper in concentrates, by destination 
(Metric tons of copper content) 

China __-_____________________-_---- +--+ 9,207 9,296 
Germany, Federal Republic of _____.__..__-____----------~-----------~- 62,513 54,270 
Japan _____.____-- eee 71,373 61,675 
Korea, Republic of. ______.____________-.----~------~------------+--- 18,367 48,721 

Total... _-_-____________ eee 178,774 195,288 

Source: World Metal Statistics, July 1988.
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~ SOLOMON ISLANDS : 

Mineral production in the Solomon Is- Highland Range on Guadalcanal. Early in 
lands was limited to small quantities of the year, Arimco NL agreed to spend $3.5 
clays, crushed stone, and sand and gravel million’ over a 3-year period for exploration 
used in domestic construction and minor and development in exchange for a 50% 
amounts of alluvial gold. interest in the Gold Ridge prospect. In 

Zanex Mavu, a joint venture by the Aus- midyear, the Solomon Islands Foreign In- . 

tralian firm Zanex Ltd. (70%) and locally vestment Board approved the establishment 
owned Mavu Gold Development Ltd. (80%), of the new joint venture, Arimco (Solomon 

_ resumed operations at midyear. Its alluvial Islands) Ltd. | 
gold mine was in the Chovohio River at | The Solomon Islands Parliament passed 
Mavu on the island of Guadalcanal, 30 legislation governing the conditions for ex- 

kilometers southeast of the capital city of ploration and development of petroleum 
Honiara. The mine, the Solomon Islands deposits. However, there have not been any 

only large-scale gold mine, was closed in reported hydrocarbon discoveries in the 
1986 when its recovery plant was destroyed Solomon Islands. | | 
by a cyclone. A secondhand plant was in- —————— 

. stalled with a capacity of 17,000 ounces of 2p hysical scientist, Division of International Minerals. 

gold per year. Installation of two additional  pyjian “dollars (FS rained have bee the ate, of 
recovery plants was under consideration at F #9 8925~—US6L00 alues have bee ted from 

_ yearend, depending upon the results of bulk australian dollars (A$) to US. dollars at the rate of 
sampling to establish additional reserves, A$0.64=US$1.00.. 
which would increase production to 50,000 98 oe (London). V. 308, No. 7909. Mar. 20, 
ounces of gold per year. “Where necessary, values have been converted from the . 

_ Cyprus Minerals Australia Co., a subsid- Knee Ussraee kina (K) to U'S. dollars at the rate of 
iary of Amoco Minerals Australia Co., con- 5Where necessary, values have been converted from the _ 
tinued its assessment of the large low-grade osmz0n Helander dollar (S8) to U'S. dollars at the rate of 
epithermal gold deposit in the Central , a
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