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1 Foreword 

ee 

), g This edition of the Minerals Yearbook provides a record of performance 
/' Yb _ Of the world’s minerals industry during 1969. It continues the Federal Govern- 
——? ment’s historical record of mineral industry developments, begun on an annual 

ff basis in 1882. The intervening 88 years have seen this report grow from ao 
df one-volume publication devoted principally to domestic activities to three . 

books encompassing global mineral industry developments. The general con- 
_ tent of the individual volumes is as follows: 

Volume I-II, Metals, Minerals, and Fuels, contains chapters on virtually | 
all metal, nonmetal, and mineral fuel commodities important to the domestic 
economy. In addition, it includes a general review chapter on these industries, 
a statistical summary, and chapters on employment and injuries and on 
technologic trends. 

Volume III, Area Reports: Domestic, contains chapters covering the mineral 

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

Canal Zone. This volume also has ‘a statistical summary chapter, identical 
| with that in Volume I-II, and a chapter on employment and injuries. . 

| Volume IV, Area Reports: International, presents the latest available 

_ mineral statistics for more than 130 foreign countries and areas and discusses 
the importance of minerals to the economies of these nations. A separate 
chapter reviews minerals and their relationship to the world economy. 

The Bureau of Mines will continue its efforts in the years ahead to increase 
the Yearbook’s value to its many users. Toward that end, the constructive 

7 comments and suggestions of readers will be most welcome. : 

ELBURT F. OsBorn, Director 

Iil



%,



| Acknowledgments | 
The Bureau of Mines gratefully acknowledges the statistical data and other , 

: basic information on mineral production, consumption, and trade which were 

provided by various foreign government mineral and statistical agencies 

an oe through-a variety of--official. publications. Useful. data were_also obtained ==. 

from publications of the United Nations, from airgrams of the Department 

of State, and from both the domestic and foreign technical and trade press. . 
Particularly helpful in the preparation of this volume were the routine and 

special reports received from mineral, petroleum, and technical attachés and , 

| other members of the embassy and consular service of the Department of 

State, and their contributions are appreciated. 
The individual chapters of this volume were prepared by the staff of the 

mineral supply activity with contributions from various members of the 
Foreign Service. Final correlation and checking of this volume was performed 
by the staff of the Office of Technical Data Services. 

| vs The regimes of some of the countries reviewed in this volume are not 

: recognized by the U.S. Government. The information contained herein is 

technical and statistical and is not to be construed as conflicting with or 
contradictory of U.S. policies toward these countries. 

ALBERT E. SCHRECK, | : 
Editor-In-Chief | , 

Vv



° e . : 

e : mo, . 

: me : 

e



oe —_ Contents — a | 
| 7 a . Page 

Foreword, by Elburt F. Osborn ___________------ CT 
Acknowledgments, by Albert E. Schreck ______________----------- Vv 

_..... Minerals in the world economy, by Charles L. Kimbell __.-.....___. I oo 

oe Algeria, by Agnes J. Doughman woe 6 

Angola, Mozambique, and Portuguese Guinea; by Eugene R. Slatick __ 71 

| : Argentina, by Robert A. Whitman __________-- TD 

Australia, by Lester G. Morrell Woe 91 

| Austria, by Roman V. Sondermayer aa-------------------------. 109 
Belgium and Luxembourg, by Roman V. Sondermayer ____________ 119 

_ Bolivia, by Frank E, Noe _______--- 8 
, - Brazil, by Burton E. Ashley and Gordon W. Koelling_______-_____. 141 _ 

| Bulgaria, by Bernadette Michalski _-___-_---_-- = 
Burma, by Ta Li __------ 5D | 

_ Canada, by Lester G. Morrell _..--_____-_-_-_-_-_-------_--__-_-- 163 

Chile, by Garn A. Rynearson ___-_____-- 1888 
| China, mainland, by K.P. Wang___.__._-___ «id 

| Colombia, by Gordon W. Koelling _...- S25 

/ Congo, Democratic Republic of the (Kinshasa) , by Eugene R. Slatick __ 225 

Cyprus, by Eugene R. Slatick _--)_- 2381 

| "Czechoslovakia, by Bernadette Michalski ____.__._______________ 235 
| Finland, by F. L. Klinger __-_-_ 248 

a France, by L. Nahai __..-- 25 

| _ Gabon, by Agnes J. Doughman ____-- = 285 
Germany, East, by Joseph B. Huvos __._-_- 289 

Germany, Federal Republic of, by L. Nahai _____________________ 295 

, Ghana, by Agnes J. Doughman ______._-__- 83 

Greece, by Bernadette Michalski __..._.__-____________ eS 8551 

Hungary, by Joseph B. Huvos Woo 889 

2 India, by Charles L. Kimbell and Charles W. Sweetwood ___________ 345 
Indonesia, by Arthur F. Grube and R. A. Pense ____________________ 363 

Iran, by David A. Carleton __.-_ TI 

‘Iraq, by Agnes J. Doughman ____ C88 

Ireland, by F. L. Klinger __...___________-______________-_-._._. 385 

| Israel, by Walter C. Woodmansee _________- 8988 

_ Italy, by Roman V. Sondermayer ____________________-_-__----_- 401 

| . Japan, by R. A. Pense __-__--- 4 

| Kenya, Tanzania, and Uganda, by Eugene R. Slatick _.____________ 441 

Korea, North, by R. A. Pense 4 

Korea, South, by R. A. Pense ___________ 4 

Vil



VII | . 

Page 

Kuwait, Kuwait-Saudi Arabia Neutral Zone, and Saudi Arabia, by 

| David A. Carleton _________ OB 

Liberia, by Walter C. Woodmansee _______---------------------. 475 © 
Libya, by Walter C. Woodmansee ______--__.-----------------_ 481 

| Malaysia, by A. F. Grube and Ta Li ______----+----------------__ 489 

: Mexico, by Burton E. Ashley __-_-__--_----_---------~-------- 497 

Morocco, by Henry E. Stipp Woe 509 . 

Netherlands, by Joseph B. ‘Huvos __---- 517 

New Zealand, by John A, Stock ____________--_-----_----------. 531 
Nigeria, by David A. Carleton ___________________-_---------_ | 54l 

‘Norway, by F. L. Klinger Woe —&54AD 

Pakistan, by Charles L. Kimbell won 563 

Peru, by Frank E. Noe ____________---_---- e571 

| Philippines, by Ta Li _.______________-___--------------------. 587 
Poland, by Bernadette Michalski oe 595 

Portugal, by F. L. Klinger Woon eee 603 | 

. Rumania, by Joseph B. Huvos ___________-___-___------------_ 613 | 
Sierra Leone, by E. Shekarchi _______________-----------------. 619 

: South Africa, Republic of, by Walter C. Woodmansee and Roderick G. 
: Murchison __________-__-__ ee ------------ 623 

| South-West Africa, Territory of, by Walter C. Woodmansee --------. 645 

| _ Southern Rhodesia, by Henry E. Stipp oo eh 651 | 

Spain, by F. L. Klinger and J. B. Huvos ___._____-_-_-_-__--____--- 655 

| Sweden, by J. B. Huvos, F. L. Klinger, and Bernadette Michalski ___.__._ 673 
| a Taiwan, by R. A. Pense ____------ «69 

| Thailand, by A. F. Grube and K.P. Wang_____-._--__-_-- 699 
a Tunisia, by Eugene R. Slatick noe 707 

| Turkey, by E. Shekarchi Moe 713 

| U.SS.R., by V. V. Strishkov _-_------- 721 
United Arab Republic, by Henry E. Stipp ~oee ee «79 

United Kingdom, by F. L. Klinger and Roman V. Sondermayer _.__. 765 

Venezuela, by Gordon W. Koelling 787 

Yugoslavia, by Roman V. Sondermayer ________________________._ 80] 

Zambia, by E. Shekarchi Wo 815 

Islands of the Caribbean (Antigua, Bahamas, Barbados, Bermuda, 

Cuba, Dominican Republic, Grenada, Haiti, Jamaica, Martinique, 

Netherlands Antilles, St. Vincent, Trinidad and Tobago) , by Burton 
- E, Ashley and Gordon W. Koelling __.____.__-________________ 82] 

Central American Areas (British Honduras, Costa Rica, El Salvador, 

Guatemala, Honduras, Nicaragua, Panama), by Burton E. Ashley __ _ 833 

Other South American Areas (Ecuador, French Guiana, Guyana, Para- 

guay, Surinam, Uruguay), by Gordon W. Koelling __._..-.__-_-___ 841 

Other European Countries (Albania, Denmark, Greenland, Iceland, 

Switzerland) , by Joseph B. Huvos and Bemadette Michalski _______ 85]



| | | | Page | 
Other African Areas (Botswana, Burundi, Cameroon, Central African 

Republic, Chad, Congo (Brazzaville), Dahomey, Equatorial Guinea, 
Ethiopia, French Territory of the Afars and Issas, Gambia, Guinea, 

| Ivory Coast, Lesotho, Malagasy Republic, Malawi, Mali, Mauritania, 
Niger, Rwanda, Senegal, Somali Republic, Spanish Sahara, Sudan, 

Swaziland, Togo, Upper Volta), by Henry E. Stipp and Eugene R. 
Slatick -_. CTI | 

- ........ Other Near East Areas (Bahrain, Jordan, Lebanon, Muscat and Oman,  —_s_—iy. a 
Qatar, Southern Yemen, Syrian Arab Republic, Trucial States, 

Yemen) , by David A. Carleton, E. Shekarchi, Eugene R. Slatick, and 

Walter C. Woodmansee ___._________ CSD 
Other Far Eastern and South Asian Areas (Afghanistan, Brunei, 

. Cambodia, Ceylon, Hong Kong, Laos, Mongolia, Nepal, Singapore, 

| North Vietnam, South Vietnam) , by Staff, Bureau of Mines________ 919 

Other South Pacific Islands (British Solomon Islands, Christmas Island, 

Fiji Islands, Nauru and Ocean Island, New Caledonia, New Hebrides, 
Papua and New Guinea, Tonga) , by John A. Stock ___...........__ 933 

f



) 
J . 

. : i 

: ue . ve 

. . 

. . . ’ 

, ; . 

.



Mi in the W Minerals in the World Economy 

a By Charles L. Kimbell 2 | 

Geared to the continued growth in inary and partial tabulations of world 1969 
_......world industrial and economic. activity, _crude_oil movement record the shipment = __ 

overall world output, trade and consump- of 905 million tons, distributed as follows, 
tion of most mineral commodities contin. by general area of origin: 
ued to increase in 1969. In fact, output of | 

| several major mineral commodities appar- 7 Share of total 
ently advanced more rapidly than did Exporting area (percent) 
overall industrial production. The United 1967 1968 1969 

| Nations index of industrial production for Near Bast............. 61.0. 51.0 50.5 
/ 1969 stood at 150 (base: 1963=100)—10 Caribbean__.__--...... 18.5 16.7 15.1 

| index points, or 7.1 percent, higher than. North Africa -— --o00-7-- 13.200 171 18.2 
the 1968 level of 140. In contrast, world Communist Europe. - - 6.0 5.5 — 4.7 

. at cee. . Other__.-------------- 11.3 9.7 11.5 output of ingot steel and steel castings ad- a 
vanced 8.4 percent between 1968 and 1969, _ Total_._-.---.--- 100.0 100.0 100.0 

while world crude oil output moved up . Source: The British Petroleum Company, Ltd. 
ward by 7.9 percent. These commodities, Statistical Review of the World Petroleum Industry : 
although not necessarily barometers of for 1967, 1968, and 1969. ae a 
overall mineral production growth, are Most significant in the tabulation is the _ 
most significant in that they are the lead- continued decline of the Caribbean area— 

ing mineral products in terms of total dol- most prominently of Venezuela—as a 

lar value of world output. It should be source. Also worthy of note are the contin- 
noted also that these pronounced upturns ued growth of North Africa and the ina- . 
in output are not simply short term up- bility of the U.S.S.R. and other Communist 
swings—crude steel output advanced by 7.2 Europe to retain their percentage share, 
percent in 1968 over that of 1967, while despite efforts to expand such trade in re- 
1968 crude oil output was 9.4 percent cent past years. 

greater than in 1967. -.. The following tabulation’ lists the per- 
_It is significant that despite these in- centage distribution of the same 905-mil- | 
creases in production (and many others as lion-ton partial 1969 export total on the 
well), prices for many commodities ad- basis of principal destinations: 
vanced appreciably during 1969. Only part | - 
of these price increases could ‘be attributed : Share of total 
to increasing costs of production, process- . ‘Importing area (percent) 
ing, and shipping. Despite production in- on 1967 1968 =: 1969 
creases, demand continued to rise, and in West Europe.......... 50.5 5O.B 51.6 
some cases, growth in the latter exceeded United States____...... 14.6 14.5 ° 14.5 

the growth in output, stimulating price in- GOR cocovvvTTT atid 20.288 
creases. | | SL EES REPENS 
Among mineral commodities — traded, “+. Total----.------- 100.0 106.0 100.0 

crude oil continued to be the overwhelm- Source: The British Petroleum Company, Ltd. 
ingly dominant single commodity in 1969, Statistical Review of the World Petroleum Industry 

and as such, some indication of the quan- for 1967, 1968, and 1969, 
tity moved and direction of movement Most significant here is the sharp upturn 
seems in order. While complete 1969 data in the West European share, the continued 
comparable to those provided for 1968 increase in the Japanese share, the relative 
later in this chapter are not yet available, stability of the U.S. share, and the conse- 
total crude oil exports may have reached ———————_ . , . 
1,100 million tons or more in 1969. Prelim- 4, /hysica! scientist, Bureau of Mines, Washing:
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| quent decline in the share accounted for  civil-war-torn nation. Elsewhere in Africa, 
by other Nations—this despite the consid- continued embargo of Rhodesian products 
erable expenditures of the world petro- including, most significantly among miner- 

_ leum industry for refineries in less devel- . als, chromite, had a minor overall influ- 
oped countries. a ‘ence on total mineral trade. In the case of 

Aside from the crude oil trade, there is chromite, the embargo stimulated output 
a growing trade in refinery products. Based elsewhere, and hence continued to influ- 
on available 1969 information and extrapo- ence trade patterns in this commodity. 
lating from 1968 results that are fairly Space limitations preclude any detailed 
firm, 1969 total world exports of petroleum review of the worid’s 1969 mineral reserve 
refinery products for fuel use (excluding situation on a commodity-by-commodity 
lubricants, petrochemical feedstocks, and basis, and data are insufficient to deter- 

other similar nonfuel products) probably mine the increase (or decrease) in value 
| approached 330 million tons. of mineral reserves and/or resources in ta- | 

_ As in the case of petroleum, comprehen- bles. It must suffice to indicate that re- 
sive and complete data on the 1969 steel serves of most commodities were increased : 
trade were not available at this writing, sufficiently to provide for planned produc- 
but preliminary 1969 data for 22 countries tion for the next several years, and that : 
including Canada, the United States, the during 1969, no rapid expansion in de- 
nations of the European Economic Com- mand for any major commodity threatened 
‘munity (EEC) and European Free Trade the reservye-production ratio for the imme- 
Association (EFTA), Japan, and sev- diate future sufficiently to cause any major 
eral others (excluding most prominently dislocations ar adjustments in industry pat- 
the U.SS.R.) indicate a growth of over 3. terns. Nonetheless, from a more long-range 
percent in trade of steel ingots and semi- viewpoint, economic reserves (as opposed ~ 
manufactures; if projected to cover the 29 to total resources, recoverable at any | 
steel-exporting nations listed in table 47 of price) of certain commodities were only | 
this chapter, this figure, would give an ag- questionably adequate considering the con- : 
gregate export of the order of 75,600,000 tinued growth of demand, and research ef- 

tons for 1969. So forts continued to be aimed at solving 
The two major areas of international hos- such problems, either through substitution 

tilities—Southeast Asia and the Near East for shortage commodities or through im- 

—continued to influence mineral commod-. provements in mining and recovery tech- 
7 ity supply patterns in 1969. In Southeast nology to lower production costs on mar- 

Asia, the continued presence of U.S. forces ginal resources. a . | 

in South Vietnam, with the necessary at- Efforts continued. to, be, directed at the 

tendent support and supply facilities, even general world problem ‘of stimulating eco- 
at the reduced levels relative to those of | nomic. growth in less developed countries 

1968, raised that area’s requirements for in 1969. Some of these.. efforts involved 
imports of refined petroleum and certain mineral industries directly or indirectly. 
other mineral commodities, such as ce- United Nations agencies and other multina- 
ment, considerably above the level needed tional groups continued to conduct a num- 
to support the indigenous population. In ber of programs of mineral resource explo- 
the Near East, continued interdiction of ration in the world’s less developed areas, 

the Suez Canal as a route for Near East under either long-term low-interest loans 
crude oil to European markets had essen- or outright grants to the less developed 
tially been compensated for by increased countries concerned. Moreover, there were 
shipments around the Cape of Good Hope a number of similar arrangements of a bi- 
and by swelling North African output, but lateral nature between a single developed 
further dislocations resulted when terrorist country and a single undeveloped country; 
activity interrupted pipeline movement of for example, the U.S. Agency of Interna- 
Near East crude in its overland journey to tional Development (AID) programs for 
the Mediterranean. | nonferrous metals and phosphate minerals 

In Africa, suppression of the breakaway in India. 
Biafran area of Nigeria by the central While multinational assistance programs 
Government contributed to a degree of sta- have generally been restricted to resource 
bilization for the mineral industry of that investigations, in a number of cases bilat-
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eral arrangements have been extended to EEC by the six full-member states. Such a 

processing phases of the mineral.industry. scheme, involving the United States and 
Another form of assistance to the less less developed countries of Latin America 

developed countries has been in the form and possibly other areas as well, was under 
of preferential tariff arrangements such as study during 1969, and any such scheme, if 
those afforded to the African and Latin adopted, presumably will apply to at least 
American Associate Member states of the some mineral commodities. 

PRODUCTION 

_ The value of world crude mineral pro- —the pattern of growth of each varied | 
duction in 1969 was estimated at roughly considerably, while contributing to a gen- . 
$87,000 million, an increase of about $3,000 eral rise in the index for the overall ex- 

million over the 1968 level.2 As in pre- tractive industry in the first half of 1969, a 
vious years, comprehensive, statistically slight decline in the third quarter, and a 
consistent data on the value added by _ rise to new highs in the fourth quarter. 
processing of these materials in mineral in- Metal mining started the year with an. 

| dustry plants in the various nations are index on a par with that of the total ex- 

wholly lacking, and can be estimated only _ tractive industry and 1 point above that 
very roughly; presumably the value added registered for the fourth quarter of 1968, 
was $218,000 million or more. advanced more sharply than the total ex- 

| tractive industry in the second quarter 
PRODUCTION INDEX PATTERNS into the third quarter, and registered a de- 

: oo, cline in the fourth quarter. Coal mining 
United Nations production indexes for showed a slight gain in the first quarter 

various sectors of the world’s mineral in- over its performance in the fourth quarter 
dustry (excluding that of Communist of 1968, then declined through the second 

_ Asia) and for major groups of countries and third quarters and again increased in 
are presented in table 1. This series, using the fourth quarter, following the tradi- 
1963 performance as the base point, indi- tional pattern of poor results during the 
cates that, while all phases of the mineral Northern Hemisphere summer months. Pe- 
industry registered gains in 1969 compared _troleum and natural gas extraction showed 
with their 1968 performance, all crude ex- a slight gain over fourth quarter 1968 re- | 
tractive sectors fell short of the growth sults in the first quarter of 1969, moved | 
rate for all industrial production. Among _ significantly upward in the second quarter, 
the mineral-processing sectors, base metal registered a slight third quarter decline, 
processing registered a greater increase and advanced sharply again in the fourth 
than did total industrial production, but quarter; the bulk of the overall increase 

this gain was from a lower starting point was attributable on a regional basis to 
and the 1969 index for base metal process- consistent increases in performance of the 
ing fell just short of that for overall in- industry in the Near East. In contrast to 
dustrial production. The nonmetallic min- pattern of geographic distribution of over- 
eral processing sector registered production all extractive industry growth in past 
gains that enabled it to remain on a par years, the Nations of Communist Europe 
with overall industrial production gains, (excluding Yugoslavia) recorded no sub- 
while the coal, petroleum, and chemical stantial gains comparing total year results 

industry production index, which increased for 1969 with those for 1968—the overall 

markedly in 1968 and for that year stood —TEsimates based trapolation of data for 
considerably above the general industrial  1963°compiled for and published in Annales des 
production index, again in 1969 registered Mines, No. 4, 1966, Pp. 7-98, to which has been 

a significant gain, placing this industry sec- reported in that publication to allow for commodi- 
tor once again in the forefront of the var- ties not included in the Annales des Mines study. 

ious sectors of industry that comprise the of ‘extractive mineral industry production presen- 
world’s total industrial operations. ted in table 1 of this chapter, but allows for pro: 

Fxamining the extractive mineral indus- Nations index. On this basis, figures. for previous 
try by its major component sectors—metal, years, én thousand million US. dollars, follows: 

coal, and petroleum (including natural gas) Pee? a? 1966, 76. 1967, 79; 1968, 84.
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index for extractive industry production total. Tables within the statistical sum- 
for these Nations for 1969 stood only 3 mary section of this chapter provide de- 

| points higher than in 1968, or 44 percent tails on distribution of output of selected 
above that of 1963. The non-Communist major commodities by major producers for 
world registered a 6-point gain to 130 per- 1967-69. | | | 
cent of its 1963 performance; this was Nonfuel Mineral Commodities.—Of the 

chiefly the result of gains registered by the 37 metallic mineral commodities listed in 
less industrialized countries of ae includ- table 2, 30 registered increases in produc- 
ing the ou countries or the Near East. _ tion in 1969 compared with 1968 results; 
4 Considering the miner eit pee iM- declines were recorded, for the remaining 
ustry actors 1969. wid ha per vetale seven. While the 1969 data are in general _ 

ance during OY, Wor! ase metals preliminary, and subject to revision, ex- 
: enterprises showed a sharp growth compar- amination of detailed data for the produc- 

ae the first A068 ‘ the year with the ing countries indicates that in all likeli- 
‘ast quarter 0 , edged upward slightly hood these declines are actual and will not 
m tne second quarter, decined ho the be eradicated by inclusion of additional, as 

ire quarter, anc registered new highs in yet unreported, tonnages. The most 

the fourth wanes the at ee att ‘significant declines were those recorded for 
signiicantly to an overall gain oL a white arsenic (down 18.3 percent) and 
points in the annual average index com- primary smelter tin (down 27 percent) 
pared with that of 1968. Nonmetallic min- other declines were by less than 2 percent. | 
eral processing operations had a relatively The most significant increases on a_per- 

Tr fur quer 268 eof a8 po SRE, as le, wee tose repeal : Ar - for beryl, mine copper, ilmenite, an 
iB of ee ne then but recovered sharply smelter zinc, all of which were up over 9 

dine operation atthe Sond gener PREM comate, wih 1988 performance : ! rt 7 rom the viewpoint of tonnage. increases, 
level prog ee third quarter, and edged gains in iron ore, pig iron, and steel ingots 

Grey high Inthe dito. the pace. snl “Ming wete everwhciingy_ om * ~ nant, tfollowe 9 tnose registerec or 
leum and coal processing and ‘chemical in- bauxite, alumina aad lumina, . 

dustry, growth was fairly steady through a: ; . 
the year, except for a very slight decline A mong the 23 industrial nonmetallic 
in the third quarter. mineral commodities for which world out- 

| “On a regional basis, the Communist _ put data are listed in table 2, 16 showed a | 

countries of Europe showed greater growth ee production vel ‘4 ae han an 
in processing industry operations than they 14 6-1 veent chortfan, — hi ee d ° 
did in the extractive industries, and for tio “PS i‘ th ate a Brapnite P otace 
another year showed greater gains relative me ee ne Breatest from a percentage 
to their 1963 performance than did the viewpomt, b ut this was far overshadowed 
world’s non-Communist countries. How- from the viewpoint of tonnage by the de- 
ever, it should be stressed that these gains omnes aoe iat P posphate my ‘ GC 
are solely relative to performance of the P nt. 356.000 tons ° um PY " ee P 50 
industries of these two areas in 1963, and ee ent 941 000 ? h an It ch oul d be n & ed 

the reader should consider the relative eo © he d i s) - * Tne tes 
performance of these two areas in terms of tat te decline registered Or pyrite is in 
quantitative output, for the gains of the par due to exclusion of the U-S. igure for 
Communist nations are from a lower base 1969, wh ich was withheld to avoid disclo- 
level in terms of quantitative output of sure of individua] company data. Also note- 
most commodities worthy on a quantitative basis was the 

" 931,000-carat decline (3.1 percent) in in- 
QUANTITATIVE COMMODITY OUTPUT dustrial diamond output. Among nonme- 

tallic mineral commodities registering sig- 
Table 2 summarizes total world output nificant percentage gains in production in 

of a number of mineral commodities for 1969 were nitrogen content of nitrogenous 
1967-69, while table 3 gives the regional fertilizers (up 9.7 percent), gem diamond 
distribution of 1969 output of these com- (up 8 percent), magnesite (up 7.8 per- 
modities in terms of percent of world cent), fluorspar (up 6.7 percent), and salt
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(up 6 percent). On a tonnage basis the did natural gas; both gained at the ex- 
26.5-million-ton increases in cement out- pense of coal, while hydro-geothermal-nu- 
put, the 7.6-million-ton upturn in salt pro- clear power retained a consistent share of 
duction, and the 2.5-million-ton growth in total as shown in the following tabulation: 
nitrogen fertilizer (nitrogen content) were 
most prominent. : —————_ 

Tables 27 to 40 in the statistical sum- one odoction | 
mary section of this chapter give details of Energy source (percent) 

7 output of major nonfuel mineral commodi- = = = 49671 1968! 19692) 
ties (both metals and nonmetals) by 9° ©_———!- 
major producers in 1967-69. Coal (including lignite) - - 38 3 87.0 35.7 

Mineral Fuel Commodities.—Preliminary Natural gas_.---__----- 19.0 19.4 20.0 
data indicate that world production of en- se Ai ad peri and 33) 22 
ergy commodities in 1969 reached a new nn 
high in terms of standard coal equivalent Total_--..------- 100.0 100.0 100.0 | 

(SCE) » aS output of all major crude MAN - 1 United Nations. World Energy Supplies 1965-68. 
eral fuels reached new production highs. Statistical Papers, Series J, No. 13, New York, 1970, 

World output of commercial energy P. : Estimate, based on extrapolation of United : 

commodities $ was about 6,518 million me- Ration. “commodities reported to ahd published by 
tric tons SCE, compared with 6,140 million the U.S. Bureau of Mines. 
metric tons in 1968 and 5,760 million me- 

tric tons in 1967. Each of the commercial Among the energy products recorded in 
energy sources listed in table 2 registered table 2, which include not only the pri- 
new record highs in 1969; previous record ™ary energy sources but such processed 
highs for all except coal had been the items as coal and fuel briquets, available 

1968 output levels, while the previous rec- 1969 output data show gains for all com- 
ord high for coal production was in 1966. modities except anthracite coal and coke 

- In 1969 for the third consecutive year, other than metallurgical. 
crude oil ranked as the leading source of Tables 41, 42, and 43, respectively, give 

energy on a percentage basis, and contin- output of coal, crude oil, and natural gas 
ued to increase its share of the total, as for 1967-69 by major producers. 

| TRADE , 

GENERAL TRENDS from developed countries to those less in- 

The aggregate value of world mineral dustrialized nations, as their requirements 

. . : for such materials increased. Moreover, 
commodity trade in 1969 undoubtedly ex- ll val th i 1 dit 
ceeded the estimated $63,230 million level overall value growth in manera’ commeeyy 
attained in 1968, but data available at this hi vc was funner expandee ey genera 
writing was not sufficiently complete to es- deine 69. Or a number oF commoennsss 
timate the 1969 level with any certainty. t O68 th most nt vear for which 
Despite the absence of complete 1969 trade 1 vd , te t ° de oe y abl 
data, it was apparent that during this argely complete trade returns are avaran 
year, as in 1968, the less industrialized na- on a worldwide basis, mineral commodities 

tions continued to expand output of min- hora te ‘bon eR a to nave al 
eral commodities for processing in devel- counted for about «0 P tL f° h, a 
oped countries at a greater rate than the OF the ony trace a 1966 we Gy nn . im 
developing countries expanded internal " he 5o 06 t | vel b or t 7 On @ P a 
production of such materials. The 1969 ag- ha t 19 eve h ut no he f Swi a 

gregate value of mineral commodities snare as in 65, as shown in the following 

traded was increased over that of 1968 by tabulation: 
increased shipments of these crude and 
partly processed mineral commodities from s Exelud dca |. bagasse, animal dung 

less developed nations to the developed  anq other minor’ facls. although such fuels are 
countries for processing, and also by a_ used as commercial fuels in. some omic, ane 

greater flow of mineral semimanufactures 1} foralenecey material production.
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_—__ eee : 
Estimated value Increase Mineral 

: of all mineral relative to commodities, 
Year commodities previous share of all | 

traded ! year commodities 
- (million dollars) (percent) traded 

. . (percent) 
C—O 

1964... eee r 45,620 13.3 26.5 
1965_.__._------------- 22 _____----------- 49,870 9.3 26.8 
1966____.__---2- eee r 53,060 r6.4 26.1 
1967.___.__- eee r 56,540 56.6. 26.4 
1968___-.-_- 22 63 , 230 11.8 26.5 © 

i 

r Revised. _ . 
' Value estimated from data on major mineral commodities appearing in table 4, to which has been added a 

factor for mineral commodities not included in that table. The factor added is based on comparison of com- 
plete mineral trade value returns for selected countries with data given for thesesame countries in the source 
for table 4, which includes only the selected mineral commodity groups specified in the footnotes. to that 
table. This comparison indicates that the recorded mineral commodities listed in table 4 represent about 81.5 
percent of total mineral commodity trade. 

The tabulation also indicates that in 1966, then up in 1967 and down again, in 
reaching the new record high total value 1968. | | 

| of $63,230 million, mineral commodities Table 6 also reflects the general upturn 
. registered an 11.8-percent gain over 1967, in the value of export trade in each of the 

the greatest percentage increase recorded major mineral commodity groups. Within 
since 1964. the 5-year span covered by the table, only 

a | | in the case of iron and steel in 1966 was 
COMMODITY GROUP TRADE PATTERNS there a decline relative to the previous 

Table 4 gives the value of world export ee level, cand this wy only a n action of 
trade in major mineral commodity groups Peat fe hee. aring Une Br he pa 4 
for 1964-68 and provides for comparative vd i. or the aggregate o oe: ve indl- 

| purposes the value of total world commod- hk oa ‘Uh, th t of “tl ce ity din oulps 
7 ity exports. Although major mineral com- iste Mer f a oh on eho ity 1, - 

modities in 1968 accounted for only a  P ort trade 1, the di years § choy 4 © 
Slightly larger share of total world com- major ha mera’ Commo 1 BY oth snowee 4 

| modity trade than in recent past years, somewhat e066. Overal’ growth in every 
and although each of the major groups of ©" ©*C€P t . : 

_ mineral commodities has shown virtually | 
unbroken growth trends during 1964-68, REGIONAL TRADE PATTERNS — 
there have been significant variations in Data on the geographic distribution of 
the proportion of total major mineral world trade in major mineral commodities 
commodity trade accounted for by each of (metal ores, concentrates, and scrap, ingots 

the principal groups of these commodities, and semimanufactures of iron and _ steel 
as shown in table 5. These variations are and of nonferrous metals, crude nonme- 

the rest ne different growth rates reg-  tajs.4 and all mineral fuels) are presented 
lised. Tr. the several commodity groups in terms of dollar value in tables 7, 8, and 

ised. . 
s¢ ese growth rates are given IM 9 for 1968, the most recent year for which 

table 6. The most pronounced trend has . : | - . reasonably comprehensive data are avail- been the declining proportion of total ble. Table 7 is desioned to show the im 
major mineral commodity trade accounted able, habie 1 1s esign c . os © 8 : 
for by ores, Concentrates, and scrap in portance of total major mineral commodity 

every year in the period 1964-68. In con- €xport trade relative to total commodity 

trast, nonferrous metals generally registered  €xport trade for the world as a whole and 
gains in each year during this period, ex- for selected individual countries and coun- 

cept for a modest slump in 1967 that was try groups. Table 8 gives the breakdown 
virtually canceled’ out by a recovery in by commodity groups of total major min- 
1968 nearly to the 1966 share level. Iron eral commodity trade, in terms both of ex- 
and steel and nonmetals have generally 
shown percentage declines in recent years, ‘Crud ,; ‘ncluded in thi 

. . rude nonmetals were not include in this 

the former since 1965, the latter since group in previous editions of this chapter; thus 
1966, while mineral fuels have fluctuated— data on trade in major mineral commodities in 

. . this edition are not comparable with those pre- down in their share between 1964 and sented in previous editions.
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ports from and exports to each of these se- commodity trade by selected countries and 

lected countries and country groups, areas. — 
reflecting to some extent regional self-sufi- = The following tabulation gives the dis- 
ciency or the lack thereof for each com-_ tribution of world trade in major mineral 
modity group. Table 9 shows the direction commodities between industrialized nations 
of flow of total value of major mineral and less developed countries for 1968: 

. Sources of exports Lo 

BO - Destinations a .  Industralized = = Less a a 
countries developed Total 

ee countries 

Value in million dollars: | 
To industrialized countries____...--.----_------ 25, 566 17,846 43 ,412 

. To less developed countries______...__.__------ 4,725 3,403 8,128 

| Total. ____._-------- eee eee 30,291 21,249 51,540 

Share of world total in percent: — 
To industrialized countries_.__.......---------- 49.6 34.6 84.2 
To less developed countries____________.__.---- 9.2 6.6 15.8 

Total___._-------------------------------- 58.8 » 41.2 100.0 

The data presented in the foregoing tab- Africa ranks very low, with only 5.2 per- 
ulation are not exactly comparable to cent, but this figure is based solely on the 
those published in the. 1968 edition of this nation’s fuel exports; the sizable sums for 
chapter, owing to the inclusion in this gold, diamond, and a number of other key 
year’s chapter of data on crude nonmetals mineral commodities are not included in 

| exports. Nonetheless, available information the mineral total owing to absence of such 
. indicates that in 1968, the industrialized data in the source publication. 

nations provided a larger share of total Considering these exports from the view- 
| major mineral commodity exports than in point of the indicated recipients, the varia- 

1967; this reversed a trend extending back tion in terms of percent of total commod- 
to at least 1965, under which these nations ity export trade accounted for by major 
accounted for a steadily decreasing share mineral commodities is not nearly as wide 
of the export total, while the less devel- as the variation from the viewpoint of or1- 
oped countries had been providing an in- gin for most countries and areas listed. 

7 creasing share of the total. However, the Japan ranks far ahead of other listed re- 
longstanding pattern of industrialized na- gions, with major mineral commodities ac- 
tions receiving as imports an increasing counting for 40.5 percent of the total. In 
share of the total world major mineral the case of most other highly industrial- 
commodity exports seemingly remained un- ized countries, major mineral commodity 
altered. imports fall within the range of 20 to 25 

Considering the contents of table 7, it is percent of total commodity trade; Canada, 
significant to note the wide variation be- the Republic of South Africa, and Austral- 
tween regions in the share of total re- ia-New Zealand are the most prominent 
gional commodity exports accounted for by exceptions. These nations, with low popu- 
the major mineral commodities. The Near lation densities and sizable undeveloped 
East, largely as a result of the huge oil ex- mineral resources, follow more the import 
ports, ranks highest with 83.8 percent of pattern of the less developed areas, with 
the total, followed by those nations classi: major mineral commodities accounting for 
fied as “rest of world” with 56.4 percent, only 12 to 15 percent of total commodities 
nonindustrialized Africa (Africa except the listed as exported to them. Among the spe- 
Republic of South Africa) with 48.6 per- cifically identified less developed areas, 
cent, and Latin America with 39.1 percent. only Communist Asia received export ship- 
At the other end of the spectrum are the ments of major mineral commodities in 
United States, with only 9.4 percent, and quantities sufficient for the total value to 

Communist Asia with 69 percent. It reach a level in excess of 20 percent of the 
should be noted that from the figures pre- total of all commodity shipments to the 
sented in the table, the Republic of South area.
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Table 8 requires little explanation ex- nations collectively received major mineral 
cept to note the principal exclusions—the commodities with a value equal to 8.5 per- | 
absence of data for metal and crude non- cent of total world exports of these mate- 
metal exports (most notably gold and dia- rials. The European Communist countries 
mond, in terms of value) from the Repub- thus registered a positive trade balance of 
lic of South Africa, and of all crude $1,435 million, an increase of $180 million 
nonmetal data for Latin America, the Near over the 1967 level. 

: East, South Asia, the Far East, Australia, While the greater part of the total 
and New Zealand. While a portion of major mineral commodity trade of these 
these figures are apparently included under _ nations in 1968 continued to be with other 
“not reported,” and thus apparently do nations of the group, the percentage -of 
swell the world total to an appropriate this total accounted for by intratrade di- 
level, the importance of these commodities minished markedly. Of total major mineral 

| to the specific countries cannot be shown. commodity exports credited to the nations 
Moreover, owing to the scheme of report- of this group in 1968, 52 percent by value 
ing used (Standard International Trade was destined for other Communist Euro- 
Classification, Revised—SITC) , gold is ex- pean countries, compared with 60 percent 
cluded from all totals. (of the smaller total) in 1967. Considering 

Table 9, generally speaking, requires no world major mineral commodity shipments 

detailed explanation or discussion except by their reported destinations, almost 70 
to note that data contained therein are percent of the total destined for Commu- © 
not exactly comparable to those in the nist European countries, originated in other — 

outwardly similar tables appearing in pre- Communist European countries in 1968, 
vious editions of this chapter, because an compared with almost 80 percent in 1967. 
additional commodity group—crude non- Recorded major mineral commodity ex- 

, metals—has been included in the 1969 edi- ports of Communist Europe to other na- | 
tion. ; tions increased by $750 million to $2,770 

As in past years, the countries of the Million from 1967 to 1968, while exports : 

EEC in 1968 provided slightly over 20 per- Ff other nations to this group increased by 
cent of total world exports of major min- $570 million to $1,335 million. While the 
eral commodity exports and received over figures cited for 1967 are not strictly com- 
28 percent of these shipments on a value parable to those for 1968 owing to the in- 
basis. In terms of export price valuation, ‘lusion in the latter figure of data for 
the EEC countries had a negative major crude nonmetals, the addition of this com- 

mineral commodity trade balance of $4,465 | Modity group accounts for only a modest | 
million. Of the total value of major min- Part of the increase in trade with other 
eral commodity export trade credited to mations. a 
the EEC, $5,375 million was for commodi- Japan, separated from other Asian na- 
ties traded between the member nations, tions owing to its position as the only 
while exports to non-EEC countries were ™ajor industrialized nation of the area, 
valued at $5,070 million and exports from Was the indicated destination for 8.6 per- 

non-EEC nations to the EEC countries cent of total world exports of major min- 

were valued at $9,535 million. eral commodities and was the source of 3.7 

The member states of the EFTA in 1968 Percent of these exports. Japan’s major 
provided 7.4 percent of all major mineral ™ineral commodity exports increased by 
commodity exports on a value basis and 493 million in 1968 relative to the 1967 

were the reported destination for 10.7 per- level for an increase of 35 percent, com- 
cent of world exports of these materials on pared with the 2.4-percent decline in 1967 
a value basis. The region recorded a total Telative to 1966 performance. Considering 

deficit of $3,710 million in net trade on €XPOrts to Japan, the 1968 level was $460 
an export price basis for major mineral Million greater than in 1967, an increase 

commodity groups in 1968. | | 
The Communist nations of Europe (ex- 5Inasmuch as Japanese export data presented 

cluding Yugoslavia) in 1968 recorded ex- here for 1968 exclude crude nonmetals, sthey are 

ports of major mineral commodities with a major ‘mineral commodity exports of other nations 
value equal to 11.3 percent of total world to Japan do include figures for crude oe 
exports of these commodities, while these Million of the total reported. y
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of less than 12 percent compared with the the viewpoint of the reported value of ex- 
43-percent growth recorded between 1966 ports to them, all showed increases in 1968 
and 1967. Thus the nation’s negative trade _ relative to 1967 (again discounting the ef- 
balance in major mineral commodities fect of the addition of crude nonmetals 
Stood at $2,524 million for 1968, down shipments to the 1968 figure) except for 
slightly from the $2,557 million level of | the Republic of South Africa. 
1967 but still far above the $1,328 million Comparison of the share of total world 
level of 1966. major mineral commodity exports ac- 

Considering the remaining industrialized counted for by these nations in 1968 with 
/ areas of the world—the United States, the 1967 results given in previous editions 

Canada, The Republic of South Africa, of this table would not be valid, owing to = 
Australia, New Zealand, and the nations of the inclusion of crude nonmetals in this 

non-Communist Europe that are not mem- edition. 
bers of EEC or of EFTA taken as a group Considering the world’s less developed 
—all showed gains in dollar value of countries in groups on a continental basis, 
major mineral commodity exports to other all showed increases in dollar value of 
nations in 1968 relative to those of 1967, both exports to and exports from the areas 
and the gains recorded were substantially in question except for Communist’ Asia, 
greater than the value of the crude non- which registered a decline in the value of 
metals exports that were included for the exports to other areas (again discounting 
first time in 1968 in the detail in table 9. the increase resulting from the inclusion of 

Examining these same countries from crude nonmetals in 1968) . 

CONSUMPTION | 

NONFUEL MINERAL COMMODITIES As in the case of iron ore, complete 

oo. world data for consumption of iron and 
: Ww orld consump tion of most nonfuel steel scrap are not available, but for the 

mineral commodities, both metals and same 21 countries listed in table 10, 1969 

nonmetals, again advanced in 1969 both in recorded scrap consumption totaled about 
terms of gross tonnage and on a per capita oxo million tons, compared with 236 mil- 

basis, but the latter pains were more mod- lion tons in 1968 and nearly 234 million 
est and less universally consistent as world tons in 1967. It should be noted that these 

| population continued to increase. Consider- scrap consumption figures are incomplete 
ing individual major commodities, world 5 that use in a number of types of facili- 

consumption of ron Ore ap parently ties other than blast furnaces and _ steel- 
reached a record high. Complete data on works is not reported for many countries; 
Iron Ore consumption for 1969 were not thus actual total scrap consumption in the 
available at this writing; however, for a se- 21 nations listed undoubtedly exceeded the 

lected group of 21 nations, including all foregoing recorded totals. 

major world P rodu cers of pig iron except World consumption of iron and _ steel, 
mainland China, iron ore consumption in while not recorded, undoubtedly reached a 
agglomerating plants, blast furnaces, and new record, in keeping with production 
steelmaking totaled about 579 million tons growth. , 
(total includes some estimates), a figure In the case of major nonferrous metals, 

nearly 7 percent greater than the level re- for which estimated world consumption 
corded for the same nations in 1968, as in- 44, appear in table 11, world use of each 
dicated in table 10. Of total iron ore con-  o¢ ine fve metals shown reached new 

sumption, over half s treated wn highs in 1969. In terms both of growth 
agglomerating plants prior to being fed to rate and tonnage increase, aluminum 
the blast furnace; a relatively small part of headed the list with a 10-percent, 890,000- 

the total (about 8 million to 9 million  jnetric-ton increase to 8,984,000 tons. The 
tons annually)—is consumed directly in percentage growth was slightly lower than 
steelmaking and the balance, with or with- the 11.9 percent recorded for 1968, but on 
out agglomeration, is fed to blast furnaces a tonnage basis, the annual increase ex- 

and other facilities for the production of ceeded that of 1968 as well as the previous 
pig iron and similar products. record high for tonnage increases—that of
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680,400 tons recorded between 1958 and 40.0 ‘percent of total consumption (39.5 
1959. An increase of 8.6 percent was regis- percent in 1967), followed by solid fuels 
tered for world copper consumption; on a with 38.0 percent of the 1968 total (38.8 
tonnage basis, the increase amounted to percent in 1967). Gaseous hydrocarbons ac- 
553,000 metric tons, for a new high of counted for 19.7 percent of the 1968 total 
6,989,000 tons. Lead consumption reached (19.4 percent in 1967), while primary elec- 
nearly 3.5 million metric tons, 9.2 percent tric power roughly held its own, account- 
above the 1968 level, while zinc consump- ing for about 2.3 percent in both 1968 and 
tion rose only 5.7 percent to about 4.6 mil- 1967. Thus, liquid and gaseous fuels both 
lion tons. ‘Tin consumption, with a 4-per- recorded substantial gains on a quantita- - 
cent growth to 181,000 long tons, increased tive basis and in doing so_ registered 
more significantly than in 1968, but still growth rates in excess of that recorded for __ 
ranked far behind the other major nonfer- solid fuels; this further eroded the position 
rous metals in terms of percentage growth. of solid fuels on a _ percentage basis. 

While complete world data on nonmetal- Growth rates for each of the categories for 
_ lic. mineral consumption are not available, 1967-68 were as follows: Solid fuels, 4.9 

| it is certain that use of most major com- percent; liquid fuels, 8.7 percent; gaseous 
modities—limestone, cement, sulfur, and fuels, 8.9 percent; primary electric power, 
fertilizer materialk—advanced in 1969. 5.3 percent. : 
World consumption of nitrogen fertilizers While data for 1969 are not sufficiently 
for the fertilizer year 1968-69 (year ending complete to determine growth rates by 
June 30, 1969) was reported 6 to have to- each class of fuel or the share of each of : 
taled 26,765,000 tons in terms of nitrogen total consumption, it appears certain that 
content, more than 2.4 million tons over the solid fuel growth rate did not equal 
the level for the preceding fertilizer year. that of total energy, and that the solid 
This increase for nitrogen fertilizers, how- fuel Share was further eroded in 1969, 
ever, was apparently diametrically opposed _ with liquid fuels and gaseous fuels gaining 
to the trend for consumption of phosphate more rapidly and thereby increasing their 
rock and crude potash as inferred by pro- share of the total. | 
duction levels for these fertilizer raw mate- The sharp recovery in solid fuel con- | 
rials, which registered output declines for . sumption in 1968 after the 1967 slump was 
the first time in several years. (Consump-_ chiefly the result of a restoration of coal 
tion data for phosphate rock and crude ~- production and industrial activity in coal- 
potash are not available) . consuming industries in mainland China 

| following the major political disorders and 
MINERAL FUEL COMMODITIES associated interruption in both production 

Total world consumption. of traditional a “The ie oie mn mat df a 
commercial mineral fuels (coal, oil, and . Bo ee Browhy an quid sue : . . use in 1968 was attributed to successful ef- natural gas) and of primary electric power | . 

forts on the part of suppliers to overcome generated by means other than the burn- . wa . . . delivery obstacles arising in 1967 as a re- ing of these fuels) in terms of SCE in it of hostilities in the Near East. Whil 
1969 was estimated to be about 6,400 mil- SU" OF DOStities in the Near hast. Wale ; the continuing instability of this region lion metric tons, but final returns may os ye 

. and the potential effect of this instability alter this figure appreciably. In 1968, the . . ; 
; on oil deliveries remained effective forces Jatest year for which reasonably complete . | ; . ; 

. in partially retarding the slump of solid returns are available, total energy con- . 
. . fuels in the West European energy market, sumption from the aforementioned sources f th terial theless contin- 

reached 6,016 million metric tons, over 7 hed t "doe. doe erta q NONEMNESS COND | 
percent greater than the 1967 level. Table “SC '0 €U8€ COwnware.— . . . Examining the data in table 12 from a 12 details energy consumption by major ; . ; wt gs ; . regional viewpoint, the distribution of source (solid fuels, liquid fuels, natural . . . . . total 1968 energy consumption varied only gas, primary electric power) and by conti- lightly £ that of 1967. despite some 
nental areas for 1964-68, as reported by . y nif a dif » cespie | nal 
the Statistical Office of the United Nations. 4! ch en cant “to the. ocwhereiy 
On the basis of data in this table, liquid SOW" Fates, owing to the ove ms 
fuels were the leading energy source for oN 
the second consecutive year, accounting for 1970. ec as V eaamie No. 63 January-February
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dominance of three main areas—North showed an increase, but as in the past, the 

America, Western Europe, and Communist developed nations of North America and 

Europe-Asia (the latter being the domi- Europe registered the most significant in- 
nant element in the group of unspecified creases—several hundred kilograms per 
countries) . South. America (the dominant person—despite their lower growth rates 
part of “Other America” in the table), the on the basis of total tonnage consumed, 
Far East (led by Japan), and Communist while the less developed nations recorded 
Europe-Asia recorded gains in excess of the only modest per capita gains—a few tens 
world total and thus accounted for a _ of kilograms in each area. It is perhaps 

| Slightly larger share of the total. Carib- significant that the declines in per capita 
bean America and the Near East were consumption noted in Africa and “coun- 
quite close to the world total growth rate. tries not elsewhere specified” between 1966 
North America, Western Europe, and and 1967 were reversed in 1968—in both 

Oceania failed to register growth rates cases the 1968 figure reached a new high. 
| equaling that of the world total, thereby The 1967 decline in unspecified countries 

accounting for slightly lower shares of the as noted previously was primarily due to 
total. No area, however, recorded a change the precipitous decline in consumption by 
in share of the total of more than a few mainland China. This area, while showing 

tenths of a percent. an increase in 1968 relative to the 1967 
From the viewpoint of per capita con. figure, failed to reach its 1966 peak in 

sumption, each of the world areas listed 1968. 

| INVESTMENT | 

Comprehensive data on world investment Table 14 summarizes non-Communist 
in mineral industry operations are not world petroleum industry capital expendi- 

. available, but partial data on investment tures and _ exploration expenses for 

in certain geographic areas and certain 1966-69, distributing the totals on a geo- 
major commodity sectors of the total in- graphic basis. In 1969, overall capital ex- 
dustry may illustrate the continued overall penditures and exploration expenses were 
growth in such investments. increased only 2.7 percent over the 1968 

Table 13 summarizes steel industry in- evel, a far smaller increase than the 14.7 

vestment expenditures for countries and percent growth registered between 1967 
country groups within the Organization for 4nd 1968 and less than half as large as the 

| Economic Cooperation and Development 62 percent registered between 1966 and 
(OECD). The reported data indicate an 1967. The 1968 to 1969 growth was not 
increase of 6.3 percent in the level of an- distributed uniformly between continental 

nual investments for 1969 over 1968 levels reas, with expenditures in the United 
for the listed countries, a figure lower than States and Western Europe standing at 
the 10.5-percent growth between 1967 and ower levels than in 1968 and the growth 
1968, and the 9.2-percent growth between registered for other areas varying from a 
1966 and 1967. These steel industry invest- high of 15.6 percent in the Near East to 
ments continued to result in increases in 6.6 percent for the Far East, with the un- 
productive capacity, but these increases Specified area figure increasing only 3.8 
have come about chiefly through the re- percent. 
placement of old equipment with facilities Overall expenditures and expenses in the 
capable of producing greater quantities of United States decreased 1.8 percent; thus 
steel at lower unit costs, rather than by that area, while retaining a commanding 

simply adding additional facilities. Addi- lead over all others in terms of total value, 
tional oxygen steel process equipment and accounted for only 45.0 percent of the 1969 
sintering and pelletizing plants for iron total compared with 47.2 percent in 1968, 
ore processing again represented significant and 49.3 percent in 1967 and 1966. In 
parts of the total investment, not only Western Europe, total expenditures and ex- 
among OECD countries, but also in other  penses in 1968 were almost 5.3 percent 
steel-producing nations and iron ore source below those of 1968; the region accounted 

nations. for only 13.2 percent of the total (14.3
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percent in 1968, 16.9 percent in 1967, and Expenditures for marine facilities in 
16.3 percent in 1966), and it remained in 1969 showed the most marked growth, in- 
second-ranked status as the locale for capi- creasing 24.8 percent over those of 1968, 

| tal expenditures and exploration expenses with the result that they represented 10.6 
| among the areas listed for the second year. percent of the total (8.7 percent in 1968). 

“Other western hemisphere” (Canada and Other categories registering a higher share 
Latin America) registered an 8.3-percent of the total in 1969 than in 1968 were re- 
increase over the 1968 level, accounting for fining—up 8.8 percent to 16.2 percent of 
15.1 percent of the total (14.3 percent in the total (15.3 percent of the 1969 total) ; 
1968, and 12.6 percent in 1967, and 1966), marketing up 5.3 percent to 14.2 percent 
and continued to increase its lead over of the total (13.9 percent of the 1968 
Western Europe in terms of dollar value. total); and exploration expenses, up 3.8 
Africa accounted for expenditures and ex- percent, to account for 7.0 percent of the 
penses 5.9 percent greater in 1969 than in total (6.9 percent of the 1968 total) . , 
1968 and thus took 4.6 percent of the In the case of expenditures for chemical 
non-Communist world total (4.5 percent in plants, the total decreased by 11.5 percent, 
1968). In the Far East expenditures and and _ this category accounted for only 6.6 
expenses in 1968 were 6.6 percent greater percent of the total (7.7 percent in 1968) . 
in 1969 than in 1968, and represented 8.2 Expenditures for miscellaneous. items de- | 
percent of the total (7.9 percent in 1968). clined even more sharply, falling 13.6 per- 
This increase was chiefly the result of cent below 1968 levels, with the result that 
plant construction in Japan. The Near its share of the total was only 2.6 percent. | 
Fast, registering a 15.6 percent gain in Table 16 details U.S. direct investment 
value, accounted for 3.9 percent of the in mining, smelting, and refining and in 
1969 total compared with 3.5 percent in petroleum industry activities in foreign | 

| 1968 and 3.6 percent in 1967. Regionally areas for 1968 and 1969. The overall 
unallocated capital expenditures, chiefly growth rate of this foreign investment in 
tanker construction, advanced only 3.8 per- mining and smelting between 1968 and 1969 
cent in 1969, compared with 31.7 percent was 3.7 percent, a markedly lower figure 
in 1968, and comprised 9.9 percent of the than the 13.0-percent increase between 
total (8.3 percent in 1968) . 1967 and 1968 and the 11.5-percent in- 

Table 15 distributes the same totals of crease registered between 1966 and 1967. In 
non-Communist world capital expenditures the case of petroleum investment, too, the 
and exploration expenses for 1966-69 by increase between 1968 and 1969 was at a 
industrial sectors. Here too, there were sig- | new low for recent years—5.8 percent com- 
nificant shifts in the pattern of distribu- pared with 8.5 percent between 1967 and 
tion, comparing that of 1969 with those of 1968 and 7.4 percent between 1966 and 
1968. Capital expenditures relating to pro- 1967. Examining U.S. investment on re- 
duction facilities increased by 1.7 percent gional basis, it is significant that between 
and constituted 38.2 percent of the 1969 1968 and 1969 mining and smelting invest- 
total (38.8 percent in 1968), while such ment declined in Latin America and Eu- | 
expenditures for pipelines decreased by rope, while increasing in other listed areas, 
15.6 percent in 1969 relative to the 1968 while in the case of petroleum investment, 
level, accounting for 4.6 percent of total all areas shared in the increase except the 
expenditures and expenses (5.6 percent in Near East, where a very slight decline was 
1968) . noted. 

TRANSPORTATION 

. MARINE TRANSPORT number of vessels and tonnage, listing 
. these classes separately. In the case of each 

Three major classes of vessels are en- oF these major classes, not all of the vessels 
gaged in transporting mineral commodities jisteq are engaged in transporting mineral 
—oil tankers, bulk carriers, and freighters. commodities. Tankers, although unquestion- 
Table 17, derived from a report of the ably most heavily devoted to trade in 
U.S. Maritime Commission, summarizes the crude oil and refinery products, move some 
world’s total merchant fleet in terms of chemicals and other materials such as
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whale oil. Bulk carriers heavily engaged in fleet continued to be faster than that of 
. movement of metal ores, cement, and ferti- the total world merchant fleet, and expan- 

lizers move bulk agricultural products in sion in 1969 exceeded that registered in 
addition to mineral commoditiés. Freight- 1968 both quantitatively and on a percent- 
ers, in contrast to tankers and bulk car- age basis. Between yearend 1968 and 1969, 
riers, are not primarily engaged in mineral the total tanker fleet increased by 4.5 per- : 
commodity shipment, but nonetheless, cent in number of vessels, 10.9 percent in | 

these vessels move sizable quantities of gross tonnage, and 13.9 percent in dead- 
_.........metal ingots and semimanufactures, and weight tonnage; comparable figures for the 

| although the volume of crude mineral ma- previous corresponding: period were 4.1 
terial is not large, are also engaged in ore percent, 8.9 percent, and 11 percent, re- 

and concentrate movement. While data are spectively. | 
not available on a worldwide basis on ton- The average gross tonnage of tankers in : 
nage of mineral commodities moved as a __ service increased from 18,393 tons in 1968 — 

percent of tonnage of all commodities, to 19,518 tons in 1969; in terms of dead- 

moved, it is significant that in fiscal 1969, weight tonnage the increase was from 

| 62 percent by weight of all goods transit- 30,073 tons to 32,774 tons, reflecting addi- 
| ing the Panama Canal were mineral com- tions to the fleet of tankers of greater size 

modities. It may be inferred that, of the than those taken out of service. By way of 
world total, an even higher proportion comparison, in 1966, the average gross ton- 

may be accounted for by minerals, since nage was only 16,343 tons, while the aver- 
many of the new large tankers and bulk age deadweight tonnage was 25,768 tons. 
carriers, which account for a significant The shift toward larger tankers is more 
share of total tonnage or commodities dramatic when examined in detail by var- 

_ moved, are excluded from using the Canal ious size groups, and is particularly pro- | 
by their size. nounced when data for existing vessels are 

From the data in table 17, the world compared with those for planned new con- 

merchant fleet? at yearend 1969 totaled struction. Table 18, compiled from a 
19,570 vessels with a gross tonnage of source other than the U.S. Maritime Com- 

196,247,000 tons and a deadweight tonnage mission and differing slightly in _ totals 
of 297,523,000 tons, increases of 1.1 percent, from those given elsewhere in this section, 
6.5 percent, and 8.9 percent, respectively, indicates that of the world’s total 1969 

| over the yearend 1968 totals. The percent- tanker fleet of about 135 million dead- 
age increases registered for the total mer- weight tons, 19.9 percent was in tankers of 
chant fleet during 1969 were less than 105,000 deadweight tons or more each, 
those logged in 1968 for number of vessels compared with only 11.3 percent in 1968 

(3.0 percent) , gross tonnage (7.4 percent), and only 3.6 percent in 1966. Assuming 
and deadweight tonnage (9.1 percent), and that all additions underway and on order 

only in the case of deadweight tonnage at yearend 1969 are completed and in 
was the increase in 1969 quantitatively service by yearend 1969, and discounting re- 
greater than in 1968. Total merchant fleet ductions in total deadweight tonnage 

growth in 1969 was not consistent, how- Owing to losses, scrapping, and other dele- 

ever, between the various classes of vessels. tions from the roster of vessels in service 
Tankers and bulk carriers registered gains at yearend 1969, 69.5 percent of the 1971 
in both number and tonnage; freighters de- total in deadweight tonnage will be in 
clined in numbers and showed slight in- ships of over 105,000 deadweight tons each, 

creases in tonnages; other vessels (passen- including 30.9 percent in vessels of over 
ger-cargo, passenger-refrigerated cargo, and 205,000 tons each and 38.6 percent in ves- 

refrigerated freighters) registered declines sels of 105,000 to 205,000 tons each. 
in both tonnage and numbers. The world The rapid changeover in the world 

merchant fleet by vessel type continued to tanker fleet continued in 1969 and is re- 
shift in 1969, with tankers and bulk car- flected in breakdown of the total tonnage 
riers accounting for an increased share of these vessels by age groups. The follow- 
both in numbers and in tonnage, and ing tabulation compares the 1969 distribu- 
freighters and other ships accounting for a 
decreased share. 00 

Tankers.—Expansion of the world tanker gross voaatemtown and motor ships of 1,0
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tion of total tonnage by age groups with do not distinguish mineral commodity-ori- 
that recorded for 1968: . | ented bulk carriers from those engaged in 

_ agricultural trade, other sources indicate 
, Percent of total tonnage that at yearend 1968 the aggregate dead- 

’. Year of completion ———______________ weight tonnage of combined ore-oil-other 
| aR 1969 material carriers was 11 million tons, with 

| up Goa carend 1945_____ 3-4 s° 7 million deadweight tons of such vessels 
1951-55_____.......... 12/9 11.1 under construction; at yearend 1969, 13.6 
loop nee TTT | 3o°3 21.6 million deadweight tons of such ships were 
1966-69..._......._.... 25.3 34.6. reported under construction (no figure for 

ed pe ep a eu, ~— completed vessels available) . 
R Souree: British P fd Ol Indastin tees tical As in the case of tankers, there has been 
Press, London, 1970, p. 14. a marked upturn in the average size of 

Distribution of the world tanker fleet at bulk carriers. At yearend 1966, such vessels | 
yearend 1969 by flag of registry, ranked in had an average Bross tonnage of 10,967 
order of national aggregate deadweight tons (16,762 deadweight tons) , while at tonnage, was’ as follows: yearend 1969, the average gross tonnage | 

- was 15,191 tons (24,614 deadweight tons) . 
—_— oo —— Almost’ 81 percent of the total 1969 

Country Number —D aoweight world bulk carrier fleet in terms of num- 
| ___ vessels (thousand tons) ber of vessels and over 87 percent of that 

Liberia___............ 696 80.889. fleet in terms of deadweight tonnage was 
United Kingdom_-_-_.__ 428 17,314 registered under the flags of 12 nations as Norway_.__-.-._--__._- 377 16,215 * - : : Japan__.______________ 359 14,128 shown in the following tabulation, ranked 
phited States_ Srrcrrcze 808 £398 in order of deadweight tonnage to each flag: 

France________________ 142 5,242 
Greece_________:______ 179 5,201 

| aly cB "911 Number Deadweight Netherlands..__.._____ 92 3°103 Country of tonnage Sweden...” 76 2°731 vessels (thousand tons) 

Spainesccw2) tos Rast Liberia SCC West Germany..____-._ 50 2,236 Japan----------------- 385 11, 008 | , Other___.----0--- 77" 509 9,834 orway..------------~ 332 10,202 , United Kingdom_______- 292 5,977 

Potalwwwv-vvec 4,071 188,421 eeicaS 8F 
Oo Sree 87 2,643 

Bulk Carriers.—As in the case of tank- est Germany__--.---- Be tbat 
ers, world bulk carrier fleet growth be- India_-_______________- 35 1,150 

United States_________- 48 941 tween yearend 1968 and yearend 1969 ex- pssRo 27777777. 133 810 
ceeded the level-of growth of the total Other-..-------------. a4 8,456 
merchant fleet for that period. The num- Total....___..___ 2,748 67,638 
ber of vessels increased 5.3 percent, while. ©§£_——e_—_— 
the gross tonnage advanced 11.0 percent 
and the deadweight tonnage recorded for Freighters.—Freighters, which constituted 
the type of carrier moved upward by 12.9 56 percent of the world’s merchant fleet in 
percent. In the case of bulk carriers, how- terms of number of vessels at yearend 
ever, growth in 1969 was at a markedly 1969, accounted for only 32 percent of the 
lower rate than in 1968, when increases of aggregate gross tonnage and 29 percent of 
10.2 percent for number of vessels, 18.8 the aggregate deadweight tonnage of the 
percent for gross tonnage, and 20.7 percent total merchant fleet in that year. Com- 
for deadweight tonnage were recorded. pared with tankers and bulk carriers, a 

As noted previously, this class of vessel much smaller proportion of the total num- 
includes both those moving crude minerals ber of these vessels are engaged in moving 
and concentrates and those hauling bulk mineral commodities; nonetheless- mention 
agricultural products. However, the contin- of this class of ship is in order since they 
ued significant growth is attributed chiefly are the prime class of ocean carrier for 
to additions of large ore carriers and of processed mineral goods, particularly metal 
large combination (ore-oil-other material) smelter and mill products. Unlike tankers 
carriers. While Maritime Commission data and bulk carriers, the number of freighters
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in service at yearend 1969 actually declined sula right to its east bank. This situation 

"relative to the yearend 1968 total, while provided a continuing stimulus to the con- 

the aggregate gross tonnage and dead-_ struction of supertankers (unable to navi- 

weight tonnage accounted for by this class gate this waterway, even if it reopened) 
increased less than | percent. | for the Persian Gulf-European oil trade. 

While the trend toward gigantism noted Such construction was aimed at reducing 

for tankers and bulk carriers did not ex- to a minimum possible level the cost of 

tend to freighters, there has been a modest the far longer haulage route around the 

increase in size in the average of such ves- Cape of Good Hope. The experience of 

sels, from 5,595 gross tons and 7,871 dead- Suez Canal users during the past decade or 

weight tons in 1966 to 5,734 gross tons and more has clearly demonstrated the tenuous — 

7,946 deadweight tons in 1969. nature of this route, and the fact that 

Principal nations of registry of freighters even assuming the reopening of the water- 

are listed in the following tabulation in way, its operation would be subject to in- 

order of their share of aggregate dead-  terruption at any time. 

weight tonnage of total world freighter In the case of the Panama Canal, official 

fleet at yearend 1969: | data of the Panama Canal Company on 

TT Tmber Deadweight vessels transiting the waterway during 

~ Country of tonnage fiscal 1969 indicate that of a total of 103 

: 7 vessels (thousandtons) million metric tons of cargo passing . 

United States.......... 1,359. 14,58 through the canal in vessels classified as 

| Japan Kingdom 2222277 1,15" | 7 ate commercial ocean traffic, almost 62 percent 

USSR. .........._..- 999 6.374 consisted of mineral commodities, an 1in- 

Wee Germany 2227277 or 2 ase crease of about 0.6 percent over the 1968 

Liberia._.............. « 455 4.535 level, and 1.8 percent over the 1967 

Nethotan Ge BH 3° tod figure.8 The fact that mineral commodities 

Panama__________-___-.._ 847 2 222 accounted for an increasing share of total 

Other ITIL 8,801 2459 =< G00ds transiting the Panama Canal is par- 
ticularly significant in view of the pre- 

Total..---------- 10,980 87,250 viously mentioned trend toward construc- 
| tion of vessels too large to transit the 

—_ PANAMA AND. SUEZ CANALS canal, and when it is noted that the total 

Despite the continued trend toward con- quanuty of goods transiting the canal has 

struction of oceangoing carriers for mineral Deen increasing consistently despite such 

commodities so large that they cannot be Construction. The following tabulation | 
accommodated by the world’s two major summarizes Panama Canal activities for 

international seaway canals, these maritime fiscal years 1967-69, in terms of number of 

shortcuts continued to have a marked in- ‘tansits and cargo moved, showing the .im- 

fluence upon marine mineral transport  POrtance of mineral commodities to the 

patterns through 1969. The Suez Canal’s total: a 

influence remained a negative one, since it 8 Data presented in the 1967 and 1968 editions 
was closed for the second entire year be- of this, _chapter regarding ptugntity oF mineral 

cause of the prolonged hostilities between and the ‘percentage share ‘ot total materials moved 

the United Arab Republic and Israel; the accounted for by mineral commodities | were in 

latter continued to occupy the Sinai Penin- —fStais, both for minerals and ver all cargo. 

. Fiscal years 

89671968 1989 
Number of transits: 

Commercial ocean traffic. __..__.-------------------------------- 12,412 13,199 13,150 

Other traffic_______..___--------------------------------------- 1,658 2,312 2,177 

Total. ________------------------------------------------------ = :14, 070 15,511 15,327 

Cargo moved (million metric tons): a 
Commercial ocean traffic: 

Mineral commodities__._..---------------------------------- 52.7 60.2 63.9 
Other commodities. ____._-.-------------------------------- 34.9 37.9 39.1 

Subtotal___......____.----------------------------------- 87.6 98.1 103.0 
Other traffic, all commodities. _____.----------------------------- 6.9 9.1 7.5 

Total______._._....._----------------------------------- 94.5 107.2 110.5
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Details on the distribution of commer- PIPELINES 
cial ocean traffic transiting the canal by 
vessel type, by direction of movement (At- Although space limitations and unavaila- 
lantic to Pacific or Pacific to Atlantic), bility of complete summaries of existing 
and by the status of the vessel (in ballast Pipeline systems prohibit any detailed re- 
or laden) for 1968 and 1969 are given in porting of pipeline develoment on a | 
table 19, together with the tonnage of Worldwide basis, brief comments on major 
cargo moved by each type. Table 20 lists Systems and projects appear in order. In | 
movement of specific mineral commodities the Near East, deliveries through the major 
and commodity groups on a tonnage basis Tapline crude oil system from Saudi Ara- | 
for 1967-69, also indicating direction of bia to the Mediterranean wete interrupted 
movement through the canal. for 3 months as a result of terrorist: activi- 

Of total Panama Canal traffic in mineral ties in Jordan, and sabotage to pipelines : 
commodities in recent years, about three- and other petroleum facilities was noted in. | 
quarters of the total has been from the Syria. These actions, coupled with contin- 
Atlantic to the Pacific. Of this material, ued closure of the Suez Canal, provided im- | 

~ coal and coke and petroleum have been petus for continued studies and discussions | 
the dominant commodities; in 1969 coal Of the possibility of a major crude oil 
and coke accounted for 34.2 percent of the pipeline from Iran through Turkey to the 

| total, and oil (crude and refined) for 33.6 Mediterranean—a route which presumably 
percent. Of the one-quarter of total Pan- would be relatively free of disruptions aris- 
ama. Canal mineral commodity movement ing from the Arab-Israeli confrontations | 
in the Pacific-Atlantic direction, steel] semi- and internal disorders in the Arab States 
manufactures have been the dominant ©¢ast of the Mediterranean. | 
commodity group, accounting for over 35 Operating under pressures of continued 
percent of the 1969 total. : increases in crude oil demand in Europe, 

In 1969, Pacific to Atlantic mineral com- and assuming that adequate quantities of 
modity movement increased 6.5 percent on crude can be made available at Mediterra- 
a tonnage basis over the 1968 level, chiefly nean ports (either from Near East or 
as a result of the 3l-percent increase—al- North African. sources), development of 
most 1.3 million tons—in iron and steel the Southern European and Trans-Alpine 
semimanufacture shipments. This increase, pipeline systems proceeded, and a 100-mile 
together with those recorded for other section of pipeline was completed in Yugo- 
commodity groups that were lesser on a_ slavia—the first element of a proposed 
tonnage basis if not in terms of percentage major system which may link refineries in 
increase, more than compensated for de- Hungary, Czechoslovakia, and Poland, as 
clines registered for 15 of the 36 commodi- well as in Yugoslavia, with a Yugoslavian 
ties and commodity groups for which data port near the head of the Adriatic Sea, : 
are presented in table 20. In comparison, through which non-European crude could 
Atlantic to Pacific mineral commodity be delivered. Elsewhere in Europe, the 

_ movement increased 5.9 percent, chiefly be- U.S.S.R. and other Communist countries of 
cause of a 3.2-million-ton, 23.7-percent in- East Europe continued to expand the 
crease in coal and coke shipments, an in- Comecon pipeline system. Additional 
crease which was partly counter balanced branches were completed or under con- 
by lower levels of mineral commodity ship- struction, and the Soviets began the sec- 

ments for 10 commodities and/or commod- ond, parallel main pipeline, among a vari- 
ity groups. ety of other pipeline projects, many of 

which were aimed at alleviating severe 
OCEAN FREIGHT RATES transportation problems in crude oil and 

Table 21 presents United Nations in- refinery product distribution resulting from 

dexes of selected ocean freight rates for "adequate rail facilities. 
1966-69, including quarterly figures for In the Western Hemisphere, perhaps the 
1968 and 1969. Without exception, annual most significant oil pipeline projects under __ 
averages in 1969 were lower than those re- study and/or development were lines to 
corded for both 1968 and 1967, but in move crude oil. from Alaska’s northern 
most cases they were higher than the 1966 slope—the Prudhoe Bay field—to Canadian 
level. and U.S. markets. These proposed systems,
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which remained under study at yearend, though work did not start, for several nat- 

included (1) the Trans-Alaska pipeline of ural gas lines from Prudhoe Bay, Alaska, _ 
800 miles, linking Prudhoe Bay with the and the Inuvik and Pointed Mountain re- 

Gulf of Alaska port of Valdez (with crude gions of Canada’s Northwest Territories 
thence moved by sea to West Coast areas, into Southern Canadian and Northern USS. 

notably the Puget Sound area), and (2) a market areas. 
line linking Prudhoe Bay with the Edmon- One final item, noteworthy. not because 
ton, Alberta, area in Canada. of its size but because it is a “world’s 

In addition to oil pipeline development, first,” was the start of construction of an 
| there has been considerable work on gas international petrochemical line linking 

lines for international movement of that petrochemical plants in West Germany and 
fuel. Most notably, construction continued the Netherlands. This 140-mile, 10-inch 

on the natural gas line from Iran to the’ line is scheduled for completion during 
southern U.S.S.R., and plans were laid, al- 1970. 

| PRICES 

| Generally speaking, 1969 was a year for steadily upward on Canadian and USS. 
advancing prices for mineral commodities markets throughout the year. In_ the 
in most parts of the world. In the three United Kingdom, the generally rising cop- 
main\ non-Communist world steel-produc- per price, while showing a minor reduc- 
ing areas—Western Europe, the United tion for March and a more sizable reduc- 

States, “and Japan—prices for steel semi- tion in September and October, 
manufadtures almost without exception ad- nonetheless registered the largest percent- 
vanced during 1969. EEC export prices for age gain, comparing the average January 

_ merchant bars, heavy sections, heavy plates, price to the average December price—up 
and cold-reduced sheets at yearend 1969 35.4 percent, compared. with 25.7 percent 
stood 45 to 80 percent higher than at year- on the Canadian Market and 20.7 percent 
end 1968, in the range of $130 to $165 per on the U.S. market. It is noteworthy that 

| ton, and domestic prices in these nations, these price increases occurred concurrently , 
while not advancing as sharply as export with a growth in world copper output of 
prices, also increased . significantly. Simi- 9.3 percent in the case of mine copper and 
larly, Japanese domestic prices for these 8.5 percent in the case of primary smelter 
shapes trended upward rather sharply, al- _ copper. 
though starting at a lower base, peaking Lead and zine prices, which had 
for the year early in the last quarter and slumped during 1968 on the Canadian and 
then falling somewhat to reach the range U.S. markets, reversed their direction and 

of $129 to $147 per metric ton by yearend. reached 1969 yearly averages that exceeded 
In the United States, the trend was also those of both 1968 and 1967, while on the 

upward, but the growth in domestic prices London market, the price of these metals 
from levels of $134 to $159 per ton in 1968 continued to climb; the average monthly 
to levels of $142 to $168 in 1969 was far zinc price increased constantly except for 
less dramatic than that registered for the minor drops in February and October, and 
nations of non-Communist Europe and the average monthly lead price advanced 
Japan. : constantly except for a modest decline in 

Major nonferrous metal prices for September and October. 
1967-69, with 1969 data on a monthly The average London market price for 
basis, are presented for the United States, tin for 1969 was higher than that recorded 
the United Kingdom, and Canadian mar- for any year since 1965, as a result of an 
kets in tables 22, 23, and 24, respectively. almost constant increase from month to 

The aluminum price advanced in each month during the year. 
market twice during the year—first in Jan- In contrast to the major nonferrous base 
uary and subsequently in October—extend- metals, the silver price on all three mar- 

ing the pattern of previous years and re- kets fell off somewhat over the year 1969, 
flecting market firmness despite the sizable _ resulting in a yearly average price in ex- 
output increases of 1968 and 1969. The cess of that attained in 1967, but below 
monthly average price of copper moved _ the 1968 peak price.
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Tables 25 and 26 give the United Na-  rous base metal export price indexes, the 
tions calculated export price indexes for situation was reversed, with the index for 
mineral commodities. A declining trend in less developed areas considerably ahead of 
export prices noted for 1964-68 was re- that for the developed countries. 
versed in 1969 in the case of the overall Details on world. prices of other mineral 
crude mineral export price index, as was a commodities are generally not available in 
1965-68 decline in the metal ores index. forms that are reasonably suitable for com- 
The export fuel price index for the year parison without detailed analysis. Nonethe- 
as a whole stood on a par with that of less, it appears that the general trend in 

. 1968—at the 1963 level. As in 1968, the de- prices for crude oil and petroleum refinery 
| veloped nations’ export price indexes for products—the broad group that accounts 

total minerals stood at an appreciably for the largest single part of total mineral 
higher level than did the same index for production value—advanced somewhat in 
less developed countries. For the nonfer- 1969. 

STATISTICAL SUMMARY OF WORLD PRODUCTION | 
AND TRADE OF MAJOR COMMODITIES 

The final 28 tables in this chapter (ta- trade in major commodities presented in 
bles 27 to 54) extend the statistical series this chapter (tables 44 to 54) may not 
started in the 1963 edition of Volume IV correspond exactly to those presented else- 
and updated in the 1965, 1967, and 1968 where in the Minerals Yearbook owing to 
editions. They are provided both as a sup-___ differences in sources that were necessary 
plement to other statistical data within the in order to obtain data on a consistent 

| chapter and as a summary of international basis for these summary tables. Differences, | 
| production and trade data for major com- however, are regarded as inconsequential 

modities covered in greater detail on a from the viewpoint of displaying the gen- 
commodity basis in Volume I-II of the eral pattern of trade in these commodities. 
Minerals Yearbook and on a country basis It should be noted that this section con- 
in Volume IV. The data presented here on tains two tables (49 and 51) that were not 
production (tables 27 to 43) include all included in previous editions of this chap- 
revisions in reported data and in estimates ter, giving trade in metallic lead (bullion 
that were available to the authors through and refined) and refined zinc metal. These , 
September 30, 1970, and therefore should tables supplement tables 48 and 50 that. | 
be considered more reliable, complete, and give the trade in lead and zinc metal, re- 
up-to-date than foreign production data spectively, in the form of ores and concen- 
appearing elsewhere throughout the 1969 trates, thus making a more complete pic- 
Minerals Yearbook. The data on world ture of trade in these major metals.
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Table 1.—United Nations indexes of world 1 mineral industry preduction 
(1963 =100) 

. . 1969 by quarters 
Industry sector and geographic area 1967 1968 1969,.§ ———————________—__—__ 

1st 2d 3d 4th 

EXTRACTIVE INDUSTRIES 
Metals: 

Non-Communist world____-.....__-.----..-_-. 115 121 126 121 129 128 127 
Industrialized countries 2______._....._._.. 114 121 125 120 129 125 126 

United States and Canada_____-.__-.___ 115 122 125 121 130 123 125 
. Europe.__.--_.--.___- -_-__-_----____. 108 117 123 123 128 119 123 

a _ European Economic Community 3_____ 92 95 96 97 100 91 95 
Less industrialized countries 4______..___._ 118 121 129 #122 #8=©127 135 130° a 

Latin America 5_____._______________ 122 124 131 123 131 139 131 
Asia, East and Southeast 6._.__-_._..__ 119 120 127 121 121 134 130 

Communist Europe 7_........._______..-_-__. 149 161 170 170 170 172 167 
Coal World___--_---------------2----_--------- =: 128 130 136 182 138 138 136 

oal: . 
Non-Communist world___.___._______-_-_____ 94 91 90 92 90 85 91 

Industrialized countries 2__________.__._._ ‘© 92 89 87 90 88 82 89 
United States and Canada_____._.___... _ 117 114 114 111 117 110 118 
Burope____--__.-____-_--____.-____- 84 80 77 83 17 71 73 
European Economie Community 3_ ___. 83 80 79 83 17 75 82 

Less industrialized countries ¢___._._.__._.._ 112 114 118 116 120 117 118 
Latin America 5___._-__-- 22 ee 121 131 135 NA NA NA NA 
Asia, East and Southeast 6.___________ 112 116 117 116 119 115 118 

Communist Europe ?7_____._-.-___._..-.__-._. 111 114 118 118 115 118 120 
World____-_____--_--- eee 101 100 101 103 100 98 103 

Crude petroleum and natural gas: 
Non-Communist world___....-__.----2---___- 126 135 144 139 143 144 150 

Industrialized countries ?____._._._-..____- 116 121 124 122 124 123 127 
United States and Canada_____.__:___ 116 120 123 120 124 122 126 
Europe_-__---.------------.-------.. 124 133 144 146 136 137 159 
European Economic Community 3__... 122 133 147 149 139 139 163 

Less industrialized countries 4__...__..__... 140 155 171 163 169 173 179 
Latin America 5_________=-__-..___._° 106 109 109 107 107 11t 112 
Asia, East and Southeast 6___-_..______ 141 155 169° 160 167 171 178 

Communist Europe 7___.__..-.-_.---_._-.-_-... 145 157 164 163 166 164 163 
World____-_---__--- eee eee ---. =: 180 140 148 144 149 148 152 

Total extractive industry: 
Non-Communist world_______..._.--__-_____- 118 124 130 126 131 130 184 

Industrialized countries 2__.._.____.______ 111 115 118 115 119 117 121 
United States and Canada_____._____. 117 120 124 119 125 123 126 
Europe_.__-------.---_-_------___-- 99 102 105 106 104 100 108 
‘European Economic Community 3____- 99 105 111 112 108 106 117 

Less industrialized countries 4____________- 133 146 159 152 157 161 165 
Latin America 5__________-____.______ 111 113 116 112 114 120 117 
Asia, East and Southeast 6____________ 137 149 161 153 160 163 169 

Communist Europe 7.___..__-.....-..-......-. 182 141 144 144 144 144 144 
World____-___-__-_-.---.-----_-__-_--_--... 122 129 134 132 135 134 137 

PROCESSING INDUSTRIES 
Base metals: 

Non-Communist world_____..-._..___-.---.-- 123 133 147 144 149 141 150 
Industrialized countries 2_____._..../_..-_ 123 132 146 144 149 140 149 

United States and Canada___...____.._ 117 122 132 132 137 125 131 
Europe____..-----.--.----_-----.-.. 118 131 145 145 148 137 149 
European Economic Community 3____-_ 119 133 148 147 150 143 152 

Less industrialized countries 4____________- 127 = 141 156 150 154 160 162 
Latin America 5___..-.-.-_-_-___-_______ 127 141 162 150 161 171 169 
Asia, East and Southeast 6____________ 129 139 151 155 148 147 | 157 

Communist Europe 7_____.._.-._--__--..__--_. 186 147 156. 156 155 156.-—s-:« 156 
World____._.---.------- 2 eee --e- =) 127 137 149 148 151 145 152 

Nonmetallic mineral products: 
Non-Communist world___.__...._-____--._--_- 123 131 141 126 144 148 145 

Industrialized countries 2____..__.._..._._.__.. 122 130 138 123 143 146 142 
United States and Canada__-_-..___.____ 118 124 132 120 136 141 133 
Burope.___.-. ee 122 130 137 118 144 145 141 

4 European Economic Community 3__... 117 126 133 111 141 145 138 
Less industrialized countries 4____._.._.__... 183 142 157 142 156 161 168 

Latin America 5_____________-______-_ 130 146 149 140 151 150 156 
Asia, East and Southeast 6_____....__. 185 142 166 146 163 173 183 

Communist Europe ?7____....-.-._.-.---_.--._-. 148 153 164 162 167 161 168 
World._...----.--------_--_-------------. »=:181 140 150 137 152 152 154 

Chemicals, petroleum, and coal products: 
Non-Communist world__..-......_....-..-.... 187 152 167 162 167 166 172 

Industrialized countries ?.___..._.._.._.... 188 153 168 163 169 166 172 
United States and Canada____..______ 182 143 153 150 154 153 155 
Europe._...........-.-------------- 148 161 181 177 1838 175. 187 
European Economic Community 3__... 145 166 187 182 190 183 193 

Less industrialized countries 4____.__.__._-. 133 148 159 152 156 162 166 
i Latin America 5____._...__..-.--.--. 183 147 159 NA NA NA NA 
; Asia, East and Southeast §__..______.. 133 148 162 155 155 164 172 

Communist Europe 7_____-..._.-_.-._.---.---.-. 159 176 196 192 196 198 196 
World___..__---- eee eee 142 157 173 168 173 172 177 

See footnotes at end of table.
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Table 1.—United Nations indexes of world 1 mineral industry production—Continued 
(1963 =100) . 

a 

1969 by quarters 
Industry sector and geographic area 1967 1968 1969 —————————____ 

1st 2d 3d 4th 
eee 

PROCESSING INDUSTRIES—Continued . 
Overall industrial production: 

Non-Communist world______-_2_-____---__-_-_- 127 135 145 142 145 143 151 
Industrialized countries 2_._..___..__.___-_ 126 135 144 141 145 142 150 

United States and Canada________.___. 127 | 183 139 137 140 139 140 
Kurope_____-_.---______.__-_-_----_ 119 128 139 137 140 132 148 
European Economic Community 3. ____ 117 127 141 138 142 135 151 

Less industrialized countries ¢__._.._..-__._._ 181 141 152 148 150 154 157 
Latin America 5_______.._____.___-_. 126 134 142 NA NA NA NA 
Asia, East and Southeast 6____.__.__.__ 183 145 157 153 155 158 163 

Communist Europe 7________..__._...-_.----. 189 151 162 162 163 160 162 
World__...- 2-2 eee e_________. =: 1180 140 150 147 150 148 154 eee SSeS 

NA Not available. . . 
1 Excludes a number of countries of the Near East and Africa as well as mainland China, North Korea, and 

North Vietnam. 
? All countries having a per capita value added in manufacturing in 1958 equivalent to US$125 or more. 
3 Belgium, France, West Germany, Italy, Luxembourg, and the Netherlands. 
4 Countries having a per capita value added in manufacturing in 1958 of less than US$125. 
5 Central and South America and the Caribbean Islands. 
6 Afghanistan, Brunei, Burma, Ceylon, Hong Kong, India, Indonesia, Iran, South Korea, Malaysia 

(excluding Sabah), Mongolia, Pakistan, Philippines, Singapore, Taiwan, Thailand, and South Vietnam. 
’ Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and U.S.S.R. 

Source: United Nations. Monthly Bulletin of Statistics. August 1970, pp. xX—Xxi. 

, Table 2.—World production 1 of major mineral commodities 

a_i 
rh rsh neon 

: Commodity 1967 1968 . 1969 pb - 
sw 

METALS . 
Aluminum: : 

Bauxite__._....__..___..___.......__thousand metric tons__ 44,521 45,875 52,375 
Alumina. _____.2.2 2-2 do___- 15,618 16,924 19,133 
Unalloyed ingot metal__________________._______.___do____ 7,570 8,053 9,074 

Antimony______..--.---__--2 eee dow. 58 61 65 
Arsenic, white 2____________-_________________ do - 59 60 49 
Beryl. _.--_--.--__--.-----___-_-_____________.____metrie tons __ 24,937 6,549 27,178 

. Bismuth ?_____..4---22 2 eee do. 3,376 3,703 3,748 
Cadmium.______)é___-_- edo. 13,199 14,769 17,4383 
Chromite. ___..-..._._.._.._...._..___.._thousand metric tons__ 4,575 4,901 5,256 
Cobalt 2__.-_-__.- 2 eee __________metrie tons... 20,012 20 , 668 20,478 
Columbium-tantalum concentrates 23_____________________do___- 9,322 9,004 13 ,268 
Copper: 

Mine______.____.____.___..______.__thousand metric tons_. 5,038 5,488 5,999 
Smelter______.________---- idol 5,426 6,100 6,620 

Gold___...-._.-_--------------....___ thousand troy ounces__ 45,737 46,155 46,418 
Iron and steel: — 

Iron ore... ___..-......___..____.._-_thousand metrie tons__ 622 , 709 685,246 723 , 849 , 
Pig iron (including ferroalloys)______.___..____._____.__do___. 356, 503 386 ,015 418,183 

Le pteel ingots (including castings) .___...._._._._-......do___- 493 , 580 529 , 083 573 , 698 
ad: 

Mine._._____-_.__-__ eee dol 2,860 2,992 3,212 
Smelter__________-______--2 2 doi 2,814 2,950 3,249 

Magnesium_________________--________________________ do___. 189 193 206 
Manganese ore__________________-___________________._.do___- 16 ,940 17,409 18,259 
Mercury. ____._-__------_--.-------.-thousand 76-pound flasks__ 232 258 285 
Molybdenum_______._____.._______.______________metrie tons__ 65,635 66 , 569 75,413 
Nickel__.._._..-...__._....._._..____.__thousand metric tons_. 449 496 487 
Platinum-group metals_____._.___._-___.._thousand troy ounces__ 3,175 3,394 3,387 s 
Selenium 4___________ 2 _________metrie tons__ 945 918 | 1,456 
Silver__.._.---.----_-_--_...-_.._._..._thousand troy ounces_.- 257 , 292 274,699 288 ,421 
Tellurium 8_ eee _______.____metric tons__ 123 117 194 

in: 
Mine 2_________-____- te -_---____long tons__ 214,283 227 , 935 223 , 609 
Smelter________________________________ do. 219,175 230 , 768 224,458 

Titanium concentrates: 
Ilmenite 3__________.________________thousand metric tons__ 2,755 2,934 3,214 
Rutile 23______. 2 edo 282 307 378 

Tungsten concentrate (contained tungsten)__________metric tons__ 28,617 32,149 32,480 
Uranium oxide (U303) 3._____.___________________________do___. 17,194 20,670 20,489 
Vanadium 3________________.___ dol... 9,733 10,755 12,425 
Zine: i 

Mine_________._____________________thousand metrie tons__ 4,837 5,001 5,321 : 
Smelter__.._-.__._.._________________ dol... 4,127 4,584 5,008 

See footnote at end of table.
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Table 2.—World production 1 of major mineral commodities—Continued 

Commodity 1967 1968 1969 pP 

NONMETALS 
Asbestos_______.__.-----------...___.._-thousand metric tons_- 2,910 2,982 3,305 
Barite__________.-_-----------.---___u--------__-__-_.do___- 3,552 3,600 3,631 
Cement, hydraulic____-....--_--..-__.-_._.-_-.__.--.___-do____ 479,988 513 , 593 540,125 
Diamond: 

Gem_________------------____...___....-thousand earats__ 9,435 10,450 11,290 
Industrial. _._.---------_---._____-------_---..--.-do___- 30 , 937 30,359 29 ,428 

Diatomite______...------..---__..._...... thousand metric tons- - 1,565 1,590 1,608 
Feldspar____.-_.--------------____--__-_-_-_-___------.-do___- 2,070 2,242 2,340 
Fluorspar____.---------.-----_-_-------------_--_....-do___- 3,174 3,545 3 , 783 . 

~ Graphite 2.2.2.2 2222-25222 2 eee eee eee ee edon- 2. B58 ART 373 Se 
Gypsum_______--------_--.-______-- eee -do__ 47,649 50,017 51,994 
Magnesite 2_....-_-_----_ 2 eee ee ____--do____ 10,204 10,720 11,553 
Mica______--_------------ 2 eee -do_ 179 192 202 
Nitrogen fertilizers, contained nitrogen 5___._.......___:_.-do____ 22,221 25,285 27,744. 
Phosphate rock. ______-.-..-.______.-_-_-----_---____--do___- 77,937 84,016 81,897 
Potash (marketable), K2O equivalent__._..__.__________.-do___-_ 15, 762 16,722 16 , 692 
Pumice 3__________-------____ 2-2 edo 14,047 18 , 568 14 ,286 
Pyrites, including cupreous___________._________________-do___-_ 22,511 22,470 222,114 
Salt... ---- tee - doi. 118,951 126 , 362 133 , 963 
Strontium minerals 3____._._...._.___..-_.......__metrie tons_- 10,399 12,951 27,527 
ulfur: 

- Native_____-_----.-_-_-_-----------thousand metric tons_- 11,398 12,247 12 ,006 
Byproduct elemental_____________________._.._____.-do___- 6,516 6,678 7,348 

Talc, soapstone, and pyrophyllite.________._...._.-.-___-do___-_ 4,033 4,496 4,683 
Vermiculite 3_._-_..-- 2 ee eee eee -do__ 336 380 422 

. Coal MINERAL FUELS AND RELATED MATERIALS 
Yoal: 

Anthracite__..____-__.._______--.-------_-____.-___--do___- 181,238 183 ,279 181,077 
Bituminous______....-.._.-..---.---.---------------do__.._ 1,816,754 1,886,290 1,940,175 
Lignite____._____.-__.._______-___ i _____-do____ 718,766 735,798 755 ,394 

Cok Total______.-_._..-_-___-___ ue ___e----_----_-.-.-do_._. 2,716,758 2,805,367 2,876,646 
oke: 

Metallurgical. ____.__.._-.._.______-___--_-_-__.___-do___. 308 , 882 315,164 329 ,971 
Other types___._.._..._-_ 2-22 eee doi ee 31,686 29,103 27,649 

Fuel briquets______.._._._-__________--_- ee ~~ do___. 142 , 494 142,763 144 ,420 
Gas, natural (marketed)____________._.._____-_-_billion cubic feet_- 28,409 31,088 34,015 
Peat___....._____.....____________...-.-thousand metric tons_- 198 , 156 188 , 363 199 , 737 
Petroleum, crude____.._______..--....-__----thousand barrels_. 12,889,252 14,104,198 15,219,022 

P Preliminary. 
1 Incorporates numerous revisions from world production tables and country production tables appearing in 

Volumes I-II and IV respectively of the Minerals Yearbook. Data revised through Sept. 30, 1970. 
2 U.S. data withheld to avoid disclosing individual company data. 
3 Excludes production from Communist countries: Albania, Bulgaria, Cuba, Czechoslovakia, East Germany, 

Hungary, mainland China, Mongolia, North Korea, North Vietnam, Poland, Rumania, U.S.8.R., and 
ugoslavia. 
4 Excludes production from Communist countries other than Yugoslavia. 
5 Fiscal years ending June 30. 

/



Table 3.—Approximate percentage distribution of world mineral commodity production, by major areas in 19691 — N 

Eastern Hemisphere 
Western Hemisphere REE 

SS Near East and World 
North Europe Asia a 

Commodity and South OO OO Non- 
Central America Total Non- Africa’ Non- Oceania Total Com- Com- 

America? | Com- Com- Com- Com- . munist munist 2 
munist ? munist 4 munist munist 5 . 

METALS . . 

Aluminum: en . wer, Pa . 
Alumina__._....---..--------------------------- 46.0 6.9 ¢€ 52.9> 18.1 (12.5. 8.0% 7.2  ©1.2 ©10.1° 47.1 86.8 13.7 
Bauxite__..._-.-.-------2 eee 27.0 18.4 45.4 13.5 13.6 “Cv 1 5.4 9 15.1 54.6 85.5 14.5 , 
Ingot_._..._-.---------- eee eee 49.3 1.2 50.5 20.5 16.5 1.8 8.0 1.3 1.4 49.5 82.2 17.8 

Antimony.___.-.-._.---.---- eee eee 7.0 21.4 28.4 5.4 11.0 30.1 5.4 18.4 1.3 71.6 70.6 29.4 
Arsenic, white___.__.-..__________- 22 - eee eee 8 16.9 1.6 18.5 64.6 14.5 1.0 1.4 (7) anne 81.5 85.5 14.5 
Beryl___.----__----- eee eee eee (8) — 46.2 46.2 A 17.4 17.9 18.1 wane ---- 53.8 82.6 17.4 
Bismuth_.__.-.-.-.--- 2 eee) 8 24.9 84.6 59.5 4.9 1.4 2 21.6 6.7 5.7 40.5 91.9 8.1 2 
Cadmium. ___-......------------------------------- 39.6 1.0 40.6 19.3 15.6 4.5 16.2 .5 3.3 59.4 83.9 16.1 — 
Chromite______........--....----------------------- (4) 3 3 2.7 40.5 30.8 25.7 (7) ---- 99.7 59.5 40.5 Z 
Cobalt. .___.-.---------------------- en ------------- 81416 _.-- 14.6 11.9 7.3 64.7 ---- -2.- 1.5 85.4 85.2 14.8 se 
Columbium-tantalum 8 oe eee eee) 8 20.6 65.3 85.9 1 xX 12.8 7 xx 5 14.1 100.0 xX > 
opper: ° te 

Mine. _____.---.----2---- eee --------- = 82.9 15.3 48.2 3.2 17.0 22.2 5.8 1.9 2.2 6561.8 81.1 18.9 wn 
Smelter__._._.-.-.-------2--- eee -------- = 28.8 12.6 41.4 9.9 15.9 19.8 10.1 1.7 1.7 58.6 82.4 17.6 ne 

Gold__._..------------ 2 ee eee 9.7 1.4 11.1 4 13.5 70.5 2.2 5 1.8 88.9 86.0 14.0 tH . 
Iron and steel: 

m Tron ore_..____---.----------------------------. 18.6 10.3 28.9 18.2 27.4 7.9 5.6 6.6 5.4 71.1 66.0 34.0 bd 
' Pig iron (including ferroalloys)...-_-_------------- 28.4 1.4 24.8 26.0 24.9 1.2 16.8 5.8 1.5 75.2 69.8 380.2 o 

L pte! ingots and castings_______-..-----_.-.----.. 24.6 1.5 26.1 27.0 25.6 1.0 16.0 3.1 1.2 73.9 71.3 28.7 O 
ead: - wn 

Mine.____------------------------------------- 29.5 7.7 37.2 14.7 19.6 5.6 3.7 5.3 13.9 62.8 75.1 24.9 ° 
Smelter____.-----.------------ eee eee) 28.8 3.8 32.1 21.9 20.6 3.8 6.3 4.7 10.6 67.9 74.7 25.3 oS 

Magnesium-_-___._--.--------------------------.----. 48.8 a 48.8 24.3 21.9 -oee 4.5 5 w--- 51.2 77.6 22.4 g 
Manganese ore____.-__------------------------------- 7 12.1 12.8 6 39.9 25.0 11.1 5.4 5.2 87.2 54.7 45.8 
Mercury_____-_-.---~-----.------ + ee eee e--------- = 25.1 1.4 26.5 44.9 16.6 | 1 4.9 7.0 wane 73.5 76.4 23.6 
Molybdenum. .___-___--.--------------------------- 80.5 6.7 87.2 3 10.0 (7) 5 2.0 (7) 12.8 88.0 12.0 
Nickel. _ _--------.--------------------------------- 49.7 2 49.9 1.9 21.9 4.1 1.4 _-- 20.8 50.1 70.8 29.2 
Platinum-group metals_..__..----.------------------- 8.5 .8 9.3 _--- 62.0 28.5 2 ---- ---- 90.7 38.0 62.0 
Selenium *___... 2-2-2 --------------- 74.0 5 74.5 10.0 XX 1.8 18.5 XX 2 25.5 100.0 XX 
Silver_-.-.-----.----------------------------------- 45.4 16.2 61.6 6.1 15.2 2.9 5.1 5 8.6 88.4 84.38 15.7° 
Jellurium 8 eee eee ee-e----- 79.1 8.9 88.0 __.- XX _... 12.0 xx (7) 12.0 100.0 XX 

in: . 

Mine_____.___-_.- 2222-2 ee 6 2 14.7 14.9 © 1.1 12.6 9.0 50.0 8.9 3.5 85.1° 78.5 21.5 
_ Smelter._-_-...------ eee 2 6 8 18.1 12.6 5.8 52.5 8.9 1.8 99.2 78.5 21.5 

Titanium: 

Ilmenite 8_____._--_----_-.--------------------- 47.4 .6 48.0 20.5 xx 8 8.5 XX 22.2 52.0 100.0 xx 
Rutile §_ ee ee eee (8) (10) (10) _--- XX 3.6 1.4 xX 95.0 100.0 100.0 XX 

Tungsten _-_--__.-.--------------- 2-2-2 ------------- 1815 9.8 28.3 4.5 20.0 1.4 10.8 31.2 3.8 71.7 48.8 51.2 
Uranium oxide (UsO8) 8........._.-....--.----------- 69.6 2 69.8 8.4 XX 20.8 (7) xX 1.5 80.2 100.0 XxX 
Vanadium a 1) oe 40.7 18.2 XxX 41.1 oe XxX aa 59.8 100.0 XX 
inc: . 

Mine___...----.------------------------------- 87.0 7.0 44.0 18.9 16.2. 5.8 6.4 4.2 9.5 56.0 79.6 20.4 . 
Smelter. ___.--- 22-2 -- eee eee eee = 28.9 1.9 80.8 25.9 18.2 2.5 14.7 3.0 4.9 69.2 78.8 21.2



{-~ aes - 

NONMETALS 
Asbestos. _____..-----..---------------------------- 47.3 1 47.4 4.2 80.3 11.5 1.8 4.8 (10) 52.6 64.9 35.1 
Barite________._-.---.-_-_-----------------.--------- 35.3 2.7 38.0 32.7 11.6 3.4 6.2 7.2 9 62.0 81.2 18.8 
Cement, hydraulic_._.....--.------------------------ 16.4 3.6. 20.0 31.3 24.0 2.8 18.4 2.5 1.0 80.0 73.5 26.5 
Diamond: . ! 

Gem_.____._---__----------+------------ eee eee 2.7 2.7 ---- 13.3 83.8 2 — weuh 97.3 86.7 13.3 
Industrial____--_.._.-.------------------------- 9 ---- 9 9 ---- 20.4 78.7 (10) a weak 99.1 79.6 20.4 

Diatomite _.____._______--------------.-----------. 35.4 2.8 38.2 36.7 22.4 1.6 2 — 9 61.8 77.6 22.4 : 
Feldspar_____---..--------------------------------- 33.4 1.9 35.3 44.2 11.9 1.6 6.7 a 3 64.7 88.1 11.9 
Fluorspar--_-- -------------------------------------- 33.2 5 33.7 30.8 12.7 4.1 9.3 9.4 ---- 66.3 77.9 22.1 
Graphite___..__------------------------------------ 611.5 7 12.2 12.7 18.8 4.7 23.4 28.2 ---- 87.8 53.0 47.0 
Gypsum. ---------2-2-2n- rarer ec errec rrr 32.4 1.9 34.3 38.5 12.3 2.1 9.9 1.1 1.8 65.7 86.6 18.4 

agnesite__..__.-.-----.--------------------------- (8) 1.6 1.6 24.8 46.3 A 4.2 22.5 2 98.4 31.2 68.8 | 
Mica, including scrap___..--.------------------------ 60.1 1.0 61.1 3.1 18.3 4.1 13.4 (7) woee 88.9 81.7. 18.3 
Nitrogen fertilizers, contained nitrogen.-----..--.------ 27.0 9 27.9 29.6 24.3. 1.0 13.0 3.9 3 72.1- 71.8 28.2 
Phosphate rock_____-------------------------------- 41.9 3 42.2 (10) 23.6 23.7 4.0 3.1 3.4 57.8 73.3 26.7 
Potash, KO equivalent (marketable)_...--.---=------- 32.38 ---- 32.3 32.8 32.9 ---- 2.0 ---- ---- 67.7 67.1 32.9 2 
Pumice___.____-__..--.-.--------------------------- 24.0 1.3 25.3 74.5 xX 1 (7) xX 1 74.7 100.0 xX 4 
Pyrites, including cupreous_______..------------------ 61.3 ---- 1.3 35.1 21.7 5.8 25.1 10.4 6 98.7 67.9 82.1 Z 
Salt_....____-_-_.--_-_-_.-.------------------------- 35.9 3.5 39.4 23.8 14.2 1.5 8.6 11.7 8 60.6 74.1 25.9 be 
Strontium minerals 8__....---.--.-.------------------ 65.7 42 65.9 31.9 XK  .... 2.2 KX ..... 84.1 100.0 . XX e 
ulfur: ; 

Native__...-_...___._-.------------------------- 69.2 1.7 70.9 5 25.6 wae 2.0 1.0 wane 29.1 73.4 26.6 & 
Byproduct elemental_..._-.---------------------- 57.1 1 57.2 29.4 8.3 5 2.9 1.7 ---- 42.8 90.0 10.0 = 

Tale, soapstone, and pyrophyllite.--_.----------------- 21.5 1.9 23.4 14.4 10.9. 9 45.0 4.5 9 76.6 84.6 15.4 Zz 
Vermiculite §__.......------------------------------- 66.5 1.6 68.1 ---- XxX 30.7 1.2 XX ---- 31.9 100.0 XX | 

MINERAL FUELS AND RELATED MATERIALS ™ 
Coal, all grades including lignite.........._...--.------- 18.4 3 18.7 17.1 41.8 2.0 5.4 12.5 2.5 81.3 45.7 54.3 bi 

oke: a 
Metallurgical. ___....-..--..-----.---------...-- 19.5 8 20.3 28.1 31.1 #£=°1.1 12.2 5.8 1.4 79.7 63.1 36.9 < 
Other types________.--.----------.--.----------- 9 ---- 7 7 25.0 41.7 7 29.4 ---- 2.5 99.3 58.3 41.7 a 

Fuel briquets________..-.-_..-_-_------------.---... 28.4 (7) | 28.4 14.8 47.1 (10) 8.7 ---- 1.0 71.6 52.9 47.1 on 
Gas, natural (marketed)____.____---.----.-------.----- 617.7 1.8 | 69.5 5.8 22.1 3 2.3 ---- (10) 30.5 77.9 22.1 io 
Peat__.___..___-.----.-.----_--- eee A (7) 4 4.4 95.2 ~--- (10) wane —— 99.6 4.8 95.2 bry. 
Petroleum, crude___._.._..____..-.------.----------- 26.2 10.8 37.0 9 16.6 12.1 32.3 1.0 1 63.0 82.4 17.6 o . 

XX Not applicable. . . : Z 
1 Data presented in this table have been calculated from production figures that include additions and revisions to all data appearing elsewhere in the 1969 Minerals Year- © 

book. Data revised through Sept. 30, 1970. = 
2 Includes Cuba. ‘ < 
3 Includes Yugoslavia. 
4 Includes Albania, Bulgaria, Czechoslovakia, East.Germany, Hungary, Poland, Rumania, and U.S.S.R. 
5 Includes mainland China, Mongolia, North Korea, and North Vietnam. | 
6 U.S. data withheld to avoid disclosing individual company data and not included in total upon which percentages have been. calculated. 
7 Quantity of production not known. No estimate included in total. 7 ! 
8 Excludes production from Communist countries: Albania, Bulgaria, Cuba, Czechoslovakia, East Germany, Hungary, mainland China, Mongolia, North Korea, North 

Vietnam, Poland, Rumania, U.S.S.R. and Yugoslavia. | 
® Excludes production from Communist countries other than Yugoslavia. 
10 Less than .05 percent.
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Table 4.—Value of world export trade in major mineral commodity groups 1 
(Million U.S. dollars) 

Commodity group 1 1964 1965 1966 1967 1968 

Metals: | 
. All ores, concentrates and scrap_________ 4,370 4,580 r 4,770 5,050 5,580 " 

Iron and steel___.____.-.---__________- 8,640 9,700 9,670 10,330 11,410 
Nonferrous meta]s______.._____._______ 5,630 6,690 8,020 8,030 9,480 

SS TS eer > end 

Total____-._--__----. 22 tL ____-___. 18,640 20,970 22,460 23,410 26,470 
Nonmetals (crude only)___...-_.___________ 1,530 1,760 . 1,900 2,010 2,120 
Mineral fuels_____.__._.-__..____.__._.__. 17,010 17,920 18,890 20,660 22,950 

oaeaoQ0Q0€R0606—.— a rn 

Grand total__-------.-._.._...___._. 87,180 40,650 48 ,250 46,080 51,540 
All commodities_______-.....--..---.__._.. 172,160 186,390 208,400 * 214,190 238 , 680 

t Revised. 
- 1 Data presented are for selected major commodity groups of the Standard International Trade Classifica- 

tion—Revised (SITC-—R) and as such exclude some mineral commodities classified in that data array together 
with other (nonmineral) commodities. SITC-R categories included are as follows: Ores, concentrates, and 4 
scrap—SITC Division 28; iron and steel—SITC Division 67; nonferrous metals—SITC Division 68; non- 
metals (crude only)—-SITC Division 27; Mineral fuels—SITC Section 3. Major items not included are the 
metals, metalloids, and metal oxides of SITC Group 513; mineral tar and crude chemicals from coal, petroleum, 
and natural gas of SITC Division 52; manufactured fertilizers of SITC Division 56; and nonmetallic mineral 
manufactures of SITC Groups 661, 662, 663, and 667. ° 

: Table 5.—Distribution of total value of export trade in major mineral 
| commodity groups, by group 1 

(Percent) ; 

Commodity group ! 1964 1965 1966 1967 1968 
: - Se aS SSS SS Fa a TS 

Metals: . . 
All ores, concentrates and scrap___._......_.-_-... 11.8 11.3 11.0 11.0 10.8 
Iron and steel____../.2.-2 eee eeu __-__- = 28.2 23.9 22.4 22.4 22.2 

. Nonferrous metals_............_...--_----------. 15.1 16.4 18.5 17.4 18.4 

Total____---.---.------- eee ----, 501 51.6 51.9 50.8 51.4 
Nonmetals (crude only)_________.-_---__.___.._______. 4.1 4.3 4.4 4.4 4.1 

' Mineral fuels___.-----.----_------------------------ 45.8 44. 43.7 44.8 44.5 ‘ 

Grand total___.....-.---_------2------_-__---- 100.0 100.0 100.0 100.0 100.0 ‘ 
LL TC ea . ~ 

“ 1 For detailed definition of groups, see footnote 1, table 4. 

Table 6.—Growth of value of export trade in major mineral commodity groups 1 
_ (Percent iricrease over previous year) 

eee 
Commodity group ! 1964 1965 1966 1967 1968 : 

an a a si ” — o SU uM 

Metals: 
All ores, concentrates and scrap______.________.._.____. 20.1 4.8 4.1 5.9 10.5 
Iron and steel___._______-_-__- 2 eee 17.27 12.3 —.3 6.8 10.5 
Nonferrous metals__.._.____..-_-_..____________.____. 19.3 18.8 19.9 1 18.1 

All metals_________-__- 22-22 ee__-_.. «18.7 12.6 7.1 4.2 13.1 
Nonmetals (crude only). ___._.._-_-________.____.___._.__.. 17.7 15.0 8.0 5.8 5.5 
Mineral fuels. ______.._-2-_-- ee ti«*«B 5.4 5.4 9.4 11.1 

All major mineral commodity groups______..__....__.. 13.7 9.3 6.4 6.5 11.8 
All commodity groups___.-_.._._____.._._.______._........ 11.9 8.3 9.1 5.3 11.1 

tS SG eS pelle vesifppnnsnrensnee pss unsnapeseerunssssemnestssestiiene 

1 For detailed definitions of groups, see footnote 1, table 4.



Table 7.—Significance of trade in major mineral commodity groups! to total trade of various world areas, 1968 

Value, million U.S. dollars 
sins reser unnr Scr unEE nn un Can a Major mineral commodities’ 

Area and country 2 Major mineral commodity groups ! All commodities share of total (percent) 

° Exports from Exports to Exports from Exports to Exports from Exports to 

Northern North America: 
| Canada_____---.---.-----------.----------- 8,625 1,475 12,560 10,900 28.9 13.5 

United States__......2- 22-22-2222 eee 3,205 7,665 84,230 31,950 9.4 24.0 

Total. _..-.---- ~~ eee 6,830 9,140 46,790 42,850 14.6 21.3 
Latin America____._.---__------.--------------- 34,765 1,626 12,190 12,120 439.1 | 18.4 2 

Europe: 7 — _ 5 
Non-Communist: 2 

EEC___-__- 2 eee eee 10,445 14,910 64,200 59, 520 16.8 25.1 L 
Other ice 54.715 13 oGe 30,980 1b’ Be0| 12.6 {21.8 > 
Other.....-.-_ 2-2-2 eee , 2,065 6,320 10, 320 , (20.0 iy 

Subtotal._......._---------_---------- 15,160 24 , 500 101, 500 105,190 14.9 28.3 Z 
Communist__._..-._--.---------------------- 5,825 4,390 24,900 23,020 23.4 19.1 je 

Total._.....----.------ eee 20,985 28, 890 126,400 128,210 16.6 22.5 cs 

Africa: — = 
; Republic of South Africa_._...-_-._.__-.--_--- 6110 850 2,110 2,550 45.2 13.7 © 

Other. .-.-.-..----------------------------- 74,725 1,102 9,720 — 8,920 448.6 12.4 x 

Total. _..------------eeeeeeeee ee ee eee en ee 8 4,835 1,452 11,830 11,470 440.9 12.7 0 
Near East._.____._._--_--.-_----------_-------- 67,820. : 879 8,730 6,180 488.8 14.3 a 

South Asia and Far East: oO 7 7 S 
Non-Communist: . O 

Japan_.....-- 2-2. eee ee 91,901 4,425 12,970 10, 920 414.7 40.5 2 
Other_._.-..2- eee 31,7385 | . 2,801 11,170 15,570 415.5 14.8 ~ 

Subtotal____....-._-------------------- 83,636 6,726 24,140 26,490 415.1 25.4 
Communist__._.....-.------------------ eee 9142 501 2,060 2,360 16.9 21.2 

Total_______.._-_-. 2 2 eee eee 83,778 7,227 26,200 28,850 414.4 25.1 
Australia and New Zealand..._........---_----.--- 9 465 607 4,300 4,310 410.8 14.1 
Rest of world. _......_.--.--.-------- eee 101,270 1,109 2,250 3,220 456.4 34.4 
Not reported___...-____- 2-2 eee ee 11,292 610 12 —10 1,520 . (18) 42.0 

Grand total._....------------------eeeeee- 61,540 51,640 288, 680 288, 680 21.6 21.60” 

See footnotes at end of table. 

1) 
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Table 7.—Significance of trade in major mineral commodity groups to total trade of various world areas, 1968—Continued be 

1 For detailed definitions of groups, see footnote 1, table 4. oo 
2 Regional groupings generally conform to United Nations practice; modifications and special aspects of classification scheme are as follows: (1) Latin America includes 

Mexico, Central America, and South America, but excludes Caribbean Islands; (2) EEC consists of Belgium, France, West Germany, Italy, Luxembourg, and the Nether- 
lands; (8) EFTA consists of Austria, Denmark, Norway, Portugal, Sweden, Switzerland, and the United Kingdom; (4) other non-Communist Europe consists of Finland, 
Greece, Iceland, Ireland, and Spain as well as Yugoslavia (a Communist country); (5) Communist Europe includes Albania, Bulgaria, Czechoslovakia, Hungary, Poland 
Rumania, and the U.S.S.R.; (6) Other Africa corresponds to the United Nations category ‘“‘Developing Africa;” (7) Near East corresponds to the United Nations category 
“Asian Middle East;” (8) Other non-Communist South Asia and Far East corresponds to the United Nations category “Other Asia;” (9) Communist Far East consists of 
China (mainland), North Korea, Mongolia, and North Vietnam; (10) Rest of world is taken directly from source and reportedly consists mainly of Caribbean and Pacific 
islands; (11) Not reported is derived by subtracting all listed figures from reported totals. . 

3 Partial figure, value of nonmetals excluded, but presumably included under “Not reported.” co 
4 Percentage based on partial figure; see footnote to entry in ‘Exports from’? value column. ‘ 
5 Ot total listed, $3,815 million is credited to EFTA, $665 million is oredited to other non-Communist Europe, and $235 million is credited to the 2 areas together and 

not differentiated. 
6 Partial figure, value of mineral fuels only; totals for other commodity groups presumably included under “Not reported.” 
? Partial figure; value of iron and steel excluded, but presumably included under ‘‘Not reported.” 
8 Partial total; see exclusions as indicated by footnotes to regional detail above. 
® Partial figure; value of metal ores, concentrates, and scrap excluded, but presumably included under “‘Not reported.”’ 
10 Partial figure; value of iron and steel, nonferrous metals, and nonmetals excluded, but presumably included under ‘‘Not reported.” z 
11 Direct arithmetic sum of the differences between world totals and individual detailed figures for each major commodity reported in source publications; in the case of rl 

the mineral fuels component, the detail in the source exceeds the listed total by $12 million, and this has been subtracted from the sum ‘of the positive remainders credited 4 
to the remaining 4 commodity groupings in order to maintain the balance between the export from total and the export to total. oD 

12 As derived from published figures; negative number is not explained in source. - . . > 
13 Not calculable, owing to the fact that a considerable part of total dollar value of major mineral commodity exports was not distributed by specific areas and thus appears rm 

as a part of the not reported total, while in the case of total commodity trade, the total dollar value was fully distributed. - ” 
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Table 8.—Export origins and destinations for major mineral commodity group 1 shipments, by value, in 1968 
(Million U.S. dollars) 

Ss LO CAE 

Exports from Exports to 

Metal ores, Metal ores, 
Area and country 2 concen- Iron and Nonferrous Non- Mineral concen- JIronand Nonferrous Non- Mineral 

trates steel metals metals fuels trates steel metals metals fuels 
and scrap and scrap 
a 

Northern North America: | 
Canada_____..-.-------..------------_--------. 1,170 315 1,200 300 640 165 325 175 80 730 
United States___......-...------ 2 eee 540 610 670 325 1,060 930 2,060 1,920 - 265 2,490 

Total____.---.-----.-- 2 eee ee-------_- =: 1, 710 925 1,870 (625 1,700 1,095 2,385 2,095 345 3,220 
Latin America____...-_--_.-_-.----------------- ee 730 85 1,130 ) 2,820 AT 500 275 74 730 2 

Europe: . D 
Non-Communist: tH 

BEC __._..---2-- eee 580 4,860 1,970 405 2,680 1,670 2,890 3,220 690 6,440 J 
EFTA.__.-..-------------- eee 885 1,520 1,290 235 | 620 780 1,200 1,790 295 3,460 > 
Other 4_._-222 2 eee 105 120 270 }170 110 510 260 115 1,070 p 

Subtotal______.___._. 22-22 ee -------- =) 1,020 6, 500 3,580 640 8,470 2,560 4,600 5,270 1,100 10,970 Bb 
Communist____..-._....._.__.._.__..______.___- 530 1,660 700 255 2,680 560 1,640 520 210 1,460 4 

Total 4___-__-._.-.2--2---2---e------------ 1,550 8,160 4,230 895 6,150 3,120 6,240 5, 790 1,310 12,480 a 

Africa: — = 
Republic of South Africa_...._...----_-___--_--_uL- (3) (3) (3) (3) 110 7 58 63 42 180 © 
Other____-_.-_-.-----_-- eee eee. St (3) 1,290 215 2,840 11 420 79 42 550 a a 

Total 4__.________._.__-_._-___.__..--.------.. 5 880 (3) 5 1,290 5 215 2,950 18 478 142 84 730 0 
Near East____.-_-..--.-----_-2- 2 eee -- eee (3) (3) (3) (3) 7,320 4 375 77 28 395 m 

South Asia and Far East: 7 g 
Non-Communist: ; 5 

Japan..._..-.-.---. 2-2-2 eee (3) 1,710 160 (3) 31 1,170 165 610 110 2,370 ie 
Other___..----------------- eee 420 145 330 (3) 840 71 780 290 80 1,080 re 

Subtotal 4_.____-_-2 eee 5 420 1,855 490 (3) 871 1,241 945 900 190 3,450 
Communist.._........2-.---------2-_--- eee (3) 80 Al (3) 21 19 255 120 17 90 

Total___--..-------.--._----_---_e ee 5 420 1,935 531 (3) 892 1,260 1,200 1,020 207 3,540 
Australia and New Zealand____.___.________..____.__. (3) 110 195 (3) 160 4 - 165 65 53 320 
Rest of world. _.___.-_______________.__._____.__._..___. 300 (3) (3) (3) 970 9 67 14 19 1,000 
Not reported 4___________.__._______________...._... 490 195 234 385 6—12 23 orrern 2 wrt ttt 585 

Grand total__._-__---....-. 2-222. ---2----_------ 5,580 11,410 9,480 2,120 22,950 5,580 11,410 9,480 2,120 22,950 
sr sep rr pers psc apps sss ss SS Ss gs spss sss a SS 

1 For detailed definitions of groups, see footnote 1, table 4. 
2 For detailed definitions of areas listed below, see footnote 2, table 7. . 
3 Not listed sepa y for this area, presumably included under “Not reported.” 
4 Not reported in source but derived from data therein. 
5 Partial total, exclusions indicated by footnote 3 on components of total also apply to total. | - nh 
6 Subtraction of listed detail in source from listed total produces a negative number; source offers no explanation. ™“



Table 9.—Direction of trade in major mineral commodities 1 in 1969 | nN 
(Million U.S. dollars) . 

Destinations 2 

Northern North America 
Sources 2 ——_———_—_—__—_—_—__———__ Latin Non-Communist Europe Com- Near 

United Anerica ———____-——__——————.__ munist East 
States Canada Total 3 EEC EFTA Other 3 Total 4 Europe 

Northern North America: 
United States_.___.._-_-_.---- 2 eee xX 730 730 403 693 251 104 1,048 4 30 
Canada_____..-------_------------------------- 2,180 xX 2,180 72 298 625 36 959 9 9 

Total 3___________-_---- eee eee) 2, 180 730 2,910 A475 991 876 140 2,007 13 39 
Latin America >_____________----_- ~~~ eee eee ee --- =): 1, 507 350 1,857 352 117 576 100 1,393 49 2 . 

Europe: a - 
Non-Communist: . , z 
EBEC_..___- eee eee. )=— 1, 056 58 1,114 186 5,375 1,802 443 7,620 336 - 210 =) 
EFTA 6_____________-_----_- eee 467 72 539 78 1,250 1,069 251 2,570 183 85 A 
Other 3___.______-.------------ eee eee ee 83 4 87 14 360 219 41 620 91 14 s 

Subtotal_......-----2 22-1, 606 134 — 1,740 278 6,985 3,090 735 10,810 610 309 = 
Communist_________.-_----.-------------------- 50 8 58 159 673 468 420 1,561 3,055 59 wn 

pe ene wd 
Total 3___._-__ eee eee, 656 142 1,798 437 7,658 3,558 1,155 12,371 3,665 368 te 

Near East 7..-_.-- 2-2 eee eee 200 59 259 130 2,260 1,090 380 3,730 ween ee 340 Bs 

. SSeS es SS Sew ew—esese SSS SSS eae ae aeeeeeeeeeeeeemm—emem——ee———ee—e=_—=e—e—e—e—e——————E—EESEeee™e te 
Africa: O 

Republic of South Africa 7____..._----.----------- 2 wneeee 2 ------ 8 1 ------ 4 ------ ------ © 
Other 8____________-_-___--.---__-----_- eee 223 9 232 35 2,727 909 209 3,845 46 10 aw 

Total 3__o 22 eee 225 9 234 35 2,730 910 209 8,849 . 46 10 © 

Far East and South Asia: ° 
Non-Communist: . 

Japan 9 ee 864 32 896 95 53 19 18 90 38 68 
Other 5... eee 212 11 223 6 94 66 15 175 44 27 

Subtotal 3_. eee 1,076 43 1,119 101 147 85 38 265 82 95 
Communist 5 9______- 2 eee eee eee a -eeeee 4 15 5 2 22 15 1 

Total 3__ 2. eee )=—s1, 076 43 1,119 105 - 162 90 35 287 167 96 
Australia and New Zealand 5 ®______-__._-_ 2 ee 34 3 87 1 18 93 4 115 1 1 
Rest of world !9_____ eee 580 119 699 82 59 155 17 231 wennne 2 

Grand total 4__...__._._..__...---..----------. 7,665 1,475 9,140 1,626 14,910 7,525 2,065 24,500 4,390 879



‘ Destinations 2 . 

Non-Communist Far East 
Africa - and South Asia 

Sources 2 —_— -  _——._ Com- Australia Rest of Grand 
Republic munist and New world total 4 
of South Other Total’ $$ Japan Other Total’ Far East Zealand . 

Northern North America: te 
United States_........----..--2-- eee 20 52 72 497 . 294 791 Le 50 34 8,205 
Canada. ___-------.-2.- 2 --- eee 18 8 21 .. 255 «BB 811 5 46 6 8,625 

Total 3__.......------------------------------ 38 55 93 752 350 1,102 5 96. 40 6, 880 
Latin America 5___.---..-2- eee ne 6 6 317 4 821 3 10 770 4,765 

Europe: e 
Non-Communist: 

EEC.___.-_-.-.-2.----- eee 36 343 879 34 117 - 151 185 15 35 10,445 
EFTA ¢6____ 2-2 eee 35 76 111 29 79 ‘108 42 62 24 3,815 2 
Other 3______..----------- eee 2 24 26 9 7 16 4 2 2 900 = | apa URED Remeeeeeenempmmeeeeeeeeenneenseeee teen ee Z 

Subtotal___....--- 2-2 13 443 516 72 2038 275 181 79 61 15,160 t= 
Communist_--_-.--.---------------- eee ee eee enon 80 80 214 68 282 ~=—s«147 20 weeeee 5,825 e 

Total ?__._.-.-.--.-------------------- ene 73 «#528 596 286 271 557 828 °—s« 61 20,985 DF 
Near East 7____...--. 22 e eee 140 240 380 1,600 520 2,120 ------ — 200 -68 7,320 5 

Africa: . . ; ae “J | Republic of South Africa 7___.__....2--__--_--__ xx 19 19 5 pone le 5 w----e wannne we nnee 110 ae a Other 8.0... eee enone s senses 116 168 283 i9 252 i2 2 88 4,725 a 
1 52 135 187 238 19 257 12 2 384885 

Far East and South Asia: ae | | z 
Non-Communist: yy 

Japan 9% oe 10 45 55 xX 450 _ 450 152 62 7 1,901 by 
Other §_____- 2 eee Lee ~ 20 20 581 556 1,137 1 89 9 1,735 Co 

Subtotal §__-_-__- eee 10 65 75 581 1,006 1,587 . 153 151 16 3, 636 S 
Communist 5 9____-_ eee eee 3 3 82 18 - 50 NA wan nee w----- 142 S 

Total 3______--_-.-- eee 10 68 78 618 1,024. 1,637 158 151 (16 8,778 r< 
Australia and New Zealand § 9________...___.________. 7 2 9 150 63 . 218 waanne 59 20 465 Rest of world !0_____-._2222--2-2-------------------- (i Bt:t=«SWD 22 - 80 18 98 ____.- 2 79 1,270 _ 

Grand total ¢___.._------.------22 2 ee 350 1,102 1,452 4,425 2,801 6,726 501 607 1,109 51,540 | 
NA Not available. XX Not applicable. Do a. _ 1 For detailed listing of commodities included, see footnote 1, table 4. It should be noted that certain commodities excluded for specific areas indicated by footnotes 5 

through 10 are presumably included in grand totals. “ - 
2 For detailed definitions of areas listed, see footnote 2, table 7. . 
3 Not reported in source; derived from data therein. , 
‘4 As reported in source, detail may not add to listed figure. : : : 5 Excludes crude nonmetals. ; . oe | 
6 Excludes crude nonmetals; however, figures for crude nonmetals for this area are included with “Other Europe” on following line, and thus are included in subtotal for 

non-Communist Europe and total for Europe, as well as in grand total. : 
7 Includes mineral fuels only. 
8 Excludes iron and steel. So 
® Excludes metal ores and scrap. . : . ro 
10 Includes metal ores and scrap and mineral! fuels only. . Oo
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Table 10.—Iron ore consumption, by selected major countries | 

. . . ' (Million metric tons) 

. Countries - 1967 1968 1969 Countries 1967 1968 1969 

European Economic ~ Other non-Communist 
Community: 7 -Kurope: 

Belgium_______.-.__.-. 16.3 18.6 19.4 Finland___...--_-_-_- 1.5 1.5 1.7 
France_..._.._:-----. 39.6 41.7 48.7 Spain. ._....-.--__-__ 5.5 5.6 ¢5.7 
West Germany__.----. 39.2 42.9 47.7 —_ 
“Italy___._...._------- 9.5 ¢9.9 9.9 Total___.-.-._---_- 7.0 7.1. 7.4 
Luxembourg___...---- 18.2 14.3 14.8 : eee 

_ Netherlands___.-_-.--- 3.4 4.1 4.9 ‘Communist Europe: ; 
: ————— Czechoslovakia e_._... 18.1 18.1 18.2 

Total.____.__..._.--. 121.2 181.5 140.4 | Hungary___....__--_- 3.3 3.2 8.2 
——————— Poland____.---.__--_- 13.0 18.5 18.5. 

. European Free Trade U.S.S.R.e...---------- 140.0 145.0 150.0 
. _ Association: “ee Yugoslavia_.__..._-_- 2.6: 2.6" 2.5 

Austria_____._-_------ 4.4 4.7 5.4 : —— 
Norway_-_------------ 8 9 9 Total__....--....-_. 172.0 177.4 . 182.4 
Portugal___.--..----- .2 2 3. Other: ~ ne 

 Sweden___.------:--- 6.1 ©¢6.7 ©6.8 Japan._.___._.-_...--.- 51.6 59.4 78.6 
‘United Kingdom__---. 28.2 31.0 30.4 . Turkey____.___.__--_- 9 1.0 1.0 . 

- —_-—— United States__....... 120.8 122.4 1380.6 
: Total. -_-.--------- 39.7 43.5 43.8 ——————————— 

oe So : Grand total_.____.... 5138.2 542.3 579.2 

e Estimate. . . a oo 

. Source: United Nations. Quarterly Bulletin of Steel Statistics for Europe. V. 21, No. 1,.1970, except for 
estimates which were prepared by the U.S. Bureau of Mines from partial data in the source Just cited. o 

. _ Table 11.—Estimated world 1 consumption of major nonferrous metals 

| 1967 1968 © 1969 

oe Aluminum 2_____.___._---------------------------thousand metric tons__*7,231° 8,094 8,984 
Copper ?_______._--.----.--------------------------------------do____ 6,091 6,436 6,989 
Lead 4.220222 22TTT Tee 2227 3,021 3,159 3,449 

a Zine 5__.___- ee eee ---- doe. §=64, 081 4,320 4,568 
a Tin 6.__._____-------------------------------------thousand long tons._  _* 169 174 181 

r Revised. a 
7 1 In general, major consuming countries only have been included; sum of consumption by excluded minor 

consumers may be significant; data included for Communist countries, except Yugoslavia, are listed as 
conjectural in source. 

2 Apparently includes secondary metal. 
3 Primary and secondary refined. 
4 Chiefly primary; may include secondary. 
5 Primary and secondary slab. 
6 Primary only. As reported by the International Tin Council. Communist countries, except for Yugo- 

- glavia, are excluded. 

Source: Yearbook of the American Bureau of Metal Statistics. Forty-Ninth Annual Issue for the Year 
1969. New York, 1970, 148 pp.
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Table 12.—World energy consumption, by fuel.and continental area = 

(Million metric tons of standard coal equivalent unless otherwise specified) a 

. . Natural Hydro, ~ Total ~ : 
, Solid Liquid and __—snuclear, Total oper oS 

Area 2 and year fuels fuels imported and. aggregate. capita,; . 
. gas imported ’ (kilograms) 

electricity — me 

North America: os a ne 
1964______------------------_-.- 424 “758 630 .. BT 1,849 — 8,743 
1965__.-------------------- ee 448 ~ 995 657 40 1,940 ~ 9,053 
1966_____---------------------_- 471 834 707 "42 2,053 9,460 
1967__.___--------1-------------- 463 875 - 744 46 2,127. *% 9,685 
1968____----------------_--_._-_- 481 929 799 47 2,255 | 16,155 

Caribbean America: ee . 
1964_____-_-___- ~~ eee 5 64 25 “2 95  ~— +922 
1965__.--------------- bee 4 68 26 2 100 944 | 

. 1966. ----- 2 4 69 28 2 104 945 
- 1967___--2 eee 5 ‘14 £05. .°8 (112 988 - 
1968.2 eee 5 81 31 3 120 — 1,032 

Other America: . - 
1964_____.--- eee 6 58 9 4 76 °° ..'- 566 
1965____-.----- ee 6 61- 10 4 80 " . BT8 
1966___._------- eee 6 65 _ 10  § 86 605 
1967______.-_- 2. 7 . . 6% > Dit 5. 89 610 
1968____._-____ eee 7 74 — 12 5 "98  . , 653. 

Western Europe: . 
1964______-_-_--_ Lee --- 539 416. 25 34 1,014 2,986 . 
1965__-__.-_--- 2 eee 515 463 ' 28 39 1,045 3,050 oo 
1966___._..__--- ee eee 486 516 33 — 438 1,078 °3,120 
1967___.__-- ee, 459 549 41 44 1,093 | . 3,139 ° 
1968______.___-.___-_- LLL ee 458 599 58 ' 46°: 1,161 ° ° $8,312 . 

Africa: a pS . 4 
1964______ eel 49 31 1 2 83 271 
1965___.-_-_--- ee 53 32 2° 2 88 283 . - 
1966______ eee 52 36 2 2... 92 287 
1967_____ bee 54 37 2 2 94 284 
1968___..___._ eee 56 39 . 2 2 99. 294 

Near East: . me 
. 1964.22 2 6 «28 6 (3) . 40. 456 

1965___ 22 ee 6 82 6 (3) 44... 481 
- 1966_____ ee 6 34 7 (3) 48 515 | 
1967____ 2-2 eee 6  ~— 38 8 (3) 52 . 648 - 
1968__._.-__ ee 6 40 10 (3) 56 575 

Far East: . . gett 
1964____- ee 144 133 9 12. 298 306 
1965_________----__-__ 151 152 10: “12 324. ... $821 7 
1966_____-- ~~~ ee eee 154 174 10 14 352° 341 
1967___-_.--.---- eee eee ti«dGS 206 11 13 394 372 . 
1968____.___- eee. 169 241 12 13 - 486 402 — 

Oceania: - . 
1964______-- 2 ee 49 31 1 2 83 271 
1965__-_- eee 53 32 2 2 . 88 283 
1966____.2-2- 2 ee 52 36 2 2 92 287 
1967__._...----- eee 54 37 . 2 2 94 284 . 
1968___.._-----_ eee 56 39 ~ 2 2 99 294 

Countries not elsewhere specified: 4 . 
1964_____2 ee 1,021 271 168 14 1,473 1,402 
196§-___._. 2 1,035 291 196 16 1,538 1,444 
1966____._-____--__ 2 eee 1,080 317 218 18 . 1,633 1,514 
1967... ____----- ek 985 342 242 17 1,585 1,450 
1968_.___.._- 1,066 372 263 19 1,719 1,553 . 

World total:. oe 
| 1964___.__. 2 eee 2,224 1,782 871 107 4,984 1333 . 

1965______-_-_- ee 2,250 1,919 933 118 5,220 #£~-1,583 
1966__________--_-_-__ 2 Lee 2,293 2,074 1,015 128 5,510 1,641 
1967____._-_-_- ee eee 2,177 2,216 1,088 131 5,612 1,641 
1968____._---------------------- 2, 284 2,408 1,185 188. 6,016. 4,727 

1 In most cases, data are aggregates of country figures representing apparent inland consumption—the purely 
arithmetic result-of adding production and imports and subtracting from this sum the total of exports, bunker 
loadings, and additions to stocks (where the latter are known). All totals in this table are reported in source 
and may not represent the sum of listed parts owing to rounding and/or ommission from detail in space of 
minor quantities not listed separately. A large number of the entries in this table have been revised from those 
appearing in previous. editions of this chapter owing to revisions published in new edition of source; such 
revisions have not been identified as such by footnotes. : 

2 Areas listed are those appearing in the source and have not been conformed in scope to standard terms used 
elsewhere in the Minerals Yearbook, except that the source term ‘Western Asia’’ has been, converted to 
‘‘Near East’’. . 

3 Nil or less than 14 unit. : . 
4 The greatest part of the consumption listed under this heading is that of Eastern Europe—Albania, 

Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and the U.S.S.R. . ; 

Source: United Nations. World Energy Supplies 1965-68. Statistical Papers, Series J, No. 18, New York, 
1970, pp. 10-13.
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Table 13.—Annual investment expenditures in the steel industry for selected countries 

| | | _ (Million dollars) ' ' 

ce | | 1967 1968 1969 

European Economic Community (BEC) !___._._.-_-_-.------------------ 730 r 802 1,017 
European Free Trade Association (EFTA) ?__-.---.-.------__------------ 272 211 202 —« 
Other countries: a . 

_ Canada_____---------.-._--.------------- +--+ +--+ - +--+ -- 108 NA NA 
Finland_____.--.-.-.-._-____-__-_-_--------- +--+ ------ NA 1 6 
_Treland__._-_-.-.-----_-_-_--------------------.------------------ 1 (3) (8) 
Japan {...-_.--2-- ee ----e -ee- = - 842 1,167 1,494 
Spain______---_---_--___2_-_-____------ eee -- 186 213 221 
Turkey_._...-_-----_-.-------.-------+--~------------------------ 10 8 NA 
United States___.._._--------------------------------------------- 2,178 72,372 2,136 

deep hg rp gt pi i ese Sc PSP? SSS PSS TS SD 

Revised. NA Not available. — 
1 European Coal and Steel Commission. Investment in the Community Coal Mining and Steel Industries. 

Report on the.1970 Survey, 1970, p. 8. 7 . 
2 Totals given exclude expenditures, if any, for Denmark and Switzerland in every year, and for 1969 and 

also exclude Austria, Norway, Portugal, and any non British Steel Corporation investment in the United 
ingdom. 

- § Less than 14 unit. 
4 Japanese fiscal years. . 

‘Source: Except as otherwise noted, Organization for Economic Cooperation and Development, The Iron 
and Steel Industry in 1969 and Trends in 1970, and previous editions of the same publication covering 1967 

| and 1968, and 1968 and 1969. we 

— ‘Table 14.-Non-Communist world petroleum industry capital expenditures and _ 
. oo exploration expenses by geographic area “ 

| oo (Million dollars) 

1966 1967 1968 1969 

a United States: —_ fs 
7 ‘Capital expenditures_____..._.._..-------------------- 7,125 7,650 8,350 8,175 

- Exploration expenses______.....----------------------- . 650 615 715 725 

'. Potal_ 22-2 eee eee eee ------- oT, TU 8,265 9,065 8,900 

Other Western Hemisphere: 
Capital expenditures.___._.___-_..--.----------------- 1,785 1,860 2,490 2,715 
Exploration expenses._._.__._.-_---------------------- 210 250 265 270 

Total_..__---------------------------------------- 1,995 2,110 2,755 2,985 

Western Europe: . 
Capital expenditures__.______..-_-.-------------------- 2,500 2,725 2,625 2,480 
Exploration expenses________.-_---..------------------ 75 100 125 125 

= Total__2_------ 22 e eee eeeeeee--- 2,575 2,825 2,750 2, 605 
Africa: | | 

Capital expenditures.___________.____----------------- 560 600 785 825 
Exploration expenses______________-..----------------- 75 100 75 | 85 

. Total. ___._._..____.____.___.--_------------------ 635 700 860 910 

Near East: 
Capital expenditures_______________.------------------ 600 550 625 730 
Exploration expenses____._______-_-------------------- 50 50 50 50 

+. Sotal.________.__________ Leet eee 650 600 675 780 

Far East: 
Capital expenditures____._._.__...__------------------ 840 975 1,425 1,500 
Exploration expenses____.____..__.__------------------ 50 75 100 125 

Total_____________ eee 890 1,050 1,525 1,625 
Unspecified: Capital expenditures (no exploration expenses)-._. 1,265 1,215 1,600 1,950 

Total: . 
Capital expenditures______________-____.-___---_------- 14,675 15,575 17,900 18,375 
Exploration expenses___.._.___._----_-_--------------- 1,110 1,190 1,330 1,380 

Total_______________________________ ieee ee ee_--~ «015, 785 16,765 19,230 19,755 

Source: Energy Division, Chase Manhattan Bank N.A. Capital Investments of the World Petroleum 
Industry—1969, pp. 24-30.
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Table 15.—Non-Communist world petroleum industry capital expenditures | : 
by industry sector and exploration expenses | 

(Million dollars) 
ee eee nn eee nen nee enna enn ET TTC 

. . 1966 . 1967 1968 1969 — 

Capital expenditures: = — . ; 
Production_._.-------.------------------------------ 5,640. 6,000 7,460 7,540 
Pipelines. _.-.----------.---------------------------- | 160  ~6860-——«~2:, 88 910 
Marine____..---------_.--~_.--- eee 1,295 1,280 1,675 2,090 ‘ 
Refineries____----.--.----.-------.---_-----.--.----- 2,670 2,585 2,950 3,210 ° 
Chemical plants________.___--...--..-...--.--.------. 1,840 1,565 1,480 1,310 
Marketing__.--_-__._--_----.-.------------------_-.. 2,410 2,705 2,665 2,305 
Other____--------------.---------------------------- 560 — 580 590. 510 a, 

Total_____-._.__....._.------.-_.------------------- 14,675 15,575 17,900 18,375 © ° 
Exploration expenses._____.__----------------------------- 1,110 1,190 . 1,330 1,380 

Grand total___-.._..__...-------------------------- 15,785 16,765 19,230 19,755 __ - 
a 

Source: Energy Division, Chase Manhattan Bank, N.A. Capital Investment of the World Petroleum 
Industry—1969, pp. 24-25. . 3 

| a | Table 16.—U.S. direct foreign investment in mineral industries: a | 
| | Value, earnings and income | a 

* (Million dollars) . . 7 a 
a 

« Mining and smelting . Petroleum . 
Area and.country OS 

. . Value Earnings! Income 2 Value Earnings! Income? . 

1967 | . : | 
Canada_-__------------------_------ 12,342 / 240 154 3,819. 207 132 

Latin American Republics: | . 7 . . 
South America: Lo oo: . a : 

Venezuela______--__- -----. * NA NA NA r1,793 |. 3380 374 
Other___.__-------------__- NA NA NA P1724 80 65 

Subtotal_........--------- 71,124 © 265 250 «2,517 ° 460 439 
Other_...---------------------- 158 =. 80 15 r 386 15 6 

Total___-.-.----------------- 1,277 295 265 +*2,908 AIR 
Other Western Hemisphere. -------.-- 431 101 100 t 569 57 35 

Europe: : so pO oo hoe - 
BEC____..-----------2-- e+e 19 - NA .. NA r 2,086 —24 35 
Non-EEC: : 

United Kingdom____.______- 2 (3) (8) tr 1,432 —53 iT 
| Other_-___------------------ 40 NA NA r 905 —22 —12 

Total Europe____________-_ 61: 6 4 r 4,423 a 6 

' Africa: ° : 
- Republic of South Africa.._.-..-. .. 99 45 29 r 139 NA NA 

Other ___._.-------------_- eee r 301 29 Bi r 1,080 NA . NA 

| Total___..----------------_.- r 400 14 60 1,219 268 252 
Near East___.__..-.---..----.---_-- 38 ------- -~------- * 11,608 983 1,010 
Far Bast___....---------_---------- 40 5 1 992 . 115 87 

Oceania: a 7 | 
Australia_.......---.---.-._.-_. 320 20 8 NA NA NA 
Other. ___._-------------------- 2 1 1 NA NA «NA 

Total____..----------- eee 322 21 9 r 592 —4 —19 
International shipping.____-_--.--.-.  --------  -------- LeeLee r1,279 117 41 

. , q5VWV—VW—“w“n—0—ssSsSseeeaeeeeeeee————————————— 
Grand total 4. ____.--..- 2 ----- 14,876 743 596 +*17,404 2,118 1,989 

: 1968! : 
Canada_______.-_-_..-----------_-- 2,638 285 180 £4,094 243 . 166 

Latin American Republics: - 
South America: 4 

Venezuela. _-..-.----------- NA NA (3) 1,780 387 330 
Other_....--.--------_....... . NA NA 254 825 13 64 

Subtotal_._..---.... 2-2 - 1,273 265 254 2,605 460 444 
Other_____.---.-----_----_____- 137 29 21 409 18 8 

Total__._-....___--__- eee 1,410 294 275 3,014 478 452 
Other Western Hemisphere_-_.______-- 519 98 99 667 57 41 

See footnotes at end of table.
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- ok Table 16.—U.S. direct foreign investment in mineral industries: 

| | - Walue, earnings and income—Continued 
. . Oo _ (Million dollars) | . . 

oe : - Mining and smelting — Petroleum 
.. Area and country . Fe 
— . . Do Value Earnings! Income ?2 Value Earnings! Income? 

an Europe: 
OT - HEC___..---------------------- 19 (3) (3) 2,146 —51 34 

on Non-EEC: . . . - 
- United Kingdom. _---------- 2 . NA NA 1,563 —46 ~12 

mo, | Other____-.---------------- 40 NA NA 927 —37 —18 

es nn Total Europe. -------.---- 61 8. 6 4,636 —134 . 4 

a Africas. ee | 
LU . Republic of South Africa -~-.--~---- 81 31 32 148 (3) ~ 
: a Other_-__----------------------. 314 38 , 31 1,407 501 ~ 483 

otal. eee eee ee eee eee 395 69 68 1,555 501 i«éAB 
, Near Bast___----------------------- 8 ------- -------- 1,656 1,079 1,069 

Far East_..------------------------ . . 44 NA NA 1,158 104 15 

a Oceania: a eo | | 
- . ‘°« Australia_..--...--------------- * 365. 33 23 NA (3) ‘NA 

. _ Other. -.----------------------- | (3) me 1. @) - — NA° &@) “NA 

_  & Potal,_---------------------- 7 865 34 23 639. 5 —18 
7 International shipping. ...----------- | --------_--------_-------- 1,469 144 22 oo 

' Grand total 4_.__------------- 5,435 789 645 18, 887 2,466 _ 2,288 

Fe © 4969 » | a - ° | 
~* Canada___-----++------------------ 2,764 233 | 152 . 4,359 . 223 152 

a 7 -Latin American Republics: | mo - Fs 
4 -.. . South America: ° ae ‘ | 

Venezuela_..--------------- NA NA NA 1,771 334 329 
a Other_.-.-.-------------+-- NA NA NA 880 ~ 68 — 64 

coe -- -!. Subtotal.__..------------- 1,183 161 285 2,651 402 —«- 398 
- - - Other. -..------+---------------- 163 . 288 9 428 10> 2 

8 8 Petal ue eeeeeeeeeeeee----- «2,846 449 287 3,079 412. 395 | 
Other Western Hemisphere- - -- ~~~ ---- 576 67 39 _ 643 §0 © 18 

Europe: 
| '  WEC___...------------------"-- 17 NA NA 2,243: —129 29 

Non-EEC: - 
_ United Kingdom- ----------- 2. (3) (3) 1,563 —59 2 

a Other. _-.------------------ 52 10 NA 998  - -8 4 

| Total Europe. _.---------- 72 «10 5 4, 805 -196  — 85 

Africa: _ ma | 
Republic of South Africa _-.------- 84 36 29 158 NA NA 
Other--_--.--------------------- 343 67 39 1,598 557 558 

Total____..-.---------------- 427 108 = 68-~—s«d1,, 756 NA NA 
Near East______.-.--1-------------- 3 (3) waenne-- 1,654 1,133 1,181 
Far Hast ___-.---------------------- 53 NA NA 1,303 NA 94 

Oceania: 
Australia___.__.--.------------- | 395 50 37 NA NA NA 
Other____---------------------- —1 3) (3) NA NA NA 

- Total___._.------------------ 394 50 37 678 . NA NA 
International shipping..._-----------  --------  --------  -------- 1,708 132 137 

Grand total 4.___------------- 5,635 844 664 19,985 2,494 2,635 
an ND 

DP Preliminary. r Revised. NA Not available. 
1 Sum of U.S. share in net earnings of subsidiary and branch profits. . 

2 Sum of interest, dividends and branch profits. 
3 Less than 4 unit. 
4 Detail may not add to totals shown because of independent rounding and exclusion of certain items of 

detail that are not releasable.
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_ Table 17.—World merchant fleet distribution, by type 1 ae oo 

ae 1966 1967 1968 . 19699 © 

Number of vessels: . | wo | 
Tankers_____._-----------------_----- eee 3,610 3,740 . $38,895. © 4,071 Do 
Bulk carriers_...--------------------------------- 2,039 2,368 2,609 | 2,748 
Freighters._.-_.----------------------.--.-.----.  10;908 | 10,963 11,052 =. 10,980 © 
Other_-_--_-.------------------- ~~ eee 1,746 - 1,729 1,805 1,771. 

Total__.-----------------------+-------------- | 18,308 | 18,800. (19,361 19,570 | 

Gross tonnage: . Be ho - 
Tankers___._-..---------_..-.--.--thousand tons_-_ 58,999 65,804 71,641 °° 79,457 . 
Bulk ecarriers______----------------.-_._.--do__.. 22,350 31,644 37,596 41,746 . oF 
Freighters__...-.------------------.-------do.._. 61,025 61,821 62,559 62,960 | 
Other... -.------------_--------------------do_... | 12,674 12,253 - 12,446 12,084 > 7 

Total. ___....-.----------22------------do---. 155,048 171,522 «:184,242° 196,247 | a 
Deadweight tonnage: . 7 . wh | 

.Tankers_____._-------------..-----.---.-..do -. 93,022 105, 542 117,185 188,421 5 
Bulk ecarriers.__.._.---.--..__.-.------.....-do_... 34,177 49,638 59 ,926 . 67,638 - 
Freighters_____..----_------.-----....-..-..do___. 85,852 86,107 86 , 702 - 87,2500 
Other___-.-___------- +e -do___- 9,363 9,116 9,447 “©. 9,214 : 

Total. __--.2.---------------------------do.... 222,414 250,408 278,210 297,523» oo 

1 Maritime Administration classification. Tankers include whaling tankers. Vessels shown here as “Other” 
include: Combination passenger and cargo, combination passenger and refrigerated cargo, and refrigerated . _ 
freighters. Contribution of these vessels to mineral. commodity trade is regarded as unimportant. Data areas 
of December 31 of year indicated. _ | | . | Be fg 

a | Table 18.—Distribution of world oil tanker tonnage by size groups 1 es 

1966 1969 a 
. In service _. New building in a td 

progress or on order . 
at yearend ..- ” 

Size group Million Percent —2———————— ——————______—__... . 
(deadweight tons) deadweight of Million Percent. Million Percent — Py 

tons . total deadweight of deadweight - of ... - 
tons total tons? _—_' total . 

Under 25,000____.-.._--__--.----__- 30.0. 30.2 28.9 21.4 1.6 2.0 
25,000—45,000__.__..-_.----.-.------ 25.3 25.5 26.7 19.7 1.6 2.7. 
45,000-65,000___--...-.---__-----.-.- 21.2 21.3 22.0 16.3 a) 5 
65,000—-85,000____.--_-.._-_------_-- 12.7 12.8 16.5 12.2 9 1.5° 
85,000-105,000_____..___-_-_..--.--- 6.6 . 6.6 14.2 - 10.5. 1.5 2.5. 
105,000-125,000_._....-._..---._---- 2.5 2.5 5.6 | 4.1 1.7 2.9" 
125,000-145,000____-----------------  -------- °-------- 17 1.2 — 41.9 3.2 
145,000-165,000___.---_-------------  --------  -------- 2.0 1.5 9 1.5. 
165,000-—185,000__....-..------.----- 1.1 1.1 1.2 1.0. 1 ----ee LeeLee 
185,000-205,000_______.------------- --------  -ZtL---- 3.1 2.3 2.0 3.4: 
205,000 and over. __--------.-------- --------  -------- 13.3 . 9.8 46.8 79.1 

Total__...-----------.------- 399.4 100.0 135.2 100.0 59.2 100.0 — 

1 Includes vessels 2,000 deadweight tons and over. ; ; . . 
2 Excludes 13.6 million deadweight tons in bulk (multiple-cargo) carriers. 7 
3 Data differ slightly from total given in table 17 owing to difference in source. 

Source: British Petroleum Co. Ltd. BP Statistical Review of the World Oil Industry. Baynard Press, 
London, 1966, p. 15; 1969, p. 14.



Table 19.—Commercial ocean traffic through the Panama Canal in terms of number of transits and total cargo moved, by type of vessel oo 

| CO Ore -.. ».Combi- Container; Dry General _ 7 
os ships . Tankers .°--nation cargo. bulk ~~ cargo Other Total . 

. - * carriers ‘ships — carriers ships . 

Number of transits: as Se _ a Fe a 
In ballast: wT oe i: ee es 

Atlantic to Pacific...._.....---.---------------------------2---- se 27 > ee 6 163 =» 650 2 749 

Pacific to Atlantic. _.__....-___.-.___------------------+-- eee a 871 ~ 19 /-------- 284 236 — “* 95 1,506 

Total. _.-------- eee eeeeeeeeeneeeeeeee eee ds 898 tee --- 290: 399 645 =. 2, 255 | 

Laden: 7 | oo - _ 

Atlantic to Pacifie_......--.------------------------------------ 10° #8 8976 _ 67 30... 865 3,377 539 - §, 864 

Pacific to Atlantic.........---.-----------------------+--------- 6 156 25 25 629 3,071 1,168 5,080 _ 

Total. __-.---------- =e eee eee 16 1,182 92 55 0C(«a1494 6,448 = 1,707 10,944 

In ballast and laden: " | . Z 

Atlantic to Pacific. _._...__---_-------------------.------------- 10 1,003 70° 30 871 8,540 1,089 ——-<6,618 mi 

Pacific to Atlantic......---------------------------------------- 7 ~*~ 1,027 44 25 913 3,307. 1,268 6, 586 e 

Grand total__.....-----------7------- 2-2-2 ee eee 17. 2,080, «14 55 0s«, 784 =s«G 847° 2,852 «18,199 uh _ 

Cargo moved (thousand metric tons):. | - - . | 7 = 
Atlantic to Pacifie__.___._....-...-.--..-------------- +--+ -- eee ee 266 15,849 — 2,668 137 21,907 20,657 861 62 ,345 > 

Pacific to Atlantic. ...-.----.-----------------------------------+--- 170 2,381 _ 582 130 12,531 17,121 2,890 35,755 z . 

Total... - 22-22 eee ecee eee eee ece cece cece eeeeeeecececeeeeeeeeee 486—«:18,280 8,200 267. 84,488 37,778 3,751 98,100 § 

1969 | | 
Number of transits: 's 

In ballast: D 

Atlantic to Pacific__._......------------------------------------ 2 27. T Wu------ 20 142 602 800 © 
Pacific to Atlantic__........-.-.-------------------------------- 2. 898 110 _L--L ee — 277 141 . 118 1,447 | 

Total_._---------- eee eee eee 4 925 - 18 _--.--- 297 288 720 2,247 : 

Laden: 
- 

Atlantic to Pacific__........_.__...--------------------- =e eee 11. 993 75 32 1,075 3,029 522 5,737 
Pacific to Atlantic____._.-_........--------------_-------------- 6 168 16 29 753 3, 036 1,168 ~ 5,166 

Total... oon ee eee 17 1,156 91 . 61 1,828 6,065 1,685 10,903 

In ballast and laden: oo | 
Atlantic to Pacific. _.....--..----------------------------------- 18 1,020 82 . 32 1,095 8,171 1,124 6, 537 
Pacific to Atlantie__....__.........-.-------------_-------------- 8 1,061 27 29 1,080 #£38,177 1,281 . 6,613 

Grand total......__------eeeeeee eeeeeee ee 21 ~—«- 2,081 109 61 2,125 6,848 2,405 18,150



Cargo moved (thousand metric tons): 
Atlantic to Pacific....----------------------------------------+----- 312 16,681 3,258 129 27,009 17,464 937 65, 790 
Pacific to Atlantic. _.....--.-----.-.-------------------------------- 128 1,942 392 182 =6.14,3855 ~ 17,890 2,889 37,228 

Total. _..--.-------__-----------------------------------------+- 440 18,628 3,650 261 41,364 34,854 3 , 826 103 ,018 

Source: Panama Canal Company. Annual Reports for 1968 and 1969. 7 
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Table 20.—Movement of mineral commodities through the Panama Canal, by commodity type and direction of movement Se 
(Thousand metric tons) 

Atlantic to Pacific Pacific to Atlantic Total 
Commodity roo FE OUT ee eeeeeeeee=> a - OO On’-RevwvN™”°N>-0N—"N—@—™—>" 

1967 1968 1969 1967 1968 1969 1967 1968 1969 

METALS 
Aluminum: 

Bauxite and alumina____.____.._____.__.-..-.--------_----- =), 188 1,372 1,243 1388 — 416 132 1,276 1,788 1,875 
Metal, except scrap___.____---_---- eee eee 60 44 101. 68 69 74 128 113 175 

chromium, chromite____...--..-.---- eee ee 12 59 14. 177 © 119 155 189 178 169 
opper: 

Ore and concentrate. ______....-.----_--_------------..----- 16 124 68 173 251 | 170 249 375 238 
Metal, except scrap____.._.__.__-_.---- eee 22 25 30 732 684 701 754 709 731 

Iron and steel: 
Tron ore_________----_---- eee ee eee ee eee ee 49 34 179 4,019 3,127 2,924 4,068 3,161 3,103 
Iron and steel: 

Pig iron, steel ingots, and other crude forms except scrap -_-- 470 2,117 1,248 50 49 18 520 2,166 1,266 
bead:  S’mimanufactures (excluding tinplate). _--.-.-.-.-------_ 2,049 1,869 1,881 3,286 4,216 5,510 5,885 6,085 7,391 S 
ead: 

Ore and concentrate___.__________-_-------_-_-_------.----- 23 13 19 44 127 128 67 140 147 Z 
Metal, except scrap.._........_.-------------- ee eee 5 13 3 208 203 147 213 216 150 ao 

Manganese, ore and concentrate__._...-.------------------------ 59 77 109 36 48 133 95 125 | 242 2 

Ore and concentrate________.___-_--__-_-..------.-.------- 1 __ Lee 1 103 77 89 104 77 90 Me 
7; Metal (including tinplate)__....__...._--.------------ eee. 152 142 145 74 90 94 226 232 239 bs 
ine: > 

Ore and concentrate__________.-.---_-------.-------------- 74 129 150 178 215 153 252 344 303 nw 
Metal, except scrap.___.__._----.--------------- eee eee eee ee 7 8 19 154 129 148 161 187 167 we 

Other and unclassified: g 
Ore and concentrate____________--------------------------- 55 AT 91 423 408 5838 478 450 624 a 
Metal, except scrap_._______--- eee eee 20 30 85 58 78 102 78 108 137 . 
Metal scrap, all metals._____.__.__.-.-.---.---_--.--------. 3,496 2,845 2,683 12 25 33 3,508 2,870 2,716 ~ 

* | NONMETALS & 
Asbestos... __.-- 2 eee eee eee 177 182 193 23 29 46 200 211 239 © 
Borax.._...-_----- ee eeeeeeeeeeeeeeeeeeeeeeee 1 6 9 294 360 340 295 366 349 
Cement________-- eee eee 281 106 116 40 46 13 321 152 129 
Clays and clay products: 

Fire clay and kaolin. ____._---.---------------------------- 143 185 280 5 15 21 148 200 251 
_ Brick and tile__.....-----.-------------------------------- 30 40 59 61 103 136 91 143 195 

Diatomaceous earth___________-------------------_-.---------- 4 6 8 64 66 55 71 72 63 
Fertilizer materials: 

Nitrogenous: 
Ammonium compounds_-____.-_.----------------_------ 187 248 390 3 5 | 16 190 253 406 
Sodium nitrate__._......------------------------------ 12 17 21 607 449 392 619 466 413 

Phosphatiec___....__.-_----------------------------------- 3,525 4,296 4,737 125 104 94 8,650 4,400 4,831 
Potassic___--.---.---------------------------------------- 85 127 155 446 — 654 721 531 781 876 
Unclassified_.__._...-_- 222 ee eee eee eee eee 4838 565 636 16 13 ‘43 499 578 679 

Sodium compounds: . 
Salt_..-0 eee eee 200 278 196 83 320 376 283 598 572 
Other_______-__-- 2 eee 292 99 99 16 17 60 308 116 159 

Sulfur____ 22-22 eee 648 466 193 174 198 182 822 664 375



MINERAL FUELS AND RELATED MATERIALS / | | 
Coal and coke..._.._---_-----_-------------2---- ee ------- 9, 228 =. «18,854 16 , 522 283 52 30 9,506 13 , 406 16,552 © 
Petrochemicals.__.............._-._--_-_-------.--_---._------e 249 368 479 185 154 126 384 522 605 Petroleum: " 

Crude.____._---_-- eee 5,167 5,406 6,092 269 661 581 5,436 6,067 6,673 
Refinery products___..._..-_-.--.._----------------------. 11,151 10,958 10,168 484 1,022 1,065 11,635 11,975 11,233 

eee EEO 
Total___-.----------.--------------- eee ------. 39,629 45,650 48 ,322 13,061 14,594 15,541 52,690 60 , 244 63 , 863 + 

en TC CE eS seg ese er renee neste peeenese 

Table 21.—Indexes of ocean freight rates 4 

(1968 =100) z 
rm 

Tn 

Trip charter Time charter w” 
London NT 

a tanker West Germany . Nether- Norway United Kingdom Norway United 
brokers =£——————_—————- lands —_—_, —————_—s [____—————COC#N#C! (dry Kingdom bal 
panel Dry Tankers (general) Dry Tankers General Coal Ore Fertilizer cargo) (dry sn 

cargo cargo trade trade trade  @argo) fH 

1966_._-------------- eee 89 100 84 100 97 84 104 88 94 128 113 126 < 1967__..-------- 2-2 ee __ee 109 102_—«; 154 92 104 155 111 95 85 186 =. - 1118—ti—‘ ré«d 4 ” 

1968: 1 o 
First quarter---------------- 107 100 - 150 294 104 129 121 94 NA 215 120 136 bs Second quarter_.__.________- 121 98 200 NA 102 177 116 92 _ NA 213 116 189 QO Third quarter_.............. 102 98 145 NA 101 125 109 90 NA 197 117 128 © Fourth quarter_.....__.____- 106 104 172 NA: 102 152 116 87 NA 199 113 118 é 

tr 

Annual average___________ 108 100 158 NA 102 142 114 92 \ NA 206 118 132 5 

1969: 1 
First quarter. ------------ _- 91 92 111 NA 93 103 108 86 NA — 190 112 183 Second quarter.._.-_-_--__.- 83 97 102 NA 93 98 100 86 NA — 140 110 141 
Third quarter_._..._..._.__- 90 101 136 NA 93 122 — 100 84 NA 168 111 127 Fourth quarter_.___________. NA ‘111 201 NA 101 186 109 101 NA 184 120 136 

ee Annual average__________- NA 100 127 NA 94 119 108 90 NA 172 114 131 
Nt 

NA Not available. 
1 Except as noted, quarterly figures are for the last month in the quarter. - 
2 Actual quarterly average. 

Source: United Nations. Bulletin of Monthly Statistics. September 1969, p. xvi; and September 197 0, p. xvi. . 

(S
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Table 22._Nonferrous metal prices in the United States _ 
(Average, cents per pound except where otherwise noted) 

Year and month Aluminum! Copper? Lead 3 Zinc 4 Tin 5 Silver 6 

1967___-.-.------------- 24.978 7 38.226 14.183 13.843 153 .434 154.968 
1968___...-------------- 25.583 8 41.847 13.012 13.500 148.151 214.460 

1969: 7 
January_.....--.---- 26.455 43 .498 13.209 13.841 162.750 197 .886 
February____---_---- 27.000 43.831 13.800 14.000 165.289 183 .972 
March______..------ 27.000 44 .390 13.800 14.000 155.714 182.571 
April____..-....----- 27.000 44 .552 14.205 14.004 156.845 177.810 
May... 27.000 45.488 — 14.300 14.500 156.690 176.095 
June____._.___------ 27.000 46.024 14.662 14.500 159.024 164.548 
July___.-.----_----- 27.000 46 .047 15.247 14.500 162.012 161.833 
August__.____--_--.- 27.000 47.925 15.300 14.500 166.036 165 .262 
September_-__..------ 27.000 51.359 15.300 14.857 165.655 178.548 
October.___.---.---- 27.652 52 .082 15.300 15.500 166.587 187.250 
November_-_-_-_----_-- 28.000 52.119 15.388 15.500 175.971 192 .313 
December _.-_---.---- 28.000 52.493 15.826 15.500 181.405 180.174 

Annual average_ _-- "27.176 47.534 14.695 14.600 164.498 179 .067 

1 Unalloyed ingot, 99.5 percent, delivered United States. 
2 Electrolytic copper, domestic refineries, Atlantic seaboard. 
3 Refined lead, St. Louis. 
4 Prime Western slab, f.o.b., East St. Louis. 
5 Straits tin, New York. 
6 Cents per troy ounce, 0.999 fine, New York. 

. 7 Based on the first 8 months of 1967. 
8 Based on the last 9 months of 1968. 

Source: Yearbook of the American Bureau of Metal Statistics. Annual Issue for the year 1969. New York, 
1970, 148 pp. 

‘Table 23.—Nonferrous metal prices in the United Kingdom | 
(Average, £ per long ton unless otherwise noted) ! 

Year and month Aluminum 2 Copper 2 ' Lead‘ . Zinc 5 Tin 6 Silver 7 

1967_...--_..-.-.---.--- 199 .628 417.338 83.763 100.429 1,222.458 141.977 
1968___..--..-.---.----- 233.981 523 .975 101.796 - 111.175 1,323.863 219.529 

1969: 
January__.....-.---- «© 248.175 531.546 107.508 113.954 1,367.342 201.011 
February___.-_------- 247 .333 §44.125 109 .333 113.100 1,374.225 186.975 
March. ____.-------- 247 .333 -§41.213 110.533 114.683 1,373.429 184.881 

April -.------------- 247 .333 587.650 113.492 115.396 1,399.250 180.513 
ay__.-.-.----.--.- 247 .333 589 . 500 117.717 117.942 1,421.333 178.560 

June_____.--------.- 247 .333 627.808 120.788 119.013 1,481.263 166 .429 
July__...--.-.--.--- 247 .333 615.500 131.529 120.008 1,456.542 163.935 
August._....--.---.- 247 .333 680.167 183 .683 124.275 1,469.858 166.881 
September_.__.-_.--- 247 .333 668.475 127.954 126.6388 1,469.308 179.917 
October____.--.----- 250.174 658.129 124.267 126.429 1,497.217 186.804 
November__-_..-_---- 256.666 690.625 133.521 130.904 1,542.675 192 .875 
December. _.---_---- 256 .666 719.642 141.288 131.229 1,616.975 180.512 

Annual average __-_ 248.449 621.254 122.700 121.150 1,451.838 180.774 

1 London Metal Exchange, average settlement prices. 
2 Ingots, 99.5 percent. 
3 Blectrolytic wirebars. 
4 Refined pig lead, 99.97 percent. 
5 Virgin zinc, 98 percent. 
6 Standard tin. 
7 Pence per troy ounce, 0.999 fine. 

isos Yearbook of the American Bureau of Metal Statistics. Annual Issue for the year 1969. New York, 
, 148 pp.
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Table 24.—Nonferrous metal prices in Canada 
(Average, Canadian cents per pound unless otherwise noted) 

Year and month Aluminum ! Copper 2 Lead 3 Zine 3 Silver 4 

1967___._..--.-------- eee 26/48 47.539 14.000 13.870 172.080 
1968____...------------------------- 27.07 48.020 13 .443 13 .500 230.557 

1969: | | 
January_._-_----.----.---------- 28.05 45.360 13.909 13.795 212.277 
February__.-.-..-.-----..---_-_-- 28.50 45.500 14.500 14.000 197.639 
March. __..---.----------------- 28.50 45.500 14.500 14.000 196.567 

| April_...--.------- ee 28.50 45.500 14.881 14.000 191.352 
May__.---.-------------.------- 28.50 49.140 15.000 14.500 189 .648 
June_._..----------._----_------ 28.50 50.000 15.333 14.500 177.605 
July__.-------.------_---------- 28.50 50.000 15.500 14.500 175.000 
August__--.--.-------------- +--+ 28.50 51.100 15.500 14.500 178.176 
September... __..__._.__._--_---- 28.50 56.280 15.500 15.405 192.510 
October. _....-.--.--. 2-2-2 ee 28.91 57.000 15.500 15.500 201.840 
November_-_-.....__-.-..-------- 29.50 57.000 15.600 15.500 206.911 
December. __..___._.._---_------ 29.50 57.000 16.238 15.500 194.109 . 

Annual average.______..._.---. | 28.70 50.794 15.168 . 14.642 192.803 

1 Ingot 99.5 percent. , 
2 Electrolytic ingot, prompt delivery at Toronto. . 
3 Producers’ prices, carload quantities, communicated by Cominco, Ltd., pig lead and prime western zinc. 
4 Canadian cents per troy ounce, Cominco, Ltd., price. 

Source: Yearbook of the American Bureau of Metal Statistics. Annual Issue for the year 1969. New York, 
1970, 148 pp. | | 

| | | Table 25.—Mineral commodity export 
| | price indexes 

| | (1968 =100) 

. Metal All 
Year and quarter ores Fuels crude 

. : minerals 

1967_____.---_-------. 109 101 103 
; 1968-__.-----_-------- 108 100 102 

| 1969: _ 
First quarter___.... 112 101 103 
Second quarter._._._.. 117 100 104 
Third quarter._._.... 113 100 103 
Fourth quarter_..._. 116 101 104 

Annual average... 114 § 100 104 

Source: United Nations. Monthly Bulletin of 
Statistics. New York, June 1970, p. xix. 

Table 26.—Analysis of export price indexes . 
(1963 =100) | 

eer eer rnc enn cc cnn nnn nn ne ener ener ec ence ners cnn nen nee 

Developed areas Less developed areas 

Year and quarter Non- Non- 
Total ferrous Total ferrous 

minerals base minerals base 
metals metals 

1967___......__----------------------------+--------- 105 135 102 156 
1968__________._----...----------------- + 104 142 102 165 

1969: 
First quarter__......-.--.------------------------ 106 148 102 169 
Second quarter._...-...-------------------------- 106 155 103 182 
Third quarter___....-..-.------------------------ 106 163 102 195 
Fourth quarter_.......--------------------------- 109 169 103 203 

Annual average____..-----------.-------------- 107 158 103 187 

Source: United Nations. Monthly Bulletin of Statistics. New York, June 1970, p. xix.
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| Table 27.—Leading world producers of bauxite 1 
(Gross weight, thousand metric tons) a 

Country 1967 — =: 1968 1969 P 

Jamaica__._____---------- ene eee eee eee eee 9, 268 8,525 10,499 
Australia______________________ eee eee eee --- 3» - 44, 244 4,961 7,917 
Surinam_____._____---_._-_-- ee ------- 5, 466 5,660 5,538 
U.S.S.R.e 2. eee eee ------ = 5, 000 5,000 5,200 . 
Guyana_____._--_-.---- eee ee ----- 2 = 8, 381 3,722 ¢3,760 
France__..__..-.--.--------------____------ +--+ ------- 2, 818 2,713 2,773 
Guinea__-____----------------------------------------------------- 1,639 2,118 2,459 
Yugoslavia. __.__._.---------------___----------------------------- 2,181 2,072. 2,128 
Greece. ______--- eee eee eee) 1, 659 1,750 1,940 
Hungary___..-----------.-------.._._____----------------.--------- 1,650 1,959 1,932 
United States__.___________-___ eee eee ------_ =: 11, 680 1,691 1,872 

, Total_____--___-___-_------.- 2 Lee * 88,981 40,171 46,018 

All others. ___---.-..----_---------_-----2---------- eee ----- 5, 590 5,704 6,357 

Grand total____....._.-_---_ eee 1 44,521 45,875 52,375 

e Estimate. P Preliminary. tr Revised. 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). . 

Compiled Sept. 30, 1970. 
2 Excludes nepheline concentrates and alunite ore. 

‘Table 28.—Leading world producers of aluminum 1 - 
(Thousand metric tons) 

Country 1967 . 1968 1969 > 

United States.._.._._.__.____.__-_.- 2. eee eee eee--------- 72,965 = 2,958 8,441 
U.S.S. Re. eee eee eee 965 1,000 1,100 

. Canada. __._.____----- eee eee eee eee eee 885 888 996 
- Japan___-_-----------.--_----- eee eee 382 482 569 
. Norway_--------------__-_---__----_--eee eee eeeeeeeeeeee 361 468 . 502 
7 France______....__--_._-- eee eee ee eee ee eee eee 361 366 372 
~ Germany, West_______________________-______.--------_- eee 253 257 - 263 . 

Italy____..---.-.-__- ee eeeee eee eeeeee 128 142 144 
India______ ~~ eee eee eee eee 96 120 1381 

. Australia____--..2--_-- eee eee eee eee ee 93 97 126 . 

Total___________-- 2 eee eee 6, 489 6,773 7,644 

All others. _____-_..-_.-.---.------- 2 eee eee ee------ 1,081 1,280 1,426 

Grand total___..________-_-------------------------------------- 77,570 8,053: 9,070 

e Estimate. P Preliminary. r Revised. — 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 

Compiled Sept. 30, 1970. 

Table 29.—Leading world producers of mine copper 1 
(Copper content of ore, recoverable where indicated, thousand metric tons) 

Country 1967 1968 1969 P 

United States 2__.___.. eee eee eee 866 1,148 1,401 
U.S.S.R.we_ eee eee eee eee eee eee 800 850 900 
Zambia___________ eee eee eee 662 665 748 
Chile______--___ eee eee eee eee 663 667 697 
Canada ?2____________ 2 eee eee eee eee BG 552 500 
Congo (Kinshasa)____..._...--______-----_-_-__--__-____u---____-- ee 819 325 362 
Peru____._-----___- ee eee eee =: 198 213 206 
South Africa, Republic of___..____.__-_-_---_---__-_______________________-- 150 146 148 
Philippines. ____________.________ eee 85 110 131 
Australia__....- 2-222 r 93 109 130 

Total__________-- eee eee eee * 4,387 4,785 5,223 

All others____ 2-2 eee 651 703 776 

Grand total_____.____._-________-_-___ ee * 5,088 5,488 5,999 

e Estimate. P Preliminary. tr Revised. 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 

Compiled Sept. 30, 1970. 
2 Recoverable.
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Table 30.—Leading world producers of iron ore, iron ore concentrates, 
and iron ore agglomerates 1 

(Thousand metric tons) a | 

Country . 1967 1968 1969 p 
eee eS 

U.S.S.R____---_------------------------------- ee ------------ ™ 186,246 176,616 186 ,000 
United States_____.--------------------_ eee eee _--_---_____. = 85, 580 87 , 248 90,674 
France. _.___---.-------------------------1---_----------------. 49,220 55,238 55,400 . 
Canada_________-----------------------_---__-_--_--__----_--_e 38 ,390 48,205 40,643 
China, mainland e__-._-_----___--..----------_ 2 ---_----_------ 28,000 38 ,000 40,000 
Australia___..-.----------------- +e eeeeeeeeeeeeeeeee-- 17,158 26 ,394 39,096 
Sweden_____-------------------------- eee --- =? 28,387 32,420 33,185 — 
Brazil___...----_----------------- eee ____ «= 22, 298 25,123 e 33,000 

. India (including Goa)_____._.._.-._._-__-._----- ee ee e_----____-_ = 26, 157 27,433 28 ,304 
Liberia______-_----------_ 2-2-2 eee ee--_--__-_--_ =: 18 , 224 19,571 22 , 866 
Venezuela____------------.----------- eee --- «07 17,005 16,190 19,724 
United Kingdom____._____.__._.--._.2 eee eee e----------- 12,944 13 , 935 12,298 
Chile. ___-_-------------- eee --_------ =: 10, 788 11,916 11,637 - 

Total.._.-------._--------_- eee ---------_- * 540,292 578 , 289 612 , 827 

| All others. __----- 2.22 eeeeee+ 82,417 106,957 111, 022 

Grand total_._...___-.-_--.-_-------_.-------------------- ' 622,709 685,246 723,849 
ee nee eee a nee 

e Estimate. P Preliminary. §* Revised. | 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 

Compiled Sept. 30, 1970. 

Table 31.—Leading world producers of steel ingots and castings 1 
(Thousand metric tons) 

AS SS sss SSS su hh rsh either 

- Country 1967 1968 1969 Pp . 

United States____.._._...---------- eee ee_-------_--- »=115, 406 119 ,260 128,185 
US.S.R___-__------ eee ----_-- 102,224 106 , 537 110,000 
Japan______----_.----------2-- eee --- = 62, 154 66 , 892 82,948 
Germany, West. _______--..-----.___-_----_-_-2------__-______--_-_ "386,744 41,159 45,316 

: United Kingdom____..___._.__-...--__-22 eee _-___-__-_-__ 24,276 26 ,276 26,846 
France. __..--.--.-------1----------- eet) «19655 20,410 22,511 
Italy.-.--_----_------- ~~ eee _-------------_ 15,890 16,964 16, 428 
China, mainland e_____________...---__--_ 11,000 15,000 16,000 
Belgium___...__.-_..------- eee eee eee 9,716 11,568 12,837 
Poland__.._---.-.------------- eee eee 10,454 11,007 11,291 
Czechoslovakia._____.-_------.------------------- eee eee 10,002 10,555 10,819 
Canada. .--_--_------------------------------------------------ 8,795 10,207 9,350 

Total. _______.------------- ee eeee- nee e-------------- 7 426,816 455,885 492,581 

All others______.____--___-------------------------------------- 67,264 78,248 = 81, 167 

. Grand total_._._...__------------------------------------- 493,580 529 , 083 573 , 698 
eee 

e Estimate. P Preliminary. r Revised. 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes) . 

Compiled Sept. 30, 1970. 

Table 32.—Leading world producers of mine lead 1 
(Lead content of ore, recoverable where indicated, thousand metric tons) 

eee 

' Country 1967 1968 1969 P 

United States 2_.....- 2 eee 288 326 462 
Australia__.....--.-.-------------------- eee) * 882 389 -445 
U.S.S.R.e_. eee eee eee 400 420 440 
Canada____.___-..------ 2 eee eee 308 327 300 
Mexico__._.__..__-------2- 2 eee eee ee 164 174 171 
Peru 2___.-.- eee ------------)—* 160 155 163 
Yugoslavia____..__--.-- eee eee 108 112 128 
China, mainland ¢___.__._..-2_ 2 eee 90 100 100 

Total_._.---------.------- 2 eee eee 71,900 2,003 2,204 

All others. ___--------------- eee _-----e-- = 960 989 1,008 

Grand total___.-.-.---.-_--- 2-22 eee -_-_-__- ™ 2,860 2,992 3,212 
eee 

e Estimate. P Preliminary. r Revised. 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 

Compiled Sept. 30, 1970. 
2 overable.



44 MINERALS YEARBOOK, 1969 . . 

Table 33.—Leading world producers of manganese ore 1 | 

| (Thousand metric tons) 

ce thi PA ee Dn 
nn 

: Country / 1967 1968 1969 P 

te A 
LN 

eee 

U.S.S.R_._.____.---- eee eee eee eee eee, 15 6, 564 e 7,000 

South Africa, Republic of._._.--.------------------------------------ 1,817 1,972 . 2,204 

Brazil....______.____._______-- eee eee eee eee ----- 1,182 2,097 2,149 

India (including Goa) ___...----------------------------------------- 1,589 1,602 1,605 

Gabon _________.. eee eee enn ee eee ee ene ene eee eee od 147 1,254 1,363 

China, mainland e_._......------------------------------------------ 700 900 1,000 

Australia_______.__.___-_--___------------------------------------- t 569 746 922 

Ghana. ______------------------------------------------------------ 498 413 350 

_ Congo (Kinshasa)e___-_-.------------------------------------------- 272 322 311 

Japan___...-.----------------------------------------------------- 339 «812. 302 

Total.__._.._-------------------------- eee ee --- 7 15,238 16,182 17,206 

All others... _------------------------------ 222-222 e eee eeeeeeee- 1,702 1,227 1,088 

. Grand total___..._-_-----_---_-_----------_-------------------- ™ 16,940 17,409 18 ,259 
reper nS A 

e Estimate. P Preliminary...  ‘' Revised. . - 

- 1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1970. | 

_ Table 34.—Leading world producers of mine tin 1. 
(Tin content of ore, long tons) oo . 

me 
Country .. 1967 1968 1969 P 

a i 

° Malaysia______.._..-------------------------------------------- 72,121 75,069 72,167 - 

Bolivia_....__._-.-_-------------------------------------------- 26,890 28 , 945 29 , 489 

U.S.S.Rw2_ eee ee ee ee ee eee 25,000 26,000 27,000 
Thailand. ____________-___------------_-------------------------- ™22,490 23 , 678 20,786 

' China, mainland 2?____.._-.-------------------------------------- 20,000 20,000 20,000 

Indonesia__._____.____-_-_--_------------------------------------- 18, 597 16, 563 17,146 

Nigeria_.......--.---------------------------------------------- 9,340 9,644 8,606 

Australia. -...--------------------+------------------------------ 5,586 | 6,650 1,873 

| Total. ._.------------------------------------------------ 1 195,024 206,549 208, 067 | 

All others... - = --- eee eee eee eee eee eee eeeeeeeeee--- 19,209 21,886 20, 542 

Grand total__...._._.._-._-------------------------------- 7 214,283 227,935 —- 228, 609 
cere ere A A tS 

P Preliminary. ® Revised. 
, 1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 

Compiled Sept. 30, 1970. 
2 Estimated smelter production. 

Table 35.—Leading world producers of mine zinc 1 
(Zine content of ore, recoverable where indicated, thousand metric tons) 

a 
Country 1967 1968 1969 > 

nN 

Canada________.-_-------- ee ene ene ee ene ee nee eee eee) «1,188 1,155 1,194 

U.S.S. Re 2... eee ee ee eee eee eee eee 7 540 575 610 

Australia__._.______-_--------------------- eee eee eee --- 407 422 505 

United States_________.______..-..------------------------------------ 498 480 502 

Peru___.___._______------------------- eee 305 291 315 

Japan______-.-------------------------------------------------------- 263 264 270 

Mexico___.____--__-------_----------- + en eee eee 241 240 253 
Poland_..____-_-_---------------------------------- = ee eee 157 165 e167 
Italy_._...__-.--------------------------------- +--+ +--+ ---- 125 140 133 

Congo (Kinshasa). _.._--.--.------------------------------------------ 122 127 128 

Korea, North °___..--------------------------------------------------- 115 120 125 

Germany, West____._---.--------------------------------------------- 17106 110 111 

- Jreland__._._.__._______-_-_ eee - 36 53 105 
China, mainland e¢__..__....__----------------------------------------- 90 100 100 

Total___________.___-___-_-_------------------------------------ ' 4,188 4,242 4,518 

All others.____.________________.------ eee -- 699 759 803 

Grand total_______.___________---_--_--------------------------- ' 4,837 5,001 5,321 
Senn eNO 

e Estimate. P Preliminary. t Revised. 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 

Compiled Sept. 30, 1970. 
2 overable.
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Table 36.—Leading world producers of hydraulic cement 1 
(Thousand metric tons) 

Country 1967 1968 1969 Pp 

U.S.S.R___-_..----.--------------------------------_------------ * 84,809 87,512 89, 800 
United States (including Puerto Rico)_.-_...._._....-.-..-.-_-----. 65,807 70,314 71,101 

~ Japan___.____--..---------------------------------------------- 42, 998 48,009 51,386 
Germany, West___---------------------------------------------- "31,711 33 , 433 _ 35,008 
Italy___...._._.--.--------------------------.------------------- 26,272 29, 536 31,310 | 
France____..-.---------------------.~-------_-_------------------ 24,400 — 25,600 27,543 
United Kingdom_-_--------.------.----------_---_---------------- "17,581 17,873 17,420 — 
Spain (includes Canary Islands)_._...............------.---------- '18,477 15,100 16,013 
India___._.___----------.--------- eee ---------- = 11, 700 11,940 13 ,260 
Poland__.___--------------------------_---------.------------- 11,138 11,600 11,330 
China, mainland ¢___._._..._.._.._.--_-._--.-______-_-_-.--------- 8,000 9,000 10,000 
Canada____.-.-----.-------------------------------- =e 7,253 7,408 7,751 
Germany, East____..-.....-._- -..-- eee 7,182 7,551 e 7,600 
Rumania_._-.-..---------.---.--- eee eee eee 6,338 7,026 - 4%, 515 
Brazil.._..----------------------------------------------------- 6,405 7,281 7,189 

Total___.--..-_-- 2-2 eee ----- * 865, 066 389 , 183 404 , 726 

All others. ___.-.--.---- 2 ~~ eee ------------- 114,890 124,116 133 , 798 

Grand total________.._---------------------------2-------- 479,956 513,299 588,524 

e Estimate. P Preliminary. r Revised. . ' 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes) . 

Compiled Sept. 30, 1970. 

Table 37.—Leading world producers of phosphate rock 1 | 
, (Thousand metric tons) . 

Country oe 1967 1968 1969 p 

| United States_..._________-.---------------------------------------- 36,079 37,422 34,224 
U.S.S.R.¢ 2__ 2 ee ee ee ---- «16,8300 17,700 19,250 
Morocco. _____-.-.---------------------~--------------------------- «= 9, 945 10,512 10 , 662 
Tunisia________.....--------------------------------..------------ 2,810 3,444 3,200 
Nauru Island 3______.- eee eee 1,798 2,254 2,198 

Total__..----.---------------------------------------------- 66,982 71,332 69 , 534 

All others__...--...._-...--------------------------_-------------- § 11,005 12,684 12 ,363 : 

Grand total____._....---------------------------------------- ' 77,987 84,016 = 81,897 | 

e Estimate. P Preliminary. r Revised. | 
1 Includes output of all major crude mineral sources of phosphate, including apatite, guano, and similar 

materials as well as regular phosphate rock. Includes additions and revisions to data appearing elsewhere in 
the 1969 Minerals Yearbook (all volumes). Compiled Sept. 30, 1970. 

2 Includes material described as sedimentary rock in Soviet sources. 
3 Exports. 

- Table 38.—Leading world producers of marketable potash 1 
| _ (Thousand metric tons K2O equivalent) 

Country 1967 1968 1969 > 

U.S.S.R____--------------- +--+ ee ee ---- 2, 868 3,120 e 3,180 
Canada.____.______.___.____--------- ~~~ --- ee ee --------- 2, 162 2,647 2,854 
Germany, West___....___.----------------------------------------- "2,460 2,561 2,626 
United States__.._____.__-__.--------------------------------------- ™3,012 2,993 2,544 
Germany, East__._._..:....----------------------------------------- 2,206 2,293 2,300 
France_..._._-.__-__-.-------------------------------------------- 1,938 1,857 e 1,938 

Total____--______..---------------- +--+ 14,646 15,471 15,442 

All others. ___.....-.-.---.---------------------------------------- "™1,116 1,251 1,250 

Grand total___._____.....___.-..----------------_--~--------- * 15, 762 16,722 16 , 692 

e Estimate. P Preliminary. t Revised. 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 

Compiled Sept. 30, 1970.
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Table 39.—Leading world producers of pyrite 1 | 
(Gross weight, thousand metric tons) 

7 Country 1967 1968 1969> 
Japan ooo rr croc 4,528 4,472 4,453 
U.S.S.R.e.__- eee --------- 38,500 3,500 3,500 
Spain___.______- eee eee ------- 2 3=—- 2, 291 2,403 2,475 
China, mainland e____....._____.____.__--___----------------------- 1,500 1,500 1,800 
Italy_-___....-..___-------------------.--------------------------- 1,411 1,406 1,475 
South Africa, Republic of_........_.---...--------------------------- t 869 704 837 . 

 Cyprus____._.-.--...------- eee 862 874 826 
Finland_____......__--------.---------_--------- ee -%12 ~~ 174 e 803 
Norway_.....-...------------------------ +--+ +n -- 637 693 758 
Germany, West___.__.----.----------.-__-------_------------------ 556 616 641 
Portugal_.__......------------------------ +--+ 528 561 531 
Korea, North ¢..__..--------.--.--------------------- eee 500 500 500 
Sweden__._____._-_--------------_ eee eee eee 483 474 495. 
Czechoslovakia.._._.-----------------------------------eeeeee 376 380 © 400 

Total___..----.-------2----------------- eee, -------- 18,7538 18,857 +=: 19, 494 

All others... .------------------------------_---------------------- = 8, T58 3,613 2,620 

_ Grand total__.....-..------_--------------------------------- ' 22,511 22,470 22,114 

e Estimate. P Preliminary. r Revised. 
. 1 Includes cupreous pyrites. Includes additions and revisions to data appearing elsewhere in the 1969 

Minerals Yearbook (all volumes). Compiled Sept. 30, 1970. . 

Table 40.—Leading world producers of elemental sulfur 1 
| . (Thousand metric tons) 7 

| Country 1967 1968 1969 P | 

United States_____._______-_1-- ee eee 2e-ee---------------------- *8,415 8,955 «8,079 
Canada (sales)___--.----------------------------------------------- 2,267 2,341 2,708 — 
Poland__.___..--.---------.------- eee 122 1,316 e 1,950 
France___.-_-_-_-.-------------,-------------------------_-------- 2) 1, 665 1,608 1,732 
Mexico.__.____._--_------------.-------_-------------------------- 1,894 1,685 “1,716 
U\S.S.R.¢__. eee ------- = 1, 500 1,500 1,600 
Japan.__-__-.----------- +--+ eee 316 336 346 
China, mainland ¢____._________-..------_----__ eee eee 250 250 250 
Germany, West_____.__---_------------_--_--- eee 105 127 129 
‘Germany, Bast___._._-------------------------------_-------------- 123 119 e 120 

Total. ___..-------.--------- eee eee 17, 257 18 ,237 18,630 

All others. .._.-.-.-------------- eee eee r 657 688 124 

Grand total__.._.__.---_----------- eee --- 7 17,914 18 ,925 19 ,354 

Distribution by type: | 
Frasch__.-_.-.----------------------- eee 07 9,179 10,015 9,588 
From sulfur ores____....-.---------_-- 2  - eee eee- «07 2,219 . 2,232 2,418 
Other elemental recovered____._.___..___..-__------_- eee «6° 6,516 6,678 7,348 

e Estimate. P Preliminary. t Revised. 
1 Includes Frasch process sulfur, sulfur from sulfur ores, and byproduct sulfur from other ores, natural gas, 

and oil industry operations, but excludes sulfur contained in sulfuric acid manufactured directly from ores 
and other sources without being first reduced to elemental sulfur. Moreover, insofar as possible, elemental 
sulfur derived from pyrite is also excluded. Includes additions and revisions to data appearing elsewhere in 
the 1969 Minerals Yearbook (all volumes). Compiled Sept. 30, 1970.
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, Table 41.—Leading world producers of coal (all grades) 1 

(Million metric tons) 

1967 1968 | | 1969 > 

Country Bituminous Bituminous : Bituminous 
Lignite and Total Lignite and Total _— Lignite and Total 

; - anthracite anthracite anthracite 

U.S.S.R2_ 8 eee 144 451 595 138 456 594 e 140 e468 © 608 2 | 
United States_____.-._.__-._.-_--------- eee 4 508 512 4 501 505 3) 513 518 ~ 
China, mainland ¢____._____.__.....--.----.------.----------- (3) 225 225 4 296 300 4 326 330 Z 
Germany, EBast._.._----.-...--.------------------------------ 242 2 244 247 e2 249 e 247 e2 249 bi 
Germany, West____.-....---------------------- ee eee 97 4113 210 102 4112 214 108 4112 22.0 e 
Poland_______--_-.----_--------_------ +e eee 24 124 148 27 129 156 31 134 165 8 
United Kingdom. __.__.___.___- 22-2 ee eee eee eee eee 175 175 ____--_. 167 167 _....--- 153 153 wn 
Czechoslovakia__.........._-_--_.--- 2-2 eee ee eee eee nee 71 26 97 15 26 101 80 27 107 me 
India______-_ 2-22 3 68 71 4 71 15 4 73 717 Z 
Australia__..__-.-2- 2 ee eee ee ee eee 24 85 59 23 41 64 28 46 69 4 
South Africa, Republic of__.._.---.----------------------------  -------- 49 49 __.__-_- 52 52 e+ --- 58 53 tr 
Japan_________.-__-_-_.----_-_--_--- eee eee eee eee (5) AT 47 (5) 47 47 (8) 45 45 ts 
France____._....-.-------------- eee ee eee ee eee 8 48 51 3 42 45 8 Al 44 < 
Bulgaria__..-._-...---_ 2-2 eee eee eee eee 26 (5) 26 29 (5) 29 (5) 29 29 o 
Yugoslavia____-._.-2-- 2 eee eee 26 1 27 26 1 27 25 1 26 
Hungéry._._______._-._- 001s) s sss ene essen eee 23 4 27 28 4 27 22 4 2 06OlU 
Korea, North ¢.____.------------- eee eee eee (3) 21 21 (8) 23 23 (3) 25 25 o 

Total____---..--.--.-------_ ~~~ eee 687 1,897 2,584 705 1,970 2,675 692 2,052 2,744 x 
° 

All others. ___.--.----2---- eee eee 32 101 183 31 99 130 64 69 133 a 

Grand total__._--.--------------------------eeeeeeeeee TU s,998 2, TIT 736 2,069 2,805 756 «2,121 2,877 < 

e Estimate. P Preliminary. 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). Compiled Sept. 30, 1970. 
2 Excludes production from U.S.S.R. controlled portion of Svalbard (Spitzbergen). . 
3 Output small, included under bituminous and anthracite. . oo 
4 Includes pitch coal. 
5 Less than 1% unit. 
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Table 42.—Leading world producers of marketed natural gas 1 
- (Billion cubic feet) . . a re eee 

Country 1967 1968 1969 > 
LE Peete 

United States____._._--_.-.-.---_.------------------. ---_---------- 18,171 19,322. 20,698 
U.S.S.R_.-------------- eee e-eee-e-_--_-- = 5, 601 6,039 6,380 
Canada______..__--_-------_----_---------------------------------- 1,472 . 1,692 1,985 
Rumania. ______..___------_.-_---------- eee 560 T15 851 
Netherlands___________-_--__-__ eee eee 254 514 773 
Italy__...----_----------- eee 324 368 417 
Venezuela___________---_-- eee 293 301 314 
Germany, West_______.-__-________-2 ee eee 148 +204 289 

_. Mexico__.._--.---2----- e+ -eeeeeeeeeeeeeeeee 276 285 283 
France._________----------------------------- eee 196 201 - 2380 

| Total________----------_---- eee e--_------------------ 27,295 29,701. 32,220 
All others_______-_--------_---- eee eeeeeee-----------=- 1,114 «1,887 1,795 

Grand total____..-..._.-------------------------------------. 28,409 31,088 34,015 
ee 

. P Preliminary. 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes) . 

Compiled Sept. 30, 1970. a 

Table 43.—Leading world producers of crude oil 1 | 
(Million 42-gallon barrels) 

— 

Country | | 1967 1968 . 1969> 
i 

. _ United States___.-___-_-_----- eee eet e-_----- = 8, 216 3,329 3,372 
U.S.S.R___-------- een ee eee -e------------ =. 2, 100 2,252 2,395 
Venezuela______..-.----------_--------- eee ----e-------- =: 1, 298 1,319 1,312 
Tran__.----------..------- eee eee 948 - 1,039 1,232 
Libya__..----------------- eee 637 949 1,185 
Saudi Arabia_____.....-...-.--_ 2 eee eee 948 1,086 1,092 
Kuwait____-____-.--- 22 837 886 940 
Traq__------------------------ eee 446 550 554 
Canada_-____-_-_______.----- 2 eee 351 379 407 
Algeria___...------_-------------- eee r 298 325 338 . 
Indonesia____-_______-.---- 2 eee 186 220 271 
Trucial States_.....-..-- eee eee 139 182 219 
Nigeria__-_...__---._.---.-_----_-__-_ ee eee 117 52 197 
Kuwait-Saudi Arabia Neutral Zone____________._.___________________. 151 157 | 163 
Mexico________--_-.-------------- eee eee 133 142 150 
China, mainland ¢.________-_____-__-------__-_____________-_ ee 80 110 146 

Argentina___...-._------_-2 22 eee 115 125 130 
Qatar_.___-_-_-__.--------2- +e 118 124 130 
Muscat and Oman.___...--_-__._.-.--.--_--_- ee eee 23 88 120 

Total____---_-------eeeeeeeeeeeee ee --- * 12,186 13 , 264 14,303 

All others_____-_-_------- eee eee eee 753 840 916 

Grand total____-_------_------_---- 2 eee 12,889 14,104 15,219 
eee CeIn e Ganennn I Sen eaeeannn nanan 

e Estimate. P Preliminary. tr Revised. 
1 Includes additions and revisions to data appearing elsewhere in the 1969 Minerals Yearbook (all volumes). 

Compiled Sept. 30, 1970. 
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‘(lhousand metric tons) 

1968 1968 Recipient countries 8 
produc- export —————_————_ ee -e_uwmm —ueoe——-  ———————————— 

Source countries - tion by by . 
source source United Canada Austria France West Italy Norway Sweden United U.S.S.R. Japan Selected 

country 2 country? States Germany . Kingdom other 4 

Bauxite: 
Australia_....-..----- 4,961 NA a 22 wea-- 212 400 ----- wonee wenee ----- ----- 916 wau-- 
Dominican Republic_-- 994 1,207 967 neone a aaa n- a ----- --a-- wou-- ~o--- ~-a-- ~---- neaee 
France_____.-.---.--- 2,718 157 ----- wau-- wane XX 90 ----- --u-- enone 70 eenee a 1 
Ghana____.-.-.-.---- 285 241 a maane. neue ----- 43 ----- w---- waa-- 210 ----- w-a-- a 
Greece__..._..-.----- 1,750 1,190 32 w-u-- wens 62 327 ----- 37 30 98 457 11 75 
Guinea_._...--------. 2,118 549 15 aaa-- -on-- ----- ween eee wee ----- ----- w-n-- ----- ae 
Guyana__...-.------- 3,722 2,403 576 1,599 a 37 50 ° 41 w---- 6 14 ae 35 4? 
Haiti_._.-..--.------ 446 469 469 a ----- ----- ----- won-- a ~-n-- a weaee a --.-- 
Hungary_..---------- 1,959 665 ----- w---- 7 ----- 80 ----- -o--- w---- w---- waee- fo eeee ----- 
India____..__..------ 986 ~ 99 a a a waue- 9 59 weaee weu-- 24 eons 9 nate 
Indonesia_______.-___- 879 848 a ee ----- w~---- 6 82 wenee w-o-- wn-a-- -~-a-- 757 wnnee K< 
Jamaica._._....------- 8,525 6,312 7,509 w---- ----- ----- ~-e-- ----- ----- a wonn- --a-- wou-- ----- D 
Malaysia__._.__-_---- 799 789 ae 46 ~---- ----- ~-=-- ~---- ----- ~---- a ----- 687 a ts 
Sierra Leone. --------- 421 470 ~---- ----- ----- ----- 327 187 ----- we--- ~aeo- ----- ----- wane og 
Surinam._.__.._--.-.. 5,660 3,720 2,942 607 15 28 45 ----- ----- ~---- 14 won-- 21 ----- > 
United States_........ 1,691 T xx 3 weue- wanee wn-u-- woune w-uee weoee wno-- w-a-e a a DF 
Yugoslavia______..._.. 2,072 1,868 --o-- weoee meee wo--- 600 253 w---- a 10 %21 +--+ a i 
Other and not specified. 5,944 NA 108 wou-- 3 1 1 14 a 5 2 a 14 13 2 

Total.___.....---.. 45,875 NA 12,618 2,277 25 335 1,978 586 37 41 442 1,178. 2,450 136 e 

Alumina: | ti 
Australia___.._...-....- 1,809 NA 633 84 aau-- --.-- a --u-- 28 weue- ----- woane (5) a = 
Canada______.-_-.-_- ¢ 1,000 NA 144 xX ----- 1 weuee 1 ----- week ----- weu-- weuee a Oo 
France___...-----.--- 952 234 (5) ~---- ----- XxX 1 26 3 (5) 1 --n-- (8) 169 nw 
Germany, West--___--- 742 185 1 (5) 79 1 XxX 2 wou-e 5 3 an (5) 28 re 
Greece........---.--. 225 TR eee eee 40 ee eee 28 1...) oWeee u 
Guinea___.____--.---- 531 531 ae 16 47 5 42 a 136 wou-- wau-- --a-- weane 188 tH 
Guyana._...-.---.--. 270 248 22 (5) ---- ----- ae oe 69 230 (CLL wenn a 85 @ 
Hungary--.-.-------- 381 361 ----- ----- 30 wenn a --n-- ----- wonee weer 148 w---- 6 > 
Jamaica.__....---.--- 922 922 115 111 wou-- 16 a a 274 109 wanes --.-- ee waue- S 
Japan_____..__---_--_- 826 27 10 ae -uuee anne (5) ole woaee wens (5) wenee xX 3 2 
Surinam.____.__-..--- 892 680 430 875 aou-- --u-- 3 w---- 179 wau-- w-u-- --.-- wone- 101 ra 
United States__._..... 5,842 803 XX 186 ----- 7 3 3 236 7 1 194 1 8 

~~ Yugoslavia______.._-- 118 21 noone (5) 8 ----- wonee --u-- -eu-- -e--- a --a-- wauee w-a-- 
Other and not specified . NA NA 1 -~---- 9 1 1 2 7 wane 1 18 1 10 

Total. ___.-.------- NA NA 1,356 7712 173 31 50 — 48 982 144 6 388 2 498 

e Estimate. NA Not available. XX Not applicable. , 
_ 1 Data presented are compiled from import statistics for countries listed as recipient countries and, as such, are incomplete, but are believed to account for the overwhelm- 
ing share of total world movements of bauxite and alumina. fo, , 

2 As reported in latest country chapter of Volume IV, Minerals Yearbook. Data on bauxite production is on dry equivalent basis for a number of countries, and as such may 
be reported on a different basis from bauxite exports, which almost universally are on a gross weight basis and which were obtained from the Statistical Office of the United 
Nations. Data on alumina production are generally for output prior to calcination, while data on alumina exports, also from the Statistical Office of the United Nations, 
include aluminum hydroxide and thus may not be exactly comparable. . : 

3 Countries selected are most of the world’s significant aluminum producers that depend upon imports of bauxite and/or alumina for a significant share of their raw material 
requirements, plus a few minor countries for which data were readily available. Data are from the Statistical Office of the United Nations except for U.S.S.R. figures, which 
were obtained from official Soviet sources. 

4 Countries included are as follows: Bauxite—Belgium, Luxembourg, Netherlands, Spain, and Yugoslavia; alumina—Australia, Belgium, Denmark, Finland, Greece, Lux- 
embourg, Netherlands, New Zealand, Portugal, Spain, Switzerland, and Turkey. - . 

5 Less than }% unit. e



Table 45.—Major world trade 1 in unrefined and refined unwrought copper in 1968 s 

(Thousand metric tons) 

Destinations 

Source countries Germany . 

Belgium- Brazil Czechoslovakia France ———————__—————— ——— Italy Japan 

. Luxembourg East West 

Belgium-Luxembourg._.--------- xX. 2 4 89 — 58 15 ane 

Canada_____..-_--------------- 1 1 --- 10 --- 10 1 5 

Chile. ___..--..----.----------- 10 8 w= 34 --- 111 50 41 

Congo, Republic of the (Kin- 
shasa) 2_____..--------------- 219 se --- 32 ae 4 37 7 

Germany, West___....---------- 8 6 1 11 oe xx ee --- 

Peru____._..---------.---------- 25 . woe a won _— 17 | (3) . 8 

U.S.S.R__.----- ee - a —_— 82 wee 44 5 --- --- 

United Kingdom. ___..-.--.----- 2 (3) 1 3 ae 10 1 _ 

United States.....-..----------- 16 OC 28 _-- 28 (3) 33 35 17 S 
Zambia.___-------------------- _a- 7 2 56 --- 88 65 142 ZA 

Other and unspecified 4___..__.-_-- 17 1 — 6 3 46 5 —=«:16 5 
a 

tt 

Total_.....-.---.-------- 298 58 40 269 47 382 209 236 FE 

Destinations i 

Other and > 

Netherlands Spain Sweden Switzerland United Kingdom United States unspecified > Total a 

Belgium-Luxembourg.....--.---- 56 1 13 13 7 85 11 810 8 
Canada______.-.--.-.---------- 3 | 1 | (3) 1 94 122 2 251 * 
Chile___.____---.----.--.----.-- 1 8 34 3 111 (161 30 602 . 

Congo, Republic of the (Kin- — 

shasa) 2______...-------_-_--- 5 ee a _-. 5 2 3 314 & 
Germany, West.___.---.-------- 11 5 (3) 6 20 82 43 143 © 

Peru_______-__---------------+- 4 2 oe _-- (3) 107 q 170 

U.S.S.R__.. eee 4 _-- --- --- 1 a 23 109 

United Kingdom_-__..-.-.-.---.- 10 3 1 a xX ; 16 10 57 

United States_______.....-..---- 9 3 4 2 86 xX 31 242 

Zambia____..___-_-.----------- 6 7 18 8 193 11 38 641 

Other and unspecified 4___.__.._.- 34 7 3 4 17 21 27 207 | 

Total____...-----------.- 143 43 73 37 484 507 225 3,046 

ere pg nt a Pt SSS 

XX Not applicable. . 
1 Data are compiled chiefly from export statistics for countries listed as source countries in stub of table. 
2 Import statistics of listed trading partners. 
3 Less than 4 unit. . 
4 Includes the following countries (total exports in thousand tons in parentheses following country name): Australia (24); Austria (4); Denmark (1); Finland (11); France 

(23); Italy (8); Japan (12); Netherlands (4); New Zealand (3); Norway (27); Sweden (28); Switzerland (4); Turkey (15); Yugoslavia (9). . 
6 Countries in this group reported as destination for 10,000 tons of copper or more each include the following, in order of quantity (figures in parentheses are quantities 

reported, in thousand tons): India (30); Argentina (22); China, mainland (21); Austria (19); Hungary (16); Yugoslavia (14); Poland (13).



Table 46.—Major world trade in iron ores, concentrates, and agglomerates (excluding roasted pyrite) 1 
(Thousand metric tons) | 

Recorded imports of principal recipient countries 3 , 
Recorded total ———- . 

Source country 1968 export of Belgium- West 
source country 2 Canada United States Luxembourg Czechoslovakia France Germany 

Algeria_._......_--...----------.---------------------- 3,268 ------ w----- 372 ------ 112 55 
Australia_._......-.--..----.-.---------------- eee 16 ,338 ------ 134 354 ------ . 244 562 
Brazil_._.._-.....-.---...--------------------------.-- 15,050 379 1,277 562 228 1,313 4,730 
Canada________.___-.-_-_-__________-__--- eee 86 , 589 xX 26, 761 162 eeenee weoeee 2,101 
Chile_____.-..------------------ eee 10,497 woeene 1,464 15 weenee wane eee 314 
France__..__-....--------------- eee 18,271 ------ w----- ' 18,880 ae xX 4,508 
India____-...------------ nee 15,646 . we-eee wnenee 400 986 9 183 
Liberia...._._---------.--------------------~---------- 18,918 78 2,989 1,109 ------ 1,174 6,979 z 
Malaysia_......----.-------.------------------------- 5,188 ------ ------ ------ a----- ~----- wnenee bond 
Mauritania__._..._....----------------------------_-- 7,487 ~----- ~----- 1,208 weneoe 1,346 1,305 2 
Norway..-.------------------------- eee ee eee 2,741 wooo He 366 31 w----- 17 1,569 3 
Peru__.---..---2-..-- eee eee 8,532 ------ 939 ------ ------ 295 46 > 
Sierra Leone..._...-....--------------------.--------- 2,150 ------ w----- , 127 wannee a 982 rs 
South Africa, Republic of 4______.....---.------.------- 4,476 wonene ------ ------ a ------ 58 | ” 
Sweden____.-...---------..--.--------- eee 28,775 w----- 235 8,059 241 284 12,889 2 
U.S.S.R._..---- eee eee eee 32,201 ------ ------ ------ 9,502 ae 36 
United States..__----...-- 20 e eee 5,978 2,385 xX ------ woee-- weeuee weeeee mj 
Venezuela_.___....--.-- = ee ee 15,058 ------ 10,478 ------ ------ ------ 1,664 a 
Other countries and origin unreported 5_..._.......-.----- 6,760 2 3 108 190 228 1,663 ts 

Total. .....---- 2 eee eee ene ane =. 258, 918 2,794 44,646 - 26,337 11,147 5,017 39 , 644 = 

Recorded imports of principal recipient countries 3 5 

United Total of ts 
; Italy Netherlands Poland Kingdom Other Europe 6 Japan listed imports @ 

Algeria___._...._------------------ eee eee eee 1,155 panes a 122 145 Meee 1,961 z 
Australia___..____._._._..-.---------------- eee eee 420 wooe ee eee 268 weueee 13,814 15,796 ° 
Brazil_....___.---....----_--------- eee 1,248 709 132 565 1,185 2,177 14,505 5 
Canada. ___._..--..------------ 222 eee 1,272 429 --e--- 3,347 18 1,977 36,067 
Chile_._..------------------ eee eee won--- wee wenn wane ~----- 8,707 10,500 
France_....---.--.------- eee eee eee ee neeene we nene wannee 73 eauuee ------ 18,411 
India____.----------_------ eee 52 165 272 11 947 12,772 15,797 
Liberia_._......------- 2-2 eee 2,154 1,231 --a--- - 1,520 113 881 18 ,228 
Malaysia______-__-_-_-_.____.-__-_---_-__-_____.--------- ------ eae e ne eon e ee weeele eau aee 5,116 5,116 
Manuritania_-._....-_..--.--.------.---- + --- eee 938 ------ | aaenee 1,875 229 587 7,488 
Norway. ._..-----------------.--_--------- eee eee neu eee 404 45 954 425 oe ee 3,811 
Peru__.--.---.----.--------------- eee 174 ------ weonee aan---- weenne 7,363 8,817 
Sierra Leone___...._-.-.--..-.--_-- eee eee 159 922 enews 280 © ------ 116 2,586 
South Africa, Republic of 4_______.__-_-_-_--_-_-----.--- oo uee naenee wauu-e wn nnue wna -ee 4,898 4,956 
Sweden________-_.-----_-__ eee 424 499 639 4,584 275 ------ 28,129 
U.S.S.R___- eee eee 550 ------ 10,008 1,499 4,871 808 27,274 
United States____......-22 222 woeeee wennee wo-n-e a wanaene 8,545 5,880 
Venezuela.__..._..--.---.--.------ eee eee 968 ------ . aau--- 1,695 ------ wenn ee 14,805 
Other countries and origin unreported 5._-...__._-__.____- 554 eeu eee 10 741 1,062 5,382 9,938 

Total__..----.------- eee 10,068 4,359 11,106 17,584 9,270 68 , 143 250,065 

See footnotes at end of table. . pad



Table 46.—Major world -trade in iron ores, ‘concentrates, and agglomerates (excluding roasted pyrite) 1—Continued RS 

XX Not applicable. . | : 
1 Disparities between recorded exports of source countries and totals of recorded imports of recipient countries are due to (1) time lag between shipment and receipt, and 

(2) the fact that the latter totals are incomplete, covering only the nations listed in the column heads and in footnote 6. OO 
2Source: Official trade returns of countries listed. 
3Source: Statistical Office of the United Nations. 1968 World Trade Annual. V. I, Walker and Company, New York 1969, p. 1386, except for data on Czechoslovakia, 

Poland, and East Germany, which are from official trade returns of the respective countries, and data on Rumania, in which case the total is from official Rumanian sources 
and the distribution by country of origin has been compiled from export statistics of partner countries. 

4 Includes Swaziland. . 
5 Recorded 1968 export total is a total of the following countries (exports for each follow the country name in parentheses in thousand tons): Angola (442); Belgium-Lux- 

embourg (17); Denmark (16); Finland (12); West Germany (18); Hong Kong (171); North Korea (535—Japanese imports only); South Korea (772); Morocco (657); Nether- 
lands (3); New Caledonia (198); Philippines (1,516); Poland (7); Spain (1,170); Sudan (10); Thailand (402); Tunisia (654); Yugoslavia (97); Turkey (63). Recorded imports 
of principal recipient countries include receipts from the foregoing list of countries as well as receipts credited to the following countries for which either (1) no iron ore export 
was recorded in 1968 trade returns, or (2) trade returns for 1968 were not available: Bahrain; China (mainland), Greece, Iran, Mozambique, Southern Yemen, and United 

rab Republic. 
6 Includes the following countries with recorded total imports as indicated in parentheses in thousand tons: Austria (1,375); Finland (628); East Germany (1, 424); Greece 

(369); Norway (14); Portugal (102); Rumania (4,546); Spain (594); Switzerland (17); Yugoslavia (201). 

= 
Table 47.—Major world trade in steel ingots and semimanufactures in 1968, by areas | 2 

(Thousand metric tons). e 
ee LD 

Destinations ! oa 
- 

. . _ Europe eg 
Exporting countries and areas North America _— OO Or > 

Lattin America 2 European . European : . & 
Canada United States Economic Free Trade Other = Cammunist? o 

Community Association non-Communist 6 a ie ee eee eS OSS 

North America: me 
| Canada_________..------ eee eee xX 970.6 149.8 52.7 90.9 1.0 (%) S 

United States_.__............e eee 349.2 xx 465.0 116.6 88.0 76.4 15.0 z 
eee a 

Total___..----------------------- 349.2 970.6 - 614.8 169.3 178.9 717.4 15.0 

Europe:. SSS See 
O_O OO 

European Economic Community: | 
Belgium-Luxembourg- - ---------- 157.0 1,708.0 271.0 7,158.0 784.0 306 .0 87.0 
France___._....----.----------- 72.0 1,085.2 246.8 2,838.5 1,028.4 213.9 287.2 
Germany, West. __......--.----- 157.3 2,826.9 344.1 4,861.3 1,794.4 543.0 842.0 
Italy_-_--_..--..--------------- 2.2 242.7 50.6 780.9 198.6 152.4 288 .6 : 
Netherlands._._._..-.....------ 3 286.0 34.2 983.4 453.2 25.2 36.2 

Subtotal_.__..___------------- 388.8 6,093.8 946.7 16,572.1 4,258.6 1;240.5 1,541.0 

European Free Trade Association: a, . 
Austria_.___.--.--------------.- 7.1 14.4 11.0 687.9 261.4 21.7 —- 8438.2 | 
Denmark____...--...--2--.----- wo eeneee 7 6 104.3 149.8 4.6 1.2 
Norway--._--------------------- (8) 6.1 9.7 89.1 318.6 42.2 1.5 Cc 
Portugal... ..-..--------------- (8) (8) (8) 1.0 19.5 3.7 wann----, , 

_ Sweden___._--..-----_--------- 15.7 78.7 22.8 422.0 549.3 128.0 128.8 
Switzerland 7_._.._....----...--- 1.2 9.9 1.0 38.8 29.4 3.1 1.7



United Kingdom____..-..------- 148.9 1,111.9 276.7 440.8 524.3 525.1 122.1 

Subtotal___......--...-------- 172.9 1,221.7 321.8 1,783.9 1,852.3 128.4 598.5 

Other non-Communist Europe: | | OS 
Finland_.-__...-._-...--.------ (8) 3 wl 31.7 115.6 mn) 7 
Greece___...-_-.----.---------- woe neee 9 eaneueee 1.2 3.5 13.4 6.4 
Spain. _.----------------------- (8) 14.9 17.5 21.4 18.7 2.6 31.6 

Subtotal___..._.--.---------- . (8). 16.1 17.6 54.3 182.8 16.0 38.7 

European Communist Countries: 
Bulgaria........-.-------.------ ween eee woe eee ee 2.3 157.3 114.7 50.3 200.5 - 
Czechoslovakia_____......------- 73.5 , 19.5 6.1 . 481.0 244.0 64.0 996.5 | 
Germany, East §____...--------- w-n----- wa nneeee NA 15.8 17.0 9.8 100.4 
Hungary_._-------------------- woe e eee -eeeeeee .2 68.0 83.1 24.2 291.9 
Poland__.._-_.__----....--.---.- 18.6 114.1 113.7 161.3 193.7 31.0 633.9 z 
Rumania______--___-_----.------ NA NA NA NA NA NA NA ped 
U.S.S.R___- eee 5.8 ween eee 211.6 29.1 160.4 182.9 4,644.2 Zz 
Yugoslavia____......--_-..------ weeeeeee 1.9 19.8 84.4 2.8 (8) 235.6 Py 

Subtotal_______-_..----------- 97.9 135.5 353.7 996.9 815.7 362.2 7,108.0 o 

Total__.--_---_-_-__-_--.----.-.-. 659.6 7,467.1 1,689.8 19, 357.2 7,059.4 2,347.1 9,281.2 bt 
Africa: South Africa, Republic of.___--_--- 8 5.5 3 6.3 1.9 62.1 nao eneee z 

South Asia and Far East: em 
India 9________.___.-.-.---.--------- wl 9.5 wl 2 7.5 .2 219.9 ca] 

. Japan.......-.--------------------- 190.0 6,617.0 643 .0 210.0 60.0 133.0 209.0 < 

Total____-_-_-_____- 2 eee 190.1 6,626.5 643.1 210.2 67.5 133.2 428.9 2 

Oceania: Australia_____.____...--.--.-.-.. 10.6 73.2 —=—-.20.0 33.7 105.3 69.6 wae e eee B 

Grand total___-_-_-...__-------.----- 1,209.8 15,142.9 2,918.0 19, 776.7 7,413.0 2,689.4 9,725.1 | bx 

See footnote at end of table. . . @ 
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Table 47.-Major world trade in steel ingots and semimanufactures in 1968, by areas—Continued ~ 

(Thousand metric tons) 

Destinations ! 

South Asia and Far East 
Exporting countries and areas —_-— ; ; 

Africa Near East 4 Other non- Oceania Unallocated Total 
Japan Communist Communist ° 

ne 
EEE EEIEEEIISESESSASESSSSnSnS Ana 

aa 

North America: 
Canada_______-_------------------- 5.1 2.4 0.2 10.7 wane ne-- 17.3 0.2 1,300.9 

United States____..._...------------ 104.4 87.4 6.0 709.1 weeneeee 21.8 ne 1,988.9 

Total__.._.---------------------- 109.5 89.8 6.2 719.8 ween eeee 39.1 2 8,289.8 

Europe: 
European Economic Community: 

Belgium-Luxembourg-_.-.------- 323.0 211.0 1.0 132.0 19.0 10.0 eee eens 11,162.0 = 

France____._._-_--------------- 565.2 270.8 wane eee 719.4 40.4 22.5 4.8 6.705.1 2 

Germany, West_____------------ 345.8 512.3 7.2 197.3 338 .0 10.8 anno eeee 12 ,780.4 fx 

Italy_...-..--___--------------- 293.5 256.1 (8) . 34.8 62.8 15.3 5.1 2,383.6 J 

Netherlands. ___...------------- 33.9 27.8 8 22.1 A 2 wa uennee 1,853.2 cf 

Subtotal__.......------------- 1,561.4 1,277.5 9.0 465.6 460.6 58.8 9.9 34,884.38 o 

European Free Trade Association: ~ 7 . 

Austria_..___..------..--------- 12.8 32.3 8 8.0 4.0 1.6 1.0 1,356.7 io 

Denmark_______-..------------- .5 1.2 waoeeeee 6 nee eens wa aeeeee eee 263.5 bo 

Norway__..-------------------- 1.8 2.1 (8) 1 wee eeeee (8) ne 471.2 ° 

Portugal______._._------------- 33.6 3.4 ~o--ouee weet eee eee eee 1 6 - 61.9 © 

Sweden___._-..----------------- 8.4 4.0 2.8 13.6 15.5 7.2 aaa neee 1,396.8 a 

Switzerland 7_____..-.----------- 5 8 NA 3 NA NA 3.2 89.9 _ 
United Kingdom_____..--..-.---- 276.6 828.4 1.7 349.0 83.7 170.9 2 4,360.3 o 

Subtotal__.......-.----------- 334.2 372.2 4.8 371.6 108.2 179.8 5.0 8,000.3 

Other non-Communist Europe: 7 a 7 

Finland.____....---.----------- wooo eeee 9 waonaen-e waoeeeee 8.4 ween anne wane enee 157.7 

Greece__....--.---------------- 38 8 ween eee _------- wane ne ee wenneee- poeeeeee 26.5 

Spain___......-.--------------- 23.0 6.4 wana eeee (8) wee eeeee 4 wenn neee 181.5 
an 

Subtotal___..__-_.--.---------- 23.3 . 8.1 ~------- (8) 8.4 A waneueee $15.7 

European Communist Countries: 7 a 
Bulgaria____._____.------------- 1.5 54.6 1.0 2.7 1.6 ~------- ne 586.5 

Czechoslovakia_.._.._..--.------- 58.6 143.6 ean nenee 27.7 38.3 9 1 2,153.8 

Germany, East §_______--.------ NA 2 ee NA NA ww nennee wee ee 143.2 

Hungary. ._-----------5-------- 14.8 174.5 nen 29.1 3.7 2 wee ene . 689.7 

Poland__...-_..--.------------- 49.7 35.5 ween nene 29.4 27.1 eee enee ween eens 1,408.0 

Rumania____..____------------- NA NA NA NA NA — NA 681.6 681.6



U.S.S.R__.--------------------- 82.8 398 .2 -~------- 80.8 99.5 ween eee 76.7 5,972.0 
Yugoslavia. __------------------ 4.5 5.6 -------- 5.1 8 eee eeee weueeeee 360.5 

Subtotal__.....-..------------- 211.9 812.2 1.0 174.8 171.0 1.1 758.4 11,995.3 

Total...--------------------- 2,130.8 2,470.0 14.8 1,012.0 743.2 240.1 773.3 55.195.6 | 
Africa: South Africa, Republic of-.-------- 9 -----+-- (8) (8) - 3  aeeeeee- 1 209.6 286.4 

South Asia and Far East: Te 
India 9________----___------_------- 56.3 320.6 28.6 234.8 eee ee eee 20.9 eee eee 898.7 
Japan____..------------------------ 313.0 417.0 xx 2,606.0 1,002.0 374.0 oo eee 12,774.0 

Total____.._.-..---.-----.------- 369.3 737.6 28.6 2,840.8 1,002.0 394.9 pee eneee 13 ,672.7 
Oceania: Australia__......_-------------- 16.1 9 30.5 336.6 11.5 . 286.8 8.3 953.1 

Grand total_..._.-.--------------- 2,625.7 3,248.3 80.1 4,909.5 1,756.7 911.0 991.4 73 ,397.6 
ee pS SSS SAAS 

NA Not available. XX Not applicable. a . S 
1 Because some countries do not report destinations for a portion of exports (see unallocated column), figures given for distribution of those countries’ exports by continental Z 

area are not exactly correct. However, such unallocated quantities are sizable only in the case of Rumania, the U.S.S.R., and the Republic of South Africa. rH 
2 All Western Hemisphere areas except United States and Canada. a 
8 Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, U.S.S.R., and Yugoslavia. Pe 
4 Bahrain, Cyprus, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Muscat and Oman, Qatar, Saudi Arabia, Southern Yemen (formerly Aden), Syria, Trucial States, Turkey, n 

and Yemen. 
5 Consists of mainland China, North Korea, and North Vietnam; Mongolia is included under Other non-Communist South Asia and Far East, owing to its inseparability Z 

from this group in source. J 
6 Less than 50 tons. oo 
7Source: Statistical Office of the United Nations. World Trade Annual. V. III, Walker and Co., New York, 1970, pp. 395-432. rh 
8 Partial figure derived from import data of partner countries. Sources: Statistical Office of the United Nations. 1968 Supplement to The World Trade Annual. V. I = 

Walker and Co., New York, 1970, p. 263, for all data except those for Poland and Bulgaria (included in Communist Europe), which are from official trade returns of those 3S 
countries. 

9 Year beginning April 1968 and ending March 1969. a 

Source: Except where otherwise noted: United Nations Economic Commission for Europe. Statistics of World Trade in Steel. 1968, 57 pp. 2 
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Table 48.—World trade of lead ores and concentrates 1 x 

(Thousand metric tons of contained metal unless otherwise specified) . 

Exporting regions 

Destination ; . Origin not 
North Latin Western Eastern Africa Asia Oceania reported by Total 
America America 2 Europe 3 Europe 4 continent 

1968 
United States_....-_--..-.--------- 32.6 26.5 wau-- ----- 0.6 (5) 18.7 a---- 78.4 

Western Europe: 7 
Belgium-Luxembourg 6___._---_- 53.6 38.7 40.8 ----- ----- wou-- 5.7 14.8 158.6 
France___.._.-_.-.------------ 1.8 17.6 23.0 ----- 26.0 wouee 12.0 a 80.4 
Germany, West 7___..._.-_---_- 49.6 14.7 51.6 6.7 8.7 1.4 2.8 woaee 185.5 
United Kingdom______._-__---- 7.4 _uoee 2.8 weune ----- weuee 21.2 17.6 49.0 
Other §____._--_--_--.--------.- ----- wauae 7.9 wees 19.1 weune wnaee 1 27.1 

Total_____--_--__..--- --_- 112.4 71.0 126.1 6.7 53.8 1.4 41.7 82.5 445.6 = 
Japan_.___-_..-.---------------- eee 30.3 17.6 woaee -ouee wanes 15.2 14.4 5 78.0 Z 

Grand ce re 175.3 115.1 126.1 6.7 54.4 16.6 74.8 38.0 602.0 e 
1 ro 

United States_....._....--_-_-.---_- 44.0 36.3 anne --ue- 8 a 18.4 a 99.0 ” 
ooo ee ——e———EeEEeEeEeEeEeEeeeEeEE———————————— EEE 

as 

Western Europe: : 5 
Belgium-Luxembourg 9___._____- 23.0 32.3 14.7 a dances ~we-- menee 14.6 84.6 oe 
France ?_._____-.--------------- ----- 9.9 33.3 ----- 25.0 woeee 3.5 ----- 71.7 bd 
Germany, West 7______..___-_-- 20.7 21.0 61.9 4.6 7.6 57 2.9 a 119.2 O 
United Kingdom. ____-_.-_-_.-_-_- 7.0 5.6 9.2 ----- 1.8 weaee 17.8 12.2 58 .6 © 
Other !9____ ole anu ae 5.9 10.5 ----- 10.4 a wenee nae 26.8 wn 

Total_____-.-_-2 lee 50.7 74.7 129.6 4.6 44.8 5 24.2 26.8 355.9 © 
Japan___------_-------------- eee 36.0 38.1 eee wouee 8 14.4 29.0 1.1 119.4 Z 

Grand total___.-.--.--------- 180.7 149.1 «129.6 4.6 45.9 14.9  ~—-71.6 27.9 574.8 
1 Imports of countries other than those listed believed small. | 7 
2 Includes Mexico. 
3 Includes Yugoslavia. 
4 Includes Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and U.S.S.R. 
5 Less than 50 tons. ; 
6 Data are for gross weight of ore, January through October. 
7 January through November. ; 
8 Includes Italy, gross weight of ore for January through August, and Austria for January through September. 
® Data are for gross weight of ore, January through September. 
10 Includes Italy, gross weight of ore for January through September, and Austria for January through September. 

Source: Monthly Bulletin of the International Lead and Zine Study Group, Lead and Zinc Statistics. April 1969, v. 9, No. 4, p. 24, April 1970, v. 10, No. 4, p. 24.



Table 49.—Major world trade in lead bullion and refined lead 1 
(Thousand metric tons) 

Exporting regions 

Destination ; ; Origin not 
North Latin Western Eastern Africa Asia Oceania reported by Total 5 

America America ? Europe 3 Europe 4 ; continent 

1968 oo. 
United States__.._. 222 54.6 119.4 82.3 wanes 7.5 wu ne 42.6 0.3 306.7 

Western Europe: . 
Belgium-Luxembourg 6_________- 2 wouee . 9,7 ae a ae neeee 3.5 13.4 
France_..__- 2.2 eee neeee .5 15.5 2.1 25.3 1.2 a .6 45.2 
Germany, West____.__-.-.-.---- 12.0 1.7 58.4 4.3 3.4 1.5 11.7 ween 88.0 2 
Italy 7.222. eee 8 9.8 1.3 10.8 10.1 w---- 3.0 10.1 45.9 oa 
Netherlands. _____..--..__..__-- eee 9.5 19.6 6.5 1.1 2.6 2.0 ween 41.3 Z 
Switzerland. _._...2- 2-2 4.2 2.8 10.2 2 1.2 6. . a) al 20.2 rs 
United Kingdom. __.._-_-_2_ 2 _- 49.5 on 2.9 2.5 18.0 a 148.6 48 216.8 e 
Other 8___. 22 eee 1.7 5.0 24.2 7.8 7.2 | ; waeee .d 46.4 = 

A RA RA CR A te wn 
Total. ..2- 22 68.4 29.3 136.8 34.2 61.3 6.0 166.2 15.1 517.2 — . 

, Japan__.-.---.----- 2-2-2 ee 3.8 2 2 9 2.6 1.7 2.2 aeoee 11.6 Za 

Grand ke | 7 na 126.8 148.9 219.3 85.1 71.4 7.7 211.0 15.4 835.5 a 

United States... eee 42.1 104.0 40.9 noone 11.4 a 55.1 9 254.4 s 

Western Europe: : | g 
Belgium-Luxembourg ®._._..--_- (19) 8 -. 6.8. 1.6 een ne .5 weaee - 1.8 — 11.0 be 
France ¢_______---.-.-.-.------ aenee 1.5 26.7 1.0 27.6 | a mene aw aee . 56.8 oy 
Germany, West._....-.2..----- 12.0 1.8 65.7 1.7 . 2.0 10.9 14.3 8 109.2 fn 
Italy 9.222 eee a 7.0 5.6 5.8 14.3. wena weann 14.8 47.5 Cn 
Netherlands___.--..--.-------- - --.-- 7.8 22.1 7.2 | 1.1 2 tl _ = «- 89.6 o 
Switzerland ___....-.---.-.---- 2.5 3.1 | 16.0 8 5 2.6 5 (19). 26.0 Zz 
United Kingdom. __....-.-._--- 43.4 waene 479 2 412.7 wepee 172.1 ah 229.2 | © 
Other 4 oo lee 3.8 §.2 26.1 7.5 5.4 Senne wenn 48 48.8. 5 

Total._.._...2..2--2----2- ee 61.7 26.7 169.7 25.8 63.6 14.2 188.0 18.4 568.1 
Japan...-..-.-.--~---------------- 1.3 weak week anon 2.6 1.1 (1.5 1.8 8.3 

Grand total__...2.2.2--22-2_.. 105.1 1380.7 210.6 — 25.8 - 77.6 15.8 244.6 21.1 830.8 —_ | 

1 Imports of countries other than those listed are generally small individually (except for Eastern European-nations listed in footnote 4), but in aggregate apparently total 
about §25. 000 tons per year. Total lead imports by East European countries, including trade between the countries of this group, apparently totals 70,000 tons or more 
annually. 

2 Includes Mexico, — . . 7 . re 
3 Includes Yugoslavia. a as - 
‘ Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and U.S.S.R. ae v 
5 Reported totals, detail may not add horizontally owing to rounding. . : 
6 January through November. : oF — | Ss 
7 January through October. = 
§ Includes Austria (January through September) and Denmark, Finland, Ireland, Norway, and Sweden (January. through December). . Me 
® January through September. . : 
10 Less than 50 tons, | - oa rs ~ cot 
1! Includes Austria (January through September), Ireland (January through November), and. Denmark,-Finland, Norway, and Sweden (January through December), ej



| Table 50.—World trade of zinc ores.and concentrates! | oe oO gs | 
— (Thousand metric tons of contained meta) unless otherwise specified). 7 , , : 

Exporting regions =; . 
. . 

I A I A SN a ee SR oe et 

Destination a. ; a Origin not co . 
North Latin - Western - Bastern Africa Asia Oceania reported by Total 

, America America ? Europe 3 Europe 4 continent oo 

1968 . | | 
United States.____..____.-_-_-_. 281.8 185.3 hy 8.4. | coun -18.2 Ceeeeee 2.1 wanes — $6495.77 - 

Western Europe: OE a / ae a oe | Coe 
Belgium-Luxembourg ¢_____-._-- 254.5 eons 14.6 eee 61.1 wane a 102.5 492.7 France_..__.---.-------------- 38.0 19.0 98.4 > 0.3 33.9 a waa-- 189.6 
Germany, West 7_._._-_..-_._-- 54.4 8.9 35.0 2 1.7 0.5 wweee waned 100.7 ™ 
United Kingdom___._....--._-.- 36.1 2.0 3.0 wnare mene e ~eteee 90.4 35.2 | 166.7 
Other 8._.. eee 31.6 | 2 - 64:8 ---+- 5 1.5 |. 18.6 wanes 112.2 

Total... eee 414.6 30.1 275.8 5 97.2 . 2.0 104.0 1387.7 1,061.9 5 | Japan..__.._-----.---------------- 43.1 257.6 5.9 13.0 ----- 32.6 51.5 5.5 409.2 , 
Grand total....-...-.-------. 789.5 473.0 290.1 18.5 115.4. 84.6 157.6 143.2 1,996.8 §& 

1969 : a | to United States_....-_--- 22 ee 333 .4 198.5 n~en-- --a-- 11.3 wanee 2.7 A 546.3 e 
SSS ma nn wet 

Western Europe: ; a Belgium-Luxembourg §........-. 219.3 - baeee 106.0 — __ee ATS. noes ween 52.9 425.7 pe : 
France 7___.___.-_--- 2 eee 56.6 42.2 ~~ 99.8 wauee 41.3 32 neues ot 7.7 227.8 a 
Germany, West 7______..__.-___- 90.2 1.8 49.2 wan ee 5.2 1.0 9.8 anaes 157.2 Oo - 
United Kingdom. _____.._--__-- 19.2 3.7 15.8 -aa-- ~---- a 95.7 30.4 164.8 } 
Other 8_____2 2 eee 29.9 7: 74.1 Neues oweeee ; waeee 8.1 wa-u-- - 112.9 A | . 

Total. __.- 2-2 eee 415.2 48.5 324.9 mole 94.0 1.2 113.6 91.0 1,088.4 . 2 
Japan... 2-22 eee 39.2 247.3 enone ae wanee 36.2 70.1 42.1 434.9 Z 

Grand total.-.._....--...--.._ 787.8 494.3 324.9 a 105.3 87.4 186.4 188.5 2,069.6 : 
1 Imports of countries other than those listed believed small. Ss 
2 Includes Mexico. : 
3 Includes Yugoslavia. . 
4 Includes Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and U.S.S.R. . 
5 Reported totals; detail does not add horizontally, apparently owing to rounding. 
6 Data are for gross weight of ore, January through Getober. 
? January through November. 
§ Includes Netherlands and Norway, January through December; and Austria, January through September. 
§ Data are for gross weight of ore, January through September. 

Source: Monthly Bulletin of the International Lead and Zinc Study Group, Lead and Zinc Statistics, April 1969, v. 9, No. 4, p. 25; April 1970, v. 10, No. 4, p. 25.



| Table 51.—Major world trade in refined zinc 1 | 
(Thousand metric tons) . 

eee 
Exporting regions _ 

Destination | . Origin not 
North Latin Western Eastern Africa Asia Oceania reported by Total 5 
America. America 2 Europe 3 Europe 4 : continent ——_— Oe eee eee 

1968 
United States_.._-..-.--- 2-2 ee 106.0 66.0 27.1 8.2 8.7 --u-- 17.3 43.8 - 277.1 

Western Europe: . . S 
Belgium-Luxembourg °___..._-_- 3.1 ~---- 1.8 ----- 8.0 ----- 2.4 ~—6B.0 18.3 e 

; France_.._......-.-...-----.-- 1.2 ----- 17.0 4.4 8 1.7 wwuee 2 25.3 Zz 
Germany, West_-_-.------------ 11.1 3 133.3 15.5 19.0 ae 1 8 180.1 tH 
Italy 7_.__...---.------------- 1 1.7 17.2 2.3 4.7 aooee 9 i 33 .2 e 
Netherlands____._____________- ----- ----- 4,4 1.8 . 2 9.0 _ 9 2 16.5 
Sweden______--_------_-_ ee 5.1 A 18.9 9.1 1.4 ee --u-- 1 35.0 wn oo 
Switzerland___........._.____- .6 -auee 17.4 1.4 8.6- 2.8 neuen (8) 25.8 — 
United Kingdom. _.......-...-- 99.1- 1.9 85.8 21.2 © 2.1. 4.3 5.7 1.4 171.5: Zz 
Other °____.-2----.------------ waa-e ----- ~ 15.3 5.3 1.8 « 42 a 1.6 24.2 J 

Total......-.---..--------- 1209 4.8 4261.1 «561.0 41.6 «18.0 10.0 13.0 529.9 = 
Hong Kong 10________________-____- 2.4 _-u-- .6 --u-- -auee - 1.2 1.2 7 6.1 < 
Japan___-_--------------------+--- 3.6 ----- eeu-e oe penne | 8.5 | - al (8) 7.2. S 

Grand total. ---------------- 282.9 70.8 288.8 69.2 50.38 22.7. 28.6 BT. 820.3. — 

United States____._____.._________. 134.9 38.4 «21.4 8.6 a, 9.3 waue- 31.1 50.8 294.5. fe 

Western Europe: a . a - oo oe 6 : 
Belgium-Luxembourg !9________- ----- ----- 1.3. meule 15.1. ° 5.5 4.3 6.6 32.8 Z . 
France 6____.---2-- 2 ee LT 1 15.0 4.4  2.8° 1 ween 5 23.6 - © 
Germany, West_________--____- 11.6 2.4 120.5 14.0 21.2 weue- 5.4 ----- 175.1 = 
Italy 6.2 eee ' 2.8 1.0 15.9 2.6 3.1 wwLee ~ 2.0 2.9 29.8 re 
Netherlands______._-_.-...____- a a 4.5 3.0 2.2 5.8 9 anaes 16.4. . Oo 
Sweden_______.-..-- 22 Le 4.8 1 24.5 9.7 — wauee a ae 89.1 | — 
Switzerland______..-._________- 3 1 17.2 7) 3.9 4.9 1.8 (8) 31.1. - : 
United Kingdom_________.____-_ 99.2 2.4 17.5 20.9 .° 8.3 2.3 16.5 1.2 163 .3- - 
Other. 2 eee | 2 23.0  . 5.1 2.5 St a 3 31.3 | 

Total___._-.-- 222 ee 118.9 6.3 239.4 62.6 54.1 18.7 30.9 11.5 542.5 . - 
Hong Kong_......-.-.-._-.-------- 1.7 a 3 w-u-- eee 1.1 2.2 1.3 . 6.6 
Japan___--.---.------------------- 2.2 al a wane 1 4.0 | ----- 7 TL | 

Grand total._...........----. 257.7 44.8 261.1 —s-71..2 68.5 23.8 64.2 : 64.8 RANT oe 
_1 Imports of countries other than those listed are generally less than those of listed countries individually, except for the following countries (total 1968 imports of each. 

given parenthetically, in thousand tons): India (66.0); Brazil (48.1); Republic of South Africa (88.9); U.S.S.R. (86.4); Hungary (18.2); Philippines (16.3); Thailand (14.6); 
and aiwan (10 .6). The aggregate tonnage of imports for nations not listed in body of table nor in the foregoing list is estimated to be about 95,000 metric tons. _ . 

ncludes Mexico. . og, | : 
3 Includes Yugoslavia. . an : - ° . 
‘Includes Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and U:S.S.R._ oe a, . 
5 Reported totals; detail may not add horizontally owing to rounding. . a 7 
6 January through November. oe . a ce . 
7 January through October. . : . - - - : . 
8 Less than 50 tons. - - : os - 
® Includes Austria (January through September), and Denmark, Finland, and Ireland (January through December). _. So oO a . 
10 January through September. ae . ERE 
1 Includes Austria (January through September), Ireland (J anuary through November), Denmark and Finland (January through December). — . - 

ogrouree: Monthly Bulletin of the International Lead and Zinc Study Group, Lead and Zinc Statistics. May 1969, v. 9, No. 5, pp. 26-27, May 1970, v.10, No.5, pp. .
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oo | -- Table 52.—World movement of solid fuels in 1968 1 
: _ (Thousand metric tons, standard coal equivalent) . 

- - en Be SO or Destinations 
" ' Source areds | Orr: -—Omvmmn] 

ee Lo North Caribbean Other Western Africa 
. | ‘ America? America 3; America‘ Europe 5 

So North America Qe eee eee ee 16 , 030 | 520 2,360 13,860 _--_____ ; 
Western Europe’}____. eee 0 180 110 39 ,650 290 
Africa______-.- 22 eee eee eee ee eee eee eee 220 1,370 
Far Bast_.._....--._------_-------------- ee eee nee nee pene eee Lee eee 10 

wt Oceania_____---.--_-------------------------  -------- 0 -------- 0 -------- +--+ ee 10 
Other countries 6. [222202 eee 10. 110 130 23,630 650 

Total 7___.---------------------------- 16,110 810 2,600 77,860 2,880 
4 | os a . Destinations | 

Eg. | - Near -_—s—‘éFar Oceania Other World 7 
a ‘ 4 East § East countries 6 

_ _ North America ?___-..-..-------------------e- 20. 15,580 ________ 170 48,540 
“ Western Europe 5____-_____-------- 10 40 40 340 40 , 820 

Africa__..-._----2- ee eee eee eee 440 10) LLL Leet 2,280 
. Far Bast. _---------.------- eee eee Lee 800 --------) --ee eee 810 

' Oceania__.-....-2 ive eee eee eee 12,140 300° _-___2__ 12,460 
_~. Qther countries 6_.-_------------------------  -------- 5,240 __--.--- 33 ,290 63 , 570 

oo Potal 7 eee 30 34,240 350 88,800 168,480 

_ 1 Data based on the general trade system; lignite briquets are reduced to standard coal equivalent before 
_. inclusion; bunker loadings are excluded. —_ | 

" - 2 Bermuda, Canada, Greenland, St. Pierre, and the United States. : 
- 3 Mexico, all areas of Central America, all Islands of the Caribbean, Colombia, and Venezuela. . 

4 All South America except Colombia and Venezuela. 
5 All non-Communist nations of Europe and Yugoslavia. 

_6 Chiefly the Communist nations of Europe and Asia, but apparently including some other countries not 
_ identified separately. — 

ood Reported totals; detail does not add to listed totals because of: (1) inclusion of quantities shipped to or 
a received from aréas not listed separately or not identified in original sources, and (2) rounding. j 

: Source: Statistical Office of the United Nations. World Energy Supplies 1965-68. Series J, No. 13, New ' 
York, 1969, pp. 42-47. . | | 

Table 53.—World movement of crude petroleum in 1968 1 
oo | (Thousand metric tons) . — 

DO . | : - Destinations 
a _ Source areas 2 —_—— 

. . North Caribbean Other Western Africa — 
: OO America America America Europe 

‘North America___._.-.....-.--------------.-- 22,640 50 _------- 50 ____---- 
Caribbean America__.__..._..----._---------- 37,830 63 , 800 6,370 25,230 70 
Other America_-____-_------------------------ 1,200 470 210 170) ___----- 

_ Western Europe_..._-.------------ eee eee eee eee eee eee Lee ee 870 __-._-_- 
Africa__...._.---_-- eee 8,090 5,270 2,110 161,840 1,790 
Near East_._....__---_-_-.---___--_-_- _-_ ee ‘15,950 2,400 9,960 253,810 14,060 

: ' Far Bast... - 2-2 eee 8,850 120 _______- 180) _______e 
Other countries______-_._.-------- eee eee Lee 4,000 420 25,100 1,670 

. Total 3____-__.--.-----------------_---- 89,560 § 76,110 19,070 467,250 17,590 

. Destinations 

Near Far Oceania Other World 
East East countries 

North America___...-.---------------------.- 0 --2----e 140) __-- ee Lee 22,880 
Caribbean America____.______-------------_-.  ------.- 490 ____._.. - .-.--- 134,100 
Other America_____._._--.----------__ ee Leek 5 5 2,070 

_’ Western Europe.___-------------------------- 0) --- eee eee eee Lee eee Lee 870 
Africa__... 2 eee 730 220 240 400 180, 780 
Near East______.._.-_-2----_---------_------ 21,520 150,280 15,240 800 487,780 
Far Bast______--.- eee eee eee ee 19,020 5,900 ________ 29,090 
Other countries_____________-_-- ee eee eee LeeLee 940 _______- 27,420 59 , 550 

Total 3_________ eee 22,250 171,120 21,380 28,620 917,120 

1 Data are based on the general trade system. _ 
.2 For details on countries included in each area, see footnotes to table 52. 

3 Reported totals; detail does not add to listed totals because of: (1) inclusion in totals of quantities shipped 
to or received from not listed separately or not identified in original sources, and (2) rounding. 

Source: Statistical Office of the United Nations. World Energy Supplies 1965-68. Series J, No. 18, New 
York, 1970, pp. 82-89.
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Table 54.—Refined petroleum fuel trade, by continental areas 1_ 
(Million metric tons) 

. Exports © Imports Bunkers 
Continental areas 2 ——_-.. SO 

1967 . 1968 1967 1968 1967 1968 

North America______----------------- 7.63 7.21 78.82 87.42 18.58 21.09 
Caribbean America__.---------_---.-- 111.55 113.40 13.65 138.37 18.47 14.23 
Other America____._--.----.--_------ 93 1.04 4.07 4.96 1.38 1.32 
Western Europe_____----------------- 69.92 80.09 103 .03 108.65 38.54 41.94 
Eastern Europe___------------------- 38.20 36.36 6.78 7.01 NA NA 
Africa_______.-..------------_-.----- 4.07 4,84 11.01 12.42 8.12 8.00 
Near East__._.-_--------------------- 45.18 51.06 2.46 2.60 17.24 17.56 
Far East___.--..-------------__----- 18.98 20.51 37.50 41.90 20.45 22.51 
Oceania_____.___-------------___---- 1.29 1.15 3.50 3.66 4.03 4.21 
Not specified 3______----_--_.___----- .02  _-_-_--- .02 .01 .03 .05 

Total__._----------_..-__.--.. 292.72 315.66 260.84 277.00 121.84 130.91 

NA Not available. 
1 Figures given are for fuel commodities only, excluding lubricants and other refinery products not normally 

used as energy sources. Apparent discrepancies between export, import, and bunker totals evidently result from 
quantities of material en route at yearend, from incomplete data, and from differing practices from country to 
country in the method of reporting bunkering materials. 

2 Continental areas are the same as those used in table 52 except that Albania, Bulgaria, Czechoslovakia, 
Hast Germany, Hungary, Poland, Rumania, and the U.S.S.R. are reported under the group term Eastern 
urope. . 
3 Derived figure; difference between listed detail and reported total. 

Source: Statistical Office of the United Nations. World Energy Supplies 1965-68. Series J, No. 18, New 
York, 1970, pp. 60-80.
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The Mineral Ind f Alveri 

By Agnes J. Doughman ! | 

In 1969 Algeria became a member of 2. Rehabilitation and modernization of 

| the Organization of Petroleum Exporting all mines. | | 
| Countries (OPEC). During the year there 3. Implementation of a mining and geo- 

were several areas of disagreement between: logical research program to determine the 

the Algerian Government and the foreign economic possibilities of various deposits. | | 
oil companies; arbitration proceedings re- 4. Encourage the marketing and treat- | 

sulting from the merger of Sinclair Oil f sae i f 
Corp. and Atlantic Richfield Oil Co. were Cnt Of @ Breater variety and volume o | 

| taken before the International Court of products ; from indigenous sources he 
Justice at The Hague. Negotiations with construction of a steel complex represents 

France were un derway regarding changes the first step in Algeria’s attempt in indus- 

in the crude oil reference price set in the trialization. ; ; . | 

1965 oil pact, It appeared that Algeria’s Algeria was making considerable progress 
policy was to create further joint ventures in exploiting its natural gas reserves. The 
in the petroleum industry similar to the world’s first liquefied natural gas (LNG) 
agreement made by the state-owned Alge- plant at Arzew, in operation since 1964, : 
rian company Société Nationale pour la was exporting its product mostly to the 

Recherche, la Production, la Transport, la United Kingdom and to France. The sec- 
Transformation, et la Commercialisation ond and the world’s largest LNG plant 

- des Hydrocarbures (SONATRACH) with was well under construction at Skikda. A 
Getty Oil in 1968. third and still larger gas liquefaction plant 

On January 1, 1969, the Algerian Gov- yo. envisa en : ; ‘ : ged at Arzew in the tentative 

ernment ae or comp el ve me agreement reached in 1969 between El 

J: ve eI \ st im they vole £ ee cling Paso Natural Gas Co. and SONATRACH. 
: anuary o make proposals for recycli . . 

operations to extract the condensates by Although Fl Paso has gaslines only in 
yearend the Western United States, the agreement 

The policy of the Algerian Government could result in deliveries of as much as 10 

in exploiting its mineral wealth is based billion cubic meters of gas per year to the 
on four principles: U.S. east coast beginning in 1973. El Paso 

1. The transformation of the basic min- apparently would make sales to east coast 

ing sector structure to ensure exploitation transmission distribution companies under 

in the interests of the Algerian people. the agreement, which runs for 25 years. 

PRODUCTION 

With the exception of crude petroleum parently continued at about the same level 
and marketed natural gas, Algerian pro- attained in 1968. 
duction data for 1969 has been estimated. 

Outp ut of natural or indicated di signifi- 1 Statistical assistant, Bureau of Mines, Wash- 
cant increase, and other commodities ap- ington, D.C. 
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Table 1.—Algeria: Production of mineral commodities 
(Metric tons unless otherwise specified) . - 

° Commodity ! , | 1967 ©1968 1969 2 
a en PTS SS SS 

METALS 

Aluminum: 
Unwrought__......--------_----------------------- e 150 e 150 — 150 

~  Semimanufactures, including alloys__....-.----------- e 230 e 230 230 
Antimony: a 

Concentrate. _....--..----------------------------- 366 r195 215 
Metal content___......-.--------------------------- r 102 54 60 

Copper: 
Concentrate. __....--.---.-------------------------- r 4,169 8,424 2,500 
Metal content____..--.-..-------------------------- r 1,050 e 850 625 
Refined, including alloys. _._----.------------------- e 2,000 2,560 2,500 

Iron and steel: . 
_ Jron ore._...------------------------thousand tons. r2,538 3,079 |. 3,500 

Pig iron__..--------------------------------------- °10,000 e 10,000 60,000 
Ingots and equivalent forms_-__.-...----------------- 123,470 — 27,832 30,000 ' 

. Le Semimanufactures-----~---------------------27oo 22 r 33,709 46,108 50,000 

a a : : : . 

oS Concentrate. _...----.---------------------------+-- r5,123 7,790 9,400 . 
Metal content___....---.---------------------------- r 3,580 e 5,400 6,500 
Refined, including alloys....----..------------------ 1,125 1,527 2,000 - 

Silver 3. -u---------~---------thousand troy ounces- - 100 100 | 100 . 

ine: =. 7 
Concentrate___....-..---.-------------------------. 113,168 35,177 86,000 | . 
Metal content__......_--------.----.--------------- r8,150 e 21,700 22,200 

NONMETALS . mo 
Barite.....-....-.-------__.--------------------------- 131,354 «44,985 32,000 
Cement__..--.--------------------------thousand tons_. r 731 r 866 950 
Clay, bentonitic._......-----1-+------------------------ 16,486 19,295 . 20,000 — 
Diatomite..-_._._...--.----.-------------------------- 718,263 21 ,.367 22,000 , 

Fertilizer materials: os 
‘Phosphate rock. _...-.---------------thousand tons. . 193 366 400 
Superphosphate_.._..------------------------d0_... 48 115 120 

Fuller’s earth. ..--------------------------------------- 38 ,310 e 40,000 40,000 

Gypsum_.__.---------------------------thousand tons_- e175 e175 175 

Lime_.._._.-------------------------------------do._.- e 20 e 20 . 20 

Pyrite_......------------------------------------------ 184,379 46,175 50,000 

Salt__.....-------.-..-.---------.--.---thousand tons-_-_ r 120 e120 120 

Sulfur, elemental. --.-...-.-.--.------------------------ 21,118 21,712 22,000 
MINERAL FUELS AND RELATED MATERIALS 

Coal_..._----.--------------------------thousand tons-- tril 4 27 

Coke (low-temperature)......---------------------do---- rNA NA NA 

Natural gas, marketed. _......---------million cubic feet. - 16 ,226 r 85,669 . 105,403 — 

Liquefied patural gas... _-..---thousand 42-gallon barrels - - 11,000 12,500 16,000 

. Natural gas liquids (condensate) _..-.--------------do---- 5,600 r 6,300 7,905 

Petroleum: 
| Crude.......-.------------------------------d0...= 7 297,715 r 334,524 338,015 

Refinery products: 5 7 

Gasoline and naphthas._.....-..----------do_-.- 4,421 4,515 / NA 

Kerosine and jet fuel_._..---..-----------do_--- 1,596 1,635 NA 

Distillate fuel oil. __.......---------.------do-__- 5,063 5,160 NA 

Residual fuel oil._..._..--..--.-----------do_--- 2,625 2,685 NA 

Liquefied petroleum gas__-...-------------d0---- 942 960 NA 

Other unspecified. _._...------------------do-.-- 39 45 NA 

Total_....._--------.-----------------do__-- 14,686 15,000 15,000 
re 

e Estimated. r Revised. NA Not available. 
1 In addition to commodities listed, Algeria produces other construction materials, but data on output are 

not available. 
2 All data estimated except for marketed natural gas and crude petroleum. 
3 Estimated recoverable silver content of lead and zinc concentrates. 
4 Less than }4 unit. 
5 Output from Algiers refinery; excludes output from Hassi Messaoud topping plant. 

TRADE 

Available trade data for 1968 indicate a 1968 mineral commodity imports, manufac- 

significant increase over the previous year tured fertilizers and iron and steel semi- 

in exports of petroleum, natural gas, and manufactures, mainly tubes and pipes indi- 

iron ore. Considering lesser mineral com- cated the most significant increases. The 

modities in total, exports were about on a__ increase in tubes and pipes was attributed 

par for 1967 in terms of value. Among to the demand for pipeline construction.
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Table 2.—Algeria: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) ° 

ASE 

Commodity 1967 1968 

METALS 
Copper: 

Ore and concentrate_...._..--.-.------------------------- 245 15,165 
Metal, including alloys, all forms_-_..---------------------- 1,588 2,108 

Iron and steel: a 

Ore and concentrate.__._-.-----------------thousand tons-- 345 3,206 
Semimanufactures.-.._--.-------------------------------- r 3,338 1,501 
Secrap._-----.-.--------------------------+--+------ ++ e- 23 ,070 6,600 

Lead: .. 
Ore and concentrate__.._...------------------------------ 6,636 4,115 

zi Metal, including alloys, all forms_--..-.-------------------- 1,017 1,167 
ine: . 

Ore and concentrate__--_.---_---------------------------- r13,215 -  . 22,170 
Metal, including alloys, all forms_.__.-_--------------------- 1,782 , _ 222 — 

NONMETALS oe 
Barite and witherite_...._..._.-.___. =. ----- eee 29 ,200 ~ . 7,998 
Cement_._..___-.-----------------_..----------thousand tons-- 63 . 15 
Diatomite_.._---.._----------------- eee eee eee 6,789 | 11,906 | 
Fuller’s earth. ____.._--_.-------- ee eee eee id, ATT 17 ,376 
Phosphate rock__.....-.-.---------------------thousand tons_- 88 . 245 
Pyrite.....-...---.-_--- 2+ +e eee ee 12,800 e 18,000 
Salt and brines___.._-_-.__-_._--.-.._-_-.-_-------------------- 45,173 39 , 774 

MINERAL FUELS AND RELATED MATERIALS 
Liquefied natural gas. ____..-.-------thousand 42-gallon barrels- e 12,000 15,900 
Petroleum: . 

Crude______.-____-.-_-.-.----_---------------------do__-- 278,031 305 ,912 

Refinery products: . . 
Gasoline__..._.._..-_----..--------------------do__-- r 983 1,305 
Kerosine and jet fuel______.-.-_----------------d0__-_- r 541 528 
Distillate fuel oil.....-_._..--------------------d0-_-- 12,3855 1,559 

- Residual fuel oil._._._..........----------------do_-_-- 12,516 1,918 ° 
Liquefied petroleum gas..___-.------------------do.-_-- 110 25 

Total. _-________-_._--_.__-_-------------------do-_-_- 16,505 | . «6,835 
I 

e Estimate. r Revised. . 
1From Annales des Mines, July-August, 1969. . 

Major destinations of selected | 
commodities, 1968 | 

. (Metric tons unless otherwise specified) — | 

Commodity Quantity 

METALS 
Copper, total___..-.------------------ 5,165 

Japan____-----.----------------- 5,165 
Iron ore and concentrate, total 

thousand tons-_ 3,206 
Italy_...---.--------------do___- 1,109 

. Poland_..-----------------do_-_-. 612 
Rumania_-_._.-------------do_--- 573 
Belgium-Luxembourg_- - - ~~ --do---- 377 
France. ___----------------do_--- 145 

Lead ore and concentrate, total._______- 4,115 
Greece___..---------------------- 2,060 
Italy. ...------------------------ 2,055 

Zine ore and concentrates, total.....--.. 22,170 
Italy__.__----------------------- 15,970 
Spain._...----------------------- 3,200 
Belgium-Luxembourg- -.__-.--.----- 3,000 

MINERAL FUELS AND 
RELATED MATERIALS 

Liquefied natural gas, total 
thousand 42-gallon barrels... ! 15,900 

Petroleum, crude, total___-._..---do_.--. 305,912 
France_______-------------do_.... 181,648 
West Germany...--.....---do_... 49,941 
Italy_....---.----.--------do.--- 18,331 
Switzerland___......-...-._.do_.._. 11,611 
Belgium-Luxembourg..._..--do.-.. 11,585 

. 1Mainly to France and United Kingdom.
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Table 3.—Algeria: Imports of selected mineral commodities § p 
. (Metric tons unless otherwise specified) 

Commodity . 1967 1968 
SS CC LL LCL A LE A LL ESS 

METALS 
Aluminum, metal, including alloys, all forms____....--....__---.. 1,345 2,643 . 
Copper, metal, including alloys, all forms._...._--_-----____-_._- 1,854 2,766 
Iron and steel: 7 

. Serap..-..------------------ eee eee 19 ------ 
_ Pig iron, ferroalloys, similar materials._...........-.._.---__ | 644 - 914 

L Semimanutactures.---------0-----2-----2-n-7-n nano nent r 142,716 334,143 
ead: 

Ore and concentrate...---------------------------eee ig 138 
mMd@__- eee ee eee eee eee 0 ; 

Metal, including alloys: 
Unwrought__..---------.-------.-- eee ee 1,642 2,528 
Semimanufactures___.........-.-..---.-------------_8- 83 | 89 

Silver, metal, including alloys.__..._..._........_._troy ounces__ e 8,160 e 22,000 
Tin, metal, including alloys._._.......-_......--------long tons__ 67 66 

| Zitanium oxide._...-------------- eee eee eee 238 220 
ine: : , 

Oxide_.-_--.-.------- 2 eee 290 251 | 
Metal, including alloys: 

Unwrought.___.------ eee eee 150 215 
Semimanufactures.......-...-.2-.------------- eee 314 546 

NONMETALS 
Asbestos. ...--------------- ee  e eeeeeeeeeeeee 1,826 1,463 
Cement. ._..--.--.-.-------- eee eee eee 11,494 15,649 
Chalk.....------------------- ee eee eee 108 5,817 
Pla YB. 0 o~ nen nnon on eno cnet etn renee tern 8, 188 7,396 | 
olomite__..---.-.-..-.------ eee eee ee i 

Fertilizer materials: 
Crude, nitrogenous. _...---.--.------.---------+--------- ee 312. 628 

: Manufactured: 
| Nitrogenous.___-..-.------.---------------------+--- 68 , 737 83,109 

otassic..___..--.-.----------- 2 --eeeee , , 
L Other, including mixed___-._-....--~-___-_--_-- ee 500 (2) 
ime_.....--..---------- ee ee eee eee 2,586 2,820 

Pigments, mineral, including processed iron oxides___.._...._.-__- 418 586 
Quartz and quartzite_.....-.-----.------------------- ee 10 11 

‘Salt... eee ee eee eee eee ee 41 13 
Sulfur, elemental, all forms__...........-.-.-.-.-.--.----------. 23 ,532 36 ,952 
Talc, steatite, soapstone, and pyrophyllite___........._.-_...____ 1,819 2,104 

MINERAL FUELS AND RELATED ._ MATERIALS 
. Asphalt and bitumen, natural_____.....--__-.-_-_--_ 2-2 ek 5 39 

Coal, all grades, including briquets..._.....--.----.---_---.-.--1 51,990 56,242 
Coke and semicoke- -_--_---_---.------------.------- eee 4,707 6,629 

Petroleum: , 
Refinery products: 

Gasoline. ..._..........-...thousand 42-gallon barrels _- r 26 260 
| Kerosine and jet fuel........-.--.....-.-.--.----do_-_- r 69 140 

. Distillate fuel oil. .-...-.....--. 2-2 eee do___. 135 23 
Residual fuel oil.-....-..-..-----_-2__--_-_-__-__do___. r12 (1) 
Liquefied petroleum gas______..-.___......-.--__do___. 102 204 
Lubricants. .._--.-----.. 2 2----e----d0.--- 225 264 
Mineral jelly and wax.__..___..-_----.._--..-_-_.do___- 125 23 
Other_..-.-.-------------.--.------------------d0...- r 322 386 

Total___-..---------------------------------d0___- t 816 | 1,300 
Mineral tar and other coal petroleum, or gas-derived crude chemicals_ 3,119 916 

Eee 
eEstimate. '« Revised. oe | 

1 Less than 14 unit 

COMMODITY REVIEW 

METALS Barber copper mines. Reserves are esti- 

Copper.—There has been no further re- mated at 3 million metric tons containing 

Pper ays 4 percent copper. port on the $1.8 million contract between I O N . installed 
the Japanese Dowa Mining Co. and Algerian ron Te. New equipment was instaie 
Mineral Resources Development Corp. ™ 1969 at the Ouenza-Boukhadra mine to 
(AMRDC) for 8,000 tons of copper con- increase the iron ore production to a new 
centrates to be shipped over a 2-year pe- level of 3 to 4 million tons annually, An 

riod starting in October 1968. The contract investigation of other iron deposits has 
provides that Dowa Mining Co. will sup- been undertaken. Pelletization of iron ore 
ply technical aid to develop the Ain has been considered, but a definite deci-
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sion to construct a plant has not been’ France to construct a 50,000-ton-per-year 
reached. cement plant at Ain—Cherchar. This opera- 
Iron and Steel.—Production started in tion is scheduled to start in 1971. At year- 

August at the first completed units of the end negotiations were underway for con- 
Annaba iron and steel complex at El Had- struction of another cement plant at 

jar with a daily output of 900 tons of pig Meftah. 
iron. The smelter was using indigenous . Clays, Kaolin——-Development work was 
iron ore and imported coke. The first started on a kaolin deposit at Dyebel De- 
15,000 tons of pig iron produced was bagh. Annual output is expected to be 

shipped to Japan as part of a 41,000-ton about 4,000 tons of crude kaolin. A _ ce- 

barter agreement for steel pipe. Almost all ramic factory is to be established at - 
the pig iron output was to be exported Guelma, with production at both opera- 

until the steelmaking facility, scheduled tions to start in mid-1970. 
for completion. in 1970, was in operation. Fertilizer Materials.—Construction of the 

The completed plant will produce cast nitrogenous fertilizer complex at Arzew 

iron, steel pipe, and hot and cold rolled was completed in early 1969. The plant is 

plate and is to have an annual capacity of designed to have a daily output of 1,000 
400,000 tons of steel. . tons of ammonia, 400 tons of nitric acid, 

| Lead and Zinc.—The Algerian Govern- 500 tons of ammonium nitrate, and 400 

ment was attempting to increase zinc out- ons of urea. It has been reported that Al-— 
put, which declined rapidly following na- 8€tia will consume only about 15 percent 
tionalization and closure of the El Abed Of the rated production. | 
lead-zinc mine. The mine was reopened in A contract was awarded to Krebs et Cie, 
1968 and plans were being made for the Paris, for construction of a 500,000-ton 
construction of concentrators at El Abed, phosphate fertilizer plant at Annaba. The 
at the lead and zinc mines of Kherzet- plant will use the Pechiney-—Saint Gobain 

-~Youssef near Setif, and at the Kef Oum process for production of phosphoric acid 

Thebaul mine near LaCalle. A 10,000-ton- and phosphate fertilizers. The Ugine- 
| per-year electrolytic zinc plant (originally —-Kuhlman process will be used in produc- 

reported as 40,000 tons) is planned near ing sulfuric acid. Production is scheduled 

El Abed with byproduct production sched- to start in mid-1971. | | 
uled to include an annual output of 140 The reopening of the M’Zaita phosphate 
tons of cadmium and 60,000 tons of sul- mine, near Tocqueville, was under investi- 

furic acid. Information was not available gation. Reserves are about 30 million tons 
as to when construction would start. of siliceous phosphate of metallurgical 

In September a contract was signed by a grade. Tests have indicated its possible use 
Polish company, Cetrozap, to develop the for the production of elemental phospho- 
lead and zinc deposits at Guerrouma and rus. . 
Sakamody (Grande Kabylie) . | 
Mercury.—Work was to start late in MINERAL FUELS 

1969 on a mercury deposit in the Azzaba Natural Gas.—The 1969 production of 
region near Ismail. It was expected that natural gas increased about 23 percent, | 
the mine and a plant, already under con- based upon marketed gas data. 

struction, would start production by In mid-year negotiations were started by 
mid-1970. Other deposits are known in the sONATRACH and the El Paso Natural 

region, the most promising being at Mra~ Gas Co., to export liquefied natural gas 
Sma. Total reserves are reported to con- (LNG) to U.S. east “coast markets. If 

tain 6,000 to 7,000 tons of mercury. prompt approval by the U.S. Government _ 
is received, deliveries are to start in late 

NONMETALS 1973. When approved, the project will re- 

Cement.—Although domestic production quire about a $1 billion investment, in- 
of cement increased, output was wel] cluding a new pipeline, liquefaction plant, 
below demand. A plant under construction methane tankers, and other facilities. The 
at Hadjar-Soud will have an annual ca- gas for this project will probably be ob- 
pacity of 500,000 tons and is expected to tained from the Hassi R’Mel gasfield. 

be in operation in 1971. In October 1969 a SONATRACH is to be responsible for 
contract was signed by Fives-Lille-Cail of extraction of the gas, pipeline transporta-
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tion, and LNG plant, and have a minor panies that royalty and tax were to be 
| interest in the tankers. El Paso will be re- paid, retroactive to January 1, 1969, on the 

sponsible for construction of the tankers prices producers were forced to post in 
and take delivery of the LNG at Arzew. March. | 
To deliver the quantity of gas envisaged In April the Algerian Government an- 

will probably require 10 tankers, each hav- nounced that the Sinclair Mediterranean 
ing a capacity of 3.5 billion cubic feet of | Petroleum Co. had forfeited its holdings in 
LNG. . — Algeria because the Sinclair Oil Corp. 

_ At yearend construction of a gas pipe- merger in March into Atlantic Richfield 
line to transport gas to Italy was under Oil Co. did not comply with Algeria’s ex- 

| consideration. isting legislation. These holdings included 
Petroleum.—Crude oil production in  Sinclair’s exclusive permits to Rhourde el 

1969 increased to over 925,000 barrels per Baguel and In Amedjene acreage, the con- 
day. Three companies, Société Nationale de cession to Rhourde et Baguel field, and 
Recherche et d’Exploration des Pétroles en pipelines. In May, proceedings for interna- 
Algérie (SNREPAL) , Compagnie Francaise tional arbitration were initiated. 
des Pétroles (Algérie) (CFPA), and Com- Algeria offered Sinclair’s exploration 
pagnie de Recherches et d’Exploitation du acreage on a pro rata basis to its partners, 
Pétrole au Sahara (CREPS) produced over Getty Oil, Phillips Petroleum Co., and So- 
70 percent of the total output. The state-  ciété Petroliére Francaise en Algérie (SO- 
owned Algerian company SONATRACH  PEFAL). Sinclair’s share in the In Amed- 
produced less than 1 percent of the crude jene was accepted by the Algerian 
oil. | custodian for Phillips, under protest by 

Effective March 31, 1969, French oil Phillips management. Both U.S. companies 
companies agreed to higher posted prices had renounced their interests in this per- | 

for crude oil of $2.665 per barrel at Arzew, mit but the renunciation was never ac- 
$2.65 at Bougie, and $2.61 at La Skhirra. knowledged by the Algerian custodians. 
These postings, made under protest, were Getty and SOPEFAL agreed to accept 
13 percent above those previously in effect. Shares of the exploration portion of the 
Similar prices were posted by SONA- Rhourde el Baguel producing concession, 

TRACH. The US. firms (excluding due in part to their desire to conform to 
Getty), whose operations have been under texts which indicate that the remaining 

Algerian control since June 1967, had new Companies in a joint venture must divide 
prices posted for them by their Algerian Shares of a partner that withdraws, al- 
custodians, though disavowed by the firms’ though this was an involuntary with- 
home offices. Only Compagnie des Pétroles drawal. 
d’Algérie (CPA) held out against Algerian In September, Sinclair’s 28-percent inter- 
pressure, and while agreeing to posted est in the two fields and pipelines was 
prices for the first time, set them at the offered to bidders with the terms so 
old level of $2.365 at Arzew, $2.35 at worded that SONATRACH would be the 

Bougie, and $2.30 at La Skhirra. Getty’s only company interested in bidding. After 
posted prices set in October 1968 remained the October 30 closing date the Algerian 
unchanged. Government announced to Sinclair’s part- 

Algeria notified non-French companies ers that SONATRACH had replaced Sin- 
that they must pay royalty and tax on the clair. Terms and conditions of the transfer 

new posted prices. Prices at Bougie were Were not published. | 
to be increased by 7.79 cents to compen- SONATRACH awarded a $70 million 
sate for the fact that royalty is not ex- contract to a Japanese firm to construct a 
pensed. Another 7 cents was to be added 50,000-barrel-per-day refinery at Arzew. It 
to the total to reflect the value of Mediter- is expected to go on stream in early 1972 
ranean crude with Suez closed. This addi- and will be the first wholly owned by 
tional 7 cents would also be applicable to SONATRACH. 

the other two ports, plus 7.84 cents at A contract was awarded to French firms 
Arzew and 7.68 cents at La Skhirra in lieu {9 construct Algeria’s fourth crude oil 

of royalty expensing. pipeline. The line will be built in two seg- 
After Algeria became a member of ments. The first segment with 360,000 bar- 

OPEC it reportedly informed several com- rels per day capacity will run from the
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new Mesdar field to the Haoud el Hamra_ early in 1970. A $2.4 million contract was | 

gathering center, and the second with awarded by SONATRACH to a British | 

600,000 barrels per day capacity on £0 frm for construction of liquefied petro- 
Skikda on the coast. Completion is sched- leum faciliti A ovide 3:5 
uled for August 1971, and cost of the en- gas facilities at /Arzew to provide 9. 
tire project will be about $80 million. million cubic feet of additional storage ca- 

SONATRACH expected to begin the pacity. A completion date for April 1971 . 

first offshore drilling in the Gulf of Arzew has been set. — |
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The Mineral Industry 
f la, Mozambiq 7 of Angola, Mozambique, 

d Portu Guinea 

By Eugene R. Slatick1 _ | oo / 

ANGOLA oe CS 
Angola’s mineral industry in 1969 con- export receipts.3 Diamond, iron, ore, and : 

tinued to be dominated by diamond, iron most of the crude oil are produced for - 
ore, and petroleum. In general, the indus- export; approximately one-fourth of the 
try developed steadily and the prospects crude oil produced is processed in Angola. 
for continued growth are favorable. | _ In 1968 diamond exports, all to Portugal, | 

_were valued at about $48 million. Iron ore © | 
PRODUCTION AND TRADE exports were valued at about $23 million 

, Lo wo | and were chiefly to Japan (1,725,939 tons) 
Mineral production was valued at about ond West Germany (681,258 tons) : ! | 

$167 million,2 of which diamond ac. TP mineral specialist “(petra B 

counted for $70 million, iron ore for $38 o¢ Mines Washington, D.C. (petroleum), Bureau 
million, crude oil for $31 million, and 2 Where necessary, | values shave, been, sconverted 

°112 at the rate o escudo sc.) = O35. 
petroleum products for $11 million. 8Glad, A. L. Mineral Industries—Development 

In 1969 exports of minerals replaced and Outlook. State ppepartment Airgram ' A-38, . 
. ’ ay 5, , 6 pp. is report provided informa- 

coffee as the leading source of Angola’s tion for several parts of this subchapter.) 

Table. 1.—Angola: Production of mineral commodities : 
| (Metric tons unless otherwise specified) . . 

| Commodity ! 1967 1968 1969 

| . METALS 7 a 7 a 
Cooper, ore and conééntrate, gross weight__.._._.-.._-...------ wenee ----- 5,350 
Gold, metal_.._-------.--------------=.--._---_troy ounces_- ----- 9 12 
Iron and steel: Iron ore and concentrate. __..--thousand tons- - 1,154 | 3,218 .  §,478 
Manganese, ore and concentrate, gross weight.......-..----.-- 33,180 9,150 29 ,070 

NONMETALS 3 . . | 
Cement, hydraulic. ____.........-....-.-----thousand tons-- 279 _ 812 383 

Diamond: . _ a | 
Gem.._-_.----.----------------------thousand carats. - 983 1,316 e 1,536 . 
Industrial. _...---------------------------------do...- 306 351 e486. 

Total__._...--..------------- a -------- do 1,289 1,667 2,022 
Gypsum.____.-.----.-----------------------------------+-- =: 11, 987 12,987 . 16,397 
Salt, marine__.__-_..-..-----.-----.--------thousand tons-_- 98 72 . 80 

: MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural__.__..._---.----.------------- 27,048 30,603 39 ,284 
Natural gas, associated ?._.............-..-million cubic feet.. 22,594 6,000 NA 
Petroleum: " | 

Crude oijJ_.__...-....---__.__thousand 42-gallon barrels._ 3,880 35,401 317,441 

Refinery products: 
Motor gasoline__.._....---------------------d0__-- 497 560 _ §24 
Jet fuel____.-_.--_-------------------------d0___- 339 375 375 
‘Kerosine_:_....-..----.--------------------d0-__.- 57 64 58 
Distillate fuel oil. _......--.-----------------do__-_- 799 1,010 734 
Residual fuel oil_.___...-...---.------------do__-- 2,415 © 2,361 2,593 
Liquefied petroleum gas__....----------------do__-- 102 111 85° 
Asphalt and bitumen_-___..-..-------.--------do_--- 46 68 65 

Total___.__...-_.--.---------------------d0-.-. 4,255 4,549 4,484 

e Estimate. NA Not available. 
1 In addition to the commodities listed, 35 tons of beryl and 1,310 tons of kaolin were also produced in 1969. 
2 Mostly flared; some used in oilfield operations. 
3 Includes production from Cabinda. 
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= _ Table 2.—Angola: Exports of major mineral commodities 
- . (Metric tons unless otherwise specified) 

| -~ ~~“ Commodity oe 1967 1968 

‘METALS 
Iron and steel: 

Ore and concentrate. .-._..---:-------------------------:----- 780,619 2,451,422 
Metal: ae vo * 

. Scrap. ----.--1-------------------------------- +--+ 9,709 1,485 
Semimanufactures.........---.--------------------.------ 1,572 804 

* Lead, metal, scrap___..__--_-.-----.-------.----------------------- 295 500 
. Manganese, ore and concentrate_____.------------------------------ 13,105 37 ,907 

oo : NONMETALS 
~ . . Cement... eee eee 22,181 12,873 

Diamond_..__..--..-.-------------------------thousand carats_-__- 1,316 1,505 
Fertilizer materials, mineral__......._...----.---.-----------...---. 1,375 1,561 

a Gypsum and anhydrite__....-.....------------------------- +++. 9,642 7,388 . 
. — Salt... 2-2 ee -e-eeeeeee------- — (ss 830, 565 . 19,551 

:  , Stone, sand and gravel: . 
a Dimension stone: os 

. .  ., » Granite...---..-----.----- +e - eee ‘2,941 1,593 
- . » Marble_-.---.------------- eee 862 234 
“#4. MINERAL FUELS AND RELATED MATERIALS. - 

. Petroleum refinery products—thousand 42-gallon barrels _.......-......° 2,018 1,712 

| oo a Table 3.—Angola: Imports of major mineral commodities 
SO - (Metric tons unless otherwise specified) 

: - Commodity fo 1967 1968 

ne | " a ‘METALS , | | 
Aluminum, metal____..-.---------------------- +--+ eee ee 651 _ 6796 
Copper, metal_.2._.--..-------------+-------------- = eee r 568 557 
Iron and steel: : 7 , 

Oxide and hydroxide__..--_------.---------_-----------------=---- 122 132 
' Metal: moe Se . 

' §Serap__-_-------------~----- +e 45 39 
Pig iron and ferroalloys.-__---....-s-------.------------------- - 393 507 
Ingots and other primary forms__.__.-__--.-..----.----.------- 3,508. 12,444 

.. Semimanufactures._.........-..--------------------- ee 81,131 - 95,022 
. Lead: °: oo 

- Oxide... 2-2-2 eee 27 54 
Metal. .____-.-.--------------------------------- eee 299 290 

oo Mercury.._-------------------------------------..--.76-pound flasks. ‘16 15 
. Silver___..------.---~--------------------- U1. -------.-troy ounces_. 13 ,275 6,238 

Titanium oxide.__......-------.-------------------- eee 198 237 
Tin. 2-2. ------ e+ --- ---_long tons_- 66 40 
Zine: . . 

Oxide._-.--------------------------=----------- eee ee 52 108 
Metal__...--.-.------------------ eee 332 403 

NONMETALS 
Abrasive materials, all types__.-...__.-__.-----_------ ++ eee eee 67 87 
Asbestos... ..-----.-.--------- ee eee ee 1,447 558 
Cement._.--..-------_----------+- +--+ eee 9,669 6,588 
Chalk___.-------.------------------------------------------ ee 368 573 
Clay and clay products (including refractory brick): ; 

Mineral. ___-_.--.--------------------------------------- ee 3,374 3,848 
Brick, tile, ete...-..---------------------------------------------- 164 152 
Refractory brick, tile, ete.....__.-__..--_--.---_----_---_-----.---- 195 250 

Diatomite__...--------------------- +--+ eee 180 155 
. Dolomite, calcined__-...--.....---.-------------------------------- 43 51 

Feldspar_._.--------------------.------ +--+ ee 45 20 
Fertilizer materials: Manufactured: 

Nitrogenous___--_-.-_--._..-.--------- eee nee 9,628 10,037 
Phosphatic. _.--..-----.-.-------- eee eee eee ee 5,892 4,686 
Potassic....-------------.------------- ee  eee 1,919 1,237 
Mixed__._--------------.----.------1----- eee 4,025 10,277 
Ammonia____.-.---------------------------- + - eee 74 125 

Gypsum and anhydrite__.._____.--.----_-- eee 131 62 
Lime and limestone_-_-_.---------.-------------.------------------- e+e 106 93 
Mica, unworked and worked_-_-_.-.------------------.--~---------------- 34 14 
Pigments, mineral_-___.-_-------------------------------------------- 33 66 
Salt__._..----.----- ee eee ee 44 43 
Soda, caustic____-.----_---------------------------------------------- 2,756 2,780 
Stone, sand and gravel: Dimension stone, all types__.____.-..-.-_-------- 646 635 
Sulfur: 

Elemental __...-------------------------------------------------- 252 250 
Sulfuric acid_.._..-_----------_-------.------2 ee 2,333 2,166 

Tale and steatite__..-..-_-------------------------------------------- 133 122 
Nonmetallic minerals, crude, n.e.s___----------.----------~-------------- 120 282
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Table 3.~Angola: Imports of major mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

MINERAL FUELS AND RELATED MATERIALS 

_ Carbon black__.------------------------ 22 oe --- eee eeeee eee eeenene---- «182 580 
Coal and briquets...-----------------------.------------------------- 19,861 37,799 

Coal tar and other distilled products____..____..___.__-_.--_----.---.---- 120 164 

Coke and semicoke_ -.-.-------------------------------- +--+ 552 465 

Petroleum, refinery products: . 

Gasoline--..----------------------------thousand 42-gallon barrels_ 62 62 

Kerosine_-_..--------.------------------------------------- do 57 62 
Distillate fuel oil_-_..------------------.-------------------do-_-- 531 1,096 

Lubricants _ ~~. ------------------.---------.-+-------------d0__-- 97 11 
Liquefied petroleum gas____...___.._----..--_--_----------..-do_.._ 20 18 

. Other...-------------.0 22 eee dole 2 AQ 

Total. _------- eee nee eee eee eee dO 769 1,296 

t Revised. 

COMMODITY REVIEW tance of about 640 kilometers, was being 

Metals.—Copper—Copper production renovated to enable the traffic to be 

was resumed during the year after a gap increased; it was not designed originally to 

of 5 years. The output was from the accommodate heavy loads. Port Salazar is 

. . improved hat it can accommo- 
Mavoio-Tetelo deposits near Maquela do . be 150, 300-1 so i: t "he 1070 a 

. | a ,000- n 
Zombo, in northern Angola. The mining ate ton smups PY so 
was by a new company, Sociedade de 200,000-ton ships by 1973. The port pres- 

. wo . i i ,000-ton 
Investigacoes Mineiras (SIMEIRA), a joint a ‘8 ax able a, nee te o | 

venture comprised of Empresa do Cobre de . oh and of loading at about 3,5 rons 

Angola, the original concessionaire, and Per our. . _ oo. | 

Société Anonyme du Chrome, a Swiss firm. Companhia Mineira do Lobito, which is 

SIMEIRA is required to invest at least controlled (85 percent interest) by the 
$140,000 ‘annually in exploration Portuguese Government, operates the Cas- 

A } concession was granted near Serpa singa mines, the only ones producing. 
. . . Kaiser Steel Corp., a United States firm, 

Pinto, in south-central Angola, to Socie- _ ne . 
dade Minéira do Cubango. The company reportedly is interested in joining Lobito 

. . . ‘ . velo low-grade ore deposits at 
is mainly interested in copper, but it has fo de elop the low-grade o P 

. . Cassinga. 
rights to several minerals. . oo. _ 

Gold hia Minei do Lobito During the year Lobito entered into a 
old—Companhia Mineira do i . | , 

reported that the gold deposits on its con- contract to supply six of Japan's largest 
cession in the M’popo area, south of Tcha iron and steel producers with 14 million 

in e P a ’ * . . 
| . tons of iron ore over an 8-year period. 

mutete, are valued at $20 million. They . y . P 
are scheduled to be in production in 1971 Substantial contracts were also being nego- 

or 1972 P tiated with Belgium, France, Italy, Spain, 

United Kingdom, and Eastern European 
I ron Ore—Iron ore development at the ountries. 

Cassinga mines continued at a steady pace, The possibility of developing the iron 

_ With production in 1969 rising about 70 ore deposits at Cassala was still under dis- 
percent over the 1968 total. The railroad cyssion during the year; a decision report- 

used to transport ore from the mines to’ edly is to be made in 1970. The Cassala 

Port Salazar (formerly Moc4medes) , a dis- concession is held by Companhia do Man-
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ganes de Angola. Kléeckner Industrie-Anla- The first three firms are controlled by US. 

| gen G.m.b.H., a West German company, interests, the fourth by South African. 

has done the technical studies for the proj- Phosphate Rock—Companhia dos Fosfa- | 

ect.. Production from Cassala is envisaged tos de Angola continued to explore its 

at 1.8 million tons of pellets containing 65 | Cabinda concession, received in 1968, and 

percent iron. confirmed the existence of large, high-qual- 

Nonmetals.—Cement.—The capacity of ity deposits. Before the deposits can be 

the 300,000-ton-per-year cement plant of developed, an economical method of trans- 

Companhis de Cimento Secil do Ultramar portation must be found. Cabinda has no 

(Secil) was being increased during the deep-water ports and offshore depths are 

year. It is expected to reach 600,000 tons shallow. A likely solution reportedly is to 

per year by mid-1971. The expansion is load ships from a pier or pipeline con- 
intended to supply the growing domestic structed several miles offshore. Develop- 

demand as well as a potential increase in ent costs are estimated at a minimum of 

| the export market. $50 million. | | 

| Diamond.—In 1969, diamond production, Minerale = Fuels.—Petroleum.—Angola’s 
all from the Lunda District, rose by about petroleum reserves in 1969 included 645 

21 percent. The mining company, Com- million barrels of crude oil (of which 600 

| panhia de Diamantes de Angola (DIA- million barrels were in Cabinda) and 625 
MANG), found a _ high-grade deposit billion cubic feet of natural gas (500 bil- 

(more than 2 carats per cubic meter) at lion cubic feet in Cabinda).5 The crude 

Catoca, on the Lova Stream, a tributary of — il reserves ranked about fifth in Africa. 
the Chicapa River, about 35 kilometers Crude oil production increased sharply 

from Henrique de Carvalho.4 The exploi- im 1969 due to a large output from 
tation of the deposit is expected to Cabinda, which accounted for 12.3 million 

increase the value of the company’s pro- barrels, or about 70 percent of the total. 

duction by about 50 percent. Other depos- Near yearend crude oil production in 
its were also found in the same region. Cabinda averaged almost 50,000 barrels per 

| In 1971 DIAMANG’s contract with the ay. Cabinda Gulf Oil Co., the producing 
Government will expire and the company Company, expects production to reach 

will have to release all but 50,000 square 150,000 barrels per day in 1971 or 1972. In 
kilometers of its concession, which pres- mid-1969 Angola had 86 producing oil 
ently covers more than 80 percent of Wells, including 50 in Cabinda. All of 

Angola. The company has increased its Cabinda’s production during the year was 
exploratory activity in order to find and from offshore wells; the oil found onshore 

retain the best areas in the present conces- im 1968 was not produced. Elsewhere in 
sion. Angola, the North Quenguela field, discov- 

During the year four companies ob- ered in 1968, was an important producer. 

tained diamond concessions: Diversa—In- The Government expected its oil reve- 
ternacional de Exploracgio de Diamantes U®S [0 reach $18.3 million in 1969, com- 

| (about 27,500 square kilometers) ; Compan- pared with $4.9 million in 1968. 6 
hia de Diamantes Oeste Angola—OESTE- In January, Texaco Petrdleos Angola 
DIAM (about 31,500 square kilometers) ; received interests in the concessions held 

Diamul—Companhia Ultramarina de Dia- vgn engineering and Mining Journal. V. 170, No. 

mantes (about 5,250 square kilometers) ; I 5 ona Gas Journal V. 67, No. 52, Dec. 29, 

and Dianco—Companhia Nacional de Dia- 1969, p. 95. 

nantes (about 16,500 square kilometers) . Sepe ieee, pnt iligence Weekly. V. 8, No. aad
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by Sociedade Portuguesa de Exploracgio de and Anglo-American Corporation of South 

Petrédleos (ANGOL) and Companhia de Africa (18.75 percent) .7 | 

Petréleos de Angola (PETRANGOL). In During the year new facilities were 

the venture with ANGOL, Texaco received being added to the petroleum refinery at 

a 50-percent share in about 5,200 square Luanda, Angola’s only refinery, to raise its 

kilometers of offshore area in northern capacity from 14,000 barrels per day to 

Angola. In the venture with ANGOL-PE- 20,000 barrels per day by the end of 1970. 

TRANGOL, Texaco received a 25-percent The new facilities, which will cost about . 

share, the same as ANGOL, with $5 million, are expected to increase the 

PETRANGOL, holding the remaining 50 potential output to the following approxi- | 

percent. The concession covers about 8,000 mate totals: 8 Motor gasoline, 850,000 bar- 

square kilometers both onshore and_ rels; jet fuel, 640,000 barrels; kerosine, 

offshore, also in the north. 130,000 barrels; distillate fuel oil, 1,900 

During the year a South African consor- barrels; residual fuel oil, 2,900 barrels; liq- 

tium acquired a 50-percent share in uefied petroleum gas, 240,000 barrels; 
ANGOL’s interest in onshore and offshore asphalt and bitumen, 150,000 barrels. 

concessions. The principal members of the | ANGOL continued discussions with the 

consortium are General Mining and Government regarding the building of a 

Finance Corp. (30 percent); SA Nasionale refinery at Lobito with a capacity of up to . 

Levensassuransiemaatskappy (21 percent); 40,000 barrels per day. 

MOZAMBIQUE 

Minerals continued to have a minor role South African Federal Volksbeleggings 

in Mozambique. Total production, exclud- Beperk regarding the exploitation of dia- 

ing petroleum products, was estimated at mond, manganese, and asbestos in the | 

- $11 million.2 Petroleum dominated the Catuane region, near Swaziland.11 In 

exploration scene; the first offshore drilling December, Johannesburg Consolidated | 

began late in the year. Although no oil Investment Co. and the Portuguese com- 

was found, prospects are considered prom- pany of Leonel Gomes dos Santos received 

ising. prospecting rights in eight areas totaling 

Work began on a more extensive scale about 24,000 square kilometers in the Zam- 

on the Caborra-Bassa hydroelectric project besi Basin, near Tete. The mineral rights 

after the Portuguese Government awarded exclude petroleum, diamond, iron Ore, 

a $246 million contract for the first phase coal, and radioactive minerals. 

of the project; the contract was provision- 

ally awarded in 1968. The dam is expected PRODUCTION AND TRADE 

to be completed in 1975. It will generate The available data for mineral produc- 
18 billion kilowatts per year, part of which tion and for trade of selected mineral 
will be used to establish a mining industry  ¢ogmmodities are as follows: 

in the region. The first priority probably =. _____ 

will be electrofusion of about 4 million 7 Petroleum Press Service. V. 36, No, 7, July 

tons of magnetites per year to produce “ The standard Bank Review .(Johannesburg). 
iron, titanium, and vanadium.1°0 This No. 601, April 1969, p. 21. 

would. lead to an iron and steel industry at the cre necessary, values have been converted 

near Tete. 10 Mining Journal (London). V. 274, No. 7019, 
During the year a Mozambique com- Feb. fri 1970, p. 173. 904 

pany, Gamor, signed a contract with the  gep¢. a oe V. 273, No. 9998,
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Table 4.—Mozambique: Production of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 . 

. . METALS 

Aluminum, bauxite, gross weight. .._.-.------------------------ 6,276 3,275 4,393 

Beryllium, beryl concentrate, gross weight___.------------------- 169 94 122 
Bismuth, mine output, metal content__..._-..------------1------ 2 | 2 — 3 

Cesium, pollucite, gross weight_..........-----------------+----- --- --- 200 

Columbium and tantalum: Ores and concentrates, gross weight: 

Columbite-tantalite.............2.--------.--------------- 89 62 65 
Microlite_._-.----.-------------------------------------- 70 90 83 

2 Copper, ores and concentrate, gross weight_-__-.----------------- 214 NA NA’ 

Gold, metal_____..------------------------------troy ounces__ 22 6 NA 
Thorium, monazite_.......--.-.--------------------kilograms_-_ 300 350 .-- |; 

Tin, ore and concentrate, gross weight_.__.-.---------long tons... 446 --- (1) 

NONMETALS 
Abrasives, natural, garnet 2.......__...-.-.----------kilograms_- - 1,021 9,012 NA 

Asbestos___...-----.----------------------------------e ee eee 507 120 787 

Cement, hydraulic 3_ __ ~-----------+-------------thousand tons_. e 248 e 288 e310 

Clays: 

Bentonite (including montmorillonite)__.........---..------- 4,631 3,818 4,482 

Kaolin (including china clay). ._-.------------------------- 577 . 350 262 

Diatomite_-....--------------------------------------------- 5 209 120 

Feldspar_.____....--..-------.------------------------------- 120 100 NA 

Gemstones, tourmaline._.........-.-----------------kilograms_-- 4,128 866 1,340 

Lime__......--.---------------------------------------- +--+ 7,648 NA NA 

Lithium minerals (mainly lepidolite) ---...---------------------- 250 748 418 

- Mica (mainly scrap) - ----------------------------------------- 100 336 NA 

Quartz_....---.--------------------------------~---kilograms__ 80,000 4 802,628 160,000 

Salt, marine 5.__..-..-_---.--------------------thousand tons-- 38 18 e7 

. - MINERAL FUELS AND RELATED MATERIALS 

Coal, bituminous___..........-.-..--..-.-------thousand tons_- 282 314 277 

Petroleum, refinery products: 

Gasoline__.__.-..-.-_--._.__.._thousand 42-gallon barrels--_ 1,126 r1,192 71,208 

Distillate fuel oil. ........---.--.--.----------------do.-_- 1,675 r1,842 71,660 

Residual fuel oil__....--.---------------------------do_.-- 2,108 r 2,405 72,315 

Liquefied petroleum gas-_--_---..---------------------do0_--. 56 73 787 

Total. ._----------------ee eee e eee eeeeeeee-----do---- 4,965 85,587 = 78 5, 458 
ee TY 

e Estimate. r Revised. NA Not available. 
1 Less than one ton. 
2 In 1968, 13,285 kilograms of industrial topaz was produced. 
3 Estimate based on data for 10 to 11 months. 
4 Includes 2,628 kilograms of quartz crystal. 
5 Includes 20 to 30 tons of rock salt annually except in 1968. 
6 Includes 75,000 barrels of asphalt. 
7 Estimate based on data for 10 months. 
8 Includes 188,000 barrels of asphalt. | 

Table 5.—-Mozambique:’ Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

; . METALS 
Aluminum, bauxite and concentrate____._-.-----.----.----------------- e 6,200 e 3,000 
Beryllium, beryl ore and concentrate____.__....-..---------------------- e 160 e 90 
Bismuth, ore and concentrate____..._.___-._...----------------kilograms_-- e 1,000 e 1,000 
Columbium and tantalum: 

: Columbite-tantalite_____...-._.---...___...--_---.-.-------do.... ¢ 75,000 e 60,000 
Microlite___._._.._.----.-.-------_.---_-_-----------------do._.. ¢ 60,000 e 80,000 

NONMETALS 
Clays and clay products, crude clays; montmorillonite.__......--_.---.---- e 4,000 ¢ 4,000 

MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous and coke. ___._..-------_---------------------------- 73,411 NA 
Petroleum refinery products: 

Gasoline______._......_----.--------..._thousand 42-gallon barrels--_ 915 173 
Distillate fuel oil....._.._____------.---__------------------do__-- 1,082 \ 3.286 
Residual fuel oil_......_._...-_.-_-----_.-.-----------------do___. 2,128 ’ 

e Kstimate. NA Not available.
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Table 6.-Mozambique: Imports of selected mineral commodities 
. (Metric tons unless otherwise specified) 

Commodity _ 1967 1968 $$$ eee 
| : ‘METALS | 

Copper, metal, matte and wrought_____.___....--.__.._.._..__.______.- 1393 NA — | NONMETALS 
Fertilizer materials, manufactured____.__._.........._.__._..._._______- e 23,500 e 24,000 

MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquet_---__.-------.--------------------------------- 209,296 NA 
Petroleum: . 

Crude_.._---------------------.--.__-.-thousand 42-gallon barrels__ 5,008 5,873 
Refinery products: 

Gasoline... ...-.----.-.----------.-------- do 251 267 
Kerosine. _-._.------------------ eee 0 156 ‘166 
Residual fuel oi]..._-.-.-.-------. 22-22-22 ~~ do____ 420 631 
Lubricants____--.-..------------..--------------do___- 70 73 a SSSI UE 

e Estimate. NA Not available. 
1 Semimanufactures. 

COMMODITY REVIEW during the latter part of the year. Mozam- | 
. . . bique Gulf Oil Co., which jointly holds a 

wn the Bane wa et 3 ere concession with Pan American Oil Co., was 
, t . fr 5° M ou A "South African- drilling a 15,000-foot well in about 85 feet 
Rhode . na ortitien valuatin the of water about 50 kilometers offshore at 

| | find estan consortium was ¢€ 6 Nova Sofala. Sunray DX Oil Co., the Oper- 
- . ator for a group including Skelley Oil Co. 

Uranium.—Late in the year the West ang Clark Oil and Refining Co., was drill- German firm of Urangesellschaft held dis- ing a 12,000-foot well in about 100 feet of 
cussions with the Portuguese Government water off the mouth of the Limpopo 

regarding uranium exploration | rights in River. No oil finds were reported. Geo- 
Mozambique. Uranium prospecting in the physical surveys over the offshore areas country has been encouraging, particularly reportedly indicate promising areas. 

near Tete.12 During the year the Aunt International 
Nonmetals.—Cement.—During the year Petroleum Co. of Mozambique was granted 

Companhia de Cimentos de Mocambique 3-year concession in an area between 
began to expand the capacity of its cement Beira and Quelimane.13 At least $2 mil- | 
plant at Matola, near Lourengo Marques, jon will be invested. 

from 200,000 to 400,000 tons per year. The In 1969 the oil companies paid the Por- 
work is expected to be completed in 1971. tuguese Government about $700,000 in 
The company also has a cement plant at concession fees.14 The figure will rise to 
Dondo (annual capacity of about 160,000 more than $1 million in 1970. 

tons) and Nacala (90,000 tons). The Mozambiqués natural gas reserves, esti- 
demand for cement has risen because of a mated a 1 trillion cubic feet, are at Buzi, 
steady increase in construction. Pande, and Temane; all were discovered 

Fertilizer Materials—Plans were being by Mozambique Gulf Oil Co. The com- 
discussed regarding the construction of an mercial development of the gas may be 

_ ammonia plant, possibly at Pande, about forthcoming. Sociedade Mocambicana de 
160° kilometers south of Beira. The plan Gages Comprimidos (MOGAS) plans to 
envisages utilizing the country’s natural 84s build a gas processing plant at Lourenco 
deposits. A plant capacity of 1,000 tons per Marques, and Sociedade Nacional de 
day is considered necessary to make the Refinacao de Petroleos (SONAREP) and 
project economically feasible. Financing two other companies have formed a group 
probably would come from South African 9 puyild a petrochemical plant.15 
interests. Work was underway during the year to 

Mineral Fuels.—Coal—During the year  jncrease the capacity of the refinery at 
several Japanese steel companies imported 
on a trial basis a total of about 25,000 World Mining. V. 5, No. 5, May 1969, p. 48. 

18 i tons of fine coal from the Moatize coal- 9, VoTld Oil V- 169, No. 3, Aug. 15, 1969, p. 
field. i International Commerce. V. 76, No. 8, May, 

Petroleum—Offshore _ drilling began 1979. P. 8 cited in footnote 13.



78 MINERALS YEARBOOK, 1969 — | 

| Matola, near Lourenco Marques, from Southern Rhodesia. Rhodesian demand for 
about 16,000 barrels per day .to about petroleum products from Mozambique has 
50,000 barrels per day by late 1970. The risen sharply since the United Nations | 
increase in output from the refinery, which Sanction caused the refinery at Umtali, 
is operated by SONAREP, will meet the Rhodesia, and the trans-Mozambique crude 
rising. export demand, particularly to oil pipeline to shut down.16 

| PORTUGUESE GUINEA — 

No mineral developments were reported 1968 and a third was being drilled in 1969. 
in 1969. Esso Exploration Guiné, Inc., has Apparently no petroleum was found. 
a concession covering the entire coastal We Penoleam Intell ky. V. 8 No. 3 | 
area. Two offshore wells were drilled in aug 11.1960, p 8 ee ONO 98



The Mi try ti e Mineral Industry of Argentina 

By Robert A. Whitman 1 | 

| The mineral industry of Argentina de- The iron project represents an investment 
clined relative to the gross domestic prod- _ of approximately $70 million, the alumi- 
uct (GDP) during 1969. Detailed figures num reduction works with the attendant 
for value of production were not available, powerplant will require about $200 mil- 
but preliminary data indicated a sharp lion, and the copper project, if proved fea- 
drop in the value of mineral exports. sible, will cost about $70 million. These | 

As a result of the steps taken to halt in- projects should enlarge the mining indus- 
flation and bolster the economy, the rate try and encourage other mining invest- 
of increase in retail prices again declined, ment. | 
the GDP. increased by nearly 7 percent, The only major mining legislation en- 
and unemployment decreased. Although acted during 1969 was law 18,274 of July 
the mining industry in Argentina still has 7, which specifically reserved several zones | 
a minor effect on the economy overall, the in the Provinces of San Juan and Neuquén 
value of imports of mining machinery for exploitation by the Direccion General 
nearly doubled in 1969 over 1968. In Au- de Fabricaciones. These zones encompass, 
gust 1969 the Government announced five principally, the copper prospects discovered 

| _ major investment projects of which three under the Plan Cordillerano. 
are related to minerals: Exploitation of The Argentine Government continued 

_ the Sierra Grande iron ore deposits, con- studies to revise the Mining Code, but 
struction of an aluminum reduction plant, nothing was published. . 
and exploration and exploitation of copper | : | 
deposits discovered in the San Juan-Neu- ‘ Physical scientist. B f Mines. Washi . 

_ quén area under the Plan Cordillerano. jon por “ONS Pureau of Mines, Washing- 

Table 1.—Argentina: Selected economic indicators | | 

Indicator 1967 1968 1969 
ee 

Population at midyear, in thousands!_______.-.-.-.-...-.----------.... 28,255 23,617 23 , 983 
Gross national product (GNP):! 

Total GNP, in million 1968 dollars ?____...-------...-------._------ 16,850 17,110 »18,290 
Percent change from previous year_____--___-__-___.-_____________. +2.1 +4.6 +6.9 
GNP per capita, in 1968 dollars_____.--..-..--____-_____-_-____ 703 124 763 

Index of industrial production (1963 = 100) 1.____________________________ 103 140 150 
Cost of living index (Buenos Aires), percent above that of previous year !___ 29.5 16.4 7.4 
Cost of construction index (1960 = 100) 3___......._.-_-____-._____._..__.. 568.4 606.2 663 .7 

eee 
P Preliminary. * 

Au Us. ieeen’y for International Development (AID). Economic Data Book for Latin America—Argentina. 

> Converted at 350 pesos per U.S. dollar. 
3 Ministerio de Economia y Trabajo, Reptdblica Argentina. Informe Economico. 4th Quarter 1969. 
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PRODUCTION : 

‘Production of lead’ and zinc increased Cement production increased 2 percent 
appreciably in 1969. Total output of man- over that of 1968. : 

a i . . . ganese ore and concentrate remained about Production of natural gas declined about 
the same, but, there was about 4,000 tons : 
less of the 30- to 40-percent grade which 2 percent; total sales of gas remained 
was made up by the increase in lower about the same. Production of crude petro- 

grade ores. Iron ore production increased leum increased 4 percent. Production fig- 
about 8 percent. There was only a I-per- ures for coal and coke were not available. 
cent increase in pig iron production. 

a - _ TRADE | 

‘In 1968 the value of exports of mineral 7 ee 
commodities was about 3.5 percent of total (million dollars) 
export. value, while minerals constituted 4967S 19 68 ] | 

26.2 percent of the value of ‘all commodi- = 
. Exports: 

ties imported. Mineral commodities: 

| Detailed mineral export figures were. not Nonmetais. Sane 16.3 31. ° 
available by mid-1970, but mineral im- | Mineral fuels-_-_ ~_ - 8.9 13.7 
ports in 1969 as reported by the U.S. Em- Total.............. 27.6 48.4 

bassy exceeded those of 1968 by 39 percent, All commodities, total... 1,464.5 1,367.9 | 
excluding iron and steel products. This Imports: 7 | —_ 
further eroded the favorable trade balance ‘Mineral commodities: 198.2 193.2 
existing in 1967 and 1968, as shown in Nonmetals-___-_---- 30.5 27.2 | 

. : Mineral fuels_____-. 101.4 86.2 
the following tabulation: | Senn EEE 

Total___.------- 330.1 306.6 
All commodities, total... 1,095.3 1,169.2 

Net trade balance: os 
Mineral commodities._.. —302.5 —258 .2 
All commodities, total... -+369.2 +198.7
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Table 2.—Argentina: Production of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity ! 1967 . 1968 1969 p 
- : e 

METALS — 
Antimony, mine output, metal content.___._._....._----_----.------- 7 ------- ------- 
Beryl concentrate, gross weight____._...-..--._-_.____.--.----_-_---- 269 593 520 

- Bismuth, mine output, metal content__...__....__._...___-.-_kilograms- 78 3,125 weak 
Columbite-tantalite, gross weight____.___.________-___-__-----_-do___- 3,000 wane eee 2,000 
Copper, mine output, metal content____......_..._..____------.----- 501 422 29,352 
Gold, mine output, metal content___.___.____________-__troy ounces__ 35 14 16 

: Iron and steel: 3 
' Tron ore and concentrate____._.._...____..___.___ thousand tons-.- 226 277 300 

Pig iron.._..------------.-..2-2- 2 edo 604 574 580 
Ferroalloys_...-.-------.__-_--_--_--__-__ doe 18 _ NA NA 
Steel ingots__._-..----- 22 eee --do__-- 1,326 1,559 1,690 

Le Semimanufactures (rolled product) _....--..--..-.--------.do---- 1,348 1,537 1,370 
ad: 
Mine output, metal content________.....-.-.--_---------------- "82,299 | *26,670 34,914 
Metal 4____ eee eee eee eee 22,000 r 25,038 22,000 

Manganese ore and concentrate, gross weight: 
“ 30 to 40 percent manganese____________-___-___-__-_--------_--. 26,356 27,060 23,057 

Less than 30 percent manganese__________.-_____------__-_---..-. 10,179 3,941 8,520 
Mercury..-.....------------------.--.._.-._._..--76-pound flasks_ 17 w------ ------- 
Silver, mine output, metal content_________..._._thousand troy ounces__ 1,697 2,422 NA 
Tin, mine output, metal content____=__.____.____-_-_.--~--long tons__ 802 701 719 
Tungsten, mine output, metal content_______....._-----.-----_------ 107 184 190 
Uranium, mine output, U30s content________..._.___.._.__-kilograms.._ 23,238 42,688 NA 
vanadium, mine output, metal content.___________----------- eee Lee woe ee NA 
ine: a 

Mine output, metal content________-___.----_2_--------------___- "27,250 °26,328 31,680 
Metal 4.______...-._--------------___------------------------ 722,989 720,938 24,598 

NONMETALS | 
Abrasives, natural, n.e.s., garnet___________-.--_-_.----_---------_-- 95 . 65 55 

_ Asbestos. __..-------------- eee eee 500 346 73 
Barite._.__.-.-_---- ee eee 22 , 052 16,178 25,000 

. Boron materials, crude____________._..____-------.------------_---. 17,968 21,026 29,154 ss 
Calcite, nonoptical____.__....--2_-___--__------------------------- 6,866 5,960 8 , 822 
Cement, hydraulic §______...._ ~~ _-__-____._._thousand tons__ 8,551 r 4,230 4,306 
Chalk_ 12-2 eee ee------ = - 45, 084 56,426 55,469 
Clays: oo 

. Bentonite________.-..-____-_______ eee eee ---_. = 42, 459 46,652 . 52,813 
Decolorizing clay__.._....__.-__-__-_--_---_-._---------_-------- 5,976 10,427 7,164 
Kaolin_..--.------.--_---_____- eee -e--------- = 64, 096 72,148 71,500 
Refractory clay___.-.-.-----_----_.-_.-_.----.---------------- 115,875 114, 549 130 , 327 
Other__._-.-_-.--.-_----_-__-_____________.-__.-thousand tons _- 884 1,320 1,857 

Diatomite_........--.---.-- eee e eee eeeeeee 8,146 6,547 10,239 
Feldspar____-.----.-----_-------_-_--__----_---------------------- 20,850 ‘20,508 17,890 
Fertilizer materials, crude natural phosphates (guano)_____.-.--------- 236 294 491 
Fluorspar, all grades. ._____-.___.___.__.___-__-__-__-------------.---. 19,255 19,895 22,415 
Graphite. _..-...-.-.--.__-- eee 214 110 ‘108 
Gypsum, crude______-.__- 2 eee «= 264,658 371,031 470,000 
Lithium minerals___.._--.-__--_---o- eee eee eee 247 127 NA 
Mica: 

Sheet___.--.------ eee eee ee 136 94 NA . 
Waste and scrap_______-_--__.. 2 oe eee 1,008 ' 597 NA 

_ Pigments, natural mineral, ochre___.._.._.__-._-.-------------------- 40 85 299 
Quartz and quartzite: . 

Common quartz_.__.___-.-____.-_-__-_-.---.------------------- 47,585 45,500 39,900 
Quartzite___.__._ 2-2-2 eee. 804,324 915,261 990 , 000 
Glass sand______-____-____-.--__-_--__-___-~------------------- 116,907 192,959 269 ,903 

Salt, all types.___._. ~~... eee )=— 8357, 611 740,200 700 , 000 
Stone, sand and gravel, n.e.s.: 

Dimension stone: 
Marble and other caleareous____._.-..___-__----------------.- 28,778 20,878 NA 
Other, excluding quartzite: 

Flagstone_________-._-_----___--_- eee ee-ee------- =: 82, 718 25,874 NA 
Granite. ____.-.-__.-_-______ eee 9,909 12,441 NA 
Sandstone___.._._-___-_______-._--__-_----------------- 7,482 12,267 NA 
Slate... --.- eee eee ee 6 meee eee ------- 

Crushed and broken: 
Dolomite__....-..-._-----..--_-_.------------------------. 198,018 188 , 632 NA 
Limestone..............-....-.-.---__---_-_-thousand tons__ 9,491 10,896 12,300 
Other calcareous, marble. _-_..._._--_-_---__--_-----_-----. 57,491 53,304 NA 
Rhodochrosite, including ornamental. ___.__.-...-.---------- 206 159 119 
Other, excluding quartzite: 

Granite................_...__._._______thousand tons_- 8,101 4,361 5,000 
Miscellaneous... ........._..--------------------------- 275,928 715,472 NA 

Gravel___.._____..---___--_._.___.._--_.-._.-_-thousand tons. - 8,205 4,963 7,175 
Sand, excluding glass sand_______-.-__-.-_--_-_-_-_------do____ 7,409 8,173 9,200 

Strontium mineral, celestite_____.______.._.___..--_._____----__---- 80 70 13 
Sulfur, elemental, refined___________.__._-_.-_-_....--_--.--_---.-- 32,796 r $4,228 34,509 

See footnotes at end of table.
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_— Table 2.—Argentina: Production of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity ! 1967 1968 1969 Pp 

NONMETALS—Continued 
Sulfates, natural: . . 

Aluminum (alum)___....-----.-.---.----------+--------------- 2,614 2,137 © 6 , 242 
Iron (melanterite)._._..---.-.-.---------------------+-+-------- 185 8 165 
Magnesium (epsomite).-.._._-----.---------------------------- 1,471 1,996 1,297 
Sodium (mirabilite).......--.-----+--------------------------. 27,617 20 , 034 NA 

Tale and related materials: os 
Pyrophyllite.....-..----------------s-------------------------. 7,867 6,252 NA 
Steatite__..._.------------- +e eee eee 1,327 1,940 4,277 

| Tale. _._---_------------- +e ----- = 16, 908 19,146 NA 
Vermiculite......_.----------------- +--+ ee eee eee 2,904 2,311 NA 
Zeolites. ....---------------------------=------------------------- 

43 52 45 

MINERAL EUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_-_-_____-------2.--------------------- 3,857 1,326 2,583 
Carbon black. ----.----.------------------------------------------ ™20,487 121,974 ' 24,000 
Coal, all grades___....----------------..--.---.-----_thousand tons__ 411 6471 NA 
Coke, all types 7______--.--------+---------- +--+ 452 365 NA 
Gas, natural: _ 

Gross production 8_____....._...._....--...-_-_million cubie feet_._ 228,419 249 , 486 243 , 741 
Marketed 8_____-___----..--------------=---------------do__._ 169,257 188 , 806 189 , 499 

Natural gas liquids: 
Natural gasoline. _._._......-....-.-_thousand 42-gallon barrels__ 600 537 155 
Liquefied petroleum gases. ____.____.____-.----_--_-_..-.-do._.- 1,098 1,299 1,208 

Peat, agricultural___....-------.-------------.-------------------- 2,298 NA NA 
Petroleum: 

4 

Crude oil__-.--..----.-..---.--_-..--thousand 42-gallon barrels... 114,673 125,488 130 , 033 
Refinery products: ® : 

Gasoline and naphthas: 
. Aviation gasoline__________-..--..-_-._---_-____--do____ 550 351 419 

. Motor gasoline and naphthas___._.._..__-........-do__.. 30,643 30,198 33 ,275 
— Kerosine_ ___-.-----.--------------------------------d0_... 6,714 6,281 6,427 . 

. Jet fuel... __--------------.---------..------------_do___- 1,460 (1,708 2,212 
- Distillate fuel oil. .._....-.-__-_-----__-.._-________---do._.. 27,284 28,918 31,756 

Residual fuel oil___......-.-.------.-----.-.-__...__-do.___ 58,030 54,188 55,234 
Liquefied petroleum gas_._.-......_.---_-_-_--_--__--_._-_do____ 2,845 3,456 4,209 
Lubricants___.-_------_------------------ do. 875 961 953 
Asphalt and bitumen, refinery_____.....____________.-do___- 2,071 8, 702 4,803 

. - White spirit....-..--.22-222----- edo 282 228 NA 
Solvents. ..__-.----.-.-----.------ doe 398 391 498 
Petroleum coke_-__.-.-.-.-.-_..-.--.--.-_---thousand tons__ 435 . 436 NA 
Refinery gas §.____.-......__.-...-...-.-.-million cubic feet.. 11,115 9,615 NA 

P Preliminary. r Revised. NA Not available. 
1In addition to commodities listed, Argentina produces unreported amounts of cadmium metal, lime, 

perlite, pumice, and Thomas slag and urea for fertilizer use. Sporadic production of small quantities of chro- 
mite, corundum, molybdenite, and unspecified titanium minerals was reported during the period covered, 
but these commodities are not listed. . 

2 Ore and concentrate. ; 
3 Metal and alloy data were compiled from statistics published by Instituto Latinoamericano del Fierro y 

‘ el Acero, and exclude small quantities of foundry-produced crude steel and castings totaling approximately 
15,000 to 25,000 tons per year. 

_ Estimates based on statistics compiled by American Bureau of Metal Statistics. 
5 Data include white and special cement as well as common portland cement. 
6 Excludes a relatively small quantity of usable but noncommercial washed coal. . 

3 7 Coke and coke breeze produced by Sociedad Mixta Sidertrgia Aregentina (SOMISA), the principal pro- 
ucer. 

8 Converted from cubic meters at rate of 1 cubic meter equals 35.3145 cubic feet. 
9 Includes some products derived in part from natural gas and natural gasoline. 

Source: Instituto Nacional de Geologia y Mineria and Direccién Nacional de Energia y Combustibles for 
most commodities. Principal exceptions are indicated in footnotes.
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Table 3.—Argentina: Exports of mineral commodities 

(Metric tons unless otherwise specified) 

ee 

Commodity 1967 1968 Principal destinations, 1968 
rr 

METALS . 
Aluminum, metal, including alloys, all forms__.___ 10 68 - Mainly to Peru. 
Beryllium, beryl ore and concentrate___.________. 266 570 All to United States. 
Cadmium ______-- 2-2 eee Le. 24 Mainly to Netherlands. 

. Copper: co 
Ore and concentrate!__ 0-22 194 282 Mainly to West Germany. 
Metal, including alloys, all forms____________ 12 421. Mainly to United States. 

Iron and steel: . . 
Ingots and other primary forms___._........ 3,888 —_.-_-. 
Semimanufactures: 

Bars and rods: 
Wire rod_.__.._..._.-..-_.-.-.-_. 35,574 89,198 United . States 28,411; Uruguay 

; Other____-.---.----.--.-..--.--... 18,648 112,316 Mainly to United States. 
Angles, shapes, sections___..__......... 3,515 24,711 Do. 
Universals, plates, sheets___............ 1,857 2,116 Uruguay 1,122; Paraguay 751. 
Wire___-._ eee. = 5, 276 5,743 Paraguay 2,988; Brazil 2,269. 
Tubes, pipes, fittings......._.......... 38,289 55,992 United States 27 ,258; Bolivia 10,149; 

Kuwait 8,095. 
| Other_-...-.-..------_----_-__-----...:161 82 Mainly to Bolivia. 

Lead: 
Ore and concentrate________________.______ 660 633 United States 443. - 
Metal, including alloys, all forms_.__________ 1 6 Mainly to Paraguay. 

. Silver, metal. __.._._.__. thousand troy ounces__ 774 540 Mainly to United Kingdom. 
Aantalite. --------------.----------kilograms-- 2,999 1,802 All to United States. 

in: 
Ore and concentrate___._._.._._-long tons__ 4,118 4,648 AH to United Kingdom. . 
Metal, including alloys_____._________do_.___ (2). 3 Mainly to Paraguay. 

Tungsten, ore and concentrate___._____________-_ 107 307 West Germany 160; United States 

Zine, metal, including alloys, all forms______.____ 935 1,854 Mainly to Brazil. 
ther: 

Ash and residues containing nonferrous metal_ 256 1,446 United Kingdom 762; Belgium 483. 
Metals, including alloys, all forms, n.e.s- _____ 2 ' 29 Mainly to Netherlands. 

oe Z - +. NONMETALS ’ . 
Barite..___-_..---. 22 2-2 eee 55 1,263 All to Bolivia. 
Boron materials, crude natural borates___________ 158 200 All to Uruguay. 
Cement. _....----_--.----_------.---.-------. 16,870 35,798 Paraguay 19,673. 
Clays pea clay products (including all refractory . 

brick): . 
Bentonite___-._.--.-.---.-_.--_- 2... =—5, 850) «10, 471 Bolivia 5,365; Chile 2,410; Brazil 

Kaolin. _s..-22.22-.---2 2-2 eee 42 22 Mainly to Uruguay. 
Other__.._----- ee 53 3 Mainly to Paraguay. 

Fluorspar...._. ~~... tee 845 981 Japan 500; Chile 408. 
Gypsum and plasters. ____.__...-...-.-.---.--. 18,312 15,037 Mainly to Paraguay. 
Lime. ___ 2-2-2 eee 30 205 Mainly to Bolivia. . 
Mica, all forms___________-_____-_____ i 316 524 West Germany 300; Spain 150. 
Onyx---------------.--- 2 60 108 Italy 68; United States 20. 
Quartz. ___.-------- eee 20 60 All to Chile. 
Rhodochrosite, ornamental___.__.__._kilograms.._ 19,108 9,805 West Germany 4,205; Italy 2,500. 

. Salt__._.------------ eee ---------- 49,018 47,995 Uruguay 27,292. 
Stone, sand, and gravel: . _ 

Dimension stone____.._..._-._-..--_-----_ 6,800 5,720 Mainly to Italy. 
Dolomite.___._.--2 2-22 eee -e----- = 2, 401 1,520 All to Chile. 
Other__-_--- 2 141 51 Paraguay 30. 

Tale, steatite, soapstone, and pyrophyllite____.___ 125 60 All to Chile. 
Other nonmetals______________..__________.___ 956 2,024 Uruguay 972; Paraguay 740. 

MINERAL FUELS AND RELATED MATERIALS . 
Asphalt and bitumen, natural_.._.__._._..-_-._-. 6,601 4,316 Paraguay 2,870; Bolivia 1,307. 
Carbon black. __.__..___.__---__----_-_----.--. 4,268 5,294 Chile 2,272; Brazil 2,213. 
Coal, all grades_________________.________- ee 50 2,164 Uruguay 1,450. 
Gas, hydrocarbon, liquefied or not_._.._.._.._-.-.._ 1,712 995 Mainly to Paraguay. 
Petroleum: 

Crude_______---------------------------- 9,289 187,971 Puerto Rico 118,575. 
Refinery products: 

Gasoline____thousand 42-gallon barrels _- 108 5 Mainly to Paraguay. 
Kerosine____.._____._.._._...-.do.__._ (2) (2) Mainly to Bolivia. 
Distillate fuel oil. .............._do..-.. @) 1 Mainly to Brazil. 
Residual fuel oil_..........._...._-do.__. 4,901 5,920 Mainly to United States. 
Lubricants___ 2.222222 ee 517 2,242 Mainly to Uruguay. 
Other. _._--.--------.-----_-----.-.--. 4,421 54,407 Canada 28,106; Italy 13, 515. 

Mineral tar and crude chemicals from coal, petro- 
leum, and natural gas____________________.___ 730 301 Paraguay 200. 

1 Including concentrates containing significant amounts of silver. 
2 Less than \% unit. 

Source: Instituto Nacional de Estadistica y Censos. Comercio Exterior. Part II, 1967 and 1968.
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Table 4.—Argentina: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

_ METALS © - 
Aluminum: 

Bauxite and concentrate_____......._....--. 34,077 37,528 Mainly from Australia. 
Oxide (alumina) and hydroxide___.._..-.--- 6,585 6,816 West Germany 4,482; France 1,225. 
Metal, including alloys, all forms......_._.... 81,211 41,550 Canada 8,992; United States 8,760; 

Norway 6,611; Ghana 6,449. 
Antimony, ore and concentrate_____..._.--_----- 492 283 Mainly from Bolivia. 
Arsenic, trioxide._._.............-.---_-..------ 402 433 Belgium-Luxembourg 176; West 

. Germany 140. 
Bismuth, metal____-...--.-------- eee 18 17 Mexico 11. 
Cobalt: : 

, Oxide and hydroxide___........_.--.-.----- 10 10 Belgium-Luxembourg 8. 
- Metal____. eee 60 71 Mainly from Belgium-Luxembourg. 

' Copper, metal, including alloys, all forms_.__._._._.. 17,152 20,104 Mainly from Chile. 
Iron and steel: 

Ore and concentrate___.....-thousand tons__ 880 616 Brazil 362; Chile 122. 
etal: 
Scrap__......-----------------do__.- 30 185 Mainly from United States. 
Pig iron, including spiegeleisen____do-_-_-- 99 280 Brazil 74; U.S.S.R. 65; Finland 58; 

. eru 26. iy 
Ferroalloys.......-.-----..-.._...-... 2,346 2,808 Republic of South Africa 1,239; 

Brazil 244; Sweden 214; France 

Ingots and other primary forms 7 
—— - thousand tons-_- 365 843 Venezuela 91; Brazil 82; United 

States 78; Poland 30; Canada 24. 
Semimanufactures: 

-Bars and rods______..._.___do___- 82 20 Italy 5; Austria 3; France 3; West 
Germany 2; United Kingdom 2. 

Angles, shapes, sections___...do___- 18 22 West Germany 6; United Kingdom 
5; Belgium 4. . 

Universals, plates, sheets: . 
Tinned plates and sheets_do-_-___ 110 117 United Kingdom 40; United States 

24; Japan 22. 
Other coated plates ot 

and sheets___.........do._~- 2 2 Mainly from United States. 
Other (uncoated) _._____-do___- 280 190 Brazil 46; West Germany 45; United 

Kingdom 30. 
Hoop and strip_____........do___- 13 18 United Kingdom 4; United States 4. 
Rails and accessories______-.do___. 1 (1) Mainly from Italy. 
Wire___.__.------._--..__.do____ 2 2 Do. 
Tubes, pipes, fittings.._...._..do___-_ 13 qT West Germany 2; Mexico 1; United 

tates 1. 
Other, n.e.s___- do __ 1 1 Mainly from United States. - 

Lead, metal, including alloys, all forms___._______ 52 1,870 Mainly from Belgium. 
. Manganese: . 

Ore and concentrate___........-----...-.-. 11,500 54,396 . Mainly from Brazil. . 
Oxides. ___...-------.-------------.-----. 2,922 4,321 Mainly from United States. 
Metals___.._.__------------------------- 18 88 Republic of South Africa 18; Japan 

10. 
Mercury........-.--.--------.76-pound flasks__ 248 165 Mainly from Mexico. 

' Nickel, metal, including alloys, all forms__._._____ ' 448 572 Canada 206; United States 101; 
oo Norway 83. 

Precious metals and alloys, unwrought and semi- 
manufactures_......_-.....-----troy ounces.._ 87,771 95,230 Mainly from United States. 

Rare-earth metals and compounds__._.__.-..---. —s-:116 10 France 3; United States 2; West 
. Germany 2. — : 

Selenium, elemental. -- - ----------------------- q 9 Canada 5; Belgium 1. 
in: ; 

Oxides___..__._..-__.......--_-_long tons_-_ 4 1 Mainly from United Kingdom. 
Metal, including alloys, all forms___.___do.__- 846 1,079 Mainly from Malaysia. 

Titanium: 
Ore and concentrate___..._--.------------- 807. 794 Mainly from Australia. ; 
Oxides__.-.-----.-.-_--__-__----_--------- = 2,101 1,100 West Germany 659; United King- 

dom 174, 
Zinc, metal, including alloys, all forms.__.._.__... 2,498 4,480 Mainly from Canada. 
Zirconium, ore and concentrate_______________-- 842 844 Australia 478; United States 115. 

er: . 
Ore and concentrate_____.____.___-.-__----- 52 332 Mainly from Republic of South 

rica. 
Metals, including alloys, all forms_____.___-- 274 269 Canada 113; United States 102. 

NONMETALS 
Abrasives, natural, n.e.s____.______..____.-___--_ 289 620 United States 268; Uruguay 200; 

Belgium 83. 
Asbestos......--------_-----.--__-_-_____-___--.- 14,486 16,629 Canada 11,420; Republic of South 

Africa 4,617. 
Barite__.__--------- ~~~ eee 20 70 United States 55. 
Bromine._.__...-.------.--_----- ~~ eee 156 75 Mainly from Israel. 
Cement__._.---------.------ eee 395 674 Italy 500; Chile 148. 
Chalk__.._..-------------- eee 317 82 Mainly from Belgium. 

See footnotes at end of table.



THE MINERAL INDUSTRY OF ARGENTINA 85 

Table 4.—Argentina: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 | 1968 Principal sources, 1968. 

NONMETALS—Continued 
Clays and clay products (including all refractory 

brick): 
Crude clays, n.e.s.: . 

Fire clay. ..------------------.------- 337 268 West Germany 181; United King- 
om 58. 

Kaolin. .-..---------.----------.-..-. 11,594 13,818 Mainly from United States. — 
Other...__..---.-------------____ eee -26 23 Mainly from West Germany. 

Products: 
Refractory (including nonclay brick and : 
cement)._..---...--__-_...-_..__.-. 24,582 17,911 Brazil 3,674; Greece 3,200; United 

States 2,961; Austria 1,782. 
Nonrefractory..____.___.-_--_--_--_-_ 62 456 Mainly from Italy. 

Diamond: 2 . 
Gem___._---.--------._.__--.____-_value_. $6,266 $21,483 Mainly from Belgium. 
Industrial___--_.-.....-.-......__...do..__ $55,627 $97,102 Bee United Kingdom 

Powder. ____------..-..-...-__.-...do__.. $49,983 $43,742 Netherlands $26,114; United King- 
. dom $14,333. 

Diatomite and other infusorial earths___.__._.... 2,724 2,174. Mainly from Mexico. 
Fertilizer materials: 

Nitrogenous: ; 
Natural____._-.__--___-_--__---------. 9,690 7,738 Mainly from Chile. 
Manufactured______.___..._---_-----. 66,755 86,125 Italy 18,795; West Germany 10,199; 

Netherlands 6,948. 
Phosphatic___...-.-__-._--_--__- eee eee eee 7, 727 7,741 United States 5,642; France 1,000. 
Potassic._._--...--_-.....------------.--- 7,592 10,909 United States 6,731; West Germany 

Mixed and nonspecified fertilizers........-.. 51,761 37,905 United ‘States 16,672; West Germany 

Graphite, natural._______-._.--_--__---_------ 231 372 Mainland China 185; West Germany 

Todine_.___--.--_-- eee 17 26 Mainly from Chile. ; 
Kyanite, andalusite, sillimanite._____.___._____-_ 558 202 India 120; United States 31. . 
Lime. ____ 24 -- eee Lee 60 Mainly from Paraguay. 
Lithium and lithium compounds__-________-___-- 22 40 Mainly from United States, 
Magnesite___...._-...--.- ---_-- ~~ eee --- = 2, 718 4,560 Brazil 2,400; Austria 1,161. 
Mica__.__ ~~~ eee 12 20 United Kingdom 11. 
Pigments, mineral. ________.__.______-_-__--_--- 73 75 Mainly from Spain. 
Sodium and potassium compounds, excluding salt: - 

Caustic soda___.____._----______-___-----_ 11,028 5,594 United Kingdom 1,288; Italy 1,106; 
. France 1,040. 

Caustic potash.__.___....--._-__--.__-----. 1,347 755 Italy 8352; United States 198; West 
. Germany 114. 

Sodium carbonate____._...._......_..-_-.. 116,625 148,096 United States 59,692; Rumania 
37,714; United Kingdom 23,737. 

Stone, sand, and gravel: 
Dimension stone______.._._-_-.---__-----. 2,985 8,710 Mainly from Italy. 
Dolomite. .._____..--..-.-----____------. 17,814 12,271 Mainly from Uruguay. 
Gravel and crushed rock_____thousand tons. _ 344 244 Uruguay 204. 
Sand_____.--2_ 2-2 -do__ee 604 922 Mainly from Uruguay. 

Sulfur, elemental, all forms__..............----. 21,081 22,468 Mainly from United States. 
Tale, steatite, soapstone, and pyrophyllite____..-- 507 148 Brazil 50; France 30; Uruguay 20. 
Other nonmetals, n.e.s_______..____.__.___.---. 27,081 487 Mainly from United States. 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural________...___---- 266 192 Mainly from United States. 
Carbon black__.-_.____.__-__-__-._______-_--- =: 11,075 1,478 United States 9384; West Germany 

Coal__...--------.-.-.._.._.._-_thousand tons. - 807 521 Mainly from United States. 
_ Coke__._-------------_--______-----_-do__-- 39 81 Italy 11; United Kingdom 8; West 

Germany 6. 
Gas, hydrocarbon, liquefied or not__..__...do__.- 355 820 Venezuela 165; United States 44; 

Saudi Arabia 32. 
Petroleum: 

Crude_______..-_-.-.__.____-...-_.do__.. 2,288 1,782 Venezuela 633; Oman 631; Qatar 252. 
Refinery products: 

Gasoline____thousand 42-gallon barrels. _ 140 523 Netherlands Antilles 218; Puerto 
. Rico 137; Brazil 118. 

Kerosine_______-..------------.do_-_.- 61 (4) All from United States. 
Distillate fuel oil. _..__-..------.do_-.. 1,170 2,828 Puerto Rico 1,139; Venezuela 1,006. 
Lubricants_.__._..._...-thousand tons._ 74 65 Mainly from United States. 
Other_________._---_-_______..do__._ F193 6 Do. 

Minera] tar and crude chemicals from coal, petro- 
leum, and natural gas________.._.--.......-. 51,958 36,692 Mainly from Venezuela. 

t Revised. 
1 Less than \ unit. 
2 Data on quantity incomplete or not reported. . 

Source: Instituto Nacional de Estadistica y Censos. Comercio Exterior. Part III, 1967 and 1968.
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COMMODITY REVIEW ) 
| . METALS of ingot steel and steel manufactures dur- 
Aluminum.—In July 1969, the President ing the period from 1967-69, in thousand 

of Argentina issued a formal Order in metric tons. | 
Council approving the establishment of an > 

- aluminum plant at Puerto Madryn, just ___ Product 1967186819697 
over 1,000 kilometers southwest of Buenos Pig iron-..----------. 596.5 578.6 = 5580.6 
Aires. The planned plant has a production Fiuished ctccl shectes” 1,827.6 1,595.7 1,696.6 
target of from 140,000 to 150,000 tons per Flat oo o-7- 207277 539.8 706.9 833.3 

year of aluminum (starting in 1974) from Seamless tubes. 9441176 128-2 
imported alumina. Power for the reduction.  Prliminago 
is to come from the Andean Fitaleufu ° reliminary. | 
River system about 500 kilometers to the The total apparent consumption of steel 
west. reached 3,3 million tons in 1969, the most 

Copper——The Argentine Government for any year to date. Although there was a 
| gave notice that exploration permits of 5 Slight increase in stocks, real consumption 

years duration coupled with 50-year min- still would be a record. The lack of a cor- 
ing concessions would be awarded to suc- responding increase in pig iron production 
cessful bidders for the development of de- made increases in the imports of sheet 
posits of copper and molybdenum located steel necessary. This adversely affected the 
in the Andean Provinces of Mendoza, Neu- balance of payments. However, exports of 
quén, and San Juan. These are the depos- about 10 percent of the production of iron 

its found by the Plan Cordillerano survey and steel products helped to offset this. 
sponsored jointly by the United Nations Several projects aided in the effort to be- 

_ and the FM during the last 5 years. | come self-sufficient in steel. As mentioned, 
: Compania Minera Aguilar, S.A., pro- SOMISA introduced improvements in the 

. .duced a record 67,914 tons of zinc concen- lining and blowers of its blast furnace to 

| trate, and 46,680 tons of lead concentrate, increase its normal capacity to 167,000 tons 

from its mine and mill in northern Argen- per year. SOMISA also added oxygen lanc- 
tina. Most of the zinc concentrates were ing and provisions for use of more hot 
smelted and refined in Argentina by Com- metal per charge to increase the output of 
pania Metalurgica Austral at Comodoro its Siemens Martin steel furnace. Altos 
Rivadania and Compania Sulfacid (near Hornos Zapla increased its capacity by 
Rosario) after the payment of 10 percent | working its Thomas converter in duplex. 
royalty to the Province. Industria Argentina de Aceros, S.A. 

Iron and Steel.—The production of iron (ACINDAR) increased its annual capacity | 
and steel products reached a new high in by 30,000 tons. Dalmine Siderca, S.A., put 
1969. This resulted from such factors as a third 50-ton electric furnace on stream 
the improved economic situation, increased during the second quarter. Establecimentos 
activity from large investments and from Méetalurgicos Santa Rosa, S.A. reached full 
public works, and greater production capa- capacity in output from its third 50-ton 
bility. The production of crude steel, how- electric furnace. Talleres Metalurgicos San 
ever, barely exceeded that of 1968 and was Martin, S.A. started operating a new 45- 
appreciably less than that for 1965, still ton Siemens Martin furnace in May. Tech- 
the year of record ingot production. Pig nical improvements were made in furnaces 
iron production was reduced by repair of La Cantabrica S.A.M.Ly.C. and FM. 
time on the blast furnace of the Sociedad Some of the governmental decrees affect- 
Mixta Siderirgia Argentina (SOMISA) in ing the iron and steel industry in 1969 
January and by a 2-month interruption follow: . 
during July and August while the same Decree 8304, December 12, 1968, allowed 
blast furnace was completely relined. Inno- FM to increase its imports of hot-rolled or 
vations introduced during relining enabled cold-rolled iron or steel sheets, containing 
SOMISA to set a new monthly record of up to 0.25 percent carbon, up to 200,000 
68,100 tons for the production of steel in- tons, free of customs duties. FM was also 
gots during November. The following tab- pardoned its debts due to sales taxes and 
ulation shows the increase in production is exempted from such taxes until 1973.
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| Decree 539, February 28, 1969, approved ince, and by 34,000 tons in Salta Province. | 
of the plan for Cura Hermanos to enlarge The Federal Capital and the Provinces of 
their capacity to 50,000 tons of crude steel Buenos Aires, Cordoba, Mendoza, and 
and their rolling mill capacity from 60,000 Santa Fe consumed 82 percent of the ce- 
to 120,000 tons. ment sold in the country. Since 1961 the 

Several other decrees authorized various employment in the cement industry has re- 
Steel companies to expand their plants, mained fairly constant, varying only from 
granted credits, issued import permits, or 7,400 to 7,100 workers, but the total of sal- 

extended time for previously authorized aries and wages paid has risen from 1,159 
plans for expansion. : million pesos in 1961 to 7,842 million , 

The Ninth Latin American Steel Con- pesos in 1969. 

gress was held in Buenos Aires from Sep- Sulfuric Acid.—Although production of 
tember 29 to October 2, 1969. A total of sulfuric acid has remained fairly constant 
21 papers were presented by experts from quring the last decade, the industry has 
various steel-producing countries, including changed from the use of several old cham- 

the United States, Japan, Great Britian, per-process plants to fewer but larger con- 
and Germany. The principal topics dis- tact-process plants. In 1969 there were 
cussed were the use of oxygen in steelmak-  seyen plants with a combined capacity of : 
ing, new product development, and auto- about over 200,000 tons. Operators of the | 
mation. Several papers emphasized the plants, with their locations and capacities, 

_. problems of small and medium-sized steel — fo}jows: me | 
_’- , producers. - Oe . : 

: Iron Ore—Decree 4045, July 25, 1969, “Capacity | 
_* approved the project for exploiting the —_—_ 

- iron ore in the Sierre Grande deposits. FM Operator Location pet near 
“was charged with the formation of a con- ©. ———————-—————————_—_—_____———_—_— 

_ pany or entity to develop the ore, install a “#Pyygnones Miltares (@M) Rio Tercero._ 13,000 
"+. plant for the preparation of 2 million tons gompania Quimica _____-_-- Avallaneda. - 14,000 

* of pellets annually at Punta, Colorado in Industrias Quimicas ------- Pan Lorenzo. 85, 00 
'  . the Gulf of San Matias, and erect all nec- Argentinas Duperial__--._ ----do_----. 72,000 

. : National Commission for 
essary supporting machinery and _ transpor- Atomic Energy__......_. Malargue_._.._ 5, 000 
tation. Total cost of the project is esti- Petrosur, S.A._.......--.. Campana_... 39,500 
mated at $70 million. Phase 1 of the Total_____._._.-_---------------_ 201,500 

_ project calls for initial investment of $50°©©_ OOOO OOOO 
million for opening of the mine, construc- pp eae January-February 1969. No. 80, 
tion facilities, water and gas pipelines, and | 
bulk-loading facilities at Puerto, Colo. MINERAL FUELS 

aout $38 million of the phase I cost is to Discovery of the new Caimancito field in 
urnished by private ‘national and for- | he Northwest Basi bably the out- 

eign capital,” most probably the contrac- me dine west wast 50. é 70 h yome Oo! 
tors and suppliers. | standing event in 196 or the Argentine 
| national oil company, Yacimientos Petroli- 

| feros Fiscales (YPF). The first commercial 
. NONMETALS producing well in Jujuy Province, Caiman- 
Cement.—Nearly 332,000 tons more ce-  cito X-l, was drilled into the Yacoraite 

ment was imported into Argentina in 1969 Formation. It is also the first successful 
than in 1968 to help sustain the building well drilled into this deep Cretaceous hori- 
program of the expanding economy. Ru- zon. Both the discovery well and outpost 
mania funished nearly 122,000 tons and well X-2 had exceptionally high produc- 
Colombia, Chile, Peru, and Venezuela fur- tivity and have outlined a proven area of 

nished 109,900 tons. over 2,000 acres. This discovery also opens 
Rated installed capacity was increased new possibilities for the adjoining Salta 

only 2.8 percent over that of 1968, and ac- Province. Since the new field is only a few 
tual production figures showed utilization miles from the Campo Duran-Buenos Aires 
of only 84 percent of the capacity for pro- trunk gasline, full utilizaton of the gas as- 
duction. Installed production capacity was sociated with the field will be possible 
increased by 60,000 tons in Buenos Aires with a minimum of capital investment for 
Province, by 48,000 tons in Chubut Prov- new pipeline.
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Macueta X-1 is another discovery in the exploration, it has made several interesting 
Northwestern Basin. Although less produc- discoveries in the Provinces of Jujuy, Rio 
tive than the Caimancito wells, it is pro- Negro, Neuquén, La Pampa, Mendoza, 

ducing from the Devonian formation and Salta, Santa Cruz, and Tierra del Fuego. 
| _ opens up new horizons for exploration not J, 1968 about 6 percent of the party- 

only mm ata Province but along the San months of exploration was by private in- 
ntonio Range. d : sarticinati . 

. ustry, and by 1969 participation by pri- 
Discovery well LPEM 246, the first pro- y y P P Y P. 

. . . . vate industry was up to 10 percent, mostly 
ducer ever drilled in the Province of La ., flecti - The followi 
Pampa, is now considered an extension of mn renee ton Seismic surveys: © POmOWINS 
El Medanito field in Rio Negro Province. ‘tabulation outlines the time spent on 

Since 1967, when YPF reorganized and exploration and summarizes the subsequent 

began to devote most of its resources to drilling: 

. | Party-months of geologic and 
a geophysical exploration in 

. Argentina | 

a | 1967 1968 1969 | 

| Geologie and geophysical exploration: . | | 
Surface geology. _..-.-.------.------.-------------------------- 66.0. 84.0" 100.0 
Seismic mapping____..-.-.------------------+------------------ 264.0 294.0 287.1 
Gravimeter___....-.------------------------------------------- 12.0 12.0 12.0 
Topography. _....--------------------------------------------- 108.0 108.0 108.0 
Air magnetometer. ......:.-.-.-.--.----------- eee eee eee / 128.0 | 1.3 

Drilling: — 
Producers completed_______--.--__-..-------------------------- 399 324 248 
Dry holes completed. ________...----_._--..----- e+e 97 91 88 
Footage drilled (thousand feet)...._.-----__. ~~ 2 eee -------- = 2, 876 2,314 2,202 
Average number rigs active____.-.----------------------------+--- 34 39 25 

1 Flight days. . | 

Source: American Association of Petroleum Geologists Bulletin. V. 52, No. 8, 1968; v. 53, No. 8, 1969; v. 
54, No. 8, 1970. 

The first wildcat to be drilled by private 3750 square kilometers to Cities Service; | 
| industry under the concessions granted in Bermejo No. 2, 5,050 square kilometers to 

1968 by Petroleum Law 17319 was started Shell; Bermejo No. 3, 5,350 square kilome- 
in April 1969 and reported bottomed in _ ters to Shell; Ramblones “C”, 3,300 square 

basement in May at 5,292 feet. Private oil kilometers to Cities Service. Bids on Ram- : 
companies drilled and abandoned four more __blones “B” block were not accepted, and 
wells in 1969, all but one offshore. no bids were tendered for Ramblones “A.” 

: Development and outpost drilling was Ker-McGee Corp. relinquished its conces- 
confined to YPF; YPF crews drilled 176 sion on Block 1 in the Samborombon area. 

wells, contractors working for YPF drilled Gulf Oil Corp. joined with Signal and 
38, and the other 122 wells were sunk by Astra in the Rio Salada area, reducing the 

companies holding development contracts size of the concession area to 307,171 hec- 
with YPF. Total production of crude oil tares by releasing part of the southwest 
for 1969 was up about 4 percent over 1968, sector. The last three blocks in the Gulf of 
with the major producing basins being the San Jorge offshore area were awarded to 
San Jorge, Cuyo (Mendoza), and Neu- YPF in 1969. Three new areas totaling 
quén. Gas production decreased slightly. 790,925 hectares in the Northwest Basin 

In February 1969 the Government of were reserved for YPF. 

Agentina invited tenders for two explora- Argentina’s refineries are being modern- 
tion and/or exploitation areas. Bermejo ized and expanded. YPF has seven refiner- 
area in San Juan Province covered 14,150 ies contributing about 60 percent of Ar- 
square kilometers (5,462 square miles), gentina’s total capacity; eight refineries 
and Ramblones area in Mendoza and San_ operated by private companies handle 
Juan covered 10,350 spuare kilometers the rest of the crude oil processed. YPF 
(3,995 square miles). Each area was di- greatly expanded the production of its re- 
vided into three blocks. On September 12  fineries at Lujan de Cuyo near Mendoza 
awards were made as follows: Bermejo No.1, and at La Plata. Shell, Esso, La Iseura,
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and Lottero y Papini were also expanding de Cuyo to Cordoba early in 1969. A new 
capacities of their refineries. _ dine linking the Condor-Cerro Redondo 

New pipelines to transport gas, crude  gasfields with the Pico Truncado gasline to 
oil, and petroleum products are being Buenos Aires is planned. Another gasline 
built throughout Argentina. A 412-mile from Neuquén will tie in to the Pico Trun- 
products line was completed from Lujan cado-Buenos Aires gasline at Bohia Blanca. 

Table 5.—Argentina: Production of crude oil and natural gas by Province | 

oe Crude oil Natural gas 
Province (thousand barrels) (million cubic feet) 

1967 1968 1969 1967 1968 1969 $$ Ee eee 
Santa Cruz_..--.---------------. 84,148 35,884 33 ,910 105,078 117,663 NA 
Mendoza_-__-.-----------------.. 34,251 37,117 37,447 3, 563 3,643 NA 
Chubut___.--------------------. 19,499 21,847 23 , 762 15,440 15,543 NA | 
Rio Negro.___-.-.----------.--. 15,797 17,274 20,365 9, 798 11,209 NA 
Salta__...-------------- eee 4,149 4,216 3, 766 79,315 83 , 863 NA 
Neuquén_ _____.---------- ~~~. 4,357 7,189 7,947 12,854 15,526 NA 
Tierra del Fuego_-___--_--.-..___- 2,474 1,955 1,905 2,376 2,038 NA 
La Pampa__----..-----2-------. eee 6 279 ------- wen cene NA 
JuJuy_..--------------- eee ~-----e 652 ------- wo----e NA 

~ Total. __------------_.---_ 1 114,678 125,488 180,033 1228,419 249 , 486 243,741 
LW 

NA Not available. 
1 Data may not add to totals shown because of independent rounding. 

Source: American Association of Petroleum Geologists Bulletin. V. 54, No. 8., 1970. 

On November 28, the Government ap- Metric tons : 
proved application by The Dow Chemical Vinyl chloride monomer ______—_ 50,000 
Co. for a $99 million petrochemical com- Chlorine ____._-___________ 90,000 : 
plex to be built at Bahia Blanca. This is Chlorinated solvents _______ 20,000 
the largest petrochemical complex ever Caustic soda ____._..______ _ 100,000 
planned in Argentina and the first project 
approved under the new petrochemical There is a great amount of construction 
promotion law (law 4271). The proposed in the petrochemical indus try, but appar- 
products with the installed annual capacity ently the only capacity actually to come on : 

| follow: stream during 1969 was at Cohoclor Indus- 
. tries Quimicas S.A.S.C, where new produc- 

Meiric tons . . 
tion was installed for 2,500 tons annually Ethylene ____.____________ 120,000 . . 
of methyl isobutyl ketone and methyl iso- Ethylene and propylene . . 

oxides 25 000 butyl carbinol, 2,500 annual tons of acetic 
Ethylene and propylene anhydride, and 2,400 tons of isopropyl ace- 

glycols _._..._ == SCt*«éS8',000 tate, along with secondary butyl] and 
High-density polyethylene __ 20,000 methyl isobutyl carbinol.





The Min t trali e Mineral Industry of Australia 

By Lester G. Morrell! | | 

Following the trend of more than a dec-  _mestic smelting and refining of the more 
ade, new production records were set in important metallic raw materials (copper, 
1969 for the Australian minerals industry lead, zinc, tin, iron, and aluminum) 
as a whole and for many individual com- amounted to $380 million in 1968. 
modities. According to preliminary esti- New South Wales retained its role as 
mates, the total value of minerals pro- Australia’s leading mineral State, account- 
duced during the year approximated $1.23 ing for 34.9 percent of the national mine : 
billion,2 an increase of nearly 29 percent output in 1968. The recent substantial in- 
over the previous high of $958 million re- creases in value of iron ore, petroleum, 
corded in 1968. Including the value added nickel ores, and bauxite in Western Aus- 
by smelting and other primary forms of tralia raised that State to second place 
treatment, the value of Australia’s metal with 22.9 percent in 1968. Queensland con- | 
and mineral product is estimated at over tributed 21.7 percent; Victoria, Tasmania, 
$1.6 billion in 1969, compared with $1.3 and South Australia contributed 6.7, 5.4, | 
billion in 1968. In relation to the national and 5.0 percent, respectively. 

economy, value of minerals produced and Since 1959, the value of Australian min- 

initially processed in Australia during 1969 eral product exports has increased more 
represented 5.2 percent of the $32 billion than fivefold. Estimates of Ynineral com- 

adjusted gross national product (GNP). modity trade in 1969 indicate exports 
And the mineral output index (based on about 37 percent higher than the 1968 
1959=100) approximated 280 in 1969, level. Major increases are attributed to 
compared with 179 and 219 in 1967 and iron ore and pellets, iron and steel prod- 
1968, respectively. | ucts, coal, lead, zinc, copper, bauxite, alu- 

Of the more than 60 commodities that mina and aluminum metal, and beach 
comprise Australia’s mineral resource di- sand concentrate products. Approximately 
versity, 25 recorded substantial increases in half of Australia’s mineral exports went to 
production during the past year. Among Japan. Australian mines are now Japan’s 
these were bauxite and alumina, bitumi- principal foreign supplier of iron ore and 
nous coal, iron ore, copper, lead, man- on the basis of existing contracts, it is 
ganese ore, nickel in concentrates, petro- likely that Australia will soon become Ja- 
leum, silver, tin, ilmenite and rutile, zinc, pan’s principal supplier of alumina, coal, 

and zirconium concentrate. lead, and zinc. 
In 1968, the most recent year for which The dynamic pace of mineral search 

detail value- estimates are available, 10 and development activities has continued 
commodities accounted for over 82 percent through 1969. Among the more important 
of the total value of minerals produced. new discoveries were the Snapper gasfield 

The leaders in order of value, in millions in Bass Strait off Victoria, and_ several 
of dollars, were bituminous and subbitumi- promising nickel finds in Western Aus- 
nous coal, $211.3; iron ore concentrates tralia. New capital expenditures by mining 
and pellets, $147.9; copper ores and con- = ———— 
centrates, $103.4; lead ores and concen- 1 Mining engineer, Bureau of Mines, Washing- 

. . ton, D.C. 
trates, $100.5; bauxite, $67.0;3 crude petro- 2Unless otherwise indicated, values have been 
leum, $43.9; zinc ores and concentrates, converted from Australian dollars (A$) to U.S. 

$33.7; titanium (rutile and ilmenite) con- seus Of bacite, and alu tna Sroduction are 
centrates, $29.0; gold bullion, $27.3; and not given in, Australian statistics. A nominal 1 value, 

brown coal, $24.1. The value added by do- een applied , 

91
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and metallurgical “industry” in 1968 to- percent of the total exploration expenditure 
taled $590 million, compared with $517 was in Western Australia and Queensland. 

million: in 1967. Private and’ Government Petroleum exploration activities, on shore 
expenditure on minerals exploration and offshore, in 1968 involved private enter- 
(other than that for petroleum) was $65.3 prise expenditure of $138 million ($99 mil- 
million in 1968, compared with $44.1 mil- lion in 1967). Approximately half of this 
lion the previous year. The Government’s was in Bass Strait, off the south coast of 
share in each year was slightly in excess of Victoria, and one-fourth was in the coastal 
10 percent. Respectively, 44 percent and 25 _ regions of Western Australia. 

, | — PRODUCTION 

Impressive increases were recorded in tities of nonmetallic products, on the 
most of the metallic and mineral fuels whole, continued at about the same level. 
produced in Australia during 1969. Quan- : | 

| Table 1.—Australia: | Production of mineral. commodities | 

| ; | _ (Metric tons unless otherwise specified) | 

- Commodity 1967. - 1968 1969 P 

| . "METALS | : oe 
Aluminum: SS 

Bauxite___.....-_.-2--_.-.------ ~~~ --- 1 4,248, 506 4,960 ,986 7,917,000 
: Alumina___._.-.-------------~----- +--+ e+e 854,420 1,809,461 1,931,022 

.. Refined metal_........---_---------------------------- 92,792 97 ,348 126 , 420 
Antimony (in antimony and lead concentrates)_......------.-- 945 844 846 . 
Beryl. ....------------------ eee eee 56 15 2 
Bismuth (in ore)___-.....-----------------------kilograms_. 11,583 176,182 214,386 
Cadmium, refined metal._.......-.-.----------------------- 524 | 472 571 
Chromite______...._-------------------------------------- 140 wou nenee- ~-_------ 
Cobalt (in zine and nickel concentrate)_..._._....-------------- 148 - 215 e 300 
Columbium and tantalum concentrates___.__..-..------------ r 36 108 13 
Copper: | : : 

Ore and concentrate (content). ...-..-.--.-------------- r 93,173 109 , 216 130 , 040 
Blister (primary) -..-----------------------------------| 71,963 93 ,938 115 , 582 
Refined (primary)____--------------------------------- 67,154 85,622 100 , 967 

Gold....-=-_.-------------_-------------_-----troy ounces... _ * 805,336 787 ,042 716,089 
Iron and steel: 

Iron ore._._._--_.---------------------~-thousand tons. r17,158 26,345 39,096 | 
Pig iron__...-.-----.------------+--------------d0___- 5,057 5,572 6,107 
Ferroalloys: } 

Ferrochromium, high carbon__.__---.--------------- 2,217 2,512 NA 
Ferromanganese and silicomanganese_ ___------------ 76,313 52,009 NA 
Ferrosilicon___.___..---..------------------------- 8,948 10,213 NA 

Steel ingots and castings. ...._.._..-.------thousand tons__ r 6,266 6,502 7,017 
Le Steel semimanufactures !1_________....--_---------do___- 15,556 6,349 NA 

ad: 
Ore and concentrate (content)_________----------------- 381,810 388 ,921 ‘445 ,329 
Refined (primary) -___....-------.---------------------- 193 ,926 178 ,045 189 , 536 
Bullion, for export____.__...-.-----.-------------------- 102,791 117 ,997 154,358 

Manganese ore, metallurgical grade_____-__------------------ 1 568,954 745 , 867 921,869 
Nickel, in ore and concentrate_____..-_.---___-------------- 2,094 4,646 10,797 
Selenium (in refinery slimes) e.___..--------------kilograms_- 2,000 2,500 3,000 

ilver: 
Ore and concentrate (content)...___-thousand troy ounces- - r 19,842 21,419 24,667 

- Refined. ______...-_.__-------------------------do___. r9,917 9,613 9,749 
in: : 

Ore and concentrate (content)_.._-.....-._.--long tons_- 5,600 6,650 8,013 
Smelter_____._____-_._-_----.----------------..do____ 3,594 3,692 4,156 

Titanium concentrates: 
Ilmenite (includes leucoxene)..._--.--.----------------- 1 553,658 564,887 e 712,200 
Rutile_......._--__-__--_____-_------------------------ =" 269, T75 293 ,573 359 ,318 

Tungsten ores and concentrate (W content)__-.___--.--------- 963 1,156. 1,250 
Uranium oxide (U30s8) e.__--._-__-_-------------------------- 300 300 300 

ine: 
Ore and concentrate (content)_____..-___.--------------- 1 406,955 422 ,389 504,625 
Smelter____.____.----------.-------~------------------ 197 ,593 208 , 282 246 ,324 

Zirconium concentrate__.______..-.--------.--------------- | 1' 288,235 319 ,938 372 , 873 

See footnotes at end of table.
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Table 1.—Australia: Production of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Ser, 

Commodity |. 1967 1968 1969 > 

NONMETALS 
Asbestos___._.-------------------------- eee 666 812 718 
Barite.._..__...-- ~~ eee 15,917 39 , 826 33 ,504 
Goment.-----------------+--------~--------thousand tons __ r 3,829 8,928 4,310 

ays: : 
Bentonite and bentonite clay____-____.__..______________ 863 308 « 320. 
Brick clay and shale_____.._._.___.__.__.thousand tons_. 15,787 6,491 e 6,000 
Cement clay and shale____..._.....-___-_-______._do____ 162 258 NA 

. Damourite clay__.------.----------------------_ ee 498 493 e 500 
Fire clay_...---.--.--.._.._._-.______-_.thousand tons__ r 243 300 e 300 
Kaolin and ball clay____..._.._...--._..-.__.___..do___. x 67 60 e 60 

_ Other_--.-----.------- 2-2 dol-. 539 793 NA 
Diatomite_._.-....2--.------_____- eee 711,281 6,833 _ 3,404 
Feldspar.____--..------------------------- 2-8 4,521 4,916 4,760 
Fertilizer materials, phosphate rock____._____....___.________ 11,959 5,836 NA 
Fuller’s earth. __......---2-2- 2 --_-----_-ee 76 16 e 75 

a Gem stones ¢__-_...__.-__..._..___.___.__value, thousands. _ tr $5,158 $7,365 NA 
Gypsum._-_.--------------------------- eee -ee------- 5 928,755 859 , 421 868, 601 
Lime ?__.__-.------------- 2 - eee 190, 592 214,819 e 210,000 
Lithium minerals ?____- 222222 eee 678 750 721 

_ Magnesite... 2-2 eee 24,033 23 ,517 23, 544 
Monazite concertrate_____.___...-_...__-____._____ 2,313 2,075 3,989 
Pyrites, including cupreous pyrite. ____.._._._.___-_-_-______ 256,805 . 167,918 119, 629 
Salt___.------.- ee _-_____-thousand tons__ 714 952 «1,000 
Tale and soapstone___._.______---.-_-__.-__-_-________.... t 20,995 39 , 065 41,000 
Coal MINERAL FUELS AND RELATED MATERIALS 

oal: 
Bituminous 4... ___._.._-___...._____.__-_thousand tons__ 35,265 40 ,829 46,131 

C eocienite (brown coal)____...- ee _do____ 23, 759 23 ,340 23,226 
oke: 

oe, High-temperature___...____...___---.-__-_-_____.do____ 3,695 3,955 4,451 
Low-temperature 5___._. 222 -do____ 626 635 e 650 

Fuel briquets_._.....-...--...-------_-_-___-..____..do___. 1,875 1,578 1,487 
Natural gas___...............___...__ _-- million cubic feet__ 152 216 9,387 
Petroleum: oS 

Crude_____-.-.--.-.-...-.-.-thousand 42-gallon barrels_- 7,600 13 , 877. 15,805 

Refinery products: 
Gasoline_____-..----_--~- ee _-do____ 52,826 56,397 58,940 
Kerosine and jet fuels__........_._.......__._.___do____ 7,232 8,248 8 ATA 
Distillate fuel oil. _.........-..--.__.._......do____ 25,844. 28 , 850 31, 831 
Residual fuel oi}__...-..-_2----_--__.._-____._.do___. 40,737 44,728 38 ,913 

' Lubricants. _._ 2.2222 do___. 2,291 2,402 2,258 
Other products____........---..-_.-_____....do__.. 8,591 6,676 10,131 | 
Refinery fuel and loss_____..._____._.._...._.do___. 13,415 16,288 15,340 

Total__........-.--__---_--_-__----.-_---do___- 150,936 168 , 589 165 ,937 

e Estimate. P Preliminary. t Revised. NA Not available. 
1 Ferroalloys and steel semimanufactures are reported for fiscal years ending November 30. 
2 Year ended June 380 of year stated. 
3 Petalite, amblygonite, and spodumene. 
4 Includes semianthracite and subbituminous. 
5 Includes coke breeze. 

TRADE 

The following trade data, provided by nual reporting period, hence are not com- 
Commonwealth Bureau of Census and Sta- parable with calendar year data presented 

tistics, cover the official July 1-June 30 an- elsewhere in this review.
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- Table 2.—Australia: Exports of mineral commodities 1 

(Metric tons unless otherwise specified) 

Commodity 1966-67 1967-68 Principal destinations, 1967-68 

METALS 

Aluminum: . 
_ Alumina 2______.._value, thousands. _ NA $67,704 NA. 

. Serap___.--.----------__.--------- 1,388 1,205 Japan 956; Netherlands 148. 
Unwrought_....----.----.--------- 19,116 7,047 Hong Kong 2,123; Philippines 1,970; 

. New Zealand 825. 
Semimanufactures_.__....-...-.-... 11,325 5,899 Canada 3,365; United States 769.. 

Beryllium ore and concentrate. __-_...--- 604 66 United States 39. 
Cadmium, refined metal 3._..___..____--- 682 16 United States 6; India 2; United Kingdom 

Copper: 
Ore and concentrate, gross weight.._. 38,924 48,014 All to Japan. 

. Blister, cement, ete_...-..-2--.----- 7,858 6,638 Do. 
Serap..---.------.--.-1----------- T7 513 All to Netherlands. 
Ingots, blocks, billets._......--.---- 3,666. 12,685 United States 5,083; Japan 3,533; Uni- ; 

ted Kingdom 3, 022. . 
Semimanufactures_----------------- 6,162 6,124 New Zealand 4,300; Philippines 631. 

G ia” tubes, and wire_____________-_ 1,893 — 870 New Zealand 562; Singapore 79. 
old: 

Ore and concentrate, content 2 . 
troy ounces__ ' 132,932 116,575 Mainly to Japan. 

Crude bullion, content___.....do__.. 61,280 15,831 Mainly to United Kingdom. 
Mint bullion.__._..._.....-..--do___. 348,653 60,889 Mainly to Hong Kong. _. 
Sheet, strip, dust_............do_... 166,481 424,641 Hong Kong 419,419. 

Iron and steel: . 7 
Iron ore and concentrate 

thousand tons. - 5, 556 12,524 Japan 10,915. 
Serap.....-.----------------------- 409,597 429,940 Japan 397,260. 

. Pig iron_...-2.---...-------------. 181,834 185,865 Japan 149,433. 
Steel ingots, blooms, slabs, ete___-._.. 371,294 348 , 986 Philippines $3: 824; Spain 55,549; Hong 

. ong 51,303. 
‘Steel semimanufactures__...._....... 810,868 594,295 New Zealand 206,688; United States 

Lead 63,412; United Kingdom 61,962. 
ad: : 

Ore and concentrate, gross weight._._. 110,743 115,820 Japan 30,923; United States 28,447; 
United Kingdom 25,614. 

Refined, unwrought........-.-...--. 154,586 153,465 United Kingdom 63,920; United States 
49 ,069; India 19,780. 

Bullion, lead and silver-lead__._..... 82,214 108,473 United Kingdom 91,245. 
Semimanufactures_......-.--------- 3,462 8,994 New Zealand 2,145; Philippines 918. 

Manganese ore_..._--..---------------- 275,881 400,044 Japan 309,125. 
Platinum metals 4_____.__._troy ounces.. 55,181 3,671 Hong Kong 2,555; New Zealand 634; 

oo. United Kingdom 447. 
Silver: 

In lead bullion and concentrates, con-— 
tent 2.__.___thousand troy ounces... 10,106 11,272 Mainly in lead bullion to United King- 

om. 
Mint bullion________-.-------do_-__- 2,182 10,820 United Kingdom 6,803; Japan 3, 480. 
Sheet, strip, dust....._.._.----do__-- 543 1,036 Japan 880. 

Tantalite-columbite concentrate__....-.-- 28 55 United Kingdom 33. 
in: 

Ore and concentrate, gross weight 
long tons-__ 2,560 3,886 Malaysia 1,564; Japan 976; United 

States 463; Spain 425. 
Unwrought____..------.-----do_--- 16 193 New Zealand 72; Italy 50; Papua and 

New Guinea 22. 
Titanium concentrates: 

Iimenite, minimum 45 percent TiO2.. 388,472 413,482 United Kingdom 195,240; France 
100,185; Japan 57,721. 

Rutile, minimum 90 percent TiOe____ 248,469 267,131 United States 137,517; Japan 30,088. 
Tungsten concentrates: 

Scheelite.___.._._.---------------- 1,175 1,268 West Germany 529; Netherlands 315; 
United Kingdom 256. 

Wolframite__._____.__-.-.--------- 480 368 Japan 90; United States 75; United King- 
dom 57; West Germany 56; Republic 

Zi of South Africa 55. 
ine: 

Ore and concentrate, gross weight___. 254,519 316,486 United Kingdom 177,335; Japan 95,811. 
Ingots, blocks, slabs, etc_.__.-------. 115,868 90,566 India 22,676; United States 12,000; 

Thailand 10,146. 
Semimanufactures___......--------- 439 828 New Zealand 397; Iran 305. 
Other forms. ____..--_-.----------- 2,109 8,317 Japan 1,834; Malaysia 588. 

Zircon concentrate, minimum 30 percent 
ZrSi04__._.------------------------- 237,142 254,933 Japan 57,469; United States 52,846; 

United Kingdom 36,837. 

See footnotes at end of table. _
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Table 2.—Australia: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 

Commodity 1966-67 1967-68 Principal destinations, 1967—68 
I 

NONMETALS , 
Abrasives: . 

Industrial diamonds 4___.____carats.. 40,194 40,512 United Kingdom 17,924; Philippines 
9,590. . 

Other natural abrasives 
value, thousands __ $76 $81 Japan $27; Philippines $25. 

Asbestos, crude and fiber 5____=_-_-.______-_ 3,736 722 Malaysia 598; Papua and New Guinea 

Cement, construction types.__..._....-._.. . 2,124 16,745 Ceylon 11,801; Fiji 3,111. : 
Clays, fire, sillimanite, and others_______- 3,323 4,177 Japan 2,353; United Kingdom 921; Pa- 

pua and New Guinea 639. . 
Gem stones: 

Diamonds 4___..22.-..__._.._carats__ 1,615 1,623 Belgium-Luxembourg 707; United King- 
dom 367; Israel 206; United States £77. 

Opal___..--..--.-value, thousands._ $8,122 $7,503 Japan $2,697; Hong Kong $2,576; Uni- 
; . ted States $1,005. 

Other, cameo, intaglio._._....do._.._ $1,864 $2,407 United States $1,242; Japan $416; Uni- 
ted Kingdom $302. 

Gypsum..___----2.--- eee. «©=6242,,706 214,574 New Zealand 81,812; Taiwan 54,629; 
. Philippines 35,855. 

Magnesite___.--..____----------------- 1,879 1,781 United States 737; New Zealand 408. 
Monazite concentrate 2_.__________._-._-_ 1,858 2,616 Mainly to United States. 
Salt... e____. = 94,882 168,825 Japan 153,596. 
Tale and steatite.__._.__._..____________ 5,418 17,558 Netherlands 12,029; Belgium-Luxem- 

me bourg 3,073. 
MINERAL FUELS AND RELATED MATERIALS . 
Coal__.._-_--......_.._._thousand tons__ 8,946 10,3863 Japan 10 las New Caledonia 186; Tai- 

| wan . 
Coke and semicoke___..__...--------_-. 81,349 289,714 Japan 165,988; New Caledonia 109,045; 

New Hebrides 12,705. 
Petroleum refinery products: 

Gasoline, total 
thousand 42-gallon. barrels__ 1,150 2,004° New Zealand 1,460; Singapore 365. 

Kerosine and jet fuel____.....do___-_ 456 974 New Zealand 571; Fiji 188. 
Distillate fuel oil. ..._._.....-do___- 2,957 1,615 New Zealand 620; Republic of South Af- 

rica . 
Residual fuel oil_......._._....do____ 3,275 3,213 New Caledonia 1,254; Singapore 869; 

. Japan 685. 
Lubricants. ..__.....__.-....do___- 648 676 New Zealand 175; Singapore 143; Philip- 

pines . 
Other products_______._..._..do____ 327 226 New Zealand 135; Fiji 52. . 

r Revised, NA Not available. 
1 Periods shown are fiscal years July 1 to June 30. 
2 Quantities given are for 1967 and 1968 calendar years, respectively. 
3 Data not available on quantities of cadmium exported in lead and zine concentrates. 
4 Includes reexports. 
5 Mostly crocidolite. 

Table 3.—Australia: Imports of mineral commodities 1 
(Metric tons unless otherwise specified) 

Commodity 1966-67 1967-68 Principal sources, 1967-68 

METALS 

Aluminum: : 
Serap_..._.-----------------.-+--- 1,228 1,202 New Zealand 493; Canada 268; United 

States 192. 
Pigs, ingots, blocks, ete__.___.--_-_- 452 1,362 United States 877; United Kingdom 408. 
Semimanufactures.........-...----- 3,053 2,034 United Kingdom 724; United States 557; 

West Germany 498. 
Pipes, tubes, powder, wire_..___.__-_- 904 706 United States 396; United Kingdom 89; 

Sweden 87. 
Antimony metal_____...-__-----__...--- 20 2 NA. 
Arsenic trioxide_____..-.__...--_____--- 1,523 1,898 Sweden 1,158; France 5938. 
Bismuth metal_____..__.___------------ qT 12 Japan 4; United Kingdom 4. . 
Chrome ore and concentrate__.._._.__._.__.. 238,392 15,257 Iran 8,535; India 6,225. 
Cobalt and cobalt base alloys_________--- 78 72 Zambia 41; Belgium-Luxembourg 8; Con- 

go (Brazzaville) 8. 
Copper: 

Ore and concentrate_____......----- 2,205 40 NA. 
Serap_-...--- ~~ ee 597 1,023 New Zealand 888. 
Ingots, blocks, billets___......__.--- 3,127 325 Mainly from Chile. 
Semimanufactures____._...---.----- 679 371 United Kingdom 324. 
ie tubes, powder, wire_._....----- 2,050 1,321 Japan 713; United Kingdom 440. 

Gold: 
Crude bullion, gold content 

troy ounces... 147,902 140,560 Pi. 10 437; Papua and New Guinea 

Refined bullion___.__......-.-do__-_- 3,890 5,168 Papua and New Guinea 4,201; West 
Germany 584. 

See footnotes at end of table.
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Table 3.—Australia: Imports of mineral commodities 1—Continued 

. (Metric tons unless otherwise specified) 
SONNE 

Commodity 1966-67 1967-68 Principal sources, 1967-68 

“een penser I EL CL LS Ut 

. METALS——-Continued 
Iron and steel: 

Ore and concentrate, includes pyrite . 
materials__._.___.__------_---_---.. 207,331 170,980 Mainly from New Caledonia. 

Scrap_______.--.------.----------- 17 114 NA. 
Ferroalloys: 

Ferrochromium. - -------------- 2,799 4,865 Republic of South Africa 3,489; Japan . 

Ferromanganese.---..---------- 5, 689 10,627 Republic of South Africa 5,426; Italy 

Ferromolybdenum. --_---------- 196 185 United Kingdom 125; Sweden 21. 
. Ferrosilicon__._.---.----------- 9,773 6,933 Republic of South Africa 4,238; Norway 

Ferronickel__._...---.--------- 1,248 3,583 Greece 2,414; New Caledonia 1,092. 
Other_.______-------------.--- 1,091 2,175 Sweden 777; United Kingdom 590; Re- 

public of South Africa 550. 
Ingots, blooms, ete. __--.----------- 6,905 14,688 Japan 14,385. 
Semimanufactures___.___......_-_-. 190,003 241,963 Japan 137,704; United Kingdom 48 ,985. 
Pipes, tubes, castings and forgings_..__ 57,974 99,309 Japan 46,295; United Kingdom 21,351; 

West Germany 13,6438. 
Lead and lead alloys__._._...------------ 44 513 New Zealand 480. . 
Magnesium and magnesium base alloys_ -_ - 1,044 613 N orway 340; United States 107; Canada 

Manganese ore: . 
attery grade__.___..-.------------ 1,091 1,592 Ghana 1,524. . 

Metallurgical grade_.......--------- 6,397 6,800 Mainland China 2,555; Republic of 
South Africa 2,096; Fiji 1,879. 

Mercury. ..------------76-pound flasks __ 1,868 1,491 Italy 740; Spain 421. 
ickel: 

Matte and other crude forms_-_-_-_-~-_- 138 273 Mainly from Canada. 
Pigs, ingots, granulated____.-..------ ~ 996 1,628 Canada 1,079; United Kingdom 241. 
Bars, rods, anodes, powder_-_-_-_------ 632 414 Canada 158 J United Kingdom 143; West 

(8 ermany 47. 
Platinum-group metals_-_--.-..troy ounces-- 9,374 14,564 United Kingdom 12,808; United States 

Silicon metal____._.___value, thousands. . $473 $486 Italy $95; Norway $76; Sweden $74; ~ 
Yugoslavia $68. 

Silver: 
Crude bullion, silver content 

troy ounces... 96,069 73,948 Fiji 49,655; Papua and New Guinea 
12 ,950; New Zealand 7, 646. 

. Refined bullion...._......----do__.. 10,951 3,930 NA. 
Tin and tin base alloys___....-long tons-_- 746 137 Mainly from Malaysia. 
Tungsten and tungsten base alloys_-_-.---- 13 12 Canada 4; United Kingdom 4. 
ine: 

Ore and concentrate. _......--.------ 6,310 ------e 
Zinc and zine base alloys. _.....--.-- 14 382 NA. 

NONMETALS 

Abrasives: 
Industrial diamond_____..---carats_. 490,794 541,389 Republic of South Africa 274,193; United 

States 182,748; United Kingdom 

Pumice and tripoli_......---.------- 1,066 951 United States 527; Italy 109. 
Garmet___...__-------------------- 117 88 Mainly from United States. 

Asbestos: 
Chrysotile__..__....--------------- 38,845 41,843 Canada 41,048. - 
Amosite_____..___..--------------- 8,609 10,305 Republic of South Africa 9,824. 

, Other___________._--.------------- 2,546 3,107 Canada 2,776. 
Barite, ground and unground.__._------- 1,492 1,644 All from United States. 
Boron minerals, crude and concentrate - -- 2,043 1,985 Mainly from United States. 
Cement, construction types.........----- 50,401 52,777 Japan 29,601; United Kingdom 9,104; 

Denmark 5,541. 
Clays: 

China, kaolin, pottery_.............. 24,676 22,635 United - Kingdom 13,284; United States 

Fire and ball___..._._._.-__...---.--. 18,145 16,927 United Kingdom 11,338; Republic of 
South Africa 4,167. 

Bentonite.____........_.-.-------. 14,649 33,618 United States 33,110. 
Other__._-...._--..--.-_---------.-. 12,141 14,372 ‘United States 10,878; Republic of South 

Africa 3,414. 
Cryolite, natural and synthetic____-.------ 173 289 All from Denmark. 
Diatomite and other earths__.___._-.---- 5,163 4,809 United States 4,226. 
Fertilizer materials: 

Nitrogenous: 
Sodium nitrate, natural__._.--.- 4,687 5,654 Chile 5,147. 
Manufactured nitrogenous fertili- 

zers_...-...--.----.---------. 103,025 150,917 Japan 106,039. 

See footnotes at end of table.
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‘Table 3.—Australia: Imports of mineral commodities 1—Continued 

(Metric tons unless otherwise specified) : 

meee" 

Commodity 1966-67 1967-68 Principal sources, 1967-68 
eS SSS SESS SSS fap hs eer PSS 

NONMETALS—Continued 

Fertilizer materials—Continued 

Phosphatic: 
Phosphate rock. _thousand tons__ 3,324 3,349 Nauru 1,424; Christmas Island 831; Uni- 

ted States 532. 
Other manufactured phosphatic 
materials_....-__..._- 2222. 270 31 NA. 

Potassie: 
Potassic salts, natural___________ 8 wou e eee 
Manufactured potassic materials. 121,842 132,213 United States 119,559. 

. Other and mixed fertilizers__.._.__.. 42,202 42,944 West Germany 12,341; Netherlands 
10,317; Italy 7,996. 

Fluorspar_.----------.-----..----..--.. 18,272 21,131 Mainland China 12,200; United King- 
dom é ,150; Republic of South Africa 

Gem stones: 
Gem diamond._______...____carats.. 27,384 27,016 Belgium-Luxembourg 9,111; Republic of 

South Africa 6,625; Israel 6,224. 
. - Pearls and other precious and semi- 

. precious__..._.___value, thousands... $1,605 $1,589 Japan $487; India $175. 7 
Gypsum, crude and calcined______._____- 775 685 United Kingdom 381; United States 162. 

taphite: os ‘ 
Colloidal. _........--..---2--__ eee 39 24 United Kingdom 14. . 
Crystalline, flake. _..........-_____- 294 432 Malagasy Republic 209. 
Amorphous. -______....-222-2__ ee 1,177 863 South Korea 375; Ceylon 272. 

Iron oxide pigments____---_------------ 7,076 8,282 West Germany 3,117. : 
Kyanite_._..._-...--.-- 22 ee 1,694 1,163 India 736; United States 346. 
Limestone____...........__.___.--..... 276,270 312,516 Mainly from Japan. 
Lithopone. ........._..------- eee ee 992 1,098 West Germany 611; United Kingdom . 

Magnesite, crude, calcined and fused__.__. 18,127 26,723 Japan 23,321; United States 2,807. 
ica: 

Block or sheet_____-._..-__----__-_- 19 18 Mainly from India. , 
. Splittings.........-222- 22 78 90 All from India. 

Ground and serap._--.---..-------- 737 965 Republic of South Africa 570; India 189. 
Phosphorus. ___......--------L-- eee 380 620 West Germany 549. 
Quartz and quartzite___..________-_____-_ 480 438 Sweden 248. 
Salt_....-.------- 22 - ee -_--. =— «18,286 8,934 United Kingdom 8,005. 
Sillimanite__.........--222-2-- 2 447 748 Republic of South Africa 740. 
Stone, construction. ___value, thousands_- $457 $456 Italy $295. . 
Sulfur, elemental__-....-....-.---.----- 507,038 - 586,749 Canada 301,723; United States 141,235; 

. Mexico 135,531. 
Talc, steatite and chalk___.-.._......... 11,699 9,720 France 6,031; United Kingdom 1,599; 

mainland China 1,218. 
Vermiculite__......---2 ee 2,251 8,336 Mainly from Republic of South Africa. 
MINERAL FUELS AND RELATED MATERIALS . 
Asphalt, bitumen and pitch: 

Natural minerals__............_..-- 654 1,085 Trinidad and Tobago 651; United States 

Petroleum bitumen______.....-..--- 233 208 United Kingdom 179. 
Coal tar and coal tar piteh____.._._._ 10,912 5,788 United States 5,682. 

Carbon and carbon black._..__.....-._-- 2,906 3,373 United States 2,936; United Kingdom 

Coal, all types, including briquets_-__-_-_--_- 8,441 8,663 Republic of, South Africa 7,298; United 
s 1,327. 

Coke and semicoke___...._.....-....-... 58,385 40,537 Mainly from United States. 
Peat......-.-.------------------------ 2,797 3,282 West Germany 2,019; Ireland 668; 

Poland 456. 
Petroleum: . 

Crude.__.thousand 42-gallon barrels_. 141,598 144,010 Indonesia 34,456; Kuwait 33,706; Saudi 
Arabia 31,750. 

Refinery products: . 
Liquefied petroleum gas ; 

42-gallon barrels _ 1,461 3,277 United States 2,178. 
Gasoline 

thousand 42-gallon barrels __ 3,796 3,239 Sonthern gremen 1,468; Singapore 557; 
ran . 

Kerosine and jet fuel___._do___- 1,067 824 Singapore 326; Southern Yemen 307. 
Distillate fuel oil. ........do____ 1,081 760 Singapore 523; Saudi Arabia 174. 
Residual fuel oil..._......do___- 462 604 Singapore 600. 
Lubricants_._..........-do___- 368 404 United States 222; United Kingdom 68. 
Petroleum turpentine. __._do____ 38 89 Iran 24; United States 11. 
Other products_.._.......do__.- 870 1,416 Bahrain 1,231. 

NA Not available. 
1 Periods shown are fiscal year, July 1 to June 30.
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| COMMODITY REVIEW 
METALS | Ltd.) near Jarrahdale, in the Darling 

ee: | .., Ranges, Western Australia, supplied about 
Aluminum.—All sectors of Australia * 3 million tons of bauxite to the company’s 

aluminum industry set new output records alumina refinery at Kwinana in 1969. The 
in 1969. Mines near Weip a im northern mining rate will be accelerated to meet alu- 
Queensland and an the Darling Ranges of mina capacity at Kwinana that by late . Western Australia accounted for most of 1970 is expected to be about 125 million 

the 60-p ercent annual merease in bauxite tons annually. Under agreements recently 
production. Recently completed expansion arranged with the Government of Westerri of alumina plant capacities at both Glad- Australia, Western Aluminium NL. is 

stone, Queensland, and Kwinana, Western committed to. establish.a new alumina re- Australia, resulted in the bulk of the 47- finery of 420,000 tons annual capaci ty in 

percent-higher alumina output. With the the Pinjarra District of Western Australia 
start of operations at the Alcan Australia and to provide alumina: loading facilities 

| Ltd. smelter at Kurri Kurri, New South at Bunbury. Completion of these projects Wales, in July, and, added facilities in is scheduled for 1972. a 

Alcoa of Australia Pty. Lid., Point Henry Early in 1970, Amax Bauxite Corpora- 
smelter, the years output of ee tion Ltd., submitted proposals for develop- 
numa was 50 percent more than in | 8. ment of bauxite deposits and cofistruction 

Comalco Industry Pty. Ltd. shipments of of an alumina refinery in the Kimberly- 
bauxite from Weip a amounted to about Admiralty Gulf region of northern West- 
49 million tons in 1969, of which about ern Australia. As proposed, the venture 

. half went to Japan and the balance to alu- will require investment of $225 million, to | mina refineries at Gladstone, Queensland, be financed by an international (West 

and. Bell Bay, Tasmania. Comalco PYO- German, Dutch, Japanese, American, and 
grams already underway at Weipa include Australian) consortium of private compa- 
expansion of mining capacity to 10 million nies and banks. The alumina plant, which 
tons annually by 1972, and construction of will have an annual capacity of 1.2 million . a plant to produce 100,000 tons. of calcined tons can be completed by 1973. 

| bauxite (abrasive) per year beginning in 4 March 1969 Queensland Alumina Ltd. 
1970. In April 1969 the comp any prop osed announced that its annual production ca- 
formation of a consortium to finance a pacity would be increased from 900,000 to 
alumina refinery at Weipa. The plant 13 million tons. Following this expansion, 
would be designed for an initial annual equity holdings in the enterprise will be capacity of 600,000 tons, with provision for Kaiser Aluminum & Chemical Corp. 
eventually tripling this figure. And late in (United States)—43 percent, Alcan Alu- 
the year Comalco announced p lans to in-  minium Ltd. (Canada) —22 percent, Pechi- crease aluminum ingot Capacity at its Bell ney Group (France) —20 percent, and Con- 

Bay smelter from 75,000 to 96,000 tons per pine Riotinto of Australia Ltd. (CRA) —I5 year by early 1971. percent. 

A change in the corporate structure of The new Alcan Australia Ltd. smelter at the bauxite-alumina project on the Gove Kurri Kurri, New South Wales, began 
Peninsula, Northern Territory, was _Te- production of aluminum metal in July and ported early in 1969. Swiss Aluminium by yearend was producing at an annual 
Australia Pty. Ltd. acquired 70-percent in- rate of 30,000 tons. It is expected to be up 
terest and will manage the venture. Gove to full capacity, 50,000 tons, by mid-1970. 
Alumina Ltd. (comprising Colonial Sugar On the basis of announced expansion 
Refining Co. Ltd. and other Australian in- plans and new developments, the Bureau 

terests) holds the remaining 30 percent. of Mineral Resources 4 has forecast 1972 
Estimates of investment required for the annual production capacity of Australia’s 
project have been raised from $112 million aluminum industry at about 18 million 
to $335 million. Exports of bauxite and tons of bauxite, 3 million tons of alumina, operation of the alumina plant are sched- and 216,000 tons of aluminum. For the 
uled to begin in 1971. 

The mines of Western Aluminium N.L CG copyreau of atineral Resources, ngcology and 
(subsidiary of Alcoa of Australia Pty, Revew Canberra, 1969, p. 41.
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| 1972-73 fiscal year, exports of these prod- smelter in December 1969 after negotiating 
ucts are expected to return about $200 a-contract to ship concentrates containing | 
million. oe about 10,000 tons of copper annually to 

Copper. —Both mine output ane smelter Japan. stupments for the domestic market 

production o ister and refined copper will be reduced to about 5,000 tons per 

| were at record levels in 1969. According to year, in concentrates, to the Electrolytic | 
preliminary estimates, mines accounted for Refining and Smelting Co. of Australia 
an annual increase of 23 percent, and pro- Pty. Ltd. at Port Kembla, New South 
duction of primary blister copper, most of Wales. . 

watch has been reine’ reek was 19 per- Exploration and development of copper a 
cent more than in . ese increases prospects have continued at a relatively 
eee credited antec 0 expansion programs high lewel throughout Australia. Texas . 

ntly a ount isa ines Gulf Sulphur Co., of the United States, re- 

| Ltd. in Queensland, and greater production cently reported discovery of an ore body 
from Cobar Mines Pty. Ltd. in New South containing 15 million tons of 1 percent | 
Wales. oo copper ore at Mons Cupri in the Pilbara 

The principal copper producers and _ district of Western Australia. And in Octo- 
quantities of their output in recent years ber a group of Australian companies, 

are summarized in the accompanying table. headed by Broken Hill South Ltd., an- 

During the company year ending June nounced plans to establish an open-cut 

30, 1969, Mount Isa Mines Ltd., in north- mine at Kanmantoo, South Australia. The 
western Queensland, treated 3.08 million ore body, which has been. estimated to | 

. tons of copper ores containing 2.4 percent contain 15 million tons of 1 percent ore, 

copper. Production of blister copper dur- will be mined at an annual rate of 750,000 
ing the period totaled 74,029 metric tons. tons. — 

The year’s mine development and diamond Early in 1970 Bougainville Copper Pty. 

Oe ee nl one revealed 30 million 969 Ltd. (a subsidiary of CRA) announced an 
OF additional ore, resulting in a mid-l 6 upward revision of its estimate of ore re- 
estimate of copper ore reserves at 78 mil- oe . . 

- . serves on Bougainville Island, in the Terri- 
lion tons, averaging 3.1 percent copper. . ) ea: 

. tory of New Guinea, to 900 million tons 
Cobar Mines Pty. Ltd., largest producer — ‘nine 0.48 ) Shi t 

in New South Wales, reported treating. containing ¥. . percent Copper. ane 
625,000 tons of copper and copper-zinc ores of concentrates is expected to start in 1972. | 

during the year ending June 30, 1969. An annual production rate of 155,000 tons 

Copper concentrate production amounted Of contained copper is planned. Sales con- 

to 50,070 tons grading 23.2 percent copper. tracts have been signed or are pending 
The Mount Lyell Mining and Railway with Japanese, West German, and Spanish 

Co. Ltd., in western Tasmania, closed its interests. 

| Table 4.—Australia: Major copper industry facilities . 

| Production 
Facilit (metric tons of copper }) 
acility ee 

| | | 1966 1967  . 1968 

Mines: 

Mount Morgan Ltd 22222 Tacaaizmzeiiiaaz: Perese « “etera «81070 ount Morgan Ltd______-__-_-_---------------- +--+ ee ) ’ , 
Broken Hill field___-.------------------------------------------ 3,084 3,583 3,346 

7 Cobar Mines Pty. Ltd______-_____--___----.-----.--------.----. 6,048 7,781 8,953 
Mount Lyell Mining and Railway Co. Ltd__-._-___________....-... 15,656 16,133 16,371 
Electrolytic Zine Co. of Australasia Ltd__._..--.------------------ 1,622 1,615 1,743 
Ravensthorpe Copper Mines, N.L-_------------------------------- 591 721 749 
Tennant Creek field. .....-___.-_----------_-------- eee e-_- = 6, 928 8,031 7,749 

P Rum Jungle field__..------------4------------------------------ 2,906 716 189 
melters: 

Mount tsa Mines Ltd. -------------00 0022 rc re renen errr rrno 64,719 44,208 62,983 
ount Morgan Ltd__._.__--.----------------------------------- , , , 

Electrolytic Refining and Smelting Co. of Australia Pty. Ltd.2...._.--_ 6,070 5,497 10,213 
Refi Mount Lyell Mining and Railway Co. Ltd_...___.___-------------- 14,169 15,301 13,481 

neries: 

Mount Isa Mines Ltd________----------------.-_-_.---_.------- 69,285 45,979 64,519 
Electrolytic Refining and Smelting Co. of Australia Pty. Ltd__.....-._ 22,118 21,174 21,102 

1 Metal content of ore for mines; primary blister copper for smelters; and primary electrolytic for refineries. 
2 Treats concentrates from Cobar Mines Pty. Ltd.
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_ Gold.—The downtrend in total gold pro- and Port Kembla operate refineries for 
duction continued throughout 1969 with gold recovered in their base metal plants. 
output data 9 percent below that of 1968, Total production of refined gold in 1969. 
and the lowest since 1945 when gold min- was 720,888 ounces, of which 586,396 came 
ing. generally was restricted by wartime from domestic mines, 16,804 from domestic , 

_ controls. The past year’s production of scrap, 116,957 ounces from overseas mines, 
453,854 ounces from Western Australia was and 731 ounces from imported scrap. The 

62,350 ounces less than in 1968. Queens- great bulk of foreign gold came from un- 
land’s total was down 11,443 ounces to  derground mines in Fiji and from placer 

| 71,411. Despite the production of around operations in New Guinea. 

100,000 ounces from the Orlando Mines According to trade records, Australia’s 
N.L., Juno mine (whose average recovery gold exports in 1969 totaled 691,093 
of 3.81 ounces per ton in 1968 marks it as ounces, which included 94,004 ounces in 

one of the world’s richest mines) produc- ores, concentrates, blister copper, etec., 

tion from Northern Territory dropped mostly to Japan and the United States; 7 
about 2,000 ounces in 1969 to 129,496 and 597,089 ounces in refined forms, of. 

ounces. | which about 593,000 ounces went to the 
Commonwealth Government payments premium markets of Hong Kong and Sin- 

under the Gold Mining Assistance Act to- gapore. : | 
taled ‘$1.21 million in 1969, compared with Iron and Steel.—The rapid rise to inter- , 

$3.16 million in 1968. To those producers national prominence as a: supplier of iron 

that have taken advantage of sales on ore and expansion of the relatively small 
premium markets through the Australian domestic iron and steelmaking facilities  —_ 

| Gold Producers’ Association, the price in continued through 1969. At the 1969 rate 
: 1969 averaged A$36.81 (A$35.62 in 1968). of nearly 40 million tons, production of 

. In 1968, the most recent year for which iron ore, including concentrates and pel- 

details are available, gold mines accounted lets, was about 48 percent greater than in 
for 79 percent of Australia’s total gold 1968. And according to early estimates 
production. Approximately 4 percent was Australia ranks fifth, after the U.S.S.R., the 

recovered in bismuth concentrates at the United States, West Germany, and Canada, 
Juno mine, and 17 percent was recovered among the world’s leading iron ore produc- 
as a byproduct of base metal mining opera- ers. : a, 

| tions. The principal gold producers and The domestic iron and steel industry, 
quantities recovered during 1968 were as dominated by Broken Hill Pty. Co. Ltd. 
follows: (BHP) and its affiliates, recorded annual 

| gains of 10 and 9 percent, respectively, for 

oo Gold pig iron and ingot steel output. Quantity 
Company proaneed details of these products, as well as iron 

ounces) ore, are given in table 1. 

Central Norseman Gold Corp. N.L.___-. . 84,016 Iron Qre.—Mines in Western Australia, 
Gold Mines of Kalgoorlie (Aust.) Ltd._. 153,378 including those that provided the bulk of 

| fill 50 Gold Mine NL... -----...0... 82/456 ° XPort shipments, accounted for about 75 
| Lakeview and Star Ltd____...-------- 180,410 percent of the iron ore produced in 1969. 

Orlando Mines Noe bo 2222222222 142890 ©“ South Australia, which was the principal 
Tincludes Juno mine 00 4l8ounes supplier to the domestic iron and steel in- 

, ° dustry, contributed 21 percent. Tasmania 

Australia’s precious metal refineries in- and the Northern Territory, both of which — 
clude the Royal Mint, at Perth, which contributed largely to exports, added 5 ~ 
handles all Western Australia and some and 2 percent, respectively. 
overseas gold; Englehard Industries Pty. Principal producers and quantities of 
Ltd. in Melbourne, and Matthey Garrett products shipped during the year were as 
Ltd., in Sydney. The smelters at Port Pirie follows, in thousands of metric tons: 

Goldsworthy Mining Ltd., Western Australia (lump)_.._..___.-------------------------------- 5,100 
Hamersley Iron Pty. Ltd., Western Australia (lump, pellets)____------------------------------- 18,298 
Western Mining Corp. Ltd., (WMC), Western Australia (lump)-_----.-------------------------- 556 
Broken Hill Pty. Co. Ltd., Western Australia (ump)_________-------------------------------- 3,688 
Broken Hill Pty. Co. Ltd., South Australia (lump, pellets)...._-------------------------------- 6,818 
Savage River Mines, Tasmania (pellets)________-_--------_---------------------------------- 1,907 
Frances Creek Iron Mining Corp. Ltd., Northern Territory (lump) -_---------------------------- 780
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Exports of iron ore from Australia in of this went to petroleum activities, devel- 

1969 totaled 26.9 million tons (including opment of raw material sources, and im- 
5.1 million tons of pellets), compared with proving fabricating facilities. At the New- 
16.4 million in 1968. Although a number castle steelworks, construction continued on 
of contracts have been negotiated with Eu- new coke ovens, additional dust pre- 
ropean and United States iron and steel- cipitators, and oxygen plant extensions. A | 
makers for small quantities, the major new $7 million fume control facility was 
market for Australian iron ore is Japan. commissioned during the year at Port 
As of June 30, 1969, contracts held by nine Kembla. Plans have been announced for a 
Australian companies called for deliveries $155 million expansion at the Port Kembla . 
totaling 535 million tons of ores and pel- works that will raise annual pig iron pro- 

| lets to Japan throughout the 1970 and duction from 2.5 to over 4 million tons | 
1980 decades. The latest addition to the and raise ingot steelmaking capacity from 
list is a contract signed on April 28 by 3.5 to about 6 million tons by 1971. Stage 

| Cliffs Western Australian Mining Co. Pty. one of the steel plant project at Kwinana, 
Ltd. with seven Japanese steel mills for Western Australia, was completed at a cost 

125 million tons of pellets and fines from of $45 million, and ‘officially opened during 
Robe River, Western Australia, beginning the period. ; | 

in 1971. | - An agreement for establishing a fully in- 
In December Hamersley Iron Pty. Ltd. tegrated iron and steel complex at West- 

announced the signing of a long-term con-  ernport, Victoria, has recently been signed 
tract with Japanese steel interests for an by BHP, Guest, Keen and Nettlefords (of 

additional 114 million tons of ore, begin- United. Kingdom), and the Victoria Gov- | 
ning in 1972. The company will supply ernment. The plan provides for a plant 
this ore from a new mine to be developed capable of making 2 million tons of ingot 
at Paraburdoo. Construction of a 65-mile steel in the first stage and 4 million tons 
rail link from the existing Mount Tom in the next stage. Operation of the rolling 
Price-Dampier railroad will be required. | mill section, which will be built first and 

Pig Iron and Steel—With the exception initially supplied from Port Kembla, is 
of a small quantity (59,000 tons in 1968) scheduled to start in 1972. - 3 
of pig iron produced by the State-owned Lead and Zinc.—The bulk of Australia’s 

_ Wundowie Charcoal Iron and Steel Works lead and zinc is produced in 30-odd mines 
in Western Australia, all of Australia’s pri- that recover both metals from complex sul- 

mary iron and steel is produced by BHP fide ores. In 1969, mine output of both | 
and its wholly owned subsidiaries, Austra- lead and zinc set new records, that are 15 
lian Iron and Steel Pty. Ltd., and Com- and 19 percent higher, respectively, than 

monwealth Steel Co. Ltd. The consolidated in 1968. The four smelters and refineries 
annual reports for periods ending May 31, that treat lead and zinc mine products also 
1968, and May. 31, 1969, summarize output operated at record levels, achieving annual 

of various products as follows: gains of 16 and 18 percent. These indus- 

: try-wide increases are attributed to re- 
oa = sumption of normal operations, following 

eousand. strike closures that seriously curtailed pro- 
Commodity —  +~— duction in 1967 and 1968, and to comple- 1968 1969 fa 

CS sttion of expansion programs at Mount Isa. 

Steel ingota and billets..--_-. 67896 6,702 +--«-——« Although mines in two other States and : 
Sheets, bars, billets, cis... 21768 2/958 Northern Territory contribute small 
Plate and strip.___...._._---- 2,256 2,879 quantities, more than 99 percent of each 

Roden 2272cr222 aaa «7515 =—=«metal_is from the Broken Hill region of 
Narrow cold-rolled strip- -- -- - - 82 78 New South Wales, the Mount Isa region of 

Tinplate. - ------------------- 260 260 Queensland, and the Read-Rosebery area 

in Tasmania. Leading company producers 
A total capital expenditure during the and quantities recovered in concentrates 

1969 fiscal year amounted to $170 million; and other mine products in recent years 

however, as in previous years, a large part were as follows, in metric tons:



102 MINERALS YEARBOOK, 1969 

. 1966 1967 1968 
Mine. OOO a OoOom"—aOOoOooo so { ‘'n 

Lead Zine Lead Zinc Lead Zine 

North Broken Hill Ltd___..._.._...--. 65,117 52,151 68 , 808 55,526 62,768 50,708 
Broken Hill South Ltd____--_...._.-... 28,165 29 , 569 27,401 28 ,330 23 , 425 26 , 823 
The Zine Corp. Ltd__...________.-.--. 108,030 84,062 98,685 § 82,069 86 ,626 70,256 
New Broken Hill Consolidated Ltd__-.. 90,428 118,428 88,565 131,978 76,369 127,754 
Mount Isa Mines Ltd__._.---...--.-.. 66,577 44,288 78,240 51,848 118,552 85,411 
Electrolytic Zinc Co. of Australasia Ltd. 

(Read-Rosebery)_.................. 15,828 50,651 15,377 49 ,634 15,150 49 , 521 

In 1968 (1967 figures in parentheses) Groote Eylandt Mining Co. Pty. Ltd. (sub- 
the Sulphide Corp. Pty. Ltd. smelter at  sidiary of BHP) shipped a total of 588,800 
Cockle Creek, New South Wales, which tons of manganese ore. Exports during the 
treats concentrates from Cobar and Broken same period amounted to 420,000 tons. 

Hill, produced 19,185 (20,736) tons of lead The parent company recently announced 
bullion and 49,361 (52,985) tons of zinc plans for a $25 million expansion program 
metal. The Mount Isa smelter, in Queens- on Groote Eylandt that will include a con- 
land, recovered 103,850 (84,688) tons of centrating plant and additional shipping — 
lead bullion. The Broken Hill Associated facilities to raise production to 800,000 
Smelters Pty. Ltd., at Port Pirie, South tons per year by mid-1971, and to 1.1 mil- 

Australia, produced 186,464 (193,926) tons lion tons by 1974. 7 
of refined lead, most of which was from In Western Australia, the manganese 
Broken Hill mine products. The Electroly- properties near Woodie Woodie and Ripon 

tic Zinc Co. of Australasia Ltd., at Risdon, Hills in the Pilbara region, previously 
Tasmania, recovered 135,586 (144,607) tons owned by Mt. Sydney Manganese Pty. Ltd., 

of zinc, including high-grade and special. were acquired late in 1968 by Longreach 
_ high-grade metal, from concentrates pro- Manganese Pty. Ltd. Anticipating addi-. , 

_ duced at Broken Hill and the company’s tional sales contracts with Japanese steel 
own Read-Rosebery mines. . companies, the new owner plans to double 

Geological studies and metallurgical test- the present output level of 60,000 to 80,000 
ing by Mount Isa Mines Ltd. have contin- tons per year. 

. ued on the McArthur River, Northern Westralian Ores Pty. Ltd. operates mines 

Territory, lead-zinc ore body; but the in the vicinity of Mount Cook, Pilbara Re- 

lead-zinc highlight of the year was the gion, and near Peak Hill in the west-cen- 
company’s announced decision to proceed tral part of the State. From the two mines 
with development of the Northern Leases. the company produces and exports about 
They lie about 12 miles north of Mount half of the manganese ore mined in West- 
Isa. Following mine development, construc- ern Australia. 
tion of mill, smelter, and transport facili- Apparent domestic consumption of met- 
ties, operation is expected to begin in  allurgical-grade ore was 190,000 tons in 
1976. Anticipated production of lead, sil- 1968, compared with 244,000 tons in 1967. 
ver, and zinc from the new site will be Nickel.—Throughout 1969 the Western 
about the same magnitude as the Mount Mining Corp. Ltd. (WMC) operation at 
Isa operation. Kambalda, Western Australia, accounted 

Manganese.—Continuing the rapid growth for the entire Australian output of nickel. 
that started in 1965 with the opening of According to that company’s statements for 
the BHP mines on Groote Eylandt, Aus- the year ending January 6, 1970, the mill 
tralian production of metallurgical-grade treated 364,000 tons of ore and recovered 
manganese ore in 1969 exceeded 900,000 92,435 tons of concentrate containing 
tons, an annual increase of nearly 25 per- 11,069 tons of nickel. Ore reserves, as of 

cent. After supplying the bulk of the June 30, 1969, were estimated at 15.8 mil- 
domestic requirement (190,000 tons in lion tons averaging 3.7 percent nickel. The 
1968) , Australia’s manganese ore exports in program of mine and mill expansion 
1969 totaled about 660,000 tons; approxi- aimed at annual production of 30,000 tons 

mately two-thirds of which went to Japan; of nickel in concentrates was nearing com- 
the remainder went to United States and pletion at yearend. Shipment of concen- 

West European Markets. trates from Kambalda to the New WMC 
During the year ending May 31, 1969, nickel refinery at Kwinana are to start in
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January. Commissioning of the refinery, Silver.—Reflecting the increased mine 
which uses the ammonia leach (chemical output of lead and other metals with 
reduction) process developed by Sherritt which it is coproduced, Australian silver 
Gordon Mines Ltd. of Canada, is sched- production in 1969 set a new record. The 

uled to take place in May 1970. In addi- expanded scale of operation at Mount Isa 
tion to supplying capacity requirements Mines Ltd., through 1968 and the first 9 

_ (16,000 to 18,000 tons contained nickel per months of 1969, resulted in Queensland re- 

year) to the Kwinana plant, WMC is com-___ placing New South Wales as Australia’s 
mitted to export about 4,000 tons of nickel leading silver State. According to data for 
per year in concentrates to Japan. the 1968 calendar year, Queensland ac- 

Spurred by the outstanding success of counted for 44.9 percent, New South Wales 
WMC, exploration and development activi- accounted for 44.5 percent, Tasmania ac- 

ties in the goldfields region (from Norse- counted for 8.2 percent, and three other | 
man to Wiluna) of Western Australia, and States accounted for a total of 2.4 percent | 
in more remote parts of Australia have of the national mine output of silver. The 

continued at an intense level. great bulk—89 percent in 1968—was re- 

In January 1969 production shipments of covered in lead bullion and concentrates. 
ore were started at the Nepean mine, Zinc and copper concentrates contained 5 | 
jointly owned by Metals Exploration Pty. and 4 percent, respectively, and other mine 
Ltd. and Freeport of Australia, Inc. The products (including crude gold bullion) 2 
mine is situated about 30 miles west of | percent of the total. Principal company 

Kambalda. Truck shipments totaling about sources of silver produced during 1967 and 
120 tons per day were to the WMC con- _ 1968 were as follows: : 
centrator at Kambalda. | 

The Great Boulder Gold Mines Ltd.— Thousand — 
North Kalgulie (1912) Ltd. partnership at : Company troy ounces 

yearend was also about ready to start pro- 1967 1968 . 
duction of nickel concentrates from the North Broken Hill Ltd_....... 3,897 3,520 
Scotia mine, situated on the branch rail- Broken Hill South Ltd_-..---- 1,774 1,515 

road, about 40 miles north of Kalgoorlie. Zine Corp. tds 57 “Gonsolidated 2,443 2,328 
The partnership recently announced a new Ltd___-------------------- 2,190 1,814 
prospect at Carr Boyd Rocks, 30 miles east ree tee ae Go of Mua. ° 9, 566 , 
of Scotia. The new find reportedly contains asia Ltd___._...----------- 1,716 1,662 - 

over 1 million tons averaging 1.74 percent ~~ ~~-——<“<~;3DTt:é<S;<; ; CO!!! 
nickel and 0.53 percent copper. Production Australian refineries reported production 
from this deposit is planned to start in of 9,749,000 ounces of refined silver in 

1971. On the basis of production from 1969, compared with 9,613,000 ounces the 

both the Scotia and Carr Boyd Rocks, the previous year. In 1968 Broken Hill Associ- 

company is considering construction of a ated Smelters Pty. Ltd., at Port Pirie, re- 
nickel-matte smelter. covered 7.9 million ounces of refined silver, 

The Broken Hill Pty. Co. Ltd.-Interna- mostly from lead concentrates produced in 
tional Nickel Southern Exploration Ltd. Broken Hill mines. Electrolytic Refining 
partnership recently announced a new and Smelting Co. of. Australia Pty. Ltd., at 
nickel discovery near Widgiemooltha, 20 Port Kembla, refined 1.4 million ounces 
miles south of Kambalda. At Wannaway, 8 from copper concentrates and slimes. The 

miles south of Widgiemooltha, a deposit Royal Australian Mint, Perth, Western 

estimated to contain 3 million tons averag- Australia, in 1968 recovered about 250,000 
ing 1.2 percent nickel and 0.1 percent cop- ounces as refined silver from gold bullion 
per has been outlined by diamond drilling. | produced by mines in Western Australia. 

The partners in this project include The Exports of silver in lead bullion, various 

Anaconda Company, CRA, and New Bro- concentrate and other products, in 1968 
ken Hill Consolidated Ltd. amounted to about 11,272,000 ounces. Do- 

Poseidon N.L. announced in December  mestic sales totaled 2,973,000 ounces. 
1969 that drilling its Windarra prospect Tin.—The effect of expansion programs 

near Laverton, 180 miles north-northeast undertaken by Australian producers has 

of Kalgoorlie, had indicated over 4 million been reflected in substantially increased 
tons of ore averaging 2.4 percent nickel mine output of tin during the past 2 
and 0.3 percent copper. years. Despite adverse weather conditions
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that temporarily affected alluvial opera- annual capacity rate in September 1969 
| tions in some localities, total production in and promptly announced plans for further 

1969 increased 20 percent, thereby achiev- increase to 305,000 tons. Other west coast . 
ing a new annual peak. The recent in- producers that at yearend had expansion 
crease has been credited to the hard-rock programs underway or recently completed 
mines of Cleveleland Tin N.L. and Reni- include Western Mineral Sands Pty. Ltd., 
son Ltd. in Tasmania, and the two new al- Westralian Sands Ltd., Cable (1956) Ltd., 
luvial mines: Gibsonvale Alluvials N.L. in and Laporte Titanium (Aust.) Ltd. In 
New South Wales, and Greenbushes Tin 1969, recovery of ilmenite concentrates 
N. L. in Western Australia. from New South Wales and Queensland 

Principal producers of tin concentrates beach sands, which are mined primarily 
. and quantities of contained tin produced for rutile and zircon, amounted to 14,000 

_ in 1967 and 1968 were as follows: tons. Late in the year the new plants of 
; . : , Murphyores, Inc. Pty. Ltd., near Gladstone, 

~~ — — Queensland, started operation. Achieve- 
ng tons 

_ Company —_—__—_——— ment of the planned 200,000-ton-per-year 
_ | 1967 1968 _ rate will significantly increase east coast 

7 Aberfoyle Tin Co. N.L....-.-.---. 422 889 production of ilmenite concentrates. 

Austral Malay Tin Gid---_--77777 Se for _ New South Wales and Queensland beach 
Australian Placer N.L__...-.-..-.. 186 58 sand operations accounted for 98 percent 
Cooplenong bin Pty: Led 277777777 Na 633 of the rutile concentrate and 84 of the zir- | 
Gibsonvale Alluvials N.L_.-------. 19 192 con concentrates produced in Australia 

| Fe oberon ne ens Biy kbar” tae 200 during 1969. The east coast industry in- 
| _ Pilbara Tin Pty. Ltd__......-..... 308 233 cludes about a dozen companies, several of | 

— Renison tid eT Heo 1,788 Which are active in two or more sites. 
Storeys Creek Tin Mining Co.N.L_. 161 100 Major producers in Queensland include As- 

| Tahebang qin Dredging, N -L. trrTT 308 318 sociated Minerals Consolidated Ltd. at - 
TT —-__ Southport, Titanium & Zirconium Indus- 

° Estimate. NA Not available. tries Pty. Ltd. and Consolidated Rutile 
oo Ltd. on the North Stradbroke Island, and 

All primary refined tin produced in Aus- Titanium Mines Pty. Ltd. at Inskip Point. 
tralia is by Associated Tin Smelters Pty. Jy New South Wales, Associated Minerals 
Ltd. near Sydney, New South Wales. Pro- Consolidated Ltd. also has operations at 
duction in 1969 amounted to 4,156 long Big Swan Bay, Port Stephens, and Lake 

tons (3,692 long tons in 1968). In addi- Munmorah. Rutile & Zircon Mines (New- 
tion, 400 to 500 tons of secondary tin is re- castle) Ltd. operates at several localities 
covered annually from tinplate scrap by north of Newcastle. Mineral Deposits Pty. 

M.&T. Chemicals (Australia) Pty. Ltd., Ltd. works are at Port Stephens and Cres- 
Unanderra, New South Wales, and Albert cent Head, and New South Wales Rutile 

G. Sims, Melbourne, Victoria. Mining Co. Pty. Ltd. operates on the 
Domestic consumption of primary tin, jorth coast. 

mainly for the manufacture of tinplate, Domestic consumption of titanium con- 
amounted to 3,846 long tons in 1968. Ex-  centrates in 1968 amounted to about 2,300 
ports of tin in that year included 234 tons tons of rutile, mainly for manufacture of 
of refined metal and 3,004 tons in concen- arc-welding rods; and 75,000 tons of ilmen- 
trates. The bulk of exported tin concen- ite, most of which went to domestic pig- 

trates went to the Netherlands. ment producers. 

Titanium Concentrates—All sectors of Consumption of zirconium concentrates 
the beach sands mining industry recorded hag been estimated, on the basis of domes- 
substantial increases in 1969. tic sales, at about 4,000 to 4,500 tons per 

Production of ilmenite concentrates from year. The bulk of this consumed by found- 
Western Australia beach sand operations ries and manufacturers of ceramic prod- 
in the Bunbury-Capel region totaled about cts. 
690,900 tons. This indicates the near com- 
pletion of expansion programs aimed at § —W¥-W¥-——— 

760,000 tons per year by 1970. The West- 5 The smelter, commissioned in 1967, is a joint 
ern Titanium N.L. plant at Capel, largest venture of O.T. Lempriere and Co. Ltd., Con- 

: solidated Tin Smelters (Australia) Pty. Ltd. and west coast producer, attained a 274,000-ton Australian Iron and Steel Pty. Ltd.
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NONMETALS was from Central Queensland Salt Indus- 
‘ tries Ltd. (56,450 tons) near Rockhamp- 

_ Phosphate Rock.—While the several de- gy Smaller Cuantities were produced by 
Posits found in recent years in L.C.LA.N.Z. at Bajool, and Queensland Salt northwestern Queensland are regarded as Pty. Ltd. at Guthalunga. The principal 
important future sources, Australian phos- . . . | 

. salt producer in Victoria was Cheetham 
P hate TOCK requirements are met alm ost salt Ltd., whose evaporating pans are on entirely by imports. Domestic production is Port Phillip Bay and Corico Bay. 

Limited to about one a i from New development projects in Western 
mie Angaston district, ourh “Austraiia. Im- Australia are expected to raise Australian 
ports of phosphate rock in 1969 totaled 28 31: production to 7 to 8 million tons and 

million tons (3.5 million in 1968) - The exports to 4 million tons annually by 1975. | British Phosphate Rock Commissioners OP- The Leslie Salt Co. solar plant at Port 

erations on Nauru . and Ocean Islands i Hedland initiated shipments in March and | the Pacific and Christmas Island in the In- expected to produce 350,000 to 400,000 

dian Ocean accounted for 4 percent of tons during 1969. Texada Mines Pty. Ltd. 
| voce Brose a te roe fer orted a the also started shipments from Lake McLeod 

: sea” year. omater quantities were i, April; and Norseman Gold Mines Ltd.- 
also supP lied by the United States and Sumitomo Shoji Kaisha Ltd. project at 
other countries. _— | | Lake Lefroy planned to start shipments 

Exploration activities by Government ate in 1969 at a rate of about 150,000 tons and industrial groups have intensified per year. Projects at Dampier (Dampier 
throughout the past year in northwestern 44, Ltd.) and Exmouth Gulf (Exmouth 

- Queensland and in several marine areas. gait Pty. Ltd.) are expected to commence 
Investigations, including diamond drilling, production in 1971. Following the lead of 
shaft sampling, beneficiation research and shark Bay Salt Pty. Ltd. and Australian | 
feasibility studies, have been continued on Gypsum Industries Ltd., which started 
the several prospects controlled by Broken shipments in 1967 and 1968, the bulk of 
Hill South Ltd., International Minerals & new production from Western Australia is 

Chemical Corp. (IMC), and Continental  gestined for export, under long-term sales 
Oil Co. of Australia Ltd. contracts, to Japan. 

Commonwealth Government payments to Apparent domestic consumption of salt 
domestic manufacturers of superphosphate py manufacturers of industrial chemicals 
fertilizers, under the Phosphate Fertilizer and by refineries was estimated at 640,000 
Bounty Act (1963-69), amounted to $39.7 tons in 1967 and 730,000 tons in 1968. 
million in 1969, compared with $27.9 mil- Sulfur.—Sulfur is one of the few mineral 
lion in 1968. Production during the year yaw materials in short supply in Australia. 
(double and triple superphosphate and ‘There are no known commercial deposits 
ammonium phosphate expressed in terms of native sulfur, and natural gas recently 

of superphosphate of 22 percent P2O5 found in several widely scattered localities 
equivalent) totaled 3.84 million tons. is of very low sulfur content. Australian 

Salt.—Although complete statistical data requirements are met by recovery of sulfur 
are not available, Australia’s salt industry from indigenous pyrite and base metal sul- 
undoubtedly produced over 1 million tons fide ores. A small quantity is also re- 
in 1969. The increase is apparent in covered by three oil refineries that process 
officially reported exports of about 300,000 imported and domestic crude petroleum. 
tons in the 1968-69 fiscal year, compared But imports of elemental sulfur from Can- 
with 169,000 tons for the previous year. ada, United States, Mexico, and other 

In 1968, producers in South Australia countries are the principal sources of sup- 
contributed two-thirds of Australia’s salt ply. Imports amounted to 390,051 metric 
output. Imperial Chemical Industries of tons in 1969; 557,400 tons in 1968. 
Australia and New Zealand Ltd. Pyrite has been mined, primarily for its 

(I.C.1.A.N.Z.) salt fields at Dry Creek, and sulfur content, at Nairne, South Australia; 
BHP near Whyalla produced 427,000 and and the pyrite content of gold and other 
61,000 tons, respectively. Other companies metallic ores is recovered as a concentrate 
produced from works at Price, Lake Mac- product at Kalgoorlie and Norseman in 

Donnell, Stenhouse Bay, and Lake Fowler. Western Australia, at Mount Lyell, Tas- 

The bulk of Queensland’s 1968 production mania, and Mount Morgan, Queensland.
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In 1969 domestic mines produced about Government subsidy payments to indus- 
58,000 tons of sulfur (71,850 tons in try under the Sulfuric Acid Bounty Act 
1968) in pyrite concentrates. Base metal amounted to $1.05 million in 1969, com- 

smelters at Port Pirie, South Australia; pared with $1.43 million in 1968. 

Cockle Creek, New South Wales; and Ris- | 
don, Tasmania, recover sulfur for conver- MINERAL FUELS 
sion to sulfuric acid, from stack gases. 

These plants made 348,000 tons of suitaric Black Coal.—The growth trend for both 
acid in 1968. production and exports was maintained by __ 

The previously announced plans of Cen- Australia’s thriving coal industry through . 

tral Queensland Acid Pty. to provide a 1969. ‘he year’s output of over 46 million 
sulfuric acid plant at Gladstone, Queens- tons represented an annual gain of 13 per- 

land, have been temporarily shelved. How- cent. Exports, dominated by shipments to | 
ever, construction continued through 1969 Japan in fulfillment of long-term contracts, | 

on the North-West Acid Pty. Ltd. 420,000- were up 31 percent to a total of 16 mil- 

ton-per-year sulfuric acid plant at Burnie, lion tons. According to data compiled by | 

Tasmania. the Joint Coal Board,é 1968-69 fiscal year, 

Australian plants produced 186,650 tons New South Wales production from 88 un- — 
of sulfuric acid in 1969, compared with derground and nine opencut mines 

189,000 tons the previous year. According amounted to 32.2 million tons, of which 
to 1968 analyses, 68 percent of the total 193 million tons were exported. Queens- 
was made from imported elemental sulfur, land oduced 7.5 milli ton ost] 
12 percent from pyrite concentrates, and ane _Prowucee ee ss moss) 

from opencut mines, and exported 4.] mil- 
20 percent from base metal ores and other ; P : _ P : 
materials. lion tons. Mines in South Australia, West- 

Domestic consumption of sulfuric acid in *!™ Australia, Tasmania, and Victoria pro- 
1968 totaled 1,876 248 tons, of which 78 duced a total of 3.4 million: tons, virtually 

percent went to manufacture superphos- ll of which was consumed locally. The 

phate fertilizers, 3 percent to ammonium Joint Coal Board report summarizes pro- 
sulfate, 17 percent to various other chemi- ductivity by type of mining in the leading 

| cals, and 2 percent to metallurgical uses. producer States as follows: 

| Table 5.—Black coal production per man-shift 

| (Metric tons, on the basis of all employees) . | 

Underground mines Opencut mines 
. State $$ ___§_ ee 

1966 1967 1968 1966 1967 1968 

New South Wales...........----------------- 8.8 91 9.6 21.4 19.2 28.1 
Queensland_________...--------.------------- 6.0 6.2 7.5 18.3 15.8 19.6 
South Australia__..._.._.--------------------- ---- ---- _--- 28.8 30.8 32.6 
Western Australia. _......-_.----------------- 4.4 4.6 4.9 12.0 13.0 14.0 

National tota]___..._._-.--------------- 8.2 8.5 9.1 20.7 19.5 22.9 
ae 

Prices and terms of many of the existing ket. On the basis of contracts in force on 
contracts with Japanese steel, chemical, June 30, 1969, exports are expected to 
and utility companies were renegotiated, total 19.1 million tons in 1971 (10.9 mil- 
and several new contracts calling for ex- lion from New South Wales and 8.2 mil- 
port of coal from recently developed proj- lion.from Queensland) and 25.5 million 
ects were arranged during 1969. A notable tons in 1973 (11.3 million from New South 
increase in interest in Australia’s coal ex- Wales and 14.2 million from Queensland) . 
port potential has been shown by Euro- Australian principals in long-term coal 

pean consumers. But the recent rapid contracts with Japan include the follow- 
growth and current development of Aus- ing: 
tralia’s black coal industry are inspired by SToint Coal Board. Twenty-Second Annual Re- 

and geared to supplying the Japanese mar- port °1968-69. Sydney, Australia, 1969, DD. 268.
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New South Wales: With rail transportation and port facili- 
Bellanbi Coal Co. Ltd. ties presently operating at close to maxi- 
NE oa i ent Diy. ty. td. mum capacity in both New South Wales 
Coal & sillied gndustries Ltd. and Queensland, additional transportation 

Gollin & Co. Ltd. and shipping capacity is a major concern 
Queensland: , , to shippers, prospective shippers, and the 

Phe ea jo ont Co. Pty. Coal Ltd. respective State Governments. 
Central Queensland Coal Associates Pty. Ltd. Domestic consumption of black coal in 
Theiss Holdings Ltd. recent years was distributed as follows: 

| Thousand metric tons 
Industry ee 

| 1966-67 1967-68 1968-69 

Iron and steel___._-.--..-_---- eee ----- = 6, 782 7,245 7,612 
Flectricity...-.---------------------------------------------------- 10,979 11,546 12,095 
Railways_.....----------------------------------------+----------- TTT 572 430 
Town gaS....__------------------------------ eee ---- 1,148 1,096 925 
Cement. __---..--------------------------------- +--+ - +--+ - 865 811 864 
Metallurgical coke_._..--..-.--------------------------------------- 440 ATT 486 
Ships bunkers._........-.----.----.-----------------------+---+-+----- 62 14 5 
Other__.....------------------- +--+ ee ----- 2, 098 2,282 2,294 

Total. ._------------------------- eee eee eee eee eee == 28,146 24,048 24,711 

Brown Coal.—The entire Australian out- Petroleum and Natural Gas.—The year 
put of brown coal, which has averaged 1969 was marked by several events of his- 
about 23.4 million tons annually since toric significance to the Australian oil and 
1966, is produced ‘in southern Victoria. Al- gas industry. With the completion of 
though several relatively small mines are transmission pipelines, deliveries of natural 

operated by private companies, approxi- gas began in 1969 from Bass Strait, Victo- 
mately 98 percent of the production is ria, to Melbourne; from the Roma field, 

from State Electricity Commission (SEC) Queensland to Brisbane; and from Gid- 
opencut mines near Morwell and Yallourn gealpa-Moomba, South Australia, to Ade- | 

in the Latrobe Valley. The SEC mines, laide. Crude oil from the Barracouta field, 
power-generating plants, and briquet works in Bass Strait, started flowing via pipeline 
are interconnected by a system of convey- to refineries in Victoria late in the year. 
ors. During the fiscal year ending June 30, Barrow Island, off Western Australia, ac- 
1968, the Yallourn, Morwell, and Morwell counted for 85 percent (13.40 million bar- 

North opencuts produced 22.9 million tons rels) of Australia’s crude oil production in 

of brown coal. The Yallourn opencut sup- 1969. Approximately 12 percent (1.85 mil- 
plied 8.78 million tons to the powerplant lion barrels) was produced from. the 

and briquet works at Yallourn and 3.40 Moonie-Alton-Bennett fields in Queensland, 
million tons to the Morwell briquet works. and initial production from Bass Strait, 
The Morwell opencut supplied 2.58 mil- Victoria, accounted for 3.48 percent (0.55 

lion tons to the Morwell powerplant, 1.34 million barrels) . 
million to the Yallourn plant, and 6.36 Exploration activities continued at an 

million tons to the new Hazelwood power intense level throughout 1969. There were 
station. indications of increased geological and geo- 

Since brown coal cannot be economically physical activities in the vicinity of estab- 
transported, virtually all output is con- lished inland fields. However, the greater 
sumed locally. The use pattern in the past number of surveys and larger expenditure 
fiscal year approximated 75 percent di- were offshore. Footage drilled in 1969 was 

rectly to generation of electric power, 21 the highest for any year—1,369,183 feet 
percent to manufacture of briquets (a part (1,110,652 feet in 1968). Of the total, 
of which was used in power generation), offshore drilling accounted for 377,681 feet. 
and about 4 percent to use as factory fuel. Exclusive of wells drilling or suspended 

Manufacture of brown coal briquets by on December 31, footage drilled during 
the Yallourn and Morwell briquet works 1969 totaled 1,291,073 feet in 263 com- 

in 1969 totaled 1,487,000 tons (1,577,000 pleted holes. This number included 108 
tons in 1968) . classed as oil wells, 26 gas wells, 102 were
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dry, and 27 were service holes. The aver- no Australian equity. And _ stratigraphic 
age depth per well in 1969 was 4,909 feet. drilling, which previously qualified for a 
Regions of principal drilling activity were 40-percent subsidy has been limited to 30 
Western Australia—647,532. feet in 156 percent. | 
holes, Queensland—274,336 feet in 51 National reserves of crude oil at yearend 
holes, and Victoria—267,343 feet in 27 1969 were estimated at 1,827 million bar- 

holes. rls, compared with 1,715 million for 1968. 
Expenditures on petroleum exploration, Natural gas reserves were put at 15,125 

development, and production in 1968, the billion cubic feet on December 31, 1969, 
most recent year for which details are an increase of 59 percent during the year. 
available, totaled $159.4 million. Private According to the Petroleum Information 
enterprise contributed $137.7 million, and Bureau,’ the yearend capacity of Austral- 

Commonwealth and State Governments. ia’s 10 petroleum refineries was 613,000 
$21.7 million (exclusive. of $15.5 million barrels per stream-day, which is equivalent 

subsidy payments by the Commonwealth to 28.01 million tons per year. Output of 
Government to companies). Approximately _ refinery products in 1969 totaled 168.4 mil- 
half ($68.2 million) of the private enter- lion barrels, compared with 151.1 million 

prise contribution went to Victoria offshore in 1968. Consumption of refined products _ 

activities. The total $32.8 million spent by during the year totaled 178.8 million bar- 
private industries in Western Australia was rels. Principal consumer categories in- 
distributed 57 percent to. inland and 43 cluded: Automotive fuel—34 percent, fur- 

percent to offshore projects. nace fuel—26 percent, automotive distillate 
In 19%9 Commonwealth Government as- —11 percent, and refinery fuel—9 percent. 

sistance to private companies under the Foreign trade in refinery products included 
Petroleum Search Subsidy Act amounted to imports totaling 16.0 million barrels and 
$16.7. million. A legislative amendment exports totaling 5.6 million barrels. 
that became effective on September 30, a 
1969, prohibits subsidy payment to offshore * Australian Information Bureau (Australia). 

oy . : . ‘ Petroleum Gazette. Melbourne, Australia. V. 16, 
oil exploration ventures in which there is No. 2, June 1970.
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num, copper, lead and zinc, steel, cement, Pe 
i ‘ ‘ etroleum an graphite, magnesite, salt, crude oil, natural natural gas... $91.2 $84.4 $90.0 

gas and other mineral commodities. Except Stone and indus- 
i ‘ : trial minerals -—- 73.2 - 71.6 30.6 for magnesite and graphite, production Coal 34.2 316 30.0 

was not significant by world standards and Metallic ores --——- 37.4 27.8 30.0 
imports of raw minerals and fuels were Salt and brine --- 84 8110.0 
essential to sustain the industrial economy. _ Total ------ "244.4 223.5 240.0 
Domestic output of many minerals went e Estimate. * Revised. | 
up, reflecting the general economic expan- | 
sion in Austria and Europe. Gains in pro- There were no major mineral discoveries 
duction were related to better utilization or new plant construction in 1969. While 
of existing facilities rather than to con- the actual investments were small, Austri- 
struction of new ones. ans were planning additions to the alumi- | 

Austria’s mineral economy contributed "U™ smelter at Ranshofen and to the | 
4: petroleum refinery at Schwecht. At yearend about 2 percent to the gross national prod- | . 

GNP). The value of crude mineral the planning was completed but some 
uct (GNP). financial problems were not resolved. 
production by major segments of the ————— ; 
industry in million dollars was as follow: ings ee engineer, Bureau of Mines, Wash- , 

PRODUCTION AND TRADE 

Production of minerals and related com- remained at the same order of magnitude 

modities had a slightly upward trend in when compared with trade value in 1967. 
1969. Gains in output reccted favorable The iron and steel industry had the larg- 
economic conditions jn Austria and were est share of total mineral trade and West 
results of medernization of some facilities. — Germany was the principal tradin art- 

Trade in minerals in 1968, the latest y P P 6 P 
year for which data were available, "!- 

| 109
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Table 1.—Austria: Production of selected mineral commodities 

so (Metric tons unless otherwise specified) Oe 
err 

Commodity 1967 1968 1969 P 
eee eee renee nnn errr errr ceeeeeceeeeceeeeeeece eee a TTD 

- METALS 
Aluminum: . : . 

Alumina, gross weight peewee eee hn - 24,000 24,337 €24,000 
Metal: _ 

Primary ...-.-~---~---.-~.--..--..------- 78,754 85,898 89,676 
Secondary -..~~--~-.~---------~-.~.-~------ 24,108 (24,258 35,716 

Antimony: 
Mine output, metal content ~~ ----------.~--_ : 690 | 703 700 
Metal 2-2 665. 722 NA 

Cadmium, metal -~~----...-.-.-.....---..----.---- 19 19 25 
Copper: 

Mine output, metal content of ore —.--------~- 1,906 2,112 2,354 
Metal, refined, including secondary ~~~... 18,276 18,110 19,325 

Germanium, metal content of concentrates-kilograms 8,850 7,400 e7,000 
Iron and steel: | 

Iron ore and concentrates . thousand - tons___ 3,473 r3,482 - $3,982 © 
Pig iron ~~~. d oe 2,140 2,474. |. 2,816 

- Ferroalloys .-.-...-..----.-~-._...--do_..._- 5B «6B 5 
Steel ingots. and castings ~..........do 3,023 8,467 8,926 . 

Leaa semimanufactures —.-......_....do__-.-_. . 2,226 e2,560 2,870 

Mine output, metal content of ore ~~~... 5,638 6,780 | 6,807 
Metal including secondary ~~._.~...-..-.----.- 13,154 13,051 . «14,724 . 

Manganese, content of iron. ore. ~...-...-.--..--. 67,760 67,911 NA 
Silver, metal, including secondary -—_troy ounces... 125,709 160,753 ' 128,608 - 
Jungsten, mine output, WO: content ~--...--~---- 68 176 £170 
Zine: 

Mine output, metal content of ore ~....-_..- 11,160 12,660 14,234 
- Metal, refined, including secondary ~.....--~. 14,157 15,294 15,532 

NONMETALS 
Barite ~~~. 2,456 1,461 708 
Cement, hydraulic ...._..__..__.._thousand tons _. 4,548 4,553 © 4,558 . 

ays: . , 
Bentonite ~~ 22 960 510 — 
Tllite 22 -e 186,500 . 172,406 €170,000 
Kaolin ~-.-...-..----.~-----------.-------~--- 383,779 $27,145 348,072 
Other ~22- 0022 46,650 68,988. €68,000 

Diatomite ~~... --202--- 8,657 2,979 1,765 
Feldspar ----..- ..-...---------.---------..------ 2,480 2,174 1,806 
Graphite, crude —~-~~.-.-~-~~_-~.--_-- $1,541 25,468 25,825 
Gypsum and anhydrite, crude, ~.--thousand tons... 738 698 676 

- Lime  -u--- 2-1 doe 693 mo e720 617 

Magnesite: 
Crude ~-~~.~~-- ~~~ dow 1,535 1,547 1,608 
Sintered or déad burned —_........--do__._~_. 450 482 526 
Caustic, calcined ~~.....-.__.-..--_..-do__._... 176 175 183 

Quartz and quartzite ~~~... -.-.- r50,393 662,562 124,216 
alt: , 

Rock ~u--- 899 963 926 
Evaporated -~~--.-.-------_..--~----..-.-----~- 190,973 200,808 - 224,934 

. In brine® -_....._.......- thousand tons... 233 — 240 | 250 
Stone, n.e.s.: 

Building ~~... ~.--___________do___ 949 55 44 
Crushed —~.-W.~~-__-____-__ doi. 7,898 e7,250 7,265 

Sand and gravel, n.e.s. ~-....--..-_.-.___do_--____ 4,474 5,280 5,489 
_ Sulfur, elemental, all forms —~~~_~-~-..- ~~. _ 31,550 31,875 40,981 

Tale and soapstone —..-....-----.___-____ 77,738 84,554 94,138 
MINERAL FUELS AND RELATED MATERIALS 

Coal, brown coal and lignite ....._thousand tons_-- 4,604 4,192 3,840 
Goke, all types —~-~.--..---_.__._._______do_______ 1,620 1,713 1,743 

. Manufactured, all types 1 ~_million cubic feet... _ 65,649 70,623 e71,000 
Natural gas —~_..--.-._.-_____._____-do______ 763,460 757,562 52,371 

Petroleum: | 
Oil shale ~......._.___________thousand tons___ 598 400 510. 
Crude oil, from wells ~~ .......-_._..do-_-.-_. 2,685 2,724 2,758 
Refinery products: . 

Gasoline, all kinds  ~_..._........do______-_ 838 850 924 
Kerosine and jet fuels ~-..._.__-do_.-_~.~ 78 90 95 
Distillate fuel oils ~~ --.-_..._...__do_.._.__ 895 1,019 1,096 
Residual fuel oilg - --....__._.__.do_______ 2,028 2,279 2,428 
Lubricants, all kinds ~.~......_..do__.____ 184 253 269 
Asphalt and. bitumen ____.-_____-do_______ 244 240 255 
Other products ~~. ____.._______do_______ 88 97 119 

Total  -.- ~~~... -___________.do____.__ 4,355 4,828 5,186 
Refinery fue] —~.--..-..-..__________do_______ 98 63 NA 

. Refinery losses ~....-..._-_.-________do_______ 76 82 NA 

e Estimated. P Preliminary. r Revised. NA Not available. 
1Include blast furnace and coke oven gas. Manufactured gas is reported in original source as 

gas having a calorific value of 4;200 calories per cubic meter.
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| Table 2.—Austria: Exports of mineral commodities 

(Metric tons unless otherwise specified) . 

Commodity 1967 1968 Principal destinations, 1968. 

METALS 
Aluminum metal, including alloys: | 

Scrap -.~-.....-.-......--—- 5,899 9,184 West Germany 5,361. 
Unwrought 9 ~~~ ~~... 23,593 24,804 ‘West Germariy 17,628; Italy 2,146. 

. Semimanufactures -~-~-...... 24,210 27,110 West Germany 5,329; United King- 
om 3,718. 

Antimony ore and concentrate —. TAT2 896 Belgium-Luxembourg 234. ; 
Cadmium metal, including alloys, 

all forms ..-...---kilograms___ 700 500 West Germany 300. 
Chromite —~-.i----..----.---.-—. 516 238 West Germany 288. 
Columbium and tantalum: 
Tantalum metal, including 

galore: all forms ~-kilograms..__ 2,700 5,600 Poland 2,100; West Germany 1,200. 
Sopper: 

Ore and concentrate —~.-...-_ 2,920 1,110 All to West Germany. 
Metal including alloys: | 

Scrap ~---.---~-----_-. ' 302 236 West Germany 170. 
Unwrought ~~ as 4,541 5,077 West Germany 4,145. 
Semimanufactures -—.~_~. 1,354 7,182 Bulgaria 1,311; Sweden 1,205. 

Gold metal, unworked or 
partly worked ~~ --...---.._- 718,455 14,661 West Germany 9,517. 

, Iron and steel: 
Tron ore and roasted pyrites 395 581 Belgium-Luxembourg 550. 

etal: 
Serap ~---1----.-- 11,560 6,118 Switzerland 2,772; Italy 2,073. 
Pig iron, ferroalloys, and 

similar ntaterials 
Stee! thousand tons_.- . 14 20 Italy 15. . 

Primary. forms -.do___ 362 460 West Germany 3869; United King- 
Semimanufactures: dom 48. 

Bars, rods, angles, — 
shapes, 
sections --~...do.... 189 187 West Germany 34; Italy 25; Hun- 

Universals, plates, gary 21. ; 
and sheets ..do..__ 514. 527 West Germany 143; U.S.S.R. 103. 

. Hoop and - 
. gtrip .-----do___ 68 70 Switzerland 35; West Germany 6. 
Rails and . 

accessories —do_._. 23 52 Switzerland 15: Senegal 9. 
Wire ~-----_--do~-_- 44 51 Hungary 15; Switzerland 6. 
Castings and _ 

forgings, . 
7 . rough ~.....do__.- 3 3 West Germany 1. 

Lead: . 
Oxides —~~~.------..-~-.--~-. 1,381 1,427 Czechoslovakia 1,219. 

- Metal, including alloys, . . 
all forms —12----1....-.. _ 12,808 1,600 Italy 1,481. 

Magnesium metal, including. . 
alloys, all forms ~~ ..-.-------- 320 $32 West Germany 169; United King- 

| liom 75. 
Manganese oxide ~.--...---____-_ 351 847 Brazil 192. 

-Mercury .-.--.76-pound fiasks.__ 828 490 West Germany 354. 
Molybdenum metal, including | 
alloys, all forms —.-.-...--_.-- 363 500 West Germany 177; Hungary 171. 

Nickel metal, including alloys, 
all forms ~ --~.2. ~~~... ~~ F217 244 West Germany 152. 

Platinum group metals and silver 
metal, including alloys, 
all forms: 
Platinum group | 

troy ounces... 6,302 20,898 United Kingdom 16,397; West Ger- 
. Silver: many 1,897. 

Bullion 
thousand troy ounces... 141 180 All to West Germany. 

Semimanufactures do __.- 93 186 Yugoslavia 129. 
Rare-earth oxide ~...-----..-.-- 221 183° NA. 

in: 
Oxide ~.._.....-long tons__. 78 64 Czechoslovakia 39. 
Metal, including alloys, . 

all forms  ~-..-.--.-do____ r23 80 Denmark 11. 
Tungsten: 

Ore and concentrate --.---- 164 279 All to West Germany. 
Metal, including alloys, 

zi all forms ~~ ~.~~-~ ~~~. -._ 96 91 West Germany 59; Italy 5. 
ine: 
Ore and concentrate —......... --- 3 NA. 

Metal, including alloys, 
all forms ~~~ ~~~... 6,928 4,788 Italy 4,203. 

See footnotes at end of table.
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Table 2.—Austria: Exports of mineral commodities—Continued 

(Metric tons unless otherwise specified) . 

Commodity 1967 _ 1968 Principal destinations, 1968 

METALS—Continued 

Other: 
Ore and concentrate ~~... 138 1389 All to West Germany. 
Ash and residues containing 

- nonferrous metals ~~... 17,081 20,366 Italy 9,393; West Germany 6,355. 

NONMETALS . 

Asbestos —.--..200-.--~-----~-- 13 57 Yugoslavia 24; Rumania 12. 
Barite and witherite ~--------~- oo 61 --- 
Cement -~----.-----..---—------ 9,487 10,321 West Germany 9,921. 
Chalk -~~------~~-------------- 3,278 3,408 West Germany 2,006. 
Clays and clay products 7 

(including all refractory brick): an 
Crude clays: 

Kaolin (china clay) -~--- 27,818 26,808 Italy 17,817; Switzerland 6,383. . 
Other ~~. --.-~-~.._.-_- 1,838 1,568 United Kingdom 761; Rumania 367. 

Products: : 
Refractory (including 

nonclay bricks) -~-~--~ 140,794 159,628 West Germany 38,107; Sweden 

Nonrefractory -—--...-... 1,155 1,042 West Germany 763. 
. Cryolite and chiolite, natural -~~- 4 38 All to Mexico. 

Diamonds, industrial . 
--thousand carats... ee 25 ~=All to Yugoslavia. 

Diatomite and other — a - So 
infusorial earths ~~... ~~ 2,355 2,146 United States 820; West Germany 

Feldspar ----...-..-~.--......-- FAIL 298 West Germany 265. 
Fluorspar -~-~------~----~--~-~- 20 22 NA. 
Graphite, natural 22 ~~ ~~... 18,210 © 24,720 Italy 9,644; Poland 6,592. . 
Lime ---~..-~~----.---~~-...---- 8,369 4,074 West Germany 3,661. 
Magnesite ~-.-.--...--------.--- 263,319 250,761 West Germany 165,759; Hungary 

Mica, all forms ~ ~~~... _..-.-- 12 42 Rumania 36. 
Pigments, mineral ~~...-..-...__ 3,406 4,799 West Germany 1,805; United King- 

dom 1,420. . 
Salt wu. 4 36 Yugoslavia 24. ‘ 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked: 

Caleareous, including 
marble and 
limestone .~-~~-~- 110,037 95,806 . West Germany 79,163. 

; Slate) ~~... 51 40 NA. | 
Other ~~~. ~~ ~~~ 44,407 54,813 West Germany 45,836. 

Worked: , 
Paving and flagstone 11,589 28,742 West Germany 17,362. 
Other —~ ----~--.-~.- 528 2,131 West Germany 1,227. 

Dolomite ~~ -~.---....-_--_~- ¥ 32,295 8,544 United Kingdom 4,886; West Ger- 
; many 2,156. 

Gravel and crushed rock —-.- 258,683 337,755 West Germany 175,991. 
Limestone ~~~..-.--....--... 840,986 291,299 All to West Germany. 
Quartz and quartzite —-..--.- 270 42 Mainly to West Germany. 
Sand, excluding metal 

bearing --~.----.-.._---- 56,440. 54,684 West Germany 42,664; Switzerland 

Tale, steatite, soapstone and 
pyrophyllite - ~---...-_--..---. 61,748 72,861 West Germany 33,491; Italy 11,203. 

Other nonmetals, n.e.s.: 
Crude ~~~ ~---~.------__---- 8,006 2,668 West Germany 2,300; Italy 146. 
Slag dross and similar . 

waste, not metal bearing 97,457 153,459 Mainly to West Germany. 

MINERAL FUELS AND 
RELATED MATERIALS 

Coal and coke, including 
briquets: 

Lignite and lignite briquets 15,366 9,192 West Germany 9,189. 
Coke and semicoke ~----~-~- 48,280 124,934 Rumania 103,846. 

Petroleum refinery products: 
_ Kerosine and jet fuel —_---- 10,168 12,003 All to Poland. 
Distillate fuel oi] ~----_--- 8,109 783 West Germany 607. 
Lubricants ~---_------------ 79,858 100,962 Poland 41,595; Syria 4,671. 
Mineral jelly and wax ------ 28 24 Mainly to Switzerland. 
Other ~~ ~~~ ~-----.-________- r 13,708 24,534 Yugoslavia 1,176; Belgium-Luxem- 

bourg 349. 

Mineral tar and other coal, 
petroleum, or gas derived 
Chemicals -~.---.-..---.-~-~-- 74,895 6,050 West Germany 4,465; Italy 861. 
ee 

¥F Revised.. NA Not available.
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_ Table 3.—Austria: Imports of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

METALS 
Aluminum: 

Bauxite --..-..-....-.--...-. 30,948 25,052 Surinam 15,246. 
Oxide and hydroxide ~..-..- 174,845 197,242 West Germany 12,290: Poland 

Metals, including alloys: 
Unwrought, including 

scrap -—~-----~-----.-~ T8,254 10,077 Czechoslovakia 3,030; Poland 1,835. 
Semimanufactures ~~ ~~ 7,262 6,810 West Germany 3,089. 

Antimony metal, including alloys, 
all forms —.--~-..---~~----... 128 129 Belgium-Luxembourg 94; United 

Kingdom 17. 
Arsenic trioxide, pentoxide, and 

acids —-2...----~-.--...-------_~ 21 82 Mainly from United Kingdom. 
Beryllium metal, including 

alloys, all forms — kilograms. . 200 NA 
Cadmium metal, including 

alloys, all forms ~~. ~~~. -~- 9 11 West Germany 7. 
Chromium: 

Chromite —.-...~-.....-..-.. 86,989 _ 64,540 Turkey 28,017; Iran 11,711. | 
Oxide and hydroxide -..-.. 108 180 West Germany 141. 

Columbium and tantalum: 
Tantalum metal, including 

C alloys, all forms ~kilograms__-_ 4,000 9,500 United States 7,200. 
opper: 

Ore and concentrate ..----__  __ 2,920 1,110 All from West Germany. 
Metal, including. alloys: 

- Serap ~.-.-.--------.--- 4,828. 6,709 West Germany 4,242. 
Unwrought ~-----.--~--- r 20,739 22,501 West Germany 12,682; Republic of 

South Africa 4,024. 
Semimanufactures -—~~--- 5,343 4,955 West Germany 2,229: Switzerland 

Gold metal, unworked and partly . . . 
worked _thousand troy ounces_-_ 1,621 996 United Kingdom 764; Switzerland 

Iron and steel: . 
Ore and concentrate, except 

roasted pyrite 
_-thousand tons... 904 1,875 Brazil 1,006. 

Roasted: pyrite ~.--....do-_. 335 245 Italy 225. 
Metal: - 

Serap ~~. -.......do___ 13 61 East Germany 42; Poland 10. 
Pig iron, including cast . 

iron? do __ 101 116 U.S.S.R. 49; Hungary 32. 
Ferroalloys: 

Ferromanganese 
do. 11 16 Norway 10; U.S.S.R. 1. 

Steel Other —-..-..-.do_.. 80 36 Norway 6; U.S.S.R. 65. 
eel: . 

Primary forms ~~ ..do.._ 98 170 Rumania 99; Hungary 30. 
Semimanufactures: | 

Bars, rods, angles, 
shapes, sections 

- ~.do___ T4A5 58 West Germany 33. 
Universals, plates, . 
and sheets do -- 42 66 West Germany 22: Belgium-Luxem- 

bourg 14. 
Hoop and strip . 

_.do_.. 8 10 West Germany 4; Belgium-Luxem- 
bourg 2. . 

Rails and accessories 
--do___ 1 2 Mainly from West Germany. 

Wire —-...... do... 8 10 West Germany 5; Belgium-Luxem- 
bourg 2. 

Tubes, pipes, and 
fittings —....do. 76 75 West Germany 50; Switzerland 7. 

Castings and 
forgings, rough 

~-do... 7 5 West Germany 3. 
Lead: 

Ore and concentrate —-.-..-- 3,100 2,594 All from Italy. 
Oxides ~~. ~------------ 181 189 United Kingdom 96. 
Metals, including alloys: 

Unwrought, including 
' gerap —..------..-do_.. 13 61 Yugoslavia 10,541; West Germany 

Semimanufactures ~~ -~-- 358 686 Yugoslavia 288; Switzerland 229. 
Magnesium metal, including 

alloys, all forms ~~----.--___ 539 896 Czechoslovakia 384; Italy 293. 

See footnotes at end of table. 

|
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Table 3.—Austria: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) . . 
ee ee ete reece a re ss SSP aS eS SSeS OSG, 

Commodity 1967 1968 Principal sources, 1968 

METALS—Continued 

Manganese: 
_ Ore and concentrate ~~... 589 ‘807 Morocco 319; Netherlands 266. 

Oxides ~-~~2.---------~-- 174 260 Japan 226. 
Mercury ..-.--76-pound flasks_-. 325 206 Italy 73; West Germany 46. 
Molybdenum: 

Oxides —~-~-.21------_ 337 496 West Germany 446. 
Metal, including alloys, 

all forms ~~ ~.---- ~~... r10 4 Hungary 2. . 
Nickel: 

Matte, speiss, and similar 
materials —~-.----.---._-_- 711 758 United Kingdom 468. 

Metals, including alloys: 
Unwrought, including 

serap -~ ~~~. r2,017 2,625 United Kingdom 1,372. 
Semimanufaectures — ~~. 524 580 . West Germany 270. 

Platinum-group metals and silver: 
' Waste and sweepings 

--troy ounces__. 354 5,048 Switzerland 2,411. 
Metal, including alloys: 

Platinum — do. _ 5,916 7,620 West Germany 6,816; United King- 
dom 386. Se 

Silver: 
Bullion - -..-..do 8,273 2,363 United Kingdom 733; West Ger- 

many 617. 

Semimanufactures 
~.do._. 215 312 West Germany 158. 

Tin metal, including alloys, 
all forms: 
Unwrought, including 

scrap -.---.--long tons_.. 528 556 Netherlands 313; West Germany 

Semimanufactures — ....do-_- 83 57 Switzerland 24. 
Titanium oxide ~~... 2. --. 5,766 6,357 West Germany 3,828; United King- 

dom 1,456. 
Tungsten: 

Ore and concentrate —_. ~~~ 2,658 2,392 Mainland China 1,732; Republic of 
South Korea 329. 

Oxide and hydroxide —_-_-. 214 276 West Germany 168. 
Metal, including alloys, 

all forms —~~~~~~~ ~~~. _ r85 90 West Germany 70. 
Uranium oxides, including rare- 

earth oxides ~~~ --------.-_-. q17 . 687 Brazil 500. 
Zine: 

Ore and concentrate —.---.. 13,248 10,213 All from Italy. 
Oxide ~~~. ~~ 526 699 West Germany 584. 
Metal, including alloys: 

Unwrought ~~ ...-..._.__- 5,576 6,604 West Germany 1,791; Yugoslavia 
1,884; Poland 1,283. 

Blue powder ~_-_.-.-._ _ ~ 636 579 Yugoslavia 370; United Kingdom 

Semimanufactures —----. 136 195 West Germany 66; United Kingdom 

Other: 
Ore and concentrate ---~ ~~ 5,872 5,426 United States 1,864; Canada 1,393. 
Ash and residue containing 

nonferrous metals —.---.-- 24,770 24,205 West Germany 10,500; Poland 

Other ash and slag, n.e.s. — 1,298 1,263 West Germany 902. 

NONMETALS 

Abrasives, natural, n.e.s: 
Pumice, emery, natural 

corundum, ete. ----~----- r419 606 West Germany 305. 
Dust and powder of precious 

and semiprecious stone -- 6,130 210 NA. 
Grinding and polishing 

wheels and stones ~_-.---_ 576 651 West Germany 391. 
Asbestos —_~---------_-_____-___ 17,475 31,746 Canada 17,745; Republic of South 

Africa 6,598. 
Barite and witherite —~_.---____ 7,334 5,724 Yugoslavia 2,948. 
Boron materials, crude 

natural borates ~~~ --..-- - 8,146 8,332 United States 7,056. 
Cement —~~--~~ 2-2 19,622 20,518 West Germany 5,117; France 4,886. 
Chalk ~----..-------.---.----.-- 776 1,503 France 1,121. 
Clays and clay products 

(including all refractory brick): 
Crude clays, n.e.s: 

Bentonite --...-.--.--- 2,810 329 Hungary 1656. 

See footnotes at end of table.
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Table 3.—Austria: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 . 1968 Principal sources, 1968 

NONMETALS—Continued 
Clays and clay products 
(including all refractory bricks)—Continued 

Crude clays, n.e.s.—Continued 

Kaolin (china clay) ~~~ 28,403 31,765 West Germany 14,283; United 
. Kingdom 12,400. 

Other -~~-------~-------- 73,031 67,681 West Germany 388,285. 
Products: 

Refractory (including 
nonclay bricks) ~~ ~~~ 12,619 12,861 West Germany 11,079. 

Nonrefractory -—...-...-- 119,770 117,371 Italy 45,563; West Germany 45,278. 
Cryolite and chiolite, natural —~___ 357 259 Denmark 258. 
Diamond, industrial 

_-thousand carats___ 205 80 All from West Germany. 
Diatomite and other infusorial 
earths. ~~~ ----_--.------._---- 2,355 2,146 United States 820; West Germany 

Feldspar .---~-----.--_-.--_____ 7,028 6,216 West Germany 2,938; Sweden 

Fertilizer: 
Crude: . 

Phosphatie -—-~.....-.---- 274,717 821,849 United (States 160,835; Israel 

Potassic ~-.--.------_-~- 91,037 60,140 East Germany 55,300. 
Other 22 02-- 22 1,269 1,636 West Germany 1,061. 

Manufactured: 
Phosphatic -~~-------~--- 306,955 327,795 France 148,296; Belgium-Luxem- 

bourg 137,901. 
Potassie ~----.-.-------_ 227,123 254,182 East Germany 89,995; West Ger- 

: many 78,570. 
a Other, including mixed 1,750 2,045 West Germany 1,875. 

Fluorspar ~~ ~~~.----....-..~---- 13,551 15,426 East Germany 6,704; West Ger- 
many 5,202. 

Graphite, natural ~.....--...---.- 298 694 North Korea 497. | 
Gypsum and plasters —~--...-~-- 27,508 30,612 East Germany 11,134; Poland 

10,146. 
- Dime wei ieee 496 454 West Germany 423. 

Magnesite wanna ee 27,775 43,105 Turkey 31,402. 
ica: 

Crude, including splittings 
and waste —_......-.-..-~- 237 437 Rumania 147; West Germany 83. 

Worked, including 
agglomerated splittings -—.- 32 32 Switzerland 17. 

Pigments, mineral: . 
Natural, crude ~.--....-~--- 202 290 France 287. 
Iron oxides, processed —-.... 1,621 1,629 West Germany 1,589. 

Precious and semiprecious 
stone (including diamonds): 

Natural -.thousand carats_... . 62,910 67,375 United States 27,310; Brazil 19,855. 
Manufactured  .....-do-_. 11,260 19,425 France 9,660. . 

Pyrite (gross weight) ~ .--.--.- 24,912 25,952 U.S.S.R. 16,847; Italy 5,051. 
Salt, including brine salt ~~~ ~~ 22 6,540 Rumania 3,917. 
Stone; sand and gravel: 

Dimension stone: 
Crude or partly worked: 

Caleareous ~~... -- 8,569 8,512 Italy 5,629. 
Slate ---------------- 607 718 East Germany 140; France 80. 
Other ~~-~--.------- 28,024 27,904 Italy 15,276; Republic of South 

oe Africa 5,626. 
Worked: 

Paving and . 
flagstone  ~-------- 9,850 9,314 Yugoslavia 7,523. 

Other  --.-.--------- 3,325 3,640 Italy 2,869. 
Dolomite, chiefly refractory 
grade -.----.--.-.--.-~-- 73,307 3,506 Italy 2,487. 

Gravel and crushed rock ~--- 100,849 50,609 West Germany 38,272. 
Limestone, . except dimension 496 454 West Germany 423. 
Quartz and quartzite ~.._--- 15,320 15,226 West Germany 13,270. 
Sand, excluding metal 

bearing J -~------~------- 145,503 150,544 West Germany 120,205; East Ger- 
many 11,929. 

Sulfur: 
Elemental] —~~~-----..--.---. r89,184 83,889 Poland 29,921; United States | 

Sulfur dioxide ~..-......---- 1,081 698 West Germany 503. 
Sulfuric acid ~~ ~.---...---__- 6,103 9,053 West Germany 5,506. 

Tale, steatite, soapstone, and 
pyrophllite .------._...-~--~- 1,228 1,718 Italy 886. 

See footnotes at end of table.
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Table 3.—Austria: Imports of mineral commodities—Continued _ 

(Metric tons unless otherwise specified) . 

. Commodity ; 1967 © 1968 Principal sources, 1968 

NONMETALS—Continued | 
Other nonmetals, n.e.s: 

,_ Crude | 
Slag dross and similar | 

waste —~.-.------.-..____. 8,282 7,279 Italy 3,784; Hungray 1,641. 
_ Oxides and hydroxides of . - 

magnesium, strontium, and 
. barium 222-2 ---~_____ 365 521 West Germany 334. | 

MINERAL FUELS AND 
RELATED MATERIALS 

Asphalt and bitumen, natural ._. 1,091 879 Trinidad and Tobago 575. 
Carbon black ~.---~.-~-.--__--___ 11,717 18,542 Italy 4,004; West Germany 3,961. 
Coal and briquets: | 

Anthracite and bituminous 
coal _....thousand tons__ + ¥8,124 3,365 Poland 1,246; West Germany 893. 

Briquets of anthracite and 
bituminous coal —-...do_ - Al 42 Poland 17: Netherlands 10. 

Lignite and lignite briquets 
--do._. 574 495 East Germany 277. 

Coke and semicoke ~__...-.do___ 967 1,018 West Germany 358; Czechoslovakia | 

Gas, hydrocarbon: _ 
Natural ~~-~--~.-------.____ 978 200,706 U.S.S.R. 100,316. 
Manufactured ~~~~---.-~-~_- 1,454 1,443 Mainly from West Germany. 

Peat, including peat briquets —- 21 17 West Germany i1. 
Petroleum: a 

Crude and partly refined 
~.thousand. tons___ 1,091 1,496 U.S.S.R. 828; Yugoslavia 299. . 

Refinery products: 
Gasoline (including 

natural) ---...--.do-.~ 588 714 Italy 272; West Germany 154. 
-  Kerosine and jet fuel 

--do... 7 5 Mainly from Italy. 
Distillate fuel oil do __ 116 106. = Italy 86; West Germany 10. 
Residual fuel oil _do___ 1,228 1,684 West Germany 540; Hungary 240. 
Lubricants ~~ --.-.do___ 57 59 Italy 20; West Germany 16. 
Mineral jelly and wax 

- doo 8 9 West Germany 5. 
Other ~~~... .do___ 327 262 Italy 838; Hungary 77. 

Mineral tar and other coal, . 
. petroleum, or gas 

derived chemicals ~ ......do.__ — 16 9 West Germany 3; U.S.S.R. 2. 

r Revised. NA Not available. » 
1 Includes spiegeleisen, shot, powder, and sponge. 7 

COMMODITY REVIEW 

METALS. shofen will have the following annual 
| . . . - capacities: Electrolytic plant, 130,000 tons; 

Aluminum.—Production of primary alu- rolling mill, 50,000 tons; and extrusion 
minum continued to be based entirely on plant, 14,000 tons. In addition, a new alu- | | 

imported bauxite. The production increase jninym powder plant with a capacity of 
| (4.4 percent) was largely due to a full 6,000 tons of raw powder per year was 

year’s operation of the additional electroly- planned. Production at the powder plant 
tic capacity installed in 1968 at the 80,- Was scheduled to begin in early 1971. 

000-ton-per-year Ranshofen aluminum Iron and Steel.—The supply of domestic 
smelter operated by the nationalized Verei- j,o, ore was not adequate to cover 
nigte Metallwerke Ranshofen-Berndorf demand, and significant imports were ‘nec- 

(VMRB). Austria’s second and much essary (about 35 percent of total consump- 
smaller aluminum refinery, located near tion), Some of the difficulties in supplying 
Lend, Salzburg province, was operated by the iron and steel industry with domestic 
Salzburger Aluminium G.m.b.H. (SAG), a iron ore were resolved during 1969. The 
wholly owned subsidiary of Alusuisse. Osterreichisch-Alpine | Montangesellschaft 

In mid-1969 the managment of VMRB_ a Gc. (GAMG) accounted for 87 percent of 
announced a new investment program. domestic ore production. According to the 
The program will last 5 to 10 years and _ 

will cost US $650 million.2 Upon comple- fro Where necessary ‘values have been converted 
tion of the program, the facilities at Ran- the rate of Ass6 3 US$ LO0 to U.S. dollars at
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_  Government-owned. Vereinigte Osterrei- Competition from oil and natural gas led 
chische Eisen und _ Stahlwerke A.G. to difficulties in sales of brown coal, and 

(VOEST), the Montan ore was expensive Government subsidies were necessary. To 
and low grade; therefore, VOEST was keep subsidies as low as possible rationali- 
not willing to renew purchases in 1969. zation programs went into effect, resulting 
However, after arbitration by other Gov- in mine closures and lower total produc- 
ernment agencies a new contract was con- tion. Coal output came from 11 operations 
cluded committing VOEST to the purchase _ with a total labor force of about 7,100 per- 
of 1.4 million tons of ore annually for 5 sons. Three companies, Graz-Kéflacher 
years. As a part of the agreement OAMG _Eisenbahn und Bergbaugesellschaft, Salzach- 
agreed to improve the quality of the deliv- Kohlenbergbau, G.m.b.H., and Wolfsegg- 
ered ore. | Traunthaler-Kohlenwerk Aktiengesellschaft 

: The iron and steel industry remained were among the principal coal producers. 
one of the most important elements in the Petroleum and Natural Gas.—Although | 
country’s economy. During the year, a producer of crude oil and natural gas, 
increased domestic and foreign demand for Austria imported significant quantities of 
steel led to near-capacity production, and both commodities during 1969 becausé the 
an increase in output by 14.6 percent over demand exceeded domestic output. 
1968. The economic upswing has brought Four companies were _ significantly 
about an increased investment activity pri- involved in the exploration and production 
marily directed toward rationalization and of oil in Austria in 1969. The following 
technical improvements. About 86 percent tabulation indicates the approximate per- | 
of the domestic steel output came from centage share of each company in the total 
the integrated iron and steel plants oper- concession area and in the country’s pro- 
ated by VOEST and OAMG. © duction: | 

Other Metals.—During 1969 Austria also 
produced antimony, cadmium, copper, lead, Con- Production 
silver, tungsten, and zinc. A_ substantial | ones Crude Natural | 
part of this production of the metals was Company (percent) oil gas 

_ based on imported ores, concentrates, and Allgemeine. 
raw metals. During 1969 no significant new Osterreichische 
facilities were built for metal production. AL elSlverwaltang 

(OMV) ~..---~..- 63 86 99 
| MINERAL FUELS Rohél Gewinungs 

a Aktiengesellschaft 
During 1969 Austria remained a modest Me") Soren 21 14 1 

producer of low-rank coals, crude oil, and ~~ Qitienpeuellnhaft 
natural gas. Domestic supplies were not yi MESA) ree 14 -- -- 
adequate to meet the country’s require- re ee 
ments, and imports were necessary. To Gesellschaft —-..-_ 2 -- -- 

_ assure an uninterruped production of “= 7 
energy the Austrian Government started to During 1969 about 1,450 oil and 140 gas 
develop a coordinated energy plan, to be wells were in produciion in Austria. Four 
completed in early 1970. Details of the refineries Allgemeine Osterreichische 
plan were not available. The plan is based Mineralélverwaltung Aktiengesellschaft 
on the principle of securing a sufficient (OMV), at Schwechat (88,000 barrels per 
supply at reasonable cost. day); Mobil Gil Austria A.G., at Kagran 

The overall consumption of energy in (4,500 barrels per day); Shell-Austria A.G., 
Austria increased during 1969. Consump- at Floridsdorf (4,600 barrels per day) and 
tion of coal was relatively unchanged from a small one in Neusiedl provided a total 
the level of 1968; and consequently, the refinery capacity of more than 97,100 bar- 
shares of liquid fuels and natural gas rels per day. | 
increased to about 50 percent of the total The principal events in the petroleum 
energy consumption in the expanded and gas industries included expansion 
energy market. planning for the country’s largest refinery 

Coal.—In 1969 the foremost problem of at Schwecht and evaluation of 1 gasfield 
Austrian energy policy was adaptation of at Schénkirchen. Capacity of the Govern- 
indigenous brown coal production to the ment-owned Schwecht refinery will be 
changing structure of the energy market. expanded by 70,000 barrels per day at a
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cost of about US’ $8.6 million. To increase zone, about 980 feet thick, was penetrated 
the supply of crude oil. in Austria, con- at a depth of 17,400 feet. The discovery 
struction of the 18-inch, 260-mile spur well (T-32) went into production during 

from the Transalpine pipeline to Vienna 1969 at a rate of 14 million cubic feet per 
was continued. ‘The spur was due for com- day. | a7 

P tetton an the a o 0 énkivchen Tief The first year of Soviet deliveries of nat- 

gasfield continued during 1969. The second ural gas to Austria was completed without 
well (T-42), about 4,000 feet southwest of Problems. About 28,000 million cubic feet 
the discovery well, was completed at the of gas was delivered from Bratislava, 
depth of 18,662 feet in dolomite. The gas Czechoslovakia. _ |



The Mineral Industry of 
Belgi dL be 

By Roman VY. Sondermayer * | 

The mineral industry of Belgium-Lux- and refined petroleum products. Belgium’s Y Sl unec P procu rB1U 
embourg was primarily devoted to process- domestic mine output is limited to a little 

ing imported ferrous, nonferrous, and iron ore and considerable quantities of 

petroleum raw materials. During 1969 Bel- coal and quarry products. Luxembourg has 
am-L b ‘ned . been primarily a producer of iron and 

Bram uxembourg remained an important see] mostly from domestic iron ore, and to 

supplier, mostly to other European coun- 4 lesser extent a producer of construction 
tries, of iron and steel, copper, lead, zinc, materials. . 

| BELGIUM 

PRODUCTION iron and steel and petroleum refining 

The mineral industry production pattern industries. Several iron and steel plants 

in 1969 showed no clear trend. Coal, Were modernized and rationalized and two 

quarry products, and small quantities of refineries were expanding capacities. Steel 

iron ore were the only minerals mined in OUtput rose about 12 percent during the 

the country. The output of the coal indus- Y€4?: principally because new plants were 

try continued to decline in 1969, the result 2¢taining full operating capacity. In the 

of strong competition from liquid fuels, Petroleum industry two refineries were 

natural gas, and foreign coal and reduced ¢XPanded by Rafinerie Belge (Societe 
Government subsidies. The industry con- Industrielle Belge des Pétroles S.A.) and 

tinued the planned closing of mines International Oil. In addition the Chevron 

because high production costs rendered CO™MP4DY will build a new 5-million-ton- 

Belgian coal uncompetitive in European Pt Year refinery at Feluy. During 1969 
Economic Community (EEC) markets. most of the nonferrous metals showed 

Most of the quarry products (clays, insignificant changes in output levels as 

stone, sand and gravel) were mined at compared with figures for previous years. 

about the same level of output as in 1968, The entire mineral industry employed 

and the demand for them was adequate. about 130,000 persons in 1969. 

The only significant changes in the ~~ 
1 i i - 

Belgian mineral industry occurred in the ington D. C Binest, Bureau of Mines, Wash 

119
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Table 1—Belgium: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 ep 

. METALS 
Aluminum, metal, secondary only-_.-.-------------------- NA e 2,500 2,500 
Cadmium. _____-_-_.----------------------------------- e 800 e 800 800 
Copper, refined, including secondary__-_------------------ 317,878 343 ,180 298,675 
Iron and steel: 

Iron ore and concentrate____._.-------thousand tons_-_ 88 83 93 
Pig iron including ferroalloys__..--------------do_~_-- 8,902 10,371 11,316 
Steel: 

Ingots and castings. __-.------------------do-_-- 9,716 11,486 12,831 
Semimanufactures____._------------------do___- 7,511 8,650 9,810 

Lead, metal, including secondary.._-_--------------------- 107,800 95,500 110 , 543 
Precious metals, unworked___-..---thousand troy ounces- - 15,561 NA 46,850 
Tin metal, including secondary.___-.-----.-------long tons-_- 6,069 5,048 - 6,474 
Zine metal, including secondary. .---.-------------------- 227,328 254,300 260,593 
Other nonferrous metals, n.e.s_..___--.-------------------- 3,950 4,000 4,000 

NONMETALS 
Cement, hydraulic. ___.--.---------------thousand tons-- 5,820 6,000 NA 
Clays__.._..------------------------------------d0-_._ 167 160 NA 
Gypsum and anhydrite, calcined_.___---.---1------------. 73,295 74,000 NA 
Lime and dead burned dolomite: 

-  Quicklime_..._..-.----.-......----.-thousand tons_- 2,284 2,300 2,300 
_ Dead burned dolomite. _-.....-.--------------d0-_-- 304 305 305 

Quartz: 
Quartzite_.......---.-.----------------------do___- 298 300 NA 
Glass sand___._.--------_-_-__---- ~~~ ----do___. 1,530 1,600 NA 

Stone, sand and gravel, n.e.s.: 
Limestone and other caleareous.___.....-....--do___- 15,039 NA 14,128 
Manrble: 

In blocks______...._---.------.---cubiec meters. _ 5,090 r 4,500 5,000 
Slabbed___.-.---.-.--------------------------- 8,641 e 8,700 8,800 
Crushed and other____---.--.----.----.--------- 33 , 403 e 34,000 35,000 

Petit granite (Belgian bluestone): 
Quarried___._._..-_--------------cubic meters... 286,708 r 266,000 270 ,000 
Sawed___.------------------------------d0____ 75,930 r 64,000 65,000 
Worked_.__.-.-.--.--.------------------do__.~ 15,341 t 12,000 14,000 
Crushed and other__._._-..--_------------do._.. 232,903 233 , 000 240 ,000 

. Porphyry all kinds___.....-..--------thousand tons__-_ 5,523 e 5,600 6,755 
Sand and gravel: . 

Construction sand____.._.....-----.------do__~- 4,467 e 4,500 5,000 
Foundry sand____.__.-------.------------do-_--- 1,089 e 1,100 1,200 
Other sand____.__.._...-.---------------do_-_- 1,141 e 1,200 1,300 
Gravel (dredged).__._..------------------d0---_- 5,367 e 5,400 5,400 

Sandstone: 
Rough stone, including crushed. -_.---------do_-_-- 1,445 e 1,500 1,500 
Paving and mosaic stone_____------------------- 9 9 10 
Other___.___-_-_..---------------------------- 107 e107 110 

Slate, roofing and other___.-...--------------------- 8,607 -e 8,600 9,000 
. Sulfur, byproduct (recovered)__-------------------------- e 5,000 e 5,000 5,000 

Coal MINERAL FUELS AND RELATED MATERIALS 
oal: 

Anthracite____.__......_-_-.--._..--thousand tons__ 4,993 4,321 3,595 
Bituminous......._..-._-___-_--__-------------do~~._ 11,442 10,486 9,605 

Coke, all kinds: ____._....___.__-.----------------do-_-- 6,857 7,243 NA 
Fuel briquets all kinds__..._._.._-----------------do----. 868 823 NA 

- Gas, manufactured, all types__.___._...----- tera calories !__ t 32,096 34,385 NA 

Petroleum refinery products: 
Gasoline: 

Aviation. ____.__._._...thousand 42-gallon barrels_ - 71 45 NA 
Motor__.____._-___-.--------------------do__-- 18,228 r 21,691 22,000 

Kerosine______-_..__-_.____-_-_---_-_------..--do___. 2,017 3,372 NA 
Jet fuel_______-__-_-______u--- ~~ ee ---do__- 5,203 4,740 NA 
Distillate fuels__.___.___.___----.--__-.-_.-__--do__.- 35,586 r 51,467 52,000 
Residual fuels___._.______-_-------_-------..-do___- 43 , 062 r 56,523 58,000 
Lubricants___.__._--_-__---------------_-.--do____ 301 381 NA 
Other___.._._-------_-----------------------do--__- 12,618 19 ,962 NA 

Total__.-____.--_-_-_-__--------_--.-__-__-do__.._ 117,086 158,181 NA 

e Estimate. P Preliminary. r Revised. NA Not available. 
1 One tera calorie = 238.095 cubic meters at 4,200 kilocalories per cubic meter. 

TRADE Economic Union (BLEU). Minerals again 

The foreign trade of Belgium is com- occupied an important position in Bel 

bined with that of Luxembourg in the gium-Luxembourg’s total trade. 
official returns of the Belgium-Luxembourg Among Belgium-Luxembourg’s mineral
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exports the largest commodity group was Mineral fuels were the largest commodity 
produc ts of the iron and steel indus try (of group among imports. The principal trad- 

which Luxembourg con tributed a sign ifi ing partners of Belgium-Luxembourg were 
cant share). Other mineral exports, in the th ber « tries of the EEC and the : 
order of importance, were nonferrous © member coun TIES on me ane’ 7 
metal products, diamonds, other precious United States. Details on trade are shown 

stones and gems, and mineral fuels. in tables 2 and 3. a . 

Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) So | 

Commodity 1967 1968 Principal destinations, 1968 

| METALS . 
Aluminum: . 

Bauxite and concentrate.._......---.. -..--- 21 NA. : 
Metals, including alloys: oo . 

Scrap. ..-..-..--._--.---...-.. 9,897 11,464 West Germany 5,219. 
Unwrought__.--_--------.---.. 6,819 7,148 West Germany 6,729. 
Semimanufactures___.._..._.__.-. 108,189 114,458 United. States 36,572; West Germany , 

17 ,892; Netherlands 15,042. 
Bismuth metal, including alloys, all forms_ 61 158 France 86. _ “ 
Cadmium ‘metal, including alloys, all forms_ 656 861 West Germany 524; France 165. 
Chromium: 

Chromite..........-..22 2222-2 Le 65 1,924 France 1,344. 
' Metal, including alloys, all forms__... -_-_--- 4 NA. 

Copper: 
Ore and concentrate___.......---... 3,187 10,276 Bulgaria 5,502. a 

. Metal, including alloys, all forms: 7 “ 
Scrap. ...-..-.-.-....--.---.. 14,338 16,003 Netherlands 7,141; France 2,912. 

-- Unwrought_____._.__.__-_...-_ 286,407 309,827 France 88,757; West Germany 58,386; 
Netherlands 56,113. a 

Semimanufactures___........... 174,452 220,032 Netherlands 108,380; United States | 

~ Germanium metal, including alloys oo . 
kilograms... 7,300 5,800 Mainland China 2,000; Italy 1,800. 

Gold metal, unworked or partly worked oo 
’ thousand troy ounces. . 130 548 Switzerland 272; United States 135. oe . 

Iron and steel: . So : | 
Ore and concentrate, except roasted 

-  pyrite_.........._thousand tons__- 62 17 ~France 17. - 
Roasted pyrite........-......do___- 230 271 West Germany 270. 

etal: 
Serap.....-----..--.----do__-. 818 743 West Germany 482; France 171. : 
Pig iron, including cast iron, a, 

sponge iron, powder and shot - 
thousand tons-- 97 85 France 53. Z 

Ferroalloys__........._...do___-_ 67 64 Italy 21; United States 16; France 11. 
Steel, primary forms._........do.... 1,094 1,357 France 514; West Germany 382. 
Semimanufactures: . 

Bars, rods, angles, shapes, sec- . 
tions_.................do.... 4,244 4,894 West Germany 1,422; United States 1,319; 

. Netherlands 649. 
Universals, plates and sheets oe 

do.... 3,133 3,629 West Germany 1,264; France 877; United 
- States 246. 

Hoop and strip___._._....do___. 724 765 West Germany 285; France $71. | 
Rails and accessories____._do___-_ 66 88 Italy 17; United States 13; Switzerland 8. 
Wire._._......_____..-..do __- 825 363 United States 118; West Germany 58. 
Tubes, pipes, and fittings_.do-- -_- 193 218 Netherlands 64; West Germany 49 ; France — 

. Castings and forgings, rough 
Lead do___- 53 25 West Germany 6; France 5. 

ad: 
Ore and concentrate___.......-..-.. 1,051 15 NA. . 
Oxides. _..._.------.-..........-.. 5,810 7,176 Netherlands 5,140. : 

Metal, including alloys: 
Scrap. __.--------------------- 2,262 5,298 West Germany 1,876; France 1,776. 
Unwrought._._..._..........-. 58,069 64,101 Netherlands 43,635; United States 12,603. 
Semimanufactures.__............ 1,279 6,783 Netherlands 2,251; Sweden 739; France 

Magnesium metal, including alloys, all 
forms_.......-.----.-.-.------------ 176 209 United States 162. ‘ 

Manganese ore and concentrates_........ 2,586 3,019 United Kingdom 1,056; West Germany 

Nickel: 
Matte, speiss, and similar materials... -...-- 16 NA. 
Metals, including alloys: . 

Scrap__....--.-_..------------ .599 811 West Germany 422; Netherlands 125. 
Unwrought__-_._-------------- 24 45 France 10. 

‘ Semimanufactures-........----- 270 207 Mainly to West Europe. 
See footnotes at end of table.
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Table 2.~Belgium-Luxembourg: Exports of. selected mineral commodities—Continued 
Co, (Metric tons unless otherwise specified) | 

_ Commodity 1967 1968 - Principal destinations, 1968 
so . i a a 

Ps METALS—Continued qe . 
. Platinum-group metals, including alloys, oo: 

. all forms__.:-.-.thousand troy ounces. - . 15 26 United States 10. . . 
Selenium, elemental. __._..._._kilograms__ 32,800 24,700 Poland 6,300; Italy 5,200. 
Silver metal, including alloys : 

: thousand troy ounces._ 8,112 17,168 Netherlands 5,379; West Germany 4,620; 
. France 2,977. 

Tellurium and arsenic. ___..._kilograms.. 7,100 14,000 Netherlands 8,500. 
Tin: oF cone so 7 

Ore and concentrate. _..-._long tons_- t 356 233 Spain 218. 
Oxides. ....----.-------.-..-do____ | 7128 207 West Germany 103; France 50. 
Metal, including alloys: 

© Serap_. ee ------------do-_.. 1124 | 144 West Germany 80; France 33. 
me, Unwrought.-.....---.....do__.. 13,821 4,401 France 1,973; West Germany 880. 

. Semimanufactures._._....do___- r90 164 West Germany 65; Netherlands 20. 
Tungsten: : 

* Ore and concentrates_____.___-___-- 6 33 Netherlands 21. 
. Metal, including alloys, all forms_--_-_- 4 2 NA. - . 
Zine: re 

co Ore and concentrate__...-......_._.. 26,858 49,973 France 32,249; Netherlands 9,661. 
‘Metal, including alloys: ol 

- —  Serap__-..----- eee eee. 7, 155 8,086 France 7,315. 
“ _ Blue powder_..-.-....--_.-._.. 386,353 40,810 West Germany 10,741; France 5,469; 

* - United States 4,377. oo 
Unwrought_ _-_.._--.-..------- 186,170 151,361 West Germany 88,111; France 12,248. 

Oth Semimanufactures.............. 9,658 11,418 France 3,845; Italy 1,486. 
ther: 

. Ore and concentrate... ..._..--.__-_- 105 1,086 Netherlands 52. . 
Ash and residues containing nonferrous 7 

metals: 
Lead___.----.---------------.. 1,504 6,414 Netherlands 5,072. . . 
Zine. ..-.-.------------------. 10,222 33,512 Netherlands 29,619; West Germany 2,226. , 

. —--. Other: 2-2-2 ---- 8, 695 18,853 Sweden 6,499. . : 
[ Metals, including alloys, all forms... 8,820 9,261 United States 3,159; Japan 1,858. 

._ NONMETALS ~ 
. Abrasives natural, pumice, emery, natural . 

_e@orundum.__-o eee 492 855 Italy 612; Netherlands 189. : 
Barite and witherite._..._....-.-..--___- 45 | 63 NA. 
Boron materials: 

‘Crude natural borates............... 4,486 70 NA. 
. . Oxide and acid___.-.-.---.--_._.__- 18 17 NA. . 

. Cement_......-.-.-..---thousand tons__ 1,338 1,371 Netherla nds 1,086; Cameroon 58; Gabon 

oe Chalk___-_.-.-.-.-..--+--------------- 103,754 110,169 Netherlands 86,163; West Germany 6,667. 
Clay and clay products: . . 

Crude clays: . oe 
Kaolin. _.---...--..-----.---.. 1,240 1,069 NA. 
Refractory......-...-.-...-.--. 6,855 5,854 Netherlands 4,037. 
Other___.-..------------------ 7, 579 2,779 France 525. 

Products: 
Refractory (including nonclay 

/ bricks)_...-..-----....--..-.. 21,748 21,369 France 11,086; Netherlands 4,139. 
Nonrefractory.. _ _thousand tons__ 32 27 Netherlands 15. 

Diamond: . . 
Gem, not set or strung 

thousand carats... 3,786 4,904 India 1,816; United States 968. 
Industrial__..--.------------do_... 9,795 9,991 United Kingdom 4,127; United States 

_ 1,897; Switzerland 763. 
Diatomite and other infusorial earths_ _ ___ 870 292 NA. 
Fertilizer materials: 

Crude: 
Nitrogenous. ____.__--_._-____- 44 391 NA. 
Phosphatic..._......---.--.-... 21,095 18,087 Netherlands 4,099; United Kingdom 2,954. 
Potassic_._.....-....--..-.--.. 1,242 827 NA. 

Manufactured: 
Nitrogenous (nitrogen content) 

thousand tons. - r178 196 France 52; West Germany 50. 
Phosphatic__..._._._..._do___- r 328 328 France 138; West Germany 72; Austria 21. 
Potassic.__........-...._do___-_ t 556 516 United Kingdom 85; Japan 46. 
Other_.._.--..._..-._...do___._ 477 936 France 592; West Germany 122. 

Ammonia____-_.---------.--.-..... 61,573 147,896 France 131,417. 
Fluorspar.......--.------------- 2 ee 25 469 NA. 
Graphite, natural___--.------------_--.- 5 33° NA. 

, Gypsum and plasters.____._..--.._..... 10,694 10,812 Netherlands 10,055. 
Lime___._.-....-.-....-thousand tons_- 442 442 Netherlands 349. 
Mica: 

Crude, including splittings and waste__ 88 73 NA. 
Worked, including agglomerated split- 

tings__.------------------------- 297 395 United Kingdom 181; Switzerland 70. 
Pigments, mineral, including processed 

iron oxides_._...-.-.--------.-----.-.- 220 175 France 59. 
See footnotes at end of table.
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities—Continued | 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

NONMETALS— Continued . / 
Precious and semiprecious stone, except 

diamond, including synthetic stones a 
thousand carats... 45,054 76,154 United States 32,2938; West ' Germany 

Salt._...-..-------------------------.. 3,869 6,556 France 6,312. ST 
Stone, sand and gravel: a 

Dimension stone, crude and partly mo OS 
worked, caleareous, marble, and wo ae 
other_...._....-.--thousand tons.. 1,294 1,517 Netherlands 1,477. 

- Dolomite, chiefly refractory grade _ 
do____ 623 784 Netherlands 479. 

Gravel and crushed rock___...do_._.. 5,477 6,336 France 2,958; Netherlands 2,619. 
Limestone. --.---.-----------do___- ‘807 853 Netherlands 730. Oe 
Quartz and quartzite___.._........._. 71,555 84,279 Netherlands 26,670; West Germany 20,378. * 
Sand, including metal-bearing . | 

sult thousand tons._._ 2,886 2,902 France 952; Italy 471; West Germany 257. . 
ulfur: . 

Elemental, all forms_.....-_....-... 10,249 4,045 West Germany 436; Brazil 389. 
Sulfuric acid_..-...-.-.-----.--.--- 83,180 69,366 France 34,096. 

Talc, steatite, soapstone, and pyrophyllite. 8,485 11,749 Sweden 3,047; West Germany 2,148. 
Other nonmetals, n.e.s.: ; . 

Slag, dross and similar waste, not metal 
bearing: . 

From iron and steel manufacture : 
z 5 thousand tons... 2,143 2,448 Netherlands 1,323; France 628; Finland 30. 

.  S$Slag and ash, nes_.....-.----.. 81,855 119,448 Netherlands 99,147. oe . / 

MINERAL FUELS AND RELATED MATERIALS SO . | 

Asphalt and bitumen, natural__..._.--_.- 196 1384 NA. . 
Carbon black. _--.--.. ~~~ eee 8, 221 4,260 NA. . no 
Coal and briquets: : 

Anthracite and bituminous coal 
. “. thousand tons.. 1,524 1,167 France 606. Da 

Briquets of anthracite and bituminous m 
coal__ wwe do 94 100 France 75. 

Coke and semicoke. ._............do___- 414 328 France 177; Sweden 65. 
Gases, all kinds____....-...-_..-_-.-... 71,776 56,570 Spain 10,789; France 9,980. 
Petroleum: , : 

Crude and partly refined 
thousand tons__ 275 151 West Germany 151. ara 

Refinery products: 
Gasoline, including natural . - 

do.... 1,400 1,610 United Kingdom 542; West Germany 407. 
Kerosine and jet fuel. __._do___-_ 239 - 625 Netherlands 244. . 
Distillate fuel oi].........do_._. 4,968 1,866 West Germany 674; Netherlands 328. — 
Residual fuel oil..........do.... 2,455 3,295 United States 363; United Kingdom 350. 
Lubricants__....-....-..do.__-_ 174 207 Netherlands 75; Italy 20. . 
Mineral jelly and wax._...-...-- 397 . . §98 Mainly to West Europe. 
ther: . 

Pitch coke__.....-......... 58,049 33,072 France 24,234. . . 
Petroleum coke_._.-...-.-. 32,521 27,313 United Kingdom 9,000; Norway 5,000; West 

Germany 5,000. oS 
Bitumen and other residues__ 236,889 273,031 Netherlands 185,000; United Kingdom . 

r Revised. NA Not available. 

Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities : 
(Metric tons unless otherwise specified) - 

Commodity 1967 1968 Principal sources, 1968 

METALS : . : 
Aluminum: 

Bauxite and concentrate.__.__...--- 8,103 11,333 Guyana 6,723. 
Oxide and hydroxide._........._- 14,007 12,161 West Germany 9,919. 
Metals, including alloys: , 

Serap_..------.------------- 1,729 2,120 Netherlands 608; France 358. 
Unwrought._.---.--.---..-... 189,983 159,424 France 58,226; United States 29,980. 
Semimanufactures-_--......---- 22,760 23 , 042 West, 7 (Germany 12,338; Netherlands 

Antimony: 
Ore and concentrate__.._....----- 8,827 11,106 Bolivia 6 ,656; Republic of South Africa 

Metal, including alloys, all forms... 110 23 France 16. 
Beryllium metal, including alloys, all 

forms__..._............- kilograms. 380 200 Mainly from European Economic Com- 
" munity. 

Bismuth metal, including alloys, all 
forms. .......---------.----------- 91 171 Canada 78; Peru 24. a
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued 

(Metric tons unless otherwise specified) : 

Commodity : 1967 1968 Principal sources, 1968 

_ METALS—Continued 
Cadmium metal, including alloys, all 

forms..__.._----------_-------_---- 398 635 Congo (Kinshasa) 416; Netherlands 97, 
Chromium: 

Chromite__.._.....-.--._.-.----- 2,132 14,215 Mozambique 12,262. 
Oxide and hydroxide________.----- 446 505 West Germany 292; U.S.S.R. 97. 
Metal, including alloys, all forms_ -- 31 52 France 29. 

Cobalt oxides and hydroxides . 
kilograms. . 280 300 Mainly from. European Economic Com- 

. oo munity. 
Copper: .. . 

i Ore and concentrate_.......----..- 10,778 14,432 United States 8,327. 
. *- Metal, including alloys: 

~ Serap_.-.--------------- ee 49 ,348 87,122 United. | States 34,846; Netherlands 

_Unwrought__--------------.. 312,571 377,476 Congo (Kinshasa) 219,499; Peru 26,023. 
. Semimanufactures_-_.....----- 16 , 833 16,761 West, 5grermany 7,016; Netherlands 

. Germanium metal, including alloys, all | ns 
LC forms.......-.----------.~--------- 88 62 France 50. 

Gold metal, unworked or partly worked: — 
Unwrought__........troy ounces... 1,247,942 1,097,478 United Kingdom 629,608; France 

Semimanufactures._._......do____ 37,698 158,399 United Kingdom 46,326; France 42,305. 
Iron and steel: oo . 

: Ore and concentrate, except roasted . en 
pyrite_-_.......thousand tons. - 21, 874 26,336 France 13,195; Sweden 8,059; Mauri- 

; tania 1,208. co, . 
Roasted pyrite__...........do...- 127 152 France 865; West Germany 35. 

etal: 
Scrap_....-----.-...--do___. 196 283 France 151; Netherlands 66. 

' Pig iron, including cast iron, | 
sponge iron, powder and shot . A , - 

do___. 192 | 222 West Germany 82; East Germany 52; 
| Netherlands 27. =~ 

Ferroalloys......--..--d0o..-., 107 123 France 48; Norway 45. | 
Steel, primary forms._......do____ 827 608 Netherlands 160; West Germany 148. 
Semimanufactures: 

Bars, rods, angles, shapes, sec- : , 
tions do__.- 374 450 France 224; West Germany 138. 

Universals, plates and sheets 
- do we: 353 407 West Germany 213; France 104. 

Hoop and strip_....--..do___- 37 52 France 27... — . 
Rails and accessories..._.do__... 6 7 France 4. 

| - Wire..._-.----.-.-----do.__. 18 17 West Germany 9. 
Tubes, pipes, and fittings 

. do._.. 161 109 West Germany 50; Netherlands 35. 
Castings and forgings, rough 

do... 18 4 Netherlands 2. 
Lead: . 

- Ore and concentrate.___........... 180,159 180,723 Canada 64,793; Ireland 45,367. 
Oxides_...--.-..------- 2-2 ee 2,046 2,121 Netherlands 1,772. 
Metal, including alloys: . 

Serap_..----------- 2-8 8,578 11,903 Netherlands 4,589. 
Unwrought___...---.-.---__- 8,148 15,547 West, so ermany 5,619; Netherlands 

Semimanufactures_.___.__.__- 923 871 West Germany 457. 
Magnesium metal, including alloys: 

Serap..---.--.--------- ee 79 49 Mainly from West Europe. 
Unwrought____-.--.- 2 eee 638 934 U.S.S.R. 609. . 
Semimanufactures__....-.._____.- 5 : 83 United States 44. 

Manganese: 
Ore and concentrate__............ 285,499 306,493 Republic of South Africa 95,538; Angola 

. 74,365; India 35,161. 
Oxides. ..-.-.-------- eee 1,816 1,191 Netherlands 1,090. 
Metal__.-_---------.----.--__-_- 219 244 Republic of South Africa 104; France 38. 

Mercury._____..-.._.-76-pound flasks. 4,548 3,800 Spain 1,392; France 1,189. 
Molybdenum metal, including alloys, all 

forms.....-..-.--------.-------_-- 10 10 Netherlands 4. 
Nickel: 

Matte, speiss, and similar materials_ 50 34 Canada 20. 
Metal, including alloys: 

Serap_..-----.- 2 ee 1,252 1,977 United States 656; France 414. 
Unwrought____.__...-.._.__- 1,263 1,440 United Kingdom 1,049. 
Semimanufactures_-___...___.- 1,280 1,187 West, Germany 336; United Kingdom 

Platinum-group metals, including alloys, 
all forms. _......_...__troy ounces__ 39 , 597 28,191 United Kingdom 20,072; France 3,969. 

Selenium, elemental _-__..._kilograms-_- 240 9,500 NA. 

See footnotes at end of table.
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity . 1967 1968 Principal sources, 1968 

METALS—Continued 
Silver: 

Waste and sweepings 
value thousands... $5 , 957 $9,793 United States $8,528. 

Metal, including alloys 
troy ounces_-_ 10,198 35,067 United States 8,546; Saudi Arabia 7,623; 

. . . _ United Kingdom 4,823. 
Fellurium, elemental, including arsenic__ 51 50 Sweden 43. 

in: - 
Ore and concentrate_ ~~. _long tons__ 5,943 6,407 Congo (Kinshasa) 5,334. 
Oxides_.------------------do___- 14 138 West Germany 8. 
Metal, ineluding alloys: 

Scrap.----------------do.___ 17 9 NA. 
Unwrought_-----...-..do____ 2,762 2,580 Congo (Kinshasa) 1,781; Netherlands 97. 
Semimanufactures____._do____ 117 156 Netherlands 106; Italy 4. 

Titanium: 
Ore and concentrate__-.___..__._- 14,877 33,149 Canada 31,551. 
Oxides. _---.-------------------- 11, 657 9,690 West | pormany 5,729; Netherlands 

Metal, including alloys, all forms__- 14 8 West Germany 1. 
Tungsten: 

Ore and concentrate___.._____--_- 59 108 Netherlands 49; Portugal 15. 
zi Metal, including alloys, all forms-_-_ 16 15 Netherlands 11. 
ine: 

Ore and concentrate___.._.._...... 525,698 622,108 Canada 7 343,098; Congo (Kinshasa) 

Oxide and peroxide___..______.-_- 2,104 2,673 Netherlands 1,223. . 
Metals, including alloys:. 

Scrap_._..-------.---------- 893 1,100 West Germany 628; Netherlands 127; 
India 111. 

Blue powder_._._-.---------- 792 1,278 West Germany 1,084. 
Unwrought___._--_-.----.--- 14,245 19,971 Congo (Kinshasa) 7,998; Canada 3,693. 
Semimanufactures_-__...-.---- 296 288 Netherlands 110. 

Zirconium and hafnium metal, including 
0 alloys, all forms___.._._..kilograms_- - 700 1,600 United States 600; France 600. 

ther: 
Ore and concentrate____..-------- 7,961: 14,123 Moroceo 3,380; Republic of South Africa 

Ash and residues containing non- 
ferrous metals__.__.-_---------~- 93 , 761 89,553 West Germany 16,911; France 16, 898. 

‘NONMETALS 
Abrasives, natural..........---------. 198,482 142,060 West Germany 140,741. 
Asbestos... ---_.---------.--------- 55, 774 61,116 Canada 42,187. . 
Barite and witherite..._._..._.--_._.- 5, 982 6,074 France 3,805. . 

- Boron materials, crude natural borates_ _ 16,927 17,253 Netherlands 12,156. — 
Bromine. _.--..-.---.---.-kilograms_ - 800 100 NA. 
Cement___-------------------------- 108,505 49,829 West Germany 24,829; France 6,592. 
Chalk___.._-------------------------- 69 , 455 72,065 Netherlands 39,258. 
Clay and clay products: 

Crude clays: 
Kaolin__..--.---- ee. 95,404 130,781 United Kingdom 85,695. . 
Other_.._-.-----------.--... 249,515 279,880 West Germany 149,935; France 46,712. 

Products: 
Refractory, including nonclay 

bricks_.__....------- 75,5383 .91,259 West Germany 54,190; Austria 11,773. 
Nonrefractory_........------- 66, 569 71,930 Netherlands 60,320; France 3,697. 

Cryolite and chiolite.__.......-..--.-- 258 286 Denmark 282. 
Diamond: 

Gem, not set or strung: 
Rough stones 

thousand carats_- 6,972 9,348 United Kingdom 7,803. 
Worked_-__.-.....-----do___-_ 598 833 India 292; Republic of South Africa 105; 

Israel 105. 
Industrial. __._._....-------do..-- 9, 531 10,853 Oni Kingdom 3,845; Congo (Brazza- 

ville) 1,719. 
Diatomite and other infusorial earths_ _ _ 7,054 5,940 United States 1,588; Denmark 1,229. 
Feldspar._..--.--------------------- 34,795 40,4538 Norway 14,037; France 7,550. 
Fertilizer materials: 

Crude: 
Nitrogenous______.....----_- 15,809 23,104 Chile 22,221. 
Phosphatic-_-__ thousand tons- - 1,469 1,805 Morocco 1,204; United States 295. 
Potassie_._...........-do___- 1,351 1,357 France 912. 

Manufactured: 
Nitrogenous-___...__-.----.-- 59 , 875 59,314 West Germany 28,013; France 21,861. 
Phosphatie____......---.---- 364 1,458 Netherlands 1,028. 
Potassic__.._..thousand tons-__ 106 734 France 466; West Germany 22. 
Other_.__.--.--_.___-.---.-. 150,233 154,624 France 71,170; West Germany 49, 060. 

Fluorspar_.........-.-.._-_._-------- 9 , 932 13,241 France 8,743. 
Graphite, natural_..._..-_.----------. — 546 729 France 421; West Germany 97. 
Gypsum and plasters___.__..-...-.-.-. 489,153 446,234 France 392,195. 

See footnotes at end of table.
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued 

(Metric tons unless otherwise specified) 

a 

Commodity 1967 1968 Principal sources, 1968 
a 

NONMETALS—Continued 

Lime__._....--.---._-.-.------------- 88, 063 118,586 France 108,245. 
Magnesite___...-.....--------------- 3,600 4,601 Brazil 1,199; Austria 1,144. 
Mica, all forms_........-.------------ 1,342 1,821 United Kingdom 348; Norway 288. 
Pigments, mineral: 

Natural, crude_._-..-.----------- 178 5638 West Germany 259. 
Iron oxides, processed____---.----- 6,306 6,158 West Germany 5,261. 

Precious and semiprecious stone, except 
diamond: 

Natural and manufactured_grams_. 2,170,039 3,475,677 Tanzania | 1,428,364; United States 
,924, 

Dust and powder 
; value thousands_. $2 ,904 $2,248 Ireland $985. 

Pyrite (gross weight)_.....--.--------- 276,189 352,712 Portugal 193,381; Spain 93,945. 
Salt, including brine__.-thousand tons_- 944 1,140 West Germany 567. 
Stone, sand and gravel: 

| 

Dimension stone and slate, including 
worked____....-_-------------- 16,713 16,840 France 5,518; West Germany 3,950. 

Dolomite. _.......-.-----.------- 39 , 760 46,190 France 36,439. 
Gravel and crushed rock 

_ thousand tons_- 4,365 4,191 Netherlands 1,686; West Germany 

Limestone, except dimension... - ~~ _- 72,821 81,623 France 55,321. 
Quartz and quartzite___.._-----.-- 12,088 17,865 West Germany 11,503; Norway 1, 560. 
Sand, including metal-bearing 

thousand tons. . 7,457 7,801 Netherlands 6,334. 

Sulfur: 
Elemental___..._..-.------------ 224,118 288,424 United States 205,975. 
Sulfur dioxide__.-...-...-.------- 5,931 6,974 West Germany. 6,800. 
Sulfuric acid___..----.----------- 40,177 106,177 West Germany 89,588. 

Tale, steatite, soapstone, and pyrophyl- ; 
lite... _.--.----------------~-------- 26,825 29,659 Australia 10,243; Norway 5,085. 

Other nonmetals, D.e.s.: . 
Crude__...--------------=+------- 2 5 NA. 
Slag, dross and similar waste, not 

metal bearing: 
From iron and steel manufac- 

ture_...----------....-.-. 231,380 205,742 West Germany 64,125; France 44,222. 
Slag and ash, n.e.s__._.------- 16,579 185,867 Netherlands 16,097. 
MINERAL FUELS AND 
RELATED MATERIALS 

Asphalt and bitumen, natural_-_---_---- 7,705 4,255 Trinidad and Tobago 1,083. 
Carbon black_..____------------------ 17,608 20 , 462 Netherlands 6,619; West Germany 

Coal and briquets: 
Anthracite and bituminous 

thousand tons 5,888 6,737 West Germany 3,800. 
Briquets of anthracite and bitumi- 
nous_._._----------------do_-_-- 331 355 Netherlands 272. 

Lignite and lignite briquets__do---.- 137 98 West Germany 94. 
Coke and semicoke__.-----..---do-_--- 3,702 4,471 West Germany 3,398. 
Gases, all kinds._...----------------- 36,727 NA 
Peat, including peat briquets and litter 

thousand tons---. 50 51 Netherlands 26. 

Petroleum: . 
Crude and partly refined. _-..do-_-_-- 17,588 23,394 Libya 4,242; Iran 3,960; Kuwait 3,218. 

Refinery products: 
Gasoline, including natural 

do__.- 581 609 Netherlands 318. 
Kerosine and jet fuel. ..do_--- 50 158 Israel 71; Italy 35. 
Distillate fuel oil. _.__..do._-- 2,666 1,999 Netherlands 512; Italy 413. 
Residual fuel oil_.._.._-do_--- 2,570 2,881 West Germany 618; U.S.S.R. 282. 
Lubricants. _......----do-.-- 287 317 United States 81; Netherlands 78. 
Mineral jelly and wax___do---- 9 9 West Germany 4. 
Other: 

Pitch eoke___..._-----.-- 468 256 NA. 
Petroleum coke 

thousand tons-.- 91 109 United States 103. 
Bitumen and other residues 

do..._ 65 74 France 46; Netherlands 10. 
EE 

NA Not available.



THE MINERAL INDUSTRY OF BELGIUM AND LUXEMBOURG 127 

COMMODITY REVIEW Lead and Zinc—The ae and zinc 

. . smelting-refining industry of Belgium oper- 
Metals.—Aluminum.— Construction began ated at capacity during 1969, and Belgium 

of Alusuiss’s new aluminum . smelter “i produced ‘about 110,543 tons of lead and 
Amay near Liege. The plant is schedule 260,593 tons of zinc. All production was 
to go on stream at the end of 1971 or at based on imported lead and zinc raw 

the begi nning of 1972, with A, annual materials. According to preliminary figures, 
capacity of 84,000 os (A P ity of the principal suppliers of lead and zinc 
announcement = indicated a capacity OF yaw materials in 1969 were Canada, Congo 
66,000 _ tons.) About 24 percent of the (Kinshasa) , Ireland, and Finland. 
metal output will be delivered to the Sidal The Société des Mines et Fonderies de 

alu minum-product plant at Dulfel, Sidal Zinc de la Vieille-Montagne, S.A., Compag- 
will also be represented on the managing nie des Métaux d’Overpelt-Lommel et de : 

See nents pall et S00 align nn” Corphalie, $.A., and Métallurgie Hoboken 
investments will total . om 100 d continued as the sprincipal lead and zinc 

Copp Oreos ° pester copper an producers in the country. Modernization 
. anodes provide most - phe raw copper and improvement of existing facilities, 

processed by Belgium’s refineries during rather than huge investments for new 
1969. . The Olen plant operated at full plants, were the general practices of the 

capacity by Societe Géneral Metallurgi e de three principal lead and zinc producers of 
Hoboken, remained the principal producer Beigium. At Hoboken new facilities for 

of electrolytic copper i the country. The recovery of bismuth went on stream. How- 
P lant’s annual electrolytic copper capacity ever, details on capacity and other techni- 
was increased from 210,000 tons fo 240,000 cal characteristics were not disclosed. 
tons during 1969. Plans were readied for a Other Nonferrous Metals—Belgium pro- 
further increase of capacity up to 270,000 duced cadmium, bismuth, germanium, 
tons. However, the date for completion of Jjcniym. and , precious , metals as 

the second expansion phase was not byproducts of its smelting operations, In 
announced. ‘The construction of a new sec- addition Belgium produced _ significant 

tion for sem icontinuous casting of copper quantities of cobalt and radioactive ele- 
plates continued, and the completion date ments and compounds from imported raw 

was set for early 1970. . . materials. Most of these products were 
Iron and Steel—Belgium’s iron ore pyo- exported 

duction of about 93,000 tons was insufi- Nonmetals. — Cemen t. — During 1969 
cient to satisfy demand. The iron and steel cement producers operated 14 plants with 

industry oP erated a Imost entirely on 28 kilns. The largest producers were S.A. 
imported iron ore during 1969. Cimenteies CRB with five plants and a 

Belgium increased steel production by 12 total capacity of 2.2 million tons per year 
percent over that of 1968; the trend away and Ciments d’Obourg S.A. with an 

from Thomas P roduction and toward annual capacity of 1.5 million tons. 
oxygen steel continued. The increase was Diamond, Precious Stones, and Gems— 

entirely in oxygen-processed steel. Domestic Belgium remained a significant processor 
steel consumption accounted for 25 percent of imported raw diamond and other gems 

of national output. The merger between and precious stones. Foreign competition 

Cockerill-Ougrée-Providence, Belgium's and the lack of replacements of aging cut- 
largest operating company, and Espéranee- fey represented serious problems for the 
Longdoz was continuing according to a future of the industry. 

flexible schedule. The combined produc- Mineral Fuels.—Liquid fuels and natural 
tion of the two firms is slightly more than gas remained the principal sources of 
one-half the national total. The EEC has energy in Belgium during 1969, and con- 

approved the merger. Investments by the tinued to displace domestic coal in the 
steel industry were about $100 million, country’s energy market. 
approximately $26 million more than in Coal—The regressing Belgian coal 

1968 when investments were at a 10-year- industry continued to face the same prob- 
low. Although one new blast furnace and lems as in the few past years. During 1969, 
one replacement blast furnace were under 
consideration the bulk of investment funds 2 Where necessary, values have been converted 

went into plant modernization. from of Risso Uap oo to U.S. dollars at the



128 | MINERALS YEARBOOK, 1969 

the level of coal production was reduced southern fields. The 25 mines in operation 
a by ll percent, and the demand for coal . at the end of 1969 contrast.sharply with 

fell approximately 5.5 percent. Both the 75 mines operating at the beginning of 
| exports and imports were slightly below the past decade. | 

1968. The industry however, registered Compared with the 1952 level, the 

some positive aspects by significantly number of operating mines in 1969 had | 
reducing stocks of coal at mines, and by been reduced about one-sixth and the 
raising the miners’ productivity index. number of workers to about one-fourth. 

Six mines were shut down during the Coal production at 13.2 million metric . 
year, all in the southern fields. Three tons was less than one-half of the 1952 

mines were closed in the Charleroi Basin, record, while the productivity index for all 
two in the Liége Basin and one in Center. underground mines was more than double.. 
Of the remaining 25 operating mines, five The following tabulation shows the 
are located in Campine and 20 in the _ changes: 

oe . Production - Employment Productivity 
Year No. of (thousand (thousands, (metric tons 

Mines metric tons) underground) per man-shift, 
underground) 

1952_...--.-------------- 143. 30,384 * 119 ,578 : 1,146 
1960__.-- 2-2 75 22,465 77,333 1,388 
1965_-_------------------- 54 19, 786 57 ,465 1,874 
1968_-.--- 22 31 14,807 37,114 2,232 
1969__.------_------------ 25 13,200 30, 852 2,897 

Imports of coals in 1969 declined only  eries at Antwerp, that of International Oil 

slightly from last year. The trade was by 2.7 million tons and Rafinerie Belge by 
| marked by increases from non-EEC sources 2 million tons, increased the total refinery 

and a decided reduction from the EEC. capacity to 28 million tons per year. In 

Among the non-EEC suppliers, the United addition, the Belgian-U.S.S.R. enterprise, 

States maintained its leading position, Nafta-B, a new company in Antwerp, was 

' Poland ranked second, and the U.S.S.R. building a tank farm with a capacity of 28 
followed third. | million cubic feet on a_ 68-acre | site 

Apparently Belgium’s coal consumption intended for refined products from the 

(20.3 million tons in 1969) declined by U.S.S.R. | 
more than | million tons in 1969, chiefly The Chevron Company has _ received 

as a result of the drop in the indigenous Government approval for a 5-million-ton- 

coal output. Imported coal accounted for  per-year refinery at Feluy near Nivelles. 

32.8 percent of the coal consumption com- Crude oil for this new refinery will be © 

pared with 31.6 percent in 1968. Coke delivered through the Rotterdam-Antwerp 

plants were the principal coal users, with a pipeline, in which Chevron has a 16-per- 

consumption of 9,488 thousand tons of cent interest, and through an _ extension 

coal. Except for the coking sector, all other Chevron will build at its plant site near 

consumer groups used less coal in 1969 Feluy. Reportedly it will also build prod- 

than in 1968. uct lines to customers in southern Belgium 

Petroleum and Natural Gas—Belgium as well as to Brussels and Antwerp. The 

remained a large crude-oil processing coun- refinery is scheduled to go on stream in 

try during 1969. The industry is com-  mid-1971. 

pletely based on imported crude oil; it has The conversion to imported natural gas 

no domestic output and there has been from the Netherlands continued during 

only limited exploration for liquid hydro- 1969 in Belgium. About 7,000 million 

carbons. The growth of Belgium’s petro- cubic meters of natural gas was delivered, 
leum industry continued during 1969, and at yearend 1969, natural gas had 

although there were no new refineries reached about 50 percent of Belgium’s 1.5 

commissioned. The expansion of two refin- million gas consumers.
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LUXEMBOURG 

The iron and steel industry of Luxem- _ together with that of Belgium, it is known 
bourg continued as the only segment of that imports of iron ore, nonferrous 
the country’s mineral industry that was of metals, and fuels were essential to supply 
significance by European standards. Pro- Luxembourg’s mineral-processing indus- 
duction of other mineral commodities, _ tries. Roughly about 70 percent by value 
mostly quarry products and manufactured of the coun try’s total exports can be 
fertilizers, were of local importance only. attributed to export of iron and _ steel 
Although official trade data were reported _ products. 

Table 4.—~Luxembourg: Production of mineral commodities 
| (Thousand metric tons unless otherwise specified) 

, s 

Commodity 1967 1968 1969 e 
RL  , 

METALS . 
Iron ore and concentrate___.________________.__.....___. 6,304 ‘ r 6,393 6,400 Pig iron (including blast furnace ferroalloys)__..___._______ 3,963 t 4,308 4,872 Steel ingots and castings_______.__________...___....___. 4,481 r 4,834 5,500 Semimanufactures_____...._____.._______.._.___._.._.._.. 3,531 3,771 3,800 NONMETALS 
Cement, hydrauliec____.___.._______.._______..___ r 186 191 190 * Gypsum and anhydrite, crude_____________._..____._..__. 11 9 
Fertilizers, manufactured: Phosphatic: 

Thomas slag, gross weight_____._.__.___._._________. e750 730 750 
Other (P20s content)_________-____-___ ee 120 110 120 

Quartz, quartzite, and glass sand___thousand cubic meters __ 27 25 27 
Stone, sand and gravel, n.e.s.: 

Molding sand____._.._..__-___-2-- eee ee 28 24 24 
Stone: . 

Building stone: 
Rough-cut_ .._.......thousand cubic meters__ e 25 20 20 
Facing___-..._..-.-thousand square meters. _ e6 5 4 

Cut stone, crude__.____.._thousand cubic meters_. 1 1 1 
Crushed rock__._-_-.----------.---_-._-.-do____ e 160 150 160 
Dolomite__.._--..------. 2-22-22 eee 171 170 180 
Limestone_-__..-_-.-_---------------2------ eee 30 28 20 
Paving blocks________--.._.... thousand pieces__ e 35 33 30 MINERAL FUELS AND RELATED MATERIALS : 

Coke, gas plant______._____-_______._______..... e10 10 10 
Manufactured gas____.___._._______million cubic meters _. 25 24 23 $$$ 

e Estimate. r Revised. 

: | COMMODITY REVIEW Steel production totaled 5.5 million tons. 
. Aciéries Réunies de Burbach-Eich-Dude- 

t eon and weehane 47 oe ane lange, S.A., Luxembourg (ARBED) was 
. . i neusity: employing a 1 b P othe the largest iron and steel producer in the 
on a Wage t camers, cnt of. th y tar t © coun try. The increase in production 
most vind ant eh, ent 1 G © 1D * * resulted mos tly from new facilities. In 
Of. Li si anne . ine d ran d u Y broad outline the new investments will 
° . fies of ours Produce he d equa d provide for concentration of pig iron pro- 

oo ties © oduct ore t e hed abo i, 6 hm L. duction at the Esch-Belval plant and will 
hi on vo pr nd fon Ota n a we ° bro - include construction of two blast furnaces 
Fre ons, an fal fe r vn mostly tj — and an ore crushing and processing plant, 
th ce i in ducte eR or the oP era ion re as well as a new LD-AC converter for the 

° s ns d te vba, 9 00 nil; ° hone. or d Differdange Division and the expansion of 
he ot € . o about mation tons, ts the wire-rod facilities in the various the eposits covered an area equa to ARBED divisions. 
approximately 1.4 percent of the country’s S.A. Miniére et Métallurgie de Rodange, 

was low and varied between 20 and 30 specialist in wire rods, completed a rolling 
percent, averaging 28 percent. Nine open mill in October and has announced plans 
pit and four underground mines were in for a new blooming mill modernization 
operation. program.





The Min try 1V1 e Mineral Industry of Bolivia 

By Frank E. Noe?! | 

The political stability and economic D. S. Number 08635, January 29, 1969: 
progress which had existed for the past sev- Authorizes the Banco Minero de Bolivia | 
eral years came to an abrupt end in 1969 (BAMIN) to buy and sell gold as well as 
as the result of several events which pre-_ silver and platinum. It authorizes the Cen- 
cluded normal, healthy development of tral Bank, through a revolving credit, to 
private enterprise, particularly in the field lend BAMIN capital required to buy Bo- 
of mineral resources, in Bolivia. The cli- livian gold production. All producers of 
mate for investment in the mineral indus- above metals must sell production to 
tries, which had been stimulated by Presi- BAMIN and will be paid world market 
dent René Barrientos, suffered a severe prices (London Metal Exchange) _ less 
setback in April when the President was transportation, insurance, refining, and 
killed in a helicopter crash. Political devel- commercialization costs. Producers of com- | 
opments subsequently culminated in a _ plex minerals which also contain gold, sil- : 
takeover of the Government by a group of — ver, and platinum may continue to export 
Army officers with General Alfredo Ovando their product as before. 
Candia as President of the military coup. D. S. Number 08676, February 26, 1969: 
The military Government issued a mani- Lifts fiscal reserve status of 487,088 hec- 
festo outlining its economic program as_ tares in zone 1 and gives the potential oil- 
being a system neither capitalistic nor so- gas land reserve to Yacimientos Petroliferos 
cialistic but rather nationalistic and revo- Fiscales Bolivianos (YPFB). 
lutionary. Principal economic objectives D. S. Number 08871, July 31, 1969: All 
listed by the new regime were to reassert the potential oil- or gas-bearing ground is 
the country’s sovereignty over natural re- now considered a Government reserve area 
sources, expand the mining industry, pro- except that land under concession to YPFB 
tect national capital, control imports, and or private oil companies. 
Teorganize the system of the exports of D. S. Number 08872, July 31, 1969: Re- 
metals and minerals. Simultaneously with quires those companies that supply special- 
the declaration of its economic precepts, ized technical services and who wish to be 
the military government annulled the Pe- considered as contractors in Bolivia to be 
troleum Code of 1956. Although General accredited by the Ministry of Mines and 

Ovando announced on October 11, 1969, Petroleum. They must hire a legal repre- 
that the Bolivian Gulf Oil Co. (BOGOC) sentative with an office in La Paz and 
would not be nationalized, the revolution- must deposit a guarantee of $10,000 to the 
ary government, on October 17, national- order of the Direccién General de Pe- 
ized BOGOC, an American company with  tréleos in the Central Bank. No foreign 
heavy investments in the Bolivian oil busi- company is allowed to supply those serv- 
ness, This created a tremendous anxiety ices that can be carried out by national 
among private enterprises in Bolivia, and contracting companies. Those contracting 
clarification of the future policy of the companies with authorization to work in 
new Government was still awaited at year- Bolivia must have at least 85 percent Bo- 
end. livian nationals on their payroll. 

The following is a list of Supreme De- D. S. Number 08873, July 31, 1969: 
crees and Supreme Resolutions proclaimed Turns over to YPFB all Government re- 
during 1969 which are of particular signif- TChief Latin Ameri . =. ' 
icance to the mineral industry: Mines Washington De. ‘Pecalist, Bureau o 

131
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serve areas where potential gas or oil de- value of their exports or sales: small min- 
posits may be found. ers—1.5 percent; medium miners—2 per- 

D. S. Number 08936, September 26, 1969: cent; other mining firms—3 percent. In ad- 
Annuls the Petroleum Code and its Regu- dition, all private firms will set up in 
lations decreed respectively on October 26, ational banks, in the form of time depos- 
1955, and January 24, 1956. its for a minimum of | year, all the divid- 

D. S. Number 08950, October 6, 1969: ends or ere de, profits declared ft favor 
Establishes that all tin-ore and tin-concen- ° the stockno ers OF partners, atter the 

. i payment of taxes on total income. 
trate producers in Bolivia must offer to 
sell to the Empresa Nacional de Fundi- D. S. Number 09009, November 27, 1969: 
ciones (ENAF) , starting November 1, 1969, Declares as a national reserve all mineral 
the quantity and quality of the above tin deposits in the Provinces of Mamoré and 

products that ENAF estimates the produ- Itenez, Department of Beni. — 
cer can supply. : D. S. Number 09016, November 27, 1969: 

D. S. Number 08956, October 17, 1969: Declares that the gold-mining concessions 

Decrees the nationalization of the Bolivian Of BOL-INCA Mining Corp. are cancelled 
Gulf Oil Co. (BOGOC). and reverted to the State. 

D. S$. Number 08959, October 25, 1969: _D. S. Number 09028, December 10, 1969: 

Obligates the surrender to the Central Gives the Banco Minero the total Bolivian 
Bank of Bolivia of 100 percent of the for- ™ineral export monopoly and annuls Arti- 

. eign exchange arising from exports by the cle 201 of the Mining Code. However, if 

public and private sectors at the rate of mineral producers can show BAMIN by 
| exchange of $bl1.875 per dollar, except for their contracts that they can obtain better 

expenditures associated with sales. All for- Conditions or financing terms than BAMIN 
eign currency needed for import of ma- offers, they are free to sell their ‘products 

chinery, freights, etc., is to be rebought at © others. They must still register their 

the Bank’s selling rate of $b12.132 per dol- contracts both with BAMIN and at the | 
| ‘Jar. Except for YPFB, entities of the public Central Bank. All such producers, includ- 

sector and the enterprises subordinate to ing Corporacién Minera de Bolivia (COM- 
them will pay 20 percent of their net prof- BOL), must pay BAMIN commissions on 

| its to the State. YPFB will pay 19 percent the total mineral export value ranging 
of gross production value in addition to from 0.25 percent on zinc concentrates to 

: the departmental royalties of 11 percent of 1.50 percent on high-grade tin, wolfram, 
gross production value. As of October 25 copper, antimony, silver, and mercury. 
up to December 31, 1970, the private min- The contribution of the mineral indus- 
ing sector will set up as a time deposit, try to the gross domestic product of Bo- 
with a minimum period of 1 year, in Bo- livia decreased from 17 percent in 1968 to 
livian owned national banks at the time of 15 percent in 1969; however, the industry 
obligatory surrender of foreign exchange, accounted for 95.5 percent of the total 
the following percentages on the gross value of Bolivia’s f.o.b. exports. 

PRODUCTION 

Except at the operations of COM-_ shown for most metals and nonmetals ex- 

IBOL, actual production is not meas- cept for bismuth, gold, and asbestos. Zinc 

ured. For the small and medium mines, production increased 133 percent, and lead 

production is measured by exports with gained almost 14 percent as a result of the 

the exception that free gold and insignifi- initiation of operations at the country’s 

cant silver production from alluvial sources largest zinc mine. Production of natural 

is not exported regularly but is purchased gas dropped an estimated 13 percent but 

by the Central Bank through BAMIN. there was little change in the production 

During the year, production gains were of crude petroleum or refinery products.
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Table 1.—Bolivia: Approximate production of mineral commodities 
| (Metric tons unless otherwise specified) —_—_— eS 

" . Commodity 1967 1968 1969 P 
. 

eres 

METALS ! | 
Antimony: . 

Mine output, metal content ?______..__....---_ eee 11,276 11,117 13,137 
Metal?_______---------------- 22 e- ee 8 47 28 Beryllium, beryl concentrate @_---------------._-...-..--gross weight_.  ______ 1 weonece Bismuth: > ae Mine output, metal content. -__.-___.-_.._222 222-8 _ 502 ‘611 607 . 
Metal __..._.------------------ eee wo-~ee a: Copper: - 
Mine output, metal content__._..-...__-_......._.....--. 6,087, «7,131 7,983 
Metal___-_-.-------------------- +2 22 -- ww eeee w----- -13 ; Gold, mine output, metal content_-___-_-_..-......._______troy ounces__ 55,069 68,266 ¢51,000 . Iron ore___...-------------2----- +2 - eee woe ee 1,765 Lead: 

. Mine output, metal content____---_--.---.22----- ee 7 20,242 r 21,684 24,703 Metal, including alloys___.----..-_------------2-2-- eee 237 ‘NA << 22 Mercury ?_____.._.---.--------------------.---_-.---76-pound flasks __ 100 134 68 Silver, mine output, metal content____________.__thousand troy ounces__ 4,515 5,180 6,013 
in: . 

. Mine output, metal content__._.----.--.._.---...-...-long tons.._ 26,890 28,945 29 ,415 ' Metal, including alloys__-_._........._2..._._.............do_... 800 wo---e 47 Tungsten, mine output, metal content_.______......_..._...__......... r 1,546 r1,771 1,841 | Zinc, mine output, metal content_....-------------------------------. 16,754 111,223 26,195 | 

7 | NONMETALS | . 
Asbestos ?_____._._-2- eee 4 1 wenete 
Cement____._._-__--.----.--.-..--_.._......._.__..-thousand tons _. 62 71 80 
Gypsum, crude ?___..__......-.-..._-.---_.-._---_-___._._..- 1,100 1,600 3,613 
Salt 2.2222 4,445 NA ‘NA 
Sulfur, elemental ?___.....-..-.------------------------------------- * 50,307 35,429 36,219 

. MINERAL FUELS AND RELATED MATERIALS . _ 
Gas, natural, gross production___...-.......-._._.._million cubie feet... 30,465 132,683 ¢ 28,409 
Natural gas liquids: 2 Co 

Natural gasoline... --.------------------~---42-gallon. barrels_.- 65,661 NA NA 
Liquefied petroleum gas_._................._.._...___.....do___. 3,142. NA NA Petroleum: Lo oo, Crude oil_.__.....--.-.......____...._thousand 42-gallon barrels-. 14,527 +14,974 14,759 
Refinery products: | we . 

' Gasoline, motor__._...-.....-...-...-___.....____._..do__.. 1,507 1,652 1,846 
_  Kerosine and jet fuel_._. 2222 202.2--._.._..__.___....-do___. 679 740 808 

Distillate fuel oil. -.......------- 22-22 do____ 752 624 612 
Residual fuel Oil... eee -d0_- 792 1,020 958 
Liquefied petroleum gas... -.._.----------------.---5--do___- 3 21 27 

e Estimate. P Preliminary. ® Revised. NA Not available. 
1 COMIBOL production plus exports by small and medium mines and smelters unless otherwise noted. ? Exports by small and medium mines. . 

| TRADE a a 
Preliminary figures indicated an export The relation of mineral trade to total 

value for minerals of $140 million2 trade for 1967-1969 is tabulated below: 
_ (f£.0.b.) and $25.3 million for petroleum, . 
an increase over 1968 figures of $22.2 mil- TT 
lion and $200,000, respectively. Tin contin- , Value (million dollars) 
ued to be the principal export although | Mineral Total 
its share of the total export market commodity commodity 
dropped from 53 percent in 1968 to 49 
percent in 1969. Although the quantity of Exports (f.0.b.): . 
metallic mineral exports increased slightly 7+ alata 14g 8 
over 23,000 tons, zinc alone accounted for 1969____________- 165 - 178 
almost 15,000 of this difference. On a value Imports (c.i.f.): 15 151 
basis, however, zinc exports increased only 1968_____-__---. NA 153 
$4.84 million while tin and antimony in- 1969------------ NA °167 

s e e 
a creased respectively $9.9 million _and $4.9 e Estimate. | NA Not available. 

million. Data pertaining to Bolivian im- 
orts on a commodity basis are not vet 2 When necessary, values have been converted 

P ilable for 1968 y © y from Bolivian dollars (B$) to U.S. dollars at the available fOr . rate of $B11.885=US$1.00.
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oo | Table 2.—Bolivia: Exports of mineral commodities 
. (Metric tons unless otherwise specified) . 

oo, a Commodity 1967 - 1968 | 

c _ METALS | : | 
Antimony: 

7 In ore and concentrate_-.-...-.-.---.------------------------------------- 11,468 11,070 
‘Metal, including alloys, all forms._____........--....------------------------ 8 «AT 

Beryl___....-.--._.-------.---------------------------------------kilograms..  -__--- 1,309 
Bismuth, in ore and concentrate___.-.--.--------------------------------------- | 581 575 
Copper, in ore and concentrate... -~.---.-_----.--------------------------------- 6,342 6,930 
Gold_.__-_.-._-. ee +--+ -------------troy ounces... 1,157 745 
Lead: oo oe 

- In ore and concentrate--_._-.--------------------------------------.-------. 19.98 22 326 
__ *. Metal, including alloys, all forms.--..-.-.---_.------------------------------ 351 , | 

_ Mereury.._._--.--.------------------------------------------76-pound flasks _ _ 140 134 
"Silver, in ore and concentrate___...-..--..-----.-------..--thousand troy ounces... 4,518 | 5,180 

Tin: : . 
-In ore and concentrate__.___.--.--.--..-.---------------------.-long tons... 25,941 28,945 

_ Metal, including alloys.....-..--.-----------------------------------d0____ 1,038 ------ 
Tungsten, in ore and concentrate____-_....---.--------------------------------. 1,547 1,811 
Zine, in ore and concentrate. __.-.-.------.------------------------------------ 16,697 11,785 | 

: | NONMETALS = 
Asbestos. ___-.------------------------------ +--+ ee eee eee eee eee A 1 
Gypsum.._._..-.-2--------------------L Lee eee eee eee 1,890 | 1,600 

-. Salt. loll lee eee -e---e---e------, 4,784 8 
Sulfur, elemental. _--.-.------------------.----------------------------------- 50,308 35,429 

Se ' MINERAL FUELS AND RELATED MATERIALS - 
Gas, hydrocarbon_.._...-...-.---------_------.-----------.-million cubic feet_- 303 w----- 
Petroleum, erude.__.--------------------------------thousand 42-gallon barrels__ 10,521 10,329 

| — | a COMMODITY REVIEW / : 

METALS entity authorized to smelt mineral concen- 
| , a : | ~~ trates in Bolivia, COMIBOL was author- 

Antimony.—The Empresa Minera Unifi- ized by the Cabinet to establish a bismuth 
cada, SA. (EMUSA), continued to be the smelter in Telemayu. A contract was 
Most important antimony producer in signed with the Belgian firm Poudreries 
Latin America., The company exported Réunies de Belgique for the construction 
slightly over 5,000 metric tons during the of a smelter with a capacity to produce 
year. Most of the company production about 70 metric tons of bismuth per 
comes from two mines, the Chilcobija month. Construction of the $1.1 million 
mine near Tupiza, and the Caracota mine smelter began in October and was sched- 
near Potosi. Both mines have new mills uled for completion and operation by 
which can treat between 100 and 140 met- March of 1971. | | 

ric tons each per day. During the year, Gold.—South American  Placers, Inc. 
| dump material from previous operations (SAPI), continued to be the principal 

was combined with mine output in order producer of gold in Bolivia. During the 
to increase recovery. Other important anti- year, SAPI produced 973,190 grams of fine 

mony producers are Empresa Minera San gold and 34,882 grams of silver. All of 
_ Juan, Empresa Minera Bernal Brothers, SAPI‘s production is sold to the Central 

Churquini Enterprises, and Compafiia Mi- Bank through BAMIN at the London 
nera del Sur. Approximately 20 other me- Metal Exchange price minus 17 percent 
dium mining companies produced an an- taxes on _ gross production and _ other 
nual average of 61 metric tons each. charges by BAMIN. SAPI has about 2 

Representatives of Japanese companies years of dredging operations before it runs 
entered into discussions with medium-sized out of reserves. | 
mining companies for the construction of The BOL-INCA Mining Corp. lost con- 
an antimony smelter near Tupiza. ENAF cessions to 77,772 acres of gold placer 

arranged for the visit of three technicians ground along the Mapiri, Kaka, and Beni 

from the Czechoslovakian Skoda Co. to Rivers for a linear distance of 162 miles 
carry on a feasibility study for the con- when, in Supreme Decree Number 09016, 
struction of an antimony smelter near the Government cancelled BOL-INCA’s 
Oruro. concessions and reverted the land to the 

Bismuth.—In spite of opposition by State. Initial concessions were obtained by 

ENAF, which claimed that it is the only the company in the period 1932-37. but
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there is no record of any gold production one pound of purchased tin in the world oO 
by the company from that time to the market was reported at $1.37. | , 
present. The last company to explore The Empresa Minera ESTALSA, owned 

' BOL-INCA’s concessions was Tidewater by W. R. Grace & Co.,.Chase-Manhattan 7 
Oil Co. in 1964-65 when Tidewater drilled Bank, Lockheed Aircraft Corp., and United. 
200 exploratory holes in the Mapiri, Kaka, States Steel Corp., was the only tin-dredg- | 
and Alto Beni Rivers with negative results. ing operation in Bolivia ‘in 1969: and was 

There are reportedly about 40 to 50 ac- the major private tin producer in the ; 
tive cooperatives located along the-Tipuani country. The dredge and_ two - washing 7 
River. The Tipuani gold cooperatives in plants supplied by slushers had an effective 

| 1969 sold 17,860 troy ounces of fine gold to daily production capacity of 10,300° cubic | 
BAMIN. yards and worked approximately 270 days | 
Tin.—Construction continued through- during the year. The company: produced 

out the year on the $9.3 million tin during its first full.year of operation 1,802 
smelter being erected at Vinto near Oruro metric tons of fine tin in concentrates ae 
for the National Smelting Co. At yearend which averaged about 42 percent tin. The ‘s 
it was estimated that the smelter would be dredge operated. near the village of Avi- | | 
ready for operation about September of caya which is approximately 75. kilometers 
1970. During the year, two laws were de- south-southeast of Oruro. Se 
creed specifically to assist the National In 1965 International Metals Processing | 
Smelting Co. both financially and mate- Corp. (IMPC) obtained a lease from 
rially. D. S. Number 08916 of September COMIBOL to work the Kenko tin tailings : 
13 exempted ENAF from payment of ex- deposit from the Catavi mill. IMPC has 
port taxes on its future metallic sales until developed a flotation process for recovering 

_ it had capitalized itself to the amount of tin from the Kenko tailings but, although 
$4 million. D. S. Number 08950 of October the flotation mill was completed 2' years 

| 6 decreed that all tin producers—small, ago, a satisfactory system for feeding the 
medium, and nationalized mines—would mill has not been developed. The company 

. have to offer their production of tin con- has two small suction dredges, but ‘the oe 
centrates to ENAF which will select the consolidated slimes and-sands must be bro- | 
quantity and quality that it requires. ken up before suction is possible. The | 
Under the decree, ENAF is empowered to dredges are equipped with rotary blades to ~ | 
inspect the individual mining operations to break up the ground, but because of. the a 
determine the quality and quantity of tin many years the tailings have been in place, 
concentrates which can be produced, In _ the slimes have acted as a cementing agent . 

addition, Bolivian customs offices are not on the coarser sand grains, thus making 
to permit the export of tin concentrates certain layers extremely hard. The result- — 
without authorization from the Ministry of ing abrasion of the cutting blades plus the 
Mines and Petroleum. very high acidity of the ‘tailings water , 
COMIBOL continued to carry on vola- have created a problem which has not as | 

tilization studies at the old Pero and Met- yet been successfully solved. The company 
abol smelters. With very low-grade tin con- exported during the year only 17.3 metric | 
centrates as a raw material, a volatilization tons of tin in concentrates containing 
product (flue dust) was produced. about 20 percent tin. IMPC employs about 
Approximately 572 tons of this product as- 40 permanent personnel and has invested 
saying 49.22 percent tin were exported and an estimated $3.0 million in Bolivia. 
are included in the export figures in table == Trans-American Resources, Inc., a sub- 
4, : sidiary of Shattuck-Denn Mining Co., has 

The total unit cost to COMIBOL to been developing the Kellguani tin mine, 
place one pound of tin, mined and milled just north of La Paz on the southern flank 
by its own facilities, in the world market of Chalcataya Mountain. The company op- 
decreased from $1.35 in 1968 to $1.34 in erated a small mill, about 60 metric tons 

1969. COMIBOL’s purchases of tin in con- input capacity, but this was not profitable 
centrate form decreased from 2,542 tons of at that small mining scale. Production by 
fine metal content in 1968 to 2,433 tons in small contractors is continuing. During the 
1969. The price COMIBOL paid per year the company produced 75 metric tons 
pound of fine tin content was $0.95, the of fine tin and exported about 65 metric . 
same as in 1968, but the total cost to place tons in high-grade tin concentrates. The
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a mine is unique in Bolivia because:it is an it ideal for large-volume production using 
interbedded quartzite and shale-deposit in a long-wall retreat mining method..-The 
which most of the tin mineralization oc- mine could be a large tin. producer | if 

a curs in, fractures but only in the. quartzite. worked on a scale of about 2,000 metric 
| The hale, which is almost slate, does not tons per day and if thoroughly mecha- 

carry tin. The deposit is of low grade, nized. Trans-American, however, lacks suf- 

about. 0.60 percent tin, but has-an enor- ficient capital for the investment this mine 

‘mous: volume of: potential reserves. There requires and has given an option to the 

are: 13 known quartzite. beds, ranging in Scurry Rainbow Oil Co. which is reported 
a thickness from 3 to over 30 meters, which to be checking reserves and metallurgical 

dip about 25 degrees.to the south making treatment. : | | | 

| | . able 3.—Bolivia: Exports of tin by grades, groups, and companies, 1969 
Fd a 3 oo ea ks: (Kilos: of contained tin) . 

, SO : — VK - ese —— ™ —————— — Oo ———— 

ws “+ “Grade ’. +: .°* COMIBOL Medium BAMIN BAMIN > Other Total 
wl | LOO, wy mines (medium) (small) 

en SOE EY 
0 to 10__.-------------- | 101,468 © —_ 79, 400 ------- | __ 8,696 ~------ 189,564 

" » 10 to 16_----,----------- 69,952 . 169,105 ~------ * 105,785 111,408 _ 356,250 
15 to 20_...-...--..----- . 689,325 — 519,634 24,210 869,109 ------. . 2,052,278 
20 to 25___..-.---------- 954,848 1,342,982 126 ,326 710,705 15,899 3,140,760 
25 to:30__..-..---.------ 680,481 - 505,189 © ___-.-- 270,113 ------- 1,455,733 
80 to 85__..-.-..--.----- 945,633. 217,708 = = 18,682 146 ,643 2581 1,324,247 

_ 35 to 40...-----.----.--. 2,870,707 1,384,491 ‘ "%,645 °° 46 ,647 ~------ 3,809 , 490 
40.:to 45__..---2--------- 3,042,507 | 928,274 - 16,715 315,041 29,1381 4,311,668 

7 45 to 50_-.-.--.-----.--. 4,204,708 602 ,974 8,691 662 ,876 23,944 5,483 ,193 
50 to 55_..--.--.-------- 1,247,180 389 ,347 -----+- 552,739 25,299 2,194,565 

. - 65 to 60__-..--.--------- 4,572,090 141,949 ------. --401,575 ------- 5,115,614 
60 to 65_-.--.----------- 48,013 =~ 273, 732 ------- 185,401 w------ 507 , 146 
«65 to 70_----2-- 2b eae dee _o----e 13,030 _------ - 18,080 

. Over 99_ -..-----5------- woneeee weene ee eee eee eee ee 37,976 7,976 

Total, ..--.-2.2--- 18,876,912 6,554,735 197,269 4,288,360 44,238 29,961,514 

| 1 International Metal Processing Co. — | 
*-Hormet Smelter. 7 
_3 Empresa Nacional de Fundiciones (ENAF). a - 

Source: Ministerio de Minas y Petréleos. | 

- ae Table 4.—Bolivia: Exports of tin by groups | 
a oe : (Long tons of contained tin) 

a oo oo Group 1967 1968 1969 P 

Tin in concentrates: * to 
: . Corporacién Minera de-Bolivia (COMIBOL)---...----------------- 117,377 18 ,520 18,312 

. - Medium-size mines__..-......-.-----.-------------------------- 5,828 6,674 6,662 
Banco Minero._.__--.------------------------------+-----+------ 3,234 3,751 4,221 

Smelter products: 
Refined metal and solder__.........-....-..--------------------- 1,038 ~----- 27 

. Volatilization products. _....--_--.------------------------------  ------ wase-- 267 

Total__...2-..---------------------------------------------- 26,977 28,945 29 , 489 

P Preliminary. 

Table 3 shows a breakdown of tin con- tric tons of lead concentrate of 60.5 per- 
centrate exports by grades and groups. cent lead. The mining method used is 

Zinc.—In February 1967, the Matilde overhead cut and fill with the fill being 
Mine Corp., a 50-50 partnership between pumped to the stopes directly from the 
cated States reel and Philipp Brothers jill. The concentrate travels by a 7 mile 

orp., was granted congressional approval pinetine to Chaguaya on Lake Titicaca, 
of its lease and production contract with . . across the lake by ferry, and by rail from 
the Government of Bolivia. Two years and Pr M the P . hipvi 
almost $13 million later the largest zinc uno to Mataranl, | the cruvian stp ping 

producer in Bolivia went into operation, POT. Eventually the company will produce 

The production goal is 330,000 metric tons about 100,000 metric tons of zinc concen- 
of ore annually. In 1969 production was trates assaying 56 percent zinc and approx- 
31,057 metric tons of zinc concentrate aver- imately 6,000 metric tons of lead concen- 

aging about 55 percent zinc and 4,026 me- trates assaying about 55 percent lead.
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NONMETALS book, the Bolivian Government, repre- 
sented by BOGOC and YPFB, signed a 

Cement.—The Sociedad Boliviana de sales agreement with Gas del Estado to de- _ 
Cemento completed expansion of its plant liver to Argentina over 1 trillion cubic feet 
at Viacha. The plant rated at 200 tons per of gas in a 20-year period. The Bolivian 
day was able to produce only 25,000 tons Government approved the formation by 
following its expansion as a severe storm YPFB and BOGOC of a Delaware corpora- 

knocked down the chimneys in October _ tion called Yacibol-BOGOC Transportadores 
and 3 months’ production was lost. (YABOG). This corporation was to serve 

The Compafiia Boliviana de Cemento as an autonomous transportation conces- - 
began construction of a cement plant  sionaire charged with the construction of a 
about 40 kilometers from the city of Coch- pipeline and the transport of gas at cost 

abamba. It was estimated that the invest- from the Bolivian fields to the Argentine 
ment, made by a local cooperative, would border. YABOG was then able to borrow 

be more than $5 million. The plant, on the credit of its sponsors the funds re- | 
equipped with Italian machinery, would quired for the construction of the pipeline. 
have a capacity of approximately 100,000 The World Bank lent the enterprise 

tons of cement annually. $23,250,000 which was guaranteed by the 
Sulfur.—Decree Law Number 472 of Government of Bolivia and jointly and 

January 24, 1969, permits private national severally by YABOG’s two sponsors. An 
or foreign capital to invest in development additional loan for the same amount was 
and mining of sulfur concessions owned by obtained from the New York State Com- 

the Caja de Pensiones Militares (CPM) in- mon Retirement Fund on the basis of a 
side the 50-kilometer. border strip in west- guarantee by the Gulf Oil Corp. After in- 

ern Bolivia with the proviso that the ma- ternational competitive bidding, contracts 
jority of the joint venture stock or greater were let for the main supply of pipe with 

participation be held by the CPM. It was a German firm which had subcontracted a 
reported that the Scurry Rainbow Oil Co. sizable portion to an Argentine manufac- | 
of Canada had a contract with CPM and turer, and with a United States firm, Wil- 

had done exploratory drilling, but due to liams Brothers, for the pipelaying and re- 
_. the low price of sulfur on the west coast, ated construction work. The project got : 

mining operations were postponed pending under way almost immediately and en- 

improvement of the sulfur market. tailed the construction of a natural gas 
. | transmission system, comprising a 329-mile | 

MINERAL FUELS high-pressure trunkline, 24 inches in diam- | 
eter, from Santa Cruz in Bolivia to Ya- | 

Petroleum and Natural Gas.—On Octo- cuiba on the Argentine border and about 
ber 17, by Supreme Decree Number 08956, 100 miles of lateral lines to connect several 
General Alfredo Ovando nationalized _gasfields with the trunkline, Early in No- 
BOGOC. Within a few days, crude oil vember, Williams Brothers was forced to 

storage facilities were filled and all oil and halt construction due to lack of pipe and 
gaswells were shut down with the excep- other supplies. Immediately following the 

. tion of those wells required to meet YPFB expropriation of BOGOC, Gulf withdrew 
crude oil export commitments to Argentina. its guarantees of credit to the New York 
The Gulf Oil Corp., which marketed all Common Retirement Fund, to the German 
exports from BOGOC production, refused supplier of pipe, and to other suppliers. 
to move crude from the storage tanks on The Retirement Fund refused to make 
the Pacific coast until some agreement had further disbursements to YABOG, and de- 

been reached as to compensation for its liveries of pipe were stopped by the sup- | 
expropriated subsidiary, BOGOC. At about plier. No disbursement had been made of 
the same time, work on the natural gas the World Bank loan, but since this loan 

pipeline from Boliva to Argentina was was guaranteed jointly and severally by 
halted as supplies and money were ex- BOGOC and YPFB with Gulf Oil guar- 
hausted. It has been estimated that this anteeing BOGOC’s compliance, the expro- 
pipeline would have earned Bolivia about priation nullified the bases on which the 
$15 million per year beginning in July or loan was established, thus requiring the re- 
August of 1970. negotiation of any future loan to Bolivia 

As reported in the 1968 Minerals Year- for the project.
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Crude oil production for Bolivia in 1969 total footage of approximately 168,000. 
was only slightly under 1968 production. Only two of these were exploration wells. 
Output from the BOGOC fields dropped Preliminary information indicates — that 
following nationalization. It was estimated YPFB drilled 40 wells having a total foot- 
that BOGOC, until its nationalization on age of 255,154. In the Monteagudo field 
October 17, produced 9.355 million barrels, alone, 13 development and six exploration 
and the total amount of oil produced from _ wells were completed. : 
the former BOGOC fields was reportedly | YPFB refineries processed 12,146 barrels 

| 10,605,632 barrels. Also as a consequence of per day, a consumption increase of only 
nationalization, BOGOC exported only 4.7 percent over 1968 in contrast to an av- 
6,846,072 barrels to California in 1969, as erage annual increase from 1963 through 

compared with 8,176,359 barrelsin 1968. 1968 of 9.6 percent. The principal products 
Caranda was the only former BOGOC of the refineries were white gasoline, fuel 

field still producing at yearend, and it was oil, kerosine, and diesel oil, which ac- 
estimated that output had decreased by counted for approximately 94 percent of 
December 1969 to an average of 13,312 refinery production. 7 
barrels per day, whereas daily average pro- As of December 31, 1969, Bolivia had 
duction in 1968 had been 27,700 barrels. an estimated total gas reserve of 2,900 bil- 

| The Colpa and Rio Grande fields had to lion cubic feet (90 percent from former 
be closed down for lack of a gas cleaning BOGOC fields) and oil and condensate re- 
plant at Colpa and for an addition to a_ serves of approximately 193 million bar- 
gas recycling plant at Rio Grande. These  rels. It is interesting to note that although 
plants were needed in order to economi- a great deal has been written about the 
cally produce and recover the gas, conden- contribution of petroleum, and especially 
sate, and oil present in those fields. crude oil exports, to the national economy, 
‘Oil production by YPFB in 1969 in- prospective gas sales will be much more 

creased 29.2 percent over that of 1968, important financially to Bolivia. The exist- 
largely as the result of a fourfold increase ing contract with Argentina calls for deliv- 
in output from the Monteagudo field. ery of a total of 1,115 billion cubic feet of 
YPFB’s production of 4,153,660 barrels was gas in 20 years for an_ estimated 
not sufficient, however, to cover the quan- $300,971,700. At the end of the contract, 

tity of oil processed in YPFB refineries Bolivia would still have 1,785 billion cubic 
: which was reported as 4,433,308 barrels. - feet left, or more than enough for another _ 

YPFB increased its oil exports to Argen- similar 20-year contract with Argentina. 
tina from 2,152,884 barrels in 1968 to On the other hand, given an 8-percent in- 
3,221,772 barrels in 1969. crease annually in oil consumption in the 

During the year and until nationaliza- next 18 years, the present oil-condensate 
~ tion, BOGOC drilled 18 new wells with a _ reserve will have dwindled to about 13 mil- 

lion barrels without having sold a barrel 
oe outside of Bolivia. Alternatively, if Bolivia 

Table 5 porvia: Crude petroleum continues to export at its 1969 rate of ap- 
y company and field . ey: 

proximately 10 million barrels per year 
(Thousand 42-gallon barrels) . . 4 

sand also satisfies her internal consumption, 
Company and field 1968 1969p 

| Yacimientos ¥etroliferos Table 6.—Bolivia: Consumption 1 of 
Camiri__..---------------- 1,496 1,385 petroleum refinery products 
Tatarenda___-...---------- 884 699 
Monteagudo___._.-._--.--- 438 1,748 (Thousand 42-gallon barrels) 
El Toro_._._.-..----------- 116 112 
Bermejo___---.------------ 95 127 —_——_- _—_—_—_—_———————————————n—nn 
Camatindi__-_--.-_-------- 42 38 Product 1968 1969 
Buena Vista__.____...------ 16 -- Ce 
E) Tigre. _....---..-------~- 16 20 Gasoline, aviation..___..._..... 2182 105 
Guayrui___-_-_-___ ~~~ 12 25 Gasoline, motor____.-.---.--. 1,505 1,633 
Itapirenda____...__...----- 9 -- Kerosine__.....------------- 652 705 
San Alberto__....---------- 4 -- Diesel oil. ..-.---.----------- 439 505 

—__—_—_————__ Frel oil____------------------ 759 656 
_ Total___.._------------- 3,128 4,154 Lubricants_-_~.--.------------ 38 51 

Bolivian Gulf Oil Co.: LPG_-__.-------------------- 20 43 
Caranda-Colpa-Rio Grande '11,846 10,605 —— 

—————S SS 1 Figures refer to actual civilian and military con- 
Grand total__...----.----'14,974 14,759 sumption through sales to consumer, and including 

err YPFB consumption. 
P Preliminary. r Revised. 2 Imports,
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the reserves left at the end of the next 10 was allocated the manufacture of two basic 
years would be only 23 million barrels, resins for plastic manufacture and two 
enough then for 2 years of internal con- basic insecticide-pesticide products. Stan- 
sumption. Therefore, unless more oil dis- ford Research Institute and Syracuse Uni- 
coveries are made in the near future, it is versity wére preparing at yearend a feasi- 
questionable whether Bolivia will continue bility study for YPFB on the manufacture 
to export oil at the present volume. and marketing of the following products: 

Petrochemicals.—Bolivia, as a member of SBR resin, ABS resins, styrene, Acryloni- 
the subregional Andean group of countries, _ teile, phenol, acetone, and polystyrene.
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_ The Mineral Industry of Brazil 

a _ By Burton E. Ashley 1 and Gordon W. Koelling 2 

Shortages and the prospect of shortages value of NCr$1 each (about 24 US. 
of mineral products encouraged expansion cents). Sixty percent of the shares were to 
and new construction for Brazil’s active be common stock and the remainder pre- 

_ mineral industry. ferred stock. The Government will at all 
| Cement was in short supply, and future times hold a minimum of 51 percent of the 

| needs for iron ore, iron and steel, and alu- shares with voting right. The remainder of 
minum gave the incentive for expansion the shares may be held by any legal entity, 
programs. By 1971, a minimum of 85,000 _ private, public, or State. 
tons per year of domestic aluminum The objectives of CPRM are to: (1) 
should be available, and output gains in Stimulate the discovery and_ intensify the iron ore and iron and steel should be sub- utilization of mineral and water resources 
stantial. . of Brazil, (2) encourage private initiative | 

The world’s first pelletizing plant for ‘%" Prospecting and utilizing such FESOUTCES, ! 
manganese ore was planned for Amapa; ©) “_ P ad tnitiative in ee nicl 
apatite use for fertilizers increased, and a "4 (4) Oh ministrative dee he dives 
source of potassium for fertilizer was being de, port to the f the Min cr t . Mince 
studied for development in Sergipe. : a dene oF the Ministry 0 mes . . and Energy. 

In order to coordinate expansion efforts Petroleum, other liquid hydrocarbons, 
to needs, two Government-controlled orga- and rare gases are excluded from CPRM’s 
nizations were formed to assist this func- efforts in mineral and water resource de- 
tion. The Conselho Consultivo da Sidertr- velopment. | 
gica) (CONSIDER) was formed as an Certain im : Se port duties were suspended on 
interministerial body for the purpose of ome fertilizers, solid fuels, and cryolite 
formulating and coordinating national ang allied substances. The cement import steel policy; in addition, CONSIDER quota was raised to 2 million tons, and 
would establish guidelines for granting in- the ad valorem duty rate was lowered 
centives and priorities for building or ex- from 37 to 15 percent on the quota ton- 
panding plants. CONSIDER could author- nage. For cement, provisions were made to | 

| ize exemptions from duty for imports of assure that imports would not decrease | equipment and for deduction of deprecia- sales of-cement produced in Brazil. | 
tion quotas for certain companies; it could For sodium hydroxide, import duty was 
also execute or contract studies required waived for importers proving purchases 
for planning PUrpOSEs. CONSIDER was tO of the domestic product in proportion of 
be concerned with steel companies con- 100 percent of the quantity to be im- 
trolled by the Government and had nO ported. Where imports were necessary be- 
power over privately held steel companies. cause of internal transportation problems 
However, if private companies intended to of the national product, the ad valorem 
oe from Dovernment aaee ald ced for duty was reduced to 15 percent. Import | 
hay i. or vabe aoe t dt by CONSIDER. duty was also waived for a quota of 60,000 
ave Meir plans approved by * tons of steel rods and billets meeting 
Late in 1969, Decree Law 764 of August stated specifications. 

15, 1969, created Cia. de Pesquisas Recur- The maximum area to be allowed under 
SOS Minerais (CPRM). The authorized 1 Physical scientist, Bureau of Mines, Washing- 
paid capital of CPRM is to be represented ton, D.C. her. B oe Washi 
by 100 million shares with a nominal pon? ety Mureay or Mines, Mashington, 

| 141
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prospecting rights was increased from 1,000 for the purpose of more effective examina- 
hectares to 10,000 hectares. The new allow- tion where large expenditures were in- 
ance applied to areas of lesser accessibility volved. 

PRODUCTION 

Mineral output in 1969 recorded gains cent. Table 1 shows mineral production 
in many commodities, with iron ore out- for the years 1967 through 1969. 7 
standing with a rise of more than 30 per- | 

| Table 1.—Brazil: Production of mineral commodities 1 

(Metric tons unless otherwise specified) . 

Commodity 1967 1968 1969 > 

METALS 
Aluminum: 

Bauxite, gross weight_._..__._.--.---.---------------.-.-.-----. 302,853 313,784 348 ,000 
Alumina.__..----- eee eee eee 86 , 943 e 83,000 87,000 
Metal, primary. _._.-._.---------------------~----------------- ™87,790 e 41,470 e 43 ,200 

Antimony, metal ?._._...-.-.---------------------------------- ee 59 102 104 
Arsenic, white. .___.-.-.-.---_-------------------- ee 222 312 300 
Beryllium, bery].concentrate, gross weight §_.__-___......-_-.-.-----.-- 1,310 2,078 NA 
Chromium, chromite, gross weight ¢._..____._------------------.----. ™15,025 17,032 15, 766 
Columbium and tantalum, ore and concentrate, gross weight: 

Columbite 3__.._.-___-.--_- ~~~ eee eee ee 102 63 NA 
Tantalite3_____.__------ eee 205 272 NA 
Pyrochlore._._..-..--------------------- ee ee ee 4,626 4,999 8,663 

Copper: - 
Mine output, metal content e._.__.2.2 2 ee 2,150 2,700 NA 
Metal, blister ¢ 4._-...-.--- 2-2 - eee eee 3,500 8,500 3,500 

Gold, metal 5___._.-.-.....-_--________________thousand troy ounces-__ r 186 177  ~-194 
Iron and steel: . . 

Iron ore and concentrate____......_..._....._._..-thousand tons... 22,298 25,123 e 33,000 
Pig iron, excluding ferroalloys.._.............-....-......-.do__._ °*8,069 3,869 3,704 
Ferroalloys: 

Ferromanganese.-...-.-.-.---_.--------------.------------- 81,308 612,370 12,796 
Ferrosilicon..__.._.-.-.-.-.---.----------------ee eee) 15, 625 66,897 8,350 
Ferrochromium. ___.-.-.-.-.-.-.-.---- eee eee 1,665 - 73,642 NA 
Ferrocolumbium___...-.-.---_------ eee eee 528 1,144 2,128 
Ferronickel__.......-..----- ee eee. 4,098 4,119 NA 
Silicomanganese____.__._-- 2-2-2 eee 4,726 64,697 5,005 
Other_..._-..---.-. 2 ee eee eee 118 NA NA 

' Steel, excluding castings.__..................._...thousand tons__ «3,734 4,453 4,905 
Le Steel semimanufactures___._...............-...--.--._-..do___- 2,848 8,425 3,903 

ad: 
Mine output, metal content_________-.-__2_- eee eee. = 28, 422 27,018 27,593 
Metal, primary______.-.--...--.-__ 2 eee eee eee )=— «17, 284 16,167 18,720 

Manganese, ore and concentrate (marketable), gross weight 
thousand tons__ «*'1,202 1,680 1,691 

Nickel: 
Mine output, metal content___.__- 2 eee 1,224 1,240 NA 
Ferroalloy, nickel content___..._._-._.-.-..--_-----_------------ 1,071 1,076 NA 

Rare-earth metals, monazite concentrate, gross weight_____._-_.--___-- 1,079 1,691 1,999 
Silver, metal__.._.._..---.-.-.._..-._.______-thousand troy ounces__ r 479 464 360 

in: 
Mine output, metal content e______.._____.____________long tons_- 1,600 2,240 2,560 
Metal, primary. _____-_-_.-.--__----_-- edo 1,415 1,251 1,191 

Titanium: 
Iimenite concentrate, gross weight__._.__...._._._.___----------. 14,967 17,881 20 , 283 
Rutile concentrate, gross weight__..._._.......-.---------------- r 291 114 9 

Tungsten, mine output, metal (W) content e_________-__.--____--_-- ee 289 434 460 
Zinc, metal__..-.___.__--- eee eee 1,792 — 3,507 NA 
Zirconium, concentrate, gross weight: 

Zircon. ___-------_-_-__-_-_-__--_ +e eee eee 2,162 2,312 3,129 
Other__.__-__--_- eee eee e 500 485 385 

NONMETALS 
. Abrasives, natural, n.e.s., emery and corundum_-__._._.-.-._--_------ 1,820 2,110 2,740 

Asbestos 8___.__-___- eee) 2,256 4,360 NA 
Barite 9___________________ 54,497 43 ,066 33 ,900 
Cement, hydraulic_____._._______________.______._._thousand tons-- 6, 405 7,281 7,189 

Diamond: 1%e 
Gem____-_-----_-..--_-_-__._._____-___..._.--thousand carats_- 160 160 160 
Industrial___-.-.-.--_-- 22 eee do___- 160 160 160 

Total... 22 eee do 320 320 320 

See footnotes at end of table.
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Table 1.—Brazil: Production of mineral commodities 1—Continued 

(Metric tons unless otherwise specified) . 

Commodity 1967 1968 1969? 

. NONMETALS—Continued 
Fertilizer materials: 

Crude, phosphates: 1! . 
Apatite____------------------- eee -_-_--_-. 129,606 143, 893 NA 
Phosphate rock.__.----------_------.-------_--------_-_----. 383,772 3,430 NA 

Manufactured, nitrogenous, nitrogen content_____._._._..-.---___ ¢ 28,500 84,783 NA 
Graphite, all grades____.___-_--_-_---------- eee 2,896 2,260 11,783 
Gypsum and anhydrite, crude_________----.- eee eee------_ = 71, 450 216,798  ¢©220,000 
Lime. ___----------------------.------.---_--.__..-thousand tons... 11,340 1,514 NA 
Lithium minerals 3___.__._----.--------- eee eee 6,169 ----eee NA 
Magnesite. ____------------------------~------ eee) )=—-109 , 258 187,820 ¢140,000 
Mica, all grades 3________-_--.-_------_-------- 2 eee 1,041 1,668 NA 
Precious and semiprecious stone, except diamond: 

Agate, rough 3_______.-- 2 eee eee 471 571 NA 
Other stones, uncut 3_____2._. 22 eeeeeeeeeeee 840 236 NA 
Other stones, cut §________.-._-________.._.__....__.--_kilograms_- 161 197 NA 
Cuttings 3___ eee eee eee 270 205 NA 

Quartz, crystal, all grades 3__________-_-__ eee eee 3,407 2,400 NA 
Salt, marine_________......-.....________--.-_._._.__thousand tons__ 1,040 1,536 1,630 

_ Stone, sand, and gravel, n.e.s.: 
Dimension stone, marble___._..-.-.-------_-.-------___-----.--. 41,882 NA NA 
Crushed and broken, dolomite_____..--....-.._-._..____-.-.-.-.. 224,972 353,091 NA 

Sulfur, elemental, byproduct_________.--------.-_____-_-- eee 6,210 6,925 7,250 
Vermiculite_____.___---.-___--_- + - eee 218 2,471 4,200 

MINERAL FUELS AND RELATED MATERIALS. 
Carbon black____.__----_ eee eee ee 380,700 45,000 43,500 . 
Coal, marketable, all grades____..________.--..-.._-_-thousand tons__ 2,295 2,364 2,436 
>oke: 

High-temperature. .___.-----.--------------------------do--_- 1,318 1,407 1,507 
G Gashouse______----------------------------------------do_--- 205 198 174 

as: 
Manufactured, all types__...__..._..._._...._._..__million cubic feet... 18,118 12,718 13,001 
Natural: 

Gross withdrawal_____._-----._-----.----.---.-_.-.--do__.. 30,888 34,726 45,317 
Marketed production ¢.__...._____-..._.- -__-_-__-..-do____ 6,000 7,000 8,000 

Natural gas liquids. _._......._...._._......_thousand 42-gallon barrels__ 756 1,031 927 
Petroleum: 
Crude_____----------.--- eee eee e----do___. 54, 622, tr 58,785 63 , 042 

- Refinery products: 
Gasoline and naphthas: 

Motor gasoline_______--_-...-.-.-.------.------do._.. 48,019 46, 842 538,589 
Naphtha__--..--.---.-__-_-.-- ---_-_._--______--do___- 12 80 381 422, 

Kerosine and jet fuel: 
Kerosine.___.--_.---_------ edo 4,762 5,335 4,977 
Jet fuel___.---.-.- 22 eee doe 1,266 2,402 4,420 

Distillate fuel oil. _..._.-....--__-----_-_-__---.-.__...do__._. ¢31,000 r 35,268 40,025 
Residual fuel oil__..___-__-_-_--_-_--_--____---_-____-.-do____ ¢ 41,100 °46,467 54,967 
Liquefied petroleum gases___.__..---_----------------do____ (23) 4,167 4,092 
Lubricants_____-.-.-____--_ eee - dO 36 64 
Asphalt and bitumen, refinery_____....-.---.-.---.---do.__- (13) 4,167 4,092 
Other_______.-..-. ~~ do.__. =: 11, 282 2,061 2,306 
sh tr ei Se eer rr SSS So SSS SSS SS SPT 

e Estimate. P Preliminary. t Revised. NA Not available. 
1 Brazil also produces molybdenite, fluorspar, limestone, feldspar, clay and shale, stone, n.e.s., sand, and 

gravel, but production data are not available. 
2 Includes small quantity of metal contained in antimonial lead. 
3 Exports. 
4 Includes secondary metal. 
5 Officially reported and estimated. Much placer gold produced eludes statistical coverage. 
6 Production of Minas Gerais only. 
7 Total for two producers only. 
Teg aaction from Bahia and Goias, 1967-68. Asbestos is produced in three other States, but data are not 

available. 
9 Includes both ore and concentrate. 

10 By far the larger part of Brazil’s diamond production is not reported statistically; hence the estimates 
tabulated are based only on very general market information. 

11 Data for 1967 and 1968 furnished by the Sao Paulo Sindicato da Industria de Adubos e Colas. 
12 PETROBRAS only. 
13 Included in ‘Other.’
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| TRADE | 

. . i 
In ome of value, there was no impor- Value (million dollars) 

tant change in the direction of forei —— 
5 . . gn Mineral Total 

trade. The United States remained Brazil's | commodity | commodity . 

best customer for exports, with Western trade trade 

Germany in second place. About one-third Exports: } | cn 
. . 1966____.------- 164 1,741 

of the import total came from the United 1967_.__..-._--- 183 1,652 | 

States, with Western Germany the next _ Impare. wrrsrssstcn 177 1 881 

most important supplier. 1966_...--------- | 515 1,497 
i . we 1967____-------- 505 1,670 

The following table shows total visible 1968_._.._....._- 598 2,132 
2 e e . 

foreign trade compared with trade in min- 

eral commodities for 1966, 1967, and 1968. Iron ore exports, valued at $149 million, 

were the highest ever recorded for that 

| commodity, and in terms of value ranked 
in third place after coffee and raw cotton. 

Table 2.—Brazil: Exports of mineral commodities | 

(Metric tons unless otherwise specified) | 

nnn Ea 

Commodity 1967 1968 Principal destinations, 1968 
nT 

METALS : 
Aluminum: 
"Bauxite and concentrate_--_- ---------- 2,230 3,244 Argentina 1,710. 

Oxide (alumina) and hydroxide___-_--- © 1 (1) All to Netherlands. 

Metal, including alloys: 
Unwrought__..--.----.---------- 184 349 Mainly to Colombia. 

Semimanufactures...._..-.------- 76 17 Mainly to Paraguay. 

Beryllium, beryl ore and concentrate__--.---- 1,310 2,078 Mainly to United States. 

Chromium, ore and concentrate_-___.------- 45 55 All to Argentina. 

Columbium and tantalum, ore and concen- 
trate: 

Columbite and tantalite__..----------- 806 334 Mainly to United States. 

Pyrochlore.___.--------------------- 2,725 2,861 United Kingdom 830; United States 
736; Netherlands 595; Austria 575. 

Iron and steel: 
Ore and concentrate_._..thousand tons. 14,279 15,050 West Germany 4,611; Japan 2,461; 

Italy 1,307; France 1,267. 

. Metal: 
Serap.-------------------------- 8,122 64 Japan 35; Argentina 20. 

Pig iron____--.-_---------------- 263,731 66,583 Argentina 29,692; United States 
. 19,993; Japan 16,617. 

Ferroalloys: 
Ferromanganese._._.-.-_----- 310 80 All to Uruguay. 
Ferrosilicon__....------------ 105 31 Do. . 
Ferrochrome______._-------- 60 65 All to Argentina. 

Ferrocolumbium. _.-_.-------- 481 988 United States 574; Sweden 195; 
Netherlands 190. 

Ferronickel____..---.-------- 2,678 1,531 West Germany 667; United Kingdom 

Steel 339; Japan 257; Argentina 153. 

eel: 
Primary forms, ingot..___---- ' 75,938 130,786 Argentina 86,617; United States 31,520. 

Semimanufactures___._._._-.- * 273,185 175,913 United 9 States 118,183; Argentina 
45,709. 

Manganese, ore and concentrate__......---. 542,017 1,123,909 United States 495,226; United King- 
dom 124,797; Norway 105,987. 

Rare-earth metals, ferrocerium ___kilograms- - 3,564 7,000 Italy 3,000; Argentina 2,000. 

Tin, metal and alloys, unwrought_long tons.- _--_----- 5 All to Argentina. 

Tungsten: 
Ore and concentrate______.-....------ 420 670 Belgium-Luxembourg 240; Nether- 

lands 170; West Germany 150. 

Metal, including alloys, all forms 
. kilograms - - 5,721 80 Mainly to Mexico. 

Zine, ore and concentrate. ___..----------- 212 198 All to Belgium-Luxembourg. 

Zirconium and hafnium, ore and concentrate_ 86 35 All to Argentina. 

Other___.._-_--_------------------------ 581 629 Mainly to France. 

NONMETALS 
Abrasives, emery, and corundum_--_-_-_----- 897 500 Argentina 399. 

Asbestos____---.------------------------ 15 20 Mainly to Italy. 

Barite._..__-----_---------------------- 49,068 12,292 All to Trinidad and Tobago. 

Cemerit___------------------------------ 14,269 7,053 Mainly to Bolivia. 

See footnotes at end of table.
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Table 2.—Brazil: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

NONMETALS—Continued 
Clays and clay products: 

Crude clays, n.e.s., kaolin. ...--.----.- 960 1,425 All to Uruguay. 
' Products, refractory. ..--------.------ 923 981 Mainly to Paraguay. 

Diamond: 
Gem, uncut and cut but unset._carats_. 15,145 4,340 Netherlands 1,955; United States 

Industrial. _...-----.-.---.---.do__._ 11,970 1,620 Netherlands 835; Belgium-Luxem- 
bourg 745. 

Fertilizer materials, manufactured____._____ 3 30 Uruguay 19. 
Graphite, natural. _._..------------------ 8 wee e eee 
Magnesite. _....-----------.------------- 4,700 4,578 Argentina 2,248; Belgium-Luxembourg 

. 1,200; France 1,020. 
Mica, all forms..__..-------------.---_-- 1,045 1,668 United States 522; Norway 500; West 

. . . Germany 330. 
Precious and semiprecious stone?_kilograms__ 610,770 442,589 West Germany 183,721; United States 

137,083; Japan 68,616. 
Stone, sand and gravel, dimension stone: 

Crude and partly worked: 
Calcareous__.__..----.--.-_-__--- 3866 234 Mainly to Argentina. 
Other. -...- 22 - eee 8,495 8,929 Italy 4,577; Japan 1,809; United 

States 866; Spain 864. 
Worked__-.-. 2-2 eee 82 193 Mainly to Belgium-Luxembourg. 

Talc, soapstone, and pyrophyllite_______-_- 225 369 Mainly to Colombia. 
Other nonmetals, n.e.s.: - 

Agate, rough__...........-kilograms.. 471,180 571,454 West Germany 213,981; United States 
155,960; Japan 121,659. 

Lithium minerals: 
Spodumene..._._..--.----------- 50 wnnen ee 
Other__.-_-_..--.--------------- 6,119 © ___L-L 

Quartz crystal: 
Electronic and optical grade_ __-__-_- 112 72 United States 26; United Kingdom 14; 

Netherlands 10. 
Other. ..---_----- eee 3,310 3,526 West Germany 1,004; Japan 975; 

United States 438. 
Slag, not metal bearing. _..__....___-- 5,624 15 All to Netherlands. 
Other. _...---.----1 ee 38 22 Paraguay 15. 

MINERAL FUELS AND RELATED MATERIALS 
Carbon black___._...----.--.-.---.---- -_- 50 561 Mainly to Uruguay. 
Petroleum, refinery products; residual fuel 

oil._..._.._..._thousand 42-gallon barrels__ 620 190 Mainly to Argentina. 

r Revised. 
1 Less than 4% unit. 
2 Excludes diamond and rough agate. ; 

Table 3.—Brazil: Imports of mineral commodities 
. (Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

METALS 
Aluminum: 

Oxide (alumina)__.__..2.--- 2-22 eee r 937 720 Mainly from West Germany. 
etal: 
Unwrought._-_._-.-. 2 eee 28,014 31,505 Canada 19,386; United States 7,613; 

Norway 3,069. 
Semimanufactures.__.____._.__.__- 1,087 1,337 France 656; Belgium-Luxembourg 

238; West Germany 227. 
Antimony: 

Ore and concentrate__________...__--- 236 231 Peru 180; Colombia 61. 
Metal, including alloys, all forms--__-____ 70 318 Czechoslovakia 144; Belgium-Luxem- 

ourg . 
Arsenic, trioxide and regulus_______________ 687 545 Sweden 2380; France 156; West Ger- 

many 148. 
Bismuth, metal, including alloys, all forms 

kilograms - 9,685 19,682 Mainly from Mexico. 
Cadmium, metal, including alloys, all forms 

do___- 46,216 62 , 992 Do. 
Chromium: 

Chromite__.__._....-_.- 2-2. eee 6,193 7,181 Mainly from Philippines. 
Cob Metal, including alloys, all forms- ---__-__ 22 15 Mainly from Japan. 
obalt: 

Oxide and hydroxide______._._..._____- 36 55 Mainly from Belgium-Luxembourg. 
Metal, including alloys, all forms- --_--_-_ 74 111 Belgium-Luxembourg 70; United 

tates 19. 
Columbium and tantalum, metal, all forms, 
tantalum_________---- eee 4 ¢3) Mainly from West Germany. 

See footnotes at end of table.
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Table 3.—Brazil: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

METALS—Continued 
Copper: 

Copper sulfate___.....--. 22 Lee 2,002 2,408 Peru 728; Chile 434; United Kingdom 
343; Mexico 340; Argentina 302. 

Metal: . 
Scrap__------------------ eee 39 386 Mainly from United States. 
Unwrought: 

Refined, unalloyed___________ 36 , 437 49,683 United States 23,094; Chile 7,970; 
West Germany 7,240; Zambia 
5,992. 

Alloys. _.._-----. eee. (4) 5 United States 2. 
Semimanufactures...._____._____- 482 698 West Germany 349; United States 

253. 
Gold, metal, unworked or partly worked 

troy ounces. . 21,606 81,856 Canada 31,508; United Kingdom 
. 27,810; Switzerland 11,639. 

Iron and steel, metal: 
Scrap. ...-.------------------------ 500 90 All from United States. 
Sponge iron, powder, and shot________- 807 - 1,358 United States 1,040; Japan 247. 
Ferroalloys._.....-...---.----------- 1,988 2,457 Republic of South Africa 880; France 

515. 
Semimanufactures.____..___..._...-_. 382,885 246,527 West Germany 85,643; Japan 66,698; 

- United States 25,291. 
L vr and concentrate___._._______-____ 2 5 All from United States. 
ead: 

Oxides_. _____-__-___ eee 596 1,116 Mainly from Mexico. 
Metal, including alloys, all forms_______ 6,518 11,763 Mexico 8,007; Belgium-Luxembourg 

,000. 
Magnesium, metal, including alloys, all forms_ 1,985 3,069 United States 1,537; Norway 1,512. 
Manganese: 

Ore and concentrate__________.___--_- 287 297 All from United States. 
Oxide_________---. 2 eee 760 747 Mainly from Japan. a 

- Metal__.---- eee 56 56 Republic of South Africa 35. 
‘Mercury_._____....-._...76-pound flasks__ 717 2,357 Mainly from Mexico. 
Molybdenum: 

Ore and concentrate____.--._.._-_.____ . 44 83 United States 56. 
Metal, including alloys, all forms_______ 10 5 Mainly from United States. 

Nickel, metal: . 
Scrap__----------------------------- 84 1 All from United States. 
Unwrought__.--_-.-_------------.---- 387 583 United States 268; Canada 173. 
Semimanufactures_-__-.-.-.-----.----- 453 660 United States 242; West Germany 

184; France 67. 
Platinum-group metals, including alloys, all 

orms: 
Platinum_____.__._..___..troy ounces__ 1,318 868 United States 354; West Germany 

322; Italy 161. 
Other____.__-_--_-.-...._____ do__.- 1,993 5,305 United States 1,672; Italy 1,640; West 

Germany 1,125. 
Radium___-..__...___.-.__---_milligrams_-_ 9 290 All from Canada. 
Selenium, elemental___..____.__kilograms__ 3,715 7,545 Canada 3,762; United States 3,279. 
Silicon, metal_______-- 2 886 861 Norway 360; France 236; Sweden 150. 
Silver, metal, including alloys, all forms 

troy ounces__ 907,710 1,003,488 Peru 263,507; West Germany 257,559; 
Canada 161,075. 

Sodium, metal____._......_..__kilograms_- 6,527 11,266 Mainly from West Germany. 
7ellurium, elemental.__._.....-.-_._do___- 192 92 All from United Kingdom. 

in: 
Ore and concentrate________long tons_- 1 LeeLee 
Oxides___._.__.___--_______.__do____ r 52 87 United Kingdom 36; Belgium-Luxem- 

bourg 30. 
Metal, including alloys, all forms__do___- 8 11 Malaysia 5; United Kingdom 2. 

Titanium: 
Ore and concentrate, rutile.___________ 1,212 805 All from Australia. 
Oxides___-___--_-----------2- 2 eee 9,468 15,307 United Kingdom 5,857; West Ger- 

many 4,369; Finland 1,681. 
Tungsten: 

Ore and concentrate, wolframite________ 10) ____LLe ee 
Metal, including alloys, all forms 

kilograms. _ 5,822 5,375 Mainly from United States. 
Uranium and thorium, isotopes and com- , 

pounds. _.___._.-__._.---..-.---value_. $183,363 $107,522 Canada $55,405; United States 
$28,583. 

Zine: ; 
ONE ~~ === == 20 nnn nena nano 38 88 West Germany 36; United States 36. 

etal: 
Unwrought____-..--.---_--___ ee 36,113 43,085 Mexico 17,048; Peru 9,841; Canada 

6,678. 
Semimanufactures_______________. 338 37 Belgium-Luxembourg 20. 

Zirconium and hafnium, ore and concentrate__ 2,117 1,455 Mainly from Australia. 
Other___.--__-_-------------2 2 ieee 2 62 Mainly from United States. 

See footnotes at end of table.
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Table 3.—Brazil; Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 
ee 

Commodity 1967 1968 Principal sources, 1968 

NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, tripoli, ete_._._.._____- 718 937 Mainly from Italy. 
Grinding flints__.__._..__..-....-.____ 746 14 All from United States. 

Asbestos_____-.-----------e eee 17,504 27,586 Mainly from Canada. 
Barite____..__-----.-_-_-- eee 7 84 United States 69; West Germany 10. 
Boron materials: 

Crude natural borates._____._____-.__- 1,957 2,710 All from United States. 
Oxide and acid_____________.__- 2 ee 981 1,422 Mainly from United States. 

Bromine_.......-------.----------------- 5,347 253 Mainly from West Germany. 
Cement. _-----------------------.----.-. ™124,876 584,562 Uruguay 135,706; Rumania 117,285; 

' Colombia 97,393; U.S.S.R. 66,257. 
Chalk, natural. _...-.-.-...-2---_---_-_____ 1,839 2,200 Mainly from France. 
Clays and clay products: 

Crude clays, n.e.s.: . 
Bentonite______-_-_-- 22 - - e 5,497 7,933 United States 6,163. 
Fire clay__.._-_..-.--------_--__- 37 65 United States 48. 
Kaolin. ..-..-------_-- 2 eee. 919 1,751 Mainly from United States. 
Other________. 2 eee 356 968 All from United States. 

Products, refractory__...--._...--____ 6,915 2,913 Austria 714; United States 669; West 
Germany 523; Italy 361. 

Cryolite, natural____.___.__-__--________- 1,189 1,389 All from Denmark. 
Diamond, industrial. ___.._-___-..._.-_____ ________- 5,000 All from United States. 
Diatomite and other infusorial earths. ______ 1,387 684 United States 558; West Germany 

116. 
Feldspar________.______________________. re 
Fertilizer materials: 

Crude: 
Nitrogenous, nitrates, natural______ 36,877 31,686 Mainly from Chile. 
Phosphatic, phosphate rock______.._ «225,444 829,808 Mainly from United States. 

Manufactured: 
Nitrogenous___........--_....... 350,272 482,290 United States 156,698; West Germany 

150,928; Netherlands 51,199. 
Phosphatic: 

Thomas slag_.____.-_.___.___ 6,991 12,189 West Germany 7,362. 
Other___._...--__-..-_.__.__ 103,598 231,600 Mainly from United States. 

Potassie_._.._---------------.-._. 226,890 307,897 United States 60,296; Israel 57,965; 
West Germany 57,122. 

Other, including mixed____________ 267 1,274 Mainly from Belgium-Luxembourg. 
Fluorspar.___.....------ 22 --_---- ee 26 __-___--- 
Graphite, natural____.__.-___.___-__________ 168. 157 West Germany 95; Japan 50. 
Gypsum and plasters. _____.__-__-________ 1,244 1,620 Mainly from Bolivia. 
Todine_____________-.-...._..-kilograms__ 18,911 21,605 Chile 11,000; Belgium-Luxembourg 

3,600. 
Mica: 

Crude, including splittings and waste 
do___- 100 29,577 United States 19,457. 

Worked____________...._.__.__do___. 22 ,287 9,062 United States 5,638; France 1,885. 
Phosphorus, elemental____.._._.....--___- 86 98 United Kingdom 49; West Germany 

31. 
Pigments, mineral, including processed iron 

oxides__.._...--.-- 222 ee 3 2 Mainly from West Germany. 
Precious and semiprecious stones, except 
diamond.__..-_-...-...-......._grams.. 200,241 281,973 France 109,870; United States 34,228; 

West Germany 32,966. 
Pyrite, gross weight__........____________. 4 7,611 All from Spain. 
Salt___...-.-.-------- eee 49,098 651 Mainly from Rumania. 
Sodium and potassium compounds, n.e.s.: . . 

Caustic soda____-_.._..-__-_-._.____. 127,848 198,228 United States 72,822; United King- 
dom 80,527; West Germany 27,056. 

Caustic potash. _...-......-.--__--____ 991 859 Mainly from United States. 
Soda ash___-_-----._---- eee 2,001 4,021 Poland 2,998; United Kingdom 1,000. 
Sodium sulfate__.-..__.____-___.--___ 14,691 25,800 Mexico 19,782; East Germany 5,423. 

Stone, sand, and gravel: 
Dimension stone, marble. _____.______- 85 933 Mainly from Italy. 
Dolomite________-.._.- 2 ee ee 112 533 All from Italy. 

Sulfur, elemental, all forms____...._.....-. 205,003 238,493 United States 163,223; Canada 
27,738; Poland 21,507. 

aac: soapstone, and pyrophyllite___._._____ 3 104 Mainly from Norway. 
a wane nee 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_____________ 330 551 Mainly from United States. 
Carbon black___..__-.____--_ 2-8 5,356 5,226 Argentina 2,010; United States 1,914; 

West Germany 672. 
Coal, all grades, including briquets___.___.. 1,537,475 1,408,279 Mainly from United States. 
Coke and semicoke_________.__--_________ 43,501 62,531 Mainly from West Germany. 
Gas, hydrocarbon, natural gas liquids (LPG) 

thousand 42-gallon barrels_- 3,291 4,756 Mainly from Venezuela. 

See footnotes at end of table. 

~
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Table 3.~Brazil: Imports of mineral commodities—Continued | 
| (Metric tons unless otherwise specified) . | . 

Commodity . 1967 — 1968 Principal sources, 1968 . 

_ MINERAL FUELS AND RELATED MATERIALS—Continued 
Petroleum: . . 

. Crude_._____ thousand 42-gallon barrels 18,224 93,312 Saudi Arabia 33,578; Iraq 22,789; 
Venezuela 15,905. 

Refinery products: . 
Gasoline.____.__._..._.._..do___- 1,682 5,625 Netherlands Antilles 2,800; Iran 

1,370; Venezuela 609. 
Kerosine___._.--_.--_--.---do___- 13 1,570 Mainly from Netherlands Antilles. 
Jet fuel. __.-.-_-.-_-----.-do___- 1,787 __------- 
Distillate fuel oil. ..._..-._.do___. 147) _.-- --_ 
Residual fuel oil_._........_do__-_- 348 3,260 Mainly from Venezuela. 
Lubricants. __._.._---__.._.do____ 2,067 2,439 Mainly from United States. - 
Mineral jelly and wax___________-- 24,254 30,444 United States 11,434; Rumania 7,379; 

: East Germany 5,960. 
Petroleum coke____.-__--__-___--- 22,743 30,205 Mainly from United States. 
Bitumen and other residues_____-_-- ~ 107 1,414 Do. 

Mineral tar and other hydrocarbon-based 
chemicals______._-.--_ 222 52,054 256,563 Trinidad and Tobago 93,779; Bahrain 

a . 77,862; Venezuela 71,589. 

-t Revised. _ | 
1 Less than 14 unit. | 

| | COMMODITY REVIEW | 

METALS Capital costs of the mining project were 

oe | estimated at between $20 million to $25 

Aluminum.—Final approval was granted million. | 
by the Government for the construction of An aluminum products mill was to be 7 
an aluminum smelter by Aluminio Minas built near Recife by Schloeman A. G. for 
Gerais, S.A. (ALUMINAS), an affiliate of Aluminium S.A. Extrusio e Laminacéo. 
Alcan Aluminum, Ltd. (ALCAN). The The plant, scheduled to start up in 1971, 
smelter is to be built at the “Aratu In- was planned for initial output of 12,000 
dustrial Center” near Salvador in the State tons annually of strip up to 1.6 meters 

of Bahia. Initial planned production was wide and foil with a thickness of 0.007 

put at 10,000 tons annually, with expan- millimeters. | 
sion to 50,000 tons in the medium term. Cia. Mineira de Aluminio (ALCOMI- 
Power will be supplied by the Paulo Al- NAS) was reportedly ahead of its construc- 
fonso dam at Maceio. tion schedule for its 25,000-ton-per-year 

The initial investment of about $9 mil-  bauxite-alumina-aluminum complex at 

lion will benefit from various tax and Pocos de Caldas, Minas Gerais. 
other incentives with which the Brazilian Iron Ore—Cia. Vale do Rio Doce 
Government encourages new industry in (CVRD), Brazil’s largest mining company, 
northeastern Brazil. Expected startup date continued its leading position in 1969 with 
was set for December 1971. iron ore output of 14,875,215 tons, or 

ALCAN formed a subsidiary company, about 45 percent of total Brazilian produc- 

Mineragéo Rio do Norte, S.A., to operate a tion. Projected production rates suggest 
bauxite mining operation northwest of Ob- that CVRD may attain an output of 35 
idas in the State of Para. The projected million tons annually from the Itabira dis- 
mining site lies about 20 miles from the trict by 1974. 
Amazon River, and plans were based on Cia. Siderurgica Nacional (CSN) ranked 

_ handling 1 million tons of ore annually; second in iron ore production with nearly 
output would be shipped to ALCAN’s alu- 3 million tons. CSN also recorded exports 
mina plant at Arvida, Quebec. Drying fa- for the first time with a 3,000-ton ship- 
cilities were *to be established on the Ama- ment to Japan. 
zon River. Clay content of the mine-run  — Of the nearly 20 million tons of iron ore 
ore necessitates washing, which would re- exported in 1969, nearly 18 million tons 
portedly upgrade some of the ore to 60 were handled in CVRD’s port at Tubardo, 
percent AlgO3. Espirito Santo. Of the total, over 16 mil- 

Ore reserves were not stated but were lion tons was ore mined by CVRD. Other 
described as “very large.” companies which shipped ore through Tu-
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baréo were S.A. Mineracio Trinidade, Planning for expansion of steel output 
FERTECO, S.A., and Administragio e was progressing on a broad scale. The Ga sr § 
Fomento Industrial. Ministry of Industry and Commerce esti- 
CVRD completed its pellet plant at Tu- mated that $1.3 billion must be invested 

baréo in .1969, and it was soon operating in the steel industry through 1974. Expan- 

at the rate of planned capacity of 2 mil- sion plans were based on. an expected in- 
lion tons annually. Fines come from Con- crease annual steel production to 15 mil- 
ceig¢aéo and Itabira in the proportions of 65 lion tons. 
and 35 percent, respectively. The product Manganese.—What was said to be the 
will be a 65-percent, plus, Fe pellet. Even- world’s first manganese ore pelletizing 
tual planned pellet production by CVRD plant was to be built at Santana, Territory 

is for between 7 and 10 million tons per of Amapa, for Industria e Comércio de 
year. Minérios, S.A. (ICOMI) . Arthur G. McKee 

In addition to expanding its present 29d Co. was awarded the contract for ac- 
mining and shipping facilities, CVRD ‘ual construction of the plant, which was 
looked forward to further growth in un- planned for completion in 1970. Planned 

dertaking a joint venture with United Capacity was 239,000 tons of 56-percent 

Bae a CVRD Bh ene a Wise product was destined to be used as feed -agao, S.A. — recent an 

49 percent) ‘ was formed to develop what for the making of ferromanganese. The 
was considered a very large deposit of iron airs ae oak or, the United States 

ore situated in the Serra dos Carajas region, /0aned - $5.5 million of the total re- 
- Para. Government approval of the joint uired investment of $15 million. : 

venture was expected early in 1970. The In 1969 ICOMI shipped a _ record 
desposit is similar to other Precambrian  1-085,000 tons of high-grade manganese 
deposits with the iron ore association of ©t¢. More than 52 percent went to the | 
itabirite, quartzite, and phyllite. Prelimin- waited states and once. with neary a 
ary drilling revealed that the iron forma- P¢Tcent Cestuned for Rurope and Grea 
tion is 325 feet thick and that the ore grade seen 5 -nterest h 
is 65-percent iron. The prospecting license tekeh——vome interest was snown in 
covert 395.000 acres. prosp 8 ° Brazil’s nickel possibilities by various com- 

Vale do Rio Doce Navegacao, S.A. (DO- panies. Four Jap aes firms proposed a 
ENAVE hippvine subsid; ° pressure from the Brazilian Government to 

C )> a snipping subsidiary of CVRD, mine ore in the Ipanema, Minas Gerais, - 

had four ships under construction mm J apa- area for shipment to Japan. Exploration . 
nese yards which were due for delivery in work revealed an ore body of 300,000 to | 
1970. Two of the vessels were rated at . " 
104.700-deadweight-tons (d.w.t nd two 500,000 tons averaging 1.9 percent nickel. 

, cadweight-tons (d.w.t), and | Because the ore body was of lesser tonnage 
at 130,000 d.w.t. The carriers are combina- and lower grade than was originally esti- 
tion ore/oil tankers, to carry iron ore out- mated and Secause in additio 6 there was 

bound and return crude oil to Brazil. An- pressure from the Brazilian Government to 
ther ship pein one £00 r DOCENAVE in erect a ferronickel processing plant, the 
Tazi! was rated at 99, tons. Japanese combine withdrew from the , 
The company was operating seven vessels project. 

ranging from 39,000 to 89,529 d.w.t. on a Uranium.—According to the Mining 
time-charter” basis. | World,? the Comissao Nacional de Energia 
Iron and Steel.—The steel industry es- Nuclear announced the discovery of 1 mil- 

tablished alltime production records for lion tons of uranium ore grading 16 
pig iron, ingot steel, and rolled products pounds of UgOg per ton of ore. The ore, 
in 1969. Compared with the preceding found on the Pocos de Caldas plateau, was 
year, percentage rises were, pig iron, 11; said to be zirconium free and nonrefrac- 
ingot steel, 10.9; and rolled products, 14. tory. 

Actual output for the respective categories, The Comissao 4 also released the follow- 

in metric tons, was: Pig iron—3,766,698; ing estimates of available uranium reserves 
ingot steel—4,914,808; and rolled products 
—3,903,331. CSN was the chief producer on $Mining World. V. 5, No. 3, March 1969, 
a percentage basis; Pig iron—24; ingot p./ 53. oo. 
steel—28; and rolled products—27. . wyorld Mining. V. 5, No. 9, August 1969,
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Table 4.—Brazilian uranium reserves, in metric tons, for three uranium prices 

| Price per pound of U:08 

Type of reserves, origin Below US$10 US$10 to $15 Above US$15 

Measured Possible Measured Possible 
additional - . additional 

Pocos de Caldas !_______.--------------------- 500 500 a---- 400 
Araxa ?____-__--_---------------------------- 200 ----- 3,500 2,000 
Jacobina3________.-._.-.---~-------.-------- ----- --n-- ----- 2,000 
Olinda 4__.._..-..--.------------------------ ----8 wenne ----- 42,000 

Total___-.---------------------------- 700 500 =—.—ts 85, 500 46,400 

1 This refers to the Campo de Agostinho ore assaying 0.15 percent U3Os (amorphous uranium, associated 
with fluorite, and molybdenite). This is not caldasite ore with zirconite and baddeleyite. 

2 Uranium associated with pyrochlore. 
3 Uranium associated with gold in metaconglomerate. 
4 Associated with phosphorite. 

calculated on a U.S. dollar price ranging soluble phosphorus, 19 percent MgO, and 
from below $10 per ton to plus $15 per 30 percent CaO. About 4 percent is made 

ton. up of minor elements including iron, man- 
| ganese, molybdenum, cobalt, and copper. 
NONMETALS A study of the potassium deposits in the 

_ Cement.—Cement production continued State of Sergipe revealed a TESEIVE of 208 
. ae | million tons of recoverable sylvinite—a 

to expand in Brazil with output of 7.8 . . : . 
ae . mixture of sylvite and halite. Projected 

million tons; of the total, 591,000 tons ossible production was for about 500,000 
originated from blast furnace slags, 42,000 ee ms ear for the domestic market 
tons were white cement, and 43,000 tons only per y | : 

: were pozzolanic. The pozzolanic t S ’ Oy eae es 
P | Po’ ue rype wa The area was put under the jurisdiction 

produced for the first time in Brazil in of the Government exploration company— 
1969 by S.A. de Cimento Portland Rio P n company: 

| CPRM—for development by private enter- 
Grande do Sul. . . - 4s 

, In spite of increasing output, the short- P™S¢ 0M 4 basis of public bids. 
. me Ourpu’s Sulfur.—Petréleo Brasileira, S.A. (PE- | 

age of cement for domestic use was severe vs . 
. TROBRAS), continued to expand its 

enough so that the Government increased wage. 
; sulfur recovery facilities. ‘The 40-ton-per- . 

the cement import quota from 450,000 tons day recovery plant at the Duque de Caixas 
| in 1968 to 2 million tons in 1969 and low- y YP uq . . 

| refinery was planned for completion in ered the ad valorem duty from 37 percent . . : : 1970; the 15-ton-per-day’ production units 
to 15 percent. we . 

Cement was produced at 31 plant at the Alberto Pasqualini and the Gabriel 
t 7 be 30 produce 1 S P ar Oper- Passos refineries were expected to be in 

ated by 90 companies in 15 States. At year- operation in 1971. In addition, the 40-ton- 
end, six new plants were reportedly under per-day Planalto unit at Paulinia was due 
construction with a total capacity of 1.3 to commence operations in 1972 

mon tons: and jour ne were planned PETROBRAS’s pilot plant, planned to 

wit a tota capacity ° 0,000 tons. _. produce 30 tons of sulfur per day from do- | 

S.A., commenced operation of its thermo- production in 1970. The long-term plan 

phosphate plant at Pocos de Caldas, Minas foy this project contemplates an eventual 
Gerais. Fused magnesium Phosphate was  gujfur output of 320 tons per day if exper- 
produced from Araxa apatite and magne-  jmental work proves successful. 
sium silicate scoria from Morro do Ni- _ siderurgica de Santa Catarina (SIDESC) 
quel’s plant at Pratapolis. contracted with a Japanese firm to build 

The one electric furnace in operation two plants to concentrate pyrite that is re- 
had a rated capacity of 25,000 tons an- covered from the Santa Catarina coal bene- 
nually. It was planned that future expan- ficiation process. The pyrite will be used 
sion would bring output up to 75,000 tons as feed to a sulfuric acid plant to be built 
annually. at Imbituba; planned annual output of 

The product, sold under the trade name _ the plant was 300,000 tons of 98-percent 

“Yoorin,” contained about 20 percent citric sulfuric acid, 155,000 tons of iron oxide
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cinders (55-percent iron) , and 100 million 1968 1969 
kilowatt hours of electric power. Total in- Geologie and geobhvsleal aqulonion . 

°173 : eologic and geo sical exploration: vestment was put at $18 million with com- Geologic surveying > 
pletion scheduled for 1972. party months._ 115 122 

Seismic surveying___.___...do..._ 85 82 
Gravimetric surveying.....do_... 22 —___- 

- MINERAL FUELS Magnetic surveying____.__do____ 5 5 
Electroresistivity sounding.do_... 20 —____ 

Coal.—Although run-of-mine coal output Structural drilling-......-.do---. 12 _... 
continued to increase at a fairly rapid Total___...-._.___.....do.... 259 209 
rate, the ratio of washed coal to total out- . | —S—S= . . Drilling: put continued to decline, and useable pro- Wells drilled: | 

i i . - Exploratory: duction rose only 3 percent in 1969. Out | PO umber. o4 4s 
put of coal mined and washed, by States, Gas_........... do... q 5 
during 1968 and 1969 follows, in thousand Dry.-.----------do.-.. 84 66 
metric tons: Subtotal.......do-... 115 86 

OO Development: . . 1968 1969 Oil__----2.--.-.-do_.... 99 58 
_ OOO err Gas__...........do___. -<-- 1 

State Run- Run- Dry_............do_... 16 20 
of- Washed of- Washed , 

. mine mine Subtotal_...-.-do.... 115 79 OO Injection____-........do___- 1 10 Parané__.----_.... 348 217 415 253 —=———>—_= : : Rio Grande do Sul.. 996 858 1,006 872 Total__._.-...-----do.... 281 175 - Santa Catarina___.. 8,490 1,289 $8,707 1,311 Footage drilled. ___.._thousand feet._1,152 614 
rr et re SS TR Sp SSP Sa rss SSS 

7 __Total------- 4,829 2,364 5,128 2,436 Offshore exploration activity was intensi- 
| fied markedly during 1969 especially on 

During 1969, Powell Duffryn Technical the Continental Shelf near the mouth of . 
Services, Ltd., a United Kingdom firm, was the Amazon and along the coastal areas of 
named to evaluate proposals for the mech- the States of Sergipe-Alagoas, Bahia, Espir- 
anization of the coal mines in the State of ito Santo, and Séo Paulo. A new mobile 
Santa Catarina. offshore drilling platform, Penrod-59, was 

Petroleum and Natural Gas.—Brazil’s placed in service on the Continental Shelf 
crude oil output rose 7 percent to 173,000 during the year, and two more mobile 
barrels per day during 1969. However, the platforms were expected to be contracted 
country’s petroleum requirements also con- for in .1970. Of the 11 exploratory wells 
tinued to increase, and domestic crude oil drilled on the Continental Shelf during 
production accounted for only. about 37 1969, three were crude oil producers and 
percent of Brazil’s needs during the year. one produced natural gas. 
The gross withdrawl of natural gas rose 30 The combined crude oil distillation ca- 
percent to 124 million cubic feet per day pacity of Brazil’s refineries was increased to 
in 1969, but only an estimated 18 percent 475,000 barrels per day in 1969 by the com- 
of total output was marketed production. pletion of a 17,000-barrel-per-day atmos- 
Output of natural gas liquids dropped ap-__ pheric distillation unit at PETROBRAS’ 
proximately 10 percent during the year. Mataripe refinery. Approximately 88 per- 
All production of crude oil, natural gas, cent of the country’s total refining capacity 
and natural gas liquids was accounted for was operated by PETROBRAS while only 
by the Government oil entity, PETRO- 12 percent was accounted for by privately 
BRAS. owned refineries. 

Proved reserves of crude oil increased 30 PETROBRAS continued to expand its 
million barrels to a reported total of 852 refinery facilities during 1969. Construction 
million barrels as of yearend 1969. Natural was in progress on a new refinery near 
Sas reserves, as of the same date, totaled Campinas; initial crude oil distillation Ca- 
904 billion cubic feet, 42 billion cubic feet pacity is planned at 126,000 barrels per 
less than at yearend 1968. day. A lubricants unit with capacity of 

Geologic and geophysical exploration 4,700 barrels per day was being added to 
and exploratory, development, and Injec- the Duque de Caxias plant where catalytic 
tion drilling activities, all of which were cracking and asphalt facilities were also 
performed by PETROBRAS or its contrac- being expanded. Work was proceeding on 
tors, were as follows: the modernization of the Cubatao refinery
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where throughput capacity is to be in- of Cia. Industrial de Rochas Betuminosas 
creased 45,000 barrels per day. (CIRB) at Pindamonhangaba, Sao Paulo. 

The PETROBRAS oil unloading termi- Construction was initiated during April ; 
nal at Sdo Sebastido was inaugurated in 1969 on the Petroquimica Unido, S.A., pe- 
April 1969. This terminal, which is con- ‘trochemicals complex at Capuava, Sio | 
nected to the Cubatéo and Capuava refin- Paulo. This petrochemicals complex, which 
eries by a 120-kilometer crude oil pipeline, Will be ; the largest in Brazil when com- 
has an unloading capacity of 275,000 bar- Pleted, is to have the capacity to convert 
rels daily and storage facilities with a Over 1 million tons of naphtha annually to 
combined capacity of 1.7 million barrels. It ¢thylene, benzene, propylene, xylene, to- 
can accommodate tankers of up to 115,000 _luene, and other products. Petroquimica is 
d.w.t. and is one of the largest petroleum 4 Consortium in which Petrobrdés Quimica, — 
terminals in South America. S.A. (PETROQUISA) , Refinaria e Explor- 

Work continued at an accelerated pace agao de P etrdleo Unido, S.A., and Moreira 
during 1969 on the PETROBRAS proto- Salles Banking Group each holds a 25-per- 

| type shale oil plant at SAo Mateus do Sul cent interest with the Pery Igel-Uttragas 
in the State of Parana. By yearend, the Group holding 15 percent and Interna- 
plant’s major facilities such as the retort, tional Finance Corp. 10 percent. . . 
solids preparation unit, powerhouse, and Another important petrochemicals proj- 
sulfur recovery unit, were well on the way “© t in progress during 1969 was the &xXpan- 
toward completion. This 1,000 barrel per S101 ae at the Union Carbide . do 

day plant, when completed late in 1970 or Brazil p ant Cubatio. This expansion, 

early in 1971, will test the economic and sce d ee ne ml ve produce up # 

technical feasibility of producing oil from 128,000 tons of ethylene and a combined 
Irati shale which will be obtained from an total of 36,000 tons of benzene and acety- 
open pit mine adjacent to the plant site. jene annually. It will also increase the 

No progress was reported with respect to plant’s low density polyethylene output ca- 
the proposed oil shale gasification project pacity from 19,500 to 88,200 tons per year. |



~ The Mineral Industr ulgari e Mineral Industry of Bulgaria 

| By Bernadette Michalski: _ 

| Bulgaria’s mineral. industry is of minor ern world, and afford Bulgaria an oppor- 

significance in terms of total world produc- tunity to trade at world market prices. 

tion. The nation’s leading mineral industry Bulgaria produces a variety of nonmetal- 

branch, nonferrous base metals, contrib- lic minerals, most of which are consumed 

uted’ in 1969 less than 4 percent of the domestically with only small quantitites of | 

total world lead output, less than 2 per- cement, fertilizers, barite, and talc ex- 

| ‘cent of the zinc output, and less than 1 Ported. 
| percent of the copper output. Despite the The Bulgarian mining industry provides 

| industry's modest role by world standards little toward fulfilling the nation’s fuel re- 

, it has been of considerable significance to quirements. Domestic solid fuel output is 
. ; . virtually limited to low-ranking coals, and ° 

the domestic economy, both as a basis for _ . 
| petroleum production is negligible, thereby | 

general development and as an earner of . . . 
a j } ; requiring costly imports of solid fuels, pe- 

| foreign exchange, particularly in view of . 
| troleum, and petroleum products. Fuel im- | 

the nation’s unfavorable mineral trade bal- ports constitute more than a third of the 

ance. In 1969 expanded copper production 4441 mineral commodity imports by value. 

made Bulgaria self-sufficient in all nonfer- The domestic iron and steel industry satis- | 
_ Tous base metals except aluminum, with fies about half of the nation’s requirements 

| an exportable supply of approximately for steel products; however, iron and steel 
55,000 tons of zinc and 40,000 tons of lead. product imports constitute nearly a third | 

These exports are among the very few — of the total mineral commodity imports by 

' mineral commodities shipped to the west- — value. 

— | a PRODUCTION 

Data on Bulgaria’s 1969 mineral output crude petroleum production was signifi- 

were incomplete at this writing; for most cant; however, the impact on the refining 

major commodities, figures were available industry was negligible as domestic produc- 

for only the first 9 months of the year. tion contributes less than 6 percent of the 

With the exception of copper and petro- nation’s petroleum requirements. Refinery 

leum, mineral commodity production re- output, based principally on imported 

mained approximately the same. The in-  crudes, increased by an estimated 38 per- 

crease in copper output reflected increased cent. | 

mining activity and full-capacity operation §$—-H¥-—\———— 

of the Pirdop smelter. The decline in wate mineral specialist, Bureau of Mines, 

153
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Table 1.—Bulgaria: Production of selected mineral commodities _ | 
(Thousand metric tons unless otherwise specified) . 

Commodity ! 1967 1968 (st~<“<«s*é«Ci QP 

METALS 
Copper: 

Mine output, metal content___-__---.._---_tons__ 35,100 37,300 ©38,000 —°— | 
Blister, including secondary____._-.--.--..-do__.- 34,400 38,200 e 42,550 
Refined electrolytic, including secondary. .__do_._- 33,500 86,500. e 40,000 

Iron and steel: Oe 
Iron ore and concentrate. ......-.---.-----------.  ° 2,498 | 2,645 2,700 we 
Pig iron (including blast furnace ferroalloys) --_---- 1,028 1,109 1,200 | 
Steel ingots and castings. _.___..----.----------- 1,239 1,461 1,515 

L Steel semimanufactures (total).._...-.--.-----.--- 609 1,028 e 1,200 
ead: 

Mine output, metal content_____...----.--_tons_- 86,100 . 86,200 e 82,500 .. 7 
Metal, including secondary. -.-.-.---------do_--- 96,600 . - 92,700 e€95,200 ” 

Manganese ore, gross weight__._.--..--.------------- 44 . 4) e 41 
Ine: . BE 

Mine output, metal content___-..-.---------_tons_- 68,100 e 70,000 e 63,400 | 
Metal, including secondary. -._---.--------do___- 73,900 . 75,100 | e 77,300 — 

NONMETALS . 
Asbestos__-...-.----.-.----_---------------..tons..- 1,500 2,100 2,200° 
Cement, hydraulic_._....-.---.--------------------- 3,358 3,516 3,552. - 
Fertilizer materials, manufactured: ue 

. Nitrogenous, gross weight.._-------------------- 986 1,100 e 1,800 
' Phosphatic: 

Gross weight__...._.----------------------- 278 _ 409 — e450. 
Phosphorus pentoxide. _.....-------content_- 89 - 185 “e150 

Gypsum and anhydrite: > 
Crude...._--.-.-----------------------.------- 152° 194 e 200 
Caleined..__.------------------+--------------- 15 15 17 

Kaolin.._...._-..--------------------------.------ 125 127 ot 130 
Lime (quicklime)__.--.------------------+----------- 962 970 . - 970 
Pyrite: , 

Gross weight__._------------------------------- 164 . 164 e170 
Sulfur content.___.-.-.------------------------ 65 65 67 

Salt (all types)_..---------------------------------- 114 118 120 — . 
’ Sulfur, elemental, recovered._------------------tons_-_ 8,321 8,658 e 8,700 
Coal MINERAL FUELS AND RELATED MATERIALS . a 

oOal: . . 
Anthracite (marketable)......-..---------------- 188 176 , 180 
‘Bituminous (marketable)_.-_..-.-----------.---- 280 — 263 — 250 
Lignite and brown (marketable)._.---.----------- 26, 739 28 , 282 28,600 

Coke, all types..-.----------.---------------------- 803 817 820 
Natural gas_____--..-------.-----million cubic feet_. 11,605 17,870 . 18,000. 
Petroleum: Ce 

Crude oil__....-.---.-------------------------- 499 _ AT 325 
Refinery products: - . | 

Gasoline, all types__..----.----------------- 595 605 |). : 2 
Kerosine_.__._-__----.__----.---.-------+-- 92 100 =| 
Distillate fuel oils, diesel oil_...__....._---..-- 942 1,010 e 4,600 
Residual fuel oi]l..-..--.-.---..---,--------- 1,448 1,500 : 
Lubricants._...-..------.------------------ 46 49 

, Asphalt, refinery and natural__..-.---------- 55 58 

e Estimate. Pp Preliminary. | 
1 Bismuth, cadmium, gold, silver, barite, chromite, and tellurium are also produced, but level of output is 

unknown. 

Sources: Statisticheski Godishnik na Narodna Republike Bulgaria—1969 (Statistical Yearbook of the 
Peoples Republic of Bulgaria for 1969). Sofia, 1969, 618 pp. Statistical Office of the United Nations. Monthly 
Bulletin of Statistics. V. 24, No. 4, April 1970. 

| TRADE 

Bulgaria maintained an unfavorable tegration with and dependence upon the 
trade balance in mineral commodities in U.S.S.R. Regulations were adopted in 1969 
1968. By far the major portion of mineral consolidating the Bulgarian state monopoly 
trade is conducted with the U.S.S.R. Ex- on foreign trade by affording the state the 
ports to the Soviet Union totaled US$17 exclusive right to plan, organize, and man- 
million 2 in 1968, while imports from the = ———————— Val h b ted USSR 

. . . eae 2 Values have been converte rom S.S.R. 
Soviet Union were more than $302 million rubles to U.S. dollars at the rate of 1 ruble= 
for the same year. About $89 million was Us$l “11; however, values are probably derived 

y negotiated agreement between U.S.S.R. an 
expended on petroleum and petroleum  Buigaria, resulting in the above figures being 
products imported from the U.S.S.R. more representative ot a general range rather 

- 4s . than actual world market price value for the min- 
Future trends indicate an even closer in eral commodities.
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age all: foreign trade activity. Highlights of Bulgarian trade missions in foreign coun- 
the legislation include requiring all foreign tries under supervision of the Bulgarian 
trade organizations. to obtain. permission diplomatic staff. An extensive punishment 
from the Foreign Trade Ministry to con- code for infractions and violations of the 

clude any contracts and the placing of all 1969 trade regulations has been published. 

) Table 2.—Bulgaria: Trade with the U.S.S.R. in selected mineral commodities 1 
. - (Metric tons unless otherwise specified) 

| ; Commodity 1967 . 1968 

| oe — EXPORTS _ | 
] | METALS Te 

Iron and steel, semimanufactures_____.-....._--...-2- 2-2 _--- 58,400 138 ,800 
Lead metal, including alloys, unwrought 2______.____._________ 3,400 8,200 

: me NONMETALS 
Barite__-.-.------------2------ eee eee 28,100 27,500 
Tale. _.------------------------------ eee 12,200 22,100 

pls , IMPORTS } | 
os . METALS _ 
Aluminum metal, including alloys: 3. 

. Unwrought._......-.---------.------------------------ 14,900 17,600 
Semimanufactures_-_-....-.--.-------------.------------ 2,097 | — 4,493 

Antimony metal, including alloys, all forms..__...-....-.-__--_ 326 401 
Copper metal, including alloys, semimanufactures__.._________- r2,102 2,899 
Iron and steel, ore and concentrate__........-.-thousand tons_- 954 764 

, Pig iron____..--.-.---/--------------------- eee 157,200 208 , 300 
Ferroalloys, all types._......-..--.-------------.-.~------ 10,800 | 12,000 

-. Semimanufactures:4 
Bars, rods, angles, shapes, and sections: 

“Wire rod__--.--------------------------------- 41,500 146,100 
. _ Angles, shapes, and sections. .._..----.-..----_-- — 208,800 314,900 

Universals, plates, and sheets: | 
| Tinned plate........-_2..-.-..--------------2-- 25,000 32,100 

Other plates and sheets__._.---_-----.---------- 112,700 116,500 . 
Rails and accessories._..._.....-....---------------- 35,900 35,600 

- Wire... ue eneeee : 7,303 8,616 
. Tubes, pipes, and fittings_...........-...-.---------- tr 48,700 62 ,000 

Other_...-_.---.--+.------ eee 12,500 18,700 
NONMETALS 

Asbestos___. 2022-2 ee ee eee 17,500 20,600 
Cement. _--.---.-.-.-.-------------- eee eee 184,000 107,000 
Clay products, refractory, including brick..__.-----.-.-2_--_-_- 31,400 45,400 . 
Fertilizer materials:5 — . 

- Crude, phosphatie___....---..----..--.----------------- 274,500 363 , 400 
_ Crude, potassie__...-.----..--_--------------- +--+ ~ 36,400 91,900 
Manufactured, phosphatie__...........---..---.--------- 53,100 88,800 

Graphite. _._.-.-.----------- ee 2,000 900 
‘MINERAL FUELS AND RELATED MATERIALS : 

Carbon black and gas carbon____._._...___..----.-.----------- 5,040 6,503 
Coal, anthracite and bituminous______._......_thousand tons-- 3,231 3,422 
Coke and semicoke. __-_....---.-----------------..---do___. 195 200 
Petroleum: 

Crude. _.__------------ eee OL 2,623 e 3,000 
_ Refinery products___.....-..---------------------d0._.. r1,905 e 2,500 

e Estimate. tr Revised. 
1 Trade statistics for Bulgaria in 1968 were not available in time for inclusion in this table. Trade with the 

U.S.S.R., the principal trade partner of Bulgaria, was compiled from the Soviet source, Vneshnyaya Torgovlya 
SSSR za 1968 God (Foreign Trade of the U.S.S.R. for 1968), Moscow, 1969, pp. 118-122. 

2 An estimated additional 35,000 tons was exported to West Europe in 1968. 
3 An estimated additional 10,000 tons was imported from West Europe in 1968. ; 

_4 jane timated additional 100,000 tons was imported principally from Austria, Czechoslovakia, and Poland 
in . 

5 An estimated additional 800,000 tons of principally potassic and phosphoric fertilizers were imported from 
West Europe in 1968. 

COMMODITY REVIEW 

METALS processed in Bulgaria. The Pirdop smelter 

. os oo was reportedly operating at full capacit 
Copper.—Mining activity continued near 40.00 O to Y OP ll Sein 1960. The 

Burgas, Malkotirnovo, and Panagiurishte. (40, ns annual Y) ing _. : 
Expanded copper mine output has prob- smelter was employing a new variation in 

ably resulted from the opening of an addi- ¢lectrolytic refining. Italy and Japan have 
tional mine, the Chelopech, in the Pana- reportedly purchased licenses to duplicate 

giurishte region. All mine output is this method.
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Iron and Steel.—A blast furnace of 1,033 Loukovit in northern Bulgaria. The ce- — 
cubic meters capacity was commissioned in ment plant; reputedly the largest in. the 
September at the Kremikovtsi Iron and. Balkans, was slated for completion.in May 

Steel Plant raising the total number of 1970; the brick and tile factory was sched- 

blast furnaces at the plant to three and uled forearlier completion. ~  . : 
raising the national total to five, including Fertilizer Materials.——Bulgaria has no 
two at the Lenin Iron and Steel Plant at significant economic resources of phos- . 

Pernik. A 100 ton electric furnace also was phatic and potassic fertilizer raw materials, 
commissioned in 1969 at Kremikovtsi. The and thus is dependent upon imports of ei- | 
proposed further expansion of Kremikovtsi ther crude materials or manufactured ferti- 
to include additional electric furnaces and lizers to meet essential needs for these 
sections for welded and seamless pipe is @ commodities. The country has however es- 

point of Bulgarian controversy. Counter sentially achieved selfsufficiency in nitro- 

proposals favoring the construction of a genous fertilizer materials. The most recent 

third metallurgical complex near the Black available trade information indicated im- 
Sea with more economic access to raw ma- ports of about 50,000 tons of manufactured | 
terials gained momentum. While the deci- nitrogenous. fertilizers annually . during 
sion on the location of additional steel ca- 1966-68 (from France in 1966-67 and from 
pacity was pending at yearend, the Yugoslavia in. 1968), while Bulgarian ex- 
Bulgarians have assured additional ingot ports of nitrogenous fertilizer materials 

supply by signing an agreement with the (urea and other unspecified nitrogenous) 
U.S.S.R. for delivery of 3 million tons of totaled almost 89,000 tons, in .I966 and | 

steel ingots between 1971 and 1975. | 108,000 tons in 1967 (1968 data not avail-. 
Satisfying more than half of steel prod- able). | - | - _ . : 

| uct consumption requirements, the 1969 In 1968 however Bulgarian imports of ~ 
domestic product output, consisting princl- crude phosphate (including. apatite) from - 

pally of heavy sections and plates, ex- the Soviet Union (as measured. by. U.S.S.R. 
ceeded 1 million tons. The bulk of steel exports) increased by nearly 90,000 tons, 

product imports were in the form of an- while manufactured phosphatic fertilizer 
gles, shapes, light sections and plates, wire exports to Bulgaria from Yugoslavia, the 

rod, tubes, pipes, and fittings. _ U.S.S.R., and Greece totaled almost 518,000 
Lead-Zinc.—The lead-zinc industry re- tons, Completion of the Varna facility may~ 

mained relatively stable throughout the make possible a reduction in foreign 

year with development and construction s,ending for the higher unit: value manu- | 

activity focused on the 1-million-tons-an-  factured fertilizers, but could neécessitate | 
nual-capacity Osogovo mine and flotation jncreased crude phosphate imports. 
plant near Bulgaria’s western border. R . eqs : . 

egarding potassic fertilizer materials, 
the only information available on trade is 

NONMETALS the quantity of Soviet exports to Bulgaria, 
Bulgaria’s recorded production of non- ‘which reached almost 92,000 tons in 1968, 

metallic mineral commodities includes as- 4 150-percent increase over those of 1967 
bestos, cement, fertilizer materials, gypsum, and 301 percent greater than those of 

pyrite, refractory clays, and byproduct sul- 1966. The entire import from the, Soviet 
fur (the latter recovered from metallic . Union is classified as crude potassium salts. 

sulfide ores), together with unreported |= Through yearend 1969, the principal op- 
quantities of barite and wide range of tra- erating fertilizer facilities in Bulgaria 
ditional construction clay and stone. Pro- were the Stara Zagora plant with an an- 
duction of most of these commodities re- nual capacity of 200,000 tons of contained 
mained stable, with little development nitrogen in the form of high-grade am- 
activity reported in 1969. Fertilizer output, monium nitrate; the Vratsa Chemical 
however, advanced, as one facility commis- Complex (completed in 1968), with a re- 

| sioned in 1968 completed its first full year ported annual capacity of 600,000 tons of 
of production. urea; and the Dimitrograd complex, with 

Cement and Other Construction Mate- an annual capacity of 95,000 tons of con- 
rials—Work continued on a 1.6-million- tained nitrogen in the form of ammonium 
ton-per-year cement plant and an auto- nitrates. These facilities had been planned 
mated brick and tile factory, both near and built with foremost regard for domes-
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tic fertilizer requirements, particularly with estimated 8 percent of the total emergy 
concern for the specific types of materials consumption in 1969. However, natural gas 
needed for Bulgaria’s agricultural speciali- will play a more significant role when the 
ties, but nonetheless were provided with proposed 435-mile pipeline between the 
sufficient capacity when built to permit de- Ukrainian S.S.R. and Sofiya is completed 
velopment of the fairly significant export in 1975. The pipeline has a proposed an- 

trade. nual capacity of 106,000 million cubic feet. 
Construction continued on a major addi- The first stage, connecting Izmail, Varna, 

tion to Bulgaria’s fertilizer productive fa- and Burgas, is scheduled for completion im 

cilities in 1969. A $40 million installation, 1972, Construction of the pipeline will 

being built near the city of Varna on the continue westward to Ploviv and eventu- 
Black Sea coast by a_ French-British- ally to Sofiya. 
Belgian corporation group on a contract . . | 
basis is scheduled for completion in Petroleum.—Bulgarian crude oil pro- 
mid 1970. It reportedly will be capable of duction fell precipitously in 1969. Tradi- 
producing daily 630 tons of ammonia, 850 [tional producting fields, led by the 
tons of ammonium sulfate, and 2,500 tons _light-crude-oil-producing Dolni Dubnik 
of end-product complex nitrogenous-phos- field in northwestern Bulgaria, collectively 

phatic fertilizers. recorded considerably lower output, while 
the much publicized Soviet-sponsored 

MINERAL FUELS Black Sea operations north of Varna, 
- Bulgarian energy consumption in 1969 which were being looked to as at least an 

was estimated at about 27.8 million tons of alternate source and perhaps as a basis for 
standard coal equivalent (SCE), excluding expanding national production, apparently 

any estimates for the SCE equivalent of fell far short of their anticipated potential. 

fuelwood or fuel dung. While detailed sta- A discovery near the village of Shabla in ) 
tistics showing the sources of the energy the Black Sea area, reported in 1968 after 
consumed are not available for 1969, avail- 3 years’ exploratory work, was judged un- 

able data suggest that imported and do- successful, and, it appeared that no further 
mestic solid fuels accounted for about 65 work would be conducted in this vicinity. 

percent of the total. In 1967, the latest The structure drilled at Shabla was said to 
year for which a breakdown of energy con- 4. an offshore extension of Bulgaria’s old- 
sumption by source fuel is available, solid  . oiifeld. , - 
fuel provided 68.4 percent, petroleum 28.8 Despite the crude oil production decline, | 

percent, natural gas 1.7 percent, and hy- the refining industry increased its volume 
droelectric power 1.1 percent of a total of f duction by an estimated 38 percent 
25.4 million tons SCE. ceo een Ong De hesrins oder 

. over that of 1968. Bulgaria’s sole petro- 
Coal.—Total coal production exceeded joym refinery, the Burgas refinery and pe- 

29.8 million tons in 1969. Low-quality lig- trochemical complex, processed more than 

nite and brown coals constituted 96 per- 4 million tons of crude, yielding about 

cent of this total. Lignite and brown coal jpree-fourths of the nation’s petroleum 

production edged slightly upwards, follow- ,,oduct requirement in 1969. At least 3 
ing the previous year’s sharp rise that re- j,iljion tons of crude was supplied by the 

sulted from the opening of two mines, the JS.S.R., a traditional source; however, this 
Troyanovo 2 and the Troyanovo 3 in the Gade supply may have been supplemented 
Maritza Istok Basin, each with 2 million by imports from the: El Morgan field in 

tons’ annual capacity. the United Arab Republic. The USSR. 
Bulgaria’s requirement for high-rank will nonetheless continue to be Bulgaria's 

coal and coke continued to be met principal crude petroleum source at least 
through imports from the U.S.S.R., Czecho- through 1975. An agreement between Bul- 

slovakia, and Poland. garia and the U.S.S.R. stipulates the im- 
Natural Gas.—The discovery and exploi- port of 5.5 million tons of crude in 1971. 

tation of the natural gas reserves at Tcher- By agreement, this quantity will be pro- 
ven added a new dimension to the nation’s gressively augmented annually, reaching 10 
energy supply. This fuel contributéd an million tons in 1975. Crude imported dur-
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ing 1971-75 totals 38.5 million tons, or petrochemical complex, the nation’s second 
more. than twice the amount affected by refinery complex, was near completion at 
the previous Bulgarian-U.S.S.R. agreement yearend. The Soviet designed and equipped 
of 1966~70. 1-million-ton-annual-capacity plant was 

Construction of the Pleven refinery and scheduled for test runs by mid—1970.



_ The Mineral Industry of B 
By Ta Li1 

Burma’s mineral industry had another Under the current 4-year national eco- 
lackluster year in 1969. Production from the nomic plan ending in 1969-70, special atten- 
historically famous Bawdwin lead-silver- tion was given to mineral development, 
zinc enterprise near Lashio and the Chinese which was to be financed entirely from 
border remained at its lowest level within domestic sources. The fiscal 1969-702 budget 
a decade. Tin and tungsten output also for national development showed the fol- 
remained at low levels. Development of the lowing anticipated capital expenditures: 
Monywa district’s copper deposits, with People’s Oil Industry (POI), $11.8 million; 
estimated reserves of 14 million tons of People’s Bawdwin Industry (PBI), $2.1 
0.5 to 1.0 percent copper ore, progressed million; and Mineral Development Corpo- 
very slowly. | ration (MDC), $1.7 million. 

_ Although crude oil production increased, Although Burma no longer produces any 
| the planned self-sufficiency goal was not mineral in quantities of world consequence, 

reached, and crude oil as well as some re- significant resources possibly exist. Little 
finery products were imported to meet progress has been made toward their devel- 
domestie demand, Onshore oil exploration opment, however, due to the shortage of 
activities were to be increased in 1969-70 managerial and technical talent in the 
and, for the first time, offshore activities country, lack of capital funds to purchase 

were planned. The Burmese approached the required equipment, and Government 
the West Germans for help in exploring policy against foreign private investment in 
areas off the Arakan coast. This was the the mineral industry. As a result, the Gov- 

| first sign that Burma might be considering ernment in recent years has concentrated 
opening its oil industry to foreign partici- much of its efforts on less capital consum- 
pation, closed since the nationalization of ing ventures such as geological surveys and 

— the oil industry in 1963. | exploration work. | 

PRODUCTION 

The bulk of Burma’s mineral output this figure but not the value added derived . 

came from State enterprises, with the Gov- from mineral and metal processing. Re- 

ernment outproducing private industry by ported values for major minerals produced 

about 5 to 1. Only some small tin-tungsten Were as follows: Crude oil, $16.6 million; 

and nonmetal mines were in private hands "0nferrous output of Bawdwin enterprise, 
and a significant quantity of their produc- $7.2. million; salt, $3.3 million; and tin and 

tion was believed to be smuggled out of tungsten concentrates, $2.4 million. In addi- 

the country and hence not recorded. tion, cement output was valued at $5.0 
: million. 

According to official Burmese natjonal 

budget estimates, total “mining” output in * Mining engineer, Bureau of Mines, Washing- 
a4: ton, D.C. 

fiscal 1968-69 amounted to $41.1 million. 2 Burma’s fiscal year is October to following 
Crude oil and limestone are included in ate ot E46 Kyae wear been converted at the 

159
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Table 1.—Burma: Production of mineral commodities 1 2 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 . 

: _ METALS | . a | 
Antimonial lead (18 to 20 percent Sb)_..-..---.---.-.-.-----.--- 400 280 300 
Copper matte, gross weight__..........-.---------------------- 180 150 160 
Iron and steel: 

Steel ingots and castings. ........-.-----.----------------- 21,000 21,000 21,000 
Le Steel semimanufactures. - - -----~----~------------------ne 26 ,000 28,000 25,000 

ad: o 
Concentrate (50 to 60 percent Pb)...-.-.------------------- 18,000 17,000 17,000 
Metal_._.--....--------_--------------.~----------------- 13,000 9,000 10,000 

Nickel speiss (20 to 30 percent Ni)_...---~--------------------- 130 115 115 
Silver, metal__.._.....-.----------------thousand troy ounces-- 1,000 900 1,000 
Tin concentrate (68 to 72 percent Sn)._.--..-------..-long tons_- 400 300 300 
Tin-tungsten concentrate (35 percent Sn and 30 percent WO:) 

long tons. - 450 500 400 
Tungsten concentrate (55 to 65 percent WO3)__._.-..------------ 95 130 130 
Zinc concentrate (54 to 56 percent Zn)_..-.__....-.-.-~----~----- 8,400 8,500 9,000 

NONMETALS oo | | ; 
Barite__....-..-.----------------------- +--+ - eee eee 9,400 9,600 8,200 
Cement, hydraulic. ...--..--..--.----------.-.-thousand tons__ 130 160 200 

. Gypsum...--.---2------- ++ ee ee eee 300 2,900 -1,800 
Limestone, crushed and broken. _._.._....._.....thousand tons-_ . 400 - - §20 — 650 
Salt_--_----2--2 2-22 Looe e een nee dO 132 130 180 

MINERAL FUELS AND RELATED MATERIAL | sO 
Petroleum: a . . . 

' Crude oil_.....2..-............_thousand 42-gallon barrels-- 4,580 - §,634 6,085 

Refinery products: . . 
Gasoline, aviation and motor.__..-.......-.--..--do.... 1,240 1,112 ~ 1,142 
Kerosine and jet fuel.__...............-.---.--_do_._. 1,321 1,564 1,662 

. Distillate fuel oils_.....-.---------.---------.--do_--- 1,970 1,763 2,432 
Others. .-.-..-------------------------~+------do__-- 423 401 | 598 

Total__.-.----------------------------------do--.. 4,954 4,840 - 5,884 

1 Fiscal year October through September. Figures are for first 9 months of year noted and 3 months : 
of previous year. 

2 All production figures are estimates based upon official Government budget figures. 

| | | TRADE | 

The value of Burma’s 1968-69 exports its metal stockpiles held during periods of 
| of metals and ores was estimated on a pre- low metal prices. : | 

liminary basis at $9.2 million, more than |= Burma imported over $13 million worth 

double that of the previous year. About of mineral and mineral related products in 
half of the exports came from the Bawdwin 1968-69 as compared with the $33 million 
mine’s output of lead, zinc, and silver. The in 1967-68. Smaller purchases of metals and 
remaining exports were mostly composed metal manufactures ($10.5 million as com- 
of tin and tungsten concentrates. The in- pared with $19.2 million in 1967-68) were 
crease in exports was partly caused by high made in 1968-69. Manufactured fertilizer 
1969 market prices for nonferrous metals, purchases were also reduced ($2.8 million 
which induced the Government to release as compared with $11.8 million in 1967-68). 

COMMODITY REVIEW 

METALS of products annually, produced only an 

Iron and Steel—The Ywama steel mill, “Stimated mae 000 P roeucts include 
with an electric furnace and rolling mill, approximately eaten tons of bars and rods; 
remained the country’s only steel producer. 3,500 tons of wire nails; and 2,000 tons each 
Formerly, the electric furnace’s scrap iron of galvanized iron and barrel sheets. 
requirements were met by imports but, due Burma has plans for an integrated steel 
to foreign exchange shortages, recent sup- industry, based upon domestic resources. 
plies have come from domestic sources. The However, known deposits of coal and iron 

rolling mill, reportedly rated at 40,000 tons ore are low grade and located in areas
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where large investments in transportation The mine’s high-grade reserves have been 
facilities would be required. Accordingly, depleted and present efforts are being 
plans remained rather uncertain. directed toward exploiting lower grade 

Lead, Zinc, Copper, Silver, and Nickel:— __ reserves. 

The PBI mine, located near Namtu in 

_ northern Shan State, continued to be Bur- | NONMETALS 
ma’s sole significant producer of nonfer- “1: : . 
rous metals. "The Bawdwin mine has been __ Fertilizer Materials. Two chemical fer- 
producing lead, zinc, silver and byproduct tilizer plants, each with a 65,000-ton-per- 
copper matte, nickel speiss, and antimonial year capacity, were being built at a Cost of | 
lead for many decades. Lead concentrates $14 million each. qr he first, located in Sale 
are shipped to Namtu for smelting, and and constructed with Jap anes€ aid for com- 
zinc concentrates are exported, mostly to pietion mm 1969-70, was behind schedule. . Japan. e other plant in Kyunchaung, northern 

Recent output from the mine has been Burma, being built with West German aid, only about one-fifth of the pre-World War “8 scheduled for completion in 1970-71. 

II levels. Estimates of production for fiscal | Through 1969 Burma imported all its | 
year 1968-69 were as follows: Refined lead, | manufactured fertilizer needs, The country 
9,500 tons; zinc concentrates, 9,000 tons: consumed about 140,000 tons in fiscal 1968- . 

silver, 1 million ounces; antimonial lead, 69, double that of the previous year. 
300 tons; copper matte, 115 tons; and nickel 
speiss, 160 tons. MINERAL FUELS 

The decline of the Bawdwin mine is Petroleum.—POI increased crude oil 
principally attributed to depletion of high- production to about 6 million barrels in 
grade reserves and behind-schedule develop- fiscal year 1968-69; however, the industry : 

ment of the lower grade Ores. Reserves at did not reach the self-sufficiency target of 
yearend totaled approximately 6 million 7 sition barrels. Nevertheless, Burma was 
tons, assaying 11.2 percent lead, 5.6 percent ante to further reduce crude oil imports by 

, zinc, 0.30 percent copper, and 7.8 ounces 35 percent from the previous year, a decline 
of silver per ton. Insurgent activity within of almost 72 percent since 1965-66. 
the region, poor transportation, and in- . 
efficient mining techniques have also The failure to reach the 1968-69 target 
plagued the mine. In 1966, a United WAS principally attributed toa much lower 

Nations Special Fund survey concluded that | Production rate than anticipated from two | 
the output could be doubled through mod- Of the new fields, Prome and Shwepyitha. 
ernization of mine and enlargement of Due to a lack of crude, Burma's two re- 
facilities. However, efforts on the part of the fineries at Chauk and Syriam with a com- 
Burmese Government to obtain the neces- ined daily capacity of 26,300 barrels, con- 
sary capital and equipment have not been tinued to operate at less than full capacity. 

successful. Partly because of the unsatisfactory re- 
Tin and Tungsten.—MDC continued to sults at Prome and Shwepyitha, Burma 

operate most of the country’s tin and tung- lowered its estimates of known crude oil 
sten mines. Government policy calls for the reserves from 200 million barrels to around 
eventual takeover of the remaining pri- 140 million. An extensive exploration pro- 
vately operated mines as soon as their li- gram, both on and offshore, was planned 
censes expire. Tin and tungsten concentrates by POI for the present fiscal year. On the 
were produced either separately or in basis of a successful seismic survey con- 
mixed form; combined annual output of ducted by a Japanese concern off the 
the two minerals has remained at the low Arakan coast, plans were made to drill a 
level of roughly 1,000 tons of concentrates number of exploratory test holes. Onshore, 
since 1966. In an effort to spur production, exploration will encompass 10 regions cov- 
the Government reportedly signed a 4-year _ ering 9,170 square miles and including for 
contract with the U.S.S.R. to rehabilitate the first time the Northern Chin Hills and 
the once-famous Mawchi tin-tungsten mine. the Delta region.





The Mi t e Mineral Industry of Canada 

By Lester G. Morrell 3 

Reflecting labor difficulties in the nickel, $158.5 million; sand and gravel, $120.8 mil- _ ” 

copper, and iron ore mining industries, lion; and lead, $88.2 million. 
Canada’s mineral output valued at $4.34 Although comparative 1969 data are not 
billion 2 in 1969 was slightly below the rec- available for all countries, Canada proba- 
ord $4.38 billion of 1968 and reversed a bly retained its position as the world’s 
steady growth trend that had held for 10 leading mineral producer on a value per 
years. Suspension of The International capita basis. In dollar value of indigenous 

_ Nickel Co. of Canada, Ltd. (Inco) and minerals, only the United States and the 
Falconbridge Nickel Mines Ltd. operations U.S.S.R. produced more. For individual 

In Ontario for 18 and 13 weeks, respec- commodities, Canada ranks first in asbes- 
tively, was primarily. responsible for the tos, nickel, and zinc; second in gypsum, 

_ lower output of nickel, copper, and several columbium-tantalum, lead, molybdenum, 
byproduct metals. Shipments of iron ore potash, silver, and titanium minerals; and 
from mines in Quebec, Labrador, and On- among the top four world producers for 
tario were 7.4 million metric tons lower more than a dozen other metals and min- | 
than in 1968. The great bulk of this drop _ erals. | | 
resulted from the strikes that lasted 15 As in previous years though by an un- 
weeks at Iron Ore Company of Canada _ usually small margin in 1969, Ontario re- 
Ltd. (IOC) and 17 weeks at Wabush tained its position as Canada’s leading 
Mines. By mid-November most of these mineral Province, accounting for $1,123.4 
problems had been resolved and Canada’s million (25.9 percent) of the national 
mining resumed normal operating status. value total. §Alberta’s _— contribution 

In 1969, metallic minerals with a total amounted to $1,103.8 million (25.5 per- : 
value of $2,146 million accounted for 49.5 cent), virtually all from oil and gas wells. 
percent of Canada’s mineral production. Quebec, British Columbia, and Saskatche- 

Nonmetallic mineral products, including wan supplied 15.4, 9.0, and 7.4 percent, re- 
construction materials were valued at $837 spectively. Manitoba and Newfoundland 
million, or 19.3 percent, and mineral fuels ¢ach accounted for about 5 percent, and 
contributed $1,352 million or 31.2 percent Nova Scotia, New Brunswick, Prince Ed- 
of the total. Although the value of metal- ward Island, and the Territories a total of 
lics produced in 1969 was down 6.9 per- 56.6 percent. | . 
cent, nonmetallic and fuel minerals re- According to Dominion Bureau of Statis- 
corded annual gains of 1.7 and 8.9 percent tics estimates, the national index of min- 
respectively. eral industry production in 1969 was 149.9, 

Of the more than 60 mineral CO™pared with the all industry me 

commodities regularly produced in Canada, 167.8 (orn wth fe ect 1 i ~ 
about a dozen account for 80 to 85 percent base) . € value ot mineral procuction 
of the national output. In 1969 the lead- "SP resented 6.0 percent of the gross na- 
ers, arranged in order of value were: tional product estimated at $72,242 million 
Crude petroleum, $934.4 million; copper, in 1969, thus maintaining the average ratte 

$531.1 million; nickel, $446.2 million; natu- of the previous 2 years. General wholes le 

ral gas (including sulfur and liquid by- prices for mineral product categories in 
roducts) $427.5 million; iron ore, $399.5 —————— . . 

rnillion; ine $337.1 million; precious met- ton ene engineer, Bureau of Mines, Washing- 
als (gold, silver, and platinum) $188.7 2'Where necessary values have been converted 

million; asbestos, $182.0 million; cement, orn canadian dollars (cand), U.S. dollars at 
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1969 and 1968 (the latter in parentheses) ton Lake in northern Saskatchewan, gener- 
related to the 1935-39 base period were as atéd a staking rush early in 1969. In Octo- 

, follows: nonferrous metals 264.0 (250.8); ber, two uranium discoveries. were 
iron products 285.8 (276.8); nonmetallic announced at Baker Lake in the Northwest 
minerals 210.0 (206.0) ; and chemical prod- ‘Territories. And in Labrador, discovery of 
ucts 219.7 (213.7). The average hourly pitchblende was reported by British New- 
earning of mine employees was $3.25 in  foundland Exploration Ltd. (with West 
December 1969, compared with $2.98 and German partners) at Inda and Witch 

$2.75 for the same month of 1968 and _ Lakes. 

1967. Profits, before taxes reported by min- The most spectacular mine developments 
ing, quarrying, and petroleum companies of 1969 were in western Canada. Anvil 
totaled $565 million in 1969 ($572 million Mining Corporation Ltd. in central 

in 1968). The Department of Energy, yukon, started shipment of lead, zinc, sil- 
Mines and Resources has estimated capital yer concentrates from Skagway, Alaska, in 
and repair, expenditures by the minerals December. The company has contracts for 
industry in 1969 at $1,568.7 million, com- delivery of more than 400,000 tons of con- 
pared with $1,472.3 million in 1968. Capi-  centrates annually, over a period of 8 
tal investment by the petroleum and gas in- years, to Japan and West Germany. And 
dustries in 1969 amounted to $560.5 in the southern British Columbia-Alberta 
million. The metal industries reported cap- border area,. six large coal companies are 

| ital expenditures, including those for new preparing mines, and. erecting _ plants, 

metallurgical facilities, of $448.2 million. townsites, and transportation facilities. to | 
Exploration and new development activi- export 165 million tons of coking coal over 

| ties continued at a normal rate in 1969 de- the next 15 years. The value of existing 
spite an uncertain economic outlook and coal contracts with Japanese steel compa- 
announcement of proposed new national nies is estimated at Can$2.5 billion. 
legislation that is regarded as threatening | Geophysical ‘studies and exploratory 

to the future of the Canadian mining in- drilling for oil and gas were maintained at 
dustry. Long-term exploration projects of 4 high level in both inland and offshore 

7 the larger companies and government field yeas, Emphasis during 1969 has been in 
teams have continued. Several new areas the established regions of Alberta and Sas- 

have been opened. | / -- katchewan, the Arctic Islands, the Macken- 

Exploration and development activity zie River Delta, in Hudson Bay and off 
during 1969 has been largely confined to the coast of Nova Scotia. | oe i 

| silver, uranium, and petroleum prospects. Among legislative highlights of 1969 was 
Search for silver was centered in and adja- the Ontario announcement (Bill 160) in 

cent to the established producing areas of April, requiring ores and concentrates pro- 
Ontario and British Columbia. Despite @qyced in mines of the Province to be proc- 

marketing problems that confront existing essed in Canada. Despite assurances that 
producers, interest in uranium prospects, the regulation would be applied in a man- 
with considerable foreign participation ney designed to avoid undue hardship, the 
(United States, Japanese, French, West jaw has generated considerable controversy. 

German, and Italian) was relatively wide- By yearend more than 30 mining compa- 
spread and lively. Of the more than 200. nies had applied for exemption. And early 
exploration permits issued since January jin November, a “White Paper,” proposing 
1970 by the Atomic Energy Control Board, major revisions in national tax policies was 
80 permits were granted in 1969 to compa- presented to the House of Commons by Fi- 
nies engaged in the search for uranium. ance Minister E. J. Benson. While re- 
The Elliot Lake and Agnew Lake areas in garded as less restrictive than the Carter 
Ontario are credited with nost of the ura- Commission proposals of 1967, the mining 
nium drilling activity. In Quebec, investi- industry rejected provisions that would ter- 
gations continued in the Lac Forestier-Ste- inate (1) the 3-year tax exemption for 

Anne-du-Lac area, in Huddersfield and yew mines; (2) most of the established de- 
Portland Townships, and at Grindstone pletion allowances; (3) exemption from 
Lake, northeast of Temiskaming. Discovery tax previously granted to prospectors and 
of the Rabbit Lake pitchblende ore body their backers, upon sale of mine property; 

by Gulf Minerals Company, near Wollas- and (4) depletion allowance previously
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granted to shareholders. on dividends and tion applicable to mining and oil and gas 
royalties. . activities in Canada was published in 

An updated summary of Federal legisla- October. 

7 PRODUCTION | : 

| Canada’s mineral production in 1969 in- mately half of the commodities recorded 
cluded 62 basic commodities (exclusive of | annual increases in 1969 and the total | 
refined aluminum and several minor ele- value of minerals produced was within 1 

ments) , consisting of 27 metallics, 31 non- percent of the record set in 1968. 
metallic and construction materials, and — sodgson, E. C., and W. J. Beard. Summary 

ne ; Review Federal Taxation and Legislation Affect- | four fuel minerals. Despite labor troubles ing the Canadian Mineral Industry, Dept. of 

that: resulted in reduced output in many Energy, Mines and Resources (Ottawa), Min. 
eee. ° :. es. Branch. in. Inf. Bull. MR 101, 1 > commodities, particularly metals, approxi- 49 pp. 

a | Table 1.—Canada: Production of mineral commodities - 

a“ . a (Metric tons unless otherwise specified) | : 

- , | ‘- , Commodity 7 1967 1968 1969> 

oe a METALS 
Aluminum_._.-.2.2.--.------.-------------------- + -- eee 884,904 887 , 862 996 , 162 
Antimony 1... eee 575 526 384 

_ Arsenic, white: .._......2----1--22-- 0 eee 343 313 318 
_ Bismuth ?_____.----2-----------------+------- o-oo 303 294 327 
Cadmium $_________...---------------------------------------- ' 2,194 2,275 1,981 

_ Caleium._..---.-----------------------.---.----.---kilograms.. 246,614 = 212,518 402 , 953 
Cobalt 4. 21-22 een een ene 1,635. 1,828 1,453 
Golumbium concentrates (shipments) °._..........---------------- 1,959 1,979 2,731 
opper: . 

Mine, recoverable. ___.._.......---------------------------.  °™556,389 574,532 500,247 
_ Smelter, refined. _......-...-.----.--.-.-----------.----_--. )3=—- 453, , 453 476 ,232 408 , 827 
Gold_....2--------- 222s -.-----_-._.-thousand troy ounces__ 2,962 2,688 2,434 
‘Tron and steel: 

Tron ore__.__.......----.--------.._......___thousand tons__ - 38,390 48 ,205 40,643 
Pig iron and ferroalloys._...............-.__.----__=-.do_... 6,449 7,756 6, 954 
Steel ingots and castings. ___.......0.....-...-___--.._-do__._ 8,795 10,207 9,350 

Lead et Steel --- === anno nn nn nn nn nn nc nn nn teen en nena dO. 8,408 8,559 7,642 

. Mine, ore and concentrates, content.___..-.....-------------- 308 , 172 826,610 300,080 | 
Refined, primary. ..........---..--------------------------- 176 , 7382 183 , 342 169, 773 

Magnesium.______-_...---..------.---- 8,062 9,007 9,603 
Mercury °_._-._--.-..-.----.-----.-.-----------.76-pound flasks_.  _________ 5,000 20,000 
Molybdenum. ---_-...-.--------------------------- ++ ee eee 9,696 10,189 13, 740 
Nickel 5...) = 225,569 239 , 082 192 , 699 
Platinum-group metals___..._.....--.--.-------._.. troy ounces__ 401 ,268 485,891 266,100 
Selenium.._.......-....--.-2.-----22.-.-.-......_.._kilograms-_ 328 ,661 288 , 262 322,331 
Silver__.......---------..---........_... thousand troy ounces__ 37,206 45,389 41,929 
Tellurium__._.--2222-.--2 oe ___-~__ kilograms. 33 ,212 32,201 47,072 
Thorium (ThO:)_._..-..-...--..--...-4.-..---------- ~~~ doi. 53 , 244 68 , 1386 13,161 
‘Tin, mine_____..-.....----...---..-------.------~---long tons__ 195 160 120 

. Titanium slag (70—72 percent TiOe)__...-.-_. 2 ee 546,539 610,415 679, 737 
‘Tungsten concentrates (W content)____.........-2- 22.2 eek © 100 1,295 1,440 
a es PO 8,391 8,357 3,497 

yttrium | 203)... ee. -____-_kilograms__ 78,268 51,406 39, 067 
Zine: 

‘ Mine, ore and concentrates, content__.__.........-......---.. 1,183,054 1,155,084 1,194,234 
. Refined, primary. ...-.-..-.--.----.-----..-------------.-.. "867,748 387,307 423 , 066 

NONMETALS | 
Asbestos... ..........-..-....---------.-...--...-thousand tons__ 1,317 1,448 1,448 
Barite_....2 22.2 ee ee ee 156,281 125,245 128,269 
Cement 6__.._.........-.---.--..----.-.------.--thousand tons. -_ 7,253 7,408 7,751 
Clays and products 7___....-----.-......--.-.--value, thousands__ $41,030 $45, 067 $47,171 
Diatomite. ......--- 2 ee eee NA 473 442 
Feldspar (shipments)-__......---------.------------------------- 9,429 9,634 10,653 
Fluorspar ¢.__ eee t 66,000 95,000 100 , 000 
Gypsum and anhydrite___....................... thousand tons__ 4,695 5,377 6,234 
Lime. _ 2 edo 1,291 1,306 1,559 
Lithium concentrate (LiO:) §_.-.....-..-..222. ee r198 _--uu.-- Lo ----- 
Magnesite and brucite___._........._......._. value, thousands_-_ $3 ,252 $2,818 $2,775 
Nepheline syenite_____....- 22-2 ee 364 , 826 387,001 456 ,21T7 
Potash (shipments, K:0 equivalent)_____........-...-...-....... 2,162,051 2,646,818 2,854,149 
Pyrite and pyrrhotite____.....---- 2-2 342 ,862 285 , 035 293 , 413 

See footnotes at end of table.
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| Table 1.—Canada: Production of mineral commodities—Continued 

(Metric tons unless otherwise specified) .. oo 

, Commodity | 1967 1968 1969» 

NONMETALS—Continued 7 - : | | 
Salt_..-.-------- 2 --- thousand tons__ 4,864 4,413 © 3,853 — 
Sand and gravel___..........---....------.---------.~----.d0_..- 190,205 186 ,186 185,120 | 
Sodium sulfate__....-.....-...2-..----- ene ne eee 388,562 417,005 307,068. 
Stone 9.22... ----------thousand tons__ | 73,152 68,891 | 63,566 © 
Sulfur 19-22 ee eee 2,969,776 3,008,005 3,354,264 
Talc, soapstone and pyrophyllite (shipments)_.......--......--_ .- 55,034 73,109 © 73,869 
Coal MINERAL FUELS AND RELATED MATERIALS , | pe 

oals an a 

_ Bituminous._.........----------.-----..---.-thousand tons__ 8,516 61,945 7,849 
Lignite..........---..--.----- eee OL, 1,822 2,041 1,833 

Coke, high-temperature. .............-.--.-----------.--.-d0___~ 4,019 4,818 4,538 att 
Fuel briquets_._.......----------------------------------do_._- 38 36 NA 
Natural gas............-------.----...--.-...-million cubic feet... . 1,471,725 1,692,301 1,985,281 
Peat_...--.-------- ee ------------thousand tons... 255 266 =. «=~. «285 
Petroleum: . 

Crude._...-.................._...thousand 42-gallon barrels_-_ 351,287 (879,396 407,499 — 

Refinery products: 7 . we 
Gasoline, total. -......-....----.--.---.----------do._.. 141,967 149,786 -s«156,655 
Kerosine and jet fuels__.......-...----..---___._._do___- 27,562 28 ,174 31,619 
Distillate fuel oil. ......-.-.--0 do. 106,230 114,412, 118 ,208 
Residual fuel oil...-....2-222 doi 54,598 . 61,685 © 64,044 
Lubricants... ......-......-.---.-------..-------do.__. 2,028 1,892 1,964 
Other products__._-. 2... ee dow. 32,600 32,724 33, 906. 
Refinery fuel and loss.....-...............-...-.--do___. 25,390 27,328 . 27,563. 

Total.......-------------------e----e eee doe.. «890,875 415,951 488, 959 

: eEstimate. > Preliminary. «Revised. | NA Not available. oe a oe 
1 Antimony content of antimonial lead alloys, flue dust, and dore slag. BO 
2 Refined metal and bullion plus recoverable bismuth content of concentrates exported. 7 . 
3 Refined metal from domestic ores plus cadmium content of some exported ores and concentrates... 

- 4 All forms; excludes the cobalt in nickel sinter shipped to United Kingdom by International Nickel Co., 
but includes cobalt in Falconbridge nickel-copper matte to Norway. .. 

5 Refined nickel and nickel in produced oxide and recoverable nickel in matte exported. . . 
6 Cement shipped or used by producers, 7 . | 
7 Value including bentonite and products from common, stoneware, fire clay, and other types of clay. 
8 Spodumene concentrates. . : Co 
9 Includes crushed, building, ornamental, paving, and similar uses. cee 
10 Includes sulfur from natural gas and from pyrite, pyrrhotite, and smelting of sulfide ores..- 

| | TRADE | , : 

According to preliminary estimates for items were crude petroleum, $486 million ; 
1969, Canada’s total merchandise exports aluminum, $429 million; copper, $370 mil- 
were valued at US$13.36 billion, and im- lion; nickel, $340 million; and iron ore, 

ports at $13.14 billion. Thus by a small $308 million. 

margin, a favorable balance of trade was Imports of minerals and primary metal 
achieved, despite adversities experienced by products in 1969 were valued at $1.56 bil-. 
the mining industry. The contribution of lion, or about 12 percent of total merchan- 
minerals to total exports fell to 26 percent dise imports. Metallic commodities were 
in 1969, compared with 28 percent and 30 valued at $815 million; fuels $663 million; 

percent in 1968 and 1967, respectively. The and nonmetallic materials, $79 million. Ac- 
$3.45 billion value of mineral and mineral cording to value, principal items were 
product exports in 1969 comprised 77 per- crude petroleum, $364 million; rolled steel 
cent of the industry’s output. Exports of products including pipe and cable, $337 
metallic materials were valued at $2.27 bil- million; refined petroleum products, $179 

lion, fuel minerals at $713 million and million; coal and coke, $97 million; alumi- 

nonmetallic and construction materials at num raw materials (bauxite and alumina) , 
$343 million. Principal export commodity $91 million. |
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| ‘Table 2.—Canada: Exports of mineral commodities 

- (Metric tons unless otherwise specified) 

- Commodity 1967 1968 Principal destinations, 1968 

METALS —_ 
Aluminum: SO 

Alumina, Al content_ 2... .-_-.___.. 11,458 13,630 United States 10,775. 
Scrap. ___.-.--------2.4L4-------.- 48 ,343 47,282 United States 31,163; Italy 11,104. 
Pigs, ingots, wire bars, etc_.._....... 690,049 782,568 United States 437,425; United Kingdom 

ae . 121,324; Japan 92,510. 
Bars, rods, sheets, castings.....______ 27,824 26,786 United | States 15,256; New Zealand 

Foil... 2.22 ee 210 253 United States 206. 
Fabricated materials, n.ess__.._._____ 9,176 4,952 United States 2,310. 

Cadmium... _..---- 2. ee 761 818 United Kingdom 504; United States 300. 
Calcium metal..............-kilograms__ 232,693 160,485 United States 146,782. 
obalt: . 

Metal__._.-- 2-222 - 680 549 United States 368; Belgium-Luxem- 
a . bourg 122. 

Oxides and salts, gross weight_______- 877 747 United Kingdom 717. 
Columpbium concentrate !______kilograms.. 404,098 184,211 All to United States. 
opper: | | | 

‘Ore and matte, metal content..._.... 117,005 146,814 Japan 102,158; Norway 20,814. 
. Scrap, slag, sludge__._.... 2-2-2 __ 28 ,215 61,368 West Germany 14,242; Belgium-Luxem- 

. SO | . bourg 13,164; United States 11,975. 
Refinery shapes._.-..-.-....-...... 250,309 250,944 United States 121,787; United Kingdom 

Semimanufactures: , 
Bars, rods, shapes, ete__-____.__ 22,391 35,181 United States 14,715; United Kingdom 

oo - . o 3,839; Norway 3,698. 
Fipe and tubing____..__.- 2. 9,434 12,383 United States 9,091; New Zealand 608. 

. ire and cable_____..-_-__ 22: 2,053 -- 5,057 United States 3,619. 
Tron and steel: . . a 

' Tron ore____...2.2.._thowsand tons_-_ 31,911 — 36,589 United States 27,115. 
Pig iron____..2-22...--.-_-__.do____ - 441° 498 United States 332; Japan 70. 
Ferroalloys: . 

-  Ferrochrome..-_..2.22.2.0-- 2-2. ~2- eee 1 All to United States. 
_ . Ferromanganese...._......-.-_. 3,936 924 United States 874. 
.. Ferrosilicon..~2...24-.2 22 _: 38,037 42,8383 United Kingdom 23,385; United States 

- - 10,491; Japan 8,185. 
Steel nm” N.@.8_.. 220-222 eee 1,073 581 United States 255; West Germany 231. 

Ingots and other prirnary forms 
LO thousand tons... 160 271 United States 185; United Kingdom 52. 

| Hot and cold rolled products | 7 
. : ~do___. 696 896 United States 661. . 

.. Pipe and tubes, iron and steel — . 
Lead a do_._. 69 259 United States 248. 
ead: " 

Ore and concentrate, metal content... 114,481: 130,501 United States 33,080: Japan 32,931; 
. ee West Germany 26,746; Belgium- 

os _ Luxembourg 25,499. 
Pigs, blocks and shot_.__..._._.._... 120,038 125,900 United | States 49,014; United Kingdom 

. Alloys, scrap, and metal, n.e.s________ 8,065 8,360 United States 7,084. _ 
Magnesium ¢___2 22 5,883 6,840 United States 3,175; United Kingdom 

Mercury !_____..._.....76-pound flasks... __.._____ 5,625 All to United States. . 
Molybdenum, ore and concentrate, content. 10, 792 10,299 United Kingdom 3,259; Japan 2,055; 

Netherlands 1,574. 
Nickel: 

_ Ore, matte, and speiss, metal content... 75,897 86,661 United Kingdom 42,506; Norway 

Scrap. ..------------ eee 1,826 3,744 United States 1,840; West Germany 

Oxide, metal content___...._._.____. 31,030 88,155 United States 27,679; United Kingdom 

Ingots and other refined forms_____._. 116,718 115,299 United States 89,1382; United Kingdom 

Fabricated products, n.e.s_..._._____ 4,028 3,538 United States 2,544. 
Platinum-group metals: 

Concentrate, residues and matte, con- 
tent__._.._........_troy ounces_._ 457,098 569,416 United Kingdom 547,174. 

Scrap........----------_...-do____ 26 ,397 32,041 Japan 10,975; United Kingdom 10,550; 
United States 10,516. 

Metals._____._......._..__._.do____ 18,757 15,526 United States 14,671. 
Selenium metals and salts, selenium content . . 

kilograms_. 244,668 857,022 United States 230,606; United Kingdom 
102,058. 

Silver: 
Ore and concentrate, metal content 

thousand troy ounces. _ 10, 408 21,502 United States 12,139; Japan 3,524; 
Belgium Luxembourg 3,299. 

Refined metal_______........_do__-- 13, 736 28,105 Uni States 25,966. 

See footnotes at-end of table.
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Table 2.—Canada: Exports of mineral commodities—Continued 

(Metric tons unless otherwise specified) - 

Commodity 1967 1968 Principal destinations, 1968 
a 

METALS—Continued ae 

Tin, ore and concentrate____._long tons-__- 325 118 Mexico 105; United States 13. - 

Titanium slag, 70 percent TiO2!_____..... | 183,552 182,265 All to United States. ~~. 

Uranium concentrates__value, thousands.. $22,083 $24,112 United Kingdom $24,109. 
ine: : we 

Ore and concentrate, metal content... 667,420 776,384 United States 331,553; Belgium-Luxem- 
. bourg 189,055; Japan 89,513. 

Blocks, pigs, slabs_._....-...---.---. 270,025 289 , 126 United States 105,117; United Kingdom 
157. met 

Alloys, scrap, dross, ete. ...--------- 7,458 5,677 United States 3,715; Belgium-Luxem- 
bourg 1,137. 

Fabricated materials, n.e.s._.....-.-- 3,249 6,005 United States 5,338. oy 
NONMETALS . . . 

Abrasives: - 
Fused alumina, crude and grains..... 151,664 143,895 United States 134,062. 

' Silicon carbide, crude and grains_ - _ —_ 79,076 - 93,372 United States 92,936.. 
Asbestos: oo. o oe 

Crude____._---.----..-----.-.....- 208 183 Japan 81; United States 81; West Ger- ~ 
many 19. . 

Milled fiber, all grades ae . 
thousand tons__ 1,217 1,324 United States 600. _ 

Barite, crude__-__..._.-.---.--..-...---. 182,542 © 105,679 United States 100,369. 
Cement, portland__.._.....-------------. 297,578 332,490 United States 331,937. 
Clay and clay products_value, thousands __ $9,891 $8,418 United States $6,302. . 
Gypsum, crude___._.....thousand tons_- 3,535 4,049 All to United States. :: . 

Lime___-_.2- Lee ee 81,760 77,350 United States 76,550. 

Limestone, crude, crushed and refuse__._._ 1,286,152 1,548,482 All to United States. 
Nepheline syenite. .....---------------- 279,062 ~ 293,186 United States 262,978. 

Potash materials 1_________...__-_-_--__ ™2,298,531 2,911,269 All to United States. — Le, 

Salt_._............____value, thousands. $5,482. - $5,477 United States $5,382. 

Sand and gravel__.-_...------.--------- 545,598 450,440 United States 450,172. - 

Silica, quartzite. .....-...-------------- 50,984 58,138 All to United States. os 

Sodium sulfate_........._-2-.--.--..--. 112,339 98,869 United States 94,486.  .—« . 

Stone, rough building and crude n.e.s_ __~_ 91,257 245,981 Mainly to United-States. . 7 

Sulfur, crude and refined_.__...----.---- 1,609,048 1,915,190 United States 834,296; - Australia’ 
" 293,678; India 222,636. 

Tale and soapstone 1___.....-------~.---- 4,533 10,037 All to United States. 

MINERAL FUELS AND RELATED MATERIALS : 

Coal, bituminous____.....-------------- 1,214,127 1,312,708 Japan 1,155,048; United States 156,076. 

Briquets, coal and coke. __-------------- 24,416 23,009 All to United States. 

Coke, all types.....--.---.------------- 76,143 138,080 United States 119,791; Japan 18,289. 
Natural gas____..__.--_million cubic feet.. 505,165 607,355 All to United States. 
Petroleum: ot 

Crude____thousand 42-gallon barrels... 150,345. 167,488 All to United States. 
Refined products: . 

Gasoline, total...........do__-- 426 412 United States 405. 
Distillate fuel oil. _...__...do___. 1,415 2,651 United States 2,136; St. Pierre-Miquelon . 

Residual fuel oil____..__..._-_do.__- 2,081 . 2,231 All to United States. . 

Lubricants___.....--...-.....do__-- 45 27 United States 20; St. Pierre-Miquelon 4. 

Liquefied gases_.___.._.._.---..do_-_-- 12,403 13,488 United States 11,265; Japan 2,220. 

Other petroleum and coal products, n.e.s. : . 
value, thousands. . $2,727 $4,660 United States $4,189. 

i 

e Estimate. tr Revised. 
1 Data given are from U.S. Department of Commerce Import Statistics.
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Table 3.—Canada: Imports of mineral commodities 

| . . (Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

_ METALS 
Aluminum: | . 

Bauxite..__..._._-_-..-----------2,323,582 2,277,397 Guyana 1,599,367; Surinam 606,385. 
Alumina_.___......------.--.------- 690,126 771,552 Jamaica 374,643; United States 186,105; 

a . . Guyana 110,900. 
Scrap aluminum and alloys_-_---.-.-- 8,659 14,772 Mainly from United States. 
Pigs, ingots, shot, slabs, ete_.....---- 7,418 18,647 United States 9,868; Norway 1,990. 
Semimanufactured products_.-_-.--- 15,201 82,097 United States 71,699. | 
Pipe, tubes, wire, cable-_...-.------- 1,159 1,181 United States 1,080. 
Manufactured materials: - 

. .  ,""-yvalue,‘thousands.. $8, 483 $6,208 United States $5,137. . 
' Antimony, oxide and salts, metal content-. ‘241 360 United Kingdom 300; United States 39. 

Chromium ore and concentrate, metal con- . . . . 
tent___.--.----..-..---------------- 31,285 20,323 United States 8,789; Philippines 3,719; 

. | Republic of South Africa 3,471. 
Copper: eo BO | a - 

Ore, concéntrate and scrap, copper con- 
tent_.._-_-----......-------.--. 31,589 62,823 United States 61,915. 7 

Blocks, pigs, ingots_......--.--.-2-- 4,817 5,284 All from United States. 
Bars, rods, sheets, tubes, ete_...----- 1,399 1,561 United States 1,050; United Kingdom 273. 
Wire__----.-22- 222 ee 194 81 Mainly from United States. 
Oxide and sulfate__._......--------- | 599 523 United States 252; Japan 180; United 

~ - Kingdom 68. 
_ Alloys, primary and semimanufactured — . 

. forms. ....02-------------------- 4, 798 5,014 United. States 3,264; United Kingdom 
. . “ 9 eo 

Tron and steel: oe — og 
Iron ore__..._.-.-..-thousand tons... 2,439 2,794 United States 2,335; Brazil 379. 

. Scrap iron and steel___...._....--.-- . 511,852 581,694. Mainly from United States. 

. Pig iron._....----.---------------- 26,075 83,364 U.S.S.R. 17,011; United States 9,957; 
a ae a : 7 a Finland 6,375. 

: | Ferroalloys: ne . - . 
Ferrochrome......-.-2--------- 19,722 13,649 Republic of South Africa 10,601; United 

a . States 1,968. 
‘Ferromanganese_........------- 14,555 25,348 Republic of South Africa 24,048. 

. Silicomanganese_......--..-.--- 3,812 1,219 Yugoslavia i 508; U.S.S.R. 496; United . 

Ferrosilicon__.._.-...---.-.---- 5,265 8,905 United States 7,941; Norway 962. 
. Ferrotungsten.._-.......-----.-. | 87 54 Portugal 33; United Kingdom 21. 

‘ Ferrovanadium.__._......-.---- 352 240 United States 96; Austria 54; Sweden 40. 
Other__..-----2----- ee 8,219 _ 4,084 United States 3,244; Norway 632. 

: Steel ingots and equivalent primary 
forms__.....-----.---------.----. 29,659 | 8,785 United Kingdom 3,524; United States 

» 3,189; West Germany 1,303. 
Iron and steel products: 
_ Castings.and forgings........-.. 80,481 118,282 United States 103,234. 

Rolled steel, including structurals ; : 
and rails_______._.....---.-.1,084,726 978,411 United States 240,053; Belgium-Luxem- 

. *  pourg 159,772; West Germany 147,525; 
Japan 124,968; United Kingdom 

Pipe, tubes, wire and cable...__.. 259,110 284,475 United States 72,079; Japan 66,870; 
Lead ao, . United Kingdom 46,743. 

: Primary and fabricated forms-_.------ 674 499 United States 367; United Kingdom 104. 
Oxide____..----------------------- 2,214 2,389 Mexico 1,548; United States 540; United 

Kingdom 306. 
Manganese: . a, 

re and concentrate, manganese con- 
tent._._-_.-..---- ~~. ------ = 14, 987 62,786 Ghana 14,798; Congo (Kinshasa) 10,729; 

Brazil 10,196. 
Metallic manganese__.........------ 2,018 2,969 Republic of South Africa 1,926; United 

So States 561; Japan 469. . 
Magnesium metal____......-..------ 1,354 2,180 United States 1,174; West Germany 506; 

Mercury__.............76-pound flasks__ 4,688 2,604 Yugoslavia 918; United States 782; Spain 

- Molybdenum, molybdic oxide, gross weight_ 205 617 All from United States. 
Nickel, unwrought and semimanufactured, . 

including alloys.__....--------------- 11,817 13,650 Norway 10,329; United States 2,587. 
Platinum-group metals._.____.troy ounces._. 212,889 207,961 United Kingdom 198,626. 
Silver___..._...___thousand troy ounces_. 5,384 14,061 United States 13,403. 
Sodium metal____.._...._..---..-------- 7,717 7,971 Mainly from United States. 
ain blocks, pigs and bars- - - - -long tons. - 4,548 4,301 Malaysia 3,031; United States 925. 

itanium: : 
Dioxide, pure and extended_-_......- 10, 823 10,913 United States 9,660; United Kingdom 779. 
Metallic titanium___._.....--------- 1,966 211 United States 166; United Kingdom 27. 

Tungsten, in ore and concentrate._._.__.- 106 60 United States 29; South Korea 16; United 
gdom 15.
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Table 3.—Canada: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 0 

Commodity 1967 1968 Principal. sources, 1968 a 

METALS—Continued - a 
Zine: DO , 

Pigs, slabs, blocks, anodes______..._- 966 1,377. All from United States. 
Bars, plates, sheets, discs; shells__.-~- 7124 -  .668 United States 529. . 
Fabricated materials___.......-..--- 670 525 United States 501. . 
Dust and granules___.._.--..-.-.--- 1,099 963 All from United States. —_ 

_NONMETALS 7 a oO . 
Barite, ground... ....----.-------4--- 5,374 7,168 United States 7,113. 

—_ Bentoiiite, clay and drilling mud___._.... 199,455 279,140 United States 265,532. . 
Cement, all types.._-_...--.2-.------.-. 40,023 46,721 United States 20,0386; United Kingdom 

. oy 18,128; Belgium-Luxembourg 6,155. . 
Clays, ground or unground........-----. 290,439 262,642 United States 214,475; United Kingdom 

Cryolite, natural.....-.----2----------- . 2,795 . 4,117 Denmark 3,797. 
Diamonds: . So 

Unset___......---.thousand carats__ 80 Belgium-Luxembourg 35; Israel 26. a 
Industrial_._--.-.------=----do-=-_. 1,089 1,070 United States 769; United Kingdom 114. 
Dust_..__---.--2-.----.+---do_..- 295 . $44 United States 334. 

7 Diatomaceous earth. .....---s.--.------ 30,235 27,832 All from United States. _ 
Fluorspar____.....--+-------2u------ss- 85,497 104,748 Mexico 88,558. _ . - 

. Fuller’s earth...--------------------2-- 8,286 8'210 All from United States. . | 
Gypsum, crude..-.-....-----i---------- 62,697 62,652 Mexico 61,658. Se 
Lime____----.-..2---.5-.----2------22. 20,061 © 22,471 United States 22,399. . 
Magnesium compounds: . - . . 

Dolomite, calcined____----.--------- 9,467 8,987 All from United States. es 
Magnesia, dead burned___-.....1-... 34,693 38,485 United States 32,387; Yugoslavia 4,793. . 

Mica, unmanufactured__.......-...----- 3,168 | 2,980 United States 2,968. . 
Phosphate rock. _....._...thousand tons.. -. 2,068 2,132 United States 2,128. 
Phosphate fertilizers...........------.--. 149,345 40,461 All from United States. 
Potash products, fertilizers......------.. 148,582 62 ,620 United States 49,136; West Germany 

Salt and brine_.__.....-..---.=.---..--. 514,885 584,866 United States 254,891; Mexico 195,750; oe 
. -. ' Bahamas 92,388. _ a 

Sand and gravel__......_..thousand tons_- _ 687 620 All from United States. ve , 
- Silica sand_._.........--.---...--do__-. 864 1,004 United States 1,002. . 

=. Sodium sulfate and Glauber’s salt__...... 25,057 22,697 United States 20,962. nn 
ne: : " Me 

Crushed, including stone refuSe — 
ae thousand tons. . 1,185 1,252 United States 1,248. 

Cut (granite, marble, slate and other). 28,680 28,876 United States 19,014; Republic of South 
. . | rica 4,650. ned 

Sulfur, elemental. ..........-..-.------- 118,199 68,778 All from United States, . 
Tale and soapstone. _....-.------:--.---. 24,024 25,623 United States 25,097. 4 . : 
Vermiculite, crude______....-....-...-.. 26,618 25,037 United States 22,608. Oo 
MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bituminous materials, crude . 
Coal value, thousands_ $348 $387 United States $263; United Kingdom $108. © 

oal: oa | 
_ Anthracite.._._......thousand tons... ATT 890 United States 380. 

Bituminous and subbituminous_do_.... 14,142 15,074 All from United States. 
Briquets, coal and coke__._..-.----.- 7,701 5,499 Do. 

Coke, all types (except briquets) . 
thousand tons. - - 864 741 United States 686. 

Natural gas__.._._._.__million cubic feet... 52,872 88,228 All from United States. 
Petroleum: 

Crude_.__thousand 42-gallon barrels... 170,785 177,789 Venezuela 124,275; Iran 20,742; Saudi 
Arabia 18,606. 

Refinery products: 
Gasoline, total. ..........do_.-_- 5,182 4,448 Netherlands Antilles 2,481. 
Kerosine and jet fuel. _...do_.-_. 7,910 10,946 Netherlands Antilles 4,968; Venezuela 

Distillate fuel oil._.......do_.._. 14,141 19,840 Venezuela 15,223; Netherlands Antilles 

Residual fuel oil___......-do_._.. 37,110 32,291 Venezuela 14,308; Netherlands Antilles 
9,164; United States 6,751. . 

Lubricants__............do__.. 1,671 1,705 United States 1,568. 
Liquefied petroleum gases_do---- 281 411 United States 365. 
Other refinery products. ..do_.-_- 617 646 United States 416; Panama 131; United 

Kingdom 65. 
Other petroleum and coal products 

value, thousands... $8,531 $6,929 Unive $5,805; United Kingdom
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a a COMMODITY REVIEW 

- METALS | 

_ Aluminum.—Production of primary alu- ada Ltd., at Bernic Lake, Manitoba, began 
minum was at a record level throughout shipment of tantalite concentrates from 

: 1969. Combined output of Canada’s six re- Canada’s first commercial tantalum mine 
duction plants, all operating at capacity, in August. While full production details | 
was more than 12 percent above the pre- are not available, recovery of Ta,O 5 in the 
vious peak established in 1968. Aluminum final quarter of the year was reportedly in 
Company of Canada Ltd., principal com- excess of 45,000 kilograms. Capacity of the | 
ponent of the Alcan Aluminium Limited4 plant is 450 tons of ore per day. In addi- | 
international industrial empire, reported tion to tantalum, arrangements are being 

, production of 878,790 metric tons in the made to recover cesium, beryllium, and 

| company’s five smelters (at Alma, Arvida, lithium components of the ore. 
Beauharnois, and Shawinigan in Quebec _Copper.—Strikes extending through the 
and at Kitimat on the British Columbia summer and fall at several of Canada’s 
coast). Alcan subsidiaries and affiliates in largest copper producers, including the 

_. other countries accounted for 657,000 me- Ontario mines and metallurgical works of 
tric tons, also. a record, achieved in part Inco and_ Falconbridge Nickel Mines Ltd., 

through the opening during the year of resulted in 13 percent lower mine output 
.. mew smelters in ‘Australia, India, and and 14. percent less refined copper than 

Japan. The fully integrated array of Alcan was produced in 1968. Supplies of refined 
| companies, including raw material sources, copper became critical for domestic con- | 

| alumina plants, smelters, and fabricating sumers during the second half of the year 
- facilities’ embraces six continents and 34 and the price, reflecting both local and 

countries. : | worldwide shortages, rose from Can$0.45 

: The Canadian’ British Aluminium Com- per pound in January to Can$0.57 for. the 
“pany Ltd. (CBA) ‘smelter at Baie Comeau, September-December period. : 
Quebec, which accounts for the balance of Although a few small operations were 

7 Canadian primary aluminum, was recently suspended in 1969, their output was’ more 
acquired by Reynolds Metals Co. (83.5 than offset by new developments reported 

, percent) . Completion of expansion, started during the year. More than 100 mines ac- 
in 1968, is expected to raise the annual ca- count for Canada’s current copper produc- 
pacity of this smelter from 104,000 to tion, and about 30 others are being 
about 160,000 tons early: in 1970. _ explored and developed for future 

Consumption of new aluminum by do- production. All Provinces and Territories, 

- mestic fabricators has been estimated at with the exception of Alberta and Prince 
- 204,000 tons in 1969. Exports of primary Edward Island, contributed to Canada’s 

and semifabricated forms . totaled 821,375 mine production of copper in 1969. Thir- 
tons, mostly to the United States, Japan, ty-five mines in Ontario, including 12 op- 

_ United Kingdom, Republic of South Af- erated by Inco and eight by Falconbridge, 

rica, and West Germany. - reported a total mine output of 207,695 

Columbium and Tantalum.—Production tons, or 41 percent of the national total. 
of columbium pentoxide (Cb20s5) in pyr- Quebec’s 24 mines, most of which ship to 

ochlore concentrates by St. Lawrence Col- the Noranda and Murdochville smelters, 
umbium and Metals Corporation near accounted for 28 percent. The 10 copper 
Oka, Quebec, amounted to 1,365 metric Producers in British Columbia, which | 
tons in 1969, compared with 953 tons in collectively accounted for nearly 15 per- 

1968. A favorable market outlook and ex- cent, export their entire output to Japan 
panded mill capacity completed late in the and the United States in the form of ores 

year justify anticipated output jon the and concentrates. 
order of 2,000 metric tons CboOs in 1970. Copper metallurgical facilities in Canada 
The bulk of production has been exported number six smelters (at Murdochville and 

in concentrates to Europe and United Noranda, Quebec; at Coniston, Copper 
States. In 1969 U.S. imports from Canada 
amounted to 417 metric tons. *Canadian company, based in Montreal, Que- 

Tantalum Mining Corporation of Can- Ynired States and 36° percent. by Canadians.
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Cliff, and Falconbridge in Ontario; and at © The Royal Canadian Mint price paid to | 
Flin Flon on the Manitoba-Saskatchewan producers averaged Can$37.69 per ounce | 
border). All of Canada’s refined copper, through 1969. The three mines that 
amounting to 408,827 metric tons in 1969, elected to sell on the London Gold Mar- 

was recovered by Canadian Copper Refi- ket, thus forfeiting EGMA benefits, re- 
ners Ltd., near Montreal, Quebec, and _ ceived. prices that ranged from US$43.83 | 
Inco near Sudbury, Ontario. per ounce in March to $35 in December. 

_ Shipments of refined copper to domestic Iron Ore, Pig Iron, and Steel.—Seriously | 

consumers totaled 218,000 metric tons in affected .by the labor strikes at mines in 
1969, compared with 229,700 in 1968. Ac- Quebec-Labrador (Newfoundland). and — 
cording to 1967 data, percentage distribu- Ontario, 1969 production of iron ore (in- 
tion by consuming industries was copper © cluding concentrates and pellets) .was 7.6 
sheet, strip, bars, pipe, tube, etc, 34 per- million tons below the record output of | 
cent; wire and rod mill products, 56 per- over 48 million tons in 1968. Canada’s 
cent; brass mill products, 9 percent; and largest producer, IOG mines at Scheffer- : 

miscellaneous, 1 percent. ville, Quebec, and the concentrator and 

Exports of copper, including contents of Pellet plant at Labrador City, Newfound- 
ore and concentrates, scrap, unwrought dand, were shut down for 15 weeks. Wa- 
metal, and  semimanufactures’. totaled bush Mines’ operations in Labrador and 
406,000 metric tons in 1969. The corre. OF€ Processing plants at Pointe Noire, 
sponding figure for 1968 was 512,000 tons. Quebec, were down 17 weeks, and the = 
Principal export items in 1969 were 99,000 Quebec Cartier Mining Company mine and 
tons in ore and concentrates to Japan; Concentrator at Gagnow, . Quebec, were 
96,000 tons of refinery shapes and semi- closed for 7, weeks. In Ontario, labor prob- 
manufactured products’ to the United lems also caused shutdowns for periods of 

States; and 75,000 tons in metal forms to 7 t© 18 weeks at Caland Ore Co. Ltd., Al- . 
the United Kingdom. — goma Ore Properties, ..and the byproduct oo 

| aan | | operations of Inco and Falconbridge Nickel - 
| Gold—Continuing the trend of the pines Ltd. | a 

1960’s, the number of producers and total _ . a . 

| output of gold declined in 1969. At year- Annual production Capacity remained | 
end 32 lode gold mines were in operation: static, at 48 million. tons, including 26.5 

Nine in Quebec, 17 in Ontario, five in the million tons. of pellet capacity, throughout 7 

Northwest Territories, and one in British ‘he year. Aside from relatively smail in- 
Columbia. These mines were credited with ‘T&4S€S anticipated for the byproduct re- 

80.6 percent of Canada’s gold production C©°Y“TY from nickel-copper ores in Ontario, 
in 1969. Byproduct recovery from base "° further mine production expansion is — 

metal operations (including those affected expected’ in 1970 or 1971. However, future | 
by strikes during the year) amounted to changes in the export’ pattern for iron raw — 
19.1 percent, and placer mines, mostly in materials are indicated. In past years vir- 
Yukon Territory, added 0.3 percent. tually all exports from ‘mines in eastern 

. Canada have been to United States and 
All but three of Canada’s gold mines  fyrope, with 1.5 to 1.9 million tons per 

were eligible for Federal assistance under year from the west coast to Japan. In 1969, 

the Gold Mining Assistance Act (EGMA). 10C initiated shipments of pellets from 
According to the report on administration Sept Isles, Quebec, to Japanese steelmakers. 
of this Act for the year ending March sl, IOC has contracted to ship about 1 mil- 

, 1969, assistance payable to 31 mines dur- lj sd . 
. . . ion tons in 1970-71, and Quebec Cartier 
ing the fiscal period amounted to Mining Co. h ted to ship 12 mil 
Can$12,926,392; equivalent to Can$8.16 per |. ining ©0. has contracted to ship mm 
ounce produced. Twenty mines received lion tons per year for 5 years beginning in 
Can$10.27 per ounce, the maximum paya- 1971. These two companies have under- 

ble under the Act. taken expansion of port facilities to permit 

Since its enactment in 1948, the number loading supercarriers of 200,000 tons . at 

of mines receiving assistance has fallen Sept Isles and 150,000 tons at Port Cartier. 
from about 120 to 31. Total payments, Closures due to strikes of 11 and 13 

through March 1969, amount to Can$261 weeks, respectively, at the Hamilton works 
million. of The Steel Company of Canada Ltd.
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(STELCO) and Sault Ste. Marie works of raw materials used and output of the Ca- 
Algoma Steel Corp. Ltd. resulted in annual nadian iron and steel industry in 1969, 
declines. of 802,000 tons of pig iron and compared with the two preceding years, 
857,000 tons of steel in 1969. Quantities of | are summarized in table 4. | 

Table 4.—Salient iron and steel statistics | 

(Thousand metric tons) | | 

7 | - : 1967 1968 1969 

Blast furnace feed: | 
Iron ore: 

- From Canadian mines____._.......------------..------- 399 - 280 274 
Imported_-_-.--.----------------+--~----------------e 672 637 456 

Sinter, pellets, etc.: 
From Ganadian mines__.__....-..---..-------~-----.~-- 4,717 7,358 6 , 546 
Imported__.__...--------------------------------- ee 2,097 1,657 1,467 
Made in iron and steel plants. __......-...------------. 1,344 1,223 806 

Blast furnace output: 
| Pig iron___--..-------------------------- + -- ee ee 6,296 7,605 6, 769 

- Frerroalloys__-.-._-..- ~~~... eee 152 151 185 
Steel furnace feed: 

Pig iron_._..----------------------+---------------------- 5,529 6,695 © 5,712 
Scrap. --..-.-.------------------------- + --e---ee 4,507 4,874 4,658 

Steel furnace output: | 
‘Ingots. _._....-.-------- +--+ +--+ -- +--+ -- 8,665 10,078 9,210 
Castings__._....----------.------------------------------ 130 129 140 

. Total__...-------------------------------------------- 8,795 10,207 9,350 

Rolled steel products: | | 
Carbon steel: 

Hot rolled__.....-.---------------------------------- 5,690 5,923 5,287 
Cold rolled and coated____._.-------.----..---.-.----- 2,355 2,240 2,007 

Alloy steel_._........-----.------------------+- 2 +--+ +--+ 363 396 348 

Total. .......------------------------------------- 8,408 8,559 7,642 

‘Plans to invest about $140 million on mestic consumers totaled 6.5 million tons 
plant modernization and expansion proj- in 1969, compared with 6.4 million in 
ects in 1969 fell short of that amout due 1968. Canadian trade data for 1969 (1968 
to delays caused by labor troubles in both data in parentheses) show: Imports, pig 
construction and steel industries. By the iron, 20,814 (33,364) tons; steel ingots and 
end of the year work on most of these castings, 273,204 (8,785) tons; rolled forms, 
projects had been resumed and several new including pipe, wire and similar products, 
projects added: Dominion Foundries & 1,720,103 (1,207,886) tons. Exports, pig 
Steel Ltd. in 1969 started a $55 million iron, 655,000 (498,000) tons; steel ingots 
program in its Hamilton, Ontario, works and castings, 156,000 (271,000) tons; and 
that will provide a fourth blast furnace rolled products, including pipe, 786,000 
and raise crude steel capacity by 35 per- (1,155,000) tons. As in previous years, the 
cent. Also during the year, STELCO an-_ great bulk of this trade was with United 
nounced plans involving investment of States. 
over $90 million that will replace eight Lead and Zinc.—In 1969 both mine out- 

open hearths with three 120-ton basic oxy- put and production of refined lead were 
gen furnaces and raise annual raw steel ca- below the levels of the previous 2 years. 
pacity from 4.3 to 5.4 million tons at the Zinc, however, continued its uptrend and 
Hilton Works in Hamilton. Aside from the set new records for both mine and smelter 
announced plans of the fully integrated production. According to Department of 
companies, several of the small steel mills Energy, Mines and Resources lists, 28 com- 
are considering or have embarked on pro- panies contributed to the year’s output of 
grams to increase capacity or expand vari- lead while 40 were credited with zinc. 
ety or size range of products. However, many of these. produce both met- 
Demand for both raw steel and rolled ls, usually with varying quantities of 

products continued strong during the year. other metals such as gold, silver. and cop- 
Shipments of rolled steel products to do- per. Regional mine sources of lead and
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| zinc (the latter in parentheses) in 1969 metal, and is scheduled for completion in 
were as follows: Newfoundland and Nova 1972. : 

Scotia, 7.5 (2.8) percent; New Brunswick, Domestic consumption of primary, re- 
17.9 (13.2) percent; Quebec, 0.4 (16.4) fined lead in 1969 was estimated at 67,850 
percent; Ontario, 4.0 (29.3) percent; Mani- metric tons. Shipments of zinc to Canadian 

| toba and Saskatchewan, 0.2° (6.5) percent; consumers totaled 111,000 tons. Exports of 
British Columbia, 32.6 (12.4) and the Ter- lead in 1969 included 127,165 tons in con- 
ritories, 37.4 (19.8) percent. - centrates, of which 56,000 tons went to 

The drop in Canada’s lead production United States and 34,000 to Japan; and 
in 1969 has been attributed mainly to the 97,150 tons in refined forms, of which 
exhaustion of high-grade direct shipping 41,361 tons went to United States and 

ores at Cominco Ltd. mines at Pine Point 38,322 tons to United Kingdom. Zinc ex- 
in the Northwest Territories in December Ports, totaled about 1,010,000 tons includ- 

: 1968. Production of refined lead from Ca- ing 347,612. tons in concentrates. and 
nadian ores and concentrates by the Trail 133,978 in primary forms to United States. 
Smelter was 154,000 tons in 1969, compared About 250,000 tons in ores and concen- 

with 173,000 in 1968. Lower lead output rates and 80,000 tons of primary metal 
, was also reported at the Brunswick Mining Went to United Kingdom and other Euro- 

& Smelting Corp. Ltd. mines in New pean countries. : 
| Brunswick. Western Nuclear Mines Ltd., at Mercury.—In its first full year of opera- 

‘Hanson Lake in northern Saskatchewan, tion, Canada’s sole mercury producer, the 
suspended operation in July. The major Cominco Ltd. Pinchi Lake mine in British 
lead-zinc event of 1969 was the start of Columbia treated 337,000 tons of ore and 

production and shipment of concentrates recovered about 20,000 flasks (76 pounds 
by Anvil Mining Corporation Ltd. from ¢ach). The great bulk of this output was 
central Yukon. Under the joint backing of ™arketed in United States, as indicated by 
Cyprus Mines Corp. (United States) and US. reported imports of 15,546 flasks dur- 

Dynasty Explgration Ltd. (Canada), 60 ing 1969. _ 
| and 40 percent, respectively, the $56 mil- A second Canadian producer, Silverquick 

lion Anvil program was initiated in 1967. Development Company (B.C.) Ltd., with a 
The ore body, with reserves estimated at mine and a recently completed 500-ton- 
over 60 million tons, grading 9 to 10 per- per-day mill at Haney in southwestern 
cent combined lead and zinc, was devel- British Columbia, expects to start produc- 

Ls oped as an open pit mine and equipped tion early in 1970. When in full-scale oper- 
with a 5,000-ton-per-day concentrator. First ation, an output of 3,000 flasks annually is 
shipments of concentrates in fullfillment of anticipated. Ore reserves reportedly contain 
contracts with Japanese smelting compa- over 400,000 tons proven and 1.4 million 
nies, calling for about 340,000 tons an- inferred, with an average content of 2 
nually for 8 years, were exported from pounds mercury per ton. 
Skagway, Alaska, in December. From the Molybdenum.—Since 1963, when Molyb- 

Anvil mill to Skagway concentrates are denite Corporation of Canada Ltd., near 
hauled 237 miles by truck to Whitehorse, aj d’Or, Quebec, accounted for Canada’s 
thence 110 miles by rail to the port. Early entire molybdenum output toaling 378 me- 
in 1969 a $3.5 million expansion plan was tric tons, the rise to a record 13,740 tons 
announced to accommodate a new contract by eight companies in 1970 is little short 

with a West German firm for 85,000 fons of phenomenal. Two of the newcomers, 
of concentrate per year over 8 years begin- _pyeissac Molybdenite Mines Ltd. and Cad- 
ning in 1970. | illac Moly Mines Ltd., are situated in the 

In compliance with recent Ontario legis- Val d’Or district where molybdenite 
lation requiring domestic processing, Ec- (MoS) is mined as the principal product. 
stall Mining Ltd. announced its decision to The great growth in production has re- 
proceed with construction of an electrolytic sulted from opening of four new molyb- 

Zinc refinery adjacent to the Kidd Creek denite mines in British Columbia and co- 

concentator at Hoyle, Ontario. The new production of molybdenum with copper at 
plant will be designed for annual output Murdochville on the Gaspé Peninsula, 
of 110,000 tons of slab zinc, 210,000 tons Quebec. 
sulfuric acid, and 450 tons of cadmium In 1969, Endako Mines Ltd., in north-
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central British Columbia, reported produc- sumed, and both Inco and Falconbridge 

tion of 8,530 metric tons of molybdenum had announced new plans to increage pro- 
in molybdenite concentrates and molybdic duction. oe 
oxide. British Columbia Molybdenum Ltd, The output of 20 nickel-copper mines in 
at Alice Arm produced 2,526 tons in con- Ontario accounted for 69 percent of Cana- 

_ €entrates; Brynnor Mines Ltd.; central da’s nickel production in 1969. With the 

British Columbia, reported 1,062 tons in exception of the Consolidated Canadian 
coficentrates; and Red Mountain Mines Faraday Ltd. mine at Werner Lake, near 
Ltd., near Rossland, accounted for 272 tons the Manitoba border, all Ontario’s produc- 

in concentrates. Byproduct recovery of mo- tion was from the Sudbury District where 
lybdenum in concentrates by the two mines Inco operates 11 and Falconbridge eight 
of Gaspé Copper Mines Ltd. (Needle mines. Manitoba contributed 30.3 percent 
Mountain and Copper Mountain) in of the national total, with production 
Quebec totaled 1,230 tons. dominated by Inco’s Thompson and Birch- - 

Construction of the 22,000-ton-per-day tree mines at Thompson. About one-third 
mill and preparation of the open pit mine of the Provincial total is from the Sherritt 
continued through 1969 at Brénda Mines Gordon Mines Ltd. mine at Lynn Lake. In 
Ltd. in the Okanagan Lake Vicinity of | September, Dumbarton Mines Ltd. started | 

southern British Columbia. The Brenda shipments of ore from Bird River, Mani- 

| Gre body has been estiriated at over 160 toba, to the Consolidated Canadian Fara- 

million tons averaging 0.18 percent copper day Ltd. mill in Ontario. The relatively 
and 0.05 percent molybdénum. Beginning small British Columbia output was all 
in 1970 this venture is expected to recover from Giant Mines Ltd., at Hope, for ex- : 
2,500 to 3,000 tons of niolybdenum an- port to Japan. Following closure of two 
hually. And, by 1972, Lornex Mining Cor- small mines in Quebec, in 1968, produc- 
poration Ltd. with a 35,000-ton-per-day tion was maintained in that Pfovince by 
plant in Highland Valley; southwestern the start of shipments of nickel concen- 

British Columbia; is due to comie on trates to the Falconbridge smelter from 
stream with an additional 1,150 tohs an- Renzy Mines Ltd. in Hainault. Township, 
nually, also from bimetal ores. The Lornex about 110 miles north of Ottawa. | 

ore reserve is estimated at 266 million tons The thréé integrated nickel producers — 
grading 0.43 percent copper and 0.014 per- reported deliveries totaling 220,279 metric 
cent molybdenum. In addition to these, six tons of réfined nickel in 1969. Company 
well-established companies are conducting annual statements give annual production 
exploration and feasibility studies on mo- data and consolidated ore reserve status at 

lybdenum and copper-molybdenum depos- yearend: 1968 and 1969 as follows: 
its in other parts of British Columbia: ., . 

Confronted by adequate indigengus sup- : 1968 1969 
plies in the Western States virtually no] ©$———————_______—S : 
Canadian molybdenum comes to the Nickel production (deliveries), | 
United States. Adhering to the pattern of meme toms: ag op7 178.868 
recent years, exports in 1969 totaling Falconbridge. ---...------ _ 32,074 . 86,581 
11,645 metric tons of molybdenum ini con- —Oy¢ reserves, in million metric” 
centrates and other forms went to the tons: . 

United Kingdom (8,403 tons), France = Falconbridge 277777777772 F881 a3 
(1,723 tons), Japan (1,671. tons), the Sherritt Gordon_-____._..- 11.4 11.4 
Netherlands (1,580 tons), and 14 other Revised. 
countries (3,268 tons) . | : 1 Total production of nickel: 18,620 metric tons of 
Nickel—Under the impact of strikes which 3,157 were derived from toll materials, mostly 

from New Caledonia and Australia. 
that closed the plants of Inco and Falcon- | 

bridge Nickel Mines Ltd., from July 10 In addition to the eight new mines (six 
and August 2] respectively, to late Novem- in Ontario and two in Manitoba) that 
ber, Canadian production of nickel fell to Inco has under development and the new 
a 10-year luw. Despite its poor annual process refinery being built at Copper 
showing, the nickel industry has main- Cliff, Ontario, construction started in 1969 

tained its dynamic strength. By yearend, on the Clarabelle mill in Copper Cliff. De- 
work on virtually all continuing develop- signed to treat 32,000 tons of ore per day, 
ment and expansion projects had been re- this will be Inco’s fifth mill in the Sud-
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bury area. Work has also continued on als in concentrates, residues, and matte. 
erection of the world’s highest (1,250-foot) The great bulk of this went to United 
smelter stack and on increasing capacity of Kingdom, with relatively small quantities 
the iron ore recovery plant. With comple- to Norway and the United States. - 
tion of all current expansion, scheduled Silver.—As a result of lower output at a 
for the end of 1972, Inco’s investment in few large producers in the Northwest Ter- 
these projects will total about $1 billion, ritories, British Columbia, and the Cobalt- 

| and the company’s annual nickel produc- Gowganda District of Ontario, Canadian 
tion will approach 275,000 metric tons. silver production in 1969 was nearly 3.5 

Falconbridge Nickel Mines Ltd. contin- million ounces less.than the national re- : 
ued development of two mines (Main- cord 45.4 million ounces produced in 1968. 
bridge and Bowden Lake) near Wabowden, Virtually all Canadian silver is produced 
50 miles north of Lake Winnipeg in in mines noted primarily for lead, zinc, 
Manitoba. In Ontario, underground devel- copper, nickel, and gold. Mines worked 
opment activities have continued at the primarily for silver exist in the Territories 

| Lockerby property, Onaping, Fecunis and in the Cobalt District of Ontario. 
Lake, and Strathcona mines. Of the nearly With the single exception of Prince Ed- 
$30 million capital and preproduction ex- ward Island, all of Canada’s Provinces and 
penditure in 1969, more than half was in ‘Territories contributed to the national 
connection with the new nickel-iron refin- output. In 1969 Ontario was credited with 
ery.. In response to the Ontario Govern- 51 percent of the total. British Columbia 
ment directive in 1969 requiring treatment accounted for 13 percent; New Brunswick 

: of Ontario mine products in Canada, the and Quebec each for about 10 percent; 
| company announced plans to: provide a do- and the Yukon and Northwest Territories, 

mestic nickel refinery to treat at least 51 for 7 and 5 percent, respectively. 
percent of the company’s Ontario output = The Kidd Creek, Ontario, mine of Ec- : 
by the end of 1974. For many years, Fal- stall Mining Ltd., the world’s largest silver 
conbridge nickel has been’ exported as mine, produced over 13.8 million ounces of. 
matte, for refining in the wholly owned re- silver in copper, lead, and zinc concen- 
finery (Falconbridge Nikkelverk A/S) in trates in 1969. The second largest Cana- 
Norway. : dian source of silver was Cominco Ltd., . 

Canadian exports of nickel in semipro- which reported 5.7 million ounces from 
cessed and. refined forms during 1969 company mines and toll ores treated at the 
amounted to 164,398 metric tons (202,000 Trail Smelter in southern British. Colum- 

| tons in 1968) . Trade statistics for the year __ bia. ee | 
report 69,831 tons of nickel in matte and According to 1968 data, 90.5 percent of | 
other crude forms, mostly to Norway and the year’s production was from base metal 
the- United. Kingdom. Approximately 83 ores; 8.5 percent came from silver-cobalt 
percent of the 94,567 tons of ingots and mines (in Ontario); and 1.0 percent from 
other refined forms went to the United lode and placer gold mines. 
States. On the basis of 8 months’ output re- 

Platinum-Group Metals.—Since they are ported by the industrial refineries and the 
almost exclusively a byproduct of nickel- Royal Canadian Mint, the 1969 total out- 
copper ores, Canadian output of platinum put of domestically refined silver is ex- 
metals in 1969 was abnormally low, reflect- pected to total about 31 million ounces — 
ing labor troubles that affected the nickel- compared with 26.3 million reported in 
copper producers. The platinum metals are 1968. Assuming that domestic consumption 
initially extracted in the form of refinery remained at about the same level in both 
sludges, residues, and nickel-copper matte. years, Canadian trade statistics reflect the 
Accordingly mines in Ontario, Manitoba, substantial increase in refined silver sup- 

Saskatchewan, and Quebec are regarded as_ ply. Exports totaled 34.7 million ounces 
the original source of platinum metals re- (of which 96 percent went to the United 
covered by Inco and Falconbridge, al- States) in 1969 compared with 28.1 million 

. though final separation of the metals is ac- ounces in 1968. In addition to the refined 
tually made in foreign precious metal metal, Canada during 1969 exported 21.9 
plants. million ounces in ores and concentrates, 

Canadian trade statistics for 1969 report most of which was consigned to mills and 
export of 434,000 ounces of platinum met- smelters in the United States.
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Domestic consumption of refined silver Utilities by the Denison, Rio Algom, and 
in 1968 totaled 13.6 million ounces. Per- Eldorado companies. Rio Algom has con- 
centage use distribution was as follows: tracted for 13,600 tons to the United King- 
coinage, 54.2; silver salts, 17.0; sterling, dom Atomic Energy Authority and 6,300 
6.2; alloys, 5.6; and sheet, foil, and miscella- tons to the Hydro-Electric Power Commis- 
neous, 17.0. sion of Ontario. The Stanrock output, 

Uranium.—Four producers, three in the. amounting to about two tons of Us08 per 
Elliot Lake region of Ontario and the month, leached from mine waters was sold 

fourth at Uranium City, Saskatchewan, — st a rer aac r De the unites 
continued operation through 1969 and ac- Oo de ns ‘. oo Pe Gan i 
counted for the year’s output of 3,500 tons ducine 19¢ ata, U. - Imports from Canada 

| uranium oxide (U3Og) . This represented a urns 1969 contained 150 tons of uranium 
small increase over annual production of oxide. 
the past few years but remains insignifi- : | 
cant in the light of Canada’s known re- _ NONMETALS — 
‘serve’ potential. While the long-term mar- Asbestos.—Responding to a_ relatively 
ket possibilities appear bright, both firm demand, Canadian asbestos producers 
industry and Government are primarily operated at close to capacity during 1969 
concerned with problems of the present and reported output approximately the 
and early 1970’s. Principal ‘contributory same as in 1968. About 85 percent of the 
elements include a softening in demand total was produced by the eight companies 
due to construction delays; changes in de- (one of which operates three mines} lo- 
sign and rising costs of nuclear power- cated in southeastern Quebec. The Advo- | 
plants; Canadian Government ‘stockpile cate Mines Ltd. operation at Baie Verte, 
purchases destined to end on June 30, Newfoundland, accounted for the 3.4 per- 
1970; “White Paper” tax proposals which, cent credited to that Province, and the two _ 

_ if adopted, will impose drastic limitations Cassiar Asbestos Corp. Ltd. mines m — 
on foreign investment in Canada’s ura- northern British Columbia and Yukon 
nium industry and a closed-door policy to Territory accounted for 10.6 percent. On- 

_ the United States market under a tempo- _ tario’s one percent of the national total 
rary restriction imposed by the Atomic En- was from the Reeves Mine (Johns-Manville 
ergy Commission (USAEC), which prohib- Mining and Trading Ltd.) near Timmins 
its enrichment in the United States of | and the new Hedman Mines Ltd. opera- 
foreign uranium oxide for domestic use. In tion at Matheson. : 
oversea markets, Canadian producers have At Asbestos, Quebec, Canadian Johns- 
met with increasing competition, partly be Manville Co. Ltd. continued mill and mine 
cause of Canada’s stand on guarantees of expansion programs aimed at raising fiber 
uranium for “peaceful use.” | output by 90,000 tons annually by 1970. 

Looking to the future, uranium explora- Cassiar Asbestos Corp. also recently an- 
tion by both Canadian and foreign inter- nounced expansion at Cassiar, British Col- 

ests has continued at a high level through- umbia, that will increase its output 32,000 
out 1969. Centers of activity were the tons annually by the end of 1970. In 
Elliot and Agnew Lake areas of Ontario, March 1969, General Dynamics Corpora- 
Lac Forestier-Ste-Anne du Lac and Temis- tion of New York, acquired a 54 percent 
kaming areas in Quebec, and Wollaston interest in Asbestos Corporation Ltd. and 
Lake and Beaverlodge in Saskatchewan. the three mines worked by that company 

The three Ontario producers—Denison at Black Lake and Thetford Mines, 
Mines Ltd., Rio Algom Mines Ltd., and Quebec. 
Stanrock Uranium Mines Ltd.—accounted Of the several widely scattered asbestos 
for over 75 percent of the national total prospects, two in Quebec attracted consid- 
in 1969. The balance was from the Eldor- erable attention in 1969. Abitibi Asbestos 
ado Nuclear Ltd. operation at Uranium Mining Co. Ltd. has indicated 93 million 
City, Saskatchewan. Existing sales contracts tons of fiber-bearing rock and is consider- 
of these four companies call for deliveries ing a plant to produce 68,000 tons of fiber 
totaling about 39,000 tons U3Og during the annually, near Amos. And in the vicinity 

1968-83 period. Principal deals include of Chibougamau, McAdam Mining Corp. 
16,300 tons to be supplied to Japanese Ltd. is conducting production feasibility
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studies based on a deposit containing re- Ltd.) is developing a mine 25 miles south- 
serves estimated at 80 million tons grading east of Esterhazy and expects to commence 
3.87 percent asbestos. | production at about 1 million tons per 

7 According to official trade statistics, over year early in 1971. Looking to a long-range 
99 percent of Canada’s production of improvement in markets, several other 
milled asbestos fiber was exported in 1969. companies are proceeding with develop- 

| Seventy-five countries participated in this ment plans in other Saskatchewan areas. 
trade. Principal destinations were United Domestic fertilizer manufacturers con- 
States, 583,000 tons; Japan, 142,000 tons; sume approximately 8 percent of Canada’s 
West Germany, 100,000 tons; and United potash output. The great bulk of produc- 
Kingdom, 92,000 tons. tion is exported, with the United States 

Potash.—Despite the drop in price from the predominant market. In 1969 total ex- 
Can$0.375 per unit (20 pounds) KzO ports of potassium chloride were valued at 
equivalent in 1965 to Can$0.213 in 1969, $83.8 million. According to Dominion Bu- 
Canadian production of potash in 1969 reau of Statistics, value of shipments to 
was 8 percent greater than the previous re- United States totaled $55.4 million; to 
cord set in 1968. Including the two that Japan, $11.6 million; to the Netherlands, 
started during the year, nine mines, all in $8.4 million; and the remainder to a dozen 

southern Saskatchewan, contributed to the other countries. 

1969 production. Nevertheless, technical Strontium.—Another element, strontium, 

| problems at a few of the mines, voluntary will be added to Canada’s long list of min- 

: curtailment to meet marketing conditions eral products in 1970. Kaiser Aluminum & 
at others, and provincial production con- Chemical Corporation (United States) ac- 

| trol regulations, resulted in output at less quired the celestite deposit at Enon Lake, 
than half the industry’s rated 6.3 million Cape. Breton Island, Nova Scotia, in 1969 

| tons per year capacity. ow: and plans to market strontium carbonate 
Following an antidumping investigation and nitrate. The deposit was discovered in 

' launched in 1967, the U.S. Tariff Commis- 1963 and subsequent drilling has indicated 

. sion announced in November 1969 its find- about 900,000 tons of celestite containing 
ings of injury to the U.S. potash industry 75 percent strontium sulfate. Two subsidi- 

. and applied special dumping duties on aries, Kaiser Celestite Mining Ltd. and 
potash imports from Canada, France, and Kaiser Strontium Products Ltd., the latter 
West Germany. Since 1967 several Congres- at Point Edwards, near Sydney, Nova Sco- 

sional Bills calling for quota limitations tia, expect to begin commercial production 

have been proposed. Confronted with these by mid-1970. | 
‘developments, the Province of Saskatche- Sulfur.—According to Dominion Bureau 

wan promulgated The Potash Conservation of Statistics preliminary estimates, Cana- 
Regulations, 1969, which became effective dian production of all forms of sulfur in 
January 1, 1970. Under this legislation, 1969 was at a record level, 11 percent 

potash producers are required to obtain higher than the preceding year. However, 
production and disposal licenses, and pro- owing to the drastic price drop, total value 

ductive capacities, rates of production, and of the year’s production was $16.5 million 

prices are administered by the Minister of less than in 1968. Elemental sulfur from 
Mineral Resources upon advice of the sour natural gas, which in 1969 accounted 

three-member Potash Conservation Board. for about 80 percent of the national total, 

In January, Cominco Ltd. started its was produced by 32 recovery plants in Al- 

new mine and plant, designed for 1.1 mil- berta and one plant each in Saskatchewan 

lion tons of potassium chloride per year, and British Columbia. Combined annual 
at Vanscoy, 20 miles southwest of Saska- capacity of these plants, including the five 
toon. And in July, Noranda Mines Ltd. that first came on stream and the six that 
began production at the Central Canada expanded during the year, amounted to 
Potash property at Viscount. When com- 5.36 million tons. Actual recovery of gas- 
plete, in 1971, this venture is expected to derived sulfur in 1969 approximated 3 mil- 
produce 1.4 million tons of potassium lion tons. Shipments of pyrite and pyrrho-. 

chloride annually, for contract sale to a tite concentrates, virtually all from mines 

United States fertilizer manufacturer. in Quebec, contained about 162,000 tons 

Sylvite of Canada Ltd. (subsidiary of recoverable sulfur. In addition sulfuric 

Hudson Bay Mining and Smelting Co. acid made during the year by Canada’s
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base metal smelters contained 560,000 tons. | MINERAL FUELS 
_ With production far in excess of domes- Continui | 
tic requirements, Canada’s recent rise to. ore C ood’. ve ve arene : that Stace 

the rank of the largest exporter has in ' ‘V0 Vanadcas tota ( ituminous, subih 
part contributed to a current worldwide ‘Umious, and lignite) coal production fell 
oversupply and depressed market situation, ‘© 2 new low in 1969. Although mines in 
Alberta producers receipts, f.o.b. the British Columbia and Alberta recorded an 

plants, fell from about $31 per long ton in increase of 454,000 tons during the year, 
January 1969 to less than $17 at the close output of bituminous coal from Nova Sco- 

of the year. tia and New Brunswick was down 550,000 | 
_ Asa result of the unfavorable near-term tons and lignite production from Saskatch- 
market outlook, interest in exploration for ewan was 208,000 less than in 1968. 

No ee Bathe ine has neen numa The reduced production from Nova Sco- 
evertieless the increasing Gemands, both tia reflects the first full year of operation 7 

domestic and in western United States, for ee 
° . and programed streamlining of the coal 

natural gas persist. To meet anticipated re- .s industry by the G t ad 
quirements, 11 companies are continuing "2778 ™ C. ry DY Me Sovernmen C oe | 
expansion projects and providing new ™nistered Cape Breton Development Cor- 
plants that will add 2 million tons an- oration. By phasing out unprofitable 
nually to Canada’s sour gas sulfur capacity ™ines, relocating some workers in new in- 
by the end of 1971. Alberta sulfur produ- dustries, and modernizing mine methods, 
cers see little hope of improvement in the Corporation aims at a self-supporting 

_ marketing conditions and price before the coal mining industry of about 2 million 
mid-1970’s. | tons annual capacity. A similar form of as- 

Domestic consumption of sulfur in 1968 — sistance provided by the New Brunswick 
was estimated at 1.5 million tons distrib- Government, backed by a Federal loan, has 

uted, according to the pattern of earlier also been applied to coal mines in the 
years; 51 percent to manufacture of pulp = yinto area. | 

; abo ercent eac . | . . 
and paper; ab ut 22 percent each to chem In western Canada, new mine develop- 
icals and fertilizers; and 5 percent to man- t tinued at a d . based 
ufacture of rubber and numerous other "M'S Continue i * nicl aor ase 
products. Exports of crude and refined sul- ©" Contracts calling tor Celivery of over 
fur to 18 countries in 1969 totaleq 180 million tons of coal to Japanese con- 

2,054,122 tons, valued at $58 million. Sumers over a 15-year period beginning in 
_ Major destinations were United States, 1970. Canadian participants and summary 

938,000 tons; Australia, 233,000 tons; and features of contracts in. effect in December 

India, 219,000 tons. 1969 are given in the following tabulation: 

Contract 

Company Location Period Quantity Value 
(years) (million (millions) 

tons) 

Alberta: 
Coleman Colleries Ltd_.__.......... Coleman_____-_...-.-..... 15 13.5 $148 
Canmore Mines Ltd___..---.--...-- Canmore____._.....--..-. 10 3.9 46 
Cardinal River Coals Ltd__.......... Luscar__.....-..------.-- 15 15.2 185 
McIntyre Mines Ltd__.............. Grande Cache_____________ 15 30.5 416 

British Columbia: 
Fording Coal Ltd__........_._.._.__. Elk River___.__._._______ 15 45.7 601 
Kaiser Resources Ltd_..........---- Natal-Fernie___.......___- 15 76.2 925 

Total_-_...-------2------ +--+ eee 185.0 2,821 

Kaiser Resources Ltd. operations ac- erations are expected to start in 1970. The 

ono ky for less than i mauition tons In bulk of production, initially will be strip- 
o> but with completion of Preparations, mined from the 50-foot-thick Balmer Seam. 

which have included new mining, benefi- j ; ; 
ciation, and transportation facilities that The preparation plant is designed to han- 
have cost about $100 million, full-scale op- dle 1,270 tons of raw coal per hour.
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Coal shipments from the McIntyre Mines from United States amounted to 15.7 mil- 
Ltd. Smoky River mines near the new lion tons. Exports totaling 1.2 million tons 
company town of Grande Cache, Alberta, included over 1.0 million tons from mines 

| are scheduled to start in April 1970. in western Canada to Japan. a 

Highly mechanized underground mining — Petroleum and Natural Gas.—Respond- 
acute “Ie peng prove oe washing ing to the growing demand of both Cana- 
plant is designed for 3 million tons per dian and United States ene markets, 

enn and transportation to the port at Canadian producers again set “ew records 
ancouver will be in unit trains Of jn 1969. Output of crude oil and natural 

10,000-ton capacity. | gas liquids averaged 1.32 million barrels 
. he ava von Ltd. at srgned per day, a rate nearly 11 percent higher 
m , yearend construction of the than in 1968. Daily net withdrawals of 
35-mile rail spur from Canadian Pacific pew natural gas averaged 5.44 billion cubic 

| Railroad, near Fernie, British Columbia, feet in 1969, compared with 4.64 billion in 
and preparation of the open pit mine for 1968. Although seven Provinces and the 

| shipments to begin in 1972 were planned. Northwest Territories contribute, about 98 
: haere nnd 40 percent RY “ P. percent of Canada’s oil and gas is produced 

| } eC. z y \om- in Alberta and its neighboring Provinces. 
age the 0; wominco will develop and man- Alberta accounted for 77 percent of the es- 

€ operation. timated $1. illion value o nada’ 
Canada’s national coal balance for recent cryde ot 2 penn vas in. 1900 aea’s 

years is summarized as follows: - katchewan and British Columbia added, 
—————_ respectively, 15 and 7 percent. | 

Million metric tons Total expenditures for oil and gas ex- 
, - 1966 1967 1968  ploration activities and development drill- 

| _—  —_ _ ing during 1969 amounted to $613 million, 
Production .-----------~------ 10.8 10.8 10.0 compared with $573 million in 1968. Most 
mports: . . oe ° 

Anthracite................ 6  .5 ..4 of this activity was concentrated in Alberta 
Bituminous.__-.....----- 14.2 18.9 15.3 | and other areas of western Canada but in- | 

Total available._.....-. 25.1 24.7 25.7 cluded a growing interest in offshore areas 

Exports. ocvvosus222o22 “411 “412 “1g OF both coasts, Hudson Bay, and Arctic Ts 
ee lands. Survey crews spent a total of 1,120 | 

Source: Dominion Coal Board. crew-months in the field. Drill crews 

Principal statistics for the Canadian coal 108ged @ total of 13.8 million feet in 3,389 | 
mining industry in 1968, as compiled by Completed wells during 1969, compared 
Dominion Bureau of Statistics (corre- with 13.8 million feet in 3,149 holes in 
sponding data for 1967 in parentheses) , 1968. Although extensions to several estab- 
were as follows: Number of mines 49 lished fields were announced, no oil discov- | 

(65) ; average number of employees 7,669  °TES of major importance were reported 

(8,564); average productivity in metric 4uting the year. | 
tons per man-day, total 5.57 (5.22); from Spurred by the growing U.S. market de- 
strip mines 22.60 (21.32); from under- mand, exploration activities and drilling 
ground mines 2.78 (2.88) . ' for natural gas accelerated during 1969. 

Subvention payments for the 1968-69 Most of this activity was in the Alberta 

fiscal year, April 1 to March 31 (1967-68 foothills where major discoveries were 

in parentheses) were reported by the Do- made in 1967 and 1968. By the end of 
minion Coal Boardé as follows: Tonnage 1969, exploratory drilling extended over a 
to which applied, 1.31 million (4.83 mil- 60-mile front in the Ricinus-Strachan area. 

lion) metric tons; total cost $3.43 million Shell Canada, Ltd., completed a 14-well 
($30.8 million) ; cost per ton $2.39 ($6.38) . test-drilling program off the British Col- 

The Dominion Bureau of Statistics esti- umbia coast and started drilling in the At- 
mates 24.1 million tons of coal available antic Ocean off Sable Island, 100 miles 
for domestic consumption in 1969. Approx- from the Nova Scotia mainland. A number 

imately 62 perce’ t of this went to power 5 Dominion Bureau of Statistics. The Coal Min- 
generation and industrial use; 22 percent ing Industry for the Calendar Year 1968. Cat. 
to manufacture of coke and gas; and 8 No. 26 006 (annual), November 1969. pp. 14 a: 

percent to household use. Imports, all 1969. Ottawa, Canada, 1969, p. 19. ePor
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| of wells were drilled unsuccessfully in 1969 The Canadian Petroleum Association 
- In the Arctic region of Mackenzie River (CPA) estimated proved liquid hydrocar- 

Delta, and an exploratory well was drilled bon reserves in Canada as of December 31, 
250 miles east of Churchill, in Hudson 1969, at 10,516 million barrels. This repre- 
Bay, by Aquitaine of Canada, Ltd. sented an increase of 498 million barrels 

| ‘ceba, onan oeE et ot anspor during the past year, of which 93 million 
and ‘st 2 Humble Oil & Refining Co,’s barrels were attributed to new discoveries; 

143 000. ton, icebreakine tanker SS Ma nhat- 757 million barrels to revisions; and 108 

| tan. on its historic Soya ge through the million barrels to field extensions. Proved 
“Northwest Passage” during the summer of TSetves of marketable natural gas rose 

-1969. The effort aimed at determining fea- 4,284 billion cubic feet in 1969 to 51,950 
sibility of that route as a means of trans- Dillion cubic feet. This represents one of 
porting oil from Alaska’s North Slope to the largest annual increases on record. The 

United States east coast ports. Also under year’s new discoveries added 1,104 billion 
consideration is construction of pipelines cubic feet; revisions and field extensions 
from Alaska, down the Mackenzie valley to amounted to, respectively, 2044 and 2,691 

connect with existing continental pipeline billion cubic feet. 

| Whe “Alber mucwest neat ; fe in th Proved reserves of nonconventional crude 
_  - The erta Government late in the . . , f D 1, 1969, ti- 

year authorized Syncrude Canada, Ltd., to _ ort » Ope ng 33 4 million barrels 
proceed with construction of a $175 mil- These j y d 1 , thetic crude oil °. 

_ lion Athabasca tar-sands project near Fort ese mene only synthetic crude om f 7 
McMurray. The sands will be recovered coverable, within an economic mining area, 

- with scrapers, and the extraction plant Py the Great Canadian Oil Sands plant at. 
: plans call for daily production of 50,000 Fort McMurray. This estimate in no way . 
_. barrels of synthetic crude, 25,000 barrels of | detracts from the ultimate potential of 445 : 

| specialty oils, and 5,000 barrels of naphtha, billion barrels assigned to Canada’s tar and 

~ beginning in 1976. , oil sands resource.
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The Mi t chile _ The Mineral Industry of Chile 

| | By Garn A. Rynearson ! 

Political issues played a major role in the President announced in May the Gov- | 
shaping Chilean mineral policies during ernment’s intention to participate in the | 
1969 and strongly influenced the Govern- ownership of those major copper enter- 
ment’s decision to take actions that resulted prises that had not been included in the 
in early Chileanization and provided for Chileanization program begun in 1965. He 
eventual nationalization of two of the referred to two wholly owned subsidiaries | 
country’s largest copper companies. These of The Anaconda Company, Chile Explo- | 

| actions, together with announcements of ration Co. (Chilex), which operated 
7 numerous new joint ventures in mining ac- _Chile’s largest copper mining and process- 

_ tivities, were indicative of an acceleration ing. complex at Chuquicamata, and Andes | 
in the trend toward greater State participa- | Mining Co., which operated the El Salvador 
tion in the ownership and management as- mine and concentrating plant and the as- 

- pects of the mineral industry. Although this sociated Potrerillos smelter and refining. In | 
‘trend was of considerable concern to pri- the bargaining that followed this declara- 
vate elements in the industry, it tion, The Anaconda Company and the Gov- 
apparently had little impact on the overall ernment of Chile agreed to a negotiated 

_ productivity and’ growth of the industry nationalization of the two subsidiaries, and 
during the year. Operating conditions were the legal decrees authorizing the State- 
nearly normal in most sectors as the prob- owned Corporacién del Cobre (CODEL- | 
lems caused by the severe drought of 1968 CO) to purchase shares of new mixed 
and early. 1969 ‘were overcome. Further- corporations to replace Chilex and Andes 
more, labor’ unrest subsided and most of were published in the Diario Oficial on 

: the issues that arose were resolved without November 22, 1969. a | 
_ _ serious work stoppages. © oe The agreement provided for Government 

_ The iron and steel and cement indus- acquisition on January 1, 1970, of 51 per- 
| tries benefited from the relatively high de- cent of Anaconda’s interest in each of its 

mand created for their products by the large _ subsidiaries in exchange for dollar-repaya- | 
investment projects underway in the cop- ble bonds representing a corresponding 
per, petrochemical, electric power, and percentage of the book value of the com- 
sugar refining industries and by increased panies. The bonds bear 6-percent nontaxa- 
activity in general construction. In addi- ble interest and are repayable in semian- _ 
tion, the cement industry was able to nual installments over a maximum period 
utilize some of its excess capacity in the of 12 years commencing June 30, 1970. 
production of substantial quantities of ce. Two new Chilean corporations, Cf{a. de 

_ Ment for export to Brazil and Argentina. Cobre Chuquicamata, S.A., and Cia. de 
Chile continued to export the bulk of its. Cobre Salvador, S.A., were constituted on 
output of- copper, molybdenum, iron ore, December 27 to take over the management 
and iodine, as well as a large part of the of the Chilex and Andes operations. Initial 
nitrates and rock salt produced. capitalization of the corporations was es- 

Continuation of high price levels for tablished at $275,480,000 and $66,637,000, 
copper in the world market helped to gen- _ respectively. The agreed value of the net 
erate strong politico-economic pressures on _ assets transferred by the old companies at 
the Government to take measures that yearend was approximately equal to the 
would secure for the State a substantial amounts capitalized. 
share of the windfall profits being reaped ros . . 
by private copper producers. As a result, ton Dany deceased). Bureau of Mines, Washing- 

183
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The Government will acquire the re- Anaconda indicated the new overall tax 
maining 49 percent of Anaconda’s interest rate would be 52.4 percent on its interest 

after a minimum of 3 years and when 60 in Cobre Chuquicamata and 50.3 percent 

percent of the unpaid balance against the on its interest in Cobre Salvador. 
original 51 percent acquisition has been Although policy of the new corporations 

paid, with the provision that the 49-per- will be determined by new CODELCO- 

cent acquisition be effected by December controlled boards of directors, the basic | 

31, 1981. The purchase price is to be de- agreement included 3-year contracts under 

termined by multiplying the average an- which Anaconda will receive a manage- 

nual net earnings to the date of purchase ment fee of 1 percent of gross proceeds | 

by a factor of 8 if the date occurs in 1973; from sales of copper,. molybdenum, and 

of 7.5, 7, or 6.5 if the date occurs in 1974, other byproducts of the mixed companies. 

1975, or 1976, respectively; or of 6 if the The nationalization agreement between 

date occurs after 1976. | the Government and Anaconda did not 
According to the terms of the agreement, alter the existing agreement pertaining to 

. - CODELCO was to receive preferential divi- Cia. Minera Exotica, S.A., in. which the 

dends equivalent to 51 percent of the af- Government holds a 25-percent interest 

ter-tax profits derived from the Chilex and and Anaconda a 75-percent interest, nor 

Andes operations from September 1, 1969, did it involve the much smaller Santiago 7 

to the end of the year. In addition, CO- Mining Co., a. wholly owned Anaconda _ 

DELCO was to receive, as a preferential subsidiary. | a | 
dividend, a portion of aftertax earnings The State also sought to increase its rev- 
based on the amount by which actual pro- enue from the medium and small sectors 
ceeds of copper sold exceed those from of the copper industry when the Congress : 

sales at a base price of 40 cents per pound, overrode a Presidential veto of certain tax 

adjusted to increases or decreases in the amendments attached to Law No. 17,242, | 
average-per-pound cost of production. The the 1970 wage readjustment law enacted 
“over-price” tax rate is 54 percent when on December 31, 1969. The new revenue- — 
copper is sold at 40 to 41 cents per pound measures applicable to mining increased 
and increases for each additional 1 cent in sharply the cost of. mining. permits, ex- 

. price to a maximum of 70 percent applica- tended .the 2-cent-per-pound. tax on unre- 
ble to prices over 50 cents a pound. This fined copper exports to the small produ- | 

over-price tax or dividend was to be ap-_ cers and established an “‘over-price” tax for - 

plied to copper sales after June 1, 1969. medium-sized copper producers. A base 

Anaconda agreed to the overprice provi- price will be determined for each medium-— 

sions on the condition these would also be sized producer to encompass his produc- | 

applied to sales by Chile’s other large tion costs plus 15 cents. The “over-price” 

producer, Sociedad Minera El Teniente, tax rate will be 50 percent of the extra 

S.A., in which CODELCO holds a 5l-per- revenue received for copper sold at prices 

| cent interest, and Braden Copper Co., a exceeding the base. price. The 2-cent tax 

subsidiary of Kennecott Corp., holds the on unrefined copper exports apparently 

remaining 49 percent. El Teniente and will apply only when domestic smelting _ 

Kennecott acceded to this condition in and refining facilities are being utilized 
September. | at less than capacity levels.2 — | 

Basic tax rates that applied to Chilex | 

and Andes were amended. The new rates 2The Anaconda Company. 1969 Annual Re- © 
include a direct tax of 30 percent for port. Mar. 23, 1970, 36 pp. chi 

Cobre Chuquicamata and 29 percent for ca Re a dr Abe. Ds 100d, Be 6) No. 
obre Salvador, plus an additional tax of 50, Oct. 16, 1969, p. 1. 

Se ee eee gana ASE, Sone i Tah 10 ap Rak , ec. 5, 1969, 13 pp.; A-13, Jan. 9, 1970, 7 pp. 

) PRODUCTION 
Record production levels were registered production decreased 2.5 percent from the 

for mine copper and byproduct molyb- record level attained in 1968. Output of 

denum, ingot steel, cement, and rock iron ore also decreased slightly, but impor- 

salt. On the other hand, crude petroleum tant expansion projects underway and
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planned indicated substantial growth was the calendar year. Although coal output 
in store for this sector. Production of ni- increased, the total amount produced ex- 
trates, iodine, and byproduct sulfates in- ceeded demand, and unsold stocks were at 

creased notably, as operations were rela- a relatively high level at yearend. 
tively unaffected by labor problems during 

Table 1.—Chile: Production of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1 1967 1968 1969 Pp 

METALS 
Copper: 

Mine output, metal content ?____.---.------------------------. 663,478 666 , 664 697 , 369 
Metal, copper content: 

Blister 3_____.--.--------------------------------------. 314,297 312,061 297 572 
Refined 4_._-.-_----------------------------------------. '316,771 815,391 361 , 569 

Gold, mine output, metal content___-....-----------.-troy ounces__ 58,135 57, 743 59,102 
Iron and steel: 

Iron ore and concentrate_.........-------------thousand tons... 10,783 11,916 11,637 
Pig iron.---------------------------------------------do___- 498 447 485 
Ferroalloys......-------------------------------------do____ 10 10 NA 
Steel ingots.__._----------------------------------------do_._- 631 570 647 
Semimanufactures___...-.-.---------------------------do___- 451 432 481 

Lead, mine output, metal content___----.------------------------.- 404 990 832 
Manganese ore and concentrate___----..-------------------------. 14,846 23 , 844 23 ,699 
Mercury__-______.-.---------L------------------76-pound flasks _-_ 184 "  -§13 286 
Molybdenum, mine output, metal content.-_.---------------------- 4,740 3,853 4,842 . 
Silver, mine output, metal content___...-.-.--thousand troy ounces_-- 8,156 3,739 3,133 
Zine, mine output, metal content___.-_.-.------------------------- 1,123 1,255 1,478 

NONMETALS 
Barite__.....---.--..------------------------------------------- 4,504 3,677 4,494 
Gement, hydraulic___....-------------------------thousand tons... 1,235 © 1,251 1,436 

ays: 
Kaolin. ___...-------.-------------------------------------- 29,424 26,134 41,792 
Other___._..------..--------------------------------------- 91,685 86 , 202 74,786 

Diatomite_..........-.----.------------------------------------ 29 ~------ ------- 
Feldspar._..-.------.------------------------------------------ 871 975 990 
Fertilizer materials, crude natural: 

Nitrates: . 
Sodium____.....-----------------.--------------------- 762,108 622 , 881 656 , 939 
Potassium enriched...__.-------------------------.------ 107,142 55,976 124,729 

Phosphates, guano__._._..-....------------------------------- 16,307 22,612 17,130 
Fluorspar, all grades._......_...------.-------------------------- 455 ween eee a 
Gem stones, lapis lazuli._........--------.----------.-. kilograms... ....--_ 8,200 3,151 
Gypsum: 

Crude___--..._-..--------------------------------+--------- 182,547 103 , 063 131 , 787 
Caleined______.___---_------------------------------------. 42,448 55,472 52,781 

Iodine, elemental__.____-..-------_----...----------------------- 2,216 1,964 2,449 
Pigments, natural mineral, iron oxide___-_-----.-------------------- 19,762 17,761 31,534 
Pozzolan_.....--..----.---------.------------------------------ 184,177 156,391 175,215 
Quartz: 

Common quartz.........---.-------------------------------_ 146,954 121,248 99,141 
Glass sand____...-..-----_------.----------------+----------- 3,341 33,718 38 ,350 

Salt, all types__..._._.__._--.--__--.-.-------.----. thousand tons_- 418 853 1,330 
Stone, not further described: 

Dolomite_.........----------------------------------------- 233 we anene ~------ 
Marble_____..._..___..-----.--_------ +e eee 982 3,573 1,771 

Sulfates, sodium: 
Natural, mined__._....-..-.--------------------------------- 17,747 19,391 26,897 

Suit Anhydrous, coproduct of nitrate industry._.--_...-------------- NA NA 51,909 
ulfur: 

Native, other than Frasch: 
Refined, sulfur content_._.......-..----.-----.-.--.------ 45,710 41,358 46,717 
Unrefined, sulfur content._.__.--.-----------------------. 10,259 21,615 51,943 

Sulfur content of acid derived from pyrite and industrial gases__.... 12,187 12,122 13,535 
Tale_____--------.--------------------------------------------- 2,881 2,813 809 

MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous and lignite___.....------.--_----.-thousand tons__- 1,496 1,611 1,704 

oke: 
Oven_____.._-_--.1- +--+ ee dO 287 304 317 
Gashouse_________.___-_.-_-_--------_--.-----------..do__.- e 73 e 57 NA 

Gas, natural: 
Gross production §__.____._.-...--.-....-----million cubie feet_._ 248,597 246,784 263 , 790 
Sold to consumers 5______....-.---.-------------------.do___- 318 528 468 
Treated in plants §_____.____..-_-_.--._.._-.---..-.--_-.do___. 158,887 153 , 597 152,656 
Injected 5______....__.------.--------.--.------------_do_... 188,555 178,470 183 , 839 

Natural gas liquids, gross production: 
Condensate____.._.._.__.-..-.-----.-thousand 42-gallon barrels -- 1,292 1,216 1,185 
Natural gasoline____...._______..-.-------.--.----.-__do____ 483 499 444 
Liquefied petroleum gases 7____...__-._--------------.._do___- 1,498 1,468 1,407 

See footnotes at end of table.
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Table 1.—Chile: Production of mineral commodities—Continued 

(Metric tons unless otherwise specified) 
, 

. Commodity ! 1967 1968 1969 P 
eee TCAD 

MINERAL FUELS AND RELATED MATERIALS—Continued 

Petroleum: § 
Crude __--.-----------.-.---.-----thousand 42-gallon barrels... 12,369 13,695 13,350 
Refinery products: 8 

- Gasoline and naphthas: 
Aviation gasoline_____--._..-------.--.--------do_._. 283 226 225 
Motor gasoline___.._____....._--.--__-_____---do____ 8,241 8,575 9,728 
Naphthas_-__--------.-----------------.-----_do___- 140 187 194 

Kerosine__._.---.-_-__.---_-_---------------------do___- 2,330 2,491 2,759 
Distillate fuel oils____--_-------.------------...---do____ 4,012 4,736 4,651 
Residual fuel oi]l_-...--.---------------.---.---.---do____ 7,883 8,538 8,823 
Liquefied petroleum gas_____.____-----------.-._.-.do____ 1,657 1,697 1,975 
Asphalt, refinery. ..-.-----------------------------do____ 31 Al 56 
Solvents. ....-+----------------------------------do___- 130 121 147 
Other, n.e.s___-_-.--------------------------------_do____ 83 116 162 

ee 

e Estimate. P Preliminary. r Revised. NA Not available. 
1 In addition to commodities listed, Chile also produces unreported amounts of borates, lime, selenium, 

vanadiferous slag, and manufactured gas. 
2 Figures shown represent the nonduplicative copper content of ores, concentrates, precipitates, metal, or 

other copper-bearing products, measured at the least stage of processing represented in available statistics. 
3 Data include blister produced for export as well as unspecified quantities produced and retained in Chile 

for refining at the Las Ventanas electrolytic refinery. 
4 Data exclude electrolytic copper produced at the Las Ventanas refinery in order to avoid double counting 

of some copper included in data shown for blister. Metal content of electrolytic copper output at Las Ventanas 
was 67,053 tons in 1967; 80,959 tons in 1968; and 87,074 tons in 1969. 

5 Converted from cubic meters at rate of 1 cubic meter equals 35.3145 cubic feet. 
6 Data converted from cubic meters at rate of 1 cubic meter equals 6.28981 42-gallon barrels. 
’ Data apparently represent net plant output for consumption and are presumed to exclude reinjected quan- 

tities as follows, in thousand 42-gallon barrels: 1967—36; 1968—19; 1969—20. 
8 Data represent gross output of finished products, including quantities consumed by Empresa Nacional del 

Petréleo for refinery fuel and other purposes. . 

Sources: Servicio de Minas del Estado, Direccién de Estadistica y Censos, Instituto Latinoamericano del 
Fierro y el Acero, and Empresa Nacional del Petréleo. 

TRADE 
Customs data indicated the value of exports. a 

Chile’s trade in mineral commodities dur- A tabulation comparing trade in min- 
ing 1968 declined slightly compared with eral commodities and total trade follows: 
that in 1967, whereas trade in all com- 

modities increased slightly. The net trade __ Value 
balance for mineral commodities remained __ (million dollars) — 

virtually unchanged, as the relatively small 1967 1968 
net decreases in dollar values of both ex- Exports: 

ports and imports of such commodities Mineral commodities: 
were almost the same. These decreases Metals_-_----------- 830.0 816.1 : . ° on Nonmetals_______.__- 25.3 25.0 
were primarily due to lesser quantities of Mineral fuels_-___---- 1.0 9 
steel exported and of crude petroleum im- Total.............. 856.3 842.0 

ported. All commodities____...__-_ 9138.0 940.8 

Mineral commodities continued to domi- Imports: 

nate the country’s export trade, accounting Mineral commodities: 935 22.9 
etals____.__.-..__- . . for almost 90 percent of the total value. Nonmetals____--.---. 25.2 256 

The customs values for all forms of un- Mineral fuels_-_--.-_- 61.3 47.3 

manufactured copper and _ copper-bearing Total......-........ 110.0 95.8 

raw materials exported totaled $716.4 mil- All commodities__--.----. 726.6 | 742.7 
. : eaqe . Net trade balance: 

lion, compared with $718.2 million in 1967, Mineral commodities____._ +746.8 +746.2 
and represented 76 percent of total All commodities_..-.----. +186.4 +198.1
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Table 2.—Chile: Exports of mineral commodities | 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

METALS 
Aluminum, metal, including alloys, all forms_ 2 5 Mainly to West Germany. 

opper: 
Ore and concentrate.__...-.-------.-. 17,904 11,251 Japan 5,577; West Germany 3,758. 
Slag, ash, and residues. _._----------- 616 854 Mainly to Sweden. 
Sulfate......._-------_-.-.--------- 388 518 Mainly to Brazil. 
Metal, including alloys: 

Unwrought: 
Unrefined: 

Precipitates, including ce- 
ment____._....._....._. 25,448 21,630 Japan 12,265; Spain 6,627. 

Blister____._...--.-.-_-_ 246,984 224,931 United States 133,120; United Kingdom 
37,139; Japan 17,465. 

Refined___...-----.-.._-... 371,506 382,288 United Kingdom 75,313; Netherlands 
73,288; Italy 48,074. 

Master alloys. ....--...-._-- QO wLwnnee 
Semimanufactures__............. 9,652 10,747 Venezuela 3,582; Peru 1,907; Colombia 

Gold, ore and concentrate__.....---...... 20,7386 29,683 West Germany 16,442; Japan 9,108; Poland 

Iron and steel: 
Ore and concentrate_._._thousand tons... 9,894 10,497 Japan 8,722; United States 1,388. =. 
Slag_..--.-.----_------------.----- 1,869 4,509 All to United States. 
Metal: 

Pig iron, cast iron, and similar ma- 
terials..........-------------. 5,058  ._.__. 

Ferroalloys: 
Ferromanganese___.-..-----. 1,458 505 All to United States. 
Ferromolybdenum.--..------ 475 493 West Germany 159; Republic of South 

Africa 137; Spain 66. 
Other___._.---.----.------- 302 484 All to Colombia. 

Steel, primary forms._...-..--... 33,114 18,305 Japan 9,688; Panama 5,995; Uruguay 2,622. 
Semimanufactures__.._.-._-.---. 56,056 18,574 Argentina 8,018; Uruguay 3,413. 

Manganese, ore and concentrate.__-...._.-_ 6,397 2,540 All to West Germany. 
Merecury__.._.........._.76-pound flasks_. _______ 44 Mainly to Argentina. 
Molybdenum: . 

-  Coneentrate....--.----------.-----. 17,316 5,822 West Germany 1,512; Netherlands 1,248; 
Sweden 1,152. 

Oxide, all grades.__...-----.-------. 1,455 1,162 Japan 514; West Germany 317; Austria 159. 
Nickel, metal, scrap..__--.---------.---- 31 ____ Le 
Silver: 

Ore and concentrate__........_-.-.._._ 38,419 43,666 Mainly to West Germany. 
Metal________._-...---_troy ounces_. 70,217 -____--_. 

Zine: 
Ore and concentrate__._..--.------.. 2,079 -___---- 
Serap, ash, residues._.____...__-.--_-- 249 637 All to Belgium-Luxembourg. 

Other, metal-bearing slag, n.e.s_.....-.-.---_ ------- 1,883 All to United States. 
NONMETALS 

Boron materials, crude natural borates--___ 60 410 All to Uruguay. 
Cement. __-.-.----- eee eee eee 500 5,082 Mainly to Brazil. 
Fertilizer materials, crude, natural nitrates: 

Sodium_______---------._-----.----. 518,999 458,242 United States 165,664; Netherlands 78,657; 
Spain 66,495. 

Potassium enriched____._._.-.--.-.---.- 98,937 58,350 United States 38,700; Brazil 7,761. 
Todine_________-_-_-_-____------------_ 2,344 2,028 United States 989; Netherlands 652. 
Precious and semiprecious stone, lapis lazuli 

kilograms_.- 3,681 5,110 West Germany 3,687; Italy 675; United 
States 405. 

Salt_....-- 2 eee -_-__. 258,895 681,304 Japan 455,134; United States 226,170. 
Other nonmetals, n.e.s___...._...----value_. $1,603 $1,525 Mainly to France. 
MINERAL FUELS AND RELATED MATERIALS 

Coal___.-______---------_- +e ee 800 1;111 Mainly to Bolivia. 
Natural gas liquids._.-.__.-._-------.----- 37,928 28,993 All to Argentina. 
Other mineral fuels and related materials, 

N.@.8___..----------------------Vvalue.- $352 $6,312 United Kingdom $4,680; Argentina $1,632. 

- Source: Camara de Comercio de Santiago de Chile. Comercio Exterior, Chile, 1967 and 1968.
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Table 3.—Chile: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

‘Commodity 1967 1968 

METALS 

Aluminum: 
Bauxite and concentrate________---.--------------------------------- ° 11 852 
Oxide (alumina) and hydroxide__..------------.---------------------- 257 111 
Metal, including alloys: 

Scrap__.-.-..-------------------------------------------- ee «86 15 
Unwrought.___------------------------------------------------ 4,074 3,178 
Semimanufactures.__-_--.-_------------------------------------- 1,026 1,189 

Antimony, metal__._..------------------------------------------------- 28 80 
Arsenic: , 

Trioxide, pentoxide, and acids______.-.---------.--------------------- 120 46 
Metal____.._....-------------------- ee ee -  eeeeee 5 15 

Cadmium, metal_.._-.---.---------------------------+----------------- 5 3 
Chromium: 7 

Chromite__._.-.-.-.------------------+----------- - +--+ eee 16 168 
Oxides and hydroxides._.-__...------------------------------------- 48 78 

, Copper: . 
Ore and concentrate... ._...----------------------------------------- 55 woo ene eee . 
Metal, including alloys, all forms__-___-_----------------------------- 117 151 

Gold, metal, unworked or partly worked._.._._....-.-.-------- troy ounces_- 101 64 
Iron and steel: - 

Pig iron, including spiegeleisen_.._-....-..--------------------------- 895 2,760 
Sponge iron, powder, and shot___.-.-_-_----------------------------- 124 132 
Ferroalloys: . 

Ferromanganese.....-.----------------------------------------- 1,486 2 
Other__._.....-.--------_------- eee eee 335 299 

Ingots and other primary forms. _-_...-------------------------------- 203 8 
Semimanufactures: 

Bars and rods...-_-.-_-.--------------------------------------- 2,376 2,674 
Angles, shapes, sections. --.__-.--------------------------------- 4,209 7,076 
Universals, plates, sheets. _......-..-.--------------------------- 3,590 4,360 
Hoop and strip_..._._.-.--..---.------------------------------- 509 636 
Rails and accessories__.......-.--------------------------------- 8,487 13,889 

Wire.......-_-.---.----- eee eee 178 750 
Tubes, pipes, fittings,-._-_._.---_-_------------------------------” 9,876 9,524 
Castings and forgings, rough. _..-.-.----------------------------- 1,436 587 

Lead: ; 
. Oxides. .......--------------- ee ee ee eee 15 21 

Metal, including alloys: 
Scrap. .....-.------------------------------------------------- AT 47 
Unwrought.__..-.------------------- eee ee eee 855 1,941 
Semimanufactures._.-_-.--------------------------------------- 670 1,050 

Merecury__.___________-.---------------.---------------16-pound flasks_ 5 23 
Nickel: 

Matte, speiss, and similar materials.._.__....._-.-.-.---.------------- 16 5 
Metal, including alloys, all forms_____.---.-.-.---.---.--------------- 93 204° 

Platinum-group metals, including alloys, all forms_.._...-.-.-.-troy ounces_- 294 we ee een ee 
Selenium, elemental. ._....----.------------------------------kilograms_- 963 3,375 

in: 
Oxides... ee en eee 10 4 
Metal, including alloys, all forms_._........-.-.------------_long tons_~- 950 689 

Titanium: 
Ore and concentrate (rutile)_...---.-...---.------- eee 74 50 
Oxides... ee ee ee ee ee ee ee ee ee eee 2,087 2,542 

Zinc, metal, including alloys: 
Scrap and blue powder..___-_...---.----.------------------ ee ene eee (4) 39 
Unwrought.....-__-------------- ee eee ee eee eee 6,573 2,924 
Semimanufactures.___.-.-.-.------------------ +--+ eee ee 70 76 

Zirconium, ore and concentrate___._....-.-_-_-----_----__------ ee 234 162 
Other: 

Ore and concentrate, n.e.S__...-.-.---_-_--__-_--.--_-_----------value_. $68 , 783 $4,683 
Ash and residue containing nonferrous metal_____._..._._.-.-.---do__.- $9 , 236 $3 , 439 
Oxides, hydroxides, and peroxides of metals, n.e.s____.____-.-----do__.- $63 ,216 $100 ,261 
Metals, including alloys, all forms, n.e.s_.._..........._.---------do.... $215,039 $45,719 

NONMETALS 
Abrasive stone, powder, and grain, n.e.s__-_._.._._.-.-_-------_------------ 429 441 
Asbestos____.-. 2-22 ee eee ee eee ee eee 8,995 8,657 
Barite and witherite._._____-_.- 2 ee eee eee eee eee 1,412 27 
Cement_____.._-.---- eee eee ee eee eee 12,775 16,334 
Chalk......_.-..----------- ee ee ee eee eee eee 229 2 
Clays and clay products (including all refractory brick): 

Crude clays, n.e.s.: 
Bentonite. ...-.----_.----- eee eee 3,158 8,943 
Fuller’s earth._.._...---------- eee eee 18 105 
Kaolin. _.-.._------ eee eee 168 203 
Other.__...-.---------- eee eee eee eee 363 277 

Products: 
Refractory (including nonclay brick and cement)__....__-_-.-.----- 19,531 10 , 822 
Nonrefractory__...-_-_..--.---- eee eee eee 224 152 

Diamond, industrial. .._.......-..-_----...-.-.-----.-----~------carats_- 675 30,050 
Diatomite and other infusorial earths. __...___-..__.-_-_-----_-_- eee 258 362 
Feldspar__.._--...-.------------------___--------_----- eee 32 12 

See footnotes at end of table.
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Table 3.—Chile: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

NONMETALS—Continued 
Fertilizer materials, crude and manufactured: 

Nitrogenous___....------------------------------------------------ 15,832 45,506 
Phosphatic. __---------------------------------------+-------------- 170 ,472 186,877 
Potassie_......--_.-------------------------------- +--+ eee 36,440 29 ,014 
Other, including mixed. _-__------------_---------------------------- () 2,001 

Fluorspar__..--------------------------------------------- +--+ eee 2,218 495 
Graphite, natural_____.4.------------------------------------+----------- 318 68 
Magnesite__-_....-.---------------------------------------------------- 2,727 6,998 
Mica, all forms___--.--_------------------------------------------------ 24 198 
Pigments, mineral, including processed iron oxides__-_---------------------- 140 123 
Pyrite_....-------------_----------------- ee eee eee eee ene ee 122 
Sodium and potassium compounds, n.e.s.: 

Caustic soda____.___-_---.----_-- ee eee eee 11,896 15,059 
Caustic potash, sodic and potassic peroxides_.__...-_-_-.._---_-.------ 124 126 

Stone, sand, and gravel: . 
Dimension stone_._._-_---.------------------------------------ ee 41 46 
Dolomite.__.._.-..--.----.---------------- +--+ eee 85,350 86,629 
Other____.-.----.------- +--+ eee eee eee 41 109 

Sulfur: 
Elemental, all forms. _.._....--.------------------------------------ 32,612 38 , 586 
Sulfurie acid_._._..-._.---.---_--.--------------------------------- 19 18 

Tale, steatite, soapstone, pyrophyllite.__....----__---_---------.-----_---- 213 135 
Other nonmetals: 

Oxides and hydroxides of magnesium, strontium, and barium. ___-.-_---- 97 104 
Building materials of asphalt, asbestos, and fiber cement, and unfired non- 

metals, n.e.S_...--.----..-------.---------------------+---_value_- $17 ,317 $27 ,291 
Mineral insulating materials, crude or processed___._--..---.------do_-_.. $153,930 $38 , 526 
Other, n.e.s__..--..------------------------------------------do-_.. $58 , 263 $103 ,044 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural__..-___---------.-------------------------- 296 201 - 
Carbon black and gas carbon___.-_..---.---_---------------------------- 2,030 3,391 
Coal, all grades, including briquets.._.._...--_--.----_-------------------- 288,577 208 ,643 
Coke and semicoke. ..__._._-_.--------.-------------------------------- 136 wane a---e 
Hydrogen, helium, and rare gases_._..-.-.-.-------------.---------------- 60 89 
Natural gas liquids_____.___..__--._-.-_-.-_--_-_-- eee eee 36,075 14,539 
Peat, including peat briquets and litter__.___....__-.._---.---------------- 6 17 
Petroleum: 
Crude_....------- + eee ee eee) 2, 141,544 = 1,925,235 
Refinery products: 

Gasoline. __.....-...--_---_---_---------.----.42-gallon barrels -- 189,118 82,341 
Kerosine and jet fuel._.__._..._--._---_--__-.---..-----.-do_-__ 418,293 850 , 064 
Distillate fuel oil._...._-.-_-_- ee eee 124,786 53, 707 
Residual fuel oi]_.......-.--.-._---.--_------- eee eee 320 , 635 1,367 ,654 
Lubrieants__...-.-.--- eee eee eee 39,120 © 42 , 420 
Mineral jelly and wax__._______.------.__----------- eee 11 , 802 7,269 
Other_._._--__ eee eee _ 2,706 50,1384 

Mineral tar and crude chemicals from coal; petroleum, and natural gas._______ 182 633 

1 Less than ¥% unit. 

Source: Camara de Comercio de Santiago de Chile. Comercio Exterior, Chile, 1967 and 1968. 

COMMODITY REVIEW 

METALS try, preparations for bringing two major 
c 5 new mines into production were well ad- 

ad aoe affected meee producers were vanced, and several new mining and proc- 
hoxtae y a a ys water ane othe essing projects were started. Although a | 
s ortages as t “ anus t extended vie the number of projects may require several 
el months of t 5 a and etn Meee years to complete, some ‘of the larger ex- 

osses were incurre y Bee or t “ arg€ pansion and development projects should 
producers as their operations were tempo- be completed during the latter part of 
rarily curtailed by technical problems. De- . “yo? 

. . . 1970 and early in 1971, and Chile’s copper 
spite these difficulties, most producers oper- tout b qd . 
ated at or slightly above 1967 levels. A CU'PUE Can De expected to register a 
major part of the overall increased output marked increase in 1971. 
registered by the industry for 1968 and Although operations at the El Teniente 
1969, resulted from expansion in the me- mine of Sociedad Minera El Teniente, S.A., 

dium and small copper mining and proc- were below normal during the first quarter 

essing operations. Expansion programs of 1969 because of continued effects of 

were underway in all sectors of the indus- the drought, productivity during the re-
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mainder of the year was above normal. In the company set a monthly output record 
1969 the company mined and milled a rec- of 30,815 metric tons of copper in August, 
ord total of 12.4 million metric tons of | compared with a nearly average output of 

| ore with an average copper content of 1.85 23,690 tons in July. 
percent. Preliminary official statistics indi- The $114 million investment program to 
cate the company produced 117,790 metric expand mine, mill, smelter, and refining 
tons of copper in blister form as well as _ facilities and to increase water and power 
68,427 tons in fire-refined form for a rec- supplies was well advanced, with $105.7 
ord total output of 186,217 tons, exceed- million having been expended at yearend. 
ing the previous high total set in 1967 by An additional $7 million investment for 
4,671 tons.3 Incomplete data indicated ap- the purchase of equipment was authorized 

| _ proximately one-third the blister not fur- during the year. Among the projects com- 
ther refined by the company was electrolyt- pleted in 1969 was the installation of a 
ically refined on a toll basis by the Govern- 70-ton-per-hour shaft furnace to augment 

| ment-owned Las Ventanas refinery. the capacity of the casting plant. Installa- 
At yearend the company had spent nearly tion of a Doré furnace was planned to 

80 percent of the $230 million investment permit on-site recovery of precious metal 

authorized for projects to increase annual values from anode slimes, which are re- 
production capacity by 100,000 tons to ported to contain selenium and tellurium 
280,000 tons. These projects include im- also. A major project underway was con- 
proving and expanding the mining and struction of a 4,940-foot conveyor belt sys- 
processing facilities, relocation of employ- tem which will transport ore from a prima- 

| ees and other residents of the old, high-al- ry crusher located on the pit floor through - 
titude mine and mill ‘communities of Sew- a 3,300-foot inclined tunnel to a large stor- 
ell and Caletones to the more habitable age bin near the mill. This system will re- 

city of Rancagua in the central valley, and place all railway and most of the truck . 
replacement of the old access railroad from haulage of ore from mine to mill and will : 
Rancagua with a modern highway. The deliver approximately 26 million tons of 

| highway, part of new housing projects, and ore annually to the sulfide ore concentra- 
several mine and mill projects were com- tor. 

_ pleted during the year. Completion of the Expansion of the Chuquicamata process- | 
expanded mine and mill facilities was ing facilities was scaled to accommodate 
scheduled for the latter part of 1970. the toll-treatment of oxide ore from the 

| During 1969, the Government’s CODEL- nearby Exética deposit, which Cia. Minera 
CO paid Braden Copper Co. $34.1 mil- Exédtica, S.A., expected to be in production 
lion which represented the remaining by mid-1970. By yearend, stripping of over- 
principal amount due on the original $80 burden from this deposit was virtually 
million in notes Braden received from the completed, and more than 1 million tons 
sale of a 5l-percent equity interest in the of ore had been stockpiled. Upon comple- 
El Teniente complex when it was Chilean- tion of the crushing and blending plant 
ized in 1967. As originally stipulated, the and the conveyor belt transport system, the 

$80 million paid by CODELCO has all  Exética ore will be sent to the Chuquica- 
been lent to the mixed company on 5.75 mata oxide ore plant for leaching and the 
percent notes, the principal sum of which eventual recovery of electrolytic copper at 
is to be paid to Braden in 30 semi-annual an expected rate of about 112,500 tons per 
installments starting December 31, 1971. year. The: Exdética deposit is estimated to 

Chilex increased copper production contain 153 million tons of ore containing 
slightly at Chuquicamata to 280,912 metric 1.35 percent recoverable copper, assuming ; 
tons. Of the total amount, 207,200 tons 80 percent of the total copper can be re- 
was in electrolytic form and 73,712 tons covered. 
was in blister form and not further proc- Andes Copper Mining Co. was forced to 
essed. A huge landslide on the west wall of shutdown much of its mine and mill op- 
the open pit in February disrupted the erations for 3 weeks to repair accidental 
rail haulage system and caused an esti- 3 Quantities of copper given here and elsewhere 
mated production loss of 14,000 tons of in this review represent fine copper content of 

the product indicated. ; 
copper before the transport system could 4In this review, data representing production 
be modified to provide an adequate sup- capacities or estimated future production are 

ply of ore to the mills. On the other hand, Fiber as reported and usually represent short tons
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damage to the conveyor belt system be- vestment of $157 million had been ex- 
tween the primary crusher and coarse ore pended. The mine, mill, and concentrating 

bins at El Salvador. During the shutdown, facilities were scheduled to begin operating 
the furnaces of the smelter at Potrerillos, early in 1971. The Rio Blanco deposit, 
which normally smelt El Salvador concen- which has been only partly delimited, is 
trate, were kept hot by smelting 4,000 tons estimated to contain at least 120 million 

of concentrate shipped from Chuquica- tons of ore averaging 1.58 percent copper. 
mata. This accident was largely responsible Initial annual production will be at a rate 
for a decrease of about 9,100 tons in cop- of 67,500 short tons of copper contained in 
per output compared with 1968 produc- concentrates, part of which will be smelted 
tion. In 1969, Andes produced 58,741 metric at Las Ventanas and the remainder ex- 
tons of copper in electrolytic form as well ported to Japan. 

as oe eth mM unvehined wend form. After several years of negotiation and 
Ost of the small and medium copper exploration, the way was cleared for Cia. 

mining and processing” ventures managed ‘Anénima Cuprifera "te Sagasca to begin a 
during 4969. being limited. twai aly by fin. $52.5 million project to exploit the Sagasca 

, ; ° eposit east of Iquique. Equity in this 
stalled plant capacity. wowever, wer 28° mixed company is divided as follows: Con- 

Sh to SSIOT mie wont compares eal Copper and Stel Indus, Ie ‘ ue ! olds percent; CODELCO percent; 
wit oer mores in een and ote tons international Finance Corp. 15 percent; 

: , : an percent is split among numerous 
ea) ; wee Pt mal a lange part or Chilean investors. The company hopes to | 

the small and’ medium mines, increased ree of aber 54000 mere tone by the Ian > rate of about 24, metric tons the lat- 
_ production of copper in blister form at its fey part of 1970 or early in 1971. y 

Paipote smelter to 24,687 metric tons and os . as . 
The mining properties of Santiago Min- 

at its Las Ventanas smelter to 42,149 tons, . . 4s 
; ing Co., a wholly owned subsidiary of ‘The 

compared with outputs of 22,171 tons and, 
. naconda Company, were sold to a group 

38,219 tons, respectively, in 1968. The re- . . . 
. . of private Chilean investors; however, Ana- 
finery unit at Las Ventanas produced . . . 

. . . conda retained a 50-percent interest in the 
87,074 metric tons of copper in electrolytic ae . 

, ; subsidiary’s real estate holdings near San- 
form compared with 80,959 tons in 1968. . . . 

tiago. Santiago Mining Co. had been pro- 
Production at all three of these plants was ; . 
. . . wes ducing roughly 5,000 tons of copper in 
in excess of their nominal capacities of . 

1: . concentrates annually from the La Afri- 
20,000 tons of blister at Paipote and 40,000 . . . 

. cana mine. Since the reserve of ore at La 
tons of blister and 84,000 tons of electro- Afri 

. ricana has been nearly depleted, the 
lytic copper at Las Ventanas. Therefore, . . 

. nearby Lo Aguirre property will be devel- 
ENAMI began to implement plans for ex- . . 

; . ; . oped and put into production by the new 
pansion of its total smelting capacity to 

. . owners.5 
100,000 tons of blister copper and its refin- 
i i lytic —T— copper peryear, gag Beg AtageRGH, Company, Prlininary Income . tatement, . Feb. 9, ’ pp. 
Numerous new medium- and small-scale _, Canadian Mining Journal. The Giant Opera- 

projects were in various stages of imple- nearer huquicamata. V. 91, No. 7, July 1970, 

mentation or planning during the year. Cerro igorP: 1969 Annual Report. Feb. 27, 1970, 
. . pp. —12. 

These included some all-private ventures, Chilean’ Development Corp. (New York). Chile, 

but most involved a measure of Govern- [Economic Notes. No. 51, Nov. 10, 1969, p. 1; No. 
. . . . . 59, May 8, 1970, p. 3. 

ment participation with private Chilean Kennecott Copper Corp. Quarterly Report, 
and foreign interests and _ several foreign Third Quarter and First Nine Months, 1969. Oct. 

government agencies. The largest and most 20, 1969, a)PP. Report, 1969. Feb. 20, 1970, 
advanced was the Rio Blanco project of pp. 11, 15, and 31. 
Cia. Minera Andina, S.A., in which Cerro 4,Mvring, Faginesting. Copper jin the Andes. V. 
Corp. holds a 70-percent equity interest -____ ‘Sapasca Mine Given Go Ahead. V. 22, 
and CODELCO holds the remaining 30 No. 5, May 1970, pp. 27-28. 

t. At vearend th ork was esti- Skillings’ Mining Review. Anaconda Resumes 
percent. y e w Operation of El Salvador Copper Mine. V. 59, 
mated to be 75 percent completed, and No. 42, Oct. 18, 1969, p. 26. 969 
nearly $100 million of the authorized in- p. eee Mining. V. 5, No. 12, November 1969,
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Iron Ore.—Japan’s six largest integrated vestment of $40 million and that the first 
steel companies jointly entered into an export shipments could be made in 1972.7 
agreement with Canadian Foreign Ore De- Bethlehem-Chile Iron Mines Co. was en- 

_ velopment Corp. to purchase 3 million gaged in expanding mine, concentrator, 
tons of Chilean iron ore pellets and 1 mil- and rail transport facilities at its El Ro- 
lion tons of sinter fines annually during meral mine to raise annual production ca- 
the period 1973-93, with the option to buy _ pacity of marketable ore from 3 million to 
an additional 1.5 million tons of either 4.5 million tons. Work also was underway 
pellets or fines per year. The agreement to deepen the port of Guayacan so that 
specified a minimum iron content of 64  80,000-ton ore carriers can be accommo- 
percent for pellets and 59 percent for sin- dated. The company was authorized to in- 
ter fines. The ore is to be supplied by the crease its capital investment in this expan- 
Cia. Minera Santa Bdrbara-Cia. Minera sion program from $20 million to $25 

Santa Fe combine, which will mine and million, and completion was rescheduled 
beneficiate the low-grade (38 to 45 percent for 1972 instead of 1971.8 
iron) ore from the large Cerro Negro Iron ore shipments during 1969 by Beth- 
Norte deposit west of Caldera. Selection of lehem-Chile Iron Mines Co. through the 
locations for the beneficiation and pelletiz- ports of Guayacan (El Romeral ore) and 
ing facilities awaited further studies; how- Cruz Grande (El Tofo ore) were reported 
ever, the ore will be shipped from Caldera as follows in metric tons: 
where port facilities will be improved to | 
accommodate 160,000-ton to 250,000-ton ore Romeral Division: 

| carriers that will be specially built to serv- Furnace ore *0 Janna States------- 1.240" B02 
ice this new operation. When  imple- Furnace ore to CAP steel mill...... 947,266 

mented, this project probably will become Total............- ee 2,728,815 
the largest iron ore operation in Chile. — | — 
Previously, Santa Barbara and Santa Fe Toto Division: to United States....... 204,987 

mined ore from various scattered deposits Fines to United States.._.......---- 89, 768 
and also purchased ore from small produ- Local sales of fines_ --------------- ___ 386i 

cers to supplement their export shipments, Total......-------------------- 295,116 

which averaged ap proximately 5 million Source: Skillings’ Mining Review. V. 59, No. 
tons per year during 1967-69. It was not 11, Mar. 14, 1970, p. 12. (Original data in short 
indicated whether. the Santa Barbara-Santa tons converted at rate of 1 short ton equals 
Fe interests will concentrate their efforts 9997185 metric tons.) 
on the Cerro Negro Norte project in the During 1969, Cia. de Acero del Pacifica, 
future or if they plan to continue working S. A. (CAP), produced 3,225,944 metric 
other deposits as well.é tons of ore at the Algarrobo mine com- 
Two Japanese firms, Mitsubishi Mining pared with 2,605,057 tons in 1968. Of the 

Co., Ltd., and Ataka & Co., Ltd., con- 1969 total, 2,867,775 tons was blast furnace 

ducted preliminary studies on the feasibil- ore and 358,169 tons was sinter fines. The 
ity of large-scale exploitation of the Santa | company shipped 2,497,570 metric tons of 
Clara deposit east southeast of Chafiaral. blast furnace ore and 462,672 tons of fines 
The deposit was estimated to have reserves from its port at Guacolda. Over 91 percent 
of about 50 million tons of iron ore. Sub- of the blast furnace ore and part of the 

ject to Government approval of the proj- fines exported were shipped to Japanese 
ect, the two firms proposed production of customers, with the remainder sold to 
approximately 2.4 million tons of sinter firms in the United States and Canada. 
fines annually for export to Japan. The A new ore beneficiation plant was under 

Yawata and Fuji steel companies report- construction at the Algarrobo mine and 
edly have agreed to buy the ore on a 10- was scheduled to begin operating about 
year contract basis. In addition to mine 

development, the firms envisage the con- 6 American Metal Market. V. 76, No. 224, Nov. 

struction of a port at Flamenco Bay to ac: Orne japan Times. $1.2 Billion Chile Pellet 
commodate 150,000-ton ore carriers, a con- Deal Closed. Nov. 26, 1969, p. 10. . 
centrating plant at the port to process the 5, Bank of jrondon & eg pe Review. V. 

ore for export, and a 25-mile conveyor belt Metal Bulletin (London). No. 5447, Nov. 7, 
to link the mine and concentrator. It was 1969, p. 37. 

. : : 8 U.S. Embassy, Santiago, Chile. State Depart-. 
estimated the venture would require an in- ment airgram A-310, Sept. 22, 1969, 21 pp.
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mid-1970. This plant is expected to recover Implementation of plans to expand the 
approximately 700,000 tons of sinter fines  mill’s steelmaking capacity to 1 million 
annually from rejects of the crusher plant tons per year was slowed by delays in com- 
and similar rejects from the large stockpile pleting the necessary financing arrange- 
that has accumulated since mining opera- ments. However, orders were placed for 
tions began. Expansion of port facilities at (1) U.S. equipment to increase the rolling 
Guacolda to permit servicing vessels with capacity of the mill and (2) for European 
Capacities up to 80,000 tons was completed equipment for a new steel shop with two 
in June. CAP plans to deepen the port in 100-ton oxygen converters, for a 290-ton- 
the future to allow loading of carriers that per-day oxygen plant, and for a _ lime 
can hold 150,000 tons or more. plant. The company completed installation 
CAP continued exploration of the Alca- and began operating its new $9.5 million 

| parra and Afiafiuca deposits near the Al-_ electrolytic tinning line. Capacity of this 
garrobo mine. The company also contin- facility is 65,000 tons per year, which is 
ued to study the feasibility of future considered adequate to supply the domestic 
exploitation of low-grade iron ore deposits demand for tinplate in the immediate 
in the Cordillera de Nahuelbuta in Arauco — future.10 
Province. CAP tentatively agreed to under- Cia. de Productos de Acero “COMPAC”, 

take the development and eventual exploi- § A. inaugurated a new $5 million plant 

tation of the Boquerén Chafiar deposits lo- ear Concepcién which will utilize CAP 
cated about 60 kilometers north of  gteel to make pipe and tubes ranging in 

Vallenar, where preliminary exploration djameter from 14 to 4 inches. The output 
sponsored by the Corporacién de Fomento of this plant and that of the company’s 

de la Produccién (CORFO) has indicated smaller plant at Maipt should satisfy most 
large reserves of ore ranging in grade from of the domestic market for pipe and tubes 
35 to 60 percent iron.® ; of these sizes. Expansion projects also were 

Iron and Steel.—Shortage of electric jn progress or planned at other small steel 
power continued to hamper operations of companies. Establecimientos Metalurgicos | 
the Huachipato steel mill of CAP, during Jndac, S.A., Industrias de Acero, expected 
the early part of 1969. The shortage be- to begin construction in 1970 of a new 
came especially acute after the seasonal plant at Rengo to produce 33,000 tons of 

surplus of power generated for the sugar high carbon and alloy steels and 23,000 
industry -became unavailable, but by mid- tons of rolled products per year. Industrias : 
April, the problem was solved by the in- Metalurgicas AZA, S.A., which has a roll- 
stallation of auxilliary diesel electric ing mill capacity of 18,000 tons per year, 

equipment imported from the United plans to expand its capacity to produce 
States. Despite restricted power, and in re- carbon and special steels to 20,000 tons 
sponse to increased domestic demand for annually.11 
steel products, the mill established new rec- Vanadium.—CAP exported trial amounts 

ords for output of ingot steel and finished . 
of vanadiferous open-hearth slag to the 

rolled products. United States during 1968, and in Febru- Preliminary data reported by the Banco B 100, 
Central de Chile indicated CAP produced ty 1969 began making commercial ship- 
483,715 metric tons of pig iron in 1969 ments to its customer at the rate of about | 

compared with 425,050 tons in 1968 and 30,000 tons per year. The slag contains 5 
497,677 tons in 1967. The bank also re- to 6 percent V2Os, representing the residual 

ported ingot steel output by CAP was concentration of about 0.4 percent vana- 
601,700 tons in 1969 compared with dium contained in the iron ore the CAP | 
525,600 tons in 1968 and 596,200 tons in steel mill receives from the El Romeral | 
1967. Shipments of finished products to do- mine of Bethlehem-Chile Iron Mines Co. 
mestic and export markets for 1967-69 | 
were as follows, in thousand metric tons: —_——a—e 

® Cia. de Aero, del Pacifico, SA ual Re- ! 

1967 19681969 P°skilingy Mining Review. V.'59, No. 14, Apr. : 

pemee TT07 360 384.2 482.0 "10 First work cited in footnote 9. _ 
Tarts sss sss sees " ‘ 11 Revista Latinoamericana de Siderurgia. No. | 
Total........... 486.9 405.3 486.9 112, August 1969, p. 19; No. 115, November 1969, 

| 
|
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NONMETALS 42.5-percent share in the company, with 
; ' | the remaining 15 percent being owned by 

_ Nitrates.—CORFO contracted the serv- 4 group of Chilean stockholders. It was in- 
ices of a U.S. firm to conduct an inde- dicated that COMISA plans to increase its 
pendent three-part feasibility study on po- output to 2 million tons annually as soon 
tential ways of diversifying or otherwise as possible and may eventually expand its 
improving the efficiency of the operations capacity to 4 million tons per year.13 
of Sociedad Quimica y Minera de Chile, 

that was formed to consolidate the man- | ; 
agement of Chile’s ailing nitrate and by- Coal.—During the latter part of 1968, 
product iodine industry. This study repre. ‘he Government was deeply concerned 
sented yet another of a_ series of about coal supply shortages in 1969 if the 

continuing efforts to insure the survival of @tought should continue. It urged coal 
a traditional Chilean industry that pro- Producers to step up their production and 
vides the livelihood for, more than 9,000 2/80 decided to permit a substantial in- 
workers and their families. : crease in the coal import quota to help’ 

Although the major portion of Chilean ©°V¢T anticipated shortages during the 

natural nitrate output is exported, substan- ¢@tly months of the year. The domestic 
tial quantities are marketed in the country coal industry responded by increasing gross 
for agricultural, industrial, and other uses. output 5.8 percent over that of 1968 and 
One nonagricultural use of sodium nitrate ‘Slightly exceeded its production goal of 1.7 
in the country is its utilization in slurry- million tons. However, when drought con- 
type nitrate/fuel oil explosives. During ditions eased in many parts of the country 

| 1969, SOQUIMICH became directly in- ¢@%ly in the year, the extraordinary de- 
volved in this relatively small but growing ™and for coal by thermal powerplants 
market when it agreed to participate with 4'opped markedly as hydroelectric plants 
Ireco Chemicals of Salt Lake City in a new Were able to resume more normal opera- 
venture to produce explosives and related ions. As a result of decreased demand in 
chemicals at Antofagasta and Calama. 4" important sector of the market, the 
Ireco was authorized to invest $350,000 in Major coal producer accumulated a stock- 
the project, and SOQUIMICH was com- Pile of more than 300,000 tons by the 
mitted to contribute the equivalent of ‘third quarter of the year as compared with 
$125,000 for its share in the partnership.12 Stocks of about 90,000 tons at yearend 

Salt—Cia. Minera Santa Adriana, $.A, 1968. The producer’s plight was further 
(COMISA), which operates a multiple- aggravated by delay in the completion of 

| bench, open-pit rock salt mine about 40 the new 125,000-kilowatt Bocamina ther- 

kilometers south of Iquique, reported pro- ™al-electric plant located at Coronel, 
duction of 1,036,491 metric tons of market- Which had been scheduled to be operative 
able grades of salt during 1969. In addi- i" the latter part of 1969. This plant is 
tion, the company stockpiled 103,566 tons expected to consume about 300,000 tons of 

of minus 12-mesh fines that accumulated Oa! annually from nearby mines and 
at the crushing and screening plant at Pa- should provide a welcome boost to the 
tillos Bay. COMISA reported salt ship- coal industry upon completion in 1970. . 

ments during 1969 totaled 946,344 metric Chile normally restricts the bulk of its 
tons, an increase of 27 percent above the coal imports, which are mainly of U.S. ori- 
1968 level. The company exported 513,990 gin, to the quantities required for blend- 
tons to the United States and 364,241 tons img with domestic coal for the manufac- 
to Japan and marketed the remaining ‘Ure of metallurgical coke at the CAP steel 

68,113 tons in Chile. Increased output was §=——W¥W—— 
attributed partly to acquisition of addi- 12 Banco Central de Chile. Boletin Mensual, No. 

tional trucks during the year as well as to “*RankPof London & "South America Review. V. 
improvements made to mine facilities and 3, No. 35, November 1969, p. 704. 

. : . Chilean Development Corp. (New York). Chile, 
crushing plant installations. Economic Notes. No. 54, Jan. 5, 1970, p. 4. 

In December, Diamond Crystal Salt Co. wm Diamond Crystal Salt fo. 1970 Annual Re- 

acquired a 42.5-percent equity interest in p industrial. Minerals (London). No. 29, February 

COMISA. Marcona Corp., which previously 1970, p. 43. 

held a 73.5-percent interest, retained a 98 1970 pe Review. V. 59, No. 9, Feb.
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mill. The emergency quota increase] 9°97 
authorized late in 1968 permitted the Type of well Number of completions 
United States to export 471,286 metric tons Petro- Gas Dry Total 

of coal to Chile in 1969 compared with leum 
278,369 tons in 1968. Most of the addi- 196: 

tional quantity of high-quality U.S. coal Exploration. - -- -- 1 1 15 1% 
. xtension________ 1 1 12 14 
imported apparently was consumed for Development...__ 35 14. 20 ~+«©69 

coking purposes also. For the period Janu- Total 387. «le 47 «doo 
ary through September 1969, CAP report- nn 
edly received approximately 276,000 tons of 1969: ; 

US. coal and énly 96,000 tons of domestic Exploration ------ ‘ 2 1 i 

coal. This proportion of roughly 74 per- Development_.-.. 22 5 17 44 
cent imported and 26 percent domestic Total........... 25 10 40 75 
coal is in sharp contrast to the normal)©§_————————————_____- 

blend of 60 percent domestic and 40 per- A new petroleum field was discovered at 
cent imported coal used by CAP.14 Bandurria on the island of Tierra del 

Petroleum and Natural Gas.—Chile’s en- Fuego about 10 kilometers southeast of 

tire crude petroleum output has been from Tres Lagos near the Argentina border. 
onshore fields in Magallanes Province. An- Three producing wells and one dry well | 
nual output from these fields apparently were completed in this area. Another oil 
has attained a near maximum level, with discovery was made on the island at Estan- 

variations on a yearly basis of only about cia Nueva, where one producing and two 
5 percent or less from the average daily dry wells were completed. Gas was discov- 
production of approximately 35,750 barrels ered by wells drilled at Filaret Norte west 
during the period 1963-69. Exploration in of Bandurria and at Kimiri-Aike on the 
other parts of the country have thus far mainland. In Arauco Province, ENAP com- 
failed to locate other potential onshore pleted its second successful gas well near 
sources, and Chile has turned to serious Lebu, and the discovery well was reported 
consideration of exploring certain offshore to be producing fuel for a local electric 
areas. In 1969, the Government approached powerplant. Two other wildcat holes com. 
the United Nations with a request for pleted near Lebu were abandoned, and an- 
technical and financial assistance in a joint other hole at Quinahue south of Lebu en- 
project involving offshore exploration of countered noncommercial gas shows and 
parts of the Continental Shelf off south- also was abandoned. _ 

central Chile and parts of the Magellan ENAP reported gross withdrawal of nat- 
Straits contiguous with producing onshore ural gas increased 6.9 percent to a record. 
areas in Magallanes. of 263,790 million cubic feet,15 with pro- 

During 1968, Empresa Nacional del Pe- duction almost equally divided between 
tréleo (ENAP) , the State-owned petroleum fields on the mainland of Magallanes and 
agency, continued its drilling and other those on Tierra del Fuego. Posesidén field 

exploratory work in Magallanes and Arau- (m ainland) remained the largest producer, 
. . . . yielding 29.2 percent of the total, followed 

co Provinces and its geological studies of b . . 
. . y Cullen (Tierra del Fuego) with 12.6 

coastal areas between Matzanas in Santiago . . . 
‘ : : percent, and Daniel (mainland) with 8.4 

Province and Chanco in Maule Province, percent. Approximately 93.4 percent of the 
where the presence of ozokerite and other  to¢a] volume of gas withdrawn at Posesién 
hydrocarbons have been noted in forma- wag reinjected, while 93.6 percent was rein- 
tions that extend into adjoining offshore jected at Cullen and 84.4 percent at Dan- 

areas. Two seismic crews working in Ma- jel. Average reinjection for all fields was 
gallanes logged 262 kilometers of reflectiv- 69.7 percent of the gross withdrawal. __ 
ity and 302 kilometers of refractivity pro- 
files. Drilling activity dropped sharply with 

completion of only 75. wells totaling, “rio tau, gt Eade gad, 
158,390 meters compared with 100 wells U.S. Embassy, Santiago, Chile. State Depart- 

and 187,410 meters in 1968. Drilling com- Ment aireram A-314, Sept. 18, 1969, p. 3; Aj310, 
pleted during 1968 and 1969 is shown in endl. No. 1. at bi . ; factor 

the following tabulation: of 35.3145 cubic feet per cubic meter.
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The total volume of gas treated at gas- ~— Production 
processing plants at Posesién, Cullen, and (thousand 42-gallon 
Manantiales (Tierra del Fuego) declined Location and field ___ barrels) 
slightly, accompanied by a 4.6-percent de- 1968 1969 
crease in the recovery of natural gas liq7 aintand: 
uids. Exports of liquefied propane and bu- Daniel o5--------7-77 1,707 1,765 

tane (to Argentina and Uruguay) Cafadén.llvv1. «11498 «11883 
amounted to only 256,700 barrels, the low- Posesi6n._...--.------- 1,216 1,185 
est level since 1962, whereas imports of liq- Others_----------.----- 615 598 
uefied gas into other parts of Chile in- Total__..----_------. 6,505 6,257 
creased substantially to about 301,500 Tierra del Fuego: a 

barrels. Calafate. ----.--------- 1,589 2,048 

The downward trend in utilization of Catalina Sur TA BB 
Chile’s large reserves of natural gas as a Or ete OS- =~ =a 222 =o 27 2 i 1 718 
source of natural gas liquids for domestic nn 

' and export markets is expected to reverse Total--.------------- 7,190 7,098 
late in 1970 with the completion of a Grand total..._.._.-_ 18,695 13,350 

two-plant gas-processing complex at Pose-_©_©£ 3———OO 

| sion and Cabo Negro. Ishikawajima-Har- Approximately 1.6 million barrels of | 
ima Heavy Industries of Japan was se- crude from the Argentine Cerro Redondo 
lected to supervise construction of the and Condor fields was pumped through 
Cabo Negro facility and Fluor Corp. of Chilean pipeline facilities to the ENAP 
Los Angeles will oversee installation of the maritime terminal at San Gregorio. ENAP 

| new plant at Posesién. Cost of the com- collected 231,300 barrels of this crude as a 
plex, excluding new roads, pipelines, and toll for the service. 
certain other ancillary facilities, was esti- ENAP refineries continued to supply the 
mated at $17 million. major part of the liquid fuels consumed 

Crude petroleum production in 1969 de- by Chile. The total volume of crude proc- 
clined 2.5 percent to 13,349,776 barrels essed was 7.5 percent more than in 1968, 
compared with the record output of but imported crude accounted for 53.5 per- 

13,695,400 barrels achieved in 1968. Daily cent of the 1969 total whereas Chilean 
production averaged 36,575 barrels. The ‘rude provided nearly two-thirds of that 
only major fields to register increased out- Processed in 1968. The Conoén refinery 
put were Daniel (3.4 percent) on the near Valparaiso processed 15,989,500 bar- 

mainland and Calafate (32.7 percent) on Tels, of which more than 90 percent was of 
Tierra del Fuego. Output decreased at all foreign origin; the Concepcion refinery 
other fields, especially at Cafiadén (11.7 processed 12,422,700 barrels, most of which 

. . was Chilean crude; and the small topping 
percent) and Daniel Este on the mainland . 

. unit at Manantiales processed 548,300 bar- 
and at Catalina Sur (27.2 percent), Tres is of Chil de. Th ducti 
L Sur. and Cullen on Tierra del reis O liean crude. e net production 

agos , j for sale of the two large refineries for 1969 
Fuego. Note that high output levels at was as follows: 
Cafnadén and Catalina Sur fields during 

1968 were largely responsible for the na- Net production 

tional production record set that year. Product thous ee 
With an output exceeding 2 million bar- ——— 

rels, Calafate became Chile’s most produc- Concén Concep- 
tive field for the first time. However, in Aviation casing. BB 
terms of cumulative output, its total of 9.9 Other gaseline and naphtha. 4,768 "5,010 

million barrels at yearend was far ex- Keren oe ETH 1432 

ceeded by that of Cullen field with nearly Residual fuel oil..---------. 5,724 2,024 
30 million barrels and Daniel field with Oe pete solvents - ont 1,466 
18.9 million barrels. Fields on Tierra del ' Theta in soe 
Fuego increased their share of the total ___Total----------n--7~ 4,984 12,306 
production slightly to 53.1 percent. A com- A new topping unit was being installed 

parative table of production by field for at the Concepcién refinery during 1969 
1968 and 1969 follows: and was scheduled to go on stream about
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mid-1970. The additional unit will increase million barrels per year. New contracts 
the refinery’s total crude capacity from were awarded to subsidiaries of Standard 
36,000 to about 60,000 barrels per day. Oil Co. (New Jersey), Gulf Oil Corp., and 
This expansion hopefully will enable British Petroleum Co., Ltd., to supply a 
ENAP to supply most of the rapidly in- total of 100 million barrels of foreign 
creasing demand for liquid fuels with lo- crude during the 5-year period January 
cally refined products. | 1970 through December 1974. British Pe- 
During 1967-69, when both large refin- troleum will provide crude from the Mid- 

eries were in full operation, Chile’s crude dle East; Gulf will supply Colombian 
imports averaged about 13 million barrels crude; and Standard’s Esso International, 
per year, slightly less than the average out- Inc., will provide either Venezuelan or 
put of domestic crude. Inasmuch as output Middle East crudes in accordance with op- 
of crude petroleum from known domestic tions retained by ENAP which permits it 
resources apparently has leveled off at to regulate the relative amounts of various 
about 13 to 14 million barrels per year, grades that may be required from time to 
Chile must increase crude oil imports sub- _ time.16 

stantially to provide the additional quant _ 16 Empresa Nacional del Petréleo, Chile. Boletin 
ties required by the refineries in the near  Retadistico, Seccion Tecnica, 4° Trimestre y Amual. 

future. In the latter part of 1969, ENAP Vv. ud Petrolaain Report, 1970. Chile. V. 16, 
arranged to increase the import level to 20 1970, pp. 62-63.
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The Min ndustr he Mineral Industry of 
Mainlan ainland China 

By K. P. Wang? 

Mainland China continued to be an im- that “agriculture should be the foundation 
portant mineral producer by world stand- and industry the leading factor” in improv- 
ards, with overall mineral output value es- ing the economy. Accordingly, very large 
tablishing a record for the 1960’s and quantities of fertilizers were used, which 
slightly surpassing the 1966 level which was helped to make 1969 a good crop year. 
a previous high. At yearend 1969, the trend Agriculture provided much capital for in- 
was up and the Chinese Communists were dustrial development and was expected to 
forecasting a very good year for 1970. The do so on a larger scale in the future. In 
disastrous economic setback created by the return, industry was gearing toward the 
Cultural Revolution was finally reversed, al- needs of agriculture. Thus, large industrial 
though many problems remained unsolved _ enterprises stressed production of fertilizers, 
and capital construction and mine develop- farm equipment, and special metal products, 

ment programs still lagged. ~ among other things. Many small mines and 
The People’s Liberation Army (PLA) local industries were established throughout 

played a vital role in maintaining law and the country, including coal mines, fertilizer 
order during the year. In 1968 it was given plants, hydroelectric power units, metal 

unprecedented access to management of the and machine shops, and cement plants. 
economy and dominated many Revolution- Qyerall, the Chinese were placing emphasis 
ary Committees and Alliances which were 9, iy dustry along with agriculture and on 
created to stimulate production. Mao Tse- small industries along with large mines 
tung called in the PLA to fill the void nd plants | 
left by the departing Red Guard students. ane pie _ 

- Workers in industrial and mining centers Early in the year, there was much fear 
were extolled, but there was still much of confrontation with the Soviets, Even the 
confusion ‘until the PLA st epped in. By stockpiling policy in materials, which caused 

late 1968, China’s economy had finally re- ™ineral exports to dwindle and mineral 
gained some semblance of normality. How- imports to expand greatly, may be related 
ever, factionism and anarchism persisted to this apprehension. D ecentralization of 
during the first half of 1969 and this held industries, particularly with regard to con: 
back industrial progress somewhat. One Struction of new and not-too-large mines 
major confrontation took place between and plants was stressed. On the other hand, 
workers and PLA—in Taiyuan during July. not much could be done with the existing 

To spur industrial production, a national 478 mines and plants, except to proceed 
emulation campaign was initiated at the cautiously, complete unfinished facilities, 
Peking steelworks in mid-September and the 24 maximize production. Sino-Soviet reli- 
idea was to use this enterprise as a success Ons thawed considerably around October 
model for other industries and mines. 1, the National Day, and while tension may 

Mainland China’s industrial policy for ee Somewhat, the Poly ot decen- 

1969, aimed at coping with both domestic os 

and international pressures, was summed 1 Supervisory physical scientist, Bureau of Mines, 
up in an editorial in the February 21 issue Washington, D. os c Review. 1970 Yearbook 
of People’s Daily.2 The basic concept was (Jong Kong). 1970, pp. 97-115. 
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| Viewing the Chinese economy from a_ tion at China’s second oil center, Mowming 
regional basis, there were many claims of in Kwangtung Province, was reportedly pro- 
industrial achievements in specific prov-  gressing favorably. 

show very great increases over those in 1968, the world, went through a very peaceful 

in terms of industrial output value. Large and productive year. By all indications, 

parts of the added value were related to output was a record for the 1960’s. Most of 
greater sophistication of industry and wider the big mines were mentioned in the press 
variety of products, but there were also as having overfulfilled their 1969 targets, in- 
sizable increases in absolute tonnages of cluding the seven combines which topped _ 
basic materials, According to the Chinese 19 million tons—Fushun, Fuhsin, Kailan, 

Communists, Liaoning Province’s industrial Tatung, Huainan, Chihsi, and Hokang. In- 
output value was up more than 50 percent dications were that the relatively new Ping- 

ores tat of 1960; this encompass Chins tingshan enterprise may soon be joining this select circle. 
mineral enterprises. Heilungkiang Province Except for an incident in Taiyuan, all 
also showed an advance of similar magni- . 

ae . the leading steel centers had good years. 
tude; this province has many large coal | . es . . 
wy . , . Anshan in Liaoning Province, Manchuria, 

mines and Taching, the country’s premium : 
. . . . a large steelworks by world standards and 

oilfield. The city of Peking with the steel- ste; . 
the backbone of. China’s steel industry, 

works of the same name and the famous : . 
. a: . produced at a record pace; its products 

anthracite fields was said to have topped its . » ge 
. . . . clearly became more varied and _ sophisti- 

previous industrial output by a third. . . 
ee . . cated. Wuhan in Hupeh Province became 

Tientsin with many light and heavy indus- ; . . . . 
. . a sizable integrated operation, with the in- 

tries reportedly topped the 1968 production - : ) 
. stallation of the third blast furnace, a 

level by 28 percent. Shanghai more than } wee 
. . - large open-hearth furnace, and additional 

achieved projected State plans. Hopeh Prov- . epee . . 
. ; ae . processing facilities. The Peking combine 
ince with many big coal mines and other a, . 
. . ; . near the capital was streamlined as a re- 

industries also increased production con- . . . . 
. wy te es sult of the emulation campaign mentioned. 

siderably. Kansu with its oilfields and refin- : | ° 
. . . Among the smaller leading centers, Tai- 

| eries established a production record. Even | . . 
di . } . os . yuan started to operate its two Austrian 

iscounting exaggerations, it is evident basi : 
) | . . asic-oxygen furnaces, Paotou completed a 

: that 1969 was a much better industrial laree rolling mill, Penhsi became more 
year than 1968 for China and output value nee 6 : 

we ge diversified, and Maanshan greatly expan- 
was at an historic high. . . : 

Petrol headed ‘nland China’ ded iron ore operations. Various steelworks 

Aneta O ecpeey. "The ‘Taching cilfelq 2 the city of Shanghai installed additional 
in ustrial Tecovery. € ac ing oilfield converters and used more steel scrap. 
in Heilungkiang, Manchuria, by far the Th ly bright §] f f 

largest in the country, pushed crude pro- d re only O8IS t side ° ble eTrous Pro- 
duction up by possibly 37 percent over uction seems to on ees © from m 
that in 1968. The local refinery, although aumenum On b ut A dei was rom 6. 

still only able to handle possibly one-third small production nh d Tive 1 can h 
of the crude, was greatly expanded. Except cation pushed up the emand tor ot 
for the temporary cutback caused by the 2/uminum and copper. The significant news 
Cultural Revolution, Taching has experi- in copper, lead, and zinc concerned pur- 
enced uninterrupted rapid growth into a chases from abroad rather than expansions 

medium-sized oilfield by world standards. in output. China’s well-known export metals 
Production at the old and much smaller like tin, tungsten, antimony, and mer- 
Yumen oilfield in Kansu Province was  cury were not available for sale in large 
raised considerably. Performance at Kara- quantities at either the Canton Fairs or 
mai in sinking. Prove was pot as note- elsewhere. These happenings might suggest 
worthy but still good. e old shale oil reduced production but it is more likely 
center of Fushun was once more producing __ that stockpiling, spiraling of prices, and the 
near Capacity now that a third refinery had _ war-scare contributed more to this apparent 
been built specifically to handle crude oil policy of holding back sales. Output and 
from Taching leaving the other two re- exports of nonstrategic nonmetallics were 
fineries to process local shale oil. Construc- not affected by the emergency situation.
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The shortage of fertilizers and raw materials hydroelectric plants were significant trends. 
_ Was met by expanding domestic production Late in September, two underground nu- 

together with increasing imports. The build- clear tests, of which at least one was of the 

ing of many small fertilizer plants and fusion type, were made on mainland China. 

PRODUCTION 

Industrial and mineral production was and for quite a number the days ahead of 
sluggish in the first half of 1969 and high schedule were also given. Overall coal out- 
in the second half, both levels surpassing put can thus be judged from components. 
considerably the corresponding levels in In steel, Anshan has nearly the same pre- 
1968. Although no nationwide claims for dominant position as Taching in oil. This 
major production items were known to _ steel center topped its 1969 targets and 
have been made, and the Chinese never reportedly established a “historic” output 
disclose many items anyway, numerous record, at least for the first third of the 
claims for areas and enterprises have been year. Several major salt fields were said to 
reported. One nebulous claim was that have fulfilled output goals before the fall, 
petroleum production in 1969 reached leading to the conclusion that a very high 
several times the amount in 1965. This is level was achieved nationwide. There was 
meaningless until some specific claims by sufficient news on construction trends and | 
the leading oilfield—Taching—are exam- specific plants to suggest a fairly good year 
ined; achievements at Taching clearly for cement production. The fact that 
imply that the country’s oil output con- China’s famous export metals were little 
ceivably could have doubled in this inter- sold in world markets makes it difficult to 
val. According to the Chinese, many large substantiate estimates, except on the basis 
coal mines overfulfilled their 1969 targets of previous performance. 

| TRADE 

Overall trade of mainland China, never inery, and trucks and bulldozers. The Eu- — 

much of a trading country, showed a slight ropeans might have sold more, if they had 
upturn over 1968. The bulk of the 1969 more to offer; in contrast, the Japanese did 
trade was again with the free world coun- rather well. The Chinese export availabili- 
tries, principally Japan and Western Eu- ties remain lower than anticipated. Sales of 
rope; trade with Communist countries re- antimony, tungsten, tin, and mercury were 
maned unimportant and the impasse with small, and no molybdenum or bismuth were 
the Soviet Union showed no improvement. offered. 
Minerals and metals remained significant The Chinese contracted to buy possibly 

in total trade, with exports down and im- 1.5 million metric tons of steel products 
ports up. Much of the mineral-related trade from the Japanese in 1969, valued at more 
with the outside world involved export of than $250 million. Fertilizer contracts with 
traditional surplus commodities—special Japan probably topped 3.5 million tons and 

nonferrous metals, coal, salt, fluorspar, and $100 million. Steel and fertilizer imports 
other nonmetals, and import of large quan- _ from Western Europe also were substantial. 
tities of fertilizers, sizable tonnages of metal A metallurigical plant of unknown type was 

products, and some industrial and mining contracted from West Germany, which in 
equipment. recent years has sold China various kinds 

Business at the fall Canton Trade Fair of machinery and industrial equipment. 
was brisk as compared with the spring fair, The United Kingdom had contracted to 
with the two-way volume reaching just sell an Imperial Smelting Process (ISP) 
under $1 billion. Unlike the pattern of nonferrous smelter some time ago. U.K. ex- 
recent years, imports surpassed exports con- _ ports of copper, lead, and platinum became 
siderably. The Chinese were very inter- important. During the first 11 months of 
ested in steels, nonferrous metals (parti- 1969, nonferrous metal exports from the 
cularly copper, lead, zinc, aluminum, nickel, United Kingdom to China totaled about 
and platinum) , fertilizers, chemicals, mach- $55 million including $21 million worth
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Table 1.—Mainland China: Production of mineral commodities ¢ 

(Metric tons unless otherwise specified) 

. . Commodity ; 1967 1968 1969 

METALS 
Aluminum: 

Baurite !_-220 22 eee ----------------- 350,000 380,000 450,000 
Alumina______....--_.---------- +e 175,000 190,000 230,000 
Metal, refined_._...._.....---------------------------- 80,000 90,000 120,000 

Antimony, mine____..-.-.---.----------------------------- 12,000 12,000 12,000 
Bismuth, mine-_-----.----~--.----------------------------- 250 250 250 
Copper: 

Mine._..------------------------~-------+------------- ee 80,000 90,000 100 ,000 
Metal, refined_.__.._.---.--.-------------------------- 90,000 100, 000 - 100, 000 

Gold_._.-------------------------------------troy ounces-_- 50,000 50,000 50,000 
Iron and steel: 

Iron ore 2____..-------.------..---.---.-thousand tons_- 28,000 38,000 40,000 
Pig iron___.._-----------------------~----------do___- 14,000 19 ,000 20 ,000 
Steel ingot. ....-.------..----------1.------..-.do___- 11,000 15,000 16,000 

_ Rolled steel___...---.---.------------ do 9,000 12,000 13 ,000 
Lead: | 

Mine_.._---------------.-------2---_---------------- 90, 000 100,000 100,000 
Metal, refined_......2.....-.-.-----.--L--_--- + ee 90,000 100 , 000 100 , 000 

Magnesium_.-__._------.-----_------ ~~ eee 1,000 1,000 1,000 
Manganese ore_....------.__.._____-._.--__-thousand tons_- 700 900 1,000 
Mercury. ----_----------------.----.--...-._76-pound flasks_-~ 20,000 20,000 20 ,000 
Molybdenum, mine._._-_-..__._---------------------------- 1,500 1,500 1,500 
Silver....-...--.--------.----__--.--__---_____troy ounces. _ 600 , 000 700,000 800 , 000 
Tin, refined__.--.-_..-------.--------..---------long tons_-_ 20,000 20,000 20 ,000 
Zungsten concentrate, about 68 percent WO3___.__.-__--__--- 15,000 . 15,000 15,000 

ine: . 
Mine__._--.---.--------- 2 eee ee 90,000 100 , 000 100,000 
Metal, refined__..-..---.-_2- 22-2 eee 80,000 90,000 90,000 

NONMETALS 
Asbestos_ 2... +--+ eee eee 150,000 150 , 000 160 , 000 
Barite____.-----_----- eee eee e------_- =: 100, 000 120,000 140,000 | 
Cement......-...----------.._--__.---_-.._thousand tons__ 8,000 9,000 10,000 
Fluorspar__...--..--.-------.----._------_-.-_..-__--__-_-_ 250,000 250 , 000 250,000 
Graphite. __._..._.--------------------------------------. 30,000 30,000 30,000 
Gypsum._____.-.._------.---- ee eee 500 , 000 500 ,000 550,000 
Magnesite.__._..-.-.-------.-.-.---.---.--.-_thousand tons. 800 900 1,000 
Phosphate rock_._.-..--.-.--__--------------.----.-do_.._ 1,000 1,000 1,100 
Pyrite... .--..---.---.---. ++ dd 1,500 -1,500 1,800 
Salt___.--- eee dow 13,000 15,000 15,000 
Sulfur__.....22--- -- ee eee 250,000 250,000 250 , 000 
Tale__..------ 2-2 eee eee-e---- 150,000 150,000 150,000 

. MINERAL FUELS AND RELATED MATERIALS. 
Coal_.....-...--.-------..-.-.-...-...-.~..-thousand tons-_. 225,000 300 , 000 330,000 
Coke_.._--.--L1---~----eeee ----d 0 13 ,000 15,000 17,000 
Petroleum: 

Crude_..__---.------.-- ~~ eee doe 11,000 15,000 20 ,000 
Refinery products_.__..-....--..--..--_-.-.-----.do__-- 10,000 14,000 19 ,000 

e Estimate. . . 
1 Mostly diasporie bauxite. Data shown include only the bauxite for aluminum manufacture; in addition 

100,000 to 200,000 tons was produced each year for making refractories. 
2 Converted to equivalent 50 percent Fe ore. 

of copper, both more than double the 1968 Judging from reduced sales of China’s trad- 
level. During the fall Canton Fair, the  itional export metals and increased pur- 
Chinese showed interest in Canadian nic- chases of metals that are in short supply, 

kel and copper; previously, substantial ton- it has been suggested that many materials 
nages of Canadain zinc had been imported. were being stockpiled for an emergency.® 

COMMODITY REVIEW 

METALS per and aluminum from abroad, in addi- 

. . . tion to expanding aluminum production 
ean ee oO can big push h internally, in order to meet all her present 

c aorinae| a tal a an nf the oxen bot needs. It is evident that the country’s 

in qd € in tae areas ° 4 The oc coast = annual output of aluminum has topped the 

and in rural districts around the country, — 199,000-ton level considerably, and various 
has greatly increased the demand for alum- 

inum. China was trying to buy more cop- 3 Wall Street Journal. Jan. 26, 1970, p. 1.
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new plants have been commissioned re- batteries and solders for electric equipment 
cently to supplement Fushun in Manchuria, and _ vehicles. 

previously the only reduction plant of Copper.—The acute shortage in copper 
consequence. One source* reports “soaring continued because of large demands in 
output at a Sanmen Gorge aluminum power and other industries. Imports totaled 
plant.” Kirin Province, apparently has a at least several tens of thousand tons an- 
new aluminum plant in Changling County, nually. Much copper and copper alloys 
about 100 miles west of Changchun. Small pave been purchased abroad through the 

aluminum plants have reportedly been [ondon Metal Exchange, including about 
built in Honan (near Chengchow) and 192,000 tons from the United Kingdom dur- 
Hupeh Provinces. ing the first 10 months of 1969. This short- 
Antimony.—China retained its position age had prompted the country to utilize 

as the world’s leading antimony producer, more aluminum and to make special efforts 
with an estimated output level on a par to explore for copper. Several sizable por- 
with that of 1968. The Hsikwangshan dis- phyry copper deposits reportedly had been 
trict in Hunan Province was still the main found in North China, although there was 

source, followed by Kwangsi Province in _ still no news of large-scale mining. New 
distant second place. smelters for processing such ores were not 

Increased demand for use in electric in existence, and inquiries to buy smelting 
vehicles and by the atomic energy program facilities from the Japanese did not result 
and the overall policy to stockpile raw in purchases. One “backward medium-sized 
materials, resulted in the Chinese not sell- | mine”—-Hungtoushan in Manchuria near or 
ing much antimony during the Canton in Fushun—was supposedly built into “an 
Fairs of 1969. World prices also were in- advanced big enterprise” through the sink- 
creasing radically; for example, a pound § ing of a new vertical shaft.5 Reportedly, 
of antimony sold for 44 cents in the United the 1969 target for this mine was achieved 
States early in 1969, as compared with $3.50 34 days ahead of schedule and output was 
per year later, with the shortage of Chinese 71 percent above the previous peak estab- 
material no doubt contributing to this price lished in 1968. The small Shenyang non- 
increase. Nonetheless, the Japanese still ferrous smelter in, Manchuria, mainly a 
managed to import 2,628 metric tons of 60 refiner of copper, was operating normally 
to 65 percent antimony concentrates from again. 
China during the first 11 months of 1969, Iron and Steel. Output clearly topped 

priced initially at about $7 per unit (but 1968 levels and may have surpassed 1966 
presumably priced higher subsequently),  Jevels, the high point in the 1960’s. Al- 
with Hibino Metal Industries as the sole though ill effects of the Cultural Revolu- 

| contractor. tion may have. been finally surmounted, 
Bismuth.—Mainland China has long been there seemed to have been a production | 

an important bismuth producer, usually lull in the middle of the year, possibly be- 
contributing 5 to 10 percent of the world cause of war-scare dislocations. Provided 
total. Traditionally, the bulk of the bis- political and/or military events do not 
muth, found in association with tungsten create undue hardships, 1970 looks like a 

and nonferrous metals, has been exported. year of record steel output. 

At the 1969 Canton Fairs, however, only The Cultural Revolution had brought 
small amounts of Chinese bismuth were mainland China’s program to obtain for- 

offered for sale. eign steel plants and know-how to fill the 
Cadmium.—China’s small output of cad- technical void created by the Sino-Soviet 

mium has been supplemented by a moder- rift to a virtual halt. The Chinese were 
ate supply from North Korea. Prior to mid- trying to build from within, and dissemin- 
year, a combined surplus existed, with the ate what little foreign technology obtained 
Chinese even offering 90 tons for sale dur- into prototype operations. A number of 
ing the spring Canton Fair. In subsequent BOF’s were built, including a_ socalled 
months, a serious shortage developed and _ ‘“‘rotating’’ one possibly at the Shanghai 
the Chinese turned around to buy 100 tons 
at high prices. It may be that North Korean 4New China News Agency, (Peiping). Aug. 
deliveries declined whereas requirements 24, 1969, p. 1. 
shot up because of the increased need for ice te Enola Pelpings, Dec 31. 1069. >. ae
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No. 1 steelworks, which could well have new iron mine at nearby Chita Mountain 
been copied from the two Austrian con- was completed within the year, greatly 

verters at the Taiyuan steelworks. The increasing overall ore production. The 

Chinese may be following up on negotia- Kungchangling mine more than met its 

tions to purchase a West German steel 1969 target. 

plant, but their capability to purchase is Prior to 1969, the Wuhan steelworks in 
rather limited. Hunan Province had two blast furnaces 

Conforming to a general policy of buying (one, 1,386 cubic meters and the other 
all kinds of materials for stockpiling, the 1,436 cubic meters) ; five open hearths (four 

preference appears to be in acquisition of 500-ton and one 250-ton) ; three byproduct 

finished steel products. The fact was that coke plants; and various rolling mills, in- 
mainland China imported (or rather Japan cluding a heavy mill for making rails, gir- 

exported) roughly 1.2 million metric tons ders, I-beams, etc. On April 9, 1969, a third 

during 1969, mostly of the difficult-to-make large blast furnace (“70 meters’”’ high) 

types, such as large tubes and pipes, tin- was commissioned, and on December 16 
plate, hot and cold rolled sheet and coil, another large open-hearth furnace probably 
and special steels. Contracts show that of a 500-ton size went into operation.” 

transactions with Japan in 1970 will be These two latter facilities built by the Chi- 
considerably higher. Smaller. but similar nese without Soviet help, brought capacity 
imports also came from Western Europe. for the Wuhan steelworks up to possibly 

Thus, perhaps a sixth of the steel product 2.2 million metric tons of crude steel per 

supply of mainland China came from annum. Actual steel output in 1969 was 
abroad. Oo estimated at 1.7 million tons. Apparently, 

| In addition to progress in making a additional rolling and other processing facil- 

greater variety of steel products, such as ities were in the process of construction or 

more complicated shapes and alloy steels, being planned. A large underground iron 
mainland China also did better in manu- mine—Chengchao—was brought into pro- 
facturing steelmaking equipment. The Chi- duction near yearend to provide ore for 
nese have known how to construct blast the steelworks.8 Wuhan had experienced 
furnaces and open hearths for some years. many political disturbances and, in fact, . 

| Now they can build oxygen converters, some outright fighting in 1967-68, but . 
simpler types of rolling mills, galvanizing things settled down under the local Revolu- 

- plants, and automatically controlled electric tionary Committee by 1969, enabling the 
furnaces. At yearend, a large (700-ton) steelworks to resume normal operations in 

sintering machine was successfully produced production and basic construction. 
on a trial basis. Greater use of sophisticated The Peking or Capital steelworks, a mer- 

equipment may explain in part why more ger of Shihchingshan and other plants in 

steel scrap was consumed. the municipality of Peking, spearheaded an 

Anshan in Liaoning Province, Manchuria, “emulation drive” to spur production by 
a large integrated steel center by world steel and other industries. Output increased, 

standards with 10 blast furnaces ranging in with 1969 targets attained ahead of sched- 
size from 585 to 1,513 cubic meters and 25 ule and product value reported as nearly 
open hearths, probably produced about 6.5 twice that of the previous year.9 With the 
million metric tons of steel ingots—a his- completion of a new blooming mill in | 
toric record. Anshan reportedly fulfilled the | September, the Peking steelworks became 
1969 output targets for iron, steel, rolled much more integrated, although some in- 
steel, iron ore, and coke.6 Technically, num- _—_gots and semimanufactures were still sent 

erous advances were reported, including to Tientsin and Tangshan. Facilities in- 
trial manufacture of several hundred new  Cluded three blast furnaces (413, 512, and 
products. Many large structural shapes also 963 cubic meters) , three coke units, sinter- 
were produced. The seamless tube mill did 
particularly well, with output registering 6 New China News Agency (International Serv- 
a notable increase, especially in large dia- vices English; Peiping). Dec. 30, 1969, B 
meter tubes. Some special tubing was made cg in English: Paging) Dec 99° 1969, pl. 
for a new oil refinery. A medium-size roll- 8 New China News Agency (International Serv- 
ing mill fulfilled its 1969 production quota —_ic¢ in English; Wuhan). Nov. 8, 1969, p. 1. 

. New China News Agency (International Serv- 
several months ahead of schedule. A big ice in English; Peiping). Dec. 26, 1969. p. 1.
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ing plants, top-blown oxygen converters, division of the steelworks. Maanshan was 
and rolling mills. Annual steel capacity said to be producing at a rate considerably 
seems to be on the order of 1.5 million higher than in 1966 and a third greater 
tons, although the Chinese imply planned _ than designed capacity. During 1969, Maan- 
capacity at more than double this. A new shan may have produced 700,000 to 900,000 
iron mine was nearly on stream, “creating tons of pig iron and steel, with some sur- 
conditions for a new leap forward in iron plus of crude metals going to the steel 
and steel production next year.” | plants in Shanghai. | 

Shanghai, with at least eight small steel The ‘Taiyuan integrated steelworks in 
plants, did well in 1969 and combined in- Shansi Province was substantially completed 

got output is conservatively estimated at by 1969, after two 55-ton Austrian Linz- | 
1.5 million metric tons, Apparently, some Donowitz (LD) furnaces BOF’s were placed 
plants further processed iron materials sup- in operation early in the year and the No. 
plied by the Maanshan steelworks in nearby 2 rolling mill started normal production 
Anhwei. Scrap was also an important raw late in the year. Previously, five blast fur- 

material, and various drives were made to naces (one 963 cubic meters and the other, 
obtain enough for use. Shanghai No. 1 291 cubic meters plus three smaller ones) , 
was the most important steelworks, with some open-hearths and electric furnaces, 
its two 255-cubic-meter blast furnaces, two and the first rolling mill had been installed. 
70-ton open hearths, about five 8-ton Bes- The Cultural Revolution, precipitating a 

semer and Thomas converters, possibly brief “seizure” in 1967, had interrupted 
| three 30- to 35-ton “homemade” oxygen basic construction, but 1968 was peaceful 

top-blown converters (the last one placed and 1969 turned out to be a year of prog- 
in production on September 27, 1969), a ress despite an “incident” late in July. This 
slabbing mill, a medium plate mill, and center may have produced a million tons 

a forging mill, among other facilities. The of steel ingots in 1969. | 
Shanghai No. 3 steelworks continued to The Paotou steelworks in Suiyuan Pro- 
stress the manufacture of steel and pro- vince finally became fully integrated with 
ducts, reporting fairly high production the completion of a large rolling mill early 
levels; the second converter shop was com- in the year. Previously completed facilities 
mended for good performance, electric fur- included a 1,515-cubic-meter blast furnace, 
naces were placed in operation, and a large- a sintering plant, byproduct coke plants, 
size “Regino” plate mill was installed. possibly two 600-ton open hearths, and 
Another Shanghai plant successfully made supporting iron and coal mines, refractory . 
“trace carbon pure iron” in an electric arc plants, and machine shops. Paotou’s annual 
furnace.10 steel ingot capacity may be roughly 800,000 

The Maanshan steelworks in Anhwei Metric tons. Much has been written about 

Province became nearly fully integrated, the new, large shape rolling mill, which is 
with the completion of the second rolling capable of making rails, girders, and alloy 
mill unit in the fall. Previously, Maanshan _ steel I-beams.12 At least some, if not most, 

had 13 small blast furnaces ranging from of the basic equipment was what the 

34 to 225 cubic meters in size, two open Soviets provided 10 years ago but did not 
hearth shops, possibly five small converters, erect, Thus, the Chinese were very proud 

and a heavy rolling mill. Efforts were made of their achievement. The Paotou steelworks 
to achieve raw material self-sufficiency by was functioning smoothly, after a year of 

greatly expanding iron ore extraction at strife in 1967 and mediocre year in 1968. 
the Kungshan, Taochung, and Nanshan The Chuncki teelworks in Szechuan 
mines, among others.11 Much was said ve eengiang See wows 
about streamlining the No. 1 sintering Province with three blast furnaces (620, 
works and on how important it was for 134, and 55 cubic meters) and at least two 

conditioning ore prior to smelting. Many ©Pen-hearth workshops—one large and one : 
improvements were made in the technical! ‘S™mall—may have a combined capacity of 
area, as for example the introduction of §=—— ~~ 
electronic-controlled automation for the 70 Jen-min Jih-pao (People’s Daily; Peiping). 

feeding of raw materials to one of the Apr ee Pe inci : ofei Anhwei Provincial Service (in Man- 
blast furnaces. A large rolling mill was darin; Hofei). Dec. 12, 1969, p. Ma st 1969 

reportedly manufactured by the equipment pp. China Reconstructs (Peiping). August ,
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800,000 tons of steel ingot per year. A Lead and Zinc.—The contract signed with 
somewhat outmoded plant, Chungking ap- the British to build an ISP plant at Shao- 
parently did well in the spring and one kuan in northern Kwangtung was appar- 
of the open-hearth furnaces reportedly was ently not yet implemented by 1969 because 
turning out steel at a record rate of 4.5 of internal confusion. Originally, the plan 
hours per heat. was to produce 35,000 to 40,000 tons of 

The Penchi (Penhsi) complex of several zinc and 18,000 to 20,000 tons of lead an- 

dozen mines and plants became fairly in- ually. 
tegrated in recent years, with the addition The well-known but old Shuikoushan 
of rolling mills and new steel furnaces, lead-zinc mine in Hunan Province repor- 
mostly electric, to complement the iron, tedly has been converted into a modern 
coal, and refractory mines, the coke ovens, operation and was doing well in late 1968.14 

and the blast furnaces, The year’s quota The old Chingchengtzu lead-zinc mine near 
was fulfilled, and output value was con-  Fushun, Liaoning Province was said to have 

siderably higher than a year earlier,13 be- surpassed its 1969 target by a wide margin. 
cause of the additional processing facilities There has been no mention, however, of 
brought into operation. The No. 2 blast significant new lead-zinc finds in the press 
furnace was reportedly overhauled. The since the Chinese Communists assumed 
Penchi steelworks in Liaoning Province power. 

was about the size of Paotou, Chungking, Meanwhile, demand for these metals has 
or Maanshan. gone up and sizable tonnages of imports 
Many small iron and steel plants were in have become necessary in recent year. Zinc 

the news. The Canton (or Kwangchow or _ is needed in galvanizing and making alloys, 
Shaokuan) steelworks placed in operation and lead is needed principally for batteries 
a third blast furnace and the first top- and cables to support the transportation 
blown oxygen converter to complement and electrical industries. The Chinese pur- 
small rolling mills. The Tangshan and _ chased considerable lead on the world mar- 
Tientsin plants were probably using scrap ket during 1968-69, including about 19,000 

| in addition to iron materials from the Pe- tons in 1968 and about 31,000 tons from the 

king steelworks. The Hantan steelworks in United Kingdom alone during the first 9 
” Shihchiachuang, Hopeh Province has been months of 1969. During 1968 Canada fur- 

developed into a medium-size complex. The _ nished about 15,700 tons of zinc, and Japan 

. Kunming (Anning) steelworks in Yunnan nearly 5,000 tons. North Korea probably 
Province added modern coke ovens to roll- also has been supplying sizable tonnages of 
ing and other facilities. An oxygen conver- _lead and zinc to China. 
ter was commissioned at the Lienyuan steel- Magnesium.—China’s small output of 

works in Hunan Province. The Nanking magnesium still comes from an old Japa- 
steelworks in Kiangsu Province _was expan- nese plant in Manchuria. Efforts to get the 
ded. A new steel plant was being built in Furukawa Magnesium Co. of Japan to build 
Sian, Shensi Province. There is a small 4 new plant in China have not been suc- 
complex in Hungshih (called Tungnan) » cessful. 

nan Province wan voce and facies, le Manganese.—Mainland China’s manga- 

Th ms. he ast vlioak an Hare ‘he ‘- nese ore production returned to the million- 
Cheki a Pre _ Stee bull sin hi a he. ton level in response to a greater demand 
ae 4 cok atten ms ‘Lat 10 000 mec ‘ from expanded steel smelting operations. 

woke coun an Thos at 20, hat oI Hsiangtan in Hunan, Mukwei and Leiping 
_ t tt Pinoh. m. WF a chene Kinne in Kwangsi, Chin Hsien and Fangcheng in 

ee Provin et ae an ao eng, Hes. Kwangtung, Tsunyi in Kweichow, and 
lun Gan ne 3 Hap places 10 he Wafangtzu in Manchuria were the main 

Bsns vince. Sanyang near me producers. A new mine was reported— 
Wuhan steelworks has rolling mills, and ; ae wy: . 

; Chienchi in Chihsiashan near Nanking. Tsingtao has a steel tubing products plant. b 1 0.000 £ Chi 
The Nanchang plant has electric furnaces. about 15,000 to 20, tons or nese mMan- 

Other plants include Hofei and Anhwei, 84Mese ore went to Japan during the year. 
Kweiyang in Kweichow, Wuhsi in Kiangsu, §=———-+— 

Tsinan in Shantung, and Sining in Tsing- . * New China News Agency (International Serv- 
hai ice in English; Peiping). Dec. 27, 1969, p. 1. 

° 14'Ta-kung-pao (Peiping). Sept. 1, 1968, p. I.
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Mercury.—Although mercury output was years with the pattern of outlet changing 
considerably below peak levels, China was from predominantly Communist countries 
still prominent among world producers. to free world countries. The Soviet Union 
Southwest China, particularly Tungjen in imported nearly 19,000 metric tons of Chi- — 
Kweichow, produced the bulk. In the early nese concentrates (containing possibly 
1960’s exports were very substantial, as for 10,000 tons of tungsten) in 1960, but only 
example when 35,000 flasks were shipped to nominal amounts in 1967-69. In contrast, 
the Soviet Union in 1962. Many countries free world imports rose to a maximum of 
now import mercury from China, but in about 9,000 tons of concentiates by 1966, 
small quantities. Consumption has gone up, _ followed, however, by a decline to roughly 
although stockpiling may be the main 7,000 tons in 1967 and perhaps 5,000 tons 
reason why only a small amount of Chinese in 1968 and 1969. Among free world coun- 
mercury has been entering world markets. tries, Austria, West Germany, France, Japan, 

_  Molybdenum.—Existing small mines have and the United Kingdom have been the 
been producing surpluses for export. Po- leading importers.16 
land, for example, took 101 metric tons of For the past 5 years tungsten production 
molybdenum concentrates from China dur- by mainland China, mainly wolframite 
ing 1968. Several large molybdenum deposits from Kiangsi Province, has been estimated 
have not been fully developed. at about 15,000 metric tons of concentrates 

Tin.—Chinese tin output was at onetime or roughly 8,000 tons of tungsten content 
substantial, as attested by large exports, arinually—some 25 to 30 percent of world 
principally to the Soviet Union, and a output. More than three-quarters of the 
known high level of demand within China. 1966 estimated Chinese output was expor- 
Official Soviet trade returns, however, have _ ted, but the accountable proportion sold 
“shown only nominal transactions in recent abroad has since declined to well below 
years. Free world imports of tin from main- half that total. This suggests more stock- 
land China have also declined from 5,000 piling and holding back in anticipation of 
to 7,000 tons annually in 1962-65 to only higher prices. Within the last quarter of 
about 3,000 tons in 1967-68 and apparently 1969, European prices jumped 50 percent ° 
even less in 1969. Yearly tin consumption to about $70 per short ton unit. Large 
in China has been estimated at 5,000 to sales of tungsten concentrates at the fall 
7,000 tons. Facilities for making tinplate Canton Fair did not materialize. Instead, 
are still inadequate, and large purchases the Chinese were trying to sell small lots 
have had to be made from Japan andelse- of low-grade materials at unreasonably 
where. For 1969, combined tin output from high prices. | 
the two tin centers of China—Kuchiu in Uranium.—Mainland China made at 
Yunnan and Fuhochung in Kwangsi—has  jeast two underground nuclear tests during 
been estimated at 20,000 tons. A new placer the year, the first on September 23, 1969, 
tin mine—Chiumou in Kwangi reportedly and the second on September 29 that was 
was placed in production.15 Apparently, claimed to be of the fusion type.17 Pre- 
considerable tin has been stockpiled in the viously on December 27, 1968, China tested 
last few years. Japanese merchants believe ts second hydrogen bomb in the wasteland 
that Chinese tin exports may soon again of Lap Nor, Sinkiang Province; uranium— 
attain high levels. 235 rather than plutonium was used to set 
Titanium.—Although unable to produce off fusion. The uranium-235 was processed 

metal, the Chinese are on the verge of at a gaseous diffusion plant nedr Lanchow 
making titanium dioxide as a chemical in Kansu. China’s uranium ore came in part 
plant in Nanking apparently developed the from Maoshan and Chusan in Chuannan 
necessary local manufacturing equipment. County of Kiangsi Province and Hsiachuang 
Hitherto, titanium ore was exported in ex- in Weiyuan County of Kwangtung Province. 
change for the pigment, titanium dioxide. A_ beneficiation plant has been built at 
Japan has been the main source of titania 
(TiO,) , having supplied 3,077 tons in 1968 8 New China News Agency (International Serv- 
but only 525 tons during the first 11 ein english; veiping) Noe 1300. TAD 
months of 1969. Committee on “Tungsten (Geneva Oct 1969, 

‘Tungsten.—Despite advancing prices, Chi- PP. Noe ; ‘onal Se 
nese exports of tungsten declined in recent ¢¢ in Englishes Paping Oe kien ra
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Chuchou, Hunan Province. The Chinese ton to 1-million-ton annual] capacity, and 
have also been working on warhead devices. several hundred very small plants. The 
Not all was smooth in the nuclear field, World Cement Directory18 for 1965 ° lists 
however, in that nuclear research was se- then-known Chinese plants and most recent 

riously hindered as a result of political data on their capacities. Up to a dozen 
purges of scientists at the turn of the year medium to big plants have since been con- 
1968-69. structed. Some of the medium to large 

plants built in various provinces during 
NONMETALS | the 1960’s were Tatung in Shansi; Kunming 

Asbestos—-Mainland China probably in Yunnan; Yao Hsien in Shensi; Yungteng 

ranked within the first five world producers oh Kansu; Chungking Li Szechuan; ew ang 
of asbestos in 1969, providing possibly 4 Kerck wn Kw eee » Mets chi ve ead 
percent of the world total. Production of Tunechicne in ‘Grin. Nan vine in Fekien: 
asbestos—mainly long-fiber, chrysotile type Huse ih in Hu oh an feten fan hune 
—most likely surpassed the 150,000-ton level N e in Ki pea, grang 8 

for the first time. The bulk of the output (Nanking) in Kiangsu. ; 
came from Shihmien in Szechuan, where The largest and newest cement plant 1s 
a dozen new projects were completed in Hantan (south of Shihchiachuang) in 
recent years, and a new large and high- Hopeh, rated at possibly 1-million-ton 
grade ore body was reportedly discovered. annual capacity. The Yao Hsien and Huah- 
China has been a small exporter of asbestos, 51! (Hupeh) plants are nearly as large. The 

and Chinese and Canadian asbestos experts ™a@Ximum_ size of individual rotary kilns 
have exchanged visits in the past. was reported at 300,000 tons. Two large 

| Barite-—Barite production apparent! cement plants with long histories—Fushun 

reached a new high in 1969 because of the 2" Chihsin—apparently topped their pro 
lerated domestic oil drilling program. duction quotas. - medium: size P fant— 

China’s output already represented 2 to 3 Nanchang in Kiangsi—also surpased 11s 1969 
percent of the world total, and the barite Neoking was veeoancled so about P Ro ong 
industry has good potential for further ex- , 
pansion. Rising demand, however, has cut ie Yunnan officially wen into pr . ur Plant 

Taeect avalabaty: Japa historically me December 26, 1969. The Chaohu cement 
argest purchaser oO inese Darite, too . : : 

only 16.080 metric tons in 1969, compared P ane “a Hofey Aniwe returned “ dt mane I 

with three times this tonnage as a yearly Ph er plants. S yea y 
average during 1966-67. Poland had been J . . 
importing close to 10,000 tons annually dur- Diamond.—Changte in the Yuangchiang 
ing 1967-68. Basin of western Hunan is the only dia- 

Boron Minerals—A surplus of borax mond mine known to have been worked in 

continued although no specific information China. Reportedly, diamond deposits have 
was available on the extensive boron-bear- 2/80 been found in Kweichow and Shan- 
ing lake deposits in the Iksaydam area of tung Provinces. Commercial production of 
Tsaidam, Tsinghai Province. Possibly 4,000 synthetic diamonds apparently commenced 
tons of Chinese sodium borate went to at a metallurgical plant in Tsingtao, Shang- 

Japan during 1960. tung in mid—1968.19 

Cement.—Mainland China’s cement pro- Fertilizer and Chemical Materials.—Dur- 
duction recovered to the 10-million-ton out- ing 1969, mainland China produced perhaps 

put level in 1969 and seemed to be head- 7 to 10 million metric tons of processed 
ing for a record. The economic disruptions fertilizers, all nitrogenous except for pos- 
of the Cultural Revolution were finally  sibly two million tons of chemical and 

taken of ond enntruton set PKC] ground phosphates, Mort output wat 1968, many more cement plants were men- monium sulfate, although urea and super- 

tioned in the Press. 18 World Cement Directory (CEMBUREAU; 
As of yearend 1969, the country’s cement Paris). European Cement Association. 1965, pp. 

industry primarily consisted of 50 to 60 Ore China News A ' ‘onal § 
large- and medium-sized plants of 100,000- ice in English: Pelpines fuly 53, 1968, p. 1.
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phosphates were also produced. Much em- not only imported phosphate rock, but also 
phasis has been placed on small fertilizer some apatite from Laokay, North Vietnam. 
plants in recent years, and hundreds have Fluorspar.—Chinese fluorspar production 
already been built. In fact, small plants was perhaps 7 percent of the world total. 
account for more than a third of national Output from Chekiang and North China 
capacity. Nanking, Kirin, Chuchow, Lu- remained steady, but Kwangsi Province has 
chow, Hopeh, and Canton were among the become a significant new source. The bulk 

newer large plants. of the flourspar has been traditionally ex- 

Even with increasing capacity, mainland ported. During 1968, importing countries 
China needs far more fertilizer than it can ave the following figures, in metric tons: 
produce. Apparently, the country contracted Japan, 111,240 (121,944 tons in 1969); 
to purchase some 5.5 to 6 million metric U-S.S.R., 31,000 tons in 1968; Poland, 20,782; 

tons of chemical fertilizers in 1969 for West Germany, 28,654; the Netherlands, 
future delivery, roughly the same amount as ‘7,819; Sweden, 4,031; and Belgium, 1,883. 
the year before. The Japanese tonnage con- The Kamaisho Co. of Tokyo was the sole 
tracted probably topped 3.5 million tons Japanese contractor for fluorspar imports 
valued at well over $100 million. Actual from mainland China. During the autumn 

Japanese trade returns covering past periods Canton Trade Fair of 1969, Japan contrac- 
showed. the following, in thousands of met- ted to buy 40,000 metric tons of fluorspar 
ric tons: 1968—ammonium sulfate, 747; valued at $1.5 million. 
urea, 655; and ammonium chloride, 335; Magnesite.—Southern Manchurian mag- 

and 10 months of 1969—ammonium sulfate, nesite, found in a belt extending from 
572; urea, 645; and ammonium chloride, 324. | Tashihchiao northeast to Lienshankuan in 

European contracts made in 1969 for future Liaoning Province, continued to be of great 
delivery, all through a consortium called world significance. With the steel industry 

NITREX, totaled 2.2 million tons or there- fully recovered from the debacle of the . 

abouts. Mainland China also imported Cultural Revolution, magnesite output in | 
533,500 metric tons of phosphate rock from 1969 probably returned to the 1-million- 
Morocco during 1968 and 480,600 tons dur- ton level. Anshan steelworks has pioneered 
ing the first 9 months of 1969. The Cana- the use of magnesia-alumina bricks for steel 

dians have been trying to sell potash but smelting in China. Large amounts of mag- 
with no success. East Germany, however, esite and calcined magnesia have been 
shipped 2,000 tons of potash to mainland traditionally available for export but not 
China in 1969 for testing purposes. too much has been actually exported in re- 

Pyrite production probably increased sub- CD" Years. . . . . 
stanziall y during Ae year yon account of Salt.—Mainland China retained its posi- 

requirements for making sulfuric acid and tion as the second largest world producer 
fertilizers. Most output presumably came of salt, after the United States. Apparently, 

from Hsiangshan in Anhwei and Yingte in nee output was about the ee level—a 
Kwantung. Additional pyrite was produced istoric record. Operating conditions were 

in Szechuan and Shansi Provinces, but out- good for the four main coastal sea salt- 

put is not included in usual estimates since Producing Provinces hanes , Span tung, 
this pyrite is converted to about 250,000 fi ae » an h Provie, oe epsbly fh allied 
tons of elemental sulfur annually, a part of =. eld in Hope rovince, Pro 3a Y ullme 

. . . ‘ its 1969 target by August; Liaoning Prov- 
which is ultimately exported. A “large,  . . . 

. . , ince reportedly attained its 1969 output 
mechanized sulfur refining furnace” was quota by September; and the Yingko field 

designed and built by the Kansu Metallur- oy fainan Island, also sea salt producing 
gical Co.20 Byproduct sulfur from nonfer- and the biggest in South China, met its 
rous ores was also used to some extent in goal 4 months ahead of schedule possibly 

sulfuric acid manufacture. because a new salt-collecting machine 
Phosphate rock production in 1969 most helped push production to a record high.21 

likely surpassed the 1-million-ton mark for An important salt mine reportedly went 
the first time, coming mainly from Ching- into operation; the location is said to be 

hsiang in Hupeh, Kaiying in Kweichow, 20 Jen-min Jih-pao (People’s Daily; Peiping). 
and, to a lesser extent, Liuyang in Hunan Apr. 9, 1969, p. x: Agency (International Serv- 
and Nantung in Kiangsu. Mainland China ice in English: Peiping). ‘Oct, 6. 1969, p. 1.
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Li County, on the shore of Tungting Lake It appeared, nonetheless, that mainland 
in Hunan Province.22 | China’s total coal output finally had sur- 

Although most salt was consumed for passed the 1966 record, signaling a higher 
food purposes, industrial demand was ris- production plateau for the 1970's. In 1969, 
ing. In fact, the Chinese Communists ex- the country’s production of mine-run coal 
panded chemical facilities using salt, such was on the order of 330 million metric tons. 
as the Tientsin soda plant. Traditionally, Numerous coal combines reportedly ful- 
surplus salt has been exported, principally filled their 1969 output goals, as follows 
to Japan. About 1 million tons went to (when available, the number of days ahead 
Japan in 1969, and contracts for future de- of schedule is in parentheses): Fushun 
livery to that country have been of the same Fuhsin (15), Kailan (11), Tatung, Huai- 

magnitude. nan, Chihsi, Hokang (12), Pingtingshan, 
| Many salt byproducts were extracted in Fengfeng, Tzupo, Peking (22), Yangchuan 

China, such as potassium chloride, bromine, (22), Chiaotso (25), Shuangyashan (16), 
boric acid, iodine, and barium chloride. Tsaochuang, Huaipei, Penhsi (38) , Chingh- 

Most of this byproduct output came from sing (49), Hopi, and others. It was also 
inland Tsinghai Province, where lake salt claimed that the combined average daily 
of complex nature was produced. Tsinghai output rate of coal mines directly under 
reportedly topped its target for 1968; and the Ministry of Coal Industry (about 70- 
production probably registered a further odd big and medium combines or admin- 
increase in 1969. | istrations) during the fouth quarter of 1968 

Steatite and Talc.—Chinese steatite and was a record high for recent years. By all 

talc from Taling in Liaoning Province are indications, average overall performance 

world famous. Between one-thitd and one- was even better in 1969. 
half of the 1969 output was exported, with The Kailan Administration or combine 

| Japan the main purchaser taking 27,300 in Hopeh Province, with a new hydraulic 
metric tons of steatite and 21,079 tons of mine and corresponding 3-million ton prep- . 
talc during 1969. In 1967, the U.S.S.R. im- aration plant at Luchiatun, met a pro- 
ported a combined 17,600 tons of steatite duction quota apparently slightly higher 
and talc from China, and Poland imported _ than actual output in 1968. Kailan has long 
549 tons of “talc” (1,823 tons in 1968). been known for its coking coal. Fushun in 

Liaoning Province had an excellent year, 
MINERAL FUELS | particularly the Hungwei open pit which 

Coal—The coal industry had a very fulfilled its 1969 target by mid-November. 

peaceful and stable year as compared with With both surface and underground coal 
the dislocations and strife during 1967 and MANES such as Laohutai, the Fushun com- 

early in 1968, precipitated by the Cultural bine continued to expand as an industrial 
Revolution. By yearend 1968, however, the complex, adding a third oil refinery to 

Chinese Communists claimed23 that 68 of existing oil shale, cement, aluminum, and 
the country’s 71 principal coal combines nonferrous operations and recovering valu- 

with more than a million workers had able raw materials fro m waste water, slag, 

Great Revolutionary Alliances already in and gases. The Fuhsin combine m1 Liaon- 
control. The situation further improved in 8 also reported SUCCESS, with the Hsinchiu 
1969. Simultaneously, the overall transpor- (Chinchu) open pit a nd the Pingan under 
tation bottleneck began to ease although ground mine surpassing targets well ahead 
coal shortages persisted in some areas. Aided of schedule and the Haichow open pit run- 
by two National Coal Conferences, which ning smoothly too. 
convened in 1968, operations gradually got Chihsi combine’s Chengtzuho colliery 
back to normal in the coal mines. A further Was singled out as overfulfilling 1969 output 
drive to raise production took place in and tunneling goals and the Tunghai col- 
1969, using political slogans such as “grasp _liery was also commended. The Hungwei, 
revolution, promote production, and _ pre- Hungchi, Yaochin, and Chunli collieries of 

pare against war.” The national emulation the Hokang combine met their production 
campaign, which was started at the Peking plans well ahead of schedule. These two 

or Capital Steelworks, reached many coal = —____ 
mines by the latter part of the year, with ‘ce New China News. gene’ {international Serv- 

: reportedly good, but actually mixed, results. 23 Ta-kung.pa0 (Peiping). Dec. 30, 1968. p. 1.
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combines were primarily responsible for ing quota. The Paoshan and Shuching 
pushing Heilungkiang Province’s output (Linhsi) collieries of the Shuangyashan 
over the top. The Tatung combine in combine in Heilungkiang reported increased 
Shansi Province, with many new collieries output with a new modern vertical shaft 
developed in the 1960’s including Yungting- _ installed at Shuching. The old Penhsi (Pen- 
chuang and Luan, surpassed quotas for 19 chi) combine in Liaoning, known for cok- 
consecutive months.24 To the south in ing coal, streamlined management and 
Anhwei, Huainan combine’s big colliery, pushed up production above plan. The 
coincidentally also named Tatung, met its Peipiao combine, also in Liaoning, im- 
goal 2 months ahead of schedule. proved coal transport. Progress was reported 

These seven administrations or combines in some of Kirin’s newer mines like Liao- 
each produced 10 to 20 million tons of coal yuan, Yensheng, and Shuangyang. 
in 1969; combined output of the three |= The Fengfeng combine was on a program 
leaders—Fushun, Fuhsin, and Kailan— of expansion. The new Hsingtai under- 
probably exceeded 50 million metric tons. ground mine, also in Hopeh, started normal 
Another relatively new combine, Pingting- operations. The old Chinghsing colliery in 
shan in Honan, continued to expand and  MHopeh was rejuvenated, and its future ap- 
may be pushing the 10-million-ton level; peared encouraging with discovery of new 
two collieries, No. 2 and Matsang, repor- reserves. Another old combine—Chiaotso in 
tedly topped 1969 quotas by wide margins Honan—was reportedly doing well. The 
and eight other collieries also did well. Tzupo and Tsaochuang combines in Shan- 
Estimated 1969 output range for some of tung were producing at levels higher than 
the combines in million metric tons of in 1967-68. Two strip mines _ totaling 
mine-run coal, are as follow: 900,000 tons annually were placed in opera- 

| | tion by the Yaochieh combine in Kansu. 
2 ——_ The Akanchen colliery, also in Kansu, 

Combine Province tniliion metric greatly increased production. A large vr 
tons tical shaft mine was completed for the 

Fushun.........Linoning....... 17 t020 Huaipei combine in Anhwei early in the 
| Fuhsin..._._._-.. Liaoning__...-.... 17 to 20 year.25 In coal-poor Kiangsu Province, a 

Kailan___.--.----Hopeh.__..-...... 16 to18 new shaft mine of 450,000 tons yearly was 
Tatung___.._...._.__Shansi_._.__._._...._ 12 to14 “1. 7? 
Huainan.____..._Anhwei.__...._... 12tol4 built in the Hsuchou coalfield. The Ping- 

Chihsit”77_77177“Hellungkiang..2... 12to1a —‘BSlang combine farther south in Kiangss 
Pingtingshan..._..Honan............ 7 to9 established a daily output record. A large 

Poking ©0022 22 Poking 222222 6408“ UNderground mine reportedly started opera- 
Tzupo....---.-..-Shantung_........ 5 to7 tions in Hupeh Province. 

Chiaots0. -222_2-Monanaw. 8 to Petroleum.—Crude oil production (in- 
Shuangyashan_-_--Heilungkiang...... 3 to5 cluding 2.5 to 3.0 million tons of oil from 

Penh 222-27017“Eiaoning. 2122228 tod ~—sShale) in mainland China took another 
Teaochuang.____- Shantung.-_.--.._ 2 to4 significant leap in 1969, reaching almost 20 
opi_____..._.._._._Honan__._________ 2 to4 saae . ° 

Chinghsing.__....Hopeh.--.---.---. 2 to8 million metric tons (for rough conversion 

Pelpiag eT Tiaoning. 2221.2 t23 «Of: Metric tons per year into barrels per 
Hsian_..........-Liaoning.......-.. 2 to3 day, divide by 50). There was no severe 
Tungehuan-------Shensi------------ 2 to3 political or labor trouble in any of the 

operations and production was reportedly 
Many lesser combines and mines, mostly up in virtually all cases. Similar advances 

producing 2 to 8 million tons of coal an- were made in refining, with capacity ap- 

nually, were mentioned in the press. The proximately sufficient for treating the crude 
Peking (Chinghsi) Mining Administration, produced. Generally, refineries were not 
China’s big anthracite producer, claimed located near oilfields but rather in the con- 

that four of its mines—Tatai, Chengtzu, suming areas. Taching overshadowed other 
Mentoukou, and Muchengchien—all at- oilfields; even the local refinery was large 

tained 1969 targets more than a month’ by Chinese standards although far from 
ahead of schedule. The Yangchuan com-  —_____ 
bine in Shansi established a daily output 5 * New China News Agency {international News 
record while overfulfilling its 1969 tunnel- “2s Ta-kung-pao (Peiping). Mar. 8, 1969, 2. "9.
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adequate to process the crude oil extracted. refinery Lungfeng between Anta and Saertu 
. Taching may have reached its limit, so was originally capable of producing 2.0 to 

that substantial further increases in China’s 2.5 million tons annually. Most likely, the 
petroleum output may have to come from refinery throughput capacity was greatly 
new fields like Shengli, Tsaidam, and off- expanded late in 1969 in view of a claim 
shore areas. that Taching’s refinery and storage capabil- 

No significant oil-economizing drives have ities almost doubled. Nonetheless, most of. 
been reported since late 1967. Some coal- the crude had to be shipped elsewhere for | 
fired locomotives switched to fuel oil, and refining to places like Shanghai, Fushun, | 
a Shanghai shipyard launched two 15,000- Dairen, Lanchow, and Maoming. A con- 

ton tankers to transport petroleum along tract may have also been signed with North 

the coast. All these facts strengthen the be- Korea to ship crude to a refinery being 
lief that production was at high levels and built at the south end of the border. All 
petroleum was not in short supply. this tends to confirm that Taching’s crude 

A few years ago, there was an estimate output had indeed attained significant 

placing mainland China oil reserves at 15 _ levels. 
billion barrels or 2-plus billion metric The Karamai oil complex in Sinkiang, in- 
tons.26 Outside of Taching, the areas in- cluding the local oilfields and refineries at 

cluded were Karamai, Yumen, Central Karamai and Tushantzu, settled down to 

Szechuan, and Tsaidam. This may denote normal operations in the spring of 1968 
an order of magnitude for reserves, as after a Revolutionary Alliance was formed. 

based upon rather incomplete and prelim- The Alliance, representing some 30,000 
inary knowledge. The same source also workers and maintaining order with the 
noted that natural gas production may be help of the PLA, was able to keep production 

about a billion cubic meters (35.3 billion above planned levels. Crude output clearly 
cubic feet) per year and that the potential surpassed last year’s tonnage and may be 
was thought to be much higher. The main _ conservatively estimated at 2.5 million met- 

natural gasfields were believed to be near ‘Tic tons. The Tushantzu refinery may have 

Shanghai and in the Szechuan and Tsaidam an annual capacity of 1 million tons, pos- 

basins. sibly not too different in size from the 

The Chinese developed the nation’s first Karamai refinery; both . apparently were 

“deep well drilling machine” late in 1968, being worked at capacity, with surplus 

weighing 300 metric tons and run by 3,000 crude shipped elsewhere for refining. One 

horsepower diesel units. Although drilling  S°UTCe?® estimated Karamai crude reserves 
depth was not known, this rig gives some ¢ about 1.9 billion barrels. 
indication of Chinese capabilities. The Chi- _ Output of the Yumen oilfield easily topped 
nese can build some of the less complicated 2 million metric tons and may be as 
type of refineries rather well now and have high as 3.0 million tons. The year’s crude 
good knowledge of catalytic cracking. The Od output target was achieved by Septem- 
four largest refineries—Taching, Lanchow, ber 24, 196929 and the planners added 
Fushun, and Shanghai—all have petrochem- another 40 percent to the original quota. 

ical plants, most of which also produce Shihyukou was the best known field, and 
fertilizers. Tungfeng as well has been often men 

. Since ‘“‘bloody clashes’ ended late in 1967, 
Out put at the Taching field has been output has been steadily rising to give new 

steadily going up in the last 2 years, both vitality to an old field. The local refinery 
See oe in TOS tag alee has also been built up, but it is still one 
tained fhe 1970 target of the “Thind B of the smaller ones so that perhaps two- 
Year Plan.” which 8 vel ‘cht b thirds of Yumen’s crude oil must be shipped 

. ny wich conservatively might De elsewhere for refining, mainly to the Lan- 
estimated at 8 to 9 million tons. Much h 6 
drilling, development, and constructi k “ow Feanery: , g, development, and construction too 
place in 1969, indicating that a much higher 98 International Petrol Encyclopedia. 1970 
level of production was in the offing. It p, 000 tonal Fetroleum Encyclopedia. , 
was subsequently claimed that crude output ce. New China News Agency (Ineerariona) Serv- 

had actually risen 37 percent over that in '‘ 2 World Oil. V. ‘169. No. 3, Aug. 15, 1969, p. 
1968 and that refined petroleum output 21 FN w China News A I onal S 

; was 11 percent higher.2?7 Taching’s local ice in English; Peiping). Dec. "3, 1969, p. ae
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Lanchow had a very peaceful and pro- led by Dr. Emery of Woods Hole Oceano- 
ductive year, under the guidance of the graphic Institution and working from a 
Revolutionary Committee and the PLA U.S. Navy contracted research vessel, un- 
who gave the refinery a further push dur- covered extensive and promising sediments 
ing the Ninth National Congress. The year’s in both areas. Subsequently, Dr. Niino of 
targets were fulfilled, which meant that ‘Tokai University, Japan, working on the 

most of the 3-million-ton annual capacity Tokai Maru, confirmed the likelihood of 

was utilized in processing crude coming finding oil in the Senkaku Islands. While 
from Yumen and Karamai fields, among all this work is preliminary and therefore 
others. Considerable technical progress was hardly conclusive, at least some potential 
also reported. This industrial complex also is indicated. So far the Chinese have not 
has petrochemical, fertilizer, and machin- been active on the continental shelf beyond 

ery plants. It was reported that the machin- _ possibly the very near-shore areas at the 
ery plant made large urea synthesizing mouth of the Yellow River. 

vessels and some new drills and pumps. Shale Oil.—The status of operations at 
Not too much was said about Shanghai, Fushun became clearer during the year. The 

one of the country’s large refineries with shale oil operations were back in full pro- 
thermal cracking and platforming units. duction, with the retorts feeding into two 

Crude came mainly by sea from Taching in refineries. Crude output in 1969 probably was 
Heilungkiang Province, Manchuria. This more than 1.5 million metric tons. A third 
industrial complex was an important cen- refinery of at least one-million-ton annual 
ter for manufacturing oil refining and dril- capacity reportedly fulfilled its 1969 quota 

ling equipment. During recent years, some 17 days ahead of schedule; this appears to 

important new techniques were introduced, be the new unit refining crude oil shipped 

including a modified process of catalytic from the Taching field. Fushun waste shale 
cracking, new catalysts, and a special has long been used for making cement. 
method of making petroleum coke. The Other waste materials like water, slag, and 
500,000-ton-per-year Dairen refinery was gases were being utilized to make chemical, 
hardly mentioned; but three other refin- fertilizer, and other products. Oil shale 
eries in Liaoning—No. 1, No. 6, and No. mixed with local coal was also being used 
7—reportedly did well in 1969. The No. 6 directly as fuel to generate power. 

refinery at Chinchou, which is not large, Maoming in Kwangtung Province has 

seemed to have been working on local een mentioned so much in the Chinese 
crude, synthetic fuels, and even edible oils. press in 1968-69 that there seems to be no 

The Shengli (Victory) field in Shantung, question that various facilities are in work- 
possibly located near the mouth of the jing shape and that considerable crude oil 
Yellow River, was not mentioned in the and refined petroleum products are being 
press. Previously, there was speculation that produced. Crude oil output in 1969 prob- 

it may be potentially very important and ably was in excess of 1 million metric tons, 
that some of the crude produced might which was at least 50 percent more than 
be going to the Shanghai refinery. Another the year before. Maoming’s third retort 
oilfield of possible future importance was plant was completed around September and 
reportedly discovered at Shashih in Hupeh, 4 fourth was under construction.30 Some 
west of Tayeh. byproduct metal of “great value” was also 

Reportedly, offshore equipment was pur- _ being recovered from the oil shale. Maom- 
chased by the Chinese from West Europe jing may have only one large refinery, which 
and Rumania. This strengthens the specula- _ refined not only the crude from local oil 

tion that mainland China has started to shale but also additional supplies from 

look into the matter of offshore exploration _ distant Taching. It is also possible that 

and drilling for oil. Meanwhile, two sepa- several smaller units were in existence to 
rate investigating groups have surveyed in handle the various crudes. During the first 
international waters contiguous to mainland pale of 1969, the quantity of crude oil re- 

China and found two promising areas fined reportedly was 7.9 times as much as 
one in the Yellow Sea between mainland hat in the first half of 1968. This implies 
China and Korea and the other farther ‘745 ™ Me rst hall o " P 
south in the Senkaku Islands, only 100 30New Chin N A Peipine: in 
miles north of Taiwan. The first group, Chinese). Oct. 4, 1969, p. ame (Perping:
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either minimal operations in the earlier was said to have overfulfilled 1969 produc- 
period when there was actually labor strife tion quotas 27 days ahead of schedule, with 
and/or the subsequent completion of large five major products surpassing all previous 
additional capacity. Nevertheless, Maoming __ records.



The Mi t e Mineral Industry of Colombia 

By Gordon W. Koelling 

The outstanding 1969 development in interrupted for more than | year; however, 

the Colombian mineral industry was the the title holders of cancelled mining rights 
initiation of crude oil production from the are to have priority with respect to appli- 
Putumayo area oilfields. Ouput from these cation for new concession contracts cover- 
fields not only halted a 3 year decline in ing the same areas; (3) the Government 
Colombia’s crude oil production but also may expropriate mining rights and proper- 
increased the total annual output to an ties if it deems such action necessary to 
alltime high. obtain a quicker or greater amount of ex- 

The performance of the other sectors of | ploration or production; (4) the Govern- 
Colombia’s mineral industry was mixed. ment may delcare any territory that offers 
Production of most metals declined al- petroleum possibilities a national reserve 
though pig iron, steel ingots and castings, and grant it, without subjection to the or- 
and platinum group metals registered dinary system of contracting or bidding, to 
gains. The output of most nonmetals was the Government-owned oil company, Em- 

up, with barite and salt showing the larg- presa Colombiana de Petréleos (ECOPE- 
est gains. In the case of mineral fuels and TROL), for the latter to explore, exploit, 
related materials, the only important pro- and administer directly or in association 
duction increase was registered by crude _ with national or foreign, public, or private 

oil; all other items showed some gains ex- capital. 
cept natural gas liquids and refinery out- That part of the law dealing with petro- 
put, which declined slightly. leum was the latest step in the furtherance 
Colombia continued to be the world’s of Government policy favoring a larger 

principal source of emeralds, ranked role for ECOPETROL in future oil devel- 
among the top 10 gold producers, and was opment contracts. Earlier in 1969, decrees 
one of the few producers of platinum. The were issued designating three areas for ex- 
output of these commodities was less im- ploration by ECOPETROL, but this desig- 

portant to the country’s economy than the nation could not, under then existing pe- 
production of such items as crude oil, coal, troleum legislation, convey exploitation 
iron Ore, limestone, cement, and salt. rights. Consequently, these decrees were in 

Late m December 1969, the President of effect a holding operation pending passage - 
Colombia signed a major new law govern- ie oo . 
. ; oe of legislation authorizing the establishment 
ing the country’s mining and petroleum . . 
industries. This law specifies that (1) all of national oil TESETVES. The Government's 
mines belong to the nation; (2) mining objective for acquiring such authority was 

rights held by private concerns will be to provide ECOPETROL with ample terri- 
cancelled if within 3 years the titleholders tory for development, especially on the | 
have not begun economic exploitation of basis of joint venture agreements with pri- 
the holdings, or if begun, exploitation is vate companies. 

PRODUCTION 

Despite a sharp decline in the produc- tered the most significant increase al- 
tion of some items, especially gold, silver, though platinum, barite, salt, and natural 
iron ore, and marble, the overall trend of | gas production also showed sizable gains. 
Colombia’s 1969 minerals industry produc- "a Geowrapher. © Mi hi 
tion was upward, Crude oil output regis) pc *? her, Bureau of Mines, Washington, 

215
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Table 1.—Colombia: Production of mineral commodities 

(Metric tons unless otherwise specified) 

a 

Commodity ! 1967 1968 1969 p 

METALS 
Gold, metal__.__.___...___.__.._..._--_._--troy ounces_. 257,668 r 239 ,555 218,872 

Tron and steel: 

Tron ore and concentrate_________....-thousand tons_- 807 r 578 352 
Pig iron..._--__.--.------.------------------do_._. 207 1198 206 
Steel ingots and castings. ___-_----------------do--_-- 252 r 256 263 

Lead, mine output, metal content e_____.__--------_------ 603 740 409 
Mercury....-_----.--------------------76-pound flasks_- 210 r 362 344 
Platinum-group metals___-_-_.---..-.--------troy ounces__ 'e 19,000 r 22,280 27,805 
Silver 2?____...-----------------------------------do_.--. 110, 442 100,344 77,1386 
Zine, mine output, metal content e__.____-_-.-_-------___-- 506 r 650 423 

NONMETALS , 

Barite__....---.--------------------------------------- 6,007 t 7,000 12,242 
Cement, hydraulic. _____...--..._-......__thousand tons__ 2,114 2,367 2,408 

ays: 
Kaolin (including china clay)_......________.._-do___. 11 t 84 . 88 
Other__._._.--.-.--------- 22-0 527 r 500 555 

Diatomite_._._....--.--.-___---_-____ eee NA 18,179 15,976 
Feldspar___--_.---.----------.---___.__ thousand tons. _ 18 r2) 22 
Gem stones, emerald._._._.__._._________thousand carats__ 256 1,020 NA 
Gypsum____..-.-.---__--_______________thousand tons__ — e 78 121 151 
Lime_____--.-..----.------_--_____ eee do. 876 915 NA 
Mica, all grades__.__--_-------_---_-------------------- re23 r 26 17 
Phosphate rock. _._....._......__._....._thousand tons-- a~----- ~aann- 12 
Quartz, quartzite, and glass sand______..____.__-..-do__-_- 37 r 150 158 

Salt: | | 
Rock. ._-..-----------.------ oe do___. 310 317 344 

' Marine...-.-.2-------1--- edo 159 188 334 

Total. _..---_--.2-- eee doe 469 505 678 

Stone, n.e.s.: . 

Dolomite._...-...-_..-__.--2--- eee do___- 12 r12 13 
Limestone___._.--------------------------.--d0_._. 3,351 14,287 4,258 
Marble____...-_._-_-_.-__.-___-_-_____-_-_eubie meters_ 3,665 t 3,927 100 

Sulfur, elemental. __.._....-.----_---__--.------- Le ee 24,000 re 32,250 e 30,700 
Tale, soapstone, and pyrophyllite______.-...-.__.._______- e 1,000 1,349 1,525 = 

MINERAL FUELS AND RELATED MATERIALS 

Coal, all grades__._.--.__....-._._._..-.-_thousand tons_- 3,100 r-3,100 3,317 
Coke, all types.__-.-.-------------------------.---do___- 111 r 435 465 
Fuel briquets, all grades__...__._____._-.__.___.._-do__ _ 14 16 NA 
Gas, natural: 

Gross production___......_...._.--_million cubie feet_-_ 99 ,920 195,357 103 , 882 
Marketed________-----_-_--__---___--_--___-_--do___. 37,721 r 38 ,247 44 , 767 

Natural gas liquids____._._...._-thousand 42-gallon barrels-- 2,914 r 3,302 3,210 
Petroleum: 

Crude oi]____.__---__-_____.---.--_-_-_-.._-___-do__-.- 68,877 63 ,435 76,776 

Refinery products: 3 
Gasoline and naphthas: 

Aviation gasoline.._...-..-......_._...do___~- 746 684 619 
Motor gasoline___.._..-__.-.-...__..._do___- 13,277 13 , 842 14,338 
Naphthas___-_._._---.-----____....-do__-- 463 2,344 2,117 

Kerosine and jet fuel: , 
Kerosine__.__.__.._---_..--_--.-.----do_-_-- 2,540 2,958 3,147 
Jet fuel_____._______-_-______-_______do___- 526 835 1,085 

Distillate fuel oils. ___._.._-___-___.______.do.__. 5,629 7,480 6,843 
Residual fuel oil__-.____-_.-_._-________.-..-do___. 14,904 16,501 15,6383 
Liquefied petroleum gases. __-...__-.--...-do__-_- 862 1,183 1,216 
Lubricants_____-_._____---_---__----_-_-.do___- 415 423 467 
Asphalt and bitumen, refinery_.___.-.__-...do__-_- 1,178 1,668 1,676 
Petroleum coke______-_---__.-___-----.--do___- 703 896 825 
Other______.____-_._.___-__._- -__--___---do___- 1,643 1,415 1,847 

Total_____-____._ doe 42,886 50 , 229 49 ,813 

e Estimate. P Preliminary. T Revised. NA Not available. 
1 Carbon black, chromite, fertilizer materials, and magnesite are also produced, but the level of output is 

unknown. 
2 Reported by Banco de la Republica as precious metal refinery output. 
3 Includes refinery fuel.
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TRADE 

Colombia continued to enjoy a favorable terms of value, declined sharply. A major- 
balance of mineral commodity trade in ity of the mineral items imported regis- 
1968 although shipments of crude oil, the tered increases. 
country’s principal mineral export items in 

Table 2.—Colombia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1 1967 1968 

METALS 

Aluminum, metal, including alloys, all forms_........._-...-_.-_-- 259 . . 126 
Copper, metal, scrap___.-.-------------.----.----------------- 121 ~----- 
Iron and steel, metal, including alloys, all forms__.........._-.___- 2,451 664 
Lead, ore and concentrate__.....__._.-.-----...----------~..----- 429. 1,180 
Platinum, metal__._.....--..-..--------.._...... troy ounces_-_ 14,214 25,913 
Zine, ore and concentrate_.._._.___.---....-..-..--------------- 1,073 575 

NONMETALS 

Cement..._.------------------------------------------------- 229 ,955 328 , 763 
Clays and clay products (including all refractory brick): 

Crude: Kaolin and other clays. __-...--------.-..---------- 96 16 
Products: . 

Refractory__.._.....--.------------------------------ 182 1,130 
Nonrefractory_.....---.---.-------------------------. 76 w----- 

Fertilizer materials, ammonia___.......------------------------ 21,470 37 ,304 
MINERAL FUELS AND RELATED MATERIALS 

Coal, all grades________...-.----------.---------------------- 1,422 2,713 
Coke_.-____..-.- 1 uu eee 75 89 
Coal tar and mineral pitch..____......-.-------.--------------- ------ 48 ,348 
Petroleum: 

Crude__..-____.-.___.........._thousand 42-gallon barrels-. 31,148 18,448 
Refinery products: 

Naphtha___.-.-....-.--.-----------------.----d0_._. wen nne 1,242 
Distillate fuel oils__._..__....--.-.._-.-........do___- wo aaee 2,038 | 
Residual fuel oil_...--....-.....----.-.----...--do___- 8,044 7,344 
Other_______.....-----------------.-----------do___- 179 56 

1 In addition to reported commodities, Colombia is known to export gold, silver, and emeralds, but data are 
not available concerning shipments of these items. 

| Major destinations of selected commodities, in 1968 _ ! 
| . (Thousand metric tons unless otherwise specified) 

Commodity Quantity 

METALS | | 

Platinum, metal, total._._..............-.-.--thousand troy ounces-_-...-.-.------------- 26 
United States__.......-..--.---------------------------d0_-~-- 2222-2 -- 26 

NONMETALS 

Cement, total.__.........--..-.--.--.---------- ee eee eee 29 
Brazil_............--.-----.------------------ eee eee 135 
Puerto Rico. _.__-------------------------------- + -- ee eee nee 79 

Fertilizer materials, ammonia, total_______.......-.-.---.-----------__----_----- eee 37 
Costa Rica. _....--------------------- + ee nnn nn ne ee nee 13 
Mexico______--------------- nn nn ne nnn ee eee ene 13 
United States.___..-..--.---..-.----------- ene eee 6 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum: 
Crude, total. _...-....---.-----..---thousand 42-gallon barrels_........._..------.-.18, 448 

United States____....-.--.----------- dO 12, 274 
Refinery products: 

Naphtha, total_._....-..----.---------------.------d0_..-_._......------------ 1,242 
Netherlands Antilles.___.........------.-----.-_-do______.__...----------.. 796 
United Kingdom_......-.--.-----------------_-do__.._______-------.-.-.. | 289 ' 

Distillate fuel oils, total........._...-.-.....--..-..._d0___.__.____------------. 2,038 
Virgin Islands_..........-------.--------..--..-d0______..-_-------.------ 988 
United States.__.....--.-.--------.-----..--...d0__.-_..-2.-------------- 521 

Residual fuel oil, total. ..........-....---.-.._______do__ 1 -__-----------. 7,344 
United States____...-_--_-_-----------------_-_--do___._..._--------.----.. 6,251
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| Table 3.—-Colombia: Imports of mineral commodities 

(Metrie tons unless otherwise specified) 

we 

Commodity 1967 1968 

METALS 

Aluminum: 
Bauxite and concentrate_________.__.__-.--------_.-------- 5,988 5,930 
Oxide (alumina) and hydroxide___.__-_--------------------- 431 750 
Metal, including alloys: 

Ingots, castings, and scrap___-_------------------------ 4,748 9,018 
Semimanufactures_________..------------------------- 995 1,158 

Antimony, metal, including alloys___----_---.------------------ 28 25 
Copper, metal, including alloys, all forms____-_------------------ 3,906 3, 586 
Iron and steel: 

Ore and concentrate____..---.---------------------------- ALT 348 
Metal: 

Pig iron and scrap___--------------------------------- 5,895 2,357 
Ferroalloys__...-.-.-.------------------+------------ 2,670 §,641 
Steel, primary forms__-.-_----.--------------.-------- 7,585 46,505 
Semimanufactures____._..----.-.--------------------- 77,672 122 ,564 

Lead: 
Oxides. _._._.----.-------------------------------------- 651 1,081 
Metal, including alloys, all forms____.----.--.-------------- 1,559 2,270 

Magnesium, metal, including alloys, unwrought______--.--.------ 11 17 
Mercury_________--__-------------------------76-pound flasks. 209 46 
Nickel: 

Metal, including alloys,sunwrought___._.______------.------ Al 39 
Semimanufactures.__._.._.._.__.__..--_---_-_--_------------ - 8g 27 

Platinum-group metals______.__...__._-.__.--.----_-_troy ounces-- ------ 6,140 
Silver, metal, including alloys._........._.___....--.-----do__-- 13 , 825 22,666 
Tin, metal, including alloys, all forms_____._______...-long tons__ 135 250 
Zine, metal, including alloys, all forms.___._.___._-..----------. 2,453 4,381 

NONMETALS 

Abrasives, natural, n.e.s.: 
Crude.________.___-_-------------------.-- +--+ ------- 59 396 
Grinding and polishing wheels and stones.____..-.--.--------- . 117 49 

Asbestos, erude_______.__..----------------------------------- . 13 , 752 12,761 
Boron materials, refined borax__.-____...---.-.--.------------- 310 152 
Cement_____.__._----------------------------------+--------- 202 307 
Clays and clay products (including all refractory brick): 

Crude clays, n.e.s.: | 
Bentonite______.-___-_--_-_-_ -- eee -e- 1,405 2,688 — 
Kaolin (china clay)___...-_-_--.---------------------- 2,255 3,194 
Other_____-------------_--_--.---------------------- 69 74 

Products, refractory... ___.------.-------.---------------- 2,562 3,286 
" Diatomite and other infusorial earths_______-__----------------- 920 1,203 

Fertilizer materials, manufactured: 
Nitrogenous___..._-_---.-.------------------------------ 10,115 7,690 
Phosphatie____..._-_-.._-.-----.-----------------+------- 21,529 39 ,901 
Potassic_____-.-_-._._.--_-------~-------~----------4------- 48,438 60,983 
Other, including mixed___...-__--------------------------- 21,118 33,985 

Graphite, natural__._.._.___.-_-_.--_---------------------------- 46 46 
Gypsum and plasters.____.____.-.---------------------------- 9,537 12,374 
Magnesite_.___....___._._-____--__-------------------------- 70 118 
Miea, all forms_____._.____.---__-._-_--_-----_-_-------------- 137 20 
Pigments, mineral_______.____.___._-_---_..------------------ 168 433 
Sodium and potassium compounds, n.e.s.: 

Caustic soda______._________-_____.__-------------------- 24,758 218 
Sodium carbonate (soda ash)_____.__.-_-------------------- 950 26,910 

Stone: 
Dimension stone______.._____-----.---------------------- 200 861 
Dolomite, chiefly refractory grade__________---------------- 3,293 4,716 

Sulfur_..---2--2_ eee eee +--+ 1,076 719 
Tale, soapstone, and pyrophyllite._.__._.______---------------.-- 962 532 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black_________-..--__-_-_-_-- ~~ i eee ee 897 349 
Petroleum, refinery products: 

Gasoline____._______.....-------thousand 42-gallon barrels_ - 490 41 
Kerosine and jet fuel_____----------------------.---do__-_- 63 2 
Distillate fuel oils _.....__.___________._____._._...-do__-_- 53 15 
Lubricants_____________---.----.--.-_--__--_-.._-.do___- 47 12 
Mineral jelly and wax_____--------------------------do_-_-- 164 181 
Other___-..-..------------------------------------------ 7 115 

Mineral tar and other coal, petroleum, or gas derived crude chem- 
ieals_____.--__-------------------------------------------- 315 NA 

NA Not available.
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COMMODITY REVIEW 

METALS mining operations and cut its ore produc- 

Aluminum.—lInvestigation of the bauxite tion by 39 percent while increasing its 
a : ig iron output by 4 percent. All of this 

deposits in western Colombia continued pis | mP P a aire 

during 1969. One result was an announce- pig tron was used in tic companys own 
. steel mill, which accounted for 78 percent 

ment by Government geologists that an es- £ the ; tal steel i 1 

timated 700 million tons of low-grade alu- of the countrys fota’ stec’ mgot ies cast 
. ; ings output during the year. Supplier cred- 

minous laterite reserves are present in the. 5° P ue y PP aa 
area between Popaydn in the Department its for the machinery nécded for a planned | 

of Cauca, and Cali in the Department of  100:000-ton-per-year_ cold-rolled products 
Valle Kaiser Aluminum & Chemical Corp mill were being sought by Acerias Paz del 

" , . .*° Rio at yearend, and a purchase contract 
holds the discovery rights to that portion was ex ona to be siened Pnin 1970 
of these deposits located in the Depart- ene 8 5 
ment of Cauca. Several mall producers completed a 

ee | a were in the process of constructing addi- 
Applications have been filed for mining tional steel-producin facilities * gurin 

claims covering bauxite deposits discovered ee 18 . vie 
at Macarena in the Department of Meta 1969. Siderurgica Mufia and Empresa Side- 

" rtirgica del Pacifico installed 10,000- and 
The Government’s Instituto de Fomento 12 600 ton. er-vear electric furnaces. Tespec- 
Industrial (IFI) has an interest along with . 1 y y 10.000 , i pe 
a private Colombian company. Ore con- tively» an 4 ee fOR-P letion ot the 
tained in these reserves is high grade, but furnace was de Acne steel e, en me 
reserves have not yet been determincd. Corp renin stee! mit empresa 

} ; Siderurgica de Medellin was in the process 
Gold.—Gold production continud to de- of doubling its electric-furnace capacity to 

pone for me fifth oat due y 069 The 40,000 tons per year and was adding a line 
percent drop in output during was for bar and _ structural steel production. 

re prima io the lower grade of eT. Completion of these projects was expected 
cls worked in placer-mining operations, al- jy 1970. 

though the sinking of a dredge during the . . 
| OO ir -ton- 

latter part of the year and a decline in 3 PB 5 fron mun ace with ai, ton 
underground operations were also factors. per-y P . y por vy 

stalled at Tibité, a town near Bogota. 
Production of gold during 1969 by the pyesent plans call for the plant to be com- 

four wholly owned subsidiaries of the In- pleted in mid-1971. The project is di- 

rotated. 96.182. troe core. 44 percent of rected toward pig-iron supplies for foundry 
, i ° use. Ore for the plant will come from a 

the country’s output), of which 63404 deposit located at nearby La Calera. This 
ounces were from Colombia's only under- is a shallow, surface deposit containing 
ground gold mining operation at Frontino. low-phosphorus ore with an iron content 

Pato Consolidated Gold Dredging: i In of 45-50 percent. Reserves are reported to 
which International owns the controlling — total 600.000-800.000 tons of iron 
interest, produced 72,312 troy ounces dur- . ae 

ing the same year. In November 1969, one Nickel.—As of yearend 1969, G, cgouations 
of the five dredges operated by Pato cap- were continuing between the overnment, 

. a . . The Hanna Mining Co. and Chevron Oil 
sized while engaged in normal dredging Co.. a subsidiary of Standard Oil Co. of 
operations, At yearend some equipment Ce Y § f 
had been recovered, and work was in prog- oom concerning the development 0 
ress to determine the feasibility of salvag- 9 [ateriuc nickel deposit near Cerro Ma- 
ing the dredge. toso in the Department of Cérdoba. The 

Iron and Steel.—Completion of its orc- lek ont at have proposed | the cstav- 

sinterization and oxygen-blasting facilities 's “tee oh an open pit mine ane a 
enabled Acerias Paz del Rio, S.A., the sme ter with an estimated capacity to pro- 

country’s only producer of iron ore and ‘duce 22,600 tons of ferronickel annually. It 
pig iron, to begin drawing from its large Was also proposed that Hanna/Chevron 
stockpile of iron-ore fines during 1969, have a two-thirds equity in the project; 
Consequently, the company was able to the remaining’ one-third _ participation 
close down all but one of its iron ore would be reserved for Colombian interests.
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NONMETALS Salt.—IFI announced plans to expand its 
Las . sea water evaporation facilities at Man- 

: oping an asbestos deposit . began ever aure. Annual output from these facilities is 
f : ‘ . Thee 5 

part of the Department of Antioquia late tO en tee aoe 1000000 one by 1972 
. ( . : se 2 ° > ° .. > > - 

n ee trove eserves mes deposit Te when it is expected that substantial quant- 

Mh a y hovercene ber non bent "The pro}. ities will be exported. IFI also was in the 
ected pr dhe ction rate is 2 000-2 500 tons of  P10°¢8S of expanding the daily ouput ca- 

P il | , , pacity of the Mamonal alkali plant to 750 
| ore annuay: tons of sodium carbonate, 260 tons of caus- 

Fertilizer Materials——In August 1969, tic soda, 250 tons of refined salt, and 108 
the Compania Colombiana de Minas tons of sodium. 

(COLMINAS), a dependency of _ IFI, | | , 
signed a contract with Pan American Con- MINERAL FUELS 

sulting, Ltd., for the turnkey construction - . oO 
of a superphosphate plant at Ventaque- Coal and Coke.—Production continued 
mada in the Department of Boyaca. This to be concentrated in the Departments of 
plant, scheduled for completion during Cundinamarca and Boyaca, which together 
1970, will: have a production capacity of accounted for approximately 70 percent of 

. 70,000 tons per year. The project is the the country’s total output. The only major 
first step under an IFI program for proc- washery functioning in Colombia during 

essing Colombia’s rock phosphate deposits, the year was that operated by Acerias Paz 
and the eventual production. of phosphoric del Rio, the principal producer and con- 
acid, triple superphosphate, and other SUM™eT of metallurgical coke. A program 
products. for test drilling coal deposits in the De- 

partment of Guajira was initiated by COL- 
nae nas amnounced f plans ie MINAS. If the results of this program are 

ro the ai of ce Celonkia, cheung, IL, COLMINASS parent en O . woe 
During the latter part of 1969, bids were ny? P ‘ans seek ‘ yall for the develo. Lo ; ? ment with foreign capital for the develop- 
invited on equipment for a concentrate . lant. which 1 " have a capacity of at ment of these deposits. Coal produced 
vet 500 tons per day. pacity from these deposits would probably be ex- 

ted. 
The completion of new facilities at the poe 

Amoniacos del Caribe (AMOCAR) petro- Carbonos de Carare, a company owned chemicals plant at Mamonal during 1969 by Spanish/Colombian private interests, 
raised its ammonia output capacity to 375 began production at an anthracite coal de- 
tons per day, an increase of 65 tons daily. posit in the Department of Santander dur- 

AMOCAR is owned by International Petro- 18 the latter part of 1969. The company 
leum Colombia, Ltd. (INTERCOL), a hopes to export about 100,000 tons of an- 

subsidiary of Standard Oil Co. (New Jer- thracite annually, mostly to Spain. 

sey) . Petroleum and Natural Gas.—Following 
Fertilizantes Colombianos (FERTICOL) 3 consecutive years of declining produc- 

announced plans to invest $5 million 2 in tion, crude oil output rose 21 percent to a 

the renovation of its fertilizer plant at record high during 1969. All of this in- 
Barrancabermeja. This plant's ammonia, ‘T¢@Se was accounted for by the Putumayo 

ammonium nitrate, nitric acid, and urea area fields which were placed in produc- 
units have regularly been subject to various tion during the early part of the year. All operational difficulties. crude from these fields was exported. The 

aggregate output from the country’s other 
emerald was discovered during. th vely fields continued to decline as in previous 

e 
part of 1969 at the privately owned Las _ 
Cruces mine located in the Department of Natural gas production also increased 

Cundinamarca. This emerald reportedly during 1969 but the rate of growth was weights 7,025 carats or slightly over 3 only 9 percent. Most of the country’s natu- 

pounds. It will probably be retained in §=——————_— 
the country and displayed as a national 2 Where necessary, values have been converted 

from Colombia Pesos (CP) to U.S. dollars at the 
treasure. rate of CPs 17.60 = US$I1.00.
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ral gas output was from oilfields; that carbon dioxide content. Production of nat- 
from the Putumayo area was considered of ural gas liquids decreased 3 perecnt during 
little commercial significance due to a high _ the year. - 

Table 4.—Colombia: Salient statistics of the petroleum and natural gas industry 

: 1967 1968 1969 

Crude oil: | 
Production. ___-.---------thousand 42-gallon barrels_ - 68,877 63 , 435 76,776 
Delivered to refineries........-..--------------do--__- 39 , 043 45,244 46,565 
Exported....--.-----------------------------do___- 31,148 18,448 29,853 

Natural gas: 
Production. __--.--------------~-million. cubic feet. 99 ,920 r 95,357 103,882 
Consumption !______..--.--------------------do_-.-. 37,721 r 38,247 44,767 

. Injected 2_._-...-----------------------------d0-_.. 42,097 t 41,325 37,421 
Flared _.....--------------------------------do._-- 20,102 15,785 21,694 | 

Natural gas liquids: 
Production _-___..-..-------thousand 42-gallion barrels - 2,914 r 3,302 3,210 
Consumption 3______._._.__-.._..--.---------d0-_--- 1,614 2,041 NA 
Delivered to refineries_.__........._-..---------do_._- 897 886 1,133 
Exported, mixed with crude oil___._.-.--_------do --- 224 215 NA 

Refinery products: 
| Refinery output 4___.___--_-------------------do_-_- 42 , 886 50,229 49,3813 

Consumption 5________-----------------------do.--- 28 , 530 30,728 32,005 
Exported__..._-.-.--------------------------d0-._- 8,223 10,680 | 11,767 

a 
t Revised. NA Not available. 
1 Includes shrinkage at natural gas processing plants. 
2 Includes small quantities used for gas-lift operations. 
3 Excludes the propane and butane output of refineries. 
4 Includes refinery gains and quantities used for fuel. 
5 Excludes most oil company use. | 

Source: Centro de Informacién de la Industria Petrolera. 

| Proved reserves of crude oil increased 1 to waive the 7.5 percent royalty period for | 
percent to a reported total of 1,036 million the Putumayo area concessions). Depletion 
barrels at yearend 1969. As of the same and amortization allowances are more gen- 
date, proved reserves of natural gas totaled erous under Law 2140 than under Law 10, 
1,939 billion cubic feet, 12 percent more and Law 2140 specifies a 50-year conces- 
than at yearend 1968. These increases were sion period with a possible extension of 20 
largely the result of new discoveries in the years, while Law 10 concessions are for 40 
Putumayo area. "years with a possible extension of 10 years. 

In June 1969, Texas Petroleum Co. Law 10 also requires the relinquishment of 
(TEXPET) and Colombian Gulf Oil Co. 50 percent of a concession area after the 
signed an agreement with the Colombian _ first year of exploitation. 
Government regarding modification of the In June 1969, the Colombian Govern- 
contracts covering their joint consessions in ment issued a decree designating an area 
the Putumayo area, Five of these conces- of 1 million hectares extending over con- 

sions were obtained under Decree Law _ tiguous portions of the Departments of Bo- 

2140 of 1955, and the remaining three livar, Sucre, Cérdoba, Magdalena, and 

were obtained under the more stringent Antidquia for exploration by the Govern- 
terms of Decree Law 10 of 1961. As a re- ment-—owned oil company, ECOPETROL. 

sult of the June agreement, the five Law Two additional areas were designated 
2140 concessions were changed to conform for exploration by ECOPETROL during 
to the terms of Law 10. the latter part of the year. One of 

This concession contract modification these areas, consisting of 200,000 hectares 

will have a highly favorable effect on Gov- in the Putumayo area, comprises the for- 
ernment oil revenues from the Putumayo mer Mandur concession, which was relin- 
area petroleum operations. The applicable quished by TEXPET and Colombian Gulf 
royalty for the TEXPET/Colombian Gulf Oil Co. in June 1969. The other area con- 
Oil Co. concessions under Law 2140 was 3 _ sists of 1.1 million hectares in the llanos of 
percent; Law 10 specified a royalty pay- eastern Colombia. Under terms of the 
ment of 7.5 percent during the initial 10 decrees designating areas for ECOPE- 
years of concession exploitation and 11.5 TROL, that company is authorized to 
percent thereafter (the companies agreed carry out geologic and geophysical explora-
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tion and other studies to achieve a better crease recoverable reserves at La _ Cira- 
knowledge of the areas’ petroleum possibil- -Infantes by 50 percent. : 
ities. The decrees do not confer exploita- TEXPET, operator for the concessions it 

tion rights, but other companies are re- holds jointly with Colombian Gulf Oil Co. 
Strained from submitting exploration § jin the Putumayo area, placed a 1,000-bar- 

| concession applications covering any part  yel-per-day refinery on stream at the Orito 
, of the designated areas, and ECOPETROL oilfield in 1969. This small plant was built 

| would have priority should it eventually’ jin Texas in skid-mounted sections by 
desire to exploit all or parts of the desig- owe—Baker Engineers, Inc. The sections 
nated areas. were shipped by boat to Tumaco and then 

Drilling activity increased during 1969 as trucked to the refinery site where they 
a result of the improved petroleum invest- were bolted together. By the end of the 
ment climate in Colombia. Data on drill- year, this plant was supplying all of TEX- 

: ing activity and results were as follows: PET’s Putumayo area refined products re- 

| "quirements. | 
| 1968 1969 Specifications for bids on a 3,500-barrel- 

Wells drilled: ©. . per-day refinery at Neiva were issued 
Exploratory: during the latter part of the year. This 

OE mmber-- ib 99 plant is to be operated as a joint venture 
: —_——_————— between TENNECOL and ECOPETROL, 

Subtotal.----do---- 78" swith the former holding a 51-percent con- 
Development: do 99 20 trolling interest. Crude oil for the refinery 

Injection. .....do...- 14 5 will be obtained from T7ENNECOL’s 
 Dry.._--------do-..- 1 6 nearby Dina oilfield. 

. Subtotal__-..do-_.- 37 31° Ground was broken at midyear for an 
| Total........do.... 54 62 additional crude oil distillation unit at 

- Footage drilled__.__..---feet__ 400,088 430,180 ECOPETROL’s Barrancabermeja refinery. 
OO When this unit goes on stream, probably 

~ --_Included among _ the successful in late 1970, it will increase the Barranca- 
exploratory wells drilled during 1969 was bermeja plant’s rated crude throughput ca- 
the discovery well of the La Cafiada oil- pacity from 75,000 barrels per day to 
field on a Tennessee Colombia, §.A. 100,000 barrels per day. This refinery expe- 

| (TENNECOL) concession in the upper  Tienced a series of problems during 1969 
Magdalena valley. Two extension wells that necessitated the shutdown of several 

drilled in this field were also successful. Units for overhaul and repairs, and re- 
Crude oil of very heavy gravity was discov. duced throughput to 65,000 barrels per 
ered by Chevron Petroleum Co. of Colom- day for a number of months; these diffi- 
bia in two wells located 10 kilometers culties had reportedly been overcome by 

apart on the west edge of the Nanos _ the end of the year. 
slightly south of Villavicencio. The com- In early 1969, the Colombian Govern- 
pany does not believe that these discoveries ment issued an executive decree directing 
can be economically exploited unless ECOPETROL to establish a refinery in 
lighter crude, which could be mixed with the western part of the country to serve 
the heavy oil to form a mixture suitable that area’s market. ECOPETROL was 
for transport by pipeline without heating, given the choice of establishing this refin- 
is also found in the vicinity. ery on its own or as a joint venture, with 

Capacity of water injection facilities at other participants. The site of the plant 
ECOPETROL’s La Cira-Infantes field was remains to be determined by a technical 
increased from an existing 75,000 barrels of | commission which, during the latter part 
water per day to 175,000 barrels upon of the year, requested the Departments of 

completion of the first stage of an expan- Valle and Narifio to provide detailed re- 
sion program during 1969. The second ports supporting their claims for the loca- 
stage of this program, scheduled for com- tion of the proposed refinery. Cali, Buga, 
pletion in 1970 or 1971, is to raise water and Buenaventura in the Department of 
injection capacity to 265,000 barrels per Valle, and Tumaco in the Department of 
day. It has been estimated that the two’ Narifio, have been mentioned as possible 
phases of this program together will in- _ sites.



THE MINERAL INDUSTRY OF COLOMBIA 223 

The number of companies distributing At yearend 1969, construction was in 

refined products in Colombia was reduced progress on a refined products pipeline 

to three as of August 1, 1969. On that from the Barrancabermeja refinery in Col- 

date, the distribution network of Shell Col- ombia’s Magdalena valley to Bucaramanga, 

ombia, S.A., which had been accounting 96 kilometers to the east. This 6-inch line, ° 

for approximately 8 percent of the coun- being built for ECOPETROL, will have a 

try’s total product sales, was placed under capacity of 8,000 barrels per day. Comple- 

the administration of Codi~Mobil, which — tion was scheduled for 1970. 

had been handling about 18 percent of the Construction was completed or in prog- | 

total. The latter company, in which Mobil _ ress during 1969 on several petrochemical 

Oil Corp. holds an 88—percent equity, will facilities in addition to those summarized 

manage, but not own, the transferred facil- under ‘Fertilizer Materials.” A  15,- 

ities. These facilities became the property 000-ton—per—year, low-density polyethylene 

of Mobil-Ami, a Colombian paint com- plant, owned jointly by ECOPETROL and 

pany, which is a wholly owned subsidiary The Dow Chemical Co., was completed ad- 

of the Mobil Oil Corp, Other companies jacent to the Barrancabermeja_ refinery. 

distributing refined products in Colombia Construction was in progress on ECOPE- 

are Esso Colombiana, S.A., and TEXPET. TROL’s plant for the production of aro- 

The ‘trans-Andean crude-oil pipeline ™atic hydrocarbons. This plant, also lo- 

from the Orito field in the Putumayo area cated adjacent to the Barrancabermeja 
to the port of Tumaco was placed in oper- ‘refinery, will have an annual ‘capacity to 
ation during March 1969. This produce 40,000 tons of benzene, 20,000 tons a 

311-kilometer line, built for Colombian Of which will be used in the manufacture 

Gulf Oil Co. and TEXPET and operated Of cyclohexane; over 40,000 tons of mixed — 
by the latter, was laid with a combination Xylenes; and possibly some toluene. 
of 18-, 14-, and 10-inch pipe and had an Construction continued on a_16,- 

initial rated capacity of 100,000 barrels per 000-ton-per-year caprolactam plant at 

day. Plans are to eventually increase the Barranquilla. This plant, scheduled to — 
line’s capacity to 150,000 barrels per day begin production during the latter part of 

by adding a loop line for a portion of its 1970, was being built as a result of a pe- 
length, constructing two new pumping sta- trochemical integration agreement between 

tions, and by installing additional pumps Colombian and + Venezuela, ECOPETROL 

at the four existing pumping stations. and the Venezuelan Government-owned In- 

A branch pipeline from Orito to a stituto Venezolano de  Petroquimica 

smaller field at Puerto Colon near the (I.V.P.) will each have a 45-percent share 
. in the venture, and a Netherlands com- 

Ecuadorian border was also completed dur- _ 

ing the year, and an extension of this line pany will have the remaining 10 percent. 
a Cyclohexane from ECOPETROL’s Barran- 

across the border to the Lago Agrio oil- . ; 
cabermeja aromatic hydrocarbons complex 

field was placed under contract. The ex- and ammonia from an L.V.P. plant in Ven- 

tension of the line into Ecuador will serve ela are to be the principal feedstocks 

as a temporary outlet for crude oil for the Barranquila plant. Plans call for 
production from that country’s the installation of equipment necessary to 

Putumayo-Aguarico area pending comple- convert a byproduct output of 4.3 tons of 

tion of a line from that area directly to ammonium sulfate per ton of caprolactam 
the coast. produced into marketable fertilizer.
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Table 5.—Colombia: Distribution of landholdings, crude oil production, 
and refining capacity, by companies, 1969 

Refining 
capacity 

Principal ownership Nationality of _Conces- Crude oil as of 
Company ! or affiliation ownership __ sions as of production Dec. 31, 

Jan.1, (thousand 1969 
1969 42-gallon (thousand 

(hectares) barrels) 42-gallon 
barrels 
daily) 

Antex Oil and Gas Co., Inc_. Petroquimica del Atl4n- Columbian/ (2) 3 ------ 
. tico and U.S. citizens. United States. 

Chevron Petroleum Co. of Standard Oil Co. of United States... 142,451 11,105 ------ 
Colombia. California. 

Colombia-Cities Service Cities Service Co_.-.--.  --..do_.._.... 205,999 4,804 wan--- 
Petroleum Corp (COL- 
CITCO). 

Colombian Petroleum Co. Mobile Oil Corp. and ~---do._--..-. 286,457 7,499 4 
(COLPET). Texaco Ine. 

Empress Colombiana de Pe- Colombian Government. Colombian.._... 324,000 9,484 75 
tréles (ECOPETROL). 

International Petroleum Standard Oil Co. (New United States_. 112,450 _____- 55 
Colombia, Ltd. (INTER- Jersey). 
COL). 

Mecom, John W_____--.... John W. Mecom.___.__ _.._do______-- 44,859 ______ woe ee 
Phillips Petroleum Co.__.... Phillips Petroleum Co__. _.__do__._.._. 286,074 ______» ------ 
Shell-Condor, S.A________-- Royal Dutch/Shell British/Dutch. 147,510 7,818 peoeee 

roup. 
Sinclair Colombian Oil Co... Sinclair Oil Corp___.... United States__ 48,149 ______ pou eee 
Sinclair Colombian Oil Co. Sinclair Oil Corp. and United States/ 67,691 7,917 wonnee 

and BP Colombian, Inc. British Petroleum Co., British. 
td. 

Superior Oil International, Superior Oil Co____.... United States... 119,107 —_____- wanuee 
ne. " 

Tennessee Colombia, S.A. Colombian citizens__... Colombian_-__-_ 69 ,115 486 poe nee 
(TENNECOL). 

Texas Petroleum Co. Texaco Inc____.._..... United States._. 325,463 9,855 3 
(TEXPET). 

Texas Petroleum Co. and Texaco Inc., and Gulf ----do___..... 1,240,400 17,810 1 
Colombian Gulf Oil Co. Oil Corp. 

Total___.----------- eee ----- 3,069,725 76,776 138 
anne LL ST SS Sr SSS SSS sss Ss SSNS 

1 Companies appearing in this column are limited to those listed as concessionaires in official records and 
publications. Such official lists exclude firms which have obtained a participating interest from concession 

. holders of record. 
2 Owns controlling interest in and is the operator for the El Diffcil concession included in the area listed un- 

der Shell-Condor, S.A. 
3 Excludes areas designated for exploration by ECOPETROL. The decrees designating these areas authorize 

ECOFETROL to carry out geologic and geophysical exploration and other studies but do not confer exploita- 
tion rights.



The Mineral Industr ineral Industry 

of the Democrati ic of the atic Republic of th 

Congo (Kinsh g asa) 

By Eugene R. Slatick 1 

In 1969 the economy and investment cli- for 15 years, after which the amount will 

mate of the Congo (Kinshasa) continued be reduced to 1 percent and cover only 

. to improve. The mineral industry, particu- technical cooperation and related expenses. 

larly copper mining and processing, re- The 6-percent share includes compensation 

mained the mainstay of the country’s econ- for the properties. Hence, the amount real- 

omy. ized by SGM will depend on the general 

In September the Congolese Goverment prosperity of GECOMIN. The payment 

and the Belgian Société Générale des under the 1967 agreement was 4.5 percent, 

Minerais (SGM) entered into an agree- which included large temporary expenses 

ment providing for compensation for the in addition to technical cooperation fees. 

mining properties of Union Miniére du In June the Government enacted a new 

Haut-Katanga (UMHK) that were nation- investment code that is designed to attract 

alized in January 1967. The agreement foreign investors, to create new businesses 

consists mainly of a 25 year extension of and to expand and modernize existing 

the technical cooperation agreement signed _firms.2 The new legislation provides var- 

in February 1967 by SGM and La Géné- ious tax exemptions, foreign exchange 

| rale Congolaise des Minerais (GECOMIN), _ guarantees, and other incentives. 

the Government-owned company. The 1967 Late in the year Falconbridge Nickel 

agreement was to run for at least 3 years, Mines, Ltd., of Canada was preparing to 

after which notice of termination could be _ establish a subsidiary, Falconbridge of <Af- 

given by either party. rica (Congo) , Ltd., in Kinshasa. The new 

Under the 1969 agreement, SGM will re- company reportedly will seek exploration 

ceive an amount equal to 6 percent of the and development rights for copper in Ka- 

value of GECOMIN’s annual production tanga. 

PRODUCTION AND TRADE 

The available data for mineral produc- "4 Foreign mineral specialist (petroleum), Bureau 

tion and trade are listed in the following of Mines, Washington, D.C. 
. 2 International Commerce. V. 75, No. 31, Aug. tables: 4, 1969, p. 25. 

225
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Table 1.—Congo (Kinshasa): Production of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity . ' 1967 1968 1969 

| : METALS 
Beryllium, beryl concentrate, gross weight___._.._.....----.--_ 2 _---- 144 
Cadmium, metal___-._-_2- eee eee eee 263 . 320 . §97 
Cobalt, metal______......--__----------_ +--+ eee 9,718 - §10,549 10,466 
Columbium, tantalum, concentrate__..._.__._---.----------_- 146 113 83 
Copper, metal, blister and refined_____..___......-------L____ 318 ,976 r 324,500 362,216 
Germanium, mine output, metal in concentrate___-__kilograms__ 347 ----- 11,000 
Gold, metal________.-- 2-2-2 ee _________troy ounces__ 153 ,520 169 ,975 175,804 
Lead, metal, including secondary_____.-..._-------.-------.- e 1,000 a ~---- 
Manganese, ore and concentrate, gross weight____.___._.-...._. 271,636 321,811 311,429 
Rare earths, monazite concentrate, gross weight_..._......___.. NA wane 178 
Silver, metal, secondary_......_...._......-..__troy ounces_._ 1,839,763 2,189,082 e1,896,000 

in: 
Mine output, metal content__......_......-.-_long tons_-_ 4,664 6,895 6,718 
Metal, primary____....-.------_.-.--..--.-_.-_-.dou._- 1,815 1,892 1,882 

Jungsten, mine output, metal content____..__._______.---..-- 112 82 136. 
Zinc: , 

Mine output, metal content__....______ ieee ee 121 ,547 126 , 529 e 127,500 
Metal, primary__._..--.--._.--..-..---2----.4--------- 61 , 492 62,573 63 , 732 

| NONMETALS 
Cement, hydraulic. .._.......--.-.--.----..-thousand tons_- e 260 NA NA 

Diamond: DO 
Gem________- eeu. _________thousand carats _. 263 551 491 
Industrial__..------ wee dL 12,891 11,353 13 , 625 

otal. __..-----------------------------------do---- —:18, 154 11,904 14,116 
- MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous__.............-.-..---.----thousand tons-- 133 71 66 

Petroleum: | 
Refinery products: . 

Motor gasoline._._....._._thousand 42-gallon barrels__ a---- . 691 e 700 
. Kerosine-and jet fuel______..._________......do___-_ wo--e 424 e 440 

Distillate fuel oil. .....-_-.__..2----_-__-_..___do._.- wee 1,006 . ©€1,050 
Residual fuel oil_..............-......-__-_---do_-__- wenee 1,595 e 1,700 
Liquefied petroleum gas___....._...-.....---.d0.__- woo-e 10 e 10 

Total___._._.-_------_--_-----------------do___- a 3,726 e 8,900 
— RITE — ET _ a * ATS Herre ree eee ans SEE Te 

e Estimate. = Revised. NA Not available. 

Table 2.—Congo (Kinshasa): Exports of mineral commodities 

(Metric tons unless otherwise specified) | 

Commodity | 1967 19681 

METALS | - 
Cadmium, metal, including alloys, all forms...._.......-.....-..---.-.----- 270 200 . 
Cobalt, metal, including alloys, all forms_.__....____...-..----------.--.-- 7,880 10,000 
Columbium-tantalum, concentrate__....--.------------------------------- 61 130 

Copper, metal, including alloys: Unwrought: | 
Blister and other unrefined, unalloyed___._.__________.----------------. ¢ 76,000 NA 
Refined, unalloyed, mainly wire bars_._.__..____-___---.--------------. 152,755 NA 
Cathode__.____--.-22.--- 2 eee eee ne ee 65,216 NA 

Total___._.-.------------ eee eee) 28 298,971 300 , 000 
Gold, metal, unworked or partly worked_______....___..._____troy ounces... NA 95,000 
Iron and steel, metal, ferroalloys...-.-..--.-_- ~~ _____- eee eee 1,968 NA 
Manganese, ore and concentrate__.__.__.-.-______-_--______-- eee. «= 275,921 300,000 

in: 
Ore and concentrate. _.......----__--.._-__-_--____...__ _-long tons_. 6,229 5,000 
Metal, including alloys, all forms.__...._-__-...._______________-do_.-- 1,299 1,800 

Jungsten, ore and concentrate. __...-.._-------- 2 ee eee 97 70 
ine: 

Ore and concentrate___....._.---._--.-- eee 57,196 40,000 
. Metal, including alloys, all forms..........--..- 2-2 eee 78,544 60,000 

NONMETALS 
Cement___.__------------------«-------------------- +--+ eee eee 33 , 229 50,000 
Diamond, all grades_____.._.-.--...---...-....-..----.-_thousand carats.. ¢ 13,100 11,000 

e Estimate. NA Not available. 
1 Estimate based on data for 9 months.
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Oo Table 3.—Congo (Kinshasa): Imports of major mineral commodities 
(Metric tons unless otherwise specified) 

Oe 
Commodity 1967 1968 

METALS 
Aluminum, metal, including alloys, all forms_.....___._..__..._.-.-_--___.- 7188 NA 
Iron and steel, semimanufactures_.------..-.-.....-.--- ~~~ ++ eee _e 50,759 NA 
Other: Ores, scrap, waste, n.e.8_...---------.----.-------------e eee 320 NA 

NONMETALS 
Cement_.-._-.---------------------+-- +--+ eee eee 544 NA 
Fertilizer materials. _...-......---------...--_-------------------------- 5,974 NA 
Salt__...-.--.---------- +--+ eee eee 27,941 NA 
Other: 

Building materials of asphalt, asbestos and fiber, cement and unfired non- 
metals, n.e.s__------------------- eae 1,517 NA 

| MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets_-_._-.....-...-...------- eee. «= 227, 724 e 230,000 

Petroleum refinery products: | . 
Gasoline, aviation. .......-............-..-thousand 42-gallon barrels_-_ 283) © 101 . 
Gasoline, motor___-..._----.-..------.-----------------------d0__-- 979 f 
Kerosine and jet fuel. ._____.___________-___________-_________do___-_ 492 e 86 
Distillate fuel oil. .....-..-....-._-_..2 1. 2... --_--------do___- 1,186 e 491 
Residual fuel oil_._...-...-....-.......--.-----u-- ~~ do___- 317 © 58 
‘Lubricants. _..---------.-..-----.---------------------- ~~~ - do. 61 e 42 

_ Liquefied petroleum gas________...-..---.. ~~ ______--..do.... e 10) e5 
Other_---.---------------- eee 0. e 50f 

_ Total_-..---------- 2 d0- ¢ 3,378 e 733 
Mineral tar and other coal, petroleum, or gas-derived crude chemicals_ ___ ___-_ 5,125 NA 

e Estimate. NA Not available. . 

COMMODITY REVIEW | 

METALS GECOMIN reports’ that production 
. . robably will not rise significantly in 1970 

Columbium-Tantalum.—Société Miniére Py t heul d teach abou. 450 000. tons in 

Union Carbide-Somikubi—SOMUCAR, a 1973 and about 560,000 tons in 1 978.4 
_ joint venture comprised of the Congolese The additional , tonnage is to come 
Government and Union Carbide, expects |, ainly from the Kamoto and Kipushi 

to start production at the pyrochlore de- mining areas. An underground mine at . 
posits at” Bingo me 1970 - A plant under Kamoto is expected to begin production in 
construction at Bingo will produce precon- 1970 or 1971 at an initial rate of 500,000 
centrates containing 40 to 45 percent ions per year of ore, averaging about 4 
Cb205. Proven ore reserves total 2.3 million percent copper. The output is expected to 

tons containing 9.6 percent Cb20s5 © increase to about 3 million tons by 1976. A 
dep ths of 25 meters; probable . Teserves are new shaft is to be constructed at Kipushi, 
estimated at 4.8 million tons containing2.4 J 16 the annual ore output is expected 

percent Cb2Os. | duction in 1 96 9 to rise from about 1.1 million tons to 
Copper. i Copper pro "T “ion in rosé about 1.4 million tons in several years. Al- 

by about 12 percent, the argest increase in though the ore reserves at the operating 
recent years, This, together with the high mines are adequate for the planned in- 

prices for copper on the world market crease in production, other ore bodies in 
added to the country’s rOrelgn exXC ae GECOMIN’s concession have not yet been 
earnings. Copper exports in 1968 were val- developed. These include one ore body 
ued at $353 million,® compared with $201 near Fungurume that reportedly is the 
pation an O60 wens Bat principal stn: largest undeveloped deposit; two other 

1 1 € pels ™S large deposits are at Mashamba and Diku- 
(220,000 tons) and Italy (37,000 tons) . luwe 

copper production m ; 1968 and 1969 was Plant expansions scheduled include add- 
as follows, In metric tons: ing a new section to the Kipushi concen- 

Form 1968 1969 —________ 
(revised) 8 Where necessary, values have been converted 

Blister__..-.--.--.--. i ; 101 127,142 at Gaires to U.S. dollars at the rate of Zl = 

Electrolytic. --------..------- 287,399 285,074 A *La {Cencrale Congolaise sacs Minerais. Rapport 
nnuel. 1968, p. 7; June 30, 1969, p. 37. Wor 

Total----------~------- 924,500 362,216 Mining. V. 6, No. 2, Februaty 1976, pp. 7-8.
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trator, doubling the capacity of the tions, the mines and the equipment be- 
Kamoto concentrator, expanding the Luilu come the property of the Government. 

cathode works to 159,000 tons per year, After 2 years of negotiations, MIBA’s 
and modernizing the Kambove concentra- concession was revalidated by the Govern- 
tor, the Ruwe beneficiation plant, and the ment. It had been granted originally by 
Lumbumbashi smelter. the Belgium Government and was an- 

During the year Société de Developpe-  nulled under the Bakajika Law of 1967. 
ment Industriel et Minier du Congo (SO- MIBA’s operations continued to be 
DEMICO), a joint venture of the Congo- plagued by poaching. 
lese Government and a _ Japanese A diamond purchasing office was opened 
consortium, completed prospecting in the in Kinshasa for a 3-month period begin- 
Musoshi area and surveying in the Kisenda ning in January. During that time the 
area. New ore deposits, averaging 3 percent laws against the possession, transport, and | 
copper, were found in the first hole drilled sale of diamond were not enforced within 
in the Kimpa district, where the copper the limits of western and eastern Kasai. 
mineralization was reported as being 4 me- The period apparently was extended for 
ters thick and 290 meters deep. SODEMI- an additional 3 months. Presumably, the © 

| CO’s proven reserves consist of 110 million diamond purchasing office, which opened 
tons, averaging 2.1 percent copper at Mu- in Tshikapa in October 1968, also re- 
soshi, and 30 million tons, averaging 4.5 mained open from January through June 
percent copper at Kisenda. 1969. | 

The company began development work Continuing its efforts to reduce smug- 
at Musoshi in June. Production of concen-  gling by legalizing artisanal mining, the 

trates containing about 36 percent copper’ Government opened two additional dia- _ 
is scheduled to begin about September mond mining sites to local miners early in | 

1972 at the rate of 53,000 tons of con- the year. Franchises were granted for 2 | 
tained copper per year, all for shipment to years, with the possibility of renewing 
Japan. Production is expected to reach them for up to 10 years. The areas are in 

- 100,00 tons by 1978. the Sankuru and Kabinda districts of west- 
In May a law (Ordonnance Loi No. ern Kasai and are adjacent to areas al- 

69/018) was enacted that places an addi- ready being exploited near Tshikapa. Late 
tional tax on copper shipments whenever in the year the Government decided to — 
the market price is above 50,000 Belgium stop issuing permits for artisanal opera- 
francs (BF) per ton (equivalent to about tions. 
45.4¢ per. pound) , presumably at the Brus- The Congolese Press Agency reported 
sels (Bruxelles) exchange. The tax rates that mine police seized 7.8 million carats 

vary with the different types of copper. of illegally held diamond during the year. 
The law apparently was enacted because of 
the high prices for copper on the world MINERAL FUELS 

markets. Petroleum.—Late in the year the Gov- 

Germanium.—Production of germanium ernment renewed the concession permits 
was resumed during the year. The output held by Société Congolaise de Recherches 
reportedly came mainly from the treat- ¢ q’Exploitation Petrolitres (SOCOREP) 
ment of stocks of renierite at Likasi. The and Gulf Oil Corp. /Syndicat Minier Afri- 

germanium ore occurs at GECOMIN’s ain (SYMAF). The permits were sus- 

Prince Leopold mine at Kipushi, where pended when the Congo became independ- 
the principal minerals mined are copper ent in 1966. Under legislation enacted in 
and zinc. 1967, the concessions had to be revalidated. 

SOCOREP’s concession covers about 4,400 
NONMETALS square kilometers on land; Gulf-SYMAF’s 

Diamond.—In April, Société Miniére de about 1,500 square kilometers offshore. 
Bakwanga (MIBA) granted the Congolese 
Government a 50-percent interest in its : . . 
diamond operations. If MIBA ceases opera- qyotid Mining. V. 5, No. 11, October 1969,
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SOCOREP plans to start work on its sidiary of Standard Oil Co. (Indiana), 
concession in early 1970. The Congo’s oil reportedly sought exploration rights in the 
potential has been enhanced by the discov- country. 
ery of large oil reserves in neighboring Ca- §=——————— | 
binda, At yearend, Amoco Minerals, a sub- 1970, ier Press Service. V. 37, No. 1, January





The Mineral Indu { C 
By Eugene R. Slatick 1 

The most significant events in the mineral ing .and quarrying operations. The largest 
industry of Cyprus in 1969 were the begin- employers were Cyprus Mines Corp. (about 
ning of operations of a copper-leaching 2,100 employees) and Hellenic Mining Co. 
plant and the depletion of a copper mine. Ltd. (about 1,100 employees). During the 
At the beginning of the year, mining leases year, reports were publishéd about the his- 
and licenses covered about 396 square kilo- tory, geology, and mineralization (non- 
meters (compared with about 411 square cuprous disserninated pyrite) of the Memi 
kilometers at the beginning of 1968), in- mine of Hellenic Mining Co. Ltd. and about 
cluding about 46 square kilometers for the mineralization near Troulli, about 26 
quarry operations (64 square kilometers at kilometers southeast of Nicosia.3 

the beginning of 1968) * Prosp ecting per- a Foreign mineral specialist (petroleum), Bu- 
mits covered 343 square kilometers (about reau of Mines, Washington, D.C. ‘ 

we kt boginning ¢ Petrapoulos, P. G. Annual Report of the Sen- 
293 square. kilometers at the beginning of 4. Mines Officer for the Year 1968. Nicosia, 1969. 
1968). Exploratory drilling in 1968, the p. 5. (a4 pp.) This report provided information 

: Jata < 7 or other parts of this chapter. ; 
most recent year for which data were avail 3 Lilljequist, R. The Geology and Mineralization 
able, totaled 68,341 meters, down from of the Troulli Inlier. Ch. in Bull. 4. Republic 

: . *7172 of Cyprus, Ministry of Commerce and Indiistry, 87,406 meters 1n 1967; most of the drilling Geol. Survey Dept. Bull. 4, October 1969, pp. 

was by Cyprus Mines Corp. In 1969 an esti- 45-87. _ 
ed 5.200 loved ir . Pantazis, Th. M. The Memi Mine. Ch. in 

mated 9,400 persons were employed in MIN- — work cited above pp. 37-44. 

PRODUCTION AND TRADE 

The available data for mineral produc- _ Table 2.—Cyprus: Exports of 
tion and trade are listed in the following mineral commodities 

Table 1.—Cyprus: Production of | Commodity 1967 ~—- 1968 
mineral commodities a 

(Metric tons unless otherwise specified) METALS 
aren nn “ . . ‘ . - “ Chromite____.-..-.-.--------- 27,381 23,970 

Commodity 196719681989 PS Scentrate.. -. 45,841 68,753 
SS —— * Cement_.....-.-._.-..---_ 8,914 12,262 METALS -----, 914 ' 

— a . C te__...-..-.-. 186,621 150,397 Chromite._.......... 21,806 26,104 28,548 mprows byne-~ 
Copper !_____-..-.... 15,507 17,086 19,929 NONMETALS 

Asbestos, crude._.__.......-... 18,839 17,984 
NONMETALS | Bentonite..------_--.--..----. 4,612 9,215 

Asbestos___......--.. *19,760 19,817 19,400 Gypsum: 
HRentonite.._._...._... 4,581 10,160 10,000 - Crudée._....----..-.-----. 18,162 10,295 
Cement____.__.._-._. 186,708 241,344 242,601 Caleined_..........-.--..- 298 216 
Gypsum: Mineral pigments: 

Crude_.-.-..-.... 45,700 20,320 16,287 Ocher._.___-.-------.2--- 463 650 
Calcined_.._.._-._ 16,300 30,480 10,318 Terre verte__.._--.-.-..-- 16 7 

Lime.-.-.----------- e 82,000 ¢ 85,000 99,898 Umber: 
Mineral pigments; Crude_......-.-...--- 853| 6,119 ° 

Terre verte_______ 17 7 .-._-- Burnt___......_...---. 5,388 Umber___..._--. 11,326 6,118 16,883 Pyrite......._____....._...... 721,660 811,814 Yellow ocher_____ 468 650 ------- Others._..... 2.22... 5, 189 1,422 
Pyrites (sulfur content) ee en a 

thousand tons__ 418 420 401 
Salt__......-.--.-.__ 6,687 4,816 5,778 

e Estimate. r Revised. 
1 Estimated content of concentrates, cement cop- 

per, and cuprous pyrite; excludes content in iron 
pyrite. 

231
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Table 3.—Cyprus: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

OT  ————————— re 
Commodity 1967 1968 Commodity 1967 1968 

ae LL 
Alum amas Fertilizer materials, manufactured: 27.68 

uminum and alloys_.__________._ 424 794 itrogenous._..----~-------- »680 17,719 
Copper, including brass 2277 51 132 Phosphatic.____..._...-..--. 20,233 27,587 
Gold_-.-_...-.._.__troy ounces_. 16,084 15,738 © Potassic._..-------.-------- 297 592 
Iron and steel: Salt_.-.--.2--2----------------- 216 875 

Pig iron and ferroalloys_______ 866 1,666 Sulfur._-..--.-- 22 2-2-2 eee. ------ = 2,485 
' Semimanufactures_...------_ 59,151 64,430 Stone, monumental_-__.----_.---- ------ 484 

Lead and alloys__-__.____..-_--_- 97 176 
Tin and alloys____.____long tons_- 613 721 MINERAL FUELS AND RELATED MATERIALS . 
Zine and alloys._____-__-.-----__ 211 477 Asphalt and bitumen, natural_._.-- 15,460 17,884 

| NONMETALS | Goal ~~~ --2-2-222rcrerctcece oe 300 age OK@__ 2 eee 

Asbestos_____..___.____-_-_-_-.. 165 ...... Petroleum refinery products: 
Cement___..--..2---------------- 17,887 10,121 Motor gasoline 
Clays_...----_-___--_--- 316 1,429 thousand 42-gallon barrels. _ 660 690 
a ec Distillate fuel oil. ...__do_.__ 743 997 

Residual fuel oil. ......do_._._ 1,317 1,566 
Other. _.__.----.-----_do___- 329 539 

COMMODITY REVIEW | 

METALS . if a new zone of low-grade copper mineral- 
Chromite Hellenic Mining Co. Ltd. re ization near the Skouriotissa mine could 

mained the country’s only chromite pro- be developed economically. The one cons 
ducer. At the beginning of 1969 the com. ‘iS teserves estimated at 20 million tons 

" 6 5 . averaging 0.58 percent copper. 
pany had chromite stocks totaling 7,979 Most of the output of the Hellenic Min- 
tons. Exports in 1968 were chiefly to three ine Co. Ltd contiaue d to come from the 
countries: Austria, 9,105 tons; France, 8,651 6 : . 
tons: and Canada. 6.198 tons } Mousoulos ore body at the Kalavasos mine. 
Co er —_Durin. the car Cyprus Mj Development work in 1968 totaled 578 feet 

Ppcr— 5 me y yprus Mines of shafts and 8,866 feet of drives. 
Corp. put into operation a $3 million, high- In 1968 Cvorus Sulphur and Copper Co 
temperature pressure-leach plant that can . YP P pper 0 

. ys rae Ltd. milled 465,681 tons of ore averaging 
process mill tailings containing less than 1.09 percent copper from the Limni mine 

| percent copper. The plant's output will Out at was 20,970 tons of copper concen- 
consist of copper in an acid-water solution, tra i averagin 90 4% percent P P er 

_ which will be piped to the existing precipi- Bing — P Pper- 
tation plant for the production of precipi- NONMETALS 
tate copper. The output of the pressure- | 
leach plant is expected to offset the com- Asbestos.—Cyprus Asbestos Mines, Ltd., 
pany’s decreased production due to the quarried 3.4 million tons of rock in 1968, 

lower grade of ore being mined. Mine tail- compared with 3.5 mitlion tons in 1967. 
ings are expected to provide sufficient feed About 1.4 million tons were milled to pro- 
for the plant until at least 1976. duce 11,162 tons of long-grade fibers and 

The company’s planned output of ore in 8,155 tons of short-grade fibers. In 1968, the 

1969 was 60,000 to 70,000 tons from the Asbestos Cement Factory at Moni manu- 

Mavrovouni mine, which ended operations factured 75 tons of flat sheets, 972 tons 
during the year; about 300,000 tons from of Sorrugaten sheets, and 229 tons of 
the Skouriotissa mine, which is expected to moroce & oh ‘lv risi 
remain active through 1971; and about Cement—The steadily rising output of 
300,000 tons from the Apliki mine, a new {2¢ Plants of Cyprus Cement Co., Ltd., and orn . “P , , Vassiliko Cement Works, Ltd. (a subsidiary 
open-pit mine still considered in the devel- of Hellenic Mining Co. Ltd.) continued to 

opment stage in early 1969. The Lefka “A” make Cyprus more self-sufficient in cement. 
mine was still under development; produc- Cement imports in 1968 were about 43 per- 
tion is scheduled to begin in 1970. Proven cent lower than in 1967. 

reserves at Apliki and Lefka ‘‘A” are ex- Fertilizer Materials—No progress was re- 
pected to be depleted about 1973. Studies ported regarding plans to build an 80,000- 
were made during the year to determine ton-per-year fertilizer plant near Larnaca.
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The plant is to utilize the country’s pyrite duced. The refinery will be operated by 
deposits and supply the domestic market Cyprus Petroleum Refining Co., Ltd., a 
as well as an export market. consortium comprised of the Government, 

the Cypriot marketing subsidiaries of Shell | 
MINERAL FUELS and Mobil oil companies, and Petrolina, 

| A contract was awarded to a British 2 Cveek-Cypriot marketing company. The 
. marketing subsidiaries of two other oil com- 

company to build a 15,200-barrel-per-day panies, Standard Oil Co. (N.J.) and Fina 

refinery at Larnaca The refinery is expec: will have rocessing ri hts at the refiner 
ted to be operating in late 1971. It will P 5 6 Y 

have the right to supp ly all the country's World Petroleum. V. 40, No. 13, December 
requirements for the refined products pro- 1969, pp. 12A-12B.
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The Mineral Industry of 

Czechoslovak 

By Bernadette Michalski * : | 

The imbalances in the Czechoslovak the Government issued price and wage 
economy, aggravated by the political and control measures and attempted to offset — 
economic upheavals of 1968, continued. repeated fuel and power shortages by orga- 
Fluctuations in labor growth and labor nizing a centralized distribution agency for 

productivity, as well as shortages in con- fuel and energy supplies. 
sumer goods, fuel, and power, contributed Economic programs for 1970 were 

to the increasing inflationary pressures. he announced which basically reasserted cen- | 
industrial growth rate increased 5 percent tratized economic controls, often at the 
in 1969, falling short of the goal of 7 per- . | 

Tes expense of economic reform measures. The . 
cent. Productivity increased 4.5 percent, “ : _ 
compared with a planned 5.8-percent plan focused on increasing productivity | 

increase. The average nominal wage during 1970 with more emphasis on : 
increased 6.5 percent, compared with the efficient utilization of labor and capital 
planned 4.3-percent increase. By May 1969 rather than on new investments. 

PRODUCTION | | 

Official published data on Czechoslova- ferrous metals through 1968. Such data on 
kia’s 1969 mineral output available at the antimony, copper, lead, and mercury have 
time of this writing were limited to a few _ been substituted in table 1 for U.S. Bureau 
major commodities such as bituminous of Mines estimates published in previous 
coal, lignite, iron ore, iron and steel, and editions of this chapter. Moreover, data on 

cement. Nevertheless, available information Zinc have been included for the first time 

on the industry’s general performance indi- 1" recent years, and estimates of silver pro- 
. ves duction have been revised downward, 

cates that production of most commodities . . 
babl hed highs in 1969 based on the byproduct relationship of 

_ Probably reached new ig . m ~ this metal to the major nonferrous metals 
In 1969, for the first time in recent for which published data became available. 

years, official Czechoslovak sources pub- SS neral ‘alist. B Mi 

lished statistics on output of selected non- Washington, D.C. Specialist, Sureau of Munes, 

235
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Table 1.—Czechoslovakia: Production of selected mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1 ; ; 1967 1968 1969 p 

METALS 

Aluminun, metal, including secondary ¢____.__.__...-thousand tons__ 65 65 65 
Antimony: we ; 

Mine output, metal content ¢r_______--_- eee 500 600 600 
Metal.___.-_-------------------- +e ee 1,100 1,200 e 1,350 

Copper: 
Mine output, metal content______--___-------._--.-----._--___- 3,900 4,500 e 4,800 
Metal, including secondary... __.------------------------------ 11,077 11,754 e 12,200 

. Iron and steel: 
Iron ore__----_-------------------------------thousand tons__ 1,914 1,573 1,572 
Pig iron (including blast furnace ferroalloys)._____.....-..do___- 6 , 822 6,920 7,045 
Ferroalloys, electric furnace.__.._._.._.___..-----.------do____ 97 100 105 
Steel ingots and castings. __.-__.-----------------------do____ 10,002 10,555 10,819 

L Steel semimanutactures. - - -----------------------------do---- 8,103 8,558 9,000 
ead: ° ‘ 

Mine output, metal content________..-____-.--------------.--- 6,800 7,100 e 7,300 
Metal, including secondary____.___._.-_.-------------------.. 17,526 17,878 e 18,000 

Manganese ore, gross weight... _..__....-----------------..-----.. 80,000 86 ,000 e 90,000 
Mercury, metal___...------------....-.-.-----_..76-pound flasks_- 203 116 e 150 
Nickel, metal, primary ¢__-__--._....-----------------.----------- 800 800 800 
Silver e__...--------------------..-__.--._.thousand troy ounces... 11,100 1,100 1,100 
Tin, mine output, metal content__..__.____._......_.__..-long tons__ 150 | 162 140 
Zine, mine output, metal content____.. 5 eee eee eee 7,559 9,875 e 10,000 

NONMETALS . 

Barite ¢__.___----------------------- ae eee 6,500 6,500 7,000 
Cement, hydraulic____--......__._.-._.-._.__._-_._thousand tons_- 6,460 6,493 6,732 
Clays, kaolin (including china clay)_.__.___......__.-_---_...-.-do__-- 335 341 e 350 
Fertilizer materials: Manufactured: . - 

Nitrogenous, N content______._._._-.._----.--._..___.-do___- 245 262 e275 
Phosphatic: | 

Thomas slag, P2Os content__________.-_._-_______.--__---.-. 16,512 10,302 e 10,300 
Other, P2Os5 content_.____...._.-_---.-.----------------. 257,685 253,516 e 260,000 

Gypsum and anhydrite: 
Crude___..-.---------.----.----_--..------.-thousand tons__ 371 407 e 425 
Caleined_____----..----.-----------.-.-------------.--do0___- 22 24 e 25 

Lime (quicklime and hydrated lime)_.___._..--..---..-.-.-..do_--- 2,362 2,310 e 2,300 
Magnesite: 

Crude_..___...---------------------------------------do__.- 2,106 2,150 e 2,200 
Clinker. ___.-.----.----.--_---------------------.-...do___- 517 e 800 e 900 

Perlite e__......_-..----- eee eee 8,000 10,000 10,000 
Pyrite: 

Gross weight__.......-...---.-.-._..-_--------.---.---do__.- 376 380 e 400 
Sulfur content e.._._--. eee -d0_ 160 161 166 

Salt___. -..--- eee dO 202 205 e207 . 
Stone, sand and gravel, n.e.s.: 

Dimension stone: Limestone and other caleareous___......do__.. 16,525 16,841 e 17,000 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen. _._--.-.----.---_-------------------------- 611,033 674,720 e700,000 
Coal: 

Bituminous. _____.-.-..-.--..--...--.-._--...-thousand tons... 25,946 25,927 27,210 
Lignite and brown_._..__--.--.------------------.-.---do.... 71,362 74,885 79 ,332 

Coke: 
Bituminous coal_...____..--_-___-_---_ ee doe 9,307 9,533 e 9,800 
Brown coal_________._-_____-__--_- ee _- doe 1,812 1,808 e 1,850 

Fuel briquets, brown coal______._______.--___ ee _----do-_-- 912 1,100 e 1,200 
Gas, manufactured, all types____....._._._._..__-..-million cubic feet... 214,677 226,754 e¢ 230,000 
Petroleum: 

Crude oil__-____.-...- 2 _ ii ii __________thousand tons_- 200 205 210 
Refinery products: 

Kerosine___......--.....-.-------- ~~ ~~ ~~~ do__-. 216 210 NA 
Diesel oi].__..-_--_.- 2 eee eee doe 2,460 2,622 NA 
Lubricants______.._.-_.-..------ eee -do__-- 124 116 NA 

e Estimate. P Preliminary. r Revised. NA Not available. 
1In addition to commodities listed, Czechoslovakia is known to produce gold and fluorspar, but production 

data are not available.



| . THE MINERAL INDUSTRY OF CZECHOSLOVAKIA 237 

a | TRADE | 

No details on Czechoslovakia’s overall The mineral commodity trade -tables for 
1969 mineral commodity trade were avail- 1967 and 1968 which follow are the most 

able at the time of this writing, but pre- recent, reasonably complete data available, 

sumably trade in these commodities shared and were compiled, chiefly from _ trade 
in the overall increase in the 1969 volume _ returns of other nations, listing each coun- 
of trade. Press reports indicate that during try’s imports from Czechoslovakia as 
1969, Czechoslovak trade with other Com- exports of Czechoslovakia, and each coun- 
munist countries (chiefly the U.S.S.R.) _ try’s exports to Czechoslovakia as imports 
increased 5 percent, while trade with non- of Czechoslovakia. This policy has been 
Communist nations advanced 11 percent. adopted because of the incomplete nature 
Quantitatively, however, the increase in of official Czech trade returns. It is 
trade with Communist countries was believed, however, that this method results 

greater than with the non-Communist'§ in a reasonable approximation of Czecho- 
nations, because over two-thirds of total slovakia’s total mineral trade. | 

trade was with Communist nations. Czecho- On the basis of this reverse trade data, 

slovak sources indicated that plans for Czechoslovakia’s mineral commodity exports 
1970 include expanding trade with other to non-Communist nations (including Yu- 
European Communist nations by about 7  goslavia) were valued in excess of US$158 
percent, compared with a 3-percent§ million2 in 1968, about 5 percent above 

increase in trade with non-Communist the 1967 level, while the country’s 1968 
nations. This shift, coupled with a reversal mineral commodity imports from _ these 
of the efforts on the mid-60’s to encourage countries were valued at about US$46 mil- 

individual enterprises to engage directly in lion compared with approximately US$82 
foreign trade rather than dealing through million for 1967. 
the foreign trade ministry, points to a re- _ 
versal in the trend of increasing liberaliza- 2'Where necessary, values have been converted 

yo f . te li 8 - from the Czechoslovakia Koruna (Kcs) to US. 
tion of trade policy. dollars at the rate of Kcs 7.20—US$1.00. 

Table 2.—Czechoslovakia: Exports of selected mineral commodities1 _ 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

METALS | 
Aluminum, metal including alloys, in- 

gots, and semimanufactures___._---- 6,771 8,826 Austria 2,545; West Germany 1,985. 
Copper: 
Plore and concentrate___...-----. 5,827 3,062 Japan 2,077. 

Metal, including alloys, ingots, 
and semimanufactures_-__.-... 950 3,025 All to West Germany. 

Tron and steel: 
Ore and concentrate: a 

Tron ore__...-.--.-.----..-~ 9,082 °5,585 All to Austria. 
Roasted pyrite.....--..---- ------ 615 Do. 

Scrap___...-----thousand tons-_-_ 8 16 West Germany 138. 
Pig iron___....--.-------do___- 196 66 Japan 63. 
Ferroalloys- ~-o----------dO___- - 23 28 West Germany 7; United Kingdom 6. 

teel: 
Ingots, and other primary 

forms____.thousand tons-- 49 114 West Germany 47; Italy 36. 
Lead Semimanufactures 2.__.do.... 1,990 2,124 U.S.S.R. 189; West Germany 183; Poland 176. 

ada: 

Ore and concentrate._...------- 354 1,292 All to West Germany. 
Metal, including alloys, ingots, 

and semimanufactures. - . .~--- 167 2,996 Do. 
Magnesium, metal, all forms. ----~--- 228 177 Do. 
Nickel: 

Matte and speiss_.------------- 20 ------ 
Metal, including alloys, ingots, 

- and semimanufactures_ -_..---- 468 265 West Germany 257. 
in: 

Ore and concentrate._long tons.__ ------ 51 All to United Kingdom. 
Metal, including alloys, ingots, and 

semimanufactures_ long tons... -.---- 15 All to Turkey. 
Titanium dioxide._._...._.-.-.-.--- 285 328 France 180. 
Tungsten: 

Ore and concentrate__-..------- 114 413 West Germany 239. 
Metal, all forms___....-..-----. ------ 20 All to West Germany. 

See footnotes at end of table.
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Table 2.—Czechoslovakia: Exports of selected mineral commodities 1—Continued 

(Metric tons unless otherwise specified) 
TTS aS nISIn ISTORII SSCS 

Commodity 1967 1968 Principal destinations, 1968 

a a a 

METALS—Continued 

Zinc, ore and concentrate__._._.__.... 18,326 19,360 Yugoslavia 17,602. 
Metals, nonferrous, n.e.s.: . 

Ore and concentrate___..._____.. 5,018 a 
Scrap, ash, ete___..-.----.----- 26,402 10,647 West Germany 4,177; Austria 3,780. 
Metal, all forms___._.....------ 998 1,679 West Germany 1,112. 

NONMETALS 

Asbestos, crude____---------------- 589 ------ . 
Barite___._-----------------------. 35,203 360 All to West Germany. 

- Cement_.___.-.-_---thousand tons--_ 195 151 Yugoslavia 129. | 
Clays and related products: | 

Crude clays 4___.___._-.-do___- 291 - 824 West Germany 146; Italy 49; Yugoslavia 39. 
ricks: , 

. Nonrefractory__............ 21,077 21,150 West Germany 6,535; Austria 4,167; Yugo- 
slavia 2,489. 

Refractory___._._....-...... 19,290 19,099 West Germany 6,376; Sweden 5,979. 
Feldspar, fluorspar, and cryolite._._... 5 363 53,055 West Germany 2,955. 
Fertilizer materials: 

Crude, phosphatic_..__....----. ------ 620,000 All to Hungary. 
Manufactured: 

. Nitrogenous_...._...-..---. 361,000 762,407 Poland 52,000; Yugoslavia 4,796. 
_ Phosphatiec_._----------... -----. 228,000. All to Poland. . 

Graphite___.......----.------_--.. 1,281 wae eee 
Magnesite 2._______.-thousand tons-_ 217 263 West Germany 119; Poland 54. 
Stone, sand and gravel: . —— 

Dimension stone__..__--.-._... 55,691 42,115 West Germany 26,117; Netherlands 7,615. 
- Gravel and crushed rock_.__.... 45,755 54,110 All to West Germany. 
Sand_.._.---.----------------- 10,366 10,489 All to Austria. . . 

MINERAL FUELS AND 
RELATED. MATERIALS - 

Coal: 
' Bituminous 2____thousand tons... 2,327 2,420 East Germany 868; Hungary 588; Austria 344. 
Lignite 2___......._.......do._.. 1,188 1,159 West Germany 1,145. 

Coke and semicoke 2______..._.do_... 2,167 2,281 East Germany 621; Hungary 283; Rumania 172. 
Gas, natural and manu- 

factured______.___.__._...-do___- 16 118 Austria 99; Switzerland 10. 
Petroleum: 

Partly refined oil___......do___- 113 175 All to Austria. 
Refinery products___._._.do____ 829 929 Austria 339; Switzerland 339; West Germany 

a 
1 Because Czechoslovakia publishes only limited data on exports of mineral commodities, this table has been 

compiled from a variety of sources. Except where otherwise noted, 1967 information is from 1967 Supplement 
to the World Trade Annual. V. 1, East Europe. (Statistical Office of the United N ations). Walker and Co., 
New York, 1969, 360 pp. 1968 information is from 1968 Supplement to the World Trade Annual. V. 1, East 
Europe (Statistical Office of the United Nations). Walker and Co., New York, 1970, 430 pp. 

2 Statisticka Rocenka Ceskoslovenske Socialistické Republiky, 1969 (Statistical Annual of the Czechoslovak 
Socialist Republic, 1969. Prague, 1969, 593 pp. 

3’ Gl6wny Urzad Statystyezny (Central Statistical Council). Rocznik Statystyezny Handlu Zagranicznego 
1968 (Foreign Trade Annual for 1968). Warsaw, 1969, 430 pp. 

* Official Czechoslovak sources listed the export of kaolin alone as follows: 1967—165,000 tons, 1968— 
170,000 tons. These figures duplicate in part data given in body of table, but include in 1968 45,000 tons of 
kaolin shipped to Poland and 14,000 tons of kaolin shipped to East Germany which are not included in the 
totals reported in Supplement to the World Trade Annual. 

5 Includes cryolite as follows: 1967—363, 1968—100, all to Poland (data from Polish trade returns); balance 
of material reported in Supplement to the World Trade Annual is identified as feldspar and fluorspar. 

6 Hungarian Central Statistical Office. Statistical Yearbook 1968. Budapest, 1970, 395 pp. 
7 Supplement to the World Trade Annual, and official trade returns of Poland.
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Table 3.—Czechoslovakia: Imports of selected mineral commodities 1 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

METALS 
Aluminum: 

Bauxite and concentrate 23 
thousand tons-_- 873 431 Hungary 296; Yugoslavia 96. 

Oxide and hydroxide 24____._......_.. 10,000 10,181 Hungary 9,000. 
Metal, including alloys: 

Unwrought, including scrap?2%5__ 31,004 47,999 U.S.S.R. 44,800. 
Semimanufactures_____.___._.___ ™'14,221 17,753 U.S.S,R. 14,859. 

Cadmium, metal, including alloys, all 
forms §6___ eee 141 174 U.S.S.R. 163. 

Chromium, chromite ore and concen- 
trates §5__________.__.thousand tons__ 99 122 U.S.S.R. 60; Turkey 53. 

Copper: 
. Ore and concentrate ?__-_-_.__-_.-__.... 4,357 947 All from Italy. 
Metal, including alloys:. 

Unwrought 35__._-.._______..___ ™ 82,000 38,169 USSR. 82,400; Belgium-Luxembourg 

Semimanufactures 35__.___...... 3,592 10,300 West Germany 6,220; Yugoslavia 2,206. 
Iron and steel: 

Iron ore and concentrate 
thousand tons_. 10,366 11,147 U.S.S.R. 9,502; India 986. 

Iron and steel scrap 6___._-_.-_do.-_.  --.-.- 37 All from Poland. 
Pig iron, ferroalloys, and similar ma- 

terials.._...----..._.-____._do___- 250 484 U.S.S.R. 459. 
Steel semimanufactures 235 6___do.___ 810 822 USSR. 395; Poland 174; West Germany 

Lead: 
Oxides 3________-__-....-.-.--.---. 3,217 3,464 Austria 1,810; France 1,173. 
Metal, including alloys, all forms ?5___ * 26,156 27,009 U.S.S.R. 25,200; Yugoslavia 1,809. 

Magnesium metal, all forms 5____..--.-,- 1,232 1,375 All from U.S.S.R. 
Manganese: 

re and concentrate. _thousand tons... 306 412 U.S.S.R. 279; India 100. a 
Oxides §____.___________-_-_____-_--- 900 2,100 All from U.S.S.R. 

Mercury 3_______..._.._..76-pound flasks... 2,848 4,641 Spain 4,264. 
N ickel, metal, including alloys, all forms__ #5 2,000 359 West Germany 55. 

in: 
Oxides 3_____._.........-long tons... 34 32 All from West Germany. 
Metal, including alloys, all forms 3 

do_._.-. —---.-- 120 All from Netherlands. 
Titanium, oxide 3___._~______- 2 eee 597 901 Ttaly 535. . 
Zungsten, ore and concentrate ?____....._., .-.--- 75 All from West Germany. . 
ine: sO 

Dust (bkue powder) 3_.._-..--------- 1,597 2,684 All from Belgium-Luxembourg. 
. Metal, including alloys, all forms 356__ 33,205 39,272 U.S.S.R. 16,800; Poland 12,674; Yugo- 

slavia 3,405. 
Other: 

Ores and concentrates, n.e.s.3___...._. 19,866 24,655 Finland 24,505. 
Metals and alloys, n.e.s.3___.___-.--_. 65 62 Belgium-Luxembourg 58. 

NONMETALS 

Asbestos___.__.-----.---_------_---_-. 33,060 36 ,906 USSR. 20,509; Canada 8,189; Austria 

Barite 3______--.---------- ------------ 1,920 1,870 All from West Germany. 
Borates, crude, natural 3__._-_..-....---- 6,000 6,900 All from Turkey. 
Cement 256_________.__.thousand tons-- 94 502 U.S.S.R. 399; Hungary 95: 
Clays and clay products: 

Clays, crude, n.e.s.3______-_-----.-. 14,388 10,3388 Yugoslavia 9,108. 
Brick, refractory? _.......-.----..-. 4,570 3,145 France 2,058; Austria 466; West Germany 

Feldspar and fluorspar 3__..........----- 1,404 1,020 All from France. 
Fertilizer materials: 

Crude, phosphatic 5.___thousand tons- - 481 476 All from U.S.S.R. 
Manufactured: 

Nitrogenous, N content... do---- 53 85 Austria 50; East Germany 9. 
Phosphatic, P2Os content__do-. ~~ 297 291 U.S.S.R. 170; Lebanon 11. 
Potassic, K2O equivalent-_-_do---- 466 482 . East Germany 428. 

Graphite, natural 35________.______._-_-- 7328 481 U.S.S.R. 251. 
Gypsum 6____ eee ----- = 8, 225 3,136 All from Poland. 
Lime 6_____- eee -------~ 22,628 39 ,575 Do. 
Magnesite 3_________.___-.------------- 1,500 7,000 All from Turkey. 
Pyrite, gross weight______thousand tons-- 95 80 U,S.S.R. 34; Poland § 25. 
alt: 

Rock. _ 2-2 eee ------------ 7,446 11,882 All from Poland. 
Brine___..-__-_-_.____-.-..------.-. 15,858 16,419 Do. 

Stone, sand and gravel: 
Dolomite 6.......--.---..---------. 3,094 3,095 Do. 
Crushed stone ?______.__.-_-.-----. 1,726 2,801 Austria 1,530. 

Sulfur: 
Elemental, all forms__thousand tons. - 237 287 Poland 159; U.S.S.R. 45. 
Sulfuric acid. _._._..._..-..---do_-_.- 30 68 All from U.S.S.R. 

See footnotes at end of table.
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Table 3.—Czechoslovakia: Imports of selected mineral commodities 1—Continued 

(Metric tons unless otherwise specified) 
in 

Commodity 1967 1968 Principal sources, 1968 
tn eee e een EOL LT CT CSS A A SS 

MINERAL FUELS AND . 
RELATED MATERIALS 

Asphalt and bitumen 2_____.._.___...... 49,3828 58,995 All from Hungary. 
Carbon black 35___________..-__._._-.-. 5,800 9,614 U.S.S.R. 3,900; France 3,582. 
Coal, anthracite and bituminous 

thousand tons... 4,162 12,718 Poland 10,617. . 
Coke and semicoke 5_.__._..__..--do__-- 91 59 All from U.S.S.R. 
Gas, hydrocarbon, natural 5 

million cubic feet_. 9,365 20 , 744 Do. 
Petroleum: — . . 

Crude 5_____.-.__-.--thousand tons... 7,425 \ g 49g U.S.S.R. 8,380 (crude and products, not 
Refinery products 35__________do___-_ 544 | ’ differentiated); Austria 34 (all lubri- 

. cants); other Western Europe 11 (var- 
ious refinery products). 

i ge 
t Revised. 
1 Because Czechoslovakia publishes only limited data on imports of mineral commodities, this table has been 

compiled from a variety of sources. Entries appearing without a source footnote are from: Statisticka Rocenka 
Ceskoslovenské Socialisticke Republiky, 1969 (Statistical Annual of the Czechoslovak Socialist Republic, 
1969). Prague, 1969, 593 pp. Sources of all other data are noted. 

2 Official trade returns of Hungary (exports to Czechoslovakia). 
3 Statistical Office of the United Nations. 1967 and 1968 editions of Supplement to the World Trade Annual. 

. V. 1, East Europe. Walker and Co., New York (exports of the United States, Canada, Australia, Japan, Re- 
public of South Africa, all non-Communist European countries, and Yugoslavia to Czechoslovakia). 

4 Official trade returns of Yugoslavia (exports to Czechoslovakia). 
5 Official trade returns of the U.S.S.R. (exports to Czechoslovakia). 
6 Official trade returns of Poland (exports to Czechoslovakia). 

oO COMMODITY REVIEW 

a , METALS ~ _ Steelworks at Ostrava was near completion | 
oe by yearend. Smaller open-hearth furnaces 

_ Iron and Steel.—About 90 percent of the at the Vitkovice Steelworks and the Tiinec 
industry's iron ore requirements are  ¢reelworks continued to be replaced by 
imported. Domestic ores average usually jarger capacity furnaces. Steel production 

- less than 35 percent iron content and the by furnace type is listed in table 4. While 
economic feasibility of operating these  ¢lectric furnace and oxygen converter 
mines has been under scrutiny since 1963. (Linz-Donawitz) steels have shown appre- 
Ore production maintained the same level ciable growth in the last 3 years, open- 

of output as it did in 1968, in spite of hearth steel (including Maerz-Boelen fur- 
continued shutdowns of marginal mines. naces) continued to supply about 
At least three additional mines were closed three-fourths of the total steel output. 

during the year, Nova Stolna, Luciabana, feimated scrap consumption by the steel 
and Dedicina Dobsina. Employees from industry was approximately 5 million tons 
these mines totaled less than 200 and were in 1969. Of this figure about 3.4 million 

for the most part transferred to magnesite tons was consumed in open-hearth steel 
operations at Kosice. production and about 1.3 million tons in 

The 2.3-percent increase in steel output electric steel output. Virtually all scrap 
was attributed to the expansion and mod- requirements are met domestically. The 
ernization of the nation’s major steelworks. scrap processing industry has launched an 
The construction of a third double open- expansion program to increase output by 
hearth furnace at the Klement Gotwald an estimated 50 peiccui in 1975.
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Table 4.—Salient statistics on iron and steel production 

1966 1967 1968 

| PIG IRON 
Number of blast furnaces____.--.--.--------------------------------- 22 20 19 

| Production of pig iron and ferroalloys: 
Pig iron for steelmaking__._-.--------------thousand metric tons.. 5,559 6,255 6 , 439 
Pig iron for foundry__-_--..------------------------------do---- 661 521 432 
Blast furnace ferroalloys_.....----------------------------do-_-- / 49 46 49 
Electric furnace ferroalloys._..........-.-.-.._-----------.do_.-- 91 97 100 

Total. __..----------------- ee ee eee eene-ee-eeeeee-----do---- 6,360 = 6,919 = 7,020 
Materials consumed per ton of pig iron: 

Iron ore and manganese ore______...---..-------------kilograms- - 504 428 361 
Sinter__....---------------------------------------------do_--. 1,329 1,444 1,571 
Serap__.._---------------.-------------------------- ----do_--- 52 44 40 
Coke_____----------------------------------------------do._-- 684 651 637 
Limestone_--_--.-----------------------------------------d0~_-- 220 178 172 

INGOT STEEL , 
Production of crude steel: : 

Open hearth_..._.--.-..--.-.----..--------thousand metric tons.._ 7,402 7,441 7,493 
Bessemer.-..--------------------------------------------d0~_.. 242 247 246 
Electric furnace__....._..._...-.----.-.---------_-~-------do..-_ 1,209 1,254 1,272 
Oxygen converter____.._....------------------------------d0o-_-- 275 1,060 1,544 

Total__._.....--_.------------------------------------do---. 9,128 10,002 10,555 
Materials consumed per ton of crude steel: 

Pig iron___._.-..---..-.-----------------------------kilograms- - 599 623 632 
Serap__..-----------------------------------------------d0__-- 479 472 462 

Uranium.—The general directorate of tion plant was under construction at Kaz- 
the Czechoslovak uranium industry re-  nejov. The effective operating date was not 
scinded the August 22, 1968, declaration reported. Clays of the Podborany region 
which halted the production of uranium exhibit high strength but are difficult to 
ore for delivery to the U.S.S.R. Ores were fluidize. The clays are principally used in 
mined at Pribram and Dolni Rozince. The the ceramic industry. Flotation plants in 
entire output’ was exported to the U.S.S.R. the area include Nepomysl, Buskovnice, and 

Kadan. 
NONMETALS | Fertilizers and Fertilizer Materials —The 

. . . Czechoslovak fertilizer industry satisfied 
Clays, Kaolin ae kaon industry about 75 percent of the nation’s require- 

1060 eat sf its me y growth pattern in ments for nitrogenous fertilizers and about 
__ Satistying omestic consump 500 one-half of its requirements for phosphatic 

requirements and placing about 150 to 20 fertilizers. Most of the raw material 
thousand tons on the export market. requirement for the manufacture of phos- 

The bulk of kaolin production is de-  phatic fertilizers is imported from the 
rived from deposits at Karlovy Vary, U.S.S.R. as phosphate rock. The nation’s 
Plzen, and Podborany. The Karlovy Vary total requirements for potassic fertilizers 
area clays are characterized by high- are met by imports, principally from East 
strength and heat-resistant properties par- Germany. | 
ticularly suitable for high-quality porce- Contracts for construction of additional 
lain. Extensive development of the area ammonia and urea units at the Sala Nad 

has been undertaken. The new flotation Vahom fertilizer plant in southwest Slo- 
plant at Bozicany continued under construc- yakia were awarded to Friedrich Uhde 

tion with operation scheduled for 1972.  Gm.b.H. The expansion program will in- 
Other flotation plants in the Karlovy Vary clude construction of a 350,000-ton-annual- 
area include Sadov, Osmosa, Kaolina, and capacity steam-reforming ammonia plant 
Marketa. Clays of the Plzen area do not and a 198,000-ton-annual-capacity Stamicar- 
exhibit the high-strength qualities of Kar- bon process urea plant. The completion 
lovy Wary clays; however, their whiteness date was scheduled for 1972. 

affords them particular suitability as fillers. A contract for construction of additional 
Flotation plants in the area include Homi urea production facilities was also awarded 
Briza, Chlumcany, and Ledce. A new flota- Continental Engineering (Netherlands) and
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Klockner Industrie Anlagen G.m.b.H. (West Michalovce, Mnisek, Novy Jicin, and 
Germany). The contract calls for an Prague. | 
investment of US$7 million for an urea 
plant of 200,000-ton annual capacity to be ‘MINERAL FUELS 
commissioned by late 1971 at the Zaluzi . . ; wes 
Fertilizer Complex near Most in northern Solid fuels maintained their position as 
Czechoslovakia. ne ann ® primary energy source. Pro- 

. eae ; uction of brown coal, a major energy 
server were reported in excess af | billion source for Czechoslovakia’s electric power 

tons. The current production level sur- anu sah -" neased Py OP on ne, ote naffoed. 
passes domestic consumption requirements” ng tha P in dustry its fos t v  nifeant oto. 
and affords significant quantities of magne-  quition recove y. h a ; & 
site clinker and magnesite brick for ; very since the adoption of the 
export. The mining and processing indus- fe neestnial reforms wee ane the ut 

. aoe own of marginal mines and increase 
Slovak “Magnesite "Eomplex. 2 PY tine mechanization in remaining collieries. The 
employing about 1,900 workers in 1969. increased production was, however, not 
The complex controls eight units; five are sufficient to offset Czechoslovakia’s fuel and 

concerned with mining and processing ein eae The t ae 5 ane 
magnesite, two are engaged in processing tons. ae th tot 1060 hit vo me al 
fire clays (Kalinovo and Poltar deposits) , ° . toe | pumamous oa 

_ quartz sands, and the manufacture of silica tio Pe repre 000 peak level P roauc 
refractory products, and the remaining were emplo ed at the basin in tha wea man 
unit at Kunova Teplice is an engineering prey mien year. 
group. _ Petroleum and natural gas, principally 

| The industry has been undergoing imported, shared an increasing role in the 
; , nation’s primary energy consumption as 

expansion. Three additional kilns were ; 
| installed at Jelsava during 1967-69. Con- rence qin the percentages tabulated 

struction continued on the 1.5 million- 
ton-annual-capacity Mikova mine near Jele | 7 Fe 
sava. No production date for the mine has —_______ 
yet been announced. Within the next Fuel type 1960 1965 1970 1975 
decade, Czechoslovakia has slated US$250 Solid fuels____.-.------ 89.0 82,1 75.0 64.9 : 
million for investment in the magnesite Liquid aelgenoo7zooo 77 §.3 13.1 18.8 26.9 
industry. Hydropower_..-.-.----. 2.1 2.6 1.8 1.4 

Perlite—Perlite mining operations have Te Gtod electri power. ___- 3 1:6 3 7 
been underway in Czechoslovakia) since)©=_—-—OOOOOOO 

1966. Apparently all of the perlite output Crude imports from the U.S.S.R. totaled 
is derived from the Lehotka pod Brehy 8.5 million tons in 1969. Soviet crude 
mine and processing plant operating at a imports will soon be supplemented by 
10,000-ton-per-year-capacity level. A second crudes imported from the Middle East. By 

plant was under construction in 1969, agreement concluded in 1969 Iraq con- 

probably near Byst in eastern Slovakia, tracted with Techno-Export of Czechoslo- 
Equipment for this 50,000-ton-per-year-ca- vakia to build an oil refinery at Basrah. 

pacity plant will be supplied by the Fed- (8832. million the Prodects paid by. Iraq 

a ot ene plant cutpat ill eexported. crude oil exports to Czechloslovakia. The 
’ ; agreement includes Iraqi National Oil Co. 

Perlite expansion plants are located in financial participation in a crude oil pipe- 
principal consuming areas including Brati- line from thé Yugoslav port of Rijeka to 

slava, Cheb, Kosice, Lohotka pod Brehy, Hungary, Czechoslovakia, and Poland.



The Mineral Industry of Finland 

By F. L. Klinger ! 

Finland’s mineral industry continued to  vately owned iron and steel companies. — 
expand in 1969. Increased production, con- Several new plants for manufacturing sul-_ - 
sumption, and trade were noted in all sec- furic acid and other fertilizer ‘materials 
tors of the industry because domestic and was completed or under construction. A 
foreign demand remained strong. A revival new cement works was operated in the 
of building construction, continuing’con- arctic region. In the fuels sector, new 
trols on wages, prices, and taxes, and plants were being added to the Porvoo 
removal of the export tax were contribut- refinery complex, a petrochemicals com- 
ing factors. pany was formed, and an agreement was _ | 

New mines, already producing or in reached for constructing a nuclear power- 
advanced stages of construction, were plant at Loviisa. Imports of fuels were at 
increasing productive capacity for copper, record levels, and for the first time, oil 
nickel, chromite, pyrite and sulfur, talc, provided more than 50 percent of the 
and construction materials. The country’s nation’s energy requirements. 
first zinc smelter was completed in Decem- Finland joined the Organization for Eco- 
ber. A new steelworks was under construc- nomic Cooperation and Development 
tion at Koverhar, as were rolling mills at (OECD) in 1969. 
Raahe and Hameenlinna, and an impor- §=——-——— 

7 P . 1 Physical scientist, Bureau of Mines, Washing- 
tant merger took place between two pri- ton, D.C. 

PRODUCTION | : 

Production indices for major sectors of 10 months of 1969, were as follows: 
the mineral industry, for 1968 and the first | 

(1959 = 100) 

Sector 1968 1969 

Mining and quarrying___.__.___._.. 147 167 
Basic metal industries._._._-.___-.. 270 314 
Nonmetallic mineral processing... 219 245 

_ Chemical industry___.......__.. 247 e 250 . 
Petroleum refining........_...._. 561 e 660 
All industry_.-.--..------------ 182 197 

e Estimate. 

Principal source: Central Bureau of Statistics 
(Helsinki). Bulletin of Statistics (Tilastokatsauksia) ; 
No. 12, 1969. 

Table 1.—Finland: Production of mineral commodities 
(Metric tons unless otherwise specified) 

ne NN ie AN ea 
Commodity 1967 1968 1969 
a ene 

METALS 

Chromium: 
Chromite concentrates, gross weight___._.._____________.___._____ 6,384 86,196 71,326 
Chromic oxide content____.-...---_----. 22 eee. 2,815 14,949 30,100 

Cobalt: 
Mine output, metal content e._ ee 1,800 1,700 1,650 
Metal___.___-__--_---- +--+ 2 eee eee 17 505 778 

See footnote at end of table. 
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Table 1.—Finland: Production of mineral commodities—Continued 

_ (Metric tons unless otherwise specified) 
i er, 

- Commodity oy . 1967 1968 1969 
a 

METALS—Continued . 

Copper: 
Mine output, metal content__....._..._-----__--.-------.----.--. 29,386 80,183 © 33,250 
Metal, electrolytic_._----_...----.------------------------------ 34,178 35,895 33 , 877 

Gold, metal_.._...__._.._---__.-.----.---------..--_.-_-troy ounces.._ 20,281 21,380 18 , 872 
Iron and steel: 

Iron ore: 
Magnetite concentrate___.__-..--------._---_-thousand tons... 642 e510 588 
Pelletized iron oxide (from pyrite).__--.._.-..-......_.-do____ 299 341 296 
Roasted pyrite (purple ore)..-.--e«------.--------------d0___- 39 101 123 

Pig iron._.-_...--_------.-------~-------------------_----d0___- 1,017 1,039 1,162 
. Ferrochromium._....-....--.---_--~----------------~~---dO_-- Lee 8 26 

Steel, crude__...--..----------------..--------~----~------d0___- 411 700 951 
Semimanufactures_-__....-.--------..-----------------.---do____ 340 554 “712 

Lead, mine output, metal content____-.....---.-__-..--_--_ ee 4,786 4,524 4,558 
Nickel: . 

_ Mine output, metal content_____.-_...-.---..------- eee 3,458 3,326 3,625 
Metal, electrolytic.__.........-..-..-.- 2-2 eee 3,003 3,327 3,722 
Sulfate, metal content___.....-_._...-._.-.-------------------- ee 160 177 191 

Rare-earth metals: 
Lanthanide concentrate, gross weight. ._..._-....---------------.. 14,127 12,152 10,117 

_ Oxide content___....-- 22 500 402 355 
Selenium, metal.._.-..-.--...-..-.-...---.-..-----.----_--kilograms. 6,696 7,296 6,197 
Silver, metal_.....-..-._.-----..-._--__--.-__-__--_--__troy ounces_. 628,000 677,000 625,000 
Titanium concentrate (ilmenite), gross weight___..___.._.-...------.--.-. 126,900 189,500 188,200 
Vanadium pentoxide_____._-___._-_--__-___-._--- eee eee eee 2,093 2,139 2,403 . 
zi Metal content_.___-_--_...----_----~-----------+--------------e. 1,172 1,198 1,346 

ine: 
Mine output, metal content e_______.._.-__-__.-_--..-...-_.--.-. 60,800 65,400 71,200 

. Metal___-_--_--- ee eee eee eee eee 1,084 

NONMETALS 
Asbestos____.--....------ eee eee = « 10,524 = 12,3384 12,448 
Cement, hydraulic. _____..._-_-__-_=-._---_-__-_-.----thousand tons_. 1,514 1,476 1,759 
Diatomite____..__.._...--- eee eee eee 1,619 1,980 1,820 

_ Feldspar___....-------.----2---- ee eee eee) 7 54,744 54,427 ¢ 63,000 
~ Fertilizers, manufactured: — mo 7 

Nitrogenous_.-___..---..-.--.---------..---.--.-thousand tons_- NA NA 188 
Phosphatic.___._--.--...-._-..-._--__--.--.-- ~~ dO 395 e 320 © e215 
Other__._..._..-------- eee dO NA NA 934 

Lime... -.__------_-- eee Oe 230 210 213 
Limestone, all types__--_--....._--____-_-_-_-__- ~~ --_-----_-_----do___- 3,269 r3,726 e 4,000 
Pyrite: 

Gross weight___.....-...--._--_-_----.-----~-----------_.-d0_-_~ 712 174 e 803 
Sulfur content. ._....-...-__- .----- doe 341 371 e 378 

Quartz_.._--_.-__------------- eee ------ =: 61, 000 65,000 e¢ 70,000 
Sulfur, byproduct (recovered): 

; Elemental_._.-....---.__-_--_-------_-------- 2 eee ------ 101,418 125,249 111,841 
Gaseous (in SQ2)________-._---._-.------------------------------ 181,891 205,088 192,846 

Tale and soapstone: 
Tale__-----._---------.------ ~~ ee ee eee 2,562 2,476 ¢30,000 
Soapstone. ___...-..--._-...._.-..-...--.-..-..-~-_cubie meters. - 150 e 200 NA 

Wollastonite_...........-_..-- eee eee ee 3,890 4,296 5,200 

MINERAL FUELS AND RELATED MATERIALS 
Coke, all types_._......._--.__-..-__-...-..-__--.--.--thousand tons.-_ 136 e125 e127 
Fuel briquets__.__....._.--._-- ee eee do 25 26 30 
Gas, manufactured________._.._.-__-.-.._.-._-_.---million cubic feet_- 2,560 r2,108 2,362 
Peat, for fuel use___.____.___._______________-________.-_thousand tons-_ e 100 e 100 109 

Petroleum refinery products: ! 
Gasoline. _..__......-.--______--_-_______...-----thousand tons-_. 941 r1,072 1,309 
Kerosine and jet fuel. ~~ - --------2-2 222 none rene r nero ro 77 d0---- 42 1 bus 81 

istillate fuel oil]. ........._-..--.-_-_-----L-___--_---_---do._-- ' 
Residual fuel oil_.____.._........-..---. edo... «= BHI {2'2e1} 4,420 
Liquefied petroleum gases___.-..-.---_-----.--------------d0__.- 56 t 53 49 
Bitumen and other__.______-__--_--__-_-_--_---------e eee 295 339 876 

Total refinery products___..._--.---_-----_-__--_-_--._---do__-- 4,447 r§,483 6,735 
Total crude oil processed__.._---.--.-----.---------..---do._-- 4,657 5,990 7,052 

e Estimate. r Revised. NA Not available. 
1 Source for 1968 data: OECD (Paris). Oil Statistics. 

TRADE 

Finland’s total commodity trade showed mineral commodities, however showed a 

a slight deficit in 1969, amounting to  ————— 
approximately $36 million.2 A surplus of fra Here necessary, values have been converted 
$44 million was realized in 1968. Trade in the rate of Fmk 4 5 US$t 00. to U.S. dollars at
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Table 2.—Finland: Exports of mineral commodities. . | 

(Metric tons unless otherwise specified) 
a 

Commodity 1967. 1968 
eee 

| METALS 

Aluminum metal, including alloys, all forms_________.__.....___________________- 2,648 4,025 

Copper: 
Matte____.-.-.-------_------ eee eee eee ee 215 NA 
Metal, including alloys: . 
Unwrought_---..--------------- eee eee e------- =) 11, 922 10,825 
Semimanufactures__-_..__.-_-.--.--------------------------------.--- 12,200 13 ,029 

Tron and steel: 
Ore and concentrate, except roasted pyrite__........._..-..---.---------_----. 121,501 170,623 
Roasted pyrite_....___._---_--_ ee eee ee 5,619 14,352 
Metal: 

Scrap__-.-.------1- 2-2 4,906 10,470 
Pig iron, including east iron_-....__...........---_._---.-------_--------- 791,918 684,908 
Steel, primary forms.__...___.....____________.____-.-______________ ee 2,448 344 
Semimanufactures__.__............---------------------------------=- 57,300 159,095 

Lead ore and concentrates_________._____..__________________-_---- eee 7,545 9,399 
Nickel metal, including alloys: 

Unwrought_______ eee 2,648 2,925 
Semimanufactures_.._........_-___._------___-__________-__--_ eee 21 wenn nee 

Platinum-group metals and silver: Metal, including alloys_________value, thousands_- $343 $846 
Selenium, elemental__._....---..-__-_-.-_--_-_ eee 5 6 
Tin metal, including alloys, all forms_______..-.--.-.-.--._.----__-_-_--long tons-- 11 8 
Titanium: . 

Ore and concentrate________...._____-.---_.---_-_-_--_-_-_-_-_-___-------. 40,481 45,889 
Oxides__---.--..--._--- 2 eee eee eee ee 5,128 4,287 

Vanadium oxides___-......-----.-2 2 + --- eee eee 2,491 2,572 
Zine: 

Ore and concentrate. __._..--...--.---.--- 2. ~~ eee eee -------- «115,827 =125, 947 
Metal scrap____.-__- ~~ eee eee eee 134 377 

Other: - 
Ashes and residues containing nonferrous metals__.______.__.______.--_-.____- 1,222 8,274 
Oxides, hydroxides, and peroxides of metals, n.e.s__...._..--_----------_------- 1 993 
Metals, including alloys, all forms: . NA 

Alkali and rare-earth metals_..___...._.-..-._-.--_-----------------_-- 53 | 
Base metals, n.e.s____._-___-__-------.-----1--_-- ee eee 169 375 

NONMETALS 

Asbestos____.-.--------- eee ee eee 8 , 849 10 ,322 
Cement___.------_--------------- eee eee ee eeee-- = 12, 808 82 
Clay products___.--_--------------..----..-_______-...__.-_-value, thousands__ $307 $237 | 
Diatomite and other infusorial earths___._._.....______--_-___________-_-________ 98 28 
Feldspar____------------------_----------------- +--+ -- eee ------ 81,185 45,255 
Fertilizer materials, manufactured._..____.--.........-_-----_-----.----_------. 16,864 49 ,057 
Lime____-......--------- ee ee en ee ee eee 1,505 ___ ... 
Mica, all forms___...-.....-..-..----_.- eee eee 25 44 
Precious and semiprecious stones, except diamond___._.._...._._.__value, thousands__ $21 NA 
Pyrite (gross weight)__........--..---------------- ---- eee _------- = 1, 811 45,637 
Stone, sand and gravel: 

Dimension stone_____...._-_--___----- eee eee 9, 887 12,287 
Limestone (except thet crushed Foek 222i} 6.465 {10°967 
Sand, gravel, and other crushed rock__._.._-.__-.---_-.-----.-----._-------__- ’ 10; 967 
Quartz and quartzite__..__........---..--------- eee NA : NA 

Sulfur: 
Elemental forms__....._.-....---..-.-.-----------------_-_- eee 7,710 NA 
Sulfuric acid._-.--------...----.----------------------------------------- «=: 15, 828 32,598 

Other nonmetals, n.e.s.: 
Slag, dross and similar waste, not metal-bearing___.....-____._..__.______-__.- NA NA 
Other...__..------------------- eee 67 NA 

MINERAL FUELS AND RELATED MATERIALS 

Coal, all grades, including briquets.___------.-.-.---.-----------_-----_-------- 18,203 1,878 

Coke and semicoke_-_.-.--._...--------------------------------- eee 6,710 14,027 

Gas, hydrocarbon ___...--.---.------------------------ ~~ eee 9, 502 5,682 

Peat and peat briquets___-_.....----------------------------- eee ee 502 680 
Petroleum refinery products: 

Gasoline___...----------------------------------------------_ ~~~ & 164,000 97,127 
Distillate fuel oil___.--.-----------------------------------_____--_------. 24,953 1,956 
Residual fuel oi]__.......----------------------------- +. e--------- 104,708 34,851 
Lubricants__.___.....-.-.-------- 2-2 94 380 
Other. ____.-.---.--- 22 - ee e 625 797 

e Estimate. NA Not available.
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| deficit of $352 million, an increase of $52 Table 3.—Finland: Principal destinations pa 
million compared with the previous year. of selected mineral commodity exports, 

Exports of mineral commodities rose by (Thousand metric tons, unless otherwise specified) 
34 million, generated mainly by increases a 

$ . 8 y ’Y Commodity Quantity 
in iron, steel, nonferrous metals, and 9 —————————— 

. Copper metal, ! total........----.----- 24 
petroleum products, while the value of Common Market___-_------------ 9 

imports in d by $83 million, due Sweden -~----------------------- 6 ports increase y , Iron and steel: | in 
mainly | increases in steel semi- ron ore, total__..---------------- 

a y to heavy INC ases in ls Czechoslovakia___._...______- 98 

manufactures and crude oil. Pig iron, total_........--.-------- 685 
| The Government tax on exports, which. Tealy eq ¢022p2oosossaseseos 146 

: : : nited Kingdom__-__--...----- was established at the time of devaluation United States... 22.222. 30 

in late 1967, was discontinued in April, Argentina___..---.---.------- 1 
Semimanufactures, total_._..__._-- 159 

1969. United Kingdom______..-.---- 68 
Sweden_______-______-_-_----- 36 
Common Market_._._.------- 32 

Nickel, unwrought, total...metric tons_. 2,925 
Sweden___._..---..--......do_._. 667 
Common Market_.........-do__-. 1,791 

Zine ore and concentrate, total. ._..---- 126 
. Belgium-Luxembourg_ -___.------- _ 60 

West Germany.....--_.--.------- 43 

Petroleum products, total__.-..-------- 135 

United Kingdom_-_-.-------------- 114 

- 1Unwrought and semimanufactures, including . 
alloys. 

Table 4.—Finland: Imports of mineral commodities 

oo . (Metric tons unless otherwise. specified) a 

Commodity | 1967 1968 

METALS . 
Aluminum: 

; Ore and concentrate. _____-._--_-_- eee eee eee eee ee 7,786 NA 
Oxide and hydroxide_____.______..-______-___---____------------ eee a ee--- =: 16, T26 12,289 

| Metal, including alloys: ’ 
Unwrought___________-_-_--- eee eee eee eee ee---- 14, 461 12 ,262 
Semimanufactures-_._....__.----------------------------------------- 18, 782 14,362 

Antimony metal, including alloys, all forms.___....._....--..____.--------------- 50 39 

Arsenic trioxide, pentoxide and acids..___-..-._.-.-.-----.----------------------- 422 NA 

Chromium: . 
Chromite___.-.-_..2-----_- eee eee eee eee ee 455 1,243 
Oxide and hydroxide______....__-__--__-_-------__-- eee ee 319 NA 

Cobalt: 
Oxide and hydroxide_...______---..-.---_--- ee eee eee eee eee 3 NA 
Metal, including alloys, all forms___-_.____~____~_.- lee eee eee NA 4 

Copper metal, including alloys: 
Serap_..---------------------- ne eee 2 ------- 
Unwrought.__-...._---------- ee eeeee eee eeeeeee 6,628 8,165 
Semimanufactures___...--.____---_.._ 2 eee eee eee eee 4,335 3, 662 

Gold metal, unworked or partly worked_____.__________.-_-_-_-___---troy ounces.. 96,227 NA 

Iron and steel: 
Ore and concentrate, except roasted pyrite._____._-____.-_____----_---------- 637,895 628,272 
Roasted pyrite___.-..--..---___-- 2 eee eee eee eee 3,192 3,505 
Metal: 
Serap_.-.-------------------- eee eee eee e---) «111, 861 67 ,904 
Pig iron, including cast iron____._-_-.__-2 2 ~~ eee ee 4,797 726 
Sponge iron, powder and shot._._________.__.--2--_- eee -- +--+ ee 1,979 3,303 
Ferroalloys__...___...-_-_----- eee eee eee eee ------- 23=—-:« 10, 9114 14,832 
Steel, primary forms__.._.._-__-..___-___--_--_ eee ---------- ©51, 210 20,521 
Semimanufactures: 

Bars, rods, angles, shapes, sections____._..._..-.__.-----.------------ 120,952 160,963 
Universals, plates and sheets__.._______-______-__._-_-_-_-_-_-------- 411,020 304,327 
Hoop and strip___-.__....------__----.--- eee eee ------- 2 24, TAT 27,958 
Rails and accessories______.__._______---- eee eee eee eee 1,296 298 
Wire_____...-------_---------__- eee ------- =: 15, 591 12,475 
Tubes, pipes, and fittings.__...___.___..-_-____.__-__----_-_u-__---. 83,142 77,7133 
Castings and forgings, rough._..____.___.-.--.-------_------__------ NA 230 

Lead: 
Oxides_____-_--------.------- ++ eee eee 533 464 
Metal, including alloys: 

Unwrought___------------------------------------------------------- 8,529 8,521 
Semimanufactures__..._____.---..------------------ +--+ ----e-ee- 840 1,596 

Magnesium metal, including alloys, all forms..-..-....-.-.---------------------+-- 36 9 
Manganese: 

Ore and coneentrate___...---.----..-------------------------------------- 11,859 44,777 
Oxides_______-__.---------.------------- eee eee 580 651 

See footnote at end of table.
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Table 4.—Finland: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 
SE I A A At Eee 

Commodity 1967 1968 

_ METALS—Continued 

Mercury. _.------.-----------------------------------------__76-pound flasks__ 638 493 
Molybdenum metal, including alloys, all forms___..__._...--..------------ eee ee 2 4 
Nickel: 

. Ore and concentrate. _-....--.---.--------.-- ea ee ee eee 540 NA 
Metal, including alloys: 

Scrap____.------------------------- ee en ee 80 186 
Unwrought_-_-----.------------22.- eee eee — 242 130 
Semimanufactures___...-..--.-- 22 eee eee eee 2386 172 

Platinum-group metals_-_-...-----_--.---_--...........-.-thousand troy ounces__ 2,750 NA 
Silver metal, including alloys.__.......--------2 2 eee On Le 6,687 
Silicon, elemental__...------_.--- 2-2 - 2 ee eee eee eee 143 NA 
Tin: . 
Oxides___.--..-------------- +e ee -_----~---long tons__ 16 NA 
Metal, including alloys: 

~ Unwrought.__--------- eee eee -d 0-8 237 243 
Semimanufactures_.___._._....--2---.---_- eee --d0__- 32 NA 

Titanium oxides_______-_.------- 2-0 eee eee eee 10 22 
Tungsten metal, including alloys, all forms___.._....-_._---.---------------_---- 3 5 
ine: 

Oxides___-__-------------- eee eee ee eee 381 362 
Metal, including alloys: . 

Blue powder__.__...._---__-_-------_-_-_--__- eee 222 239 
Unwrought__.-.._.--.-- eee eee 6,741 5 , 482 
Semimanufactures...__._...__.-.....--2- 2 eee 388 483 

Other: 
Ore and concentrate of: 

Titanium, vanadium, tantalum, and zirconium___._._......__..----_---.. 57,019 NA 
Base metals, n.e.s___._.---..---------- eee eee eee 35 NA 

Ash and residue containing nonferrous metals._______.___-___.-..--__-------_.- 489 241 
Metals, including alloys, all forms: o 

Metaloids, n.e.s_..-2 2 eee eee eee eee eee eee eee 42 NA 
Pyrophoric alloys_.........-..2.- 2 eee eee eee eee eee 2 NA 
Base metals, n.e.s_____-_-_..--__- eee eee eee 108 108 

NONMETALS 

Abrasives, natural, n.e.s___:___-----...---_-----------_--._---value, thousands- $212 $211 
Asbestos... ----.--. 22 eee eee ee eee ee 6,431 4,540 
Barite and witherite____.__._.__-_---_.--_----_-- ee eee eee 646 NA 
Borates, crude, natural__._.._...-.-- eee eee eee eee 2,539 NA 
Cement____..---.__ ee eee eee eee eee eee ee 7,475 7,332 
Chalk_____.-----------------_--- +e eee eee ------ ~=—- 10, 209 9,706 
Clay and clay products (including al] refractory brick): 

Crude clays____._---.---.----------- --- eee eee ----- «=0245,3877 = 285,057 
Clay products: 

Refractory (including brick)___._..-.._..-....------ 2 eee -----_--. «= 46, 067 37,186 
Nonrefractory__-..-.--------------------------------value, thousands- . $637 $718 

Cryolite and chiolite, natural. _______.__._____.__.____-_--_-___ eee 62 NA 
Diamond: 

Gem, not set or strung___.._...-._.--_-._..--_-.._.------value, thousands. $190 $256 
Industrial___._.__-___---_--_--_____ eee eee doe $143 $108 

Feldspar_____-.-_-___------ eee eee eee ee eee eee eee 1,264 NA 
Fertilizer materials: 

Crude, phosphate__.___-..---...-.----.----------------------_-.-.-_-.---. 351,884 455,666 
Manufactured: 

Nitrogenous____...__.--__-._---.----------------- eee eee) 77, 215 67 , 564 
Phosphatie: 

Thomas (basic) slag____-..-.--.-------------------------_-------. 18,686 11,513 
Other_____--.--__.-.--- eee eee Lee _--n--- 

Potassic._.__.-..-------..------_--- +--+ eee eee) = 180,579 + =—2201,, 918 
Other, including mixed___.._._._.__._----_--__.-- 2 1,145 2,493 

Ammonia...._.....---.------------------------ + - eee -------- «=. 20, 260 20,871 
Fluorspar._.._....-_._---_------ oe eee eee eee 4,356 NA 
Graphite, natural_.._.__.......____--.--.----------- eee eee 346 NA 
Gypsum and plasters.___-_____---_---.----..--------- eee ------- =114,789 122,385 
Lime.___----.....--__-...--- 2 Lee 16 13 
Magnesite___._.___.__--._.-___--------- eee eee 2,059 NA 
Mica, all forms________.__..____--------------2---- eee 521 NA 
Pigments, mineral: 

Natural, crude___-.-.--------------------.----------- eee 600 714 
Iron oxides, processed__._..--.--~---------_----------- eee 1,253 1,300 

Precious and semiprecious stone, except diamond: 
Natural_______.__-----------.---.--------------------___value, thousands. - $239 $176 
Manufactured. ____________-___---_-- eee doe. $195 $127 

Salt (excluding brine)____._..._--_.--------.-_.--_---_--- ee _____-_--.---.. 352,344 484,670 
Sodium and potassium compounds, n.e.s.: 

Caustic soda__.._.-. eee eee eee ee 5,403 18,687 
Caustic potash_.____.__.__-_._--_----- eee eee eee 296 237 

Stone, sand and gravel: 
Dimension stone______.._.------.------__-_-__- eee 2,164 2,827 
Dolomite, chiefly refractory grade. _...........______--.--- =e eee eee 3,778 NA 
Gravel and crushed rock______.-_.------_-..-__----------_----------__---- 4,226 NA 
Limestone, except dimension.___-_..---.........-----------.----_-_.------_ 224,919 284,305 
Quartz and quartzite._..___....--.2-- 22 1,699 1,273 
Sand, excluding metal-bearing....__..-..... 2-2 eee ---_ = 84, 640 88 ,957 

See footnote at end of table.
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Table 4.—Finland: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity - 1967 1968 

| NONMETALS—Continued 
Sulfur: S 

Elemental___..___._-___-----_-__--_ eee eee eee eee eee) =) 51, 285 34,151 
. Sulfurie acid____--_____.------_ ee eee eee eee eee ee 30 27 

Tale and steatite....-_._..-.------------------------------------------------- | 4,919 4,381 

Other nonnmetals, n.e.s.: , 
Slag, dross and similar waste, not metal-bearing: 
: From manufacture of iron and steel_____---_-------.----_.-----~--------.- 5,925 NA 

Slag and ash, n.e.s_.----.------1-------------------- +e ee 2,300 NA 
Other mineral materials__...___-._--------.--__---_--__-____- eee 1,231 NA 
Oxides and hydroxides of magnesium, strontium and barium____.._.....-._._-- 6,812 5,772 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural_._-_-_.------------.----------------------------e 315 360 

. Carbon black-_.------------------------------------------------+------------- 3,172 3,732 

Coal, all grades, including briquets___..._..-.-..--..--.-----------thousand tons_- 2,059 2,094 

Coke and semicoke. ___-_.--.---.----_---------------~---~----+--------.--d0__.- 736 662 

Gas, hydrocarbon, liquefied_._-.-_.--__--_---.---------------~-------.---do__.- 6 9 

Petroleum: 
Crude and partly refined. ____...._.-...---.---------~-.----.--------d0__-. 4,970 5,814 
Refinery products: . 

Gasoline__.__-----__----_---.- Lee ed OL 102 - 49 
Kerosine_____-.-.-__--. eee dL 26 30 
Distillate fuel oi]. _..-.....-_-_-- ~~ eee eee do 1,861 1,943 
Residual fuel oi]__._..._._-..__- eee dO; 978 934 
Lubricants. ____.--.---_- eee eee dO 68 67 
Other___.-__--.------- ee eee dL 223 —« 235 

Mineral tar and other crude chemicals derived from coal, petroleum or gas_ ~~. -do-_.-- 17 14 

NA Not available. 

Table 5.—Finland: Principal sources of | 
: selected mineral commodity imports, 1968 : 

(Thousand metric tons) 

. Commodity Quantity 

Aluminum metal, ! total. ...._._..__-__ 27 
. US.S.R____- eee q 

Sweden______-._---_--..------.-- 6 - 
Norway.._---------------------- 4 

Copper metal, ! total........-.-2_-___- 12 
Zambia_....---_.-..---------.---- 4 
Chile__.__-..--__.-_----..------ 3 

. ' [ron ore, total._..._._....- ~~ ------ 628 
Norway___-------.-------------- A421 
Sweden_____--__-__---._---_--.-- 189 

Iron and steel semimanufactures, total__ 584 
Sweden___...-__.-__.--_---_~---- 96 
U.S.S.R___ eee 84 
United Kingdom______-_---._----- 68 

Fertilizer materials: 
Phosphatic, crude, total. ___-...-.-- 456 

USSR 294 
Moroceo___._-___-_--_--------- 147 

Potassic, manufactured, total______- 202 
U\S.S.R____--- eee 69 
West Germany____________--- 69 
East Germany_________-_---_- 55 

Salt, total........- ~~ eee 435 
Netherlands__________-____._----- 184 
East Europe. __---___-___..-_---_- 167 

Coal, total._--.-.-_-.-_--_-_-___-________._. 2,094 
Poland___-_._-_----__-_---_----_--- 1,662 
ULS.S.R___ eee 427 

Petroleum, crude, total._._.____-______- 5,814 
ULS.S.R__ eee ee------- = 5, 197 
Tran_____-. 2 eee 617 

Petroleum products, total...___......._. 3,272 
U.S.S.R___---------------------. 2,638 
Venezuela_____._.-__._._..._.---- 192 
Rumania____--__-__-_-__- eee 189 

1Unwrought and semimanufactures, including 
alloys.
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_ COMMODITY REVIEW : | | : 

METALS : Open pit mining. of copper ore at the 
. . Virtasalmi mine was stopped in mid-1969, ‘ 

ee omaite nent to allow the mine concentrator to process 

| doubled in 1969 The mine concentrator — nickel-copper ore from a new mine at Telk- 
; leted j . mid d the ferro- kala. The mine was opened in 1969 by the ; 

ohn comp Nl in mt T “ar, oh d € terro- ~QOutokumpu company, producing 18,260 
full wear off auction Grade re ns oa tons of nickel concentrates (3.5 percent 

tion totaled 212 000 tons Increased ont ut _ Ni) and 251 tons of copper concentrates. - 
14s : P The Telkkala ore contains about 1 percent 

was expected in 1970. nickel and 0.3 percent:copper. Further 
The concentrator has a processing capac- details were not available. . . 

ity of about 400,000 tons of crude ore per Mining of nickel-copper ore at Hitura, ~ 

year. A single stage of autogenous grinding about 60 miles east of Kokkola, was sched- % 
is used to reduce the ore to a fineness of uled by Outokumpu Oy. to begin in July a 

40 percent through 200 mesh, after which 1970. The Hitura deposits, which have 
it is deslimed, dried, and concentrated by been underdevelopment: for several years a 

high-intensity magnetic separators. The were reported in 1964 to contain at least 5. ON 

concentrate has a fineness of 20 percent million tons of ore with an average metal 7 
through 200 mesh and contains 98 percent content of 0.7 percent Ni and 0.26 percent 
chromite. The chromite has a Cr:Fe ratio - Cu. Similar ore was formerly produced in | 

of approximately 1.7. Part of the concen- this district at the’ Makola mine, yielding | 

trate will be sold as foundry.sand, but concentrates containing approximately 5.5 
most will be smelted at Tornio. (See Ferro- — percent nickel, 3.5 percent copper, and 0.4 os 

_ chromium) . percent cobalt. = = ~  —- : | 

Cobalt.—Output of cobalt metal at Kok- Development of the Vuonos mine, 3 ‘ 

kola in 1969 was approximately 65 percent miles east of Outokumpu, was continued - : 

of the plant’s rated capacity. The principal ™ 1969. Mining of nickel ore by open pit | 

source of cobalt was pyrite concentrate methods was scheduled to begin--in late 

_ produced at the Outokumpu mine, which 1971, at the rate of 1.5 million tons 

contains approximately 0.7 percent cobalt. annually; underground, production of 7 

Byproducts of the plant include iron oxide COPPEF OTe was to start a year later, at the 

(purple ore) and small quantities of rate of 300,000 tons annually. This mine . 

| copper, nickel; and zinc. The nonferrous will be the largest in Finland, annually 
metals are precipitated as sulfides from producing about 2,000 tons of nickel, 9,000 a 

| cobaltous sulfate solution. | tons of copper, 72,000 tons of cobaltiferous | | 

In addition, 212 tons of cobalt hydroxide PYtite, and small quantities of zine. Mink i 
ee mum reserves of nickel ore were 20 million 

were Teportedly P roduced, P robably from tons; no figure was available for copper mo 

the nickel refi nery at Harjavalta. ore reserves: Investment by Outokumpu a 

Copper and Nickel.—Increased output of | Oy. in development. of the Vuonos deposit 

mine copper in 1969 was due to the first was estimated at more than $20 million. 

full year of production at the Luikonlahti Nickel concentrates processed at the Har- 

mine, 25 miles northwest of Outokumpu. javalta smelter in 1969 included 5,000 tons _ _ 

The mine, which is owned by a private of purchased material, probably imported a 

concern, Myllykosken Paperitehdas Oy., from Norway. Since 1967, A/S Titania, the ae 

produced 21,000 tons of copper concentrate Norwegian producer of ilmenite, has pro- 

which was sold to Outokumpu Oy. Pyrr- duced a nickel concentrate similar in | 

hotite concentrate was sold to Rikkihappo nickel content (5.5 percent) to that pro-, . 

Oy. for production of sulfuric acid at Siil- duced in Finland at the Kotalahti mine. | | 

injarvi. Crude ore reserves at Luikonlahti The Norwegian concentrate has_ been : 

were reportedly 8 million tons, enough for exported to Finland. : | 

20 years at the expected rate of produc- Iron and Steel.—Most of Finland’s iron 

tion. The ore contains 1 to 1.5 percent and steelmaking capacity in the private 

- copper, 0.8 to 1 percent zinc, and 22 per- sector was consolidated under a_ single 

cent sulfur. Nickel and cobalt are also company in 1969. The new company, 

reported to occur in the ore. known as Ovako, was formed by a merger
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. of Oy Vuoksenniska Ab with Oy Fiskars approximately the same as in 1968, but 
| _ Ab. Ovako plants, which include the works ironmaking capacity at each of these 

at Imatra, Turku, Koverhar, and Ammine- plants was being increased by 50,000 tons. 

; _ fors, had an aggregate annual production By 1971, annual capacity at Turku will 
, capacity of 450,000 tons of pig iron, increase to 200,000 tons and that at Kover- 
. _ 350,000 tons of} crude steel, and 350,000 har will increase to 350,000 tons. 

_ tons of rolled products in 1969. This rep- With increasing domestic demand, 
resents more than 90 percent of primary exports of pig iron continued to decline. | 

| capacity in the private sector. Production Exports were 118,000 tons less than in 
capacity of ‘the largest remaining inde- ‘1968. This trend was expected to continue, 

| pendent firm, Oy Wartsila Ab, was approx- with a drastic reduction expected in 1971 
. imately 20,000 tons of synthetic pig iron when the steelworks at Koverhar is com- 

" and 60,000 tons of steel, based largely on pleted. | . 
| purchased: metal. | Steel—Output of crude steel from the 

a Iron Ore—The Otanmaki and Raajarvi oxygen steelworks at Raahe increased by 66 | 

ic underground mines continued to account percent in 1969, to 526,000 tons or about 

for all production.:of magnetite concen- 80 percent of capacity. The Ovako com- 
Oo , trate. Compared with. 1968, output from pany produced 246,000 tons from electric 

he ~Otanmadki rose 12 percent to 274,800 tons, furnaces at Imatra and 103,000 tons of 

| while that from Raajarvi increased 19 per- open hearth steel at Amminefors. So | 
cent to 312,900 tons. Both mines are Steelmaking capacity of Ovako will 

~ owned and operated by Rautaruukki Oy., | increase by about 280,000 tons annually in 
| _ the State-controlled iron and steel com- 1971, when the Koverhar works is com- | 

~~ pany. The remaining 419,000 tons of iron pleted.. Two 50-ton Linz-Donawitz (LD) 
a oxide concentrate was obtained from pyrite converters and two 4-strand continous cast- 

| at the Kokkola works of Outokumpu Oy. ing machines were being installed. This 
y - Imports of iron ore in 1969 totaled 1.2 project will increase Ovako steelmaking 
: * million tons; exports weré 225,000 tons. =~ ~—s capacity to 630,000 tons annually, nearly 

os Iron -deposits in the Kolari district of | equal to the capacity of the State-owned 
| . north Finland, near the Swedish border, steelworks at Raahe. The Koverhar works 

were being developed by Rautaruukki Oy. is partly owned by the Stora Kopparbergs 
Oh Mining: was scheduled to begin in 1974. Bergslags company of Sweden. 

oo The company has been investigating the Oy. Wartsila Ab was adding a new elec- 
| iron ores of this area for several years. tric steel furnace at its Taalintehdas (Dals- 
a Ferrochromium.—Output, of the new bruk) works. The. furnace will increase / 

| ferrochromium plant near Tornio in 1969 steelmaking capacity of the plant by 40,000 
Co was approximately 90 percent of produc- tons annually. 
2 tion capacity.Average chromium content Steel Semimanufactures—Output of 

of the product was 57 percent. rolled steel products by Ovako was 319,000 

a The plant is located 25 miles west of the tons, most of which was delivered to the 
chromite mine near Kemi. Mine concen- home market. The Imatra plant produced 
trate is reground at the plant to 80 per- 206,000 tons and the remainder was pro- 
cent through 200 mesh, then pelletized and duced at Amminefors. At Raahe, 329,000 

sintered before’ charging into a 15,000 kil- tons of steel plate was produced from 
ovolt-ampere electric furnace. The furnace 478,000 tons of. cast slab. : 
has a production capacity of 28,000 metric Construction of a hot-rolling mill for 

, tons of ferrochromium annually, requiring sheet, with an annual capacity of 230,000 
about 70,000 tons of chromite concentrate. tons, was continued at Raahe by Rauta- 

Exports of ferrochromium increased to  ruukki Oy. The.company also began con- 
nearly 20,000 tons, compared with 600 tons struction of a cold-rolling mil] at Haimeen- 
in 1968. The product was marketed linna, with an annual capacity of 200,000 
through Metall und Rohstoff A.G. of Zug, tons. Galvanizing lines were also being 
Switzerland. built at Hameenlinna. Both rolling mills 

Pig iron.—Virtually all of the increase in were scheduled for completion by 1972. 
output of pig iron in 1969 was due to a Total exports of stee] increased by 88,000 
20-percent rise in production at the Raahe tons compared with 1968. Exports of 
works of Rautaruukki Oy. Production from ingots, slabs, and other crude forms rose 

_ blast furnaces at Turku and Kovarhar was _ by 46,000 tons; exports of sheets and plates
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increased by 36,000 tons. Total imports of countries in 1969 totaled 134,000 tons | 
steel increased by 102,000 tons, of which valued at nearly $9 million. eS 

: the largest item was a 40,000-ton rise in po SO os 
imports of bars, rods, and sections. o oe NONMETALS es . 

Rare-Earth Metals.—Typpi Oy. contin- o me 
~ ued to recover rare-extin compounds, Asbestos.— Although reported production ra 

| partly from lanthanide concentrates pro- of asbestos was essentially unchanged from . 

duced in Finland and partly from apatite ‘he 1968 level, exports increased by 16 per- 7 
imported from the Soviet Union. Sales of CPt 0 nearly 12,000 tons in 1969. . : 
rare-earth compounds by the company in Anthophyllite was the only type of . - 
1969 totaled 189 tons, compared with 58 asbestos produced. All production appar- : 

: tons in 1968. From its research on the ently came from the P aakkila open. pit . 
practical application of rare earths, the Mme, east of Kuopio, operated by Parais- | 
company regarded the manufacture of fen Kalkkivuori | Oy. This mane employed a 

- europium-yttrium-vanadate lamp bulbs as 17 workers in 1968, producing 269,000 tons — oe technically feasible. of rock, from which 25,000 tons of concen- 

Titanium.—Exports of ilmenite concen- ‘724#N ore was obtained. About 95 p creent 
trate declined to 13,000 tons in 1969, the of the asbestos produced _ Was of fiber a 
lowest level in many years. This was due eres the prepa Was flour, Se ae oe 
possibly to increased -domestic require- m ca and Ot er Construction Mate- pS 
ments, as the capacity of the Vuorikemia | raee A € mse im output of cement mo. , 

Works of Rikkihappo Oy. was reportedly 196 re ected a recovery 10. build ng Cone 
| increased by 50 percent to an estimated struction after . years: of static conditions. | 

45,000 tons of titanium dioxide annually. Investinent mm Andustrial, commercial, and * 
7 More than 80 percent of the output of residential. construction was | considerably oe 

this plant is exported, and the’ parent above the level of 1968, and the volume of 

| company’ stated that in 1969, exports of buildings comp leted increased. by 19 per’ | 
| titanium dioxide accounted for 10 percent Cent. Production ” the clay, glass, and 

a of all international trade in this commod- St©M€-Processing industries accelerated : 
ity. Exports of titanium dioxide and pig- throughout the year and was 15. percent a, 
ment totaled 31,000 tons in 1969 and were 8*¢aler than in 1968. Exp orts of nonmetal- a 
valued at approximately $11 million. lic mineral products also increased, partic- | : 

Vanadium.—A 10-percent increase in. ularly glass and cement. ad. _ 
. _ -_~ A new cement plant, with an annual 

| output of -vanadium-bearing magnetite . Tenner | | 
concentrate at the Otanmiki mine was Production cap acity of 200,0 00 rons, was: 

“responsible for the 12-percent rise in operated by Paraisten Kalkkivuori in 1969. . 

: output of vanadium pentoxide in 1969. The plant is located at Kolart, about 65 
Exports. of vanadium compounds rose to miles north of the arctic circle. ee | , 
2,779 tons, valued at $4.4 million. Rikki- Feldspar and Quartz.—Increased output 
hoppo Oy., the State-owned chemical com- Of feldspar and quartz appeared to be due | 
pany, was producing a vanadium com- ‘Mainly to activities of Lohjan Kalkkitehdas - 

pound for use as a catalyst in manufacture Oy. The company produced 50,000 tons of | 
of sulfuric acid. | feldspar and 46,000 tons of. quartz in 1969, 

Zinc.—Zinc was refined from domestic compared with 43,000 tons and 38,000 tons, 
ores for the first time in 1969, as the zinc Tespectively, in 1968. The company’s main | 
plant at the Kokkola works of Outokumpu Operations were at Kemio, where a new 
Oy. was completed in December. Nominal flotation mill began processing pegmatite in 
output capacity of the plant was 90,000 1967, and at Nilsia, where a sericitic 
tons annually of zinc analyzing 99.995 per- quartzite 1s quarried. Crude ore production 
cent Zn. Byproduct metals will include i 1968 was 85,000 tons at Kemié and . 
cadmium, to be refined at Kokkola, and a 49,000 tons at Nilsia. _ oO | 
copper residue, to be processed at Harja- . Paraisten Kalkkivuori Oy. accounted for 

valta. About 90. percent of the zinc will be the rest of the nation’s output, from mines 
exported. at Haapaluoma, Kaatiala, and at Kankan- 

Finland’s output of zinc concentrates, pada where a new quartz mine was opened me 
currently running about 130,000 tons in 1969. . 
annually, has been exported mainly to Bel- Fertilizer Materials——Technical and eco- 
gium and West Germany. Exports to all nomic research by Apatiiti Oy. on large, —
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low-grade. (10 percent P205) deposits of 1969 increased to 675,000 tons, compared 
Oo apatite near Siilinjarvi, indicated that with 596,000 tons in 1968. | 

/ exploitation would be uneconomic at the A plant for recovery of sulfur was sched- . 
present time. Plans to develop the deposits uled to be installed at: the Porvoo ‘petro- 

were postponed indefinitely. The separa-  leum refinery by 1972. 7 7 

oe tion of apatite from calcite was reported | 
to be difficult." MINERAL FUELS 

gq Rauaimnkls Oy. coninaed investigations Gaal and Coke—Impors of slid fue ? y 4 Pr c MROSKT ied rose 17 percent above the 1968 level, due 
=. | ap ane. eye | 2 mainly to a heavy increase in consumption 

A new fertilizer works was brought on  ¢.. | ‘on and ‘sv: ge 
-. saa | wea ew power generation and space heating. 

_- Stream by Rikkihappo Oy. at Sillinjarvi in Imports included 2.46 million tons of coal 
8 1969. The works includes a sulfuric acid 244 762,000 tons of coke. Consumption of 
~ plant, (capacity 230,000 tons. monohydrate : , . wo pon © 
ole Pp a oa“ Mega ee coal and coke in 1968 and 1969 is shown / 

8. per year) a phosphoric acid plant (75,000 in the following tabulation, in thousand 
| tons P2OQs per year) , and monoammoniuM metric tons: } 

‘ . phosphate plant (150,000 tons per year). 7 , oe | 

mo The, monoammonium phosphate will be ~ F068 G69 

He used as raw material in the production of a 

"concentrated compound fertilizers in the  Hlectrie power generation._...... 854 1,249 
| " company's plants at Kotka, Kokkola, and ~ Locomotive fne'-2 ug 7 73 ” 

Harjavalta. Mineral raw materials for the Other industries... 2... 428588. 
| Siilfnjarvi works include pyrrhotite from Gas and coke manufacture_-_.--. 161-185 

: the Luikonlahti mine, and apatite from the Space heating. - ---------------- os 18 

ts, Kola deposits of the U.S.S.R. . 7 Tota noo nnntnnnn none 2,858 2,909. | 
: _A new ammonia plant was completed at _voKe 

Oulu by Typpi Oy. in 1969. The plant Other industries vw 0 
has a production capacity of 250,000 tons Space heating _---------------- 65. 184 

. . annually, using naphtha as raw. material. ' Total__..-.---.2--------- 801 991 

: The Oulu works supplied about 240,000.©—© =< 
| ~~ tons of fertilizers to the Finnish market in Imports of coal and coke from Poland 

co 1969, about 20 percent of the total supply. | were expected to increase in 1970, under a | 

. While nitrogenous fertilizer is the princi- trade agreement signed in late 1969. Com- 
_ pal product, the works also ‘consumed *. bined imports of these fuels from Poland, 

$7,000 tons of apatite and 25,000 tons of annually aggregating about 1.7 million 

"potassium salts. - — tons, will rise to 2.1 million tons. | 

Imports in 1969 included 507,000 tons of Nuclear Energy.—In mid-1969, an 

crude phosphate and 182,000 tons of potas- agreement was signed by Finland with the 

| sium salts. Consumption was approxi- Soviet Union for construction of a nuclear 

mately 153,000 tons nitrogen, 173,000 tons powerplant at Loviisa, 50 miles east of 

| _  P2Oz5, and 132,000 tons KO. : Helsinki. The plant will have a generating 

- Pyrite and Sulfur—The rise in produc- capacity of 440 megawatts of electricity 

tion of pyrite in 1969 was due mainly to and is to be completed in 1975. 

increased processing of old tailings at Out- Petroleum.—The share provided by oil 

okumpu. No figures were available for pyr- in Finland’s total consumption of energy 

rhotite produced at the Luikonlahti mine, exceeded 50 percent for the first time in 

| nor of the sulfur recovered from this 1969. Imports of crude oil rose 21 percent, 

material as acid at Siilinjarvi. while consumption and refinery output 

-Rikkihappo Oy. was expanding its pro- rose 17 percent, as compared with 1968. 

. duction capacity for sulfuric acid at both Imports of crude oil totaled approxi- 

Kokkola and Harjavalta by 90,000 tons mately 7.1 million tons, of which 65 per- 

annually. The new plant at Harjavalta was cent was supplied by the Soviet Union and 

| scheduled for completion in the fall of the remainder by Ivan. Imports from Iran 

1970. Expansion of the Kokkola plant will than tripled, compared with 1968. 

: probably be completed in 1971. At both Refinery throughput was approximately 

localities, the company uses sulfur dioxide equal to imports, with 4.4 million tons 

obtained from smelters of Outokumpu Oy. processed at Porvoo and 2.7 million tons at | 

Output of sulfuric acid by Rikkihappo in Naantali. Of the total crude oil processed,
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72 percent was from the US.S.R., 26 per- New facilities under construction at 
cent from Iran, and 2 percent was bitumen _ Porvoo included a bitumen plant, scheduled 

crude from Venezuela. Output of refined for completion in 1970; an ethylene plant, 
products by Neste Oy. was equivalent to scheduled for completion in 1971; and 
71.5 percent of national consumption. equipment for increasing production of 

Total sales by the company in 1969 were middle distillates, to be installed by mid- 
6.86 million tons, of which 55 percent 1972. The ethylene plant, costing about 
went to marketing companies, 39 percent $38 million, will produce raw materials for 
to consumers, and 6 percent was exported. the petrochemicals industry. The petro- | 
Exports of refined products more than tri- chemicals company, Pekema Oy, was orga- 
pled, compared with 1968, while imports nized in 1969 and is owned 44 percent by 
declined slightly. Neste Oy.
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The Mineral Industry of F 

By L. Nahai? 

During 1969 the French economy main- available, was about $1,714  million,3 

tained a high level of activity. The Gross equivalent to 1.5 percent of the GNP for 
national product (GNP) totaled $116 the same year. Distribution of mineral out- 
billion,2 a 15-percent growth—8 percent put value by commodity group did not 

in volume and 7 percent in price. How- vary much from the previous year and was 

nae ue grows the is nie stone. as follows in million dollars. Energy prod- 

ated because 0 € substantial interup- ucts (including uranium), 746; quarry 
-tion of production in May and June 1968. products, 610; nonmetallic minerals other 

Coe eT ea rete OF ame than quany ‘products, 188; and metalic minerals, 167. Solid fuels ranked first in 
by industry and higher consumer spending. value ($567 million), followed by sand 
Overall increase in investment by the Gov- . and gravel ($234 million) 4 
ernment and private industry was 9.5 per- 
cent more in. volume and 18 7 more. in As of December 31, 1968, personnel em- 

| price. In the mineral industry, investments ployed in the extractive industry, other 
were principally in iron and _ steel, iron than quarrying, totaled 183,487 a decline 
ore, potash, and coal of 19,775 from the 1967 total. Declines in 

The French franc was devalued by 12.5 employment at coal MANES accounted for 
percent on August 8, and this led to price 18,079 persons and at iron mines for 1,749. 

increase for imported and domestic coal. Employment in quarries in 1968 totaled 
However, the devaluation did not ad- 104,000 but this included labor employed 
versely affect the level of imports of the © processing quarry products and fabricat- 
principal minerals and metals that France ing concrete products, Labor in extraction 
imports. alone may have been half of the above 

The value of crude mineral output in figure. Cement plants employed about 
1968, the last year for which data were 14,000 in 1969. | Y 

PRODUCTION 

The level of production for the three the decline in coal production continued, 
principal metallic minerals (iron, lead, and but there was a significant increase in na- 

zinc) that France produces was about the tural gas output and a 7 percent decline in 
same as in 1968, but was generally higher domestic crude petroleum production. S' y Ag Pp 
for the main nonmetallic minerals (sulfur, §$—— 
potash, and fluorspar) . Production data for Bunt Mine Washing agonal Activities, 

quarry products for 1969 were not avail- 2 Where necessary values have been converted 
able, but in view of the high level of de- from francs 1 tego 1800/4 ene at the yearend 

. rate o Yr (= . » except as noted. 

mand in the economy, the level of output 3’ Computed at the 1968 rate of exchange of Fr. 
may have been higher than in 1968. The 1=US$0.20255. 

output of the principal metals produced in _Ministere du Développement Industriel et 
. . Scientifique. Bureau de Documentation miniére. 

the country (aluminum, lead, zinc, and Statistiques de I’Industrie Minérale 1968. Minis- 
iron and steel) increased; the highest in- try of Industrial and Scientific Development. Sta- 

for i ] he f tistics of The Mineral Industry, 1968. Paris, 
crease for iron and steel. Among the fuels, France, February 1970, p. 7. 
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Table 1.—France: Indexes of industrial production | 

(1962 =100) 
A 

Change, 
1968 1969 1968-69 

(percent) 
a 

All industrial production including construction and public works_.....------- 185 150 11.1 

All industrial production excluding construction and public works._._-------- 134 151 12.7 

Solid fuels______.---_.-_._----_---------------------------
-------------- 82 80. —2.4 

Crude petroleum_-__.-.-------------------------------------
------------ 113 105 —7.1 

Natural gas_____.._.__--------------------------------------
----------- 128 140 13.8 

Petroleum processed_____.__-------------------------------
------------- 201 227 12.9 

Electricity_.___......---_---------------------------
------------------- 148 160 11.9 

Tron ore_._.___..-------------------
--------- 4 --- ee ee 83 84 1.2 

Nonferrous ores____.-------------------------------------------
-------- 148 NA NA 

Iron and steel_________-------------------------------------
------------ 119 132 10.9 

Nonferrous metals__________-.----------------------------------
-------- 

125 134 7.2 
Construction materials and ceramics_._....---.--------------------------- 152 171 12.5 
Chemical industry__._....---_-.-------------------------------

--------- 
161 189 17.4 

Building and public works_____------------------------------------------
 

189 144 3.6 
Te 

NA Not available. , ; 
Source: Institut National de la Statistique et des Etudes Economiques (Paris). Bulletin Mensuel de Statis- 

tique. March 1970, pp. 81-82; June 1970, pp. 11-12. 

Table 2.—France: Production of mineral commodities 

(Metric tons unless otherwise specified) 
rr 

. Commodity . 1967 1968 1969 P 
ee 

. . METALS 
Aluminum: 

Bauxite, gross weight._._....-----------------thousand tons_- 2,813 2,713 2,773 
Alumina: 

Hydrates 1___.____---.--------------------------------- 1,024,000 *1,029,623 1,050,000 
Caleined____.___--_--_-------------------------------

-- 
| ™919,788 951 , 862 991,241 

Metal: 
. Primary..._..-----------------------_---------------

-- 
361,214 r 365,700 371,700 

- Seeondary_____.-------------------------------------
-- 

63 ,000 73,600 88 , 000 
Semimanufactures_______..-.-------.----------------

--- 
225,577 232,978 303 , 000 

Castings_.._.._....----------------------------------
-- 

105 , 400 110,000 124,000 
Antimony: 

Mine output, content of ore__.__---------------------------- 167 _.-------- ) --------- 
Metal_._____._...----------------------------------

------- 
1,091 r1,331. 2,129 

Arsenic 2?____.._.--------------------------------------------
--- 

10,646 6,404 ‘NA 
Bismuth metal_..._...-------------------------------kilograms

_- 
60,515 64,000 NA 

Cadmium metal___.------.-----------------------------------
-- 

499 550 NA 
Cobalt metal___.....-.---..--..----------------------------

---- 
919 800 NA 

Copper: 
Mine output, metal content_.__._.--------------------------- 405 391 389 
Metal: 

Blister (secondary). __.-..------------------------------ 7,700 NA NA 

Refined: 
Electrolytic.._.....--------------------------------- 29 ,000 28,153 NA . 
From scrap_..------------------------------------- 8,000 8,238 NA 

Total___...__..--------------------------------- 37 , 060 36,391 37,000 
Gold: . 

Mine output, metal content______-_-------------troy ounces_. 62 ,694 58,450 54,946 
Metal__.___-___-_-.-------__-__----------------------

-do_~_- 
69 , 800 r 55,000 48 ,000 

Iron and steel: 
Iron ore and concentrate_____.-___...._..-_---thousand tons__ 49 ,220 55,238 55,425 
Pig iron (including blast furnace alloys) _-_..------------do_-_- 15,710 16,450 18,212 

Of which spiegeleisen and high-carbon ferromanganese _do- _--_- 320 374 427 
Other ferroalloys_____..----.-------------------------do___

- 
r 294 t 321 339 

Steel, ingots and castings. .___.-----------------------do____ 19 ,655 20 , 409 22,511 
Lei Steel semimanufactures. - - ----------------------------G0---- 14,847 15,711 17, 487 

ad: 
Mine output, metal content_..._----------------------------- 27 , 356 r 27,117 29 ,909 

Metal: 
Primary_._......------------------------------------

-- 
114,010 99 ,934 107 ,930 

Secondary_______-------.------------------------+-----
-- 

14,606 22,900 19 ,820 
Antimonial lead 3____..__-_...-----.-------------------- 15,427 25,400 28 ,050 

Total refined lead______.----.------------------------ 144,043 r 148 ,234 155,800 
Magnesium metal, including secondary__-_.------------------------ 4,164 4,480 4,400 
Manganese: 

Ore and concentrate, gross weight__.._.-_-------------------- 2,304 2,602 NA 
Nickel, metal content of pure nickel, ferronickel, and nickel oxide-__- -- 11,717 19,273 9 ,483 
Silicon___.-..-_-------------------------------------

---------- 
19 ,408 21,964 NA 

See footnotes at end of table.
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Table 2.—France: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

. Commodity 1967 1968 1969 p 

METALS—Continued 
Silver: 

Mine output, metal content___-.._....._thousand troy ounces__ 2,163 . 2,166 2,396 
Metal (content of final smelter products)_________._.__.-do___~_ 4,716 15,722 4,135 

Tin concentrate, metal content__.._.--_----.....-_.____long tons_- tr 447 373 249 
Tungsten concentrate, metal content_.._-..-..__---- ee 20 16 89 
Uranium: 

Mine output, metal content__.._....-2 2 eee eee r1,255 r 1,250 1,362 
i Concentrate, metal content___..-.--.--. 22 - eee 1,640 1,642 1,716 
ine: 

Mine output, metal content__.....-..--.- 2 eee 24,669 21,806 19 ,973 
Metal, including secondary: 

Slab___.....------------------ eee 185, 688 207,414 253,500 
Dust____--------------------- eee 5,150 6,198 7,500 

. NONMETALS 
Alabaster_..__-.------------------------ eee 1,640 1,550 NA 
Asbestos... --------------- + eee eee 150 500 _________ 
Barite_.......-----..--------------------- eee 101 ,997 90 ,932 95,000 
Bromine, elemental__.....____--.-- 2222-22 eee eee 13 ,070 14,140 NA 
Cement, all types. _....-.--.....---._.---....... thousand tons. -_ 24,418 25 ,393 27 543 
Chalk_____-_.-.--.---------------------e- dL 3,839 3,835 NA 
Clays: 

Bentonite. ___-._--------.--------- eee eee 14,687 23 , 227 NA 
Brick and tile clay______....-.._..___._._____thousand tons__- 9,934 10,272 NA 
Ceramic and pottery clay____--_...._...-...-----.-u-----_--- 467 , 543 495 ,853 NA 
Clay and mar! for cement industry_____...___.__thousand tons__ 10,684 10,472 NA 
Kaolin and kaolinitic clay___.....2222-2 eee eee 438 ,160 439 , 868 NA 
Refractory clay_.-..-------------------------thousand tons. _ 781 723 NA 

Diatomite___..........-------------- ee eee 159 ,624 170,650 NA 
Feldspar and pegmatites______.__-.--_-. 2-22 eee 179 , 843 177 , 483 NA 
Fertilizer materials: . 

Crude (natural): 
Phosphatic chalk_____._.-._.._-..--2-- 22 eee 64,500 32,150 NA 
Potash: 

Gross weight__..------------------.-thousand tons__ 11,694 11,720 11,971 
K:O equivalent________..-.---..-.....-.-....do___- r1,938 11,857 1,938 
K2O equivalent (marketable)__.......-...-.___-__-_- 1,818 1,719 1,794 

Manufactured: 
Nitrogenous, nitrogen content 4__._.._._._..._thousand tons__ r1,296 1,386 1,405 
Phosphatic: 5 

Superphosphate, gross weight__._....._..........do___-_ 1,496 1,520 . 1,433 
Thomas slag._.-...-..---..---.----------.--_-do____ 2,369 2,519 2,615 
Potassie..._._...-.-.----.------------..--..-_.do___- 1,780 1,680 1,770 

Mixed, gross weight 5____.....-.--...--_-.--..._.-do 1. — 6,187 6,528 6,456 
Fluorspar, marketable. _____.-..----.---.--.--- 2. ----_- eee 244,418 261,000 300, 000 
Fly ash_____._...-...--_.--.-_.--_-_---_._.__.._thousand tons_- 4,120 3,730 NA 
Gypsum and anhydrite, crude_____-.___----._.-.---.-.-...-do__._ 5,192 5,315 NA 
ime: 

Hydraulie__....-.----- edo 1,137 808 NA 
High-grade___.___...----.---------------------------do.__- 2,921 3,193 NA 

Mica_..._.-.----.-.------------ = eee 286 1,524 NA 
Pigments, natural mineral, iron oxide____-_---.-.----------------- 5,049 5,100 NA 
Pumice...._.....---------.----------------  eeeee 626 592 NA 
Pozzolana and lapilli..__..........--.-.-.-..----------------- ee 723 ,385 726 , 202 NA 
Pyrite, gross weight_______-..--...-------------------------.--- 85 ,380 82,000 85, 000 
Quartz and glass sand: 

Quartz.._-.-...------------------e ee e eee 415,502 427,656 NA 
Glass sand____._.__.._---.........-...----.-thousand tons__- 1,760 71,554 NA 

Salt____.-.---- 22-2 doe 5,009 4,442 4,790 
Stone, sand and gravel, n.e.s.: 

Building stone: 
Granite and similar rocks___...._._.........thousand tons__ 1,008 1,087 NA 
Limestone__._._......._--_-------------------.-.-do____ 2,886 2,563 NA 
Marble__._._.....-.----.----._-----.-------.----do____ 516 501 NA 
Other_______.......- 22-2 dow 122 56 NA 
Crushed limestone and granite___..-..--.--------.------- 4,108 4,689 NA 

Dolomite: 
For agriculture.___........._-----.-------.------------- 136 , 660 169 , 732 NA 
Crude for calcining. ____......----.--------------------- 702 , 435 598,118 NA 
Other______--- eee 629 , 082 677 , 701 NA 

Total___-__-.-.-...-._.-...------------------------- 1,468,177 1,445,551 NA 

Limestone, agricultural and industrial: 
For agriculture____......._.......-.--.....thousand tons__ 586 491 NA 
For iron and steel industry. ____._-.......-........do___- 4,355 4,660 NA 
For lime and cement_____________-.__.-__-_--_-.-.do___~_ 26,169 26 , 032 NA 
For sugar mills_..___......-.---.---------..__-___do___- 466 652 NA 

Total__....2---- 2 ee do___e 81,576 31,835 NA 

See footnotes at end of table.
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Table 2.—France: Production of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 p 
a eEEESeE 

NONMETALS—Continued 

Stone, sand and gfavel, n.e.s.—Continued 
Road building, foundation and ballast (other than alluvial sand 

; and gravel): 
Ballast................_.._-____.__.-.--- thousand tons__ 69 , 580 73,046 | NA 
Foundation material___..-_.----------------------do___- 6,110 5 , 592 NA 
Ground rock for road filler......_..-_...---..--...__do____ 108 93 NA 
Faving block and curbing_----------------------..do____ 132 145 NA 

te: 
Roof_...------.--------------------------+------___- 124,013 121,268 108 , 000 
Other_._.--_-_-----_------1--------- eee 56,710 52,455 NA 

. Other stone: 
Beach pebble____-_---.---------..--------- + eee 53,541 195 , 432 NA 
Lava__.._-.-.----------.------- eee 13 , 065 16,519 NA 
Marl____.._-_-_---------2--------~-------- =e 242 ,537 205,613 NA 
Mine fill. .....-_...--.-.._____..____._._thousand tons__ 12,107 11,882 NA 

. Millstones and grindstones________._________-________-._. 1,508 1,290. NA 
Sand and gravel: 

Industrial sands: a . 
Foundry. __...-...._..___._..___._-__thousand tons. . 1,533 1,895 NA 
Miscellaneous____._....____________________..do___. 480 530 NA 

Other saiid and gravel (alluvial): | 
By dredging. __________________________.-__._do__-- 80 , 686 77° B43} 190 000 

By other winning methods______________.__.___do__-. 71,973 FT, 543 , 
Sulfur, élemental..___._._____-_ 2-22 2222-2 -______._.-__do___. 1,665 1,635 1,732 
Tale. _.---------- 2-2 eee 217 ,3538 246,085 247 ,000 

MINERAL FUELS AND RELATED MATERIALS 
Bituminous asphaltic material.__..__.__.._..___._.___._.-_______- 130,578 116, 482 NA 
Carbon black. __.-_--2----2 22 eee ee: 118,760 118,150 137 ,000 

oal: 
Bituminous and anthracite___._.________._____thousatid tons__ 47,625 41,911 40 , 584 
Lignite._.__..-.-.._---_-_ 2 eee __do___- 2,931 3,221 2,950 

Coke. _.._----_--2----------- ee -d0_8- 12,639 12,503 13,605 
Coal briquets.__.___.----..----..--._--- 2-2-2 -do___- 4,839 4,548 4,197 
Gas natural: 

Gross production_____..___.._._.__________million cubie feet__ 302,010 304,764 345,340 
Marketed___.........___-_____---___.-_-____..-______.do___- 196 , 455 200 , 657 229 , 756 

Peat__..--...---_.---.------..--__-___-.-.__.-_-thousand tons__ 83 72 NA 
* Petroleum: 

Crude..._._.-.---.---------------------------------- do. 2,832 2,688 2,499 
Refinery produtts____.......__.___-____:--.____..___.do____ r 70,443 r 75,711 84,845 

en 
| P Preliminary. t Revised. NA Not available. . 

'! Hydrated and talcined alumina are successive stages of alumina production and are not to be added. 
2 Arsenic content of final products. 
3 Lead content. 
4From July 1 to June 30 of the succeeding year. 
5’ From May 1 to April 30 of the succeeding year. 

| TRADE 

Details on foreign trade including total and destinations appear in tables 3 and 4. 

tonnage by commodities, principal sources 

Table 3.—France: Exports of mineral commodities 
(Metric tons unless otherwise specified) 

Total export 1968 destinations 
Commodity —_ 

1967 1968 EEC! Principal destinations 

METALS 
Aluminum: 

Bauxite.__....-.....---------- 158,255 157,822 98,026 West Germany 89,816; United 
Kingdom 59,801. 

Oxide and hydroxide 2______...__ 204,299 234,063 32,938 Switzerland 107,953; Spain 49,814. 
Metal, including alloys: 

Serap_--._ 22 ee 16,859 16,160 15,749 Italy 9,704; West Germany 5,516. 
Unwrought__-___..-.------ 140,282 186,858 125,882 Belgium-Luxembourg 57,499; West 

wermany 44,465; mainland China 

Semimanufactures_.....__.. 67,403 69,726 381,874 West Germany 19,788; United States 
14,688; Italy 5,600. 

Antimony, metal, including serap-_____ 53 143 17 United States 73. 

See footnotes at end of table.
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Table 3.—France: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
a 

Total export 1968 destinations 

Commodity a 
1967 1968 EEC ! Principal destinations 

en 

METALS—Continued 

Arsenic (anhydride)...._------------ 12,715 18,250 1,980 United States 5,389; Japan 2,150; 
United Kingdom 1,863. 

Beryllium___---------------------- 6 6 5 All to West Germany. 
Bismuth, all forms... _-----.-------- 83 60 9 United Kingdom 52. 
Cadmium. _____-.----------------- 48 50 28 United Kingdom 19; Italy 11. 

Chromium: . 

Chromite__.._.---------------- 396 298 290 All to West Germany. 
Oxide and hydroxide..___--.-_--- 592 776 216 Sweden 185; Netherlands 130. 
Metal____----.----------------- 229 213 119 West Germany 50; Sweden 42. 

Cobalt___....--------------------- 608 . 128 131 United States 331; United Kingdom 

Colombium. ._..--value, thousands - $48 $11 __..... NA. 
Copper: 

Ore______--------------------- 172) ____--. _------ 
Matte__.____-..-----=---------- 223 621 609 West Germany 451; Netherlands 121. 

Metal and alloys: 
Scrap_....---------------- 48,479 33,030 29,704 West Germany 13,624; Belgium- 

Luxembourg 9,079; Italy 6,844. 
Blister and other unrefined. _ 12,453 12,687 12,667 Belgium-Luxembourg 8,598; West 

. Germany 4,063. 
Refined____.-..---.------- 14,020 12,677 11,475 Belgium-Luxembourg 5,081; Nether- 

lands 3,092; West Germany 2,969. 
Semimanufactures_.._____.. 29,510 32,966 18,557 United States 8,508; West Germany 

8,184; Netherlands 3,719. 
Gallium 3____.__..-value, thousands-_ $223 $191 ___.... Switzerland $188. 

Germanium, all forms.__.--.-------- 1 2 2 All to Belgium-Luxembourg. 

old: 4 
Metal, including alloys . 

troy ounces.. 98,060 91,404 48,387 Netherlands 36,394; Switzerland 

Ashes and sweepings.- ----do---- 2,765 1,736 - 193 Switzerland 1,222. 
Other metal (temporary imports 

and exports)_....troy ounces._ 64,173 657,835 153,841 Muscat and Oman 234,925; Nether- » 
lands 140,016; Switzerland 99,667. 

Iron and steel: 
Iron ore....__...thousand tons... 17,537 18,271 18,198 Belgium-Luxembourg 13,691; West 

e Germany 4,507. 
Pyrite cinder....._-_.-.--.do_--_- 227 210 210 West Germany 120; Belgium- 

Luxembourg 89. 

Metal: . 
Serap._...-.------.--do_--- 2,191 2,192 2,179 Ttaly 1,916; Belgium-Luxembourg 

Pig iron, including 
spiegeleisen 5_______do---- 95 54 52 Belgium-Luxembourg 19; West 

Germany 12. | 
Ferroalloys__.-..-..-do-_..- 237 290 190 Italy 69; United States 66; West 

Germany 65. 

Shot and powder_-_-.-.----- 16 18 13 West Germany 6; Italy 6. 

Steel: 
Primary forms, in- 

cluding coils_._do-_. - 960 739 513 Italy 212; Belgium-Luxembourg 134; 
West Germany 110; Switzerland 86. 

Semimanufactures: 
Bars, rods, wire 

rods, and 
sections. _.do-_-_- 2,251 2,678 1,026 United States 650; West Germany 

570; Belgium-Luxembourg 226. 
Plates, sheets, and 

universals_ do. _-. 2,261 2,386 1,054 West Germany 705; United States 
. 231; Italy 184; Switzerland 136. 

Hoop and strip 
do__-_- 202 241 148 West Germany 69; Belgium- 

Luxembourg 27; Switzerland 25; 
Netherlands 24. 

Rails and acces- 
sories_....do_._- 138 133 52 Italy 39; Iran 21; Denmark 9. 

Wire._._.--.do___- 102 105 19 United States 35; West Germany 10; 
Morocco 6. 

Tubes, pipes, and 
fittings__..do.--_- 645 693 139 Algeria 102; Netherlands 90; Iran 

62; United States 50. 
Castings and forg- 

ings, rough do---- 4 8 4 Mainly to Belgium-Luxembourg. 

See footnotes at end of table.
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Table 3.—France: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Total export 1968 destinations 
Commodity OO 

1967 1968 EEC! Principal destinations 

METALS—Continued 
Lead: 

. Ore_____-_- ~~~ eee 3,893 3,611 3,466 Belgium-Luxembourg 2,025; West 
| Germany 1,376. 

Oxides_______-_-_---__ ee 7,779 8,199 2,729 Netherlands 1,730: United States 
1,713; Czechoslovakia 1,173. 

Metal, tncluding alloys: 
Serap...-...---.---------- 9,615 10,535 10,492 Italy 8,011; West Germany 2,079. 
Pig, including alloys__...... 18,025 16,773 1,553 United States 4,902; Switzerland 

. 4,224; Greece 3,004. 
Semimanufactures, including 

alloys..:---------------- 902 1,136 141 Syrian Arab Republic 125; | 
Yugoslavia 149; Italy 103. 

Magnesiun, all forms._......._--_-_- 242 482 227 West Germany 183; Greece 90. 
Manganese: 

Ore. ..------------------------ 1,136 004, 328 Netherlands 180; Italy 124; Spain 102. 
Oxide_.._....--.------------_- 406 720 =: $882 Austria 289; Netherlands 230. 

. Metal, all forms__..._..._.--__- 3,322 4,674 + 2,928 Italy 1,572; West Germany 1,295. 
Mercury-_.-__...-.76-pound flasks _ ___ 261 290 + 232 Belgium-Luxembourg 174. 
Molybdenum: | 

Ore__..-.--------------------- 5 54 54 Belgium-Luxembourg 33. 
Oxide__...-.------------- ee 29 23 20 Italy 13; West Germany 6. 
Metal, all forms._......-.-_____ 13 15 12 West Germany 4; Italy 4. 

Nickel: : 
Matte, speiss, etc_..__...-_____- 256 167 74 Sweden 62; Italy 32. 
Oxide and hydroxide.__________- 39 152 82 Ttaly 31; japan 29; West Germany 23; 

pain 23. 
Metal including alloys: 

Scrap. ..-.-----.-_-_-----_-e 2,304 1,850 1,391 West Germany 487; Belgium- 
Luxembourg 452; Netherlands 431. 

. Ingots___..-_ ~~~ ee 8,542 5,824 3,083 West Germany 1,704; Italy 1,027; 
, mainland China 1,002. 

Semimanufactures, including 
anodes__._--.----------- | 2,617 2,472 1,205 West Germany 706; Spain 573; 

oO Belgium-Luxembourg 174. 
Platinum and platinum-group: 4 

Ashesand sweepings troy ounces... 527,625 2,446,218 2,385,100 West Germany 1,579,339; Italy 

. Metal, including alloys....do._._. 84,042 118,813 58,611 West Germany 26,106; Netherlands 
23,888; United States 20,432. 

Selenium_..__-----.----.----.---_- 1 1 1 NA. 
Silver: 4 - 

: Metal, including alloys 
thousand troy ounces__ 2,314 11,011 3,129 United Kingdom 3,772; Switzerland 

3,246; Netherlands 2,337. 
Ashes and sweepings._.___do___- 844 786 581 All to West Germany. 

Sodium metal___..-...-..-.--- 2 2,522 2,494 2,493 Italy 2,272. 
Tantalum, all forms value, thousands. _ $113 $118 $89 Italy $54; West Germany. $28. 
Thorium oxide__.._-_.___----..-__- 9 1 _.._... NA. 
Tin: 

Ore. _..._-....--..--long tons__ 524 560 __..... Spain 555. 
Oxide_____._____.___._.-do___- 438 43 42 All to West Germany. 
Metal, including alloys: 

Scrap__._...--..-.-.do____ 18 18 7 United Kingdom 10. 
Ingots_____......_..do____ 157 290 188 Italy 110; Netherlands 77. 
Semimanufactures____do-_-___ 54 123 44 Belgium-Luxembourg 27. 

Titanium: 
Ore_..--.--------------------- 25 156 _...... Algeria 124. 
Oxide__.._____.....__.-.._.--. 18,807 10,170 2,937 United States 3,442; Netherlands 

1,127; Italy 787. 
Metal, all forms.________..___.. 32 37 25 Italy 13; West Germany 10; United 

Kingdom 8. 
Tungsten: 

Ore. ._----.---.-_____-_---_- Le 34 1 1 All to West Germany. 
Trioxide__.__..__..______-____- 87 144 34 Austria 109. 
Metal, all forms_______._______-_ 234 336 164 West Germany 145; United 

Kingdom 132. 
Zine: 

Ore_..--..------ ee 219 27,231 283 United Kingdom 14,417; Rumania 
9,977. 

Matte.__.___-______ ee 1,069 1,055 1,055 Belgium-Luxembourg 845; Italy 144. 
Oxide___.--.-_-- 22 Lee 7,496 9,906 1,604 Mainland China 2,274; Turkey 

1,355; U.S.S.R. 1,050. 
Metal, including alloys: 

Serap___----_-__------__-- 2,228 2,410 2,388 Italy 2,267. 
Dust, (blue powder)-_____-_-_- 1,479 1,295 227 Norway 800; Switzerland 198. 

Slab and ingot___-------------- 12,180 20,610 15,606 West Germany 11,410; Italy 3,706. 
Semimanufactures_-____.___- 3,532 3,213 1,916 West Germany 1,882; Portugal 490. 

See footnotes at end of table.
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Table 3.—France: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Total export 1968 destinations — . 
Commodity - $$ 

1967 1968 EEC! Principal destinations 

METALS—Continued a _ | 
Zirconium: 7 

Ore___..---------------------- 83 160 104 West Germany 70. 
Oxide__....--.---------------- 88 51 37 Netherlands 15; West Germany 11. 

Oth Metal, including nuclear grade. __ 268 374 29 United States 186; Sweden 89. 
ther: 

Ore and concentrate__.__.__..-- 119 364 68 United Kingdom 254. 
‘Ash and residues from nonferrous — a . 

metals: - 
. Aluminum. __.-----.------- 4,682 4,690 4,070 Italy 3,274; West Germany 698. 

Copper_..__-.---.---1-.2 Le 5, 0389 5, 584 5,461 West Germany 3,105; Belgium- 
Luxembourg 2,356. \ 

| Lead__---------1---------- 10,318 10,730 10,730 Belgium-Luxembourg 9,928 
. Nickel___ -~.-----.--------- 952 662 633 Italy 427; West Germany 197. 

" Zine____----------------_- 9,868 8,868 8,868 Belgium-Luxembourg 7,091. 
Other_.2.--2-------------. 38,223 44,568 28,462 Belgium-Luxembourg 15,426; Sweden 

. 14,935; West Germany 8,504. 
Slag and ash, n.e.s_._-..-------- 78,562 185,332 181,860 Belgium-Luxembourg 150,513; West 

Germany 29,927. 
Metals, including alloys, all forms & 135 153 98 West Germany 61; Belgium- 

Luxembourg 32. . 
NONMETALS 

Abrasives, natural: a 
‘Pumice, emery and other_______- | 495 570 396 West Germany 309; Tunisia 58. 
Dust and powder of precious and a 

semiprecious stones . oO a pe ; 
value, thousands-__ $409 $382 $250 NA. . ae ee 

Grinding and polishing wheels____ 2,200 2,398 1,319 West Germany 424; Italy 399. a 
Asbestos, crude____.......-.----... . 1,087 1,030 513 Belgium-Luxembourg 466; Algeria . 

Asbestos cement products___......_.. 29,086 23,680 8,614 West Germany 5,362; United - 
. Kingdom 3,279. 

Barite including witherite._.___...... 18,154 15,063 7,100 Italy 2,647; Belgium-Luxembourg. | . 
. _ 2,369; Gabon 2,095. ae “ 

Borates, natural_-_..-...--..------- | 534. 4,108 3,392 Italy 2,090; West Germany 1,237. er 
Bromine__.._.-...-...-------.----- 1,306 1,693 176 Switzerland 933; United Kingdom Se 

Cement._....._.....-thousand tons_ 928 868 ' 236 "West Germany 175; Ivory Coast , 
. 108; Spanish North Africa 91. — . 

Chalk_____-------_----------..---.- 307,501 287,409 247,723 West Germany 127,426; Belgium- 
“ - Luxembourg 65,320; Netherlands ms 

oO «46,577. 
Clays and clay products: . / - 

. Crude: . a 
Kaolin. .....--..---..----.. 583,681 60,154 52,120. West Germany 42,634; Switzerland 

. . 4, . 

Bentonite____..-.-.---.--- 2,886 3,523 1,501 Belgium-Luxembourg 1,117; United 
we . . Kingdom 761. — .- . . 

Refractory....._....-....... 316,340 339,477 313,671 Italy 183,656; West Germany 90,340; : 
Belgium-Luxembourg 36,660. . 

Other_.__....._..-.-...... 60,484 65,469 55,281 Ttaly 25,561; Belgium-Luxembourg - 

Clay and refractory construction - 
materials (bricks, tile, etc.)_... 162,854 145,852 165,351 West Germany 33,636; Belgium- 

Luxembourg 27,973. 
Corundum: 

Natural including emery (included | 
in abrasives above)_____.____- 44 109 51 NA. 

Artificial... _..-.--..-...--..-. 12,355 11,587 5,183 Italy 2,521; Belgium-Luxembourg 
1,701; Switzerland 1,649. 

Cryolite and chiolite, natural. _______ 104 1,598 285 Cameroon 875; Greece 410. 
Diamond: Lo, 

Industrial, excluding powder ce 
value, thousands._. $1,322 $1,459 $1,109 West Germany $761; Netherlands 

- $179; India $134. , 
Gem, unset____._......_-.do___. $8,998 $5,818 $1,498 \ Switzerland $1,701; Republic of South 

. . Africa $1,334; Netherlands $867. 
Diatomite___......_...........--_. 17,186 17,684 14,494 West Germany 11,918; Italy 1,026. 
Feldspar_.____........-..-._..-... ~ 19,924 21,658 15,845 Belgium-Luxembourg 7,519; West 

1 Germany 7,421; Switzerland 4,531. 
Fertilizer materials: 

Crude: : ° 
_ Nitrogenous (natural sodium 

nitrates)__.....__._.-___- 164 870 820 Mostly to Belgium-Luxembourg. 
Phosphate rock_____-_____- 3,052 824 617 West Germany 216; Switzerland 97. 
Potassic salts_............._ 69,754 56,744 52,635 Belgium-Luxembourg 29,019; 

Netherlands 23,616. 
Organic___...--.........._._ 32,065 37,765 8,651 Switzerland 16,495; Cuba 10,000; 

West Germany 4,058. 
See footnotes at end of table. /
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| Table 3.—France: Exports of mineral commodities—Continued 

co So (Metric tons unless otherwise specified) 

ca Total export 1968 destinations 
Commodity ee  e0 

Oo 1967 1968 EEC ! Principal destinations 

- NONMETALS——Continued 

_ Fertilizer materials—Continued 

Manufactured: 
Ammonia, anhydrous —— a 

- oo thousand tons. -_ 14 q 2 Spain 2; Belgium-Luxembourg 2; 
Senegal 2. . 

. Nitrogenous.__._----do_-~_- 1,056 592 94 Mainland China 139; Belgium- 
Lo Luxembourg 84; Algeria 45. 

yo Phosphatie: ae . 
a Basic slag.._-..-do.... - 350 312 32 Austria 149; Switzerland 126; Italy 32. 

Other,.........-do____ 80 51 9 Cuba 14; Spain 8; Switzerland 6; 
y 5. ; 

--- Potassic..._........-do.._- 1,260 1,146 317 Belgium-Luxembourg 141; United - 
. Kingdom 136; Netherlands 90; 

Cot . : United States 87. 
Flint (pebbles)_...._..-....---.-..-. 87,283 108,144 44,324 United Kingdom 31,463; 

West Germany 18,544. . 
- Fluorspar_.......-..---------_--.-.. 109,104 117,261 105,501 West Germany 71,205; Italy 14,948; 

. —— Belgium-Luxembourg 12,015... 
Graphite__....-....--------------.. 2, 633 1,697 867 West Germany 360; Belgium-Luxem- 

So So bourg 312; United Kingdom 227. 
'.--. Gypsum and anhydrite, including : a | 

. plasters... _.-------------------- 837,413 863,514 517,982 Belgium-Luxembourg 400,634; 
a - ve - Sweden 169,408; Netherlands 

: oe 81,265. — . 
- Todine .-_.-...-------------------- 115 42, 13 West Germany 10; Switzerland 10. 

Lime. 2.2.2. eee -----___ 258,422 287,231 251,800 West Germany 140,857; Belgium- 
- co Ys Luxembourg 110,796. 

- ... Magnesite, including calcined _ _---_--__ 334 2,557 2,341 West Germany 2,236. ... 
- Mica_---------.--+-------------- 903 1,502 1,225 West Germany 680; Italy 60. 
ail Pigments, mineral including iron oxide_ 4,129 3,150 831 United Kingdom 352; Netherlands 

ow . 346; Morocco 345. 
. Pozzolan, santorin, ete.__.--.------.. . 1,279 1,781 65 NA. : 

. > Precious and semiprecious stones, ex- 
cept diamond 7__value, thousands._ $11,145 $10,778 $1,396 Switzerland $5,466; United States | 

eo a : $2,004; Italy $906. 
: - Pyrite, gross weight__..__..._......- 9,755 3,145 3,145 All to West Germany. . 

Salt... 2. ---------- 93,821 83,505 45,244 Belgium-Luxembourg 15,313; Nether- 
" a lands 14,399; West Germany 14,376. 

. Sodium and potassium, compounds n.e.s: 
Caustic soda___..........-.--_-. 282,171 198,436 25,967 Guinea 55,567; Brazil 26,411; 

U.S.S.R. 138,105. 
Caustic potash_......-..-...-.- 10,917 9,563 4,061 Netherlands 3,411; United Kingdom 

1,191; Switzerland 665. 
Stone, sand and gravel: ® . | 

Building stone: ~ 
oo . Crude and partly worked, , 

. N.@.8_._.---------------- 104,261 . 92,810 77,506 Belgium-Luxembourg 54,568; West 
_ a - Germany 14,817; Switzerland 

. 10,723. 
Worked: 

Not specified___._____-_- 6,193 7,401 5,791 West Germany 2,477; Belgium- 
Tuxembourg 1,607; Netherlands 

Slate, including crude___ 19,698 18,569 18,011 Netherlands 9,369; Belgium- 
Luxembourg 5,771. 

Dolomite, chiefly refractory grade. 58,127 76,826 66,408 Belgium-Luxembourg 44,845; West 
Germany 16,550. 

Gravel and crushed stone 
a thousand tons_._ 8,750 10,123 8,637 West Germany 6,568; Switzerland 

1,480; Belgium-Luxembourg 1,279. 
Limestone (except dimension)_._. 185,861 117,144 72,441 Belgium-Luxembourg 70,318; 

7 Switzerland 44,691. 
. _ Quartz and quartzite.._.__._____ 256 411 154 Italy 127; Switzerland 37. 

Sand, excluding metal bearing 
thousand tons_- 1,876 2,208 1,657 West Germany 737; Belgium- 

Luxembourg 600; Switzerland 544. 
Sulfur, elemental___..._....--do___- 1,035 1,060 264 United Kingdom 295; Netherlands 

121; Greece 97; West Germany 84. 

Tale and steatite..______.....__.._..._ 44,991 44,376 15,602 West Germany 9,036; United 
Kingdom 7,316; United States 
5,015; Switzerland 4,740. 

See footnotes at end of table.
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Table 3.—France: Exports. of mineral commodities—Continued oo ee 

(Metric tons unless.otherwise specified) a - 

Total export Q 1968 destinations o 
Commodity —_ 

1967 1968 EEC 1 Principal destinations . 

NONMETALS—-CONTINUED mo 
Other: ae ct 

Nonmetals, n.e.s...._---------- 180,082 145,062 24,708 Switzerland 118,780; West Germany ~ ” 

Slag, dross and similar waste, not . Be a 
metal bearing, from iron and 7 
steel manufactures oe Se 

a thousand tons-_ 1,058 947 - 901 West Germany 840; Belgium- Cot 
- Luxembourg 44... > . 5 

Oxide and hydroxide of magnes- . - . 
. ium strontium, and baritim_..__ 8,108 6,825 1,147 U.S.S.R. 4,450;.West Germany 724. 

. Flourine..___....-..---..-.__-- 25 1,349 1,349 Mostly to West Germany. os 
MINERAL FUELS AND me Ss 
RELATED MATERIALS ; oat 

Asphalt and bitumen, natural._...._.. 17,289 21,2438 1,811 United Kingdom 19,315.. 
Carbon black.__.----..-----------.- 44,185 48,628 17,385 West Germany 6,704; Spain 6,566; . 

Italy 5,614. a oo 
Coal and briquets: | ome . os 

Bituminous. _.....__.-.-------- 707,118 860,229 807,636 West Germany 876,677; Belgium- . . 
Luxembourg 303,435; Netherlands a 

Briquets of bituminous eoal____-_- 15,685 14,149 7,768 Italy 7,722; Switzerland 5,546. Lo 
. Lignite__.-._..---------.------ 83,825 28,985 ____._. Spain 28,970. Ce 

Coke...,.------------------------- 117,864. 185,322 125,411 Belgium-Luxembourg 64,827; West 
oo Germany 26,260; Italy 23,177. . 

Gas, including liquid petroleum.gas___ 488,535 498,667 388,402 Spain 277,692; Portugal.113,313. a 
Hydrogen, helium and rare gases_-__- 5,120 2,851 2,559 West Germany 1,081; Belgium- 

. Luxembourg 1,007. — he oe a 
Peat including briquets__-_.________- 937 1,191 1,165 Mainly to West Germany. . oe 
Petroleum refinery products: we HO 

Gasoline___.___..thousand tons__ 2,740 2,886 863 United Kingdom 1,477; West. — 
, Germany 536; Switzerland 280. . 

Kerosine and jet fuel____.do__-_- 553 441 90 Switzerland 198; West Germany 58; 
Spain 56. os 

Distillate fuel oil. -...._-.do____ 2,990 2,649 1,464 West Germany 1,170; Switzerland 

Residual fuel oi]..._......do___- 4,977 4,229 1,740 United Kingdom 1,482; West . _ 
Germany 1,002. : 

Lubricants_____.........do____ 308 283 84 United Kingdom 62; Algeria 36; . 
; Belgium-Luxembourg 27.. 

Other: Bitumen, petroleum coke, . 
and other residues es . 

| oo thousand tons-. 467 © 434 . 237 West Germany 173; Switzerland 86. 
Chemical derivatives of coal, petroleum : mo _ . - - 

Or gaS____.--.---.-------_------- 102,147 62,769 34,258 Belgium-Luxembourg 14,287; 
Switzerland 9,559; Netherlands 

7 1,758. : 

NA Not available. mo oO 
1 Belgium, West Germany, Italy, Luxembourg, and the Netherlands. . 
2 Excludes artificial corundum.. 
3 Including indium and thallium. | 
4 Calculated from quantities reported in kilograms. . . 
§ Including cast iron and shot,. grit, powder, and sponge of iron or steel. — 
6 Alkali, alkaline earth, and rare-earth metals except sodium. 
7 Including synthetic and reconstituted stone but not including diamond. Tk 
8 Not including slate, flint, or industrial limestone. | "
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oa , _ Table 4.—France: Imports of mineral commodities a 
a - (Metric tons unless otherwise specified) 

: : ut Total import 1968 sources 
“Commodity . er eee 

‘ _— 1967 1968 EEC! Principal sources 

. -METALS 
Aluminum: 

- ' :. Bauxite. _-_...--..--.---.-..--_ 226,379 334,846 806 Australia 211,598; Greece 61,815; 
: . Guyana 36,902. 

Oxide and hydroxide 2___________ 3,266 31,215 2,210 Jamaica 15,894; United States 6,861; 
Guinea 5,460. ‘ - 

. » Metal, including alloys: . 
. Serap. .___--_--2------------ 5,954 5,522 4,760 Belgium-Luxembourg 3,464. 
Unwrought__...--.----.--.- 98,774 97,861 9,929 Cameroon 29,963; Greece 25,589; 

- - . United States 12,744. 
Semimanufactures____...... 38,221 . 59,400 53,243 West Germany 31,335; Belgium- 

. 7 Luxembourg 15,442. 
Antimony: . — 

Ore and concentrate___.-__-___- 1,261 2,480 __..... Bolivia 807; Republic of South 
. oo Africa 716; Morocco 705. 

. Metal, all forms____.-_._.--.--____ 2,212 1,232 386 Mainland China 663; Belgium- 
Luxembourg 371. 

Arsenic, anhydride and acid_________ 6 21 __-.--.. NA. 
Beryllium: = . ; - 

. (0 Ore. i, .--- eee eee 2 36 _.-.... Argentina 22. 
Metal, all forms . . 

oy value, thousands _ $97 “ $188 ___L__- Unig States $94; United Kingdom 

Bismuth_____ 22 eee 806 :943.— 87 Peru 340; United Kingdom 170; 
Dt -s | Japan 168. . 

Cadmium... _..---.-2.---------_- 505 348 162 Belgium-Luxembourg 126; Japan 56; 
* —_ Zz Congo (Kinshasa) 55. 7 

. “~~ Chromium: Oe 
" Ore__....---- ee eee i. «6248, 857 +=2638,119 867 USSR. 97,076; Turkey 74,748; Iran 

Oxide and hydroxide___...._.__- 1,871 .2,041° 1,483 West Germany 1,313; United 
| : Kingdom 504. 

oo oO pevietal.----2-- 2-225 2nenn ran 69 40 1 United States 18; United Kingdom 14. 
. - Cobalt: a 
— Ore___2__-----------------.--.- 11,924 © 11,600 —-._-_.. Morocco11,527, - 

Oxide and hydroxide___________- 133 114 113 Belgium-Luxembourg 110. 
_ Metal, all forms. _._..._-..----- 398 273 206 Belgium-Luxembourg 196. 

Columbium: 
' Ore (including tantalum ore)!.... § 382°" 560 ___.._. United States 299; Canada 260. 
Metal, all.forms — oh - 

value, thousands_. $26 | $98 $14 NA. “ 
Copper: | . . 

. Matte.__.__- ee 1,209 332 175 Belgium-Luxembourg 175; United 
- . States 127. . 

. Metal, including alloys: =~ 
.. . Serap. 2... -------2-L.--- 11,495 14,809 7,915 West Germany 3,981; Belgium- 

Luxembourg 2,951; Switzerland 

Blister and other unrefined_. 11,609 16,416 8,752 Belgium-Luxembourg 8,364; Congo 
oo (Kinshasa) 5,877. 

Refined___....._._._--..----. 286,966 259,946 97,786 Belgium-Luxembourg 82,149; Zambia 
. 56,835; Chile 33,287; Congo 

. (Kinshasa) 25,716. . 
Semimanufactures_..._.._... 23,642 28,140 19,590 West Germany 8,366; Belgium- 

. ‘Luxembourg 7,967. 
a Germanium, gallium, etc. 

value, thousands __ $323 $390 $298 Belgium-Luxembourg $214; 
Netherlands $51. . 

Gold: 3 
Ashes and sweeping_troy ounces._ 700,499 108,574 22,313 All from Netherlands. 
Metal, including alloys._._..do._._.. 48,082 107,383 86,678 West Germany 71,278. 
Metal, other (temporary imports 

and reexports)____.....do__._ 908,891 1,325,734 53,563 United Kingdom 1,107,656. 
Iron and Steel: 

Ore and concentrate, except 
. roasted pyrite_thousand tons__ 4,845 5,017 2 Mauritania 1,346; Brazil 1,313; 

Liberia 1,174. 
Roasted pyrite____..__...do____ 46 34 16 Spain 18; Italy 16. 
Metal: 

Secrap_.__.-----.---.do___- 464 373 279 Belgium-Luxembourg 204; Nether- 
lands 38; West Germany 35. 

Pig iron, spiegeleisen and 
other 4____thousand tons. _ 174 245 194 West Germany 95; Netherlands 54; 

. Belgium-Luxembourg 44. 
Ferroalloys._.-------do___- 73 80 22 New Caledonia 50; Belgium- 

Luxembourg 11. 
Steel, primary forms__do---_- 1,207 1,278 1,217 West Germany 574; Belgium- 

. Luxembourg 525. 

See footnotes at end of table.
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Table 4.—France: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Total import 1968 sources 
Commodity OD — 

1967 1968 EEC } Principal sources 

METALS—Continued 
Iron and stecl—Continued 

- Semimanufactures: 
Bars, rods, sections 5 . 

thousand tons_- 1,511 1,443 1,402 West Germany 762; Belgium- 
Luxembourg 542. 7 

Plates, sheets, and 
universals____.do___-_ 1,768 1,731 1,602 Belgium-Luxembourg 891; West 

. Germany 525. 
Hoop and strip___do____ 261 269 266 Belgium-Luxembourg 169; West 

Germany 89. 
Rails and accessories 

do___- 43 54 138 United Kingdom 40; Belgium- 
. Luxembourg 10. 

Wire__.___....__do____ 17 76 70 West Germany 35; Belgium- 
Luxembourg 10. 

Tubes, pipes, and 
. fittings_....._.do___- 245 268 231 West Germany 134; Belgium- 

Luxembourg 33. 
Castings and forgings, 

rough_..._.__._____- 3,048 4,841 4,071 West Germany 2,244; Belgium- 
Luxembourg 1,754. 

Lead: 
Ore and concentrate._--......_.. 128,458 128,384 _____.._ Morocco 36,754; Ireland 28,799; 

. Australia 17,112. 
Oxides. _....__---.------__--_- 1,458 2,011 1,798 Belgium-Luxembourg 981; West 

Germany 575. 
Metal, including alloys: 

Scrap___-_----..-2.--- -_L- 4,514 3,283 2,723 Belgium-Luxembourg 2,082; West 
Germany 638. . 

Unwrought___-.--.-------. 89,605 47,042 16,591 Morocco 22,003; Belgium-Luxem- 
. bourg 9,319; West Germany 7,125. 

Semimanufactures__________ 749 734 665 Belgium-Luxembourg 412; West 
: Germany 239. ; 

Magnesium, including alloys: . . 
Serap___....----.- 2 eee 158 18 10 NA. 
Unwrought__.._-__-_ 986 1,299 342 Canada 424; Italy 340; United 

. Kingdom 164. 
Semimanufactures____..________ 194 102 7 United Kingdom 71: o . 

Manganese: ‘ 
Ore and concentrate__.._....... 689,827 889,959 553 Republic of South Africa 346,770; 

. Gabon 247,071; U.S.S.R. 90,841. : 
Oxide_________--.---- eee 2,316 3,093 2,421 Belgium-Luxembourg 2,225; Japan 

670. 
Metal, all forms_____-_.________- 676 342 138 Republic of South Africa 267. 

Mercury, all forms__76-pound flasks __ 9,718 9,167 1,566 Spain 3,104; Mexico 1,682. 
Molybdenum: . 

Ore and concentrate____.._____- 5,486 4,517 644 Canada 1,968; United States 1,035. 
Oxide____.._- 2-22 eee — 8 3 3 NA. 

Ni itera all forms_____.___-___-_- 82 84 61 West Germany 35; Netherlands 25. 
ickel: 

Matte__..__---....--------.-_. 18,614 138,382 18 New Caledonia 7,744; Cuba 4,481. 
Oxide and hydroxide____________ 98 124 30 Canada 57; Cuba 27. | 
Metal, including alloys: 

Serap_....---L------ eee 382 288 162 Belgium Luxembourg 85; Nether- 
an . 

Unwrought___..-.._-._-_-_- 8,852 9,849 37 United Kingdom 4,430; Canada — 

Semimanufactures (including 3 
anodes) _.__....-.-..__-- 2,847 2,624 855 United Kingdom 1,153; West 

Germany 805. | 
Platinum and platinum group: 

Ashes and sweepings troy ounces__ 37,423 21,252 16,397 Netherlands 15,079. 
Metals__.._.............do_..._ 160,914 215,088 69,285 U.S.S.R. 63,401; West Germany 

35,527; United Kingdom 35,076. 
Selenium. _.__.........._____.-__-- 28 27 7 United States 8; Sweden.6; West 

Germany 5. 
Silver: 3 : 

Ashes and sweeping 
thousand troy ounces-.- 433 1,247 763 Netherlands 717; Switzerland 340. 

Metal, all forms__..._._._...do_._._. 20,871 31,448 5,728 United States 9,677; United Kingdom 
7,395; Muscat and Oman 4,726. 

Tantalum, all forms__________--_--- 11 8 4 Belgium-Luxembourg 3; United 
States 3. 

Thorium: 
Ore (monazite)_._...._________- 1,183 70 _____-. United States 45; Congo (Kinshasa) 

25. 
Metal__.._.._value, thousands.__ ___.__- $7 $3 NA. 

See footnotes at end of table.
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Table 4.—France: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 
eee 

Total import — 1968 sources . 
Commodity $$$ . 

1967 1968 EEC ! Principal sourees 

METALS—Continued 
Tin: 

Oxide___....__..___-long tons__ 59 85 83 Belgium-Luxembourg 49; West 
. Germany 34. 
Metal, including alloys: 

Scrap__.-.._...-..._do___- 31 111 64 Italy 45; Switzerland 34. 
Ingots.___......___.do____ 10,216 9,639 3,815 Belgium-Luxembourg 1,963; Nether- 

lands 1,705; mainland China 1,264. 
. Semimanufactures____do___- 38 57 25 United Kingdom 25. 

Titanium: oo 
Ore__.._---------------------- 99,257 185,066 83 Australia 128,758. 
Oxide______-_----------------- 14,328 17,885 16,545 est Germany 10,180; Belgium- 

S| Luxembourg 3,784. 
. Metal, all forms__-_-...------_- 495 490 59 Japan 184; U.S.S.R. 118. 

Tungsten: ml , 
Ore__..--.--_-----__ 1 - eee 1,972 1,585 25 South Korea 672; mainland China 

. 321; Brazil 300. 
Trioxide._.......--_---_ --_ 8 76 76 Mainly from West Germany. 
Metal, all forms___._____.______ 78 55 44 Netherlands 15; West Germany 14; 

Belgium-Luxembourg 12. 
Uranium: 

Ore______-__-.--_-_-_------ eee 1,945 2,130 ___._.. Gabon 1,237; Portugal 663. 
Metal, including alloys 

kilograms. NA 1,000 ____.._ United Kingdom 1,000. 

Zine: . . . oo . 
Ore and concentrate__........-. 332,140 361,384 71,236 Canada 76,328; Morocco 48,900; 

; Ireland 41,364; Peru 41,272. 
Oxide____2 22-2 eee 1,488 (2,313 1,562 West Germany 981; East Germany 

40. 
Metal, including alloys: 

Serap__------------------- 15,108 19,193 18,256 Netherlands 9,287; Belgium-Luxem- 
bourg 7,103. 

Blue powder_________---___ 4,153 3,048 2,882 Mainly from Belgium-Luxembourg. 
Unwrought______.....----. 34,048 31,080 21,588 Belgium-Luxembourg 13,090; West 

, . Germany 5,808. 
Semimanufactures_________- 4,947 4,750 4,564 Belgium-Luxembourg 2,555; West 

Germany 1,995. . 

Zirconium: 
Ore_...-_-----.-.------------. 17,901 23,828 6 Australia 23,731. - 

. Oxide_____-_.___.22 2-2 2 ele 785 981 9 United States 867. 
Metal___..___._______----____- 43 1 _...._. NA. 

Other: . 
Ores and concentrates_...__...__._ 12,083 15,375 77 Republic of South Africa 4,143; 

. Australia 3,271; Turkey 2,748. : 
, Ashes and residues containing 

; nonferrous metals: 
Aluminum.-_------------.- 2,195 3,121 3,071 West Germany 1,555; Italy 1,333. 
Copper__._----_-_--_---_-- 798 156 104 All from Belgium-Luxembourg. 
Lead____-_________-- --___- 807 370 55 Canada 279. 

: Nickel___ _--.._--------_-- 6 29 9 NA. 
Zine__-._----------------- 18,105 18,7386 12,064 West Germany 7,659; Belgium- 

Luxembourg 3,599. 
Other______ 2 ee 846 16,116 3,318 Canada 9,503; Belgium-Luxembourg 

,113. 
Metals, including alloys, all forms_ ___ 76,616 321 319 Mainly from West Germany. 

NONMETALS 

Abrasives: 
Emery, natural corundum, other__ 1,386 2,950 _______ All from Greece. 
Pumice__.._._----------------. 38,700 28,178 27,722 Italy 21,566. 
Dust of powder of precious and 

semiprecious stones 
value, thousands__ $3,393 $3,578 $814 United States $1,439; United 

Kingdom $1,030; Netherlands $572. 
Grinding and polishing wheels_-___ 4,348 4,443 3,039 Italy 978; West Germany 960; 

Belgium-Luxembourg 950. 
Asbestos.____._._.._....-..-.__... 126,748 128,614 9,367 Canada 65,859; U.S.S.R. 37,764. 
Barite and witherite.___....._._.... 88,688 80,587 70,814 West Germany 70,523. 
Boron materials: 

Crude natural borates___________ 82,910 97,659 727 Turkey 52,473; United States 44,347. 
Oxide and acid_________.2_ 2 _ 606 915 339 United States 547; Italy 307. 

Bromine__..______value, thousands__ $16 $26 $11 Israel $15. 
Cement. __.---_------------------- 42,755 100,118 64,046 Switzerland 35,171; West Germany 

28,382; Italy 27,069. 
Chalk___....--.-_---------- -____-- 7,442 4,434 4,224 Mainly from Belgium-Luxembourg. 

See footnotes at end of table.
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Table 4.—France: Imports of mineral commodities—Continued | 
(Metric tons unless otherwise specified) 

Total import 1968 sources 
Commodity —_- 

eT 1968 CEC! ~~ C#éP incipalsources 
NONMETALS—Continued 

Clays and clay products: 
Crude: 3 - 

Kaolin, including caleined___ 228,659 256,417 8,509 United Kingdom 218,189. 
Bentonite_._._____._---...-.. 127,857 107,283 33,712 Greece 47,682; Italy 26,406; United 

. States 8,653. 
Refractory clays..._.....---. 148,708 166,002 139,485 West Germany 119,279; United 

Kingdom 21,471. 
Clay and refractory construction we Se Do St 

materials (bricks, etc.)__..._... 34,698 465,267 397,963 West Germany 216,329; Italy 99,353; 
Belgium-Luxembourg 78 , 471. 

Cryolite and chiolite, natural___.-__- 1,431 1,630 20 Denmark 1,610. 
Diamond: . 

Industrial, except dust. 
value, thousands.__ $5,146 $5,833 $1,672 Ireland $2,979; Belgium-Luxembourg 

$1,002; United Kingdom $722. 
Gem, unset._.._........---do.... $19,593 $36,097 $18,280 Belgium-Luxembourg $15,848; - 

Switzerland $6,039; Israel $4,941. 
Diatomite_...._------.------.--..- 7,106 7,009 - 1,989 United States 2,535; West Germany 

1,693; Algeria 1,144. , 
Feldspar____..---.-----..-.--.---. 11,946 15,825 4,974 Norway 6,053; West Germany - 

. - 3,609; Finland 2,059. 
Fertilizer materials: . 

Crude: oo . 
Nitrogenous (natural sodium . 

nitrate)_____..._.__._.._.._ 22,962 24,888 20 Chile 24,868. 
Phosphate rock . : 

thousand tons__ 3,110 3,397 6 Morocco 1,723; Tunisia 640; Togo 575. 
Manufactured: 

Ammonia, anhydrous_____.. 61,688 150,226 149,765 Belgium-Luxembourg 126,999. 
Nitrogenous____.___...---. 189,108 213,104 174,296 Belgium-Luxembourg 142,471; 

Rumania 28,746. | : 
Potassic__.___._..-._---.----. 95,668 270,964 170,519 West Germany 106,811; Spain 62,105; 

. ‘ --  Belgium-Luxembourg 59,696. 
Phosphatie: : 

Basic slag___.......... 744,587 840,764 840,764 Belgium-Luxembourg 731,333; West 
. Germany 109,431. 

Other_______________.. 324,185 361,274 258,918 Netherlands 150,422; Belgium-Lux- 
ys embourg 107,256; United States 

48,320. : . 
Flint (pebbles)__..__._..-.-...----. 178,782 681,220 18,816 NA. 
Fluorspar____.--.-----.----------- 3,476 365 365 West Germany 300. | 
Graphite__....------..2---------_- 4, 882 4,776 1,500 Malagasy Republic 2,818; Italy 1,026. 
Gypsum and plaster___....._.._.... 21,348 20,969 20,819 West Germany 16,494. 
Iodine, erude_______..-_-._-L--__-- 362 285 __..... Japan 200; Chile 81. 
Lime____.._----------.---___-_----. 118,454 126,241 125,049 Belgium-Luxembourg 92,123. 
Lithium and strontium minerals_.-_--_- 2,570 2,655 2,013 Mainly from Netherlands. _ 
Magnesite, including calcined___._._._.. 39,620 42,640 1,757 Austria 20,803. 
Mica___..-_----------------------- 3,652 5,178 6 India 2,362. . 
Pigments: 

Earth pigments, including iron 
oxide_____------------------ 18,888 502 127 Spain 205. sO 

Earths, other (pozzolanic, " 
santorin, ete.)_......---.----- 405 82 T2 NA. 

Precious and semiprecious stones 6 
value, thousands.__ $9,456 $10,759 - $478 India $5,437; Switzerland $835. 

Pyrite_........--_-._._..-.-........ 315,816 315,656 499 Cyprus 152,033; Spain 118,166. 
Salt___..____.--_-_-------_-_.----. 51,460 70,889 31,958 Algeria 38,480; Netherlands 19,670. 
Sodium and potassium salts, n.e.s.: 

Caustic soda_____._.........-.-. 38,686 47,379 46,377 Belgium-Luxembourg 16,064; Italy 

Caustic potash and peroxides of 
potassium and sodium___-_--_-_ 110 178 108 Sweden 68; West Germany 75. 

Stone, sand and gravel: 7 
Dimension stone: 

Crude and partly worked: 
Slate__......---------- 2,089 2,891 2,401 West Germany 1,087; Italy 822. 
Other____..-_-.._-_--_ 190,387 173,253 79,902 Ttaly 78,695; Republic of South Africa 

46,814. 
Worked: 

Slate_.............._... 26,977 43,574 1,715 Spain 29,122; United Kingdom 6,063. 
Other___________._._.. 79,308 79,783 66,706 Italy 62,732. 

Dolomite, chiefly refractory grade. 172,907 181,459 173,741 Belgium-Luxembourg 159,956. 
Gravel and crushed stone ; 

thousand tons__ 3, 288 3,458 3,451 Belgium-Luxembourg 3,262. 
Limestone___.................. 145,054 170,977 170,977 Belgium-Luxembourg 165,918. 
Quartz and quartzite_._....._..... 21,369 22,618 21,744 Belgium-Luxembourg 10,972; Italy 

Sand, excluding metal bearing 
thousand tons_-_ 1,643 1,609 1,481 Netherlands 650; Belgium-Luxem- 

bourg 593; West Germany 220. 
See footnotes at end of table.
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| Table 4.—France: Imports of mineral commodities—Continued 

oe (Metric tons unless otherwise specified) 

| . Total import | 1968 sources a | 
Commodity —_ 

1967 1968 BEC! Principal sources. 

| NONMETALS—Continued oe 
Sulfur, elemental, all grades.._....... 285,100 335,627 1,002 Mexico 228,717; Poland 81,304. 
Tale and steatite__._._..___.-..____.-. 8,659 9,655 | 6,646 Ttaly ier ; Belgium-Luxembourg 

: Other nonmetals, n.e.s.___-_---..--- 528,743 562,888 25,116 Switzerland 495,239. _ 
MINERAL FUELS AND . 
RELATED MATERIALS 

Asphalt and bitumen, natural_____-_- 2,317 2,794 888 United States 1,480; Trinidad and 
obago . 

. Carbon black_._...-...-.......-..-. 47,754 52,655 32,113 Netherlands 20,483; United States 
. , ° 15,347; West Germany 7,178. 

Coal and briquets: 
Coal_..._...._.-.thousand tons.. 11,445 11,565 7,496 West Germany 6,308; United States 

ae 1,573; U.S.S.R. 1,224. 
Coal briquets_ _.___.__._.-do___ 324 334 - 311 Netherlands 188; Belgium-Luxem- 

bourg 76; U.S.S.R. 23. 
- Lignite and lignite briquets do-__--__ 357 346 346 Mainly from West Germany. . 

. Coke______------..---.____-_-do___- 3,326 3,520 3,519 West Germany 3,071. 
Gas, hydrocarbon: . a . 

Natural__..-.2.-.......2-.---. 627,816 1,512,130 1,148,842 Netherlands 1,054,539; Algeria 

Manufactured____...-...-.----- 118,068 69,317 67,420 West Germany 48,518; Belgium- 
Luxembourg 16,975. 

Hydrogen and rare gases_____..-_--- 692 2,746 2,645 West Germany 2,565. 
Peat, including briquets 

thousand tons_ - 30  «B4 32 West Germany 22; Netherlands 9. 
Petroleum: : . 

- Crude.___-___..2._.......do____ 172,848 77,176 ______. Algeria 24,429; Iraq 15,160; Libya 

Refinery- products: - | - . | OO | | 
Gasoline. ____.._....do____ 568 791 529 Italy 334; Rumania 142; Belgium- 

ve Luxembourg 69. 
Kerosine.-=_-_.__._--do____ 31 30 11 United Kingdom 17; Netherlands 4; 

' Belgium-Luxembourg 4. _ 
Distillate fuel oil. __..do___- 2,675 2,920 1,351 Italy 1,07 0; U.S.S.R. 766; Rumania 

Residual fuel oil....._.do___. . 1,118 932 488 Italy 246; Rumania 227; U.S.S.R. 205. 
Lubricants___..._...do___-_ 35 48 27 Netherlands 14; Curacao 8; United 

. States 7; Italy 7. 
Other (vaseline, waxes, . S 
petroleum coke, bitumens, . — 
ete.) dow ee 494 180 41 United States 110; West Germany 

29; Venezuela 24. 
Mineral tar and crude chemicals 

derived from coal, petroleum or gas. 310,270 223,893 104,517 United States 64,651; West Germany 
37,665; United Kingdom 34,175. 

NA Not available. | | 7 
1 Belgium, West Germany, Italy, Luxembourg, and the Netherlands. 
2 Excludes artificial corundum. 
3 Calculated from quantities reported in kilograms. 
4 Includes ‘cast iron and sponge, powder, etc., of iron and steel. 
5 Including wire rod. 
6 Including synthetic and reconstituted stone but not including diamond. 
7 Excludes flint and industrial limestone. 

COMMODITY REVIEW 

METALS Because of lack of cheap electricity, 

. . French production of primary aluminum 
Bauxite and 960 eo ono ooo con-  quring 1966-68 did not vary much from 

sombared a h 2 364.000, me 1968 an the level of 365,000 tons per year; in spite 
1068. “OF 9 000 une f haus in - 4 of excellent market conditions, the 1969 

? d ? . tons o d auxite I th con- output was about 2 percent more than in 

 nind ml fo ae the pro anes and the he 1968. However, production of secondary 
hem “I od other vd € suc a in t ‘ metal, semimanufactures and casting in- 
chemica ae ustry, a Fe, pro aa or creased. Die castings accounted for one- 
cement, abrasives, and re Tactory pro ucts. third of all aluminum castings.5 

In 1969, 715,000 tons of alumina was used FAL Idorf). V. 4 

in aluminum production. uary 1970, pp. 6 and 7. 2 Me 28, Now ty Jane



THE MINERAL INDUSTRY OF FRANCE 269 

Thanks to a new agreement with Electri- ~~~ aoa _ 

cité de France, primary aluminum produc- Matte___-_----_--.------------------- 1,892 
. . . Scrap: 

tion is scheduled to increase by 30,000 tons. Copper. _.-_---------------------- 1,728 . 

Also, the Groupe Pechiney, France’s prin-  yrotai #209 PTOMZ- == -oo7 77777777777 gad 992 
cipal aluminum producer, is expanding its Scmimanufactures. - -- -—-—oapc0coo0 39,757 
production facilities abroad. The company Meatte-___.._..._._.._._._--_-_---_-- 918 

is building an electrolytic plant at Fred- i 4605 
: : ; : C r alloys._.___..------------- 4,424 erick, Md. with two potlines each with Metal ree 16.155 

80,000 tons annual capacity and plans to Brass, bronze, and other copper alloys___- ge oes 

build an aluminum plant at Vlissingen, Semimanufactures._ --~--------------~- $87,985 
Netherlands, the first section of which b 1Includes 292 tons of brass and 1,090 tons of 

ronze. 

should come into operation in the fall of 2 Includes 1,869 tons of powder and flake. Of the 
oo . . total, copper semimanufactures account for’ 19,141 

1971. ‘The company also increased its pro- tons; the remainder were copper alloy semimanufac- 
. : : tures. duction capacity in Greece by 10,000 tons. s Includes 249 tons of powder and fiake. 

Apparent aluminum consumption in i dit; he ab E 

France increased 22 percent to 430,000 n addition to the above, france ex: . 
tons, of which: 350,000 tons was prima ported 7 tons of copper beryllium alloys — ; ; P TY and 111 tons of cupriferous alloys. Some of 
aluminum and the remainder, secondary pe exported scrap is returned to the 

aluminum. Principal domestic aluminum country in form of products. 

consumers and their shares of consumption Principal sources of copper metal im- 
(excluding exports) in 1968 were as fol- ports were Belgium (102,000 tons) , Zambia 

lows, in percent: Transportation 31.5; elec- (67,000 tons), Chile (53,000 tons) Congo 
| trotechnology 15.6; packaging 9.6; building (Kinshasa) (33,000 tons), and the United 

industry 9.2; machinery 7.5; household 7.2; tons) and West Germany (each 22,000 
iron and steel industry 6.4; metal wens 2.7; Copper prices increased from US§1,211 

_ chemical and food industry and agricu ture per ton in January to US$1,780 in Decem- 

2.4; aluminum powder users 0.8; and mis-  pey. | 

cellaneous 7.1.6 | Iron Ore.—Iron ore production increased 
Imports and exports of primary fractionally but shipments to the domestic 

aluminum were 142,273 tons (including 274 foreign CONSUMETS increased by 2.4 
20,545 tons of alloys) and 179,806 tons (in- percent, with a concomitant re nerion m 
luding 65.24% f all vel stocks. It is expected that the output of 

clueing 09: tons of alloys) _Tespeciive Y- Lorraine will remain at about the current 
The export surplus of 89,000 tons in 1968 — jevel through 1975 but that production of 
was reduced to 38,000 tons in 1969 because the western mines will drop to 2 million 

of the strong demand in the French mar-_ tons per year. Productivity continued its 

| ket. However, the greater part of alumi- increase, and in the Lorraine field, 27.87 
num imports came from sources with tons per man shaft was produced by un- 

which Pechiney and Ugine are associated. dergr ound and surface workers; the corre- 
sponding figure for the western mines was 

France also imported 4,974 tons of cal- 11.06 tons. Employment in the industry , 

cined alumina and exported 253,511 tons. dropped by 766 to 12,387. The industry in- 

Almost half of this tonnage was exported vested atout $15 million. i. 

to Switzerland. Pechiney and Kaiser Alu- cor ing to officia l trade Statistics, there 
; j . . has been little variation in iron ore ex- 

minum plan to build an alumina plant in ports from France, which totaled 18,515,468 

the Dunkirk area. tons in 1969. There were only two signifi- 
Copper.—Apparent consumption of cop- cant destinctions for this ore, the Saar area’ 

er increased 13 percent to 336.000 tons of West Germany and Belgium-Luxembourg, 
P P , "which received 5,058,582 tons and 13,439,553 
All but about 10 percent of the consump- tons, respectively, of French ore in 1969. Ex- 
tion requirements are normally met by im- ports to Belgium-Luxembourg was slightly 

ports. Trade in copper was as follows, in §——-—-———- 
tons: 6 Ernst, Lenore-Aluminium (Duesseldorf). V. 

. 45, No. 12, December 1969, pp. 781-785.
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less than in 1968, but this decrease was Iron and Steel—Production Consump- 
more than compensated for by inereased tion, and Trade.—Increases in pig iron 
exports to the Saar. The decline of ex- and crude steel production in France com- 
ports to Belgium-Luxembourg is significant pared favorably with that in 1968 (10.2 

| because pig iron production in Belgium nd 10.7 percents, respectively) and with 
was 8 percent and in Luxembourg 13 per- the creases 1n the European Economic 
cent more than in 1968. indicating a era- Communities (EEC). The increase was 
d a. , ' 6 . achieved in spite of strikes that caused an 
lual shift to higher grade ores from other estimated 1 million ton production loss. 
sources, particularly in the case of Belgium. Production capacity for crude steel, esti- 

France increased its iron ore imports to mated at 25 million tons in 1969, is ex- 

6,940,950 tons; Brazil, Liberia, and Mau- pected to increase to 26 million tons by 
ritania were the three principal sources. mid-1970; a 1970 output of 24 million tons 

| | is expected. The production of all catego- 

Table 5.—France: Marketable iorn ere ries of rolled steel increased. 
a production by basin and total iron ore On the technological side, more sinter 

shipments and stocks and oxygen iron was produced. Iron ore 

3 (Thousand metric tons) used directly in blast furnaces for pig iron 
production showed a slight decline, but 

Tm —~St«“‘ée@re:«waas a urbana] increase in tonnage 
—_ 1967 1968 1969 : . of sinter in the blast furnace charge.. 

PRODUCTION Rapid progress was also made in oxygen 
Lorraine_..........---. 46,043 52,274 52,868 steelmaking; 1,242,000 tons more steel was 
Coetecaiag TTTiz- «88S 71948 2,545 made by this process. The production of 

| all categories of rolled steel increased. 
| Fron nese circ ici PPR BL BB. 288 55,425 Temporary rebates on steel prices were 

| 0 eee «6 fully eliminated in two steps in January 
Domeste 38.910 386.800 37.579 and July 1969. French steel prices were in- 
Other EEC countries..._ 17,187 18,355 18,731 creased an average of 4 percent in October 
Other countries_..-.---- 88 a 226 and another 9 percent on December 31. 

: ‘Total_...--.------- 51,180 55,227 56,536 Nonetheless, French steel prices were still 
: Stocks_-.--.----------- 6,067 5,730 4,380 jower than the corresponding prices in the 

NA Not available. _* Revised. — ~-EEC. 

_ Table 6.—France: Salient iron and steel industry statistics SS 
- _ (Thousand metric tons unless otherwise specified) . 

1967 1968 1969 

. . SINTER 

Production_._..._-------------------------------------------------, 21,065 22,796 27,160 
Raw material consumption: 

Tron ore...-.-------------------------------------------------. 25,488 27,259 31,254 
Furnace dusts___.__..-.---------------------------------------- 1,007 1,016 1,117 
Manganese. ____.-_------------------------------ eee 30 10 40 
Pyrite cinder__...__--_---------------------------- eee 26 23 19 
Other iron-bearing materials. ......._........__-------2----_- ee 685 977 1,332 
Limestone. _......-.------------------------------------------- 702 690 636 

PIG IRON 

Number of blast furnaces: 
Available__..__--.--..----------------------------------------- 124 109 99 
In operation at yearend___..-__.--_..----.- 22 ee 83 74 75 

Maximum production capacity._-........---------------------------- 19,650 19 ,540 21,000 

Production: 
Thomas. .--.-.------------------------------------------------ 12,085 12,686 13 ,326 
Hematite and semihematite (steelmaking)_._...__.__.._._._--.-... 2,359 2,506 3,385 
Phosphorus (foundry)___....-----_--_--. 2 eee 207 188 203 
Hematite and semihematite (foundry)_______._-.___________________ 625 581 721 
Special pig iron (foundry)___---_-_-_-_.---------.------ eee 115 115 150 
Spiegeleisen and high-carbon ferromanganese___._...-.----._._-.__- 320 374 427 

Total!__..------.--------------------+-- = -------- =15,710 16,450 18,212 

See footnotes at end of table.
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Table 6.—France: Salient iron and steel industry statistics—Continued 
(Thousand metric tons unless otherwise specified) 

oe 1967 1968 1969 

PIG IRON—Continued , 

Raw material consumption for pig iron production: : 
Iron ore directly in blast furnaces. ____-_....._.--.---------------- 16,968 14,323 13,031 
Iron ore sinter___.-----------------------------------------.--. 21,064 22,5381 26,120 
Manganese ore: . 

In blast furnaces. .-._--_----------------------------------- 562 | 687 781 
In sintering plants_..-._.-..--.----.--_.-------------------- 30 10 40 

Metallurigical rejects. ____----.-----------------------------L--- 931 963 1,136 
| Serap._------------------------ +--+ eee eee 426 315 204 

Limestone_--__------------------------------------------------- 231 97 125 : 
. Phosphatic limestone-_____--._----------------------------------- 1 1 -=---- 
Coke in blast furnaces_____-._-..-------------------------------- 10,931 11,261 11,834 

' STEEL _ 

Number of furnaces in operation: 
Thomas converters. .__...--.--------------------------- ee 89 92 77 
Open hearth. _-.._-_---_----------------------------- +--+ ee .52 51 49 
Electric. __.------------------------------------------- ee 112 107 99 
Oxygen. _____------.------------------- eee eee eee 9 10 13 

Maximum production capacity (all furnaces)_..._.__...__._....-._--__.. 28,900 24,340 e 25,000 

Production of crude steel: Oo i 
Thomas______._____-------2-- ee eee eee -------- =:10,112 10,507 10,664 
Open hearth. _.____--_------------------------------------------ 4,284 4,072 4,468 
Electric. ....------------------------------------------------- 1, 905 2,068 2,371 
Bessemer__.._--._----_-------------------- ee eee 67 57 61 
Kaldo, LD, and similar____.__.____-._-_-_.-_.---.--_-_--___-__-. 3,287 3,705 4,947 

Total______-.-.-.-__ eee) = 19, 655 20,409 22,511 
Ingots___..--------------------------------------------_- 19,309 20,025 22,074 
Liquid steel for casting____..--..--__---------------------- 846 385 . 438 

Material consumption for steel: 
‘Pig iron, spiegeleisen, and ferroalloy__._...____-.._--_-.--____-.-. 14,796 15,646 17,027 
Serap___._---------------------------------------------------- 6,826 6,787 7,688 
Liquid Thomas steel._____-..-..-------------------------------- 129 158 166 
Lime___.._----------.------------------ eee. )=— 1, 881 1,915 2,016 
Limestone. -__.....---.--------------------- +--+ eee 114 102 156 
Tron ore_.._.-.---.------~---------- eee 207 258 321 — 

-  Fluorspar_...--.---------------------------------------------:- 33 NA NA 
Consumption per ton of crude steel: 

Pig iron___-_----------------------------------------kilograms.. 740 767 756 . 
Scrap__..--.--------------_----- +--+ --- ee -- -d0 e 364 333 342 

Rolled steel production: . . 
Rails and accessories_._.......-_.-.-.------------------------_-- 283 302 319 
Heavy structural________-__.--.-------------------------------- 1,148 1,209 1,346 
Wire rods____---_--------__-._.___---------------------------.. 2,106 2,353 2,442 
Bars___...--.---------.--------- ee eee) 83, 388 3,518 3,746 
Pipe skelp___.---------------.----------------i--------1----2-- 558 589 684 
Other___..--_--__-_-- eee eee 18 ‘16 18 

Flat products: 
Wide plates__._.---_-----__.-..------------------ +--+ -- 96 104 111 
Hot rolled sheets: 

Thickness, 4:76 millimeters or more__.__.__._.....-.-..-..-. 1,354 1,369 1,644 
Thickness, 3 to 4.76 millimeters_.__..__-.._.....---------- 514 488 544 . 
Thickness, less than 3 millimeters. ______._-__------------ 600 482 426 

Cold rolled sheets: Thickness, less than 3 millimeters.._.......... 3,825 4,205 4,982 . 
Hot-rolled strips for tubes. ._.._...-....._-------------..---. 1,017 1,076 1,226 

Subtotal flat products !_____._-.__--...-._--..--------------- 7,406 7,723 8,933 

Total rolled steel production !_____...-_.-...-...-------.--. 14,847 15,711 17,487 
Tubes__...._._.__-___----.---------- +--+ --- = 1, 866 1,465 1,712 
Galvanized and other plated sheets_._.-.--.-------------------------- 522 516 720 
Condenser sheets_____...-__.---.----------------------------------- 178 168 186 
Tinplate__.__.._._..__-.-- ui eee 691 662 781 
Total consumption of iron and steel industry: 

Iron ore_._._.-...---------.----------------------------~------- 46,664 41,840 44,531 
Manganese ore____._.._._-_.__-.-_-_----------------------------- 593 697 821 
Serap 2____ eee eee eee eee eee.) 7, 258 7,101 7,892 
Coke_.___._..-.-------------2------------------- eee) 12,145 12,370 12,706 
Coal other than coking coal__.________-------_-_-.___._.---------. 1,935 1,931 2,259 
Coking coal__.____.-_-._______----- ee --e eee) = 5, 502 5,543 5,977 
Fuel oil and gas oil. ___-_._-_._-._.._--------. ---_--_-_-__----_--_-_- 91,510 1,576 1,832 

Thomas slag production____._.._.......---------.------_-----------. 2,517 2,677 2,819 
Average total employment (workers and staff)_._-.._________-____--__. 114,102 108,647 108,514 

e Estimate. NA Not available. 
1 Data may not add to totals shown because of independent rounding. 
2 Excludes scrap used by rolling mills in tons as follows: 1967, 108,080; 1968, 107,644; 1969, 122,733.
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Apparent consumption of crude steel or $12.60 per ton of steel output; the cor- 
rose by an estimated 25 percent to 23.3 responding investment expenditure in 1969 
million tons with deliveries to the domes- is estimated at $270 million. Investment is | 

tic market 13.1 million tons (10.9 million expected to increase to $360 million in 
tons in 1968). Rates of increase were high- 1970. Total indebtedness of the industry 
est for hot and cold rolled sheets under 3 decreased from 80 percent of the annual 

, millimeters (32 percent), universals and sales volume at the end of 1968 to 69 per- 

plates, 3 millimeters and over (30 per- cent at the end of 1969. This decrease was 
cent), wire rods (24 percent), and hot due to sales, which increased to about $2.6 

rolled strip, including tube strip (17 per- billion, compared with $2.1 billion in 1968. 

| cent). Factors contributing to the increase Union Sidérurgique du. Nord °de la 
were higher production of motor vehicles France (Usinor) is planning to raise crude 
and high level of activity in the capital steel capacity of its Dunkirk plant to 8 
goods industries. The increase in the out- million tons per year by 1974. Coking ca- 

| put of these industries as compared with pacity will also be doubled to 1.6 million | 
1968 were as follows, in percents: tons per year. The addition of a cold-roll- 

| ing mill and an electrolytic tinplate mill 
Motor vehicles _______________ 18.3 will ring rolling mill facilities in balance 
Heavy mechanical with the added crude steel capacity. 

engineering goods ___________ 22.0 Modernization and rationalization meas- 
Sheet metal industry _________ 23.0 ures undertaken in 1968 in the special 
Structural steel products _______ 17.0 steel sector of the industry bore fruit in 

1969—-production of special and alloy steel 

Domestic steel shipments were distributed ingots increased to 1,871,000 tons (1,489,000 

as follows, in thousand tons: For conver- tons in 1968). The two leading producers 

sion 3,456; to steel merchants 3,548: to Of alloy steel Compagnie des Forges et 

manufacturing industries 3,585; to extrac. ‘Ateliers de la Loire (CAFL) and Société : 
tive industries, railroads and building in- des For ges et Ateliers du Creusot (SAFC, a | ~? } subsidiary of the Schneider Group) were 
dustry 1,225; others 210; and alloy steels reported to have agreed to coordinate their 

. 1,096.7 yo aor investment for flat products and were ne- 
France’s iron and steel trade by princi-  sotiatin g to do the same for other prod- 

| pal product categories were as follows, in ucts. Greater rationalization of production | 

thousand tons: and coordination of research and sales be- 
OT tween the two companies were indicated. 

__ Commodity Imports Exports The two companies have 850,000 tons total 
Pig iron_____.__--- 2 eee 229 T4 capacity. 

Perr oalloys oo neon no 107 B34 Fos near Marseilles, was chosen as a site ots, powder and sponge___--_- 21 22 ’ ’ 
Serap_....-.----------------- 464. 2,229 for a new modern steel complex. This 
Steel: ~~ ~~: plant will have oxygen steel furnaces and 

Ingots, blooms, and billets_ 784 482 hot-rolling mills; in its final stage in 

Rolled Steet 2227277022. 4'278 5,088 +~—=«*1977-78 the plant will have a capacity of 
Pipes, tubes and _ acces- 7.5 million tons of crude steel. The plant 

sories__.__.------------ 285 823 : . 
—______-__._____ will consist of three large blast furnaces, | 

Total steel_------------ 6,428 6,512 three oxygen converters, and a hot wide 
strip mill, which will be the largest in 

The net steel exports “ wes Oe Europe with 6-million-ton annual capacity. 

eae higher igo to eet gum. ace te Faas empl, ie 
tion demands. Sheets, plates, and strips ac- duce stainless and special steels. The works 
ener for 2478.00 tons ° ve ehe and = will have an annual capacity of 600,000 

vos. yeingow an cis for reroling ‘Stal praucon uy hag im 97 
were a significant part of steel imports be- 
cause steel furnace capacity is not sufficient J a ; 

. . . ‘Organization for Economic Cooperation and 
to meet rolling mill requirements. Development. The Iron and Steel Industry in 1969 
Industry Developments.—Investment in and. Trends ifletin (Londen ne L969, ne 30. 

the industry in 1968 totaled $256 million 1979, 5. 95. co moore
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Lead and Zinc.—The increase in pro- Lead ore imports were mainly from Ire- 
duction of lead concentrate to 41,000 tons land, Yugoslavia, Bolivia, and Australia; 
was accompanied by a decline in produc- zinc ore imports were from Canada, Peru 
tion of zinc concentrates from 39,000 tons Ireland Morocco and Sweden. Morocco, 
in 1968 to 36,000 in 1969. This resulted Tunisia, and West Germany were principal 
partly from the closure of the Pierrefitte sources of lead metal imports, and the 

mine, which produced zinc ore. Largentére EEC was the principal supplier of zinc 
mine, which came into full production in metal. Lead metal was shipped mainly to 

_ 1969, is primarily a producer of lead ore. the United States, Switzerland, and Greece; 
The output and consumption of both zinc metal was shipped mainly to the EEC | 

metals increased. The Viviez plant of countries. _ | 
Société des Mines et Fonderies de Zinc de Nickel.—During the year, Société Le 
la Vieille Montagne produced 94,000 tons Nickel took a majority interest in the capi- | 
of electrolytic zinc. The company has put tal of the Société Miniére et Métallurgique 
into operation new roasting facilities and de Pefiarroya and continued its expansion 
sulfuric acid plant. . program in New Caledonia with the objec- 

Refined lead and slab zinc consumption — tive of increasing nickel production capac- | 
in 1969 totaled 198,500 and 239,000 tons, ity to 69,000 tons. During the year, the 
respectively compared with 179,300 and _ first two 11,000 kilowatt furnaces for pro- 
202,300 tons in 1968. In 1969 total lead ducing ferronickel came into operation. 
and zinc consumption as reported in the The company initiated a $250 million in- | 
July 1970 issue of World Metal Statistics | vestment program in the north of New Cal- | 
(London) was as follows ‘in thousand edonia with a view to produce, ferronickel 
tons: with a 40,000-ton nickel content. | 

| By yearend the French Government had 
oD stot acted on proposals of American Metal 
Storage batteries....._.--_.--------------- 86.7 Climax and Pefiarroya to become New Cal- 
panle sheathing. - ------------------------ 42.0 edonia’s third nickel producer, the others 
Sheet and strip_____--.-----------1--1. 14.0 being Société Le Nickel and Cofimpac. The 
POU -----2-0----0rc ec ecec nc ee nore atae ie latter was organized in 1967 as a consor- 
Tetraethyl__--_____-___-_---__-_---_---__ 18.5  tium of International Nickel Company and | 
4; 22.8 Société Auxilaire Miniére du _ Pacifique | 
Miscellaneous___._---_-------------------. 7.1 (Sampac). Pefiarroya and American Metal 
Total... 28Q,y Climax formed a French registered com- 
. ZINC pany, Penamax, to represent their joint 

Die-easting alloys... 222vwwwwvwwll2z1 33:8 ‘Mickel developments in New Caledonia. 
Copper alloy castings___.-__.-.-..----.---- _4.0 The merger of Pefiarroya and Société le 

Rolled zing nen eecwerc777777772772 7016 Nickel may be a factor in the final deci- 
Oxides_____--_-.------------------------- 84.7 sion. 

Zine wire and tubes 2222222222222. “$17 Nickel trade in 1969-was as follows: 
Miscellaneous. ___------------------- nL eee, eee 

——— IMPORTS 
Total_..____...---_---------------- 300.0 _Matte______-_----.-----2------------.-- 6,056 

Intermediate metallurgical products other 
than matte_._.-__..-.------------------ 7,148 

. . Scrap: 
The trade in these metals for 1969 were Nickel. —- --------------+------------ 99 el 

. . ickel alloys. _-..-----.-------------. 22, as follows in tons: Ferronickel..__. 0077 10 
Nickel anodes_-__-_----.----------------- 251 

ee Nickel metal__.-.----.------------------ 8,418 
Commodity Imports Exports Semimanufactures_--_._------------------ 2,350 

————_ $$$ EXPORTS 
LEAD Matte and similar products__________._-_- 155 

Ore___---------------------- 128,785 4,333: Serap:. 
Scrap........-.--------..---. 4,981 14,670 Nickel__...------------------------- 176 
Metal and alloys_.._-._.------- 58,450 19,095 Nickel alloys. _--...----------------- 1,459 

Semimanufactures______.._-_- 621 1,191 Ferronickel__....------------------------ 169 
ZINC Anodes. _._..--------------------------- 705 

Ore____-..-----------------_ 412,477 | 7,126 Nickel metal__------..------------------ 17,045 
Scrap____.------------------. 18,489 2,155 Semimanufactures______...___.._-_-___.. 2,187 

Metal and alloys____--..-.---. 31,231 20,381 ee) et ee 
Semimanufactures______.---.. 114,052 124,976 Tin.—Actual tin consumption by princi- 

1 Includes 4,366 tons of zinc powder and 4,512 tons pal users in 1968 and corresponding esti- 
of zinc manufactures. ® Metal Bulletin (London). No. 5461, Dec. 31, 

2 Includes 2,352 tons of zine powder. 1969, p. 18.
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mates for 1969 were as follows, in long Uranium mines of the Franc area were 
tons: ° to set up a joint marketing organization 

_ (Uranex) that would market approxi- 
| End use 19681 19691 mately 2,000 tons of uranium per year. 

Tinplating.................. 6,305 5,748. he partners in Uranex would be the 
White alloys______.__..-_.-__ 2,716 3,292 French Atomic Energy Commission (34 

Cheese ey acts 277777 oot soe 823 percent), Compagnie Pechiney Mokta (33 
Semimanufactures....-._..--. 271 344 percent) and the Compagnie Francaise des 

_ Miscellaneous_-._----.------- 162 161 Mines d’Uranium | (33 percent) .1° France 
Total____-------------- 9,596 10,776 and Indonesia reached an agreement in 

| 13. Branconnot & Cie, Paris, France. Private cor. Pril with a 7 year uranium exploration 
respondence. _ ° oo program in Kalimantan. : 

France’s tin trade was as follows in long NONMETALS : | 

tons: oe Data for the quarry products, the most 
| important nonmetals produced, are not 

__ Commodity __imports Exports available for 1969. Preliminary figures for 
7 Coneentrate....--.-.-..-----. 79 359 some items indicate a 17-percent increase 

© Alloys 22727i2ciiiiccziz: "28 = 28 ~—=sim_ the output of limestone used by the 
: Serap__.__-.------+---------- 79 14 iron and steel industry and sugar refiner- 

| Semimanufactures_----------- 34 129 ies, a 1l-percent increase in alluvial sand 
oo : and gravel output, and a 1.5-percent de- 

: It is estimated that France recovers line in road building materials other than 
about 2,000 long tons of tin from scrap alluvial sand and gravel. In 1968, the 

and detinning of tinplate. value of crude nonmetals produced were as 

Titanium.—Titanium-Trioxide S.A., a follows in million dollars: 

wholly owned subsidiary of British Titan | | | | . 
Products, will increase the annual capacity Quarry products _._....t.#...+= = _—s«é610 
at its titanium dioxide pigment plant in Other nonmetals__..-_ == «192 
Calais to 60,000 tons. The present capacity | —~ 
of this plant, completed it 1967, is 25,000 Total nonmetals _____________ 802 

to 30,000 tons of titanium dioxide per 
year. The sulfuric acid process is used at’ | Quarry products accounted for 36 per- 

| this plant and will be used in the ex- cent of the value of all mineral output 

panded facilities which are scheduled for and 76 percent of all nonmetals. 
completion in 1971.. Cement.—Salient statistics of the cement 
Tungsten.—Production of scheelite from industry in 1969 were as follows, in thou- 

the deposit near Salau in the French Pyre- sand tons, unless otherwise stated: _ 
nees was expected by yearend 1970. The | 
mine will be operated by the Société Min- © ——-———STTST 

igre d’Anglade in which Charter Consoli- Production all types nova BR BS 
dated Limited of the United Kingdom and Employment number__.__--.---.----.--- 14,000 
Anglo-American Corporation of the Re- P Clinker......__.____............... 65 

public of South Africa hold a 40 percent txperes and other_____----.-------- 27 
interest. The Enguiatés mine in the Avey- Clinker__....._....._.............. 370 

ron area of Société miniere et Appar ortland : and apber-.------~--------- 27 o38 
métallurgique du Chatelet also started pro- Per capita consumption.._.___kilograms.. | '570 : 
duction. OT 

France imported 2,747 tons of tungsten . . 
minerals, a 70-percent increase compared During the year, cement production ca- 
with 1968, brought about by increased fer- pacity was increased by about 850,000 tons 
rotungsten production. per year owing to improvement in existing 
Uranium.—France produced 609,000 tons plants and replacement of three kilns. 

of uranium ore, averaging 0.21 percent Cement output by type in the 1966-68 
uranium content. The French Atomic En- Petod was as follows: 
ergy Commission imported 402 tons of ura- Wo Mining Journal (Lond Oct. 10 
nium, as concentrates, from Gabon. 31, ne Journal (London), Oct. 10, 1969, p.
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_ ~~” ao SANd metric tons Fluorspar.13—France’s probable fluorspar 
Type —_____________—___ reserve at yearend 1968 was estimated at 

1966 = 19671968 14 million tons, with an average grade of 
Portland.__....---.---- 18,081 19,282 20,651 48 percent CaF, or 7 million tons with 80 
Slag ast furnace 2 341 2.257 2,973 percent CaF,. Fluorspar consumption in 

Other_____-------. 1,211 1,407 851 1968 was estimated at 153,000 tons, of 
Special. ._------------- 1,001 866 which 98,000 tons were chemical grade. In 

Total)}___________ 22,584 23,763 24,709 1969 France exported 102,226 tons of fluor- 
Natural. _____--------- 81 104 48 : Mortar. oot .88 551 637. Spar and imported 6,729 tons. Fluorspar 

d total ! “93.304 24.418 25.893 exported from France is substantially of 
___ Grand total t----- P0,304 AA Ae 01888 | metallurgical grade; fluorspar imports are 

1 Data may not add to totals shown because of in- of acid grade. . 

dependent rounding. The Société Denain-Anzin Minéraux re- | 

Fertilizer Materials ——Apparent consump- portedly has started producing fluors par 
tion of potash and internal shipments were pellets mad © by agglomerating ferruginous 
1,298,850 and 1,300,190 tons of K,O respec-_ fluorspar “sand” using bauxite as @ binder. | 
tively. During the year the French potash ane pencts can be used in the steel indus- 
industry was carrying out a rationalization edie The Lacent i CTreTS. t | 
program in an effort to reduce the number yur: ah, a percent inerease mm na 
of mining and treatment centers to three ural gas production brought about an in- - = 
—Amelie, Marie-Louise, and Théodore. The cenont iP lined wo ob Sao owever oo 
Amelie and Marie-Louise mines are being S6e 458 ine Sy abou ; ons 
expanded to produce 2,600 and 1,700 tons , ’ _ Fons, presumably because of higher , 
of ore per day, respectively, from the cur- domestic consumption. Sulfuric acid pro- : 
ent eed of 00 vod 1250 tons yer day, duction increased to 3,528,000 tons in 1969, 

. , P y- compared with 3,349,000 tons in 1968. 
The two mines now account for half of . . 
the ore output. At Marie-Louise mine France imported 351,519 tons of sulfur in 

epeee, . . . 1969. 
treatment facilities (new dissolution units, 69 

facilities for washing residues, crystalliza- MINERAL FUELS. 
tion equipment, rotary drying kiln, and ; . 
addition storage facilities) were expanded _ France’s consumption of primary energy 
and a new shaft was sunk at Staffelfelden, i 1969 totaled 213.9 million tons of stand- 

Belt conveyors at Théodore replaced the 14 coal equalivalent (SCE) and domestic 
aerial ropeway. Improvements in the rail Sources supplied 39 percent. Consumption 
transportation system serving the mines of the different fuels and hydroelectricity 
were underway.11 in the last 3 years were as follow in mil- 

The phosphoric acid plant of Société lion tons SCE: 
Chimique des Charbonnages will increase 9 ~~ 
its production of mixed fertilizers.12 TGS 1969 

F , ili i Solid fuels_..__..... 638.6 62.3 62.4 ' prance’ fertilizer trade in 1969 was as Pot leu broductsi2 92'0«101.0 «11508 
ollows, in thousand tons: Gas___.-...-------. 10.0 12.0 13.1 

Electricity_._....... 20.0 21.9 22.6 

Type Imports Exports Total_........ 185.6 197.2 213.9 

Nitrogenous: . 1 Petroleum used only for energy production. 

Crude. - qo 346 AS Source: Annales des Mines (Paris), July-August 

Phosphatic: 1970, p. 11. 

Thon a rock. ---------- 3, 528 sep Thus the share of domestic and im- 
Superphosphates_________- 382 53 ported solid fuels in total energy consump- 

P otassic:. oA tion declined from 31.6 percent in 1968 to 
Potassium chloride-_.-..-. 123 959 29.2 percent in 1969. In terms of domestic 
Potassium sulfate and ao consumption of the different energy forms, . 

Mixed___._________---------. 958 302 France was self sufficient in electricity and | 

1 Less than 4 unit. | 11 Phosphorus and Potassium (London). No. 
45, January-February 1970, pp, 40-41. 

In terms of value, imports and exports of io70e etn de Il’Industrie Pétrodiére. Mar. 6, 

mineral-based fertilizers totaled $147 mil- 8A. Chermitte. ‘‘Le Spath-Fluor Francais en 

lion and $65 million, respectively. Jenvary 176 oie oe (Paris), No. 3644,
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supplied about three-fourths of solid fuels lion tons of production loss, 2.2 million : 
and gas consumption and less than 3 per- tons attributable to the strikes in May. 

3 cent of petroleum needs. However, output per man-shift increased: 
Energy consumption by ultimate users 7.4 percent for underground workers and 

(shipments to the internal market), to- 6.4 percent for underground and _ surface 
taled 186 million tons SCE, with the fol- workers. Of the total output of bituminous 
lowing breakdown in million tons SCE: ©0al, Nord/Pas-de-Catais accounted for 18.9 

Iron and steel industry 20.1, industry ex- million tons, Lorraine accoun ted for 13.9 cluding iron and steel 73.7. households million tons, and Centre-Midi accounted 
53.9 & : 1 a for 7.8 million tons. The labor force de- 
3.9, and transportation 35.114. clined more than 10 percent during the 
Coal.—Production of coal (anthracite year. 

‘and bituminous) declined relative to 1968, aos a | 
a year in which there was almost 5.7 mil- s Annales des Mines (Paris), July-August 1970, 

Table 7.—France: Salient statistics of the coal and lignite industry | 
(Thousand metric tons unless otherwise specified) 

| 1967 1968 1969 

: COAL 

Production: | . 
Anthracite___.___-.---.----__-- 2-2 eee 2,880 2,775 3,086 
Semianthracite___..._-.-_-_.---.__--._- eee 9,152 7,827 6,998 
Bituminous: 

. Low volatile !____.______. 2-2 eee 3,715 3,712 3,209 
Medium-volatile 2_____..---_----_-----------2------eee----- =: 12,415 10,746 10,533 
High-volatile ¢______.-.-- eee. = 16, 561 14,338 14,103 | 

| High-volatile ¢____--_-.------------------------------------ 2,901 (2,513 2,654 

Total §____-__.--- eee. 47,625 41,911 40,584 

Apparent consumption (including lignite) thousand tons of standard coal ‘ 
equivalent___..-.-_..-__-_. ue eee 63 , 700 61,600 NA 

Stocks at yearend_____.__-___---_---_---_- 2-2-2 11,723 10,507 7,878 
Number of operating mines____.___.__..._.-____________.___________- 61 58 52 
Average number of days worked____--__-..---_.--_.---_p-------------- 260 247 255 
Average daily output______-..--._----_--_---_.-.....____metric tons._ 183,300 169,900 159,300 © 
Number of men working daily at yearend: 

Underground______---_---------------_--___--___--__-._-_-persons__ 94,292 83,776 74,143 
Surface_____..-.------------------ 2 ------_-----do__._ 39,679 38,259 35,336 
In associated plants. ____.--..---_--__.__-_____________ do __. 8,625 5,145 4,883 

Production per man-shift: . 
Nord/Pas-de-Calais: 

Underground. ____._-----_---_---.--..--__-_..___kilograms_- 1,805 1,842 1,973 
Underground and surface_______-__..__.__.._..-.--.-._-_--.do___- 1,252 1,245 1,319 
Lorraine: 

Underground. _______----.---- 2 eee do___. 3,703 3,888 4,175 
Underground and surface__.._._-___.__.___________.____..do____ 2,443 2,483 2,676 

All of France: 
Underground. _____.._-_- ee dow 2,241 2,347 2,522 
Underground and surface__._._.__.--..----------------do___- 1,523 1,555 1,654 

LIGNITE 

Production_____..-.--___- 22-8. 2,931 3,221 2,950 
Stock at yearend_._---___-._._- eee 379 233 254 
Average number of days worked________.____.__-____-_____-_________- 260 247 255 
Average daily output_____-___-___.--_._..._.....__..__-metric tons__ 10, 400 11,700 11,600 
Number of men working at yearend: 

Underground______.__--_-_._.------____-_--____-_______persons_- 1,515 1,451 1,385 
Surface.____.___-.--_- eee do___. 1,053 1,034 2,383 
Associated plants.___._.___.___-__.-.______________________do___- 130 132 142 

Production per man-shift: 6 
Underground (Provence).__-..__----.-.-____._-____.---kilograms__ 4,870 5,165 5,413 
Underground and surface______._.____-.._-_---_.--____-______do____ NA NA 3,205 

NA Not available. 
1 Largely 14 to 18 percent volatile matter; a small tonnage has a higher volatile content. 
216 to 28 percent volatile matter. 
325 to 41 percent volatile matter. 
+40 to 42 percent volatile matter for the bulk of production in this category. . 
5 Detail does not add to total (official data) because of differences in source. 
§ Productivity at the opencast lignite mine of the Landes region is 23,738 kilograms per man-shift.
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By 1975, seven coal mines in the central an hourly capacity of 19,670 tons. Heavy | 

and southern coal mining districts are media units accounted for 56.3 percent of 

| scheduled to close down.15 French coal pro- coal perparation capacity. : 

duction. in that year is planned not to ex- Consumption and Trade——Coal sales in 

ceed 25 million tons. Gross loss in 1969 by 1968 totaled 51.7 million tons, 35.9 million 

the industry before amortization totaled tons of which was domestic coal. Corre- 

$209 million and including amortization sponding figures for 1969 were 51.9 million 

$298 million. | | and 36.1 million tons. In 1969, coal supply 

The number of operating mines in 1969 from domestic mines and stocks and net 

declined further—two mines were closed in imports totaled 54.2 million tons, about 

the Nord/Pas-de-Calais field. Output per the same as in 1968. Shipments of domestic 

mine decreased to 3,084 tons compared and imported coal for making coke in- 

with 3,127 tons in 1969 but daily output creased to 17,650,000 tons (16 million tons 

per working face increased to 319 tons in 1968) and shipments to electricity prod- 

(278 tons in 1968). In October 1969, 76.6 ucers was 17,133,000 tons (16,736,000 tons 

percent of the underground output was in 1968). Household and small industries 

from mines with mechanized extraction were the other principal recipients of coal. — 

and haulage. Semimechanized mines ac- In 1969, coal mines accounted for 8.4 per- 

counted for 14.7 percent of the output; cent of the 130,600 million kilowatt hours 

nonmechanized mines and other accounted _ of electricity produced in France. : 

for the remainder. Nonetheless. produc- France’s solid fuels trade was as: follows, / 

tion cost: per net ton of coal in 1969 in- in thousand tons: _ - 

creased to $18.81, from $18.53 in 1968. In Se Colliey Guardi Lond : 

1969 labor costs accounted for 64 percent ». 550. 0 (London). October 1969, 

of production cost, and supplies accounted. 9 —=_—2———__—____—_- 

for 21.5 percent; the remainder being over- = Imports! Exports 

head, taxes, and other expenses. Coal —-5 woe eee ene 9,661 662 

Investment in coal mines in 1969 totaled Other cold fucisv-w. 78818 
$57 million, of which $27 million was for  Lignite and lignite briquets_-__- 309 17 
a Peat and peat briquets_____-_- 39 2 

mining purposes. . Coke and semi-coke___.__..-.. 3,290 888 

Nearly 89 percent of the coal output in 7 Dats from the official trade book and are some. 
: . ° ata from e oficial trade DoOoK and are some- 

1969 was prepared in coal washeries with what different from the source cited in table 8. 

Table 8.—France: Production, availablity, and distribution of coal _ | 
(Thousand metric tons) 

1968 1969 

Net production__.__...-.----------------------------------------------------- 41,911 40 , 584 

Middlings, foreign coal, ete. __.------------------------------------------------ 101 167 

Stock variations !1_______.___-------------__-----------------------------------__ 71,251 —2,656 

Total availability.__.........------------------------------------------- 43 ,263 43 , 407 

Consumption by mines and mine powerplant_____-------------------------------- 6,185 6,450 

Delivery to miners.__._..-.-.------------------------------------------------- 725 605 

Delivery for transformation: 
Mine coke ovens.______-__----_-------------------------- 22 -e-eeeeee 8,711 9,477 

Steel plant coke ovens____------------+----------------------------------- 2,100 1,968 

Gas coke ovens___..------------------------------------------------------ 29 3 
Briquetting plants_____....-----------------------------------------------_ 3,549 3,369 

Total____.____-_--------------- een nn ene nn nee 21,299 21,872 

Exports______..-_____----.----------------------------------------------+---- 866 1,089 

Total available from domestic production 2. __.-----_---------------------------- 21,198 20 , 522 

Imports________------------------- nnn ene eee eee eee © M512 11,842 
Delivery from imports: . 

Coal mine coke ovens_____..---------------------------------------------- 1,545 1,942 
Steel plant coke ovens____.__--------------------------------------------- 3,466 4,263 

Gas coke ovens.___.------------------------------------------------------ 194 22 
Briquetting plants__._._.__._--------------------------------------------- 775 623 

Stock variations !__.___.__.___-------------------------------------------- —431 —712 
Available from imports__________.--------------------------------------------- 5,718 5,704 

Available for domestic distribution________------------------------------------- 26,914 26,226 
Railroads._.__....._..--------------------------------------------------- 512 487 
Gasworks____.__._------------------ --------------- +--+ eee eee 11 11 

' Blectricity_._.........--------------------------------------------------- 10,551 10,683 

Iron and steel______..___.------------------------------------------------ 1,943 2,212 
Other industries_____...___..---.----------------------------------------- 6,496 - 6,119 
Domestic and small industries_.__.__._------------------------------------- 7,401 6,714 

1 Plus (+) denotes addition to stocks, minus (—) denotes withdrawal from stocks. 
2 Adjusted for small tonnages of foreign coal used by mines and stock changes. 

Source: Bureau de Documentation Miniére, Combustibles Minéraux Solides. Statistique Annuelle Définitive. 

Paris, France, pt. 2, 1969.
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- Principal suppliers of coal and anthra- 6.5 billion cubic meters, Reserves. at the 
cite were West Germany (6,605,000 tons), beginning of 1968 were 215,000 million 
the United States (1,943,000 tons) the cubic meters proved and 85,000 million 
USS.R. (1,393,000 tons) and Poland cubic meters (probable). New gas treat- 
(1,103,000 tons). The U.S.S.R. was the lar- ment facilities will increase daily capacity 
gest supplier of anthracite (1,279,000 tons). to 34 million cubic meters by 1970. 
Average c.i.f. value per ton of bituminous In addition to domestic production, 
coal was $14.14 and of anthracite $24.65. | France imported 2.1 billion cubic meters of 

| _ Coke and Coal Chemicals—In 1969 natural gas from the Netherlands and 500 
| French coal mines had a capacity to pro- million cubic meters from Algeria. Imports 

duce 25,600 tons of coke per day and es- from the last source will increase to 4 bil- 
| tablished a record coke output of 9,020,000 lion cubic meters per year when the lique- 

tons. Nord/Pas-de-Calais produced 60 per- faction plant at Skikda, Algeria, is built. 
: cent of the coke in 1969. Production at the Natural gas accounted for 76 percent of. 

coke ovens of mines and steel plants and total gas supply, the remainder being sup- _ 
shipments to the two principal consumers plied by gas made from coal and _petro- . 

_ increased. Increase in coke output of steel leum. | 
: _ plants resulted partly from the operation Natyral gas supplied 6.1 percent of 

of the new coke oven at Dunkirk which France's energy requirements in 1969 and 
| | started operation in September. In 1968, is expected to supply 7.1 percent in 1970 
* coke oyens produced 534,550 tons of crude and 9.9 percent in 1975. In the latter year | 

tar 333,000 tons of which were from coke it is expected that sources of supply will 
ovens of mines. | be as follows in billion cubic meters: 

Natural Gas.—Production of natural gas The Aquitaine fields 8; Netherlands 6; and 
in Meillon-Saint Faust-Pont d’As fields in- Algeria 4. Gas imports from the U.S.S.R. 

- creased French marketable gas output to have been under study for some time. 

, oe | Table 9.—France: Production availablity and distribution of coke 

-. (Thousand metric tons) 

= 
1968 1969 | 

Coal charged to coke ovens: 
Domestie.__-_.__.--_--------2--- 2-2 11,316 11,895 | Imported___-___-.---_-2222- ee _____-__-.. 5,240 6,038 

Total__--------------- 2-2 eee 16,556 17 ,933 

Production: 
| Oven coke: 

At mines__-_____.--_-- 22-2 8,073 9,020 At iron and steel plants. ___--__---_-_2 22 4,211 4,555 At gas companies.___.___--___--_-2.222 219 30 

— Total. _--_.-----.---- 2-2-2 eee 12,503 13 ,605 

Availability and distribution: 
Coke produced_._-._____-----_--_- ee. 12,503 13 ,605 Receipt of coke fines___-.__--_-____-._.-_......____.___._._._....... 0 28 5 Consumption at coking plants and by labor__._._-2 2-2 759 187 Available for distribution._.....---___________. 11,772 12,823 Stock variation 1_____-__--_--2-2 22-2. —199 —409 Imports_______.-___-_--_--- ee 3,348 3,358. Importer’s stock variation______..---__.-2_ 22 tw —92 —140 

Total available from domestic production and imports______________________ 15,411 16,730 Delivery to coking plants.__.___---22- ee 36 Week Exports. -_--___------ 22 259 902 Net available. __________-._---- 22 15,116 15,828 

Distribution: 
Iron and steel____..__._.._--- 2 12,422 13,057 Other industry. ________.---____22 2 1,752 1,855 Domestic use and small industry____.-_..-2- 22 eee 895 872 Railroads___.____._._.-.----- 2-22 AT 44 

Total__--_--_-----------2-- 22-2 15,116 15,828 eee 
1 Plus (+) denotes addition to stocks, minus (—) denotes withdrawal from stocks. 
Source: Bureau de Documentation Minicre, Combustibles Minéraux Solides. Statistique Annuelle Définitive. Paris, France, pt. 2, 1969.
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However, at this time it is not clear when ing tonnage. The refining capacity of 105.2 
such imports will begin. They will proba- million tons was 8.1 percent more than at 
bly begin sometime in 1975 or thereafter, the beginning of the year. Civilian con- 
Starting with 2.5 billion cubic meters per sumption of petroleum products increased 
year. West Germany has éxpressed willing- 11.8 percent to 70.6 million tons. Net re- 
ness to let Soviet gas transit its territory finery output totaled 84.3 million tons. Im- 
for French destinations. ports of petroleum and petroleum prod- 

Natural gas from Leeuwarden field in  ucts18 totaled 86.3 million and 5.2 mil- | 
the Netherlands discovered by Petroland lion tons, respectively, with a value of 
and its associates will be delivered to Ga- $1,447 million or 9.1 percent of all imports | 

| sunie of the Netherlands, and the latter by value. In addition, natural gas imports 
will deliver an equivalent to France under were valued at $32 million. France also ex- 
contractual arrangements with Petroland. ported 14.2 million tons of products valued 

Gas de France has launched an invest- at $152 million. Custom duties, taxes, and 

ment program costing about $170 million. other duties on petroleum ($2.84 billion) 
The expenditure will be devoted to pro- accounted for 10.8 percent of budgetary 
duction facilities, long distance transport, receipts. Petroleum supplied about 54 per- 

and to distribution. Two regasification cent of France’s energy consumption; this 
plants at Fos will be built to handle addi- figure is expected to increase to 67 percent : 
tional Algerian gas, which will arrive at in 1975. 
Fos starting in 1972.16 “we Penoleum P Service (L | v.37. 

_  Petroleum.17—There was a further de- ¢ June 1970~ D. "O07, we (London). V. 37, No. 
cline in domestic crude production, but I I, Source: pynion des pohambres Syndicales | de 

. . "Industrie Pétroliére aris). Bilan de PIndus- 
national refinery throughput increased 13 trie Pétroliére Francaise 1969 et Prespectives pour 
percent to 90.6 million tons, including 4.9 197 0,12 pp. and Comité, Professionel fu Pétrole. 
million tons custom refining. Franc zone roligee (Perey ee jog te de Pindustrie Pet- | 
crude supplied one-third of the refinery ; 18 Including nonenergy products such as petro- 

: x eum jellies, paratins, waxes, an resiaues suc! 

throughput exclusive of the custom trefin- as petroleum coke and bitumens, as well as LPG’s. 

| Table 10.—France: Salient statistics of petroleum and natural gas industry 
| (Thousand metric tons unless otherwise specified) 

- / 1967 1968 1969 | 

Length of hole drilled_..._..__..._......__.__......._thousand meters_. 120 4104 - 96 | 
Production: ~ 

Crude petroleum_____._-_____-..-_--2--2-- ee 2,832 2,688 2,499 
Natural gas___-___..._._..--._.....___.._-_million cubic meters__ 8,552 8,630 9,779 

Marketed_____._------------------.---2-------------do___- 5,563 ' §,682 6,506 - 
Products obtained from refining natural gas: 

Liquefied products_..___.___--_.____-------- eee eee 480 462 554 
Sulfur___..-._---------------- eee eee 1,636 1,608 _ 1,732 

Refining: . 
Number of refineries__._.._-.--.+--------.--------..------units__ 19 20 22 
Capacity of refineries (atmospheric distillation)............_........ 83,805 97,340 105,240 
Refinery. throughput_-____-___-_.-.----------.-----_--.----_-._.. 75,202 - 80,300 90 , 592 

Refinery production: 
Aviation gasoline____-__--_.__----..----.------ 2-2 ee eee 68 59 58 
Motor gasoline_._._--_----.-----------.--------------------. 11,420 11,306 12,107 
Special gasolines___._.._..._..-_.-_---- 2 eee 1,793 2,381 2,783 
Kerosine and white spirits____...___.-_...-..-.--------_- -__- 233 172 160 
Jet fuels__.-..--_----------------------------eeee 2,389 2,285 2,483 
Fuel oil: 

Distillate__._.-.--------------------------- +--+ ee 6,278 6,086 8,122 
Domestic fuel oil___--.----------------------------.--_. 18,396 22,241 24,132 
Residual____--_-._-------------------------------_-... 22,898 22 , 838 26,024 

Bitumen____-_----------------------------------- eee 2,688 2,833 2,853 
Lubricants___._--.---._....------------------- eee 930 942 1,030 
Paraffins and waxes______--_--__---------------------+------ 59 54 57 
Petrochemical feedstock_-____.___-------.----------__-------- 861 1,160 1,024 
Liquefied petroleum gas____..___.-.---__---_------__--______ 1,896 2,051 2,194 
Refinery gases_____-._.--.--------------------- eee 944 1,218 1,179 
Other__._-__-__--.------ 2 eee 90 84 143 

Total !____ eee e------. =. 70, 448 75,711 84,345 

See footnotes at end of table.
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Table 10.—France: Salient statistics of petroleum and natural gas industry—Continued 
(Thousand metric tons unless otherwise specified) 

1967 1968 1969 | 

Foreign trade: | | 
Imports: 

Crude: 
France zone: 

Algeria__..__.----..---_--------------------------. 21,600 24,429 25,430 
_ Other_-..--_--------------------------+----------- 611 437 986 

Subtotal_....__.-------- eee 22,211 24 , 866 26,416 

Middle East: . 
Tran. ..------------------------------------------- 3,215 3,009 3,633 
Iraq. ...------------------------------------------ 18,576 15,160 14,731 
Kuwait_____--.---------------.------- +e 8,895 7,282 8,103 
Qatar_.__....-------------------------- ee 2,049 2,898 1,784 
Saudi Arabia_____-.---__----------------------_----- 4,279 3,986 4,848 

. Abu Dhabi___.__.----.----- ~~ eee 2,802 5,046 5,587 

: Total. __-._------------------------------------- 34,815 87,381 38,685 
U.S.S.R_.---.------------------------------------- 1,629 1,554 1,828 
Venezuela_.__-.....------------------------------- 2,801 2,345 2,436 
Libya_____-_-_-_ eee 8,729 10,818 14,570 

| Other___..-..-.__--_---- +--+ eee 2,165 213 2,371 

Grand total !_____.__.._.------------------------- 72,848 77,176 86,306 . 
_ Products 2______-_--- eee ee 4,950 5,118 5,258 

Exports of products including bunkering 2________._.__...--.--.--._. 14,099 13 , 289 13 ,959 
Consumption: 

Internal market___._-_____-_------- eee eee eee =—s5 6, , 814 63 , 158 70 , 602 
French bunkering_____--____..-__.l___-_-_--- e+e --e-- ieee 1,388 1,490 1,774 
Other consumption including refinery and distribution losses (approxi- 

mate)_._._______.-.--_____----_-_---- ee- 6,800 7,500 8,000 
Stock (capacity): 

In refinery___._.____._-_.-_-.__...____._. thousand cubie meters... 21,595 24,924 30, 420 
In distribution channels____.___.._._-__--___-_-- ~~ eee 5,959 6,622 7,757 

«l ransportation: 
Tankers: 

Units_____._-...-__-__--_--_-- eee eee 90 86 85 
Deadweight tons. _____-_._.--_.-----------------------_---- 3,923 4,538 5,144 

Tank cars: 
Units___...-.---_-- +e ee ----e-------- = 19,460) _- eee 17,800 
Capacity.____......-.--.--.....-..-..thousand cubic meters_- 885 ___.---- 915 

Tank trucks: 
Units____-..-- eee ee 14,030 15,659 17,694 
Capacity____.__..-----_----.--.-.---thousand cubic meters_. 177 202 234 

Employment: 
' exploration and production___._...-......._.--.--_.----.persons_.. 11,075 11,343 11,266 

Refinery___.._..-..._-.--.--__-- eee -------do____ 16,375 16,425 16,725 
Distribution_-__._._..._-__-.____.--.--.--------.---------do___. 40,580 41,300 41,800 
Other.____.._.--___-.-----___-_---------_-------------.-do.__- 1,586 1,650 1,698 

Investment: 3 
' Exploration and production____.__.._._._._.-_....-thousand dollars__- 54,193 68 , 417 81,020 

Refining storage, and chemical facilities in refineries._._.__...do...._ 133,053 190,667 224,695 
Distribution and storage outside refineries_._.._._..---._--_.-do_._. 166,901 195,888 206,330 
Pipelines___.._.__..-_---__-.-_---__--u_-_-e i-__-----------do__.._ 22,866 55 , 093 20,165 
Maritime transport__.____._...-...--_-,-.-----------------do..__ 38,709 64,816 57 , 434 
Other___________ eee -----do_... 52, 758 34,208 33 ,128 

Total... eee ----_---do__.. 468,474 609,089 622,772 

1 Data may not add to totals shown because of independent rounding. 
2 Trade data differ slightly from other sources depending whether ‘‘Commerce Generale’’ or “Commerce 

Special’’ data are used. 
31968 and 1969 estimated. 

Source: Comité Professionel du Pétrole. Eléments Statistiques. Activitié de l’Industrie Pétroliére. 1965-69. 
Paris, France. Vol. 1. 

Exploration—Exploration activities con- permit of Shell and Enterprise de Re- 

tinued to be concentrated in the Aquitaine cherchés et d’Activities Pétroli¢res (ERAP) . 
Basin although drilling was also carried Drilling in the Gulf of Gascony was car- 
out in the Departments of Jura, Savoy, ried out with the semisubmersible plat- 
and Provence. Offshore, two wells were form “Pentagone 81”. Geophysical work in 
drilled in the Gulf of Lion (Compagnie France totaled 65 month team (6 percent 
Francaise des Pétroles—CFP—with partici- less than in 1968) and the 95,800 meters 
pation by Société Francaise des Petroles of new drill holes was 8 percent less than 
B.P.) and in the Gulf of Gascony joint in 1968. Of the drill holes, 22,000 meters
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were step-out and the remainder core and declined, but production in the Franc zone 
exploration drills. During the year 32 wells (Algeria arid Gabon) increased to 43 mil- 
were completed: 22 exploration and core lion tons for Algeria and 5 million tons 
‘wells, and 10 step-out and injection wells. for Gabon. Worldwide production of crude 

Outside of France, French companies petroleum by French companies, was al- 
continued exploration .in the areas in most equal to French throughput and con- 
which they were active in 1968. The work _ sisted of the following components, in mil- 
resulted in the discovery of a petroleum lion tons: Algeria 43; Middle East 42; 
structure in the Congo (Brazzaville), pe- Gabon 5; Canada 1; and Libya and Tuni- 
troleum in offshore Iran and on land in sia 1. 

: Iraq. French companies discovered natural Consumption.—Internal civilian’ _con- 
gas in the Red Sea area of Saudi Arabia, sumption for all products totaled 70.6 mil- 
in the North Sea in the vicinity of Scar- lion tons, an increase of 11.8 percent 
borough, England, and in two localities in compared with 1968. Consumption by type 
Australia. French compaines drilled 200,000 of products and variation compared with 
meters of wells outside of France. 1968 are shown in the following tabula- 
Production —Crude production in France _ tion: 

| | : - | Consumption Percent 1969/1968 
| Product _ (thousand of variation 

. tons) total (percent) 

Motor gasoline_________.--------------_-----2- 2 eee ee 11,349 16.0 +6.3 
Jet fuel.______---_-_-- eee 1,325 2.0 +17.0 
Other gasoline, kerosine, and white spirit._..__......_-__-__=________- ~ 295 0.4 +6.0 
Gas oil______-----_----_--2----- eee 4,273 6.0 +9.8 
Domestic fuel oil... eee eee ee 25,977 37.0 +13 .3 
Light fuel oil_______._----.----------------- eee 2,339 3.3 +0.6 
Heavy fuel oil__-.._____--- ee ee 16,196 23.0 +19.3 
Petrochemical feedstock___...__..__..--.____--.-.-________...____- 2,700 3.8 +24.0 
LPG... ----------------- 2-222 eee eee ~—s«i, 98 2.7 +5.8 
Lubricants._.._...-.-__2 2 eee 840 1.1 +7.6 
Bitumen. .__-._-.-- 22 2,415 3.4 +1.4 : 
Other products__.------.-----.-.------------- += 7 920 1.3  +3.9 

Ee) 70,602 100.0 +11.8° 
Bunkers...._.........-----------2----- -- ete 3,550 -oanee +18.0 

The rate of increase in the consumption Cents per Tax 
of gasoline and domestic fuel oil declined U.S. gallon percentage 
compared with the 1968-67 growth » rat€ Premium gasoline......... 78 2 
because of the impact of higher taxes im- Regular gasoline________ 72 75 
posed on these products. The increase rate 5 oll- --------------- 49 6 
for domestic fuel oil was the smallest an- : 
nual rise since 1952. The high percentage Trade—France imported 86.3 million 
increase for jet fuel resulted partly of low tons of crude, 10 million tons more than 
1968 consumption. Although the percent- in 1968. While imports from the Middle 
age increase for liquefied petroleum gas East declined from 47 percent of total im- 
was 6 percent, the increase rate for pro- ports in 1968 to 43 percent in 1969, im- 
pane was 18 percent. ports from Libya showed a corresponding 

Because of the 12.5 percent devaluation increase from 13 to 17 percent of total im- 
of the franc in August, prices of gasoline ports. Franc zone supplied 32 percent, 
and gas oil increased again on September Venezuela supplied 2.6 percent, the 
29. The increase was about 1.4 cent per U.S.S.R. supplied 2 percent, and Nigeria 
gallon for gasoline, 1.1 cent for diesel oil, supplied 2.6 percent of total 1969 imports. 
and 0.97 cent for heating oil. For the Paris Principal supplying countries and corre- 
area prices for these products at the gas sponding imports in thousand tons were: 
station and the percentage share of taxes Algeria 25,430; Iraq 14,731; Libya 14,570; 
in the prices as reported in the October Kuwait 8,103; Saudi Arabia 4,848; Oman- 
1969 issue of the Bulletin de l’Industrie Abu Dhabi 5,587; and Iran 3,633. France 
Pétroli¢re (Paris) were as follows: also increased its exports of petroleum
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products by about 6 percent to 14.2 mil- The underground storage in the salt de- 
lion. tons. : posit at Manosque was connected by a 98- 

Heavy fuel oil, gas oil, and gasoline kilometer pipeline to the Lavéra refinery; 

were the principal products exported, the first part of this storage faciltiy with 7 
mainly to European destinations. Of the  1-million-cubic-meter capacity came into : 

| total exports 2,462,300 tons were bunkers use during the year. When. completed, 
to foreign ships. Manosque storage will have a capacity of 5 
Refining.—French refineries treated 90.6 million cubic meters of crude oil and gas 

. million tons and produced .84.3 million _ oil. 

tons of petroleum products. Of the crude Work also started in preparing an un- 
processed in French refineries (exclusive of derground storage for liquid propane at 

custom refining) , 33 percent was from the lLavéra, which will be completed in 1972 , 
franc zone, With the start of two new re- and have 75,000-cubic-meter capacity. 
fineries, one at Valenciennes (3.5 million = 7. portation—The South European | 
ton annual capacity ) and one at Vernon (3 Pipeline (SEP) transported 27 million tons | 

million ton annual capacity) and a 500,000 o¢ crude, feeding nine refineries in France, 
fon increase in a Berre refinery, total West Germany, and Switzerland. This was 
the pacity Increase 4 a ot of fue i considerably more than that transported in 
ton fons at yearend. “A new refinery 0 1968 (24 million tons). This pipeline is 

milli on tons annual capacity will come into expected to transport about 32 million 

Ne seh Hauconcourt iL ar aati ne tons (close to its capacity) in 1970 because 
Fro, y nn will ; ani te d or ), tal the Metz refinery and a refinery in West | 
rontign Oe ee HO eee © annua Germany will be drawing crude from this 

capacity of Pauillac will be increased from pipeline. Operation of the new refinery at 

om 00 an to 4 million ed pana to Vernon caused an increase in crude trans- 

pe nillion ee Meese Tom A 10 ported by the Le Havre-Grandpuits pipe- 
er . line to 5.5 million tons from 3.3 million 

A steam cracking plant with an annual tons in 1968 Do en 
capacity of 200,000 tons of ethylene came So - . 
into operation at Carling in August. This __ Phe Mediteranée-Rhéne product pipe- 
is the fourth ethylene plant to supply the ine, put in service at yearend 1968, trans- 
increasing requirements of the petrochemi- Ported 2.6 million tons of products from 

. cal industry. Production of a number of Feyzin and Berre-l’Etang refineries to desti- 

petrochemical products, in thousand tons, "@0ons In the Rhéne valley, and to Lyon, 
and the increase in 1969 relative to 1968, _ Grenoble, Chambery, and Annecy. The Le 
in percents, were as follows: Havre-Paris and Grandpuits-Paris pipelines 

iC moved 7.0 million tons of products to the 
Percent Paris area and 567,000 tons to Rouen. The 

Tons increase pew Vernon refinery was connected to the 
Ethylene. _-------------------- 770 45 Le Harvre-Paris product pipeline. 
Butadiene. There were 50,000 gas stations in opera. 
Benzene (from petroleum)....-- 220 45 tion. 

The Union Chimique  Elf-Aquitaine The French tanker fleet with 85 tankers 
(UCEA); formed in 1968 through the increased 10 percent to 5.14 million tons 
merger of the chemical interests of the total capacity with average weight of 
Elf-Erap and the Aquitaine (state-owned 60,500 tons per ship. Of the tankers, three 

oil groups) has decided to invest $180 mil- are of the 200,000-ton class. Improvements 

lion in a_ petrochemical complex at at Le Havre and Fos will permit these 

Gonfreville, near Le Harve.19 ports to receive 200,000-ton tankers, and 
Stocks and Storage—Storage capacity for work is continuing so that still larger 

petroleum and petroleum products at re- tankers may use these ports. Le. Havre is 
fineries increased 5.5 million cubic meters favored as the port to receive the super- 
to 30.4 million cubic meters. In addition, tankers of the future (600,000 tons) . — 
distributors had  7.8-million-cubic-meter Industry Developments—Since the tran- 

capacity. According to products, storage sition period of the European Economic 
facilities were as follows, in thousand cubic Communities came to an end at yearend 

meters: Crude 10,087; intermediate products : 

5,918 annd finished products 22,172. 7 Economist (London). Nov. 15, 1969, p. 72-73.
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1969, it was obligatory that France bring keted will have to be changed to “com- 
its oil regime in line with the require- munity refineries;” 
ments of the Rome Treaty, which estab- The differentiation between Franc-zone 

. lished EEC. The Commission of EEC sub- crude and foreign crude in refining au- 
mitted a number of recommendations to  thorization must disappear. 
France that would eliminate discrimination Oil and oil products will have the right : 
in conditions of supply and marketing to circulate freely throughout the Com- 
among companies of member countries. munity. But France and other member 
Among the recommendations were the countries can postpone for 2 years the ap- 
following 2°: plication of the free circulation principle. | 

The obligation to obtain from French wo Peuroleum Intelli Weekly. V. 8 No. 52 
refineries 90 percent of the products mar- pec, 99,1969. p.3. 6 tC
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The Min ndustr e Mineral Industry of Gabon 

| By Agnes J. Doughman ? 

Despite an increase in both manganese mum annual capacity of 1 million tons of 
and crude oil output, Gabon’s economic cargo. 
growth will continue for the foreseeable Members of the Central African Customs 
future to depend on rational exploitation and Economic Union (UDEAC), in 1969 
of its virtually inexhaustible timber re- composed of Gabon, Cameroon, Central 
sources. African Republic, and Congo (Brazza- 
Gabon however, still does not have the ville), joined in reducing by 50 percent 

railroad that will allow opening of the the special tariffs applied against imports 
unexploited mineral and timber resources from other than European Economic Com- 
of the interior of the country. The remote munity (EEC) countries. These tariffs, 
Mekambo region contains the vast Belinga ranging from an extra 5 to 30 percent on 
iron ore deposits reported to contain 1 bil- most import categories, have prevented 
lion tons of ore averaging about 64 per- non-EEC countries from competing in the 
cent iron. A United Nations survey team local French-dominated market except in a 

: was preparing a report on Gabon’s unex- few categories in which no comparable 
ploited copper, lead, zinc, potash, and EEC products were available. This tariff 
other minerals. Approximately 20 percent reduction applies to commodities not pro- 
of the Gabonese national budget is com- duced in one of the UDEAC countries. 
mitted to the country’s development. The tariff reductions, plus Gabon’s current 

Construction of the Owendo deepwater development plans, should open the Gab- 
port complex has continued and the first onese market to non-EEC manufacturers 
of three berths is scheduled for completion of such items as heavy construction and 

| by June 1971. When the complex is com- road building equipment, heavy transport 
pleted, it will include petroleum and tim- vehicles, engineering equipment, and elec- 
ber storgae facilities, warehouses, a dry- trical machinery. In another category, 
dock, and an industrial zone in addition to pharmaceutical products, the new tariff re- 
the expected iron ore handling facilities. | ductions amounted to 75 percent. 
By 1972, it is expected to have a maxi- Fs . 

. ° Statistical assistant, Bureau of Mines, Washing- 
ton, D.C. | 
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PRODUCTION | 

Gabonese manganese and crude petro- value of production, the lumber industry 
leum output continued a steady increase, supplying nearly all the remainder, with 
while uranium remained at the same level only a minor contribution from cocoa, cof- 

as the previous year. These minerals ac- fee, palm oil, and fish products. 
count for about 61 percent of the total 

Table 1.—Gabon: Production of mineral commodities 

(Metric tons unless otherwise specified) _ 

Commodity 1967 1968 1969 

METALS ae 
Gold__...------ ee troy ounces __ 29 ,250 16,724 14,243 
Manganese: 

. Ore 50-53 percent Mn._______..____--_-------_-------- 1,124,000 1,220, 862 1,347,918 
Battery and chemical grade pellets, 82-84 percent MnOz_ __ 23,000 32,705 15,036 

Uranium, concentrate 20—40 percent U30g__...-_-_____._______- 1,452 1,371 1,383 
NONMETALS 

Limestone___._._.__-..__-. 2-2 - eee eee 1,253,567 ¢1,300,000 
MINERAL FUELS AND RELATED MATERIALS 

Natural gas, marketed______.._.___._____.-_million cubic feet__ 611 879 863 
Petroleum: © 

_  Crude.__..------------------thousand 42-gallon barrels_. 25,203 33 ,630 36,431 

Refinery products: —_ 7 
Gasoline. _____-____-__-______.______--_-____.-do___- 93 1,019 1,037 
Kerosine and jet fuel_________._.__.._._._.__do___. 65 713 727 
Distillate fuel oil. _..--_-.._-___.__-___-.___-____do___- 99 1,255 1,353 
Residual fuel oil_.-.--._-..-_____________-_...._do___~- 224 1,911 e 2,053 

_ Liquefied petroleum gas_______._...__...-._--.do___- 6 26 39 

— Total... eee eee eee _-_-do___- 487 4,924 e 5,209 
Refinery fuel and loss.__..._-____.._......_...do___- 17 220. e 224 

e Estimate. . 

| ‘TRADE | 

| Official Gabonese trade data for 1968 are creased slightly over the previous year with 
not available. However, foreign trade data petroleum and manganese supplying about 
from the 24 industrial countries reporting 60 percent and 30 percent, respectively, of , 
to the United Nations indicate the magni- the total value. By the end of 1968, the 

tude of trade in major items. value of Gabonese exports almost doubled 
The value of mineral exports in 1968 in- — the value of imports. 

Table 2.—Gabon: Exports of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS 
Gold_____---- eee eee eee eee troy ounces__ 22,763 113,600 
Tron and steel: 
Ferromanganese_________.__--- eee eee eee eee 27,835 
Semimanufactures_________._._._._____-____ i _ i e+ +--+ 2,575 NA 

Manganese, ore and concentrate_____._____________________.-------------- 1,226,420 11,247,838 
Uranium, ore and concentrate_____________.--_-_--__---_---_--------------- 1,398 11,197 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 

Crude___.-_____-______-___-___-._-.-_-_.___-thousand 42-gallon barrels__ 25,068 128,173 
Refinery products_________..___-_-_2 eee ee ------do__.. 102 2 667 

NA Not available. 
1 Ministere des Mines, de l’Energie et des Ressources Hydrauliques (Gabon). Rapport Annuel (Annual Re- 

port). 1968. 
2 United Nations, Statistical Office. World Trade Annual, Supplement. V. 3, 1968.
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/ Table 3.—Gabon: Imports of mineral commodities 
(Metric tons unless otherwise specified) : 

Commodity | 1967 1968 ! 

: METAIS) | 
Aluminum, metal, including alloys, all forms_._........-------------------------- 58 61 
Copper, metal, including alloys, all forms........._------------------------------- 43° 24 
Iron and steel: , 

Pig iron, ferroalloys and similar materials.__..........-.------.---------------  ------ NA 
Semimanufactures_____.__..------------------------------ = ------- = =18, 920 16,626 

Lead, metal, including alloys, all forms_*............-..--.-----------------+--+---- 8 NA 
Tin, metal, including alloys, all forms...._..................------..--long tons-_- ~ 4d NA 
Zinc, metal, including alloys, all forms____..............-.---.---2-.------------ 8 NA 

| NONMETALS 
Abrasives, natural, n.e.s_...._..._.-----1--.- 2211 ee 1 NA 
Barite.__-_.---- eee eee tees 2,095 
Cement, lime, and dimension stone, worked__.__..-.-.--------------------------- 39,990 39 , 725 
Clays and clay products_.______.._.._-....--._-- +--+ ee 583 508 
Fertilizer materials, manufactured______...-..---------------------------------- 134 NA 
Stone, sand and gravel______._.__---------- eee eee 67 NA 
Sulfur, elemental, all forms__.___....-.-.-----.-------------------------------- 1,791 NA 

MINERAL FUELS AND RELATED MATERIALS 7 
Coal and coke, including briquets______.........-_--.-------.-.--.-------------  ------ NA . 
Gas, hydrocarbon_..._._._...--- eee eee 810 NA 
Petroleum refinery products. ____._.____.._-.___._....-thousand 42-gallon barrels__ 642 13 
Mineral tar and other coal; petroleum- or gas-derived crude chemicals____._.._-.--- 3 NA 

NA Not available. . a 
1 United Nations, Statistical Office. World Trade Annual, Supplement. V. 3, 1968. 

a | COMMODITY REVIEW 

METALS that SOMIFER will assume the major fi- | 
| id . € oN oo. nancial burden for completion of the link 

Go a ue devosit, of N’dangui, dis- from Booué to the iron deposits. 
1069. A, 8° “7 oe were -reported m Manganese.—The Compagnie Miniére de 
vOv. Apparently the Oo of Bod jee l’'Ogooue (COMILOG), a combine of 51 

hon was hee ence of a y €xp ona: percent French interests and 49 percent 
dovocite ix te repion of economic led out United States Steel Corp., increased man- 
Be en, a Fe he ae not hein out. ‘ganese output to 1.4 million tons from the 
J ae , the ora was me the Moanda ore body. New facilities which 

N’da con the alluvial areas of the were nearing completion are expected to 
leo Ore N, d. the C 4 increase annual capacity to 1.8 million tons 

G ron Vre.—: vod yearend, the a So. by the end of 1971. The reserves held by 

vovernment signed an agreement with SO- COMILOG are an estimated 125 million 
ciété des Mines de Fer de Mekambo _,,,. 
(SOMIFER), a consortium of United oy ; wees 

. Uranium.—Exploration activities of the 
States and European firms, for the exploi- . . | 

. . . . only uranium producer, Compagnie des 
tation of the Belinga iron deposits. An es- . , . . 

. . . Mines d’Uranium de Franceville 
sential first step toward this goal will be . 

. : ; (COMUF), led to the discovery of an ex- 
construction of a standard gage railroad. . | . : : 

: tension of the deposit now being worked. 
Present plans are for construction of only | weg as . 

. . The French Commissariat a l’Energie Ato- 
the first 2Q0 miles of the projected 335- . } . 

. . . . mique (CEA) continued the search for ra- 
mile railroad. Estimated cost of this seg- dioactive minerals in the area of Lamba 
ment is $90 million. Financing is to be $20 réné inetals e 

million from the Gabonese Owendo-Be- ene. , 
linga Railroad Investment Fund, $20 | 162 ° t $ NONMETALS 
million from the French Government, an 

estimated $20 to $30 million hopefully Cement.—The construction of a cement 
from the European Economic Community  clinker-crushing plant at Owendo was com- 
Development Fund, and the remainder is pleted near yearend. Operation of the $1.6 
expected to be obtained by securing inter- million plant will be limited to crushing 
national financial aid. It was reported that imported clinker until domestic demand 
the French loan was granted late in 1969. can justify the additional investment re- 
Once completion of the first segment of quired for a completely integrated plant. 
the railroad is assured, the Gabonese hope Present annual capacity is 50,000 tons,
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: with storage facilities for 8,000 tons of oil-bearing zones was located at Baudroie. — 

clinker. A 5-year production license was granted to 
Diamond.—In 1969 Le Bureau de Re- Baudroie Marine, covering about 34 square 

cherches Geologiques et Miniéres (BRGM) miles of the Port Gentil and Port Gentil 
continued to explore an area near Mitzic North and South permits. , | 
where there are known indications of dia- The Shell/ELF-SPAFE association discov- 
monds. No details were reported at year- ered oil at Estheria Marine 1, which was 

: end. The area near Etéké was found to  spudded in August 1969, offshore from 
contain insufficient mineralization to justify Sette Cama. A new well, Ivinga IV 15, in 
exploitation. the north part of the Ivinga structure, lo- 

| Fertilizer Materials—The Société Gabon- cated oil and may indicate a northward 

_ aise de Chimie (SOGACHIM) has a $4 _ extension of the field. A supplementary de- 
| million chemical fertilizer plant in the velopment program of the field was under- 

planning stage. Two European companies, way at yearend. A fifth well in the Port 
_ sybetra SA (Syndicat Belge d’Entreprise 4 Gentil Ocean permit located oil and may 

l’Etranger) , Belgium, and Stamicarbon NV, indicate a southward extension of the An- 

the Netherlands, are to join in the project guille North-East field. | 

to be located at Port Gentil. Two farmout agreements were signed by 
, | _ -ELF-SPAFE during 1969—one with King 

MINERAL FUELS : Resources, a United States firm, and the 
Natural Gas.—Marketed natural gas in other with Deminex, a West German firm. 

1969 was slightly less than the previous In the agreement with King Resources, 
year as Gabon continued to utilize only the U.S. firm would obtain a 50-percent 
about 10 percent of the gas produced. interest for financing and drilling three ex- 

Reserves of natural gas at the end of | ploration wells on the offshore structures 

. 1968 were reported to be an estimated 500 of Vairon, Pegase, and Chevesne, located in 
billion cubic feet. | the southern part of the Port Gentil and 

| Petroleum.—Production of crude oil in Port Gentil North and South permits. The 
1969 increased 8 percent over the previous first well, Chevesne Marine 1 on the Vair- 

— year. Most of the output was from two 0M Structure, was spudded and capped. A 
fields—Gamba, operated by Shell of Gabon ‘Second well, Anguille Nord-Est 4, was 
and Anguille operated by Société ELF des SPUdded and oil traces found. 
Pétroles d’Afrique Equatoriale (ELF- The agreement with Deminex. provides 
SPAFE) —with 39. percent and 21 percent, for a share of three permits where prelimi- 

| respectively. nary surveys have located promising geo- 
In mid-1969, an agreement was reached logical formations. Deminex would have a 

on a price of $1.61 per barrel f.o.b. Port 25-percent share in the Mac area, located 

Gentil and Gamba, that the four interna- Partly on both the Point Gentil North and 
tional companies in France would pay in South permits, and a 30-percent share in 
1969-70 for Gabonese crude oil pur- the Locke area and a 50-percent share in 

chased from French Government-controlled the Banc du Prince zone, both part of the 
producers. The price, with no escalation Port Gentil permit. In return for these 
clause for freight, was based on the limited shares, Deminex is to finance the drilling 

capacity of tankers at Cape Lopez, near  f three wells. 
Port Gentil, where Mandji crude is loaded, Shell was awarded the 203-square-mile 
Other factors in the price decision for the | Mayumba offshore exploration permit for- 
two crude oils were the low gravity of the merly held by ELF-SPAFE whose rights 

-  Mandji crude and the waxy quality of the have expired. The permit was granted to 
Gamba crude. In addition, the interna- Shell for 2 years with a minimum invest- 
tional companies negotiated the right to ment obligation of $725,000. Shell would 
offtake only 80 percent of their quotas of have an 80-percent interest in the venture 
Gabonese crude oil. with ELF-SPAFE retaining 20 percent. 

In the development work by ELF- Gabon’s reported crude oil reserves at 
SPAFE, the Anguille and Anguille North- the end of 1968 were an estimated 500 
East fields were put into production in million barrels, only about 1 percent of 
July 1969. A new structure containing two _ the total African reserves.



The Mineral Industry — 

By Joseph B. Huvos? 

In 1969, East Germany ranked as the Germany’s mineral processing industries, : 
leading world producer of brown coal with primarily aluminum, iron and steel, and 
34 percent of the world total and ranked petroleum refining continued. to operate 
fifth in the production of potash with 14 mostly on imported mineral raw materials. 
percent. A few other mineral, commodities The social product of East Germany in- 
such as salt, iron ore, hard coal and fluor- creased in 1969 by 7.2 percent, production 
spar were also produced but in less impor- of the basic industries increased by 4 per- 
tant quantities. No petroleum production cent, production of metallic ores, metal- 
was reported. Official statistics are in- lurgy, and potash increased by 8 percent. 
complete, with data not reported for a “TForien inineral ‘alist, B § Mi 
number of mineral commodities. East Wwashingon, DG ist, Bureau oF Mines, 

SO PRODUCTION © | 
Potash mining continued at a high level. because of rationalization of the industry. | 

A new nitrogen fertilizer complex of the Expansion of the oil tanker fleet was un- 
Schwedt-am-Oder type will be built at an  dertaken and plans were made to build 
undisclosed location. Hard coal produc- new oil and gas pipelines from the 
tion did not change significantly, while U.S.S.R. Construction was started on a sec- 
brown coal production was slightly lower ond nuclear power station. oe 
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| Table 1.—East Germany: Production of selected mineral commodities _ 

. | (Metric tons unless otherwise specified) 

Commodity! _ 1967 1968 1969 p 

METALS 
Aluminum: . 
Alumina_._._. 222-2222 eee Ss, 353 58 , 565 NA 
Metal, including secondary ¢__.___._.-.---------.---- 80,000 80,000 80,000 

Cadmium ¢____...-._....-.-..-.--..___-..---kilograms_. 12,000 12 ,000 12,000 . 
Copper: 

Mine output, metal content___.-_._.-------------.--- 20,000 20 ,000 e 20,000 
Metal, including secondary ¢_.--...----.-------.----- 40,000 40 ,000 40 ,000 

Iron and steel: | 
Tron ore, including pyrite roast___.-..-thousand tons_- 1,680 r1,414 e 1,400 
Pig iron____----_-----------------------------do__~- 2,525 2,333 2,098 . 
Steel, ingots and castings.....--...---.-----..-do___- r 4,592 r 4,695 4,824 

L . (Semimanufactures.-----------------2-------------=- 3,075  . ¥r8,156 NA 
Lead: 

Mine output, metal content e.____.._-.....----._..-. | 11,000 ~ 12,000 - 12,000 
_. Metal including secondary e____...--__.---...-------- 25,000 25,000 25,000 

Silver, mine output, metal content e__thousand troy ounces... 4,800 - 4,800 4,800 
in: 

Mine output, metal content e__.___...__.____long tons__ 1,000 1,000 1,000 
zi Metal, including secondary e.__.-..............do___- 1,200 1,200 1,200 

Ine: . 
Mine output, metal content e____-.-.....-..-.------- 12,000 12,000 12 ,000 
Metal, excluding secondary e_____________-.-_--_----. 14,000 14,000 14,000 
. NONMETALS 

Barite ¢__..-..---------------------------------------- 30,000 30,000 . 30,000 
Cement._..........-..-.................thousand tons_- 7,182 r7,551 e 7,600 
Fertilizers: . 

Potash, K20 content_.........-.-..-----------do___- 2,206 r2,293 e 2,300 
Nitrogenous, Ne content__.___..-_._-.-_._____do____ 836 r351 387 
Phosphatic, P2Os content_____.._......-_-___--do___- 805 r 346 368 

Fluorspar ¢____...---.--------------------------------- 80,000 80,000 80,000 
Gypsum, calcined___.__...._.........._...thousand tons__ 229 226 e 226 
Lime, industrial, calcined_..__._.......---...-.-----do.._- r 2,506 2,584 e 2,600 
Salt_...--------- doe 1,833 - ¥1,970 e 2,000 
Sulfur___._......---------------.----__----~------do.__ 123 r119 e 120 
Sulfuric acid_._.--...---2---- eee 99 108 110 
Coal MINERAL FUELS AND RELATED MATERIALS | 

oal: 
Anthracite and bituminous___.._...._..._thousand tons__- 2,789 e 2,000 e 2,000 

C orown and lignite. __.....---------...---.....do.... 242,027 t 247,113 e 247 ,000 
oke: . 

Bituminous and gas coal, cokes_..__--.---..--.do__-- 2,921 2,551 e 2,500 
Brown coal cokes__.....-_..---.--_.------_--.do___. . 6,958 6,794 e 6,800 

Fuel briquets, from brown coal__.__....-.--.....---do____ 56,087 56,389 e 56,000 
Gas, manufactured_.__._............ -_million cubic feet_. 125,366 136 , 596 148 , 066 
Petroleum refinery products: 

- Gasoline__..--..-_-.-.............._thousand tons_. 1,852. 2,006 NA 
Diesel oil, including kerosene___......_....-..-do__-_- 2,693 2,996 NA 
Fuel oils__._--...------- eee do ee 2,595 3,127 NA 
‘Lubricants... -..-- ee _ doe 312 333 NA 
Asphalt__.....-----.-------.-----.-.---.----do____ 341 469 NA 

e Estimate. P Preliminary. r Revised. NA Not available. 
1In addition to reported commodities East Germany produced magnesium, gold, nickel, and peat, but 

level of production is not known. 

Source: Compiled from the official Statistical Yearbooks of East Germany and Metal Statistics of 1959-69, 
Metall-Gesellschaft Aktiengesellschaft, 56th issue, Frankfurt am Main 1969, 308 pp. 

TRADE 

In 1969, East Germany’s limited mineral rials needed by the key branches of the 

exports consisted mainly of brown coal bri- East German industry, such as crude oil, 

quets, potash, salt, aluminum, fluorspar, coke, coal, iron ore, rolled steel, nonferrous 

and iron and steel manufactures. As in metals, and chemical products. Hungary 
previous years, the U.S.S.R. supplied an and Yugoslavia provided bauxite. 
important part of the raw and basic mate-
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Table 2.—East Germany: Exports of selected mineral commodities 1 

_. (Metric tons unless otherwise specified) 

. Commodity 1967 1968 P 

METALS 
Aluminum: 2 

Metal including alloys: 
‘Unwrought. _._..--.--..----------------------------- 7,679 NA 
 Gerap__...------------------------------- +++ ----- 2,487 NA 

Copper, including alloys, and semimanufactures 2___.......------- 382 NA 
Iron and steel: 2 

Pig iron, ferroalloys etc.....-...--------------------------- 451,483 NA 
Serap_-.-------------------------------- + eee ee ee ee 44,292 NA 
Steel primary forms__.._......--..-..-.---.--------------- 17,883 NA 

Lead, including alloys: 2 . 
Unwrought-_ ----.-.--..------------------2-- ee 4,666 NA 
Serap..-------------------- +--+ ee ee ee eee eee 358 NA 

Tin, including alloys, unwrought__...........----.---long tons-- 22 NA 
Tungsten, ores and concentrates ?_____-------------------------- NA NA 
Zine, unwrought, including alloys ?____...-.-.--2.-.---.--------- NA NA 

* NONMETALS 
Kaolin, raw and washed__.___..--------=----+---------+------- 79 , 763 73,607 
Fertilizers: ; | 

Potash, raw and products, K20 content......-thousand tons-- 1,540 1,500 
Nitrogenous, Nz content.__._..---------------------------- | 70,851 NA 

Fluorspar_.....--..------------------------------------------ 56,000 NA 
Gypsum, calcined____-..----..------------------------------- 59,201 72,961 
Salt, rock salt___._.--.----.-------.-----------thousand tons_- TW17 763 
Sulfurie acid, monohydrate. _-...------------------------------ 8,943 13 ,018 

MINERAL FUELS AND RELATED MATERIALS 
Carbon black_._..-...-....---------------------------------- 7,659 7,044 | 
Coal, brown coal briquets. .....-----------.-----thousand tons_- 3,948 3,957 
Coke__...------------2--------- 2 + -- 0, 65 NA | 
Petroleum refinery products: . 

Gasoline. _._._-----_--------.-.------.------------do__.- 500 548 
Diesel fuel......_....----.-----------.---.---------d0_--- 427 527 
Fuel oil. __..-.----._._..--.-------------------------do___- 232 224 
Paraffin.......-----------------------~------------d0__.- 60 50 
ce ee i 

P Preliminary. NA Not available. 
1 Compiled from the official Statistical Yearbooks of East Germany and the Soviet Union, except where 

noted otherwise. : 
2 Statistical Office of the United Nations, 1968 and 1969, supplement to the World Trade Annual. V. 1 East 

Europe. Walker and Co., New York, 1969, 395 pp. (excludes exports to West Germany). 

Table 3.—East Germany: Imports of selected mineral commodities 1 

(Metric tons unless otherwise specified) 
ne 

Commodity 1967 1968 
i 

METALS 
Aluminum: 

' Bauxite_._-...---.------.--------- +--+ + 319 ,038 240,817 
Alumina, Al:O3 content. __....-.---------------+----------- 50,101 44,491 

_ Metal, including alloys: 
Unwrought__.....----------------------------------- 92,500 284,900 
Semimanufactures._.......--------------------------- 14,900 ; 26 , 800 

Cadmium metal, including alloys, all forms 2_....--...----------- 230 185 
Chrome ore, Cr2O; content. _.-.-.-------------.--------------- 35,520 29 ,153 
Copper, including alloys, all forms_-_-.-...-.--------------------- 43,800 — 2 43,800 
Iron and steel: 

Iron ore (untreated)....--.-----------------thousand tons-_- r 1,550 1,424 
Metal: 

Scrap 2._...-...-------------------------------d0___- 206 158 
Pig iron..._...-.------------------------------d0._-- 617 626 
Ferroalloys_.-..------------------------------------- 8,026 6,384 
Rod__.._....-----------.-------------thousand tons-_ 578 431 
Hot rolled strip__....--------------------------d0_.-_- 111 117 
Light sheet_.......-..-------------------------d0__-. 509 . 410 
Heavy sheet_......-.-.------------------------d0__.- 790 910 
Cold rolled strip._....--------------------------d0_..- 19 29 

Lead, including alloys, all forms__-..--------------------------- 44,300 241,400 
Magnesium, including alloys 2?.._.......------------------------ 1,807 1,901 
Manganese ore, Mn, content.._.......-----------thousand tons__ 76 2108 
Manganese peroxide- - -.--.------------------------------------ NA 2,600 
Zinc, including alloys, all forms. __ .-..------.-------~---------- 41,200 NA 

NONMETALS 
Asbestos. ___......----.-.-.----------- +--+ eee 38 ,340 234,900 
Fertilizers: 

Crude phosphate and apatite concentrate, P:0s content 
thousand tons.-. 353 456 

Nitrogenous, N2 content__...-.....-.---------------------- 111,483 156 , 675 
Phosphatic, P:0s content_._.........-------.-------------- 57,212 40 ,970 

Graphite. __.......----------------------- +--+ +e 5,548 5,761 
Kaolin. __..---_--..-.-----------e-------  ----e 26,614 29,771 
Pyrite, sulfur content_-.-...-.---------------------------------- 108 ,890 109 , 482 
Sulfur._.._...----. 2-2 eee eee NA NA 

See footnotes at end of table.
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Table 3.—East Germany: Imports of selected mineral commodities 1—Continued 
, (Metric tons unless otherwise specified) . 

SS SS esas Se eV cr 

Commodity 1967 1968 

_ MINERAL FUELS AND RELATED MATERIALS : | 
Garbon black... .-------.----------------------------- 2+ --- 18,241 21,141 

Oal: 

Anthracite 2___......-.----.----...------.-thousand tons.- 118 2102 
Bituminous... -._......2-2-.-- ~~. edo 8,274 6,284 

oke___..---...---------- 2 ee dL ,319 , 
Gas, manufactured - - ------------------------million cubic feet__ 1,340 2,357 
etroleum: 

Crude. ..__....-.-.---..--.------------.._thousand tons__ 6,440 8 ,039 
Refinery products: 

Gasoline ?____....---.-------------------------do___. 59 NA 
Motor gasoline____...--.------.-------------_--do_.- 56 32 
Diesel fuel 2__....-..-.-.-----------------------d0_._- 32 NA 
Lubricants ?___-....---------------------------d0-- 16 . NA 

_ Petroleum coke. .__.....-.-------------.-------do_-__ 16 NA 
arn ameen arene gy 

t Revised. NA Not available. . . . 
1 If not noted otherwise, data are from the official Statistical Yearbooks of the German Democratic Republic. 
2 Data are from official trade statistics of the U.S.S.R. (imports). | . 

COMMODITY REVIEW | 

| METALS ment was based on the established scraper 
: techniques, still employed for difficult con- 

Aluminum.—In 1969, East Germany pro- wee we . | 

duced about 80,000 tons of aluminum ditions. Heavy mining equipment such as 
hile ; t f om the USSR. wer > loading machines, transporters, and special 

Mh 900 | tons, making 1 65 000 tons svailable 20-ton-capacity vehicles were being increas- 
, ae } _ . . ingly used. 

or vomeuie P setts. to satisfy internal The Kali-Forschungsinstitut (Potassium 
emanid’ anc’ €XPOrts. ; . Research Institute), the research and de- 
Iron and Steel.—Production of iron ore velopment center of the industry, was re- 

and pig iron decreased 1 and 10 percent sponsible for rationalizing the mines and 
| respectively; steel production increased 8 manufacturing plants, for developing new 

percent. A US.S.R. built continuous cast- processes, and exploring and developing | 
ing plant of undisclosed capacity was re- new deposits. 
portedly commissioned at the Riesa tube In 1969, East Germany consumed over 
combine. It was also reported that the 600.000 ton s KoO. or abou t 28 percent of 
Edelstahlwerke at Freital was producing rE , E ™ h P 
240,000 tons of alloy steel in 350 types in ast “uropean potash consumption, com- 
1969 pared with 35 percent in 1965. As the use 

. _ of potash in the rest of East Europe began 
‘i E G id d , to increase, East Germany was provide 

NONMETALS with an expanding export market. 

Nitrogenous Fertilizer—A plant similar The application rates of potash in East 
| to the Schwedt-am-Oder nitrogen fertilizer Germany showed a uniform progression 

complex was planned in East Germany at from southwest to northwest, increasing 
an - undisclosed site. At Schwedt, the plant from 130 pounds per hectare to about 270 
units reportedly produced 500 tons of am- pounds per hectare; the latter was said to 
monia and 1,500 tons of calcium-ammon- be the optimum level of K2O usage. 
ium-nitrate (25 percent Ng) per day. 

Potash.—East Germany first produced MINERAL FUELS 
potash in 1856. Since then, production has es . 
expanded to its present level of about 2.3 Coal and Lignite.—Hard coal was mined million tons of KzO per year. As demand from relatively small coal fields in Saxony, 
grew to this leve!, production was continu- having total reserves of less than 15 mil- 

ously rationalized. While production has ion tons. Because production was only 2 
increased 24 percent since 1955, the num- million tons per year, imports of 8 to 10 
ber of operating pits has been reduced million tons per year were necessary. East 
from 22 to 15, and the number of employ- Germany’s brown coal reserves of Miocene 
ees also reduced. In most mines, reequip- age exceeded 18,000 million tons in 1969.
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They wére worked mostly by highly mech- design capacity of the plant is to be 2,000 
_ anized opencast methods from seams up to megawatts. Apparently, Soviet-type VVR2 

300 feet thick. Large-scale continous over- pressurized water reactors using enriched 
burden excavating equipment was used in uranium were planned. . 
‘conjunction with mobile bridge-conveyors. Petroleum.—Throughput at East Ger- 
To date, of the total number of 41 over- man oil refineries was 10 million tons in 
burden bridge conveyors in operation in 1969. About 5 million tons of this was 
the world, 36 are in East German coal processed at the Schwedt refinery; the Leu- 

mines. 2 na-Werke processed 2.8 million tons. Sev- 
Since 1949, 31 of these units have been eral smaller plants processed the remain- 

built by the VEB Schwermaschinenbaw der. In the past, emphasis has been on the 
Lauchammerwerk; they are standardized, output of motor fuel; however, lately an 
with clearances of 112, 148, and 197 feet. increasing proportion of fuel oil has been 

_ Bridge conveyor operation has been said to produced. In 1968, reportedly 38.5 percent : 
cost one third of conventional overburden of products was fuel oil, compared with 14 

moving methods. , percent in 1960. In particular, energy in- 
In 1969, more coal was used for electric tensive processes such as openhearth fur- 

power and for gas manufacturing, and less _naces, or glass melting furnaces have been 
was used for heating purposes. switched from producer gas operation to 
Gas.—In 1969, plans were made to start fuel oil. Some fuel oil operated central : 

construction in 1970 on a natural gas pipe- — heating plants also have been built. | 
line in cooperation with the U-S.S.R. to Crude oil imports planned for 1970 were 
bring Soviet natural gas into the country. 12.4 million tons and for 1972, 14.1 million 
In the meantime, it seems that hope has tons. Because of the heavy reliance on 

. not been abandoned for discovering sub- U.S.S.R. sources, it was decided to lay a : 
stantial gas deposits in East Germany. The 1,200-millimeter-diameter second pipeline 
Soviet Union was assisting with prospecting from the U.S.S.R. This pipeline is to be 
equipment and material, and exploration commissioned in 1975, The estimated 
was concentrated in the barrier reef area 200,000 dead-weight ton expansion of the 
Zechstein 2. Present domestic production tanker fleet in 1969, was also started. In 
was insignificant. | | addition to oil imports from the U.S.S.R., | 

Manufactured gas production was in- Iraqi and United Arab Republic crude | 
creasing slowly, while efforts continued to have been imported. An $84 million, 2.5- 
switch some gasworks from gas coal to oil. _percent-interest 12-year loan was given by 

Nuclear Power.—The Reinsberg nuclear East Germany to Iran National Oil Com- 
powerplant north of Berlin has been oper- pany (INOC), of which up to 70 percent 
ating at the 70 megawatt level since 1966. was repayable in Iraqi crude. In 1969, 
Construction started on a second nuclear United Arab Republic exported 1.15 mil- 
power station near Greifswald—Bodden, lion tons of oil to East Germany. 
and commissioning of the first section of ———————— 
800 megawatts was planned for 1974. Final op. World Mining. V. 5. No. 12, November 1969,
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- The Mineral Industr _ The Mineral Industry 

of the Federal Republic of Germany 

By L. Nahai? 

The West German economy in 1969 con- petroleum. Ruhrkohle A, G., the unified 
tinued its high level of activity which coal company for the coal mines of the 
started in the previous year and the gross Ruhr, and the German Oil Supply Com- | 
national product (GNP) estimated at pany (Deutsche Erdoelversorgungsgesell- 
about $164. billion 2 marked a 11.6-percent schaft m.b.H—Deminex) were formally 
increase at. constant prices. Increases in established during the year and the Gov- 
gross domestic investment (12.8 percent) ernment announced relaxation of regional 
and in personal consumption (8.0 percent) restraints on the sale of imported bitumin- 
were the principal factors in the expan- ous coal. The Government also agreed to 
sion. The continued economic boom let the voluntary growth of heavy oil im- 
increased metal production and consump-_ ports to be 7, percent instead of the 4 to 6 
tion, and for many items higher imports percent originally proposed. - 
were necessary to meet domestic needs. With the revaluation of the West 

Total turnover in the mineral industry German mark on October 26, 1969, the 4- 
in 1969 for the various operations shown percent tax on exports and a correspond- 
in table. 1 -was about 15 percent of the ing rebate on imports which were intro- 

recorded turnover for industry. Average duced in: November 1969 were abandoned. 
monthly industrial employment totaled. As with the above taxes, the revaluation 
8,310,000, with employment in the mineral did not seem to have had a marked influ- 
industry as indicated in table 1. While ence on the mineral industry. 
employment in industry showed a 5.2-per- =§£——________ ; oo. 

cent increase, (411,000), employment in, cBeTa) gautant, for, International Activities, 
the mineral industry showed a 1.3-percent *‘The West German mark was revalued on 

decline, to 884,000. DM3.66—US$1.00. “The lower rate of ‘exchange 
As in the previous year mineral-related is used for values prior to the revaluation date. 

Government actions concerned coal and The GE DM yea iagr 00. calculated at the higher 

295
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Table 1.—Federal Republic of Germany: Employment and turnover in the 
mineral industry 

. Average Turnover (million dollars) 1 
6 a 

employ- 1968 1969 
. . nett —————___—__ s§ 

. (thousand Domestic Foreign Domestic Foreign 

MINES | 
Tron. _ --.--- eee eee 4 39 ------ 38 wneeee 
Nonferrous metals____.._._._.-_--..-.---------- 3 26 3 26 2 
Potash and salt___-.-..-_._- ee .15 155 55 164 61 
Other nonmetallic minerals_._.........---.------ 20 10 4 10 4 
Coal___..-. eee ee 257 1,317 447 1,433 466 
Lignite_......----.2- ee 26 238 13 251 14 
Peat_____-- ee ee ee ee 4 27 4 30 4 

. Oil and gas____.....----..----...---------ee 6 206 — 2 248 3 

Total__..-....-------------------------- 7818 2,018 © 528 2,200  =—Ss-5 54 

QUARRIES a ; . | 
Stone_ ~~~ eee ee — 283 328 4 +842 5 
Sand and gravel_________.__--~------- ee 15 | 221 11 257 13 
Slate, clays, other___...._......---_---.-------- 7 49 9  ~§4 10° 
Cement... ___----- ~~ ee 18 449 14 . AG4 . 17 
Refractories. ____.._.._..-_.-..-.-------.-.---- 15° 184 33 164 46 
Lime, gypsum, chalk_____..........._----.-_--_- 15 202 22 235 18 
Limestone, sandstone. ._......-........--------- 5... .108 ~----- 11 Lee 
Pumice____._...------------ eee e-eeee eee iT. 107. 1 Ws Jf 

Total___.---_~_ eee 110 1,598 94 1,740 110: 

PROCESSING PLANTS | . Ss m 
Iron and steel__.._-.-2 eee 828 4,377 1,299. 5,526 ~= 1,720 
Nonferrous plants__......._-___._--.------------ 89 1,622 375 2,068 395 
Petroleum refineries___._..._-......-_-__-._-.--- 35 4,406 — 150 4,670 181 
Coal chemicals.._____._.-.-22 2-21 ee 4 74 19. 12 . . 23 

Total__.._.---.--------------- eee eee 456 10,479 1,843 12,386 2,319 

Grand total__..-_---- ~~ 2884 14,095. 2,465 16,276 2,983 

1 Values have been converted from West German marks to U.S. dollars at the rate of DM4 = US$1.00 for 
1968 and DM3.66 = US$1.00 for 1969. . 

2 Data may not add to totals shown because of independent rounding: | ‘ 

| PRODUCTION - 

The index of industrial production rose Index of 
again in 1969. The increase of 12.5 percent roduction Change 

i. . Industry sector 1962 =100 _ (per- 
to 147.6 (1962 — 100) was higher than in wy __ 862-100) ent) 
1968 (11.7 percent). For mining, the 1968 _ 1969 
increase was more modest. The index for Miming---------------- 793.4 96.6 3.4 

. . Coal... -_--- 85.2 86.5 1.5 
metal mining declined, but for petroleum Metal ores: 

i - Tron__..._-..-. 48.3 46.8 -—3.1 and natural gas, iron and steel, and non Other 7777777 4218 «1176 81 

ferrous metals the increase was higher Potash and salt_.....__. 129.7 187.2 5.8 
; ; Crude oil and gas___.... 171.2 195.8 14.4 than for the industrial average. Iron and sted 27777749878 14B12—«12..7 

Nonferrous metals__...._ '141.5 159.6 12.8 
Petroleum refined___.... 190.3 199.7 4.9 
Stone and sand industries 120.0 125.9 4.9 

. F Revised.



THE MINERAL INDUSTRY OF THE FEDERAL REPUBLIC OF GERMANY 297 

Table 2.—Federal Republic of Germany: Production of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 p 

METALS 
Aluminum: . 

Bauxite, gross weight.__....._--..-.-.----------------------+-- 2,284 3,349 NA 
Alumina, gross weight___.__.............-..---.thousand tons_. 741 742 782 

etal: 
Primary______.____--.-...---.--.------------------do_._- 253 257 263 
Secondary: So 

Unalloyed_...........--.-.--------------------d0..-- 21 28 34 
Alloyed_____.--------_-- ~~~ -----do___. 165 204 264 

Semimanufactures_____._.....-.-.-------..-.--....-do___- 381 475 563 
_ Crude castings__.__...---- eee ----- do. 145 .; . 1838 223 

Bismuth_...-...-....-.--...---- 1 ee NA e150 NA 
Cadmium _.-__---_-_--------- eee eee 399 342 792 
Cobalt__..--------._-__.- ae eee eee eee 883 809 750 
Copper: > / 

Mine output, metal content___............----.--.--.---1------ 1,190 1,338 1,444 
Metal: . 

Blister: - 
Primary_____......_..._......--..-.----thousand tons_- 73 96 93 
Secondary____....-...-..-.-.------------------d0_._- 76 96 92 

Refined, including secondary: 
Electrolytie__..............-.---.--------------do___- 267 304 . 303 
Fire, refined____....-._----...-.--.----------.--do._.- rg9 103 100 

Alloys___-..---.---- eee - do 31 36 41 
Semimanufactures__......_.-...__------_-_--------.-------do_-.- 685 794 926 

. Castings_._____._._-.--.-----_-_______ ue ---------------do___- 71 86 96 
Gold (smelter) _..................-...----_---.thousand troy ounces__ 74 85 NA 
Tron and steel: 

Tron ore and concentrate______.__._.-...._-_-_--thousand tons_- r6,786 r6,447 6,061 
Pig iron___.__-....--....-.-----.------..----.---.--.--d0-..- 27,112 29,977 33 , 526 
Blast furnace, ferromanganese, and spiegeleisen.____.......do..-- 254 328 . 238 
Steel ingots and castings___.....__-.---_-.-.--.-.-------do___- 36,744 41,159 45,316 

Of which castings. __..__..._..--.-..-------.--.----do___- 526 633 17 
Lead semimanufactures_____.....-.---------------------d0_... 24,922 - 28,697 32,247 

Mine output, metal content.._......-..-----.-----------do-._- 59 52 39 
Metal, unalloyed: 

Primary_._.......-.-------------------------------d0___- 136 120 126 
Secondary___.._.._-..-.---------------.-..--.------do.__- 153 153 179 

Alloys, unwrought__........-..------------.--.---------do___- 19 26 43 
Semimanufactures and castings... ._..-.----------------do_-_. 56 56 59 

Magnesium metal and alloys, including secondary: 
Unwrought._._....---..--.---------------------------------- 2,236 2,560 2,130 
Castings__.__.__.__._-___......--.--..--.--------------------- 128,762 37,769 40,122 

Mercury = ——---~---------7n nnn nnn ran nanan pound flasks. - NA 2,350 NA 
Molybdenum _-____....-..-..-----...~-~-------------------i------ 162 220 NA 
Nickel, including secondary !___..._.._.---------------------------- 300 NA NA 
Flatinum. ——---------->-------2-0----ne onan noon enon POY ounces. _ 9,982 9,600 NA 

ilver: 
Mine output, metal content___.___._...... thousand troy ounces. * 2,022 r1,769 1,686 
Metal, including secondary__.___.._.-..---.-------------do___- 16,480 21,918 27,066 

Tin metal, including secondary: — | 
Refined unwrought__...._._..._._--.--------.-.--.-long tons__ 2,590 2,475 2,415 
Alloys, unwrought and solder__._....-.--..-.------------do--_. 21,716 r 24,886 26 ,050 

Tungsten_.___....__..-.-----------..-------------- +--+ -- == 518 198 819 
Zinc: 

In zine ore___........--.----------------..----thousand tons_-_ 107 110 111 
In pyrite._....._..._.....---.-------------------------.do__-- 8 7 6 
Metal, unwrought, unalloyed: . 

Primary_....._.-------..--------------------------do___- 103 122 218 
Secondary._..........-.---------------------------do_... 84 81 61 
Alloys_-...----..---=-----------------------------d0..-- 61 79 92 
Semimanufactures_______...--._--------.-----------do___- 74 73 15 
Castings. _______..------..------------.~-----------do.__. 40 54 62 

NONMETALS 
Barite (marketable). ____._..._.._.-----------------thousand tons_- 410 r 481 437 
Bromine, fluorine, and iodine_____-...----------------------------- 2,310 2,500 3,625 
Cement: 

Portland___.__.____.-__-_---------------------thousand tons_- 23 , 662 25,319 26,979 
Iron portland and blast furnace slag_ ---------------------d0_--- 7,004 7,222 7,207 
Other cement and mortar___._..-------------------------d0___- 841 902 892 

Chalk.....____.-.__-._-_--.--------------------------------d0-___- 108 86 NA 
Clays: 

Fire clay (exclusive of Klebsand)-..---.-------------------do___- 3,700 3,933 NA 
Kaolin (marketable) _..._...----------------------------d0o.._. 404 r 468 436 
Bleaching_-___....-....--------------------------------d0_..- 369 429 NA 
Other (Schieferton).____._...----------------------------d0o._.- 67 68 NA 

Corundun, artificial. _._......-.-----.----------------------d0---- VW 78 103 
Diatomaceous and similar earths..........-------------------do___- 90 r 92 114 
Feldspar__......-.---.------------------------------------d0._-- 266 r 288 NA 

See footnotes at end of table.
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Table 2.-Federal Republic of Germany: Production of mineral commodities—Continued , 

(Metric tons unless otherwise specified) 

——_—_ LL LL LLL LC LL A CAC 

- Commodity 1967 1968 1969 p 

NONMETALS—Continued 

Fertilizers: ; 
Potash: . 

Crude (gross weight)...........-...---------thousand tons... 19 ,850 20 ,187 20,310 
. Crude, K2O content.______._.--_.-..-----.. -.--__._do___- 2,460 2,561 2,626 

Marketable, K20 content: _ . 
Crude.......---.---.--.---.------------~------d0.. 2. 330 34 NA , 
Chemically processed_..-...---.-.-.-..-..-.--.-do.___ 2,097 © 2,186 .2,283 

Manufactured fertilizers: = 
Nitrogenous: a 

Single...--.-----.------------ ~~~ dow 1,153 . 1,170 1,172 
Mixed. ___-----------.-------.------_---------d0____ 410. 397 422 | 

Phosphatic, P2Os content: . 
Single_.........------------------------------- do. 561 501 482 
Of which Thomas slag__._______.._.-.._-__.___-do____ 881 340 302 
Mixed... _-----.---.-2- do 413 404 429 

Fluorspar___.-.-------------.----1------------------------do___- t 87 t 88 92 
. Graphite. -..-_...._--_--.-------------------------- ae --dO_ 12 13 NA 

Gypsum (inclusive of anhydrite)_._...................._.-.--do.... - "1,241 1,478 1,360 
ime:: 

Burnt, hydraulic, and burnt dolomite____________.____._.__do____ 10,142 10,6384 10, 667 
Other, ground____.__..--.....---22 2-2 dow. 8 ,083 3,713 3,844 

Pigments, natural mineral__.--.._--...2_..---..._.---_-.-._--do____ 9 ~ 15 NA . 
Pumice: ee 

. Crude and washed_._._...........-_--__..-._-..._-_-.-.-do_... 7,898 6,712 7,149 . 
Marketable____.....22-2 222 eee do 14,136. 3,562 4,001 

Pyrite, marketable: an . : 
Gross weight__..._...---....-.-.-.-.------ edo 556 r617 641 
Sulfur content. _......--.----- eee do. 235 259 266 

Quartz, quartzite, glass sand: . 
¥Y Quartzite...-....-.----.- 22 eee doe 210 230 - NA 

* Quartz sand (ground)__.___.__..___--._._-_-______..._..do____ 733 938 | 1,080 
Salt Quartz sand (unground) and glass sand___._..._..__.__.--do___. 4,806 4,947 5,586 _ 
alt: a 

Rock (marketable)_._.......-.....--..-._---._-._-__--.do_._. 5,165 * $550) 8.358 
_ Other (marketable)_......__...220-- 2-2 ee -do___- 1,742 1,929 ’ 

Stone, sand and gravel, n.e.s.: 
Dimension stone._.........----.--------thousand cubic meters_- 241 | 219 NA 
Limestone, industrial. .........-...-.......-..._thousand tons_- 52,380 54,391 59 , 623 
crushed and broken. __...-.....-_-..-.....---._---..-..-do__.- 90 , 847 99,500 103 , 496 

ate:2. 
Roofing for office and industry___......._.............do.__- 30 28 28. 
Splittings and ground._._____.__...--..-_.-.-...__-_do___- 76 17 82 

Basalt lava and lava sand___....._..--.._.__..____.....__do____ 15,778 6 , 843 NA 
Calcite._.....--.----..------------- +2 OL. 35 31 NA 
Grinding and whetstone____....-.-.........-...-_cubic meters__ 270 271 278 
Printing stone__-._.---.--------------.. thousand cubic meters_- 40 . 38 37 
Trass and tuff_._...-...-.....---.__...._...... thousand tons__ 3 NA NA 
Industrial sands: 

Molding sand__-_-_...2-....--.-...--..-----.---_.--do____ 761\ 1,021 1,122 
Other (Klebsand).._._-----.-----...----....-.--_--.d0__._ 129 f 

Sand and gravel___.--------.--------.---.-.-...-_-..---do____ 161,335 176,879 186 ,002 
Sulfur, elemental byproduct.___..---.-...--.-.-.--._-_..-_.-do____ 105 127 128 
Tale, including tale schist. __-_---...--...-.-..---..-.-.-...-do___- 33 t 28 NA 

MINERAL FUELS AND RELATED MATERIALS 
Carbon black__._.___.____.-_-_--- eee eee 135 178 210 
Coal, bituminous and anthracite__.................__thousand tons.._ 112,048 112,012 111,630 
Coal briquets.__..._......---..------.-----_-_~-_---.------do__.- 3,578 3,693 3,907 
Lignite__...- 2 eee doe 96, 766 101,516 107 , 424 
Lignite briquets._.___.........-.-..-.-.--------.----.-------do___-_ 11,063 10,357 10,499 
Pech coal__..._.-..-.--.---..--.---------------_-_.- ~~ -d0we 890 834 163 
Coke: 

At mines_____.....-.2-..------------------- ~~ dL 30 , 652 31,872 33 ,324 
At steelworks......_........-.-----------.---___---.---do____ r 4,520 4,295 5 , 686 
At gasworks. ..-......-...-.-.----..-------------__..--do___-_ 2,869 2,327 2,406 
From lignite_--..............-..---------------.-__-_--_do_-_- 394 ------ wau--- 

Gas: 3 
Natural (associated and unassociated), refinery, and gas from oil, 

tar, and naphtha______._.._..__...__._-_million cubic meters_. 27 ,342 35,994 NA 
Blast furnace gas.__.__..__.__-_.-_-_____-_______________.do____ 12,807 13 , 557 NA 
Generator and water gqs______--.--.-.-.___-.-________-_do___- 1,692 1,170 NA 
Coke oven gas____.__.-.--_-_-.----~------- ee _ dow 17 ,692 17,918 NA 
Other. ._.--.------------------.-----------.-----__----do___- 734 792 NA 

Total__.-.-.---------.------------------- =~ dL 60 , 267 69 , 431 NA 

See footnotes at end of table.
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Table 2.—Federal Republic of Germany: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

eeepc tA 

. Commodity 1967 1968 - 1969 P nn 

MINERAL FUELS AND RELATED MATERIALS—Continued : 

Natural gas: . . : 

Nonassociated (1,000 cubic meters not converted to standard calorific : 

value)_._..-------------------------------------+---------- 3,718, 763 5,785, 767 ‘8,187,296 

Associated__..___--------------------------------------d0___. 624,280 ‘609,821 . 725,000 

Petroleum: 
Crude_._._------------------------------------thousand tons_- 7,927 7,982 . 7,876 

Refinery products: . 
Liquefied petroleum gas_-_-..------------------------do---- 1,743 1,822 . 2,586 . 
Motor gasoline... .-_-------------------------------do.--. 10,743 11,474 11,528 
Naphtha__--..------------------------------------do-~-- 2,660 4,396 4,945 
Other gasolines___..------------------------+-------d0-_-- 212 240 237 
Jet fuel and kerosine___.....-..----_-..---.-.--..---do___- 1,002 1,185 . 1,367 
Diesel oil__._.__-..-.---------------------.-.-------do__-- 8,321 9,173 8,965 
Fuel oil 4.__...--.---------------------------------do_.-- 44,711 50,402 - 54,886 
Lubricants___________-.----.----.-----------------do__~- 668 827 923 
Bitumen______.----..-----.---.-.-----------------d0-_~_.- 3,814 4,344 4,499 
Petroleum coke____-..------------_-----------------d0__-- 454 572 575 

Refinery gas.__...---------------------------------do__.- 3,684 4,335 4,122 
Other____-...-------------------------------------d0---- 759 890 1,333 

Total. ....-.-----------eeeeeee-ee------=--------do.-.. 78,771 89,660 . 95, 966 

e Estimate. P Preliminary. r Revised. NA Not available. - 
. ay nickel and nickel contained in ferronickel, monel metal and nickel oxide directly used by the steel 

industry. 
2 Exclusive of slate recovered from mine dumps. ; 

3 All volumes converted to 4,300 kilocalories per cubic meter. a 

4 Includes distillates used as heating oil. : 

| a | TRADE - ao 

~ Details on total tonnage by commodities, in tables 3 and 4. | : 

principal sources, and destinations appear 

Table 3.—Federal Republic of Germany: Exports of selected mineral commodities 
| (Metric tons unless otherwise specified) : 

rr nr OS ee 

Commodity 1967 1968 Principal destinations, 1968 
i 

METALS . | 

Aluminum: 
_ Bauxite__.__---.--.---------------- 2,526 2,187 Austria 1,008; Belgium-Luxemhourg 704. 

Alumina__._____..___-._---.-.------ 118,790 86,562 Austria 73,049; Rumania 3,617; Italy 1,296. 

Aluminum hydroxide. ____--..------- 42,871 48,317 Netherlands 12,877; Belgium-Luxembourg 
| 9,349; Austria 6,117. : 

Metals and alloys: ‘ 
Scrap___...-------------------- 10,662 7,785 Italy 3,827; Netherlands 3,176; France 665. 

Unwrought__.....--.---.------- 21,802 23,140 France. 5,849; Netherlands 4,688; Italy 

Semimanufactures.........-.---. 96,202 118,353 France "31,209; Netherlands 18,745; Bel- 
oO : gium-Luxembourg 12,901; United States 

Antimony, metal____.------------------- 189 119 France 50; Netherlands 26. 
Bismuth, metal. ___...-.---------------- 128 81 Poland 35; France 33. 

Cadmium, metal, all forms. -_-_-.----.---- 147 69 France 21; Belgium-Luxembourg 9. 

Chromium: 
Chromite__........-----..----.----. 1,404 1,316 Netherlands 464; Austria 419. | 

Oxides and hydroxides__.....-------- 6,748 6,507 NA. 
Metal__._..._.--.------------------ 99 19 Italy 6; Netherlands 5. 

Cobalt metal, including alloys, all forms- --- 192 181 Japan 86; Spain 37; United States 14. 

Columbium metal, including alloys, all forms . 
kilograms... 1,682 2,113 United Kingdom 1,043; Japan 234. 

Copper: 
P Ore and matte____..---------------- 1,887 7,519 Belgium-Luxembourg 7,517. 

Metal and alloys: 
Scrap. _...--------------------- 35,3840 31,722 Italy 11,507; Belgium-Luxembourg 7,467; 

Netherlands 3,355. 

- Blister.__..._---.---------..... 3,840 11,541 Belgium-Luxembourg 7,855; Netherlands 

Refined, unalloyed_...._._-..---- 158,587 189,050 United States 32,103; United Kingdom 
19,599; mainland China 14,929. 

Master alloys. .......--.-------- 165 736 Belgium-Luxembourg 613; France 65. 

Other alloys._._-.-------------- 2,818 2,077 Switzerland 505; Austria 414; Italy 366; 
France 288. 

Semimanufactures........----------- 99,775 92,735 United States 25,845; Netherlands 15,010; 
Czechoslovakia 6,220. 

See footnote at end of table.
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Table 3.—Federal Republic of Germany: Exports of selected mineral | 
| . commodities—Continued | | 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 ' Principal destinations, 1968 | 

METALS—Continued —_ | | 
Gold and alloys: . , 

Bullion__.._._._thousand troy ounces__ 358 802 Switzerland 242; Indonesia 135; Italy 75. — 
Wrought. -.__..--.-__.___.._-do___- 201 151 France 42; Denmark 26; Canada 26. 

Iron and steel: 
Ore and concentrates: 

Roasted pyrite_._.thousand tons_-_ 51 22 Austria 17; Belgium-Luxembourg 3. 
Other..._....-.--....-..-do___. 332 18 Belgium Luxembourg 7; Austria 3; Nether- . 

ands 2. 
Scrap....-------------------.do.... 2,170 1,846 Italy 1,742; Belgium-Luxembourg 30; 

France 30. 
Pig iron.......-...--.....--..do__.. 1,296 815 Italy 367; United States 97; Japan 64. 
Sponge iron, powder and shot._.do___- 9 11 Netherlands 2; Switzerland 2; Austria 1. 
Spiegeliesen-------------------do---- 12 14 Belgium-Luxembourg 11; Austria 1. 

erroalloys: 
Ferromanganese____.......do__.. 40 75 United States 44; France 9; Switzerland 5; 

. | taly 3. | 
Other...._...........-.._do___. 30 39 United States 9; Belgium-Luxembourg 4; 

Netherlands 38; Italy 3. 
Steels, primary forms: . 

Ingots. _._..-......_.__._.do___- 124 127 France 79; Italy 17; Netherlands 16. 
Blooms, billets and slabs_..do__.. 1,285 1,041 France 332; Spain 158; Italy 127. - . 
Coils for rerolling..........do..._. 1,276 1,410 United States 642; Italy 193; France 180; 

Netherlands 154; Belgium-Luxembourg 

Semimanufactures: ° me 
Bars, rods, angles, shapes, and sec- ca 

tions: 7 
: Wire rod_.___thousand tons__ 595 753 United States 267; France 121; Netherlands 

58; Sweden 45.. . 
Other bars and rods._.do_... 1,402 1,828 France 416; United States 238; Netherlands 

- 159; Denmark 49. 
Sections_.........-.-.do_... 1,874 1,392 United States 301; France 254; Netherlands 

Plates and sheets: - : | . 
Heavy. _.-..-........do_._. 1,482 1,507 France 329; Netherlands 169; United States 

Medium_.___._._..-_-do.._- 163 133 France 17; mainland China 15; Netherlands 
] oe 

Thin, uncoated__......do_... 1,382 1,916 United States 702; U.S.S.R. 263; Czecho- 
7 - slovakia 122. a 

Yinned_........_....-do___- 185 180 France 193 Spain 16; Netherlands 14; Por- 
tugal 11. 

Other coated_...__.....do____ 286 396 United States 237; Italy 21; mainland 
China 18; Netherlands 17. | 

Hoop and strip_...........do__._ 502 509 Netherlands 131; France 85; Switzerland | 

Rails and accessories_____..do____ 141 139 Italy 35; Netherlands 24; Switzerland 15. 
Wire__.:-..-----.---.-.-.do___. . 237 255 France 46; United States 38; Netherlands 

Tubes, pipes, and fittings...do..... 1,558 1,728 Netherlands 318; United States 190; 
U.S.S.R. 183; France 127. 

Castings and forgings, rough Oo 
Lead do___- 32 35 Netherlands 6; Liberia 5; Switzerland 4. 

Ore and concentrates__..__......_... 5,637 5,398 Belgium-Luxembourg 4,823; France 565. 
Oxides......2--.22-.2.------------_. 17,486 7,486 Netherlands 2,311; United States 947; 

France 603. 
Metal: 

Scrap_...-..-.--.--.--.----.... 20,172 10,164 Italy 4,297; Belgium-Luxembourg 3,136. 
Unwrought..........._....._._. 80,350 44,282 United States 17,245; France 6,940; Bel- 

gium-Luxembourg 5,971. 
Semimanufactures_...._._....... 7,183 8,310 Belgium-Luxembourg 1,008; Switzerland 

810; Finland 742; Iran 638. 
Magnesium: 

Oxides and hydroxides___......_.-..-. 1,988 2,081 Italy 467; Austria 272; Czechoslovakia 122; 
° Sweden 120. 

Metal: 
Scrap... eee 259 906 Ttaly 403; United Kingdom 216; Norway 

Unwrought and semimanufactures_ 177. 398 Austria 116 ; Sweden 49; Netherlands 32. 
Manganese: 

Ore_.....-.2.- 2 eee 611 3,772 France 3,270. 
Oxides______ 2-2 eee 280 194 Belgium-Luxembourg 167. 
Metal, including alloys, all forms_-____. 12 32 NA. 

Mercury, metal__.____....76-pound flasks... 1,149 972 Switzerland 162; United States 151; Nether- 
an . 

Molybdenum, metal.__._-_-___--__..--._-- 80 113 France 33; Netherlands 26; United States 

See footnote at end of table.
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Table 3.—Federal Republic of Germany: Exports of selected mineral 
commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

METALS—Continued . 
Nickel: 

Matte and speiss__............---_-- 223 6 NA. 
Metal and alloys: 

Scrap. ...-...-----.------.-.--. 2,327 1,404 United Kingdom 663; Netherlands 449; 
Belgium-Luxembourg 86. 

Unwrought_-..-.-.--..----..--- | 510 1,058 Italy 504; Netherlands 202; Norway 136. 
Semimanufactures___...___.-.-... 6,727 6,806 Netherlands 1,356; France 633; Italy 582. 

Platinum-group metals, allforms 
thousand troy ounces__- 391 462 Mainland China 68; Japan 57; Netherlands 

Silicon. - ----~------2--------2-2~2-20-=- 40 121 Netherlands 63; France 40. 
ilver: 

Ashes_................---kilograms.._ 8,181 9,637 Belgium-Luxembourg 9,489. 
Metal and alloys: . . 

Unwrought_thousand troy ounces... 18,579 23,980 Switzerland 8,170; Italy 6,125: United 
. . Kingdom 2,828. 

Semimanufactures.__.......do_... 9,902 11,120 Sweden 1,987; Switzerland 1,717; Italy 

Tantalum metal, all forms...._kilograms.. 13,542 6,177 United Kingdom 1,739; Austria 1,511; 
Finland 976. . 

Tin: | | | 
Ore__.....-....-...-..-._long tons_- 46 42 United Kingdom 16. . 
Metal alloys: 

Serap_._.-.-...-.-.......do____ 81 47 Netherlands 38; United Kingdom 6. 
Unwrought_........_...._..do_.__ 1,995 1,512 France 741; Netherlands 340. 
Semimanufactures___.__._.do____ 199 249 Netherlands 34; Norway 28; Iran 21; Italy 

Titanium: oe - - 
Ores (ilmenite and rutile) . - 

. thousand tons_. 165 . 692 France 216; Switzerland 193; Yugoslavia 

Metal___-22 2 3638 115 United Kingdom 31; Austria 28; France 27. 
Tungsten: 

Ore... 2 ee 178 123 Czechoslovakia 75; United Kingdom 37; 
France 10. | 

Metal, all forms__..........-........ , 338 730 Switzerland 94; Austria 65; United States 

Vanadium metal, including alloys, allforms . . 
zi kilograms... _...-.- 3,500 Austria 3,000; United States 500. 

ine: . : 
Ore__....------------ a ----.--. 90,395 116,842 Belgium-Luxembourg 38,9838; France 

27,822; Poland 16,641. 
Metal, including alloys: . OO . 

Scrap.......-.-------...-.-.... 4,719 5,682 Ttaly | 2.972; France 1,451; Netherlands 

Zine dust_...2....-.-...--..---..---. 2,858 8,675 Netherlands 1,951; Belgium-Luxembourg 

Unwrought.__.......----....-...... 28,614 387,791 United Kingdom 8,057; Switzerland 5,577. 
Semimanufactures_............--.... 6,672 8,316 France 1,926; Netherlands 750; Sweden 713. 

Zirconium metal, all forms.__......_..._.- 15 17 Sweden 13; Italy 2. 
ther: 

Metalliferous nonferrous waste, n.e.s..._ 128,586 145,926 Belgium-Luxembourg 61,302; Netherlands 

Oxides and hydroxides of barium and 
strontium. ___-........-----...... 1,815 1,500 France 481; United Kingdom 331. 

Metals and metalloids: 
Alkali, alkaline earth, rare-earth 

metals_._....-............... 5,705 12 Japan 4. 
Arsenic and tellurium..___.....-- 8 7 Netherlands 2. = 
Boron nitrogen___..........---.. "3,889 1,907 Switzerland 1,487; Netherlands 244. 
Selenium and phosphorus__..---._. 8,415 8,211 NA. 
Uranium and thorium _kilograms - - 100 600 Switzerland 200. 
Ferrocerium and pyrophoric alloys_ 97 169 NA. 
Other_..-..--...-.------------- 3 2 Japanl. 

NONMETALS 
Abrasives: 

Natural: 
Pumice, emery, and other natural 

abrasives_.._.._thousand tons_-_ 560 516 Netherlands 367; Belgium-Luxembourg 142. 
Industrial diamond 

thousand carats... 165 205 Mainland China 90; Netherlands 50. 
Dust and powder of gem stones, 

including synthetic stones 
thousand carats-- 71 189 Netherlands 86; Switzerland 58. 

Artin en tactured (grinding stones)_._. 6,014 8,577 France 1,028; Italy 928; Netherlands 831. 
cial: 
Corundum_ _......-...-.._-.... 27,299 28,348 Sweden 3,378; Austria 3,158; United King- 

dom 2,979; Italy 2,290. 
Silicon carbide__................ 7,428 8,156 NA. 

See footnote at end of table.
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Table 3.—Federal Republic of Germany: Exports of selected mineral 
: commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

NONMETALS—Continued 

Boron materials: 
Crude______-_- 2 eee eee 214 1,325 Sweden 988; France 16. 
Borie oxide and acid______----------- 51 116 Yugoslavia 37. 

Cement, portland, hydraulic, and other types 
thousand tons... 1,236 1,384 Netherlands 1,101. 

Chalk, crude___..--....-.-------.:-----. 17,523 5,378 Netherlands 2,798; Denmark 1,087. 
Clays and clay products: 

Crude: - 
Kaolin_.__...-.._thousand tons. 76 77 Italy 28; Austria 15; Belgium-Luxembourg 

Fire clay__......---.---.-do_._. 333 355 Netherlands 93; Italy 77; France 58. 
Andalusite, dinas, and others . 

. ‘do___- 388 668 Netherlands 351; Belgium-Luxembourg 
. 115; Italy 86. 

Products, construction materials: 
Refractory. _...----------do__-- 289 250 Belgium-Luxembourg 48; France 42; Italy 

18; Netherlands 16. 
Nonrefractory___........--do____ 345 409 France 161; Netherlands 95; Austria 55; 

Belgium-Luxembourg 32. 
Diamonds and other gem stones: | 

Diamond, except powder, dust, crude . 
. or rough cut___...thousand carats__ 45 40 NA. . 

- Other, worked__........-...--do--__ 120 85 Belgium-Luxembourg 45; Netherlands 20. 
Other precious or semiprecious stones: 

Crude or rough cut__._kilograms_. 54,779 172,891 Japan 18,172; France 11,546, Italy 9,914. 
Worked_.......--...-.-_.do.-.. 25,718 23,706 United States 9,402; France 2,209. 

Diatomite and other infusorialearths_..-... 3,616 5,314 Austria 839; Italy 764; Saudi Arabia 697. . 
Feldspar_...--.-----------------------. 12,082 12,918 Netherlands 5,489; Belgium-Luxembourg 

: , . 2,774; France 2,053. 
Fertilizer materials: . 

Crude, natural: a . 
Phosphatie_..__.....-..--.----- 50,069 238,724 Austria 21,352. 

. Potassic..22-...--...-..---.---. 58,075 50,314 N etherlands 22,303; Belgium-Luxembourg 

Organic, including guano_._...-.. 3,406 5,586 Netherlands 5,075; Switzerland 139. 
. Manufactured: 

Nitrogenous......thousand tons... 1,594 1,636 Mainland China 132; United Kingdom 98; 
oo Belgium-Luxembourg 89; India 58. 

Phosphatie: 
Basic slag. _--.---..--do_.__. 203 215 France 144; Austria 38; Netherlands 16. 

. Other__.-.1-._-_-.__._do____ 11 42 Cuba 6; Turkey 6; India 1. 
Potassie._......-----.-.--do._.. 1,623 1,960 Poland 292; Belgium-Luxembourg 213; 

Netherlands 138; United States 134; 
Denmark 128. 

Mixed__.__.----..---...-do___- 761 933 France 168; Turkey 74; Belgium-Luxem- . 
bourg 64; Spain 68; Yugoslavia 63. 

Ammonia, anhydrous. -----.---do---- 27 ' 135 Belgium-Luxembourg 56; United Kingdom 

Fluorspar__.._._-...-.-----------------. 9,403 9,341 Austria 5,184; Belgium-Luxembourg 918. 
Graphite, natural, crude or ground____.-__ 17,675 8,034 Italy 2,563; United States 1,674. 
Gypsum and plasters. __.._thousand tons_. 296 301 Netherlands 148; Belgium-Luxembourg 48; 

Switzerland 30. 
Lime, hydraulie and slaked___-...._do___- 356 410 Netherlands 341; France 30. 
Magnesite____.___.__---------...------- 8,963 9,679 France 4,008; Belgium-Luxembourg 1,736; 

Austria 627. . 
Mica: 

Crude, including splitting and waste_ _- 130 66 France 1. 
Worked, including agglomerate split- 

tings.___2 eee 553 589 Switzerland 288; Iran 114. 
. Pigments: 

Earth colors, natural._.._.........--. 6,269 9,178 Netherlands 3,664; Belgium-Luxembourg 

Iron oxides and hydroxides 
thousand tons__- 87 95 United Kingdom 15; France 14; United 

States 10. 
Pyrite (gross weight).-_._.-..-._.---.---- 176 147 France 71; Austria 15. 
Salt___..-_......---..-_...thousand tons... 1,014 1,169 Belgium-Luxembourg 572; Sweden 264; 

Denmark 130. 
Sodium and potassium compounds, n.e.s.: 

Caustic soda..__._..--thousand tons__ 263 238 Netherlands 65; Brazil 26; Belgium-Luxem- 
ourg 20. 

Caustic potash, sodium and potassium e 
peroxides_..._-------------------- 10,755 10,488 U.S.S.R. 2,500; United States 1,330; Swe- 

den 1,066. 

See footnote at end of table.



THE MINERAL INDUSTRY OF THE FEDERAL REPUBLIC OF GERMANY 303 

Table 3.—Federal Republic of Germany: Exports of selected mineral 
commodities—Continued 

(Metric tons unless otherwise specified) 
eee 

Commodity 1967 1968 . Principal destinations, 1968 
SEES 

NONMETALS—Continued 
Stone, sand and gravel, n.e.s.: 

Dimension stone: . oO 
Unworked and partly worked: 

Marble and other calcareous 
. thousand tons__ 3 4 Belgium-Luxembourg 1. 

Slate__...------..--.do____ 21 23 Netherlands 11; Belgium-Luxembourg 4. 
Granite, porphyry, other 

do.____ 395 583 Netherlands 560. 
Worked, all types, including pav- 

ing blocks. ___......_._..-.do___- 46 40 Netherlands 24; Belgium-Luxembourg 9. 
Dolomite, chiefly refractory grade 

do___-_ 86 74 Netherlands 39; France 18; Belgium- 
Luxembourg 9. 

Gravel and crushed rock, macadam 
do_.-_ 10,621 10,652 Netherlands 8,291; Belgium-Luxembourg 

1,270; Switzerland 948. 
Limestone, except dimension____do_-___  T4 - 74 Netherlands 67.. 
Quartz and quartzite, crude and partly 
worked________.-._.........do____ 39. 47 Austria 14; Italy 9; Belgium-Luxembourg 7. 

Sand, excluding metal bearing_._.do_._.__ 5,482 6,403 Netherlands 5,232; Belgium-Luxembourg 

Sulfur: _ 
Elemental, including colloidal and pre- 

cipitated._____-.-._...-.-.-.----. 174,182 45,898 Austria 13,848; Netherlands 5,934; . Thai- 
and 2,056. 

Other elemental.._.__.._....-......-. 1,232 2,077 United Kingdom 576; India 248; Sweden 

Sulfur dioxide__._..__.__.-.--------- 11,839 18,280 Belgium-Luxembourg 7,511; Sweden 2,348; 
- Netherlands 2,190. - , 

Sulfuric acid__...__--__.....-------- 61,087 147,259 Belgium-Luxembourg 96,455; Netherlands 
19,588; United Kingdom 14,047. 

Tale, soapstone, steatite_..._..._.......... 1,540 4,054 Denmark 1,678; Netherlands 729. 
Vermiculite; chlorite, and perlite__________ 107 184 Sweden 139. ” 
Other nonmetallic: mo, 

Bromine, fluorine_______......______- 120 155 Netherlands 102; France 13. 
Slag dross and similar waste, not metal 

bearing: oe 
From iron and steel manufactures , 

thousand tons-- 867 1,412 Netherlands 1,055; France 291. e 
Other__-__.._._..--__..._do____. 165 203 Netherlands 152; France 43. 

MINERAL FUELS AND RELATED MATERIALS . 

Asphalt and bitumen, natural_....._.__._.-. 1,851 1,553 Belgium-Luxembourg 598; Austria 568. 
Coal, coke, briquets: 

Anthracite and bituminous coal 
thousand tons.._ 17,448 20,249 France 6,088; Netherlands 4,788; Belgium- 

Luxembourg 3,661. 
Bituminous coal briquets____...do__-- | 172 159 Italy 48; France 45; Belgium-Luxembourg 

Lignite and lignite briquets.__...do__.. 1,158 1,058 France 337; Austria 185; Italy 150; Bel- 
; gium-Luxembourg 150. 

Peat and peat briquets_____._._do____ 216 201 N etherlands 78; Switzerland 38; United 
. tates 13. 

Coke and semicoke from coal, peat, and 
lignite......_._._._......._.....do____ 7,635 9,273 Belgium-Luxembourg 3,425; France 2,885; 

Sweden 662. 
Carbon black__--.--.--.---.-----------. 36,402 46,528 Netherlands 8,466; France 7,293; Belgium- 

. Luxembourg 5,889. 
Gas, natural and manufactured 

. thousand tons-__ 333 344 Netherlands 86; France 81; Denmark 62. 
Hydrogen and rare gases__............_-.. 1,798 4,282 NA. 
Petroleum: . 

Crude and partly refined 
thousand tons_- 82 82 Austria 32. 

Refinery products: . 
Gasoline__._-.--......--.do.... 1,114 1,697 United Kingdom 660; Switzerland 361; 

- Netherlands 217. 
Kerosine___.......-.--...do____ 622 704 Bunkers 634; Netherlands 32; Switzerland 

Distillate fuel oil.__...._--.do__.. 1,395 1,588 Switzerland 910; Bunkers 292; Netherlands 

Residual fuel oi]...........do_... 3,956 4,496 Netherlands 1,489; Bunkers 1,319; Austria 

Lubricants. _____.....-.-.do.___ 211 292 Belgium-Luxembourg 56; Italy 46; United 
Kingdom 41. 

Mineral jelly and wax______do___- 69 81 Italy 10; Denmark 6; Austria 5. 

See footnote at end of table.
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Table 3.—Federal Republic of Germany: Exports of selected mineral — 
| commodities—Continued. 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 _ Principal destinations, 1968 
Oe a Daa ee 

_ MINERAL FUELS AND RELATED MATERIALS— 
Continued 

Petroleum—Continued 
Refinery products—Continued 

Other: 
Nonlubricating oils, n.e.s . 

thousand tons__ 167 170 United Kingdom 72; Belgium-Luxembourg 
35; Switzerland 28. 

Pitch and pitch coke_..do- --- 271 261 France 158; Spain 25. 
Petroleum coke__--.--do_--_- 151 187 Netherlands 52; Norway 38. 
Bitumen and other residues 

do.--_ 262 335 — Switzerland 115; Netherlands 62; Denmark 

Bituminous and other mixtures ° 
do___- 32 31 Denmark 12; Netherlands 6. 

Mineral tar and other coal, petroleum and 
gas derived chemicals___._..-----do__-- 249 372 Netherlands 115; United Kingdom 79. 

r Revised. | NA Not available. | | | 

Table 4.—Federal Republic of Germany: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

| Commodity 1967 1968 Principal sources, 1968 

| METALS 
Aluminum: — , 

Bauxite__._...._.._thousand tons_-_ 1,802 1,978 Yugoslavia 600; Austrialia 400; Sierra 
Leone 327; Greece 327. 

Alumina__._._..-...--.---.----.. 65,523 48,474 Guinea 43,371; Surinam 2,715. 
._  .Aluminum hydroxide. _.-_...-.-_-. 1,690: 1,629 United States 1,503. 

Metal, including alloys: 
‘Serapo....--.-----.--------. 49,719 67,091 United States 17,111; France 5,566; Nether- 

. n 9 ° 

Ingots___........-.-.-.-.-.. 185,381 292,225 Norway 96,209; France 45,676; Austria 
21,7381; Italy 19,533. 

Semimanufactures._.........-...... 38,755 69,282 France 19,003; Belgium-Luxembourg 
. 16,721; Netherlands 11,287. 

Antimony: 
. Ore and concentrate__.....-__-.-- 3,024 8,376 Turkey 1,095; Bolivia 982; Thailand 584. 

Metal, all forms_.._....--.-..--_- 2,402 1,442 Mainland China 507; Belgium-Luxembourg 
479; Czechoslovakia 322. 

Arsenic, hydroxides__._........--..--. 1,075 1,023 Belgium-Luxembourg 637; France 295. 
. Bismuth, metal, all forms__......_..__- 250 150 Japan 44; Yugoslavia 34; Netherlands 27. 

Cadmium, metal, all forms. __..._-.--- 1,189 1,526 Belgium-Luxembourg 550; Japan 239; 
U.S.S.R. 176. 

Chromium: 
Chromite_......__.._...._..___._. 284,660 861,829 Republic of South Africa 156,440; U.S.S.R. 

118,721; Turkey 58,488. 
Oxides and hydroxides. __.__...___- 159 265 U.S.S.R. 242. 
Metal, all forms__..__-kilograms_. 90,600 236, 700 United Kingdom 83,600; France 50,000; 

apan 44,000. 
Cobalt metal, including alloys, all forms_-_ 571 1,188 United States 334; Belgium-Luxembourg 
C 287; Congo (Kinshasa) 251. 
opper: 

Ore and concentrate.............. 182,342 206,112 Chile 58,746 ; United States 50,194; Cyprus 

Matte.___._---.---..------------ 356 1,208 Sweden 966; United Kingdom 168. 
Metal, including alloys: 

Scrap. ---..--------------.-- 83,337 110,624 Canada 28,491; Netherlands 16,170; France 
13,797; United States 13,089. 

Unwrought: 
Blister.................. 164,767 146,384 Republic of South Africa 42,837; Gambia 

833,740; Chile 20,428; Peru 17,660. 
Refined__....-........_. 272,208 323,841 Chile 96,783; Belgium-Luxembourg 57,890; 

Zambia 49,973. 
Alloys......-.-.--...--.. 42,645 52,788 United Kingdom 22,138; Netherlands 4,978; 

Rumania 2,430. 
Masteralloys_____.__---_- 849 1,169 United Kingdom 505; Switzerland 344. 

Semimanufactures............ 33,448 57,196 Belgium-Luxembourg 20,460; Netherlands 
8,017; France 7,898. 

Gold: 
Ashes, residues and scrap 
Metal thousand troy ounces_ 1,714 2,002 Switzerland 1,730; Denmark 164. 

etal: 
Unwrought__......_.-.do_._. 5,526 . 4,195 United States 1,646; Republic of South 

Africa 972; Switzerland 881. 
Semimanufactures._....do___. 17 386 Switzerland 10; United States 5; Austria 3. 

See footnote at end of table.
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Table 4.—Federal Republic of Germany: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

* Commodity — 1967 1968 Principal sources, 1968 

METALS—-Continued . 

Iron and steel: 
Ore and concentrate: 

Iron ore______.thousand tons_. 31,861 39,644 Sweden 12,889; Liberia 6,978; Brazil 4,730; 
France 4,507. 

Roasted pyrites____....do_.___ 1,613 1,789 Spain 697; Belgium-Luxembourg 275; Italy 

Metal: 
Spiegeleisen_.-_........do___- 3 3 France 2. 
Pig iron, including cast iron 

do____ 139 199 Canada 33; Norway 25; Belgium-Luxem- 
-# bourg 25; France 23. 

Powder and shot______.do____ 17 19 Sweden 8; France 6. 
Ferroalloys: : 

Ferromanganese____do_-__- %3 111 Norway 42; France 38. 
Other__.........._do____ 182. 262 Norway 110; Republic of South Africa 27; 

United States 26; France 24. . 
Scrap_......-.........do___- 1,103 1,644 Netherlands 600; Belgium-Luxembourg 

424; United Kingdom 249. 
Steel, primary forms: 

Ingots____....thousand tons__ 74. 117 Netherlands 54; Poland 53. 
Blooms, billets and slabs_do____ 290 588 Belgium-Luxembourg 256; Netherlands 177. 
Coil for rerolling____.__do___-_ 624 789 Austria 356; U.S.S.R. 177; Belgium- 

. oo Luxembourg 137. 
Semimanufactures: , . 

Wire rod____....___._.do___- 597 843 Belgium-Luxembourg 385; France 279; 
Netherlands 71. . 

Other bars and rods____do__-_~- 699 1,171 Belgium-Luxembourg 587; Italy 236; 
- France 145. 

Sections: 
Large__._.........do__.. 323 489 Belgium-Luxembourg 322; France 127. 
Small_......._-_...do____ 203 296 Belgium-Luxembourg 191; France 44; Italy 

Plates and sheets: . 
Heavy___.........do___- 506 1,002 Belgium-Luxembourg 466; France 108. 
Medium__________-do___-_ 161 226 Belgium-Luxembourg 143; France 35. 
Thin, uncoated ___..do____ 1,172 1,462 Belgium-Luxembourg 566; France 480; 

Netherlands 194. _ 
Coated: . 

Tinned___.__.._.do___- 103 119 France 60; Belgium-Luxembourg 43. ‘ 
Other____.....do____. 92 109 Belgium-Luxembourg 49; France 29. , 

Hoop and strip___.__....do_.__ 309 467 Belgium-Luxembourg 289; France 69; 
. . Netherlands 67. © . 

Railway track material__do-_-___ 10 16 Netherlands 7; Belgium-Luxembourg 5; 
- ance 1. 

Wire__________________do___- 70 93 Belgium-Luxembourg 56; France 10. 
Lead Tubes, pipes, and fittings do_.__ 125 228 Netherlands 81; Belgium-Luxembourg 54. 

Ore and concentrate____.......... 228,212 249 ,914 Canada 88,212; Sweden 42,964; Ireland 

Metal and alloys: 
Scrap_...-----..-----.------ 2,622 8,985 Netherlands 3,399; France 2,049; Belgium- 

Luxembourg 1,847. 
Unwrought__..-...-..-....-. 81,473 90,857 United Kingdom 32,893; Canada 12,005; 

Australia 11,653. 
Semimanufactures_.......---. 2,009 2,042 NA. | 

Magnesium: 
Oxide and hydroxide._........._.. 1,713 2,976 Norway 903; United States 833; France 638. 
Scrap. .-.....------------------ 676 586 Netherlands 173; Sweden 81. 
Unwrought_........-.......-.-.. 32,106 41,261 Norway 19,370; Canada 6,585; Italy 5,744. 
Semimanufactures_._........-.--- 138 111 Austria 44; United States 13. 

Manganese: . 
Ores and concentrates 

thousand tons_ 672 620 Gabon 180; Republic of South Africa 167; 
Brazil 100. 

Metal, all forms.._.___._-._-_----- 2,658 4,292 France 1,299 Republic of South Africa 848; 
apan . 

Mercury, metal_.__._._._.76-pound flasks... 12,442 15,183 Spain 8,491; Italy 2,750; Mexico 1,328. 
Molybdenum, metal_._........_.----- 250 226 Austria 111; U.S.S.R. 42; Netherlands 36. 

. ickel: 
Ore and concentrate___..__.....-- 243 ----- 
Matte and speiss- ~e--- eee eee ee 4,042 2,596 Canada 2,400; United States 101. 
Metal and alloys: 

Scrap. .......-.------------- 6,590 8,719 United States 4,004; Netherlands 1,077; 
Canada 986. 

Unwrought__...._.-......... 28,255 31,360 United Kingdom 11,334; Norway 4,815; 
'  US.S.R. 4,756. 

Semimanufactures___......._- 1,907 2,188 United Kingdom 916; France 409; United 
States 332. 

See footnote at end of table.
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Table 4.—Federal Republic of Germany: . Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

.  METALS—Continued 

Platinum-group metals: 
Ashes, residues, and scrap 

. thousand troy ounces... 2,381 8,177 France 1,863; Netherlands 367; Czecho- 
slovakia 301; Switzerland 270. 

Metal, all forms___..._.....do____ 492 688 USSR. 2053 United Kingdom 144; United 
tates 117. 

Silicon - - ----~--------20--2-2-2---0- 15,987 28,799 France 7,501; Norway 6,291; Italy 3,821. 
ilver: : 

Ashes, residues, and scrap 
thousand troy ounces._ 7,017 15,434 United States 7,574; Sweden 2,624; Norway . 

Unwrought_....._.._......do.... 47,721 59,991 Mexico 12,775; Muscat Oman 12,087; 
_ United Kingdom 8,338. 

Semimanufactures.___.......do__-_- 671 899 Switzerland 626; Italy 159. 
Tantalum, metal, all forms__kilograms-. 9,000 26,547 United States 16,599; United Kingdom 

mo ss 1,834; Switzerland 1,805. 
Thorium, uranium, and rare earths com- 
ppp oun ds. --------nnne nnn nn nce 484 408 United States 130; France 85. 

in: 
Ore and concentrate__-_- long tons__ 8,250 7,989 Bolivia 7,856. 
Oxides. _...._..._._._._...do_._. 93 148 Belgium-Luxembourg 98; France 42. 
Metal and alloys: 

Scrap.....-._.--...._-do____ 175 186 Netherlands 97; Switzerland 36. 
Unwrought__..........do.._. 12,162 12,383 Netherlands 3,615; Indonesia 2,969; . 

. Malaysia 2,578. 
Semimanufactures______do___-_ 81 112 Netherlands 43; Belgium-Luxembourg 40. 

Titanium: 
Ore and concentrate___.__......... 374,394 457,411 Norway 223,325; Canada 171,234. 
Oxides_.-__-__----_--_-__-_.-.---. 2,477 3,077 Italy 1,231; France 525. 

T Metal, including alloys, all forms_-- 1,193 1,323 U.S.S.R. 555; United States 446; Japan 183. 
ungsten: 

Ore and concentrate___._.._-_-__- 4,482 5,574 Bolivia 1,186; mainland China, 981. 
Metal, all forms.__...___-...-_-_- 625 684 United States 195; France 130. 

Uranium and thorium: 
Ores_______-_-___---- eee 45 279 United States 273. 
Metal_______._______-kilograms_. NA 6,000 All from Great Britian. 

Zinc and alloys: 
Ores_____..-...-_._.--_-_...---. 149,952 236,023 Canada 132,077; Sweden 44,777. 
Metal, including alloys: 

Scrap_.-...----.---------.--- 652 816 Sweden 227; Netherlands 216; Denmark 139. 
Zine dust___..-.-_-.-..------- 4,684 8,377 Belgium-Luxembourg 7,282; Yugoslavia 

Unwrought____.-...__...-.-. 141,881 187,018 Begium-Luxembourg 89,759; Congo 
(Kinshasa) 19,550; Netherlands 15,889. 

Semimanufactures__._____..... 17,697 15,817 Yugoslavia 10,214; Belgium-Luxembourg 
3,216; France 1,838. 

Zirconium metal, all forms__kilograms.. 49,900 57,500 United States 26,600; France 21,700. 
ther: 

Nonferrous ores and concentrates, 
N.@68_.--- eee 975 1,465 Bolivia 1,237. 

Metalliferous waste.............-. 129,725 166,812 U.S.S.R. 24,229; Spain 22,442; United 
States 19,043; Norway 14,166. 

Arsenic and tellurium____._._____- 52 64 Sweden 87; U.S.S.R. 17. 
Columbium_________. kilograms. 1,000 929 Switzerland 615; United States 133. 
Phosphorus and selenium___...__- NA 15,1384 NA. 
Pyrophoric alloys_..........-----.. 27 45 Austria 36. 

NONMETALS 
Abrasives: 

Natural: 
Industrial diamond 

thousand carats__ 520 675 Belgium-Luxembourg 225; Republic of 
. South Africa 195. 

Dust and powder of gem stones 
do___- 1,433 1,994 Netherlands 523; Belgium-Luxembourg 

488; United Kingdom 311. 
Diatomite and other siliceous 
earths._...__....----.--... 69,108 63,417 Denmark 43,881; France 11,571. 

Ar Manufactured (grinding stone) _ 2,550 2,987 Austria 820; France 710; Sweden 422. 
tificial:  ~ 
Corundum.._.......--.-.-.-- 4,607 5,942 Austria 3,080; Netherlands 845; France 610. 

Asb Silicon carbide_____...--.---- 8,101 11,377 Norway 7,238; Italy 1,382; France 1,365. 
sbestos: 

Crude or partially worked__.__..._. 125,798 188,111 Canada 86,245; U.S.S.R. 43,935; Republic 
of South Africa 27,762. 

Asbestos manufactures__.._._...-- 5,893 9,289 United Kingdom 3,192; France 1,574; 
Denmark 1,571; Netherlands 1,382. 

Asbestos cement products._...__..... 89,973 107,015 Belgium-Luxembourg 32,539; Sweden 
15,766; France 5,371; Netherlands 3,095. 

See footnote at end of table.
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Table 4.—Federal Republic of Germany: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) - 

Commodity 1967 1968 Principal sources, 1968 

. NONMETALS—Continued 

Barite and witherite__.._..__.._._._._._._.... 39,280 44,094 Turkey 10,602; mainland China 7,960. 
Boron salts, natural._....._._....-_----. 92,586 102,649 United States 87,830; Turkey 11,370. 
Borie oxide and acid_____._...-__----- 9,079 13,476 France 6,158; United States 6,073. 
Cement, hydraulic__..__._thousand tons_- 396 440 France 176; Switzerland 82; Belgium- 

Luxembourg 71; Poland 44. 
Chalk_._.__________.---.----.-do.._. 110 114 France 93; Denmark 14. 
Clays, crude: . . 

. China clay (kaolin)-....-...do_._- 398 506 United Kingdom 314; United States 74; | . 
: ance 58. oe 
Fire clay___....------.--.-do___- 157 214 Czechoslovakia 82; Republic of South 

, Africa 61; France 31. 
Andalusite__._.........-...do___. 194 224 Netherlands 62; France 36; Belgium- 

Luxembourg ‘30; United Kingdom 17. 
Cryolite and chiolite...........-..-..- 1,605 1,548 Denmark 1,538. 
Diamond, except powder, dust and other: 

Crude or rough cut-thousand carats_ 400 315 NA. 
Worked_..___.-..-._.-.._.do____ 150 205 Belgium-Luxembourg 95; Israel 55; 

. Netherlands 30. 
Other precious or semiprecious: 

Crude or rough cut___._.--.... 539,737 456,502 Brazil 485,940; Madagascar 16,204. 
Worked____._..___kilograms. - 2,189 2,250 India 723; mainland China 517; Japan 208. 

Feldspar__..-.------...-.----------- 48,745 57,647 Norway 26,622; Italy 14,183. 
Fertilizer materials: 

Crude natural: 
. Phosphatic__._thousand tons_. 2,761 2,588 United States 1,252 U.S.S.R. 822; Morocco 

Nitrogenous-____..-..-------- 3,764 2,218 All from Chile. . 
Organic (including guano)..... 17,166 18,681 Netherlands 11,940; Peru 3,417; France 

- Manufactured: 
Nitrogenous____.__...._..... 388,234 249,805 NA. . 
Phosphatie: . a 

Basie slag___.__._._...... 535,863 516,413 Belgium-Luxembourg 465,441; United 
Kingdom 35,975. 

Other_....-.--.-_.-----. 28,639 28,525 United States 19,525; Netherlands 3,014. 
Potassic__.._...------------. 91,544 88,008 Canada 54,685; France 20,766. 
Other____._.._.--2-_-.-----. 28,153 147,056 Belgium-Luxembourg 120,565; France 

Ammonia, anhydrous____..-----.- 27,105 30,121 Netherlands 17,800. . 
Fluorspar__.__...-------------------- 118,442 153,486 France 80,945; Spain 31,963. 
Graphite, natural___.___._.._.-------.- 16,974 | 20,937 Austria 6,395; mainland China 3,649; 

Norway 2,606. 
Gypsum_____...-.-------------.----- 121,295 124,002 Austria 87,151; France 35,654. . 
Lime, hydraulie or slaked____.-.-----.- 180,945 146,708 France 141,516. 
Magnesite: Se 

Crude__________---_--__---_---_---- 1,508 1,460 Greece 525; Netherlands 479; Austria 55. 
Caustic calcined, sintered or fired... 302,259 399,765 Austria 171,636; Czechoslovakia 120,587. 
Refractories_._._..._._.-...-..... 24,616 36,258 Austria 35,298. 

Mica: mo 
Crude, including splittings and waste 7,928 8,101 Republic of South Africa 1,886; United 
oe Kingdom 1,421; India 1,302. 
Worked, including agglomerated 

splittings. ._......-.----------- 15 290 France 157; Belgium-Luxembourg 45. 
Pigments: 

Earth colors, natural_.._.....----- 2,598 3,454 Austria 1,820; Sierra Leone 893; Republic 
of South Africa 362. 

Iron oxides and hydroxides.__._.._.. 10,984 1,408 France 678; United States 295; Spain 229. 
Pyrite (gross weight) . .._ thousand tons -_- 1,437 1,892 Spain. see ‘o Norway 420; Cyprus 308; 

Salt__.._.._--...--_.---.------------. 125,582 146,126 Netherlands 129,373; France 15,671. 
Stone, sand and gravel: 

Dimension stone: 
Crude: 

Marble___thousand tons_- 143 174 Italy 74; Portugal 17. 
Slate__...-....._--do_..- 7 7 Norway 3; France 2. 
Granite_____....._do__-- 614 507 Sweden 220; Austria 103. 

Worked: 
Building and momumental 

do...- 175 198 Italy 172. 
Paving blocks and flag- 

stones__...-.----do__-- 95 143 Portugal 93; Poland 18; Austria 18. 
Slate_......-.---.-do__-- 13 10 Italy 7. 

Dolomite__........-_--.---do_--- 241 305 Belgium-Luxembourg 222; Austria 48. 
Gravel and crushed rock__~._do---- 9,271 10,173 France 6,109; Denmark 1,869. 
Limestone (except dimension) do_-_-_-_ 1,415 1,287 Austria 959; Sweden 190. 
Quartz and quartzite.......-.----- 49,821 59 ,330 Belgium-Luxembourg 26,712; Sweden 

Sand, excluding metal bearing 
thousand tons__ 1,874 2,115 France 1,412; Belgium-Luxembourg 300; 

Netherlands 253. 
See footnote at end of table.
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Table 4.—Federal Republic of Germany: Imports of mineral commodities—Continued 

: | | (Metric tons unless otherwise specified) . oe DS 
A 

Commodity 1967 1968 Principal sources, 1968 
eee 

NONMETALS—Continued 

Sulfur: 
EBlemental_-__.____thousand tons__ 324 251 France 80; Poland 13. 

. Elemental, collodial_-.--.--------- 134 196 Italy 166. 

MINERAL FUELS AND RELATED MATERIALS | . 

Asphalt and bitumen, natural__....--.. 18,779 19,948 Trinidad 12,829; United States 6,965. 
. Carbon black__-_-_-__------------=.- 38,791 37,057 Netherlands 12,298; United States 10,170; 

ance 6,764. 
Coal, lignite and peat: . 

Anthracite and bituminous 
thousand tons__ 6,577 5,588 United States 3,409; United Kingdom 775; 

oland 499; France 376. 
Bituminous briquets_-_.__._.do___- 275 311 Netherlands 297. 
Lignite and lignite briquets__do--_-__ 1,146 1,179 Czechoslovakia 1,167. 
Peat and peat briquets_____.do____ 18 27 Netherlands 16; Denmark 2. 

Coke, except petroleum coke__._.do__-_- 566 353 Netherlands 1735 Belgium-Luxembourg 52; 
7 - nite ingdom 35. 

Gas, nator oa = -- noo eo nana nn 721,868 2,813,058 Netherlands 2,258,488; France 21,817. 
etroleum: ‘ 

Crude, including shale oil 
Refin od thousand tons... 71,999 84,071 Libya 36,616; Saudi Arabia 13,438. 

ery products: 
Gasoline__._..........do___-_ 3,262 3,597 Netherlands 1,140; France 575; Italy 560; 

Belgium-Luxembourg 337. 
Kerosine___._.._-...--do-__-. 415 425, Netherlands 4 ; Belgium Luxembourg 

; Uni ingdom 78. 
Distillate fuel oil.......do.... 11,862 12,569 | Italy 4,047; USS-R 1,145; ‘France 1,091; 

| ; ni ngdom . 
Residual fuel oil__.._...do___- 2,462 2,807 Netherlands 870; France 839; Bunkers 354. 
Lubricants...___.._._..-do___— 158 174 United Kingdom 36; Netherlands 34; 

. United States 32; Curacao 32; Italy 23. 
Mineral jelly, wax__....do__-- 58 54 United States 29; Netherlands 9; Indonesia 

6; France 4. 
Nonlubricating oils_....do____ 686 170 France 61; Netherlands 46; Venezuela 22. 

; Fitch and pitch coke-...-do.- -- ges aon (zechoslovakia 29; Poland 5. 
etroleum coke_______.do____ nited States . 

Petroleum and shale oil residues 
4 hal do____ 320 276 France 169; Netherlands 80... 

Bitumen and asphalt mixtures 
do. __- 16 14 Netherlands 7; United Kingdom 3. 

Tar, mineral and other crude chemicals rn 
from coal, petroleum and natural gas_. 270,320 325,328 Netherlands 96,724; Czechoslovakia'38,156; 

‘ Belgium-Luxembourg 27,045; United 
Kingdom 6,820. 

NA Not available. 

COMMODITY REVIEW 

_ METALS Aluminum consumption in 1969 was 

Aluminum and Bauxite.—Production on ne °t primary a ee ons : — : 2? of secondary aluminum. e total was 
Consumption, and Trade.—Production of approximately 20 percent more than in 
primary aluminum, semimanufactures, and 9g Imports of aluminum _ ingots 

castings increased by 2, 19, and 22 percent, increased by about 44 percent, to 422,000 
respectively. The productive capacity for tons (311,000 tons unalloyed an d 111.000 
semimanufactures was fully utilized. Of the 1 , d d of y , 

output of 563,000 tons of semimanufac- tons alloyed) and of semimanufactures by 
tures. 45.000 tons was con ductors 32 percent, to 91,000 tons. One-third of the 

While aluminum consumption (includ- aluminum ingots and . 85 percent of the 
ing exports) in West Germany during the semimanufactures originated from other 

1958-68 decade increased by an average of Countries of the European Economic Com- 
10 percent per year, the annual rate of ™umities (EEC). In addition, Germany 
increase in 1967 and 1968 were 23 and 27 imported 81,000 tons of aluminum scrap. 
percent, respectively. Domestic consump- German aluminum’ exports comprised 
tion is expected to increase to 1.1 million 36,000 tons of ingots, 103,000 tons of semi- 
tons in 1975. manufactures, and 7,000 tons of scrap.
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Principal domestic aluminum consumers agreed to expand their cooperation in the 
and their shares of consumption (exclud- European aluminum markets to include all | 
ing those for export) in 1968 were as fol- forms of primary and __ fabricated | 
lows, in percent: Transportation 25.2; elec- aluminum.‘ For this purpose a new organ- : 
trotechnology 15.6; building industry 14.0; ization, Kaiser Preussag Aluminium | 
machinery 9.9; packaging 9.3; iron and G.m.b.H. was formed, owned equally by 
steel industry 5.1; metal wares 5.1; chemi- Kaiser and Preussag. The company will 
cal and food industry and agriculture 2.7; build fabricating facilities which, together 
household industries 2.7; aluminum’ with the plant under construction at 
powder users 1.1; and miscellaneous 9.2.3 Voerde for the production of primary alu- 

Shipments of aluminum semimanufac- minum, will represent assets of $150 mil- 
tures totaled about 560,000 tons. lion. 

At the beginning of the year the EEC Leichmetallgesellschaft m.b.H., a joint 
allowed West Germany a low-duty (5-per- subsidiary of the three companies, Alumi- 
cent) import quota of 66,000 tons for alu- nium-Huette Rheinfelden G.m.b.H., Alumi- 
minum, which was subsequently increased yiym Walzwerke Singen, and Metallge- 
twice to a total of 84,296 tons. This quota  gelischaft A.G., will expand their plant 

| was exhausted by mid-year. under construction at Essen from 84,000 to 
The price of aluminum ingots was 196000 tons annual capacity. 

. increased om Mare : ih 58 ° os. cen ‘ Gebrueder Giulini G.m.b.H. completed 
P “ocabh. SY discount of 21 © eat er kilo the construction of an aluminum smelter 
ne © os ted ne 5 ' Pe mpen in Ludwigshafen in September and started 
ote fo tee 4 © ent reduction oo Pee production shortly thereafter. The plant 
hd h G © * perce 1 ain m mn & ters has an annual capacity of 22,000 tons of 
wit d “der th f a ra d one ensa aluminum but company plans call for dou- 
received under the foreign trade compensa- bling the capacity by the end of 1972. The 
tion law. With the revaluation of the West - . . 
G Mark (DM) at the end of Octo. °*Pansion includes provision for delivery 
crman Nar ( ) a _ te © of molten aluminum to customers. 

ber, aluminum ingot price was lowered to j . 
; DM 2.95 p er kil ogram or about 25 cents Copper.—Copper consumption increased 

Industry Developments. Kaiser Alumi- tons. Trade in copper in 1969 was as fol- 
- num & Chemical Corp. and Preussag A.G. lows, in tons: 5 , : 

. . Imports Exports 

Ore__..--- ~~ =: 2205, 802 ------ 
Matte__-_-_..----- +e eee ee ne eee eee 674 ------ 
Scrap: 

Copper.__...-.---2-.-- 6 ee eee ee ee 61,287 7,792 
Copper alloy_____...-..--...------.------- +--+ eee 61,897 23,148 

Metal: 
Blister for refining._..____....__--.---2--- eee. = 144, 802 1,201 
Refined, not alloyed____........---.-------------- eee... «=: 855, 943 95,471 
Refined, alloyed_._.__..___------- eee 61,643 8, 723 

Semimanufactures (bars, rods, wires, sheets, foils, pipes, and accessories) : 
Unalloyed__._.___---_ ee eee eee 43 ,226 37,219 
Alloyed. ___-..------------- ++ eee 32 ,429 56, 762 

Flakes and powder: 
Unalloyed_ 1... 2. +--+ ee eee eee 149 1,843 
Alloyed. __-.-------.---------------------------- +--+ 60 2,468 

Compared with 1968 imports, imports of Iron Ore.—The decline in iron ore pro- 
all classes of copper, other than ore, matte, duction continued and in terms of iron 

and blister, increased. Exports were not content, domestic ore accounted for 7 per- 

significantly different from 1968 except —sEynest, Lenore. Aluminium (Duesseldorf), No. 
those for refined copper, which were about 45, December 1969, pp. 781-786. 
44,000 tons less than in the previous year. , 96 gical Bulletin (London). No. 5461, Dec. 31, 

Prices of copper wire bar during the | ° In addition, 1549 tons of “pre-alloys” were 
. imported and 573 tons were exported. 

ton: 6 January—1,170 to 1,950; June—1,392 converted at the rate of 4D M—US§$1 .00; for De- 

to 1,550; December—1,735. | cember, e conversion rate of DM3.66—US$1.0
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cent of total iron ore and about 6 percent tons of coal), of which coke and coke 
of all iron bearing materials consumed in breeze accounted for 21.8 million. tons. In 
the production of pig iron. addition, the industry used 3.58 million 
‘Iron ore imports which totaled tons of liquid fuels, and 20,224 million 

43,813,000 tons (including 392,000 tons of cubic meters of coke and blast furnace 
manganiferous iron ore) were substantially — gas.7 
larger than in the previous year. Principal Production and Shipments—West Ger- | 
suppliers and imports from these sources many’s share of world steel output 
were as follows, in thousand metric tons: increased slightly to 7.9 percent (7.7 in 
Sweden 13,567; Liberia 6,666; Brazil 6,832; 1968), and the country ranked fourth 

| France 5,302; Angola 2,182; Canada 2,056; among world producers. Of the crude steel 
Venezuela 1,734; and Mauritania 1,231. In produced in 1969, about 5 million tons 
addition, West . Germany imported was special steels. The production of all 
1,635,100 tons of cupriferous and noncupri- classes of rolled steel, except hot-rolled 
ferous pyrite cinders, mainly from Spain, wide strip, increased. There was a further 
Italy, and Belgium-Luxembourg. decline in. the number of Bessemer and 

Iron and Steel.—In spite of a record open-hearth furnaces and an increase in . 
crude steel output of 45 million tons, the the number of oxygen converters in opera- | 
West German industry could not meet tion. 
steel demand within the customary deliv- _ Steel shipments in 1969 were as follows, | 
ery dates. It is estimated that about 25 in million tons: 
percent of the steel market was satisfied by 
foreign steel compared with 30 percent in a 1968 1969 a 
1968. The decline resulted from worldwide Senifinished.......... 

competition for steel. The 10-percent rise Rolled steel_..1277777777777771 25°38 298 
in crude steel output was higher than the Total... “7875 427 
increase in employment (less than 2 per-  ____ Ot rrrvrs rrr FOP 
cent), indicating greater productivity. * Revised. : | 

. Capacity utilization reached 93 percent in - wes . . paci'y P . The semifinished steel consisted of 7.5 mil- the second half of the year. Investment in .. . . . . ) “1: lion tons of marketed intermediate prod- the industry totaled $850 million. aq: | . ra . ucts and 6 million tons of hot-rolled wide Raw Material Consumption.—Of the 49 ~~; 2 way: . we strip. Of rolled-steel shipments, flat prod- million tons of iron ore used in pig iron ways . . - . ucts totaled 13.8 million tons (excluding production, almost 35 million tons was sin- ; } - . : . 884,000 tons of galvanized and 736,000 tons - : tered prior to smelting in a blast furnace. of tinplate): b 54 milli tons. and 
The iron and steel industry (blast fur- re ve 3 Mle tons mon 5. a 
naces, stee] plants, rolling mills, forge and w ° 
hammer mills) consumed 23 million tons Cc d to 4,300 kilocalori val 
of solid fuels (equivalent to 29 million  bpicmeae  ™ Mocatonies per norma 

Table 5.—Federal Republic of Germany: Scrap supply and consumption _ 

(Thousand metric tons) 

oe 

1967 1968 1969 
SSeS 

Source: 
Iron and steel plants.__.._.__-___._.--_-_~--- ee 9,075 10,134 10,640 

P Foundries - - -~------~-----~------+------0-202---22------ 2,135 2,479 2,738 
urcnases: 

Imported..-2-22avvevvvev ote 18ge BRS mported....-.---_--_--.---------.---------------------- : 
Other, including variation in stock estimates______.__________ 2,654 2,684 2,305 

C Total, new supply. _-_._.__.---------------------------. 21,196 23 , 807 25,089 
onsumption: 

Iron and steel plants_______._..-..-.------------------.--- =: 15,290 17,043 18,379 
Iron and steel foundries___..._....__-.2 2-2 -- eee e eee eee 4,054 4,620 5,088 

Consigned for export__-_......--..-.----------~---- eee ee 2,092 1,825 1,757 
Stocks at yearend______-.....------------_---- eee eee 1,750 2,071 1,936 
ee 

r Revised.
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Table 6.—Federal Republic of Germany: Salient statistics of the iron and steel industry 

(Thousand metric tons unless otherwise specified) 

1967 1968 1969 ; 

PIG IRON 
Producing plants__...-...-.--.--------------..--...-number-__ 30 25 25 
Blast furnaces available_._....-.------------------------do-..- 139 123 110 
Blast furnaces in operation at yearend_._..-..----..-.----do_.-. | 91 88 91 . 
Maximum production capacity_......--.-----------.--------.--.- 35,900 37,040 86,800 

Production: | 
Thomas_......------.---..------------------------------ = 18, 485 14,248 15,344 
Open hearth. _..----....--..-------------..-------------- 11,987 13,929 15,857 
Foundry.__.------------.------.---------.~---.----------- 249 279 "305 
Spiegeleisen and blast furnace ferromanganese____._........-- 254 328 238 
Other._._----.------.-- 2 eee ee eee eee 1,391 1,522 2,020 

Total. __.------------ 2 eee. = 27, 366 30,305 . 33 , 764 
Blast furnace charge: a 

Iron ore: 
Domestie............-------- eee eeeee 1,422 1,485 1,525 

Iron content_......2-.-..--20.--. eee 528 517 509 
‘Imported_-_.......-...-.------~---------- ~~~. = 12, 262 14,724 18 , 548 

Iron content...0..2.-2.0.2-- 2 Lee eee 6,963 8,791 11,255 
Sinter and briquets__..__--.....-.-----.2. 2-2... 30,602 32,354 $4,147 

Tron content_....- 2-2 eee le. =—_-« 16, 980 17,859 18,854 
Manganese ore.__-_..----.----.~--------- ee eee 580 107 542 

Iron content__.....-.---------- ee ee 80 83 72 
Other iron-bearing materials: 

Slag, scale, cinder, dust_.._-.....--...----- 2 ee 8,217 3,356 3,728 
Serap.-..--- 2+ eee eee eee ee 541 499 518 

Limestone. ......-.-.-----..----------- eee 1,344 1,280 1,139 / 
Phosphate rock_.__........-.-.-------------- eee 190 202 186 
Coke: 

Total. ___..-----..----.----~-------- eee. = 16, 516 17, 546 19,038 
_ Kilograms per ton of pig iron produced__-__......-.-.--- 599 r577 568 - 

STEEL 
Converters: 

| 

Basic Bessemer: . 
oo Total___.._-.-...--.---- + ----- ---- -- -number__ 54 43 84 

In operation at end of year_...........-.........do___- 44 86 29 
Oxygen: oO 

Total__...-..-.---.----.---- dL 26 31 34 
In operation at end of year.._....-...--...-.----do.__- 21 26 25 

Furnaces: . 
Open hearth: ; 

Total__...- ~~ eed 0s 150 | 184 121 
In operation at end of year__.................---d0_.__ 96 95 92 

Electric: 
Total... dL 189 185 183 
In operation at end of year_____.............----do____ 166 172 165 

Maximum production’ capacity (all furnaces)_.......-.._.-.-..... 48,400 48,570 49 ,440 
Production of crude steel: 

Basic Bessemer_._......-.-.------.---.-------------- +e 8,467 7,664 6,807 
Oxygen... --...--.--_-.--.----------- eee) eee =), 562 15,258 20,888 
Open hearth. _.._....-......-.---------.-.~--.------------. 18,599 14,544 13,515 | 
Electric... 22 3,108 3,684 4,146 
Other... 22-22 ne ee ee ee eee 8 10 10 

Total. ._...----.-..-...------------------------------. 36,744 41,159 45,316 
Ingots. ___-...-..---.--.-------------------...--.. 386,218 40,526 44,599 
Liquid steel for castings............--..-.---.-----._ 526 . 633 717 

Furnace feed for ingot steel: 
Pig iron: 

Total_._..-..---- eee) = 24, 717 27,722 30,860 
P Kilograms per ton crude steel____.........-..---------- (682) (684) (692) 
crap: 
a 14,7389 16,536 17,855 
Kilograms per ton crude steel__.._.....-____-.-------..- (407) (408) (400) 

-Preblown Thomas and other presmelted steels_........._..... 62 17 51 
Ferroalloys and alloying metals. ____..........-------..-. - 284 354 409 5 
Other iron bearing materials._..._...............------.- 1. 847 972 1,118 
Iron and manganese ores. __....----.-.---.-------..------- 846 1,010 990 

Total iron-bearing materials. ................-.....-.._.. 41,495 46 ,612 51,279 
Limestone. .......--.-.-.---------------- eee eee 2,761 3,118 3,379 

CASTINGS 
Iron and steel foundries in operation. __..........._...._number_-_ 909 881 NA 
Production of iron and steel castings.._._._._...--.--.--._-_-__ Le 3,579 4,156 4,659 

See footnotes at end of table.
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Table 6.—Federal Republic of Germany: Salient statistics of the iron and 
: steel industry—Continued | 

(Thousand metric tons unless otherwise specified) | 

| 1967 1968 1969. 

CASTINGS—Continued | 

Consumption of raw materials: 
Pig iron.....--..-.-...---------------------------------- 1,455 1,790 2,101 
Scrap .....----------------------------4----------- eee 4,054 4,620 5,088 
Ferroalloys and other metals._......-.....-....-------.----- 68 17 83 

Total. ......--.--------------------------------------- 5,577 16,485 1,272 

. EMPLOYMENT — | 
In coking plants of smelters__.........--..-.---.----.--persons__ 2,237 1,892 2,196 
Blast furnace, steel mills, hammer and forge shops_.__.......do_... 361,512 364,870 371 , 622 
Foundries __ .......--.--.-------------------..--------.do.... 144,821 149 ,167 NA 

r Revised. . NA Not available. - 
1 Data may not add to total shown because of independent rounding. 

| Table 7.—Federal Republic of Germany: Raw materials consumed 
, | | in the production of pig iron ; 

| (Thousand metric tons unless otherwise specified) a 

Commodity 1967 1968 1969 

Iron ore: : oo Oe 
Domestic......----------------------------------------------------- 6,365 6,310 5,980 
Imported___-.-----------------------------------------------+------- 33,634 37,721 43,325 

Total. ._--.--.-------------------------- +--+ ------------ 39,999 44,031 49,305 
| Manganese ore. _...-.--.----------------------- +--+ eee 659 851 665 

Pyrite cinder_._....----------.------------------------------------------ 4,240 3,907 8,879 
Slags and plant scales___.......-.------------------------------.--------. 5,221 5,589 6,322 
Blast furnace dust. _._-..---.--...---------------------------------------. 1,465 1,492 1,687 
Scrap. ..--------------------------+------ ee eee ee 542 500 =+=—=é«&SS'B 

Total metallic raw materials: 4 
Gross weight..__..-.-..------------------.-----.-------------. 152,125 156,369 62,376 

Iron content: | 
Jron ore: 

Domestic_......----.-..-------------.---------------. 2,027 2,011 1,916 
Imported___-_-_-----.-------.-..------.-----.-------- 18,805 21,517 24,8538 

Manganese ore______.----------..------ eee eee 86 94 TT 
Pyrite cinder.._.._.-....--1-.--.--------.--------------.. 2,070 1,919 1,894 
Slags and plant scales_.._._........--..--...----.----.--.---. 2,333 2,240 2,730 

. Blast furnace dust.____.-.....---...---..-.----- eee 542 542 629 
Serap...--------------------------------- + - eee eee 457 414 412 

Total iron content_......---..------------------------- 26,320 28,737 32,511 
Limestone..._....-_.-.-.----+----.---+-----.--------------------------- 2,982 3,108 3,425 

Per ton of product__._..-----.----.---------------------------------- 109 103 101 
Phosphate..._.-......-------------------------- ee eee 192 204 186. 

Total gross weight of metallic raw materials, limestone, and phosphate... 55,300 59,681 65,987 
Coke__...-._--------------------------- ee ------------ =16,516 17,546 19,038 

1 Data may not add to total shown because of independent rounding. 

Table 8.—Federal Republic of Germany: Production and consumption of sinter 
(Thousand metric tons unless otherwise specified) 

1967 1968 1969 

Production: 
Gross weight____.__.......-.--...-.----...-------------------------- 30,669 32,280 34,159 
Iron content._......--_.---._--------------------------------------- 16,998 17,839 18,882 

Consumption of raw materials: 
Iron ore_...------------------------------- +--+ ---------- 26,394 28,016 29,353 
Cinder. _.---..-.------.__----- eee --------- 23 4, 184 8, 860 3,840 
Slags and seale_______..___...-------2_- 2 eee ------- = 2, 060) 2, 285 2,635 
Blast furnace dust___._..._._---.----..-_._._.----------------------- 1,465 1,487 1,686 
Limestone--......-.--.-.------------- +--+ ----------- 1,688 1,828 4,286 

Iron content of materials consumed: 
Tron ore___-_--------------------------------------------------- 18,347 14,231 15,010 
Cinder. .._._--------------.------------------------------------ 2,058 1,909 1,885 
Slag and scale....-_-------------.---------------.--------------- 1,086 1,202 1,425 
Blast furnace dust_.....-.-...--...------------------------------ 542 540 628 

Total. ..----------------------------------------------------- 17,083 17,882 18,948
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Table 9.—Federal Republic of Germany: Production of finished steel 
(Thousand metric tons) 

1967 1968 1969 

Wire 00S eee 2,844 3,122 3,394 

Bars and rods_______-__-------------------------------------+------------ 5,089 5,563 6,306 | 

Angles, shapes, sections (excluding rails)___.-..----------------------------- 2 ,057 . 2,155 2,423 

Universal plates_...-----------------------------------+------------------ 370 465 565 

Other heavy plates and sheets (more than 4.75 millimeters thick) _------------- 3,445 4,025 4,671 

Medium plates and sheets (3 to 4.75 millimeters) - -_------------------------- 459 521 643 

Thin plates and sheets (less than 3 millimeters) _ - --------------------------- 4,670 6,199 6,937 

Hot rolled strip including skelp____---.------------------------------------- 2,253 2,642 3,075 

Hot rolled wide strip__--_..--.------------------------------------------- 1,652 2,013 1,993 

Rails and railway track material. -_---------------------------------------- 514 374 445 

Seamless steel tubes_-__-------_------------------------------------------ 1,619 1,618 1,794 

| Total finished steel____------------------bee-een nen eeeeeeenenee---- 24,922 28,697 132,247 
Selected semimanufactures: 

Tin plate___.-----.------------------------------------------------- 7606 ¥ 626 720 

Galvanized and ternplate______._.___..------------------------------- 7665 t 893 1,000 

Steel pipe welded____..---------------------------------------------- 1,022 1,222 1,556 

Extrusions and forgings. _..-...------------------------------------------ 499 600 677 

Steel castings__...-------------------------------------------4---------- |. 272 325 378 
tee! CASUINGS - - - ~~ ~~~ 7 nnn 

t Revised. 
1 Data may not add to totals shown because of independent rounding. 

Trade.—Trade in iron and steel by prin- negotiations for a merger between Salzgit- 

cipal categories in 1969 was as follow, in ter A.G. and Ilseder Huette. 

thousand tons: Ground was broken in Hamburg for a 

Fe 450,000-ton-per-year steel plant which will 

ports Exports = smelt prereduced pellets in electric fur- 
| Scrap So gan neo 1,208 1,831 naces. The rolling mill will produce wire 

“ferroalloys.. at ee 299 1,080 rod, bars, and other products. Total invest- 

| Steel —— === ment is estimated at $38. million. The 

Semifinished._.____.__- 882 969 company named Hamburger Stahlwerke is 

Rolled steel. _- --------- 7, au i 9 106 owned jointly by a U.S. firm Midland-Ross 

Forgings, wheels, and " Corporation of Cleveland, Ohio, and Korf 

axles__-------------- _ 20 102 Industrie und Handel G.m.b.K.G. and will 

Total steel........... 8,610 11,799 use the prereduction method developed by 

$$ the Midrex Division of Midland-Ross. 
The export surplus in steel categories The Kloeckner-Werke A.G. has an exten- — 

listed in the preceding tabulation contin- sive investment program designed to 

ued | to decline in 1969 and amounted to exp and the steel capacity of its plant at 

about 3.2 million tons compared with 4.8 Bremen. Here the wide hot-strip mill will 
million tons in 1968 and 6.7 million tons be repl aced by a new unit which will have 

in 1967. an initial annual capacity of 3 million 
Industry Developments—West Germany’s tons. The LD plant will also be expanded. 

two biggest steel pipe producers, Mannes- Hoesch, A.G., the second largest steel 

mann A.G. and August-Thyssen Huette combine in West Germany also has big 
A.G. (ATH), agreed to merge their pipe investment plans involving a new plant on 

production in one new company, Mannes- the sea coast. In cooperation with Konink- 

mannroehren-Werke A.G. Two-thirds of lijke Nederlandsche Hoogovens en Staalfa- 

the stock of the new company will be bricken N.V. (Hoogovens) of the Nether- 
owned by Mannesmann. Under the agree- lands, Hoesch was planning to build a | 

ment, ATH takes over most of the rolling steel plant in Rotterdam at a cost of about 
facilities of Mannesmann which will cease $400 million. The plant will have an ini- 

producing rolled steel. The two companies tial annual cap aci ty of 2.4 million tons, 

account for two-thirds of West Germany’s which will eventually be increased to 8 

pipe production; their shdre of the West million tons. 
German market is estimated to be 50 per- Wage increases of 11 percent were 
cent. In view of the dominant position of granted following strikes in the industry. 
the new company, the Ministry of Eco- As a result, the industry announced price 
nomics was envisaging some form of super- increases of 8 percent to go into effect at 
vision to insure that interests of other the beginning of 1970 to cover an addi- 
producers as well as consumers are pro- tional $275 million in labor costs. 
tected. In merger activities, there were also The Federal Economics Ministry has
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expressed the opinion that the greatly percent of the lead output was obtained 
improved steel market situation obviates from material other than ore. For zinc, 51 

| the need for extension of the authorization percent of the ore smelted was of West 
of the four steel sales organizations beyond German origin and 78 percent of the zinc 
its expiration date of June 30,1971. output came from ore. In 1969 nearly 
Lead-Zinc..—The main features of the 100,000 tons of crude lead, essentially from 

lead-zinc industry were decline of mine Imperial Smelting Furnaces, was refined in 
output of lead; almost no changes in mine West Germany, of which 40,000 tons was | 
output of zinc compared with the previous smelted in Germany. | | | 
year; almost a doubling of zinc metal Refined lead and slab zinc consumption | 
output; and small increases in production during the year were estimated at 305,000 
of primary and secondary lead. With the and 390,000 tons respectively. Principal 
closure of the Maubach mine, five lead-zinc consumers of lead (refined and other) and 

mines were in operation with 3,382 persons of zinc (slab zinc and other) in 1968 and 
employed at the end of 1968. | _ 1969 were as follows, in thousand metric 

| The substantial rise in output of zinc tons:? - 
: resulted from the full operation of the. ecchvereinigung Metallerzbergbau eV Jah- 

® ° respericnt un alist! early report an Sta- 

Datteln zinc plant during the year. Of the tistics, ‘Trade Association, Metals Mining Ind. 
ore smelted in West German lead furnaces, Org) 1969, PP. 26. “cs (Lond Vy. 23.N 
31 percent was of West German origin; 59 4, June 16, 1970, rat nd. fondon). V. 23, No. 

Oo : | 1968 1969 . 

Lead: . | | | 
. Cable sheath__.---.--------------------- ~~ +++ ee 84.6 85.4 

Storage batteries___.._..... 2 eee eee 95.6 108.2 
= Pigments and chemicals_..........--.---2- ~~~ 58.6 64.4 

Semimanufactures_-_-_._........-_----------------------- +e ee 55.1 58.4 
Castings___._...-.-. ee eee eee 6.1 7.0 

. Type metal, anti-friction metal, and lead-tin alloys______.___.-______.-. 4.0 4.9 
Protection of surfaces, powders, ete._......________..-..._-_----------- 5.0 4.9 
Collapsible tubes and capsules. __._......-----...2-2---- eee or} 97.2 
Miscellaneous-_-_...--.---------------------------------------------- 10.1 ° 

Total___...-_-.----------- eee eee eee eee eee eeeee-- 822.2 360.4 | 

Zine: - 
Galvanizing___.:......-.---.- 2-2 eee ee 128.9 139.4 
Die-casting alloys.____.....--..--_ eee 69.8 80.3 
Brass and rolled zine__......-..------------------------.------------ 202.1 208.5 
Oxides__--__.--------- +e eee eee si 28. 1 : 24.5 
Miscellaneous____....-.-.------------------------- eee eee 8 1 

Total. ._..--------------- 2-2-2 nee eee eee eee eee 429.7 452.8 

L n ion f atteri heme ead consumption for batteries and c 1€ Commodity Imports Exports 
cials increased and is expected to continue | 
to increase, a trend existing also in other Lead: 4 trate 30.0 80) 

principal consuming countries. For zinc, Scrap. 232.0 g.0 
galvanizing and die-casting accounted for Metal SS 
much of the increase; galvanizing alone “Crude lead for 
accounted for a 30-percent increase in total refining-.....---. 55.4 -T 

. ith ab OF Refined lead_.___.- 44.5 31.6 
consumption compared with about 25-per- Lead-antimony 
cent increase in 1964. oa loys= 5 siogg777 9.6 4.6 

Prices of lead and zinc during the year OF RR ROY ee EO 
were as follows, in U.S. dollars per ton: Total_.-.-.-----. 112.2 39.4 

TFT TT TT os Zine: 
January June December ! Ore and concentrate___.. 351.0 60.0 

ee rh._ OOOO Scrap_...-----------.- 1.0 6.0 
Lead__.-..---.-- 250 292 352 — 

Zine_____..--.--- 272 287 317 Metal: 
—_—— Crude ----------- 6r.8 20.8 

1The increased price is partly accounted for by ned__._..-----. 118. . 
using the revalued rate of exchange of DM3.66 =US Remelted_____....- 1.0 2.9 
$1.00 for December. Alloys.------------ 6.48.7 

Trade in lead and zinc was as follows, Total.----------- 182.5 35.5 
in thousand tons:
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In 1970 Preussag A.G. will start building Tin.—Statistical data for tin, in tons, 

an electrolytic zinc plant at Nordenham Were as follows. 

with a 90,000-ton-per year capacity. The Production (primary and secondary)__.. 12,415 | 
plant will be operated by Preussag Weser- Imports: 778 

Cn ne ee eee , 
Zink G.m.b.H., 75 percent owned by Preus- Scrap. 0222222 22TTTTTT 82 

~ Metal____.-....----------------. 14,863 
sag and 25 percent by. Peharroya. Alloys_._------.---------------_-- 695 

The annual smelting capacity for these P*PRS 1 
: . S woe ne nen nee ee eee eee 82 two metals is to be increased to 350,000 a 1,101 

oe a + BT -. 
tons each by 1972. At this time it is esti Conse motion (primary and secondary). (14,980 

mated that the industry will need to ———_——— 
. . . 1 Of which 951 tons was secondary. 
import 140,000 to 160,000 tons of zinc in 2 Metal content 907 tons. 

ore and 120,000 to 140,000 tons of lead to Important sources for unalloyed tin were 
supplement the domestic production which the Netherlands 3,942 tons; Indonesia 3,866 

is expected to increase to 120,000 tons of  [0Ns; Malaysia 2,653 tons; and the United 

zinc and 45,000 tons of lead in ores. _ Kingdom 1,262 tons. This latter country 
- | was the principal source for tin alloys (474 

Magnesium.—There were press reports 10 tons) . 

of plans for a second magnesium plant in Based on data for the first three quar. 
addition to the plant to be built jointly by ters of 1969, tinplate accounted for 31.4 

Salzdetfurth A.G. and Norsk Hydro-Elektrisk  Peteent oF tin consumption in West (ser: 
many, followe y solders 11.9 percent; 

Kvaelstofaktieselskab (Norsk Hydro) , based tinning 8.4 percent; antifriction metals 2.1 

on potash salts. The Salzdetfurth plant percent; brass and bronze 19 percent; and 

will have a maximum annual capacity of miscellaneous for the remainder. 

30,000 tons and should come into opera- Uranium.—In November, West Germany, 
. ~ the Netherlands, and United Kingdom 

tion in 1971. 
; reached an agreement to develop the gas 

In 1969 West Germany imported 41,113 centrifuge technique for the enrichment of 
and 7,864 tons of alloyed and nonalloyed uranium. The isotope separation plants at 
magnesium alloys, respectively. Norway and Almelo (Netherlands) and Capehurst 

the United States were the largest sup- (United Kingdom) will be built by a tri- 
. . . . partite Prime Contractor Organization with 

pliers, in the order given. The Volkswagen headquarters at Bernsberg, West Germany. 

plant is the principal consumer of magne- Germany is represented in the Prime Con- 

sium alloys, each car containing 20 kilo- tractor Organization by the Gesellschaft 
grams of magnesium castings. fuer nukleare Verfahrenstechnik m.b.H. 

. . (GnV) established in November. GnV will 
Nickel.—In spite of a world shortage of aa: . 

. . develop, plan, and build isotope separation 
nickel and high prices, West Germany con- facilities using centrifuges. West Germany’s 
sumption is estimated to have increased one-third share in the tripartite enrich- 

from 35,000 tons in 1968 to about 37,000 ment Organization with headquarters in 
tons in 1969. Increase in the production of London will be represented by Uranit 

il 1 fr 3 063.000 d 3.931.000 G.m.b.H., established also in November 

alloy steels ( om _ ANE O00" with headquarters in Juelich. 
tons) and of stainless steel (from 416,000 West Germany’s imports of uranium are 

to 485,000 tons) may have been the princi- comprised of 10 tons from the Republic of 

pal factors in the higher nickel consump- ‘South Africa with more than 5 percent 
. ; . . uranium content and 5,145 tons from 

tion. Germany’s trade in nickel metal was . . 
j France with 5 percent or less uranium 

as follows, in tons: content. West Germany also imported 39.5 
tons: of enriched uranium; 17.6 tons from 

Imports Exports France; 14.7 tons from the United States; 

Scrap nickel...-......---.. 15,287 1,985 and 7.2 tons from the United Kingdom. 

Nickel alloye.c0vovsvulva-. "8,208 «287, Metal Bulletin (London). No. 5461 Oct. 24,
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NONMETALS million, other natural fertilizers $1 million 

c Sali wo. € th t and processed fertilizer the remainder as 
. nts in 19 60 se oneaad one “except follows, in million dollars: nitrogenous 14, 
industry in in thous ,e . as o, 
as otherwise uoted, were as follows: phosp hatic (principally Thomas slag) 8; 

4 , . potassic 3; and mixed 16. In terms of ton- 
Anuusl production Canady BDU nage West Germany’s fertilizer trade was 

Productlon nen ne 222277222. 38/079—_ a8 follows, in thousand tons: . 
Share of world production (percent) ___-_- 6.4 
Imports: esx RPP RRQ 

Clinker ------~-----------=---=- ise Type Imports Exports 
ortland_.....-..-...------------ C—O 

Iron Portland and blast furnace slag - 241 Nitrogenous: 
| Other one eee neee 35 Crude__---_---------_- 19 #----- 

Exports: Te eereeereceee Processed._............ | 292 1,553 
Clinker _ oe 19 Phosphatic: 
Portland_......-.---------------- 1,058 Phosphate rock...-...-. 2,726 2 
Iron Portland and blast furnace slag_ 416 Thomas slag__._-_-.._- 424 230 
Other._._...________......-----_- 96 Superphosphate- -_.___- 28 15 

Apparent consumption..._........--.. 38,700 Other. __---------....- 2 4 
Per capita consumption (kilograms) ___-.. 550 Potassic: 48 

Employment (number) ---------------_ 18000 Potassium chloride... ~~ 86 1,429 | 
meee . . oO Potassium sulfate and 

The l1-million-ton increase in. capacity Mi od eterna 2 352 

compared with 1968 capacity was brought Packaged i 
about by additions to existing plants. -eeerro 

Fertilizers.—Production of the three he trade surplus of $95 million in 1968 
_ types of fertilizers increased. The rising was reduced to $78 million in 1969 because 

trend in nitrogenous fertilizers continued og larger imports with exports about the 
with almost all the increase in compound § ame in value as in 1968. The share of 
fertilizers. Of the marketable potassic ferti- potassium sulfate in potash exports 
lizers, all but 37,000 tons of crude salt was = jncreased. | 
chemically treated and had a K2O content 1 . oe 
of more than 20 percent. Although the The potash selling organization Verkauf- 
decline in the production of phosphatic gemeinschaft Deutscher Kaliwerke (VDK), | 

fertilizers in 1968 was reversed, the 1967 ‘¢Presenting the four German producers 
level (973,638 tons P2O5) was not achieved will continue to function until December 

, . qs - 11 | 
| The trend in phosphatic fertilizer output 31, 1972 

is influenced by the declining production Sulfur.—Based on data for the first three 

of basic slag. quarters, Germany produced about 392,000 
Shipments to the domestic market tons of contained sulfur, of which 264,000 

during 1967-68 and 1968-69 (July 1 to tons was recovered from pyrite, 91,000 tons 
June 30) in thousand tons, were as fol- from oil and natural gas, 22,000 tons from 

lows: coal, and 15,000 tons from other sources. : 

Consumption of sulfur, elemental and 
1967-68 1968-69 sulfur in pyrite, may have totaled 1.5 mil- 

Potassie (Ks0)_.0SC9SC*SC lion tons, the deficit being made up by 
20). eee ’ ; . 

Straight... -__.._- 521 ABS imports. 

Nitrogenows (N)-azzzz222.«950~«=—=S«8883.~«=—=S««While imports of pyrite (unroasted) 
Straight... wenn enone ene 671 640 declined from 1,891,569 tons in 1968 to 

Phosphate rrr BB 208 1,803,213 tons in 1969, elemental sulfur 
Straight. ee 388 367 imports (excluding chemically pure) 

___ ompoune---~ 772-277 increased from 251,351 tons in 1968 to 

While total shipments of the three classes 320,781 in 1969. sous for both commod 
of fertilizers declined, shipments of nitro- tes were en y Me ve fe int Pond 
genous and phosphatic compound fertiliz. “'0US Year: ut imports irom an 
ers increased increased from 12,619 to 30,383 tons and 

West Germany exported $162 million of r eee aie Ge imported . from the 
fertilizer materials: Nitrogenous $51 mil- are ited “qe “put 31493. ton of sul lion; potassic $56 million; phosphatic $4 fan mnsign a, ut oI, tons of sul- 

million; and mixed $51 million. Imports ur was exported. 

totaled $84 million of which phosphate a Industrial 1 
rock, including ground, accounted for $43  jember 1908 pages (London). No. 24, Sep-
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In 1970, Mobil Oil A.G. plans to begin Three nuclear powerplants will be built 
recovering sulfur from oil refinery feed- in the near future in the State of Baden- 
stocks at Worth in a unit with a rated Wuerttemberg; as follows: 

capacity of 10,000 tons of sulfur per year. 
_ Initial 

MINERAL FUELS | Location SE Ee 
Energy consumption in 1969 totaled 320 OH) 

million tons of standard coal equivalent Bichau on the 1 Rhine 1974 700 

(SCE), of which 65 million tons SCE was of Mannheim.......-...-.. 1976 _700 
petroleum products used for transportation North of Stuttgart---.---...-. |§ NA 600-700 
motive power and nonenergy uses. Total NA Not available. 

consumption was 25.9 million tons (8.8 \ . 
percent) more than in 1968; 3.6 million oe “ee om ne and 
tons of the increase was in motive power rade. With coal production almost tie 
and nonenergy uses. The shares of the dif- same as in 1968, stocks were further 

ferent energy sources and the correspond- reduced by 5,871,000 fons to 2,557,00 0 tons 
ing 1968 figures were as follows: at yearend. Simultaneously imports 

. (including  briquets) increased from 
es —————_Dercent of total 2898,900 tons in 1968 to 6,788,400 tons in 

: primary energy 1969 and:.exports (including briquets) 
Energy source _ consumption declined from the 1968 level of 20,407,800 | 

1968 1969 to 17,704,700 tons. The principal factors in 
Bituminous coal and anthracite. 33.3 81.5 the strong domestic demand for coal were 
Lignite and “pech” coal------- 9-8 3.3 the continued high level of economic activ- 

_ Natural gas_.--222222------- 38.1 3.6 ity, increased steel production, and larger 
os ea aa 2.6 2.1. coal consumption by powerplants. This 

Wood, peat, other_.---------- 8 8 was also reflected in increased coke output 
Total.................. 100.0. 100,90. Doth at the cokeries of the coal mines as 

—— ___ well as the steel plants. There was, how- 
Consumption increases for purposes other ever, a slight increase in exports of coke, 

than motive power and nonenergy uses in 9,578,800 tons compared with 9,266,000 tons 
1969 were as follows, in million tons SCE: in 1968. 
Fuel oil 13.2; natural gas 3.9; coal 3.5. Coal availability and shipments during _ , 
Imports accounted for about 45 percent of _ the year were approximately as follows in 
domestic consumption of primary energy. thousand tons: 

The West German Economic Research | 
Institute, which in 1968 prepared short- Production oo oo osche tre 111,680 

term and long-term market outlooks for  fmports---.-----.---ccccecseutznal. 6, 788 
coal, and forecast primary energy consump- . | ————— 

tion of 354 million tons SCE in 1973, pxports eer rcrrcccar 0 
revised this 1973 figure to 368.2 million Net available_-..-..------------------- 106,584 
tons SCE 12 distributed as follows, in mil- — ghipments: — 
lion tons SCE: Petroleum 207.2; coal 87.8; To mine facilities: 44 BAL 

, lignite 32.3; natural gas 27.7; hydroelectric- Briquet. plants_...__------.-... 3,804 
ity 11.7; other 1.5. Taking into account Fowerplants—— oo ooo 31,680 
net coal exports as coal or coke, the total Ce ecceenee eee 
coal market in 1973 was estimated at 108.7 Subtotal_._.-.-------------- 68,175 
million tons. Powerplants will continue tO Other users: | 

be the major coal consumer in the domes- Transportation. ---~--------------- 1,729 
. plants__.......-------------- 20,204 

tic market (44 percent) . Gasworks..._____......._--..-_--- 2,993 

Installed powerplants are expected to Other industry 2 TTTTTTT. «107884 
grow 7.5 percent per year from 50,000 Household and small consumers.._-. 7,411 
megawatts installed capacity in 1970 to Ta 044 
100,000 megawatts in 1980, one-third of the Subtotal-----------cccereoccoone TE’ 
1980 capacity being nuclear. In 1969 con-  Hetbaney menses crccorsorroas eRe 
struction started on a 300-megawatt high- §§. -———————__________—___- 
temperature gas-cooled reactor to be —omate ‘tut fuer Wirtechaftsforsch 

expanded to 600 megawatts. No. 49, Dec. 4, 1969, Berlin. snrschamstormconnss
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Table 10.—Federal Republic of Germany: Coal and lignite industry | 

| (Production, productivity, and employment) . 

ee 

1967 1968 1969 
eee 

BITUMINOUS AND ANTHRACITE 
Production:! . 

Ruhr___--------------------------.--------------.------million tons._. 90.4 91.0 91.2 
Saar. _------------------------- ee doi. = 12.4 11.3 11.1 
Aachen. ..._------------------------- dL 7.0 7.8 6.7 
Lower Saxony. ._.----------------------------------- de 2.2 2.4 2.6 

Total_.---.---.-------------.------------------.---_____-..-do____ 112.0 112.0 111.6 
Output per man-shift: 

Ruhr: _ 
Underground_-_-_-_---_-.---------------------...--._---kilograms__ 3,366 3,644 3,774 
Total mining___.-.-.--.-------_----------------_-----.._..do____ 2,623 2,872 2,986 

Federal Republic average: 
Underground. _____-------------------------1-------.---.---do_.__ 3,264 8,526 3,665 : 
Total mining. _.__---.---------21----------------.--.--.---do___. 2,561 2,794 2,913 

Employment: : . . 
Ruhr: . a 

Underground_____.-_.---------------=----------thousand persons... 183.3 117.5 111.0 
Mime surface___._-..----------------------------------_-_..do___. 38.7 32.9 31.6 
Cleaning.____-.-.---.-.----------.-__----------....-------do---. 19.1 17.2 15.8 

Total including other workers and salaried employees 
. thousand persons... 243.5 216.1 206.0 

Federal Republie total: 
' Underground. __.-_------------------.-----+------.--.---.-.---do___. 169.9 150.6 140.6 
Mine surface____-__-_----------------~-------------------.-----do_-_. 47.6 40.6 38.6 
Cleaning. -_.--------------------------.---------------__-------do___. 22.4 20.6 19.1 

Total including other workers and salaried employees 
, thousand persons... 304.8 272.2 257.7 

a. LIGNITE AND SUBBITUMINOUS - 
Production: . 

- . Rhineland._.-_--._--.----_---------------_-___-.-___-_ _-_millions tons.__ 83.0 87.9 92.7 
Helmstedt, Hesse, and Bavaria_..._.............._-_---_-.--___.-do___. 13.8 13.6 14.7 

| Total. ------------------------------------------------------do---. 96.8 101.5 107.4 

Employment: | 
Rhineland: 

Open pit_._.-_---------------------------------thousand persons__ 8.3 7.4 6.5 
. All other____.-.-------------------- eee do___. = 11.7 10.9 10.5 

Total____-----_---------.---------------------------__--do___. 20.0 18.8 17.0 
Helmstedt, Hesse, and Bavaria___.__._--.-------------------.----do___- 9.1 7.9. 7.4 

| Total. ._._._..----_---.--------------- eee e--------,----do---. = 29.1 26.2 24.4 
PITCH COAL : 

Production. ._......__.---..---_----.---_--.-----.-._-----_---_millions tons__ 9 8 8 
Employment__......-----------------------------------.thousand persons__- 2.6 2.3 1.9 

1 Excludes small mines and leases. | | 

Collieries produced 25,345 million kilo- Imports Exports 
watt hours of electricity from coal or 11.5 © ——————__""__ 
percent of total electricity output in the Cool briquets 7777777777777 6,300 17, O82 
country. Public utilities and coal mines  Coke?t______---.----------- 677 9,579 
produced 80,035 million kilowatt hours of Liens priquets 272277277 1,188 ott 
electricity from coal or 39.4 percent of Lignite coke.--------------- 52 --=-55 

s ecn coal._.-...-~---~~.+.-- ----6- total output. This however, does not Peat including briquets._____ 33 214 

include that share of power produced by WOE which 967 tous fon elecuwodegn 
industry and the railroads using coal. If which 967 tons for electrodes. 
electricity produced from _ lignite is Of coal and coke exports 89.4 and 82 per- 
included, mines and public utilities alone cent, respectively, were shipped to the EEC. 
produced 130,798 million kilowatt hours Principal sources for coal imports were as 
from these fuels or 64 percent of the total. follows, in thousand tons: United States 

Trade in solid fuels in 1969 was as fol- 3,094; United Kingdom 1,388; Poland 563; 

lows, in thousand tons: France (including coal briquets) and Bel-
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_  gium-Luxembourg 458 and 447, respec- Ruhr, Saar, Aachen, and Lower Saxony. 
tively. Retroactive to September 1, 1969, the _ 

The trend in the reduction of the labor miners were to receive an additional 87.5 
force and increase in productivity contin- cents per shift. On January 1, 1970, new 
ued. There were.70 mines in operation in wage scales were to become effective incor- 
1969 compared with 80 the previous year. porating the 87.5-cent increase and bring- 

Relative shares of different coal ranks ing about further increases in some wage 
produced were as follows, in percent: groups. At the same time. a_ longevity 
Medium to high-volatile coal (Flammkohle bonus, increased ‘annual leave, and provi- 
and Fettkohle) 86.7; low-volatile and sem- sion of work clothes, and cleaning of work 

ianthracite (Esskohle and Magerkohle) 5.8; clothes will be granted. The cost of these | 
anthracite 7.5. Prices of Ruhr coal, increases to the industry has been esti- 
medium and high-volatile, in June 1969 mated at $60 million to $225 million. As a 

ranged between $17 and $19.75 per ton, result the Ruhr coal mines increased | 
depending on size and grade. Low-volatile coal prices in October by 11 percent for 
coal prices for the same area ranged household coal and briquets and 12 percent 
between $17.75 and $23.50 per ton. | for coking coal. Household coke and 

Industry Developments——On July 18, the metallurgical coke prices were also 
unified coal company for the coal mines of increased by 16 and 19 percents, respec- 
the Ruhr, Ruhrkohle A.G., was formally _ tively. . 

| established and 20 coal companies signed To alleviate coal shortage, the Govern- 
the Basic Agreement (Grundvertrag) and ment took measures for the approval of an 
four signed a special contract with Ruhr- ordinance increasing the 1970 coal import 
kohle A.G. These companies operate 47 quota from 6 to 7.2 million tons. | 
mines, 28 coke ovens, and six briquetting The Federal Ministry of Economics 
plants, and employ 175,000. In 1968 they announced the relaxation of - regional — 

produced about 77 million tons of coal, 22 restraints on the sale of imported bitumi- | 

million tons of coke, and 2 million tons of | nous coal. Hitherto, the sale of coal 

briquets. Special arrangements were being imported from non-Community countries | 

' prepared for two more firms to join Ruhr- had been restricted to the north German , 
kohle A.G. The above companies together coastal area. The new regulation permits 
would account for ‘93 to 94 percent of the the use of coal imported from non-Com- 
Ruhr’s coal output. munity countries by all qualified consum- 

Ruhrkohle A.G. has a share capital of | ers who can show that they are unable to 
$129.25 million on which no dividends will satisfy their requirements by purchases 
be paid for 20 years. It takes over the from Community sources. , 
parent companies’ entire coal industry Lignite (Braunkohle).—The production | 

assets and liabilities against an obligation increase in 1968, which arrested 3 years of 

to pay them with 6 percent interest in 20 continuous decline, continued in 1969 with 
yearly installments of $46.25 million.18 a further substantial rise in output. Lig- 
The Federal and State Governments nite accounted for 16.6 percent of primary 
underwrite guarantees totaling $825 mil- energy production and 9.3 percent of 

lion. The parent companies have under- energy consumption. The .Rhineland area 

taken to reinvest the money received from accounted for 86.3 percent of total output 
Ruhrkohle A.G. to create new industrial followed by Helmstedt with 5.1 percent. 
opportunities in the Ruhr. Increase in output of the Rhineland area 

Outside the Ruhr, Saarbergwerke A.G. accounted for 82 percent of the total pro- 
remained the only major coal producer in duction increase of 5,908,000 tons. 
the Saar and Preussag A.G., in Lower The output was used as follows, in 
Saxony. thousand tons: 1 

During the year all existing eight pen- Briquets_.............---...---.------ 21,788 
sion funds were consolidated under the For electricity production and mines, con- 

name of “Bundesknappschaft,” which is other PM 2----------ccrecat to 
self-governing. Shipment to public utilities.........--.. 72,156 

Following a number of wildcat strikes, a ther sa OB --- 22-2 een eens en n-n a ennn n= 59802 

new wage agreement was signed on Sep- ____Total.....--------.---~.-------- 107,424 
tember 23 which covered the entire indus- ‘| Braunkohle, Waerme und Energie (Duesseldorf). 

. an TO, . 22, No. 4, April 1970, p. 135. 

try in the coal mining districts of the 13 Converted at the rate of 4DM—US§$1.00.
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| During the year 55 billion kilowatts of West Germany imported 89.55 million 
electricity was produced in plants using tons of crude, 6 percent more than in 
lignite as fuels. 1968. Imports from Libya accounted: for 

| West Germany exported 971,000 tons of 45.2 percent of total imports; the Middle 
lignite briquets, mainly to other EEC East and the Persian Gulf supplied 33.1 

countries, Austria, and Switzerland and _ percent; Venezuela 4.3 percent; and the 

imported 1,758,000 tons of lignite briquets U.S.S.R. 3.9 percent. Product imports 
from East Germany and 28,000 tons from increased by 19.2 percent, to 25.0 million 

| Czechoslovakia. tons. Crude and product imports were 
Natural Gas.—Compared with 1968, nat- valued at $1,549 million and $606 million, 

ural gas production increased in all pro- respectively. Stocks of crude oil and 
ducing areas except the area between Elbe finished products, including the contents of 

_ and Weser and the Upper Rhine Valley. pipelines, amounted to 16.2 million tons at 
The largest percentage increase was at the yearend. The turnover of the industry pro- | 
Ems Estuary (83 percent), followed by ducing crude oil and natural gas totaled 
Alpine Foreland (39 percent) and an area $250 million and that of the petroleum 
between Weser and Ems (33 percent). ‘The processing industry totaled $4,860 million. 
Bierwang field was. the main factor in The industry as a whole accounted for 3.9 
increased output from the Alpine Fore- percent of West Germany’s industrial turn- 
land. West German natural gas production over of $128 billion. The industry 
is expected to increase to 15 billion cubic employed 6,500 in crude oil and natural 

meters in 1972. | “ : gas production and 35,000 in petroleum 
Natural gas imports increased by about processing. In 1969 taxes and duties pro- 

two-thirds, 2.55 billion cubic meters. West vided $2.9 billion revenue. 
Germany’s natural gas requirements have During the year, West German refineries 

_ been estimated at 28,000 to 30,000 million processed 96,747,800 tons of crude (of 

| cubic meters in 1975 and 38,000 to 42,000 which 7,652,300 tons were of domestic 

million cubic meters in 1980, both figures origin) compared with a yearend refining 
| equivalent to 8 to 10 percent of total capacity of 115 million tons. Refinery utili- 

energy consumption.14 zation was at 85. percent of average capac- 
Natural gas sales, converted to the base ity. Heating oils (light, medium, and 

of 4,300 kilocalories per cubic meter, heavy) accounted for 57 percent of total 
_ increased 16 percent to 21.6 billion cubic refinery output. | | : 

meters, equivalent to 13.2 million tons of Exploration and Development.—During 
standard coal equivalent. the year 216,632 meters were drilled 

The Soviet offer, made at the 1969 Han- (16,678 meters more than in 1968) and 74 
| nover fair, to deliver natural gas to West wells were completed as follows: 

Germany in return for shipment of steel SSS 
pipe from Germany to the Soviet Union Type of well Number of holes Total 
led to serious negotiations during the year | Dry Producing 

both as to the quantity of gas to be deliv- Exploratory... 86 5S 41 
ered and to its price. Agreement in princi-  Stepout___________- 7 10 17 

ple was reported at yearend, and it is Production_------.--- 2 14 16 
envisaged that pipe shipments from Ger- 
many will start in 1970. ‘According to press The five successful exploratory wells 
reports, natural gas delivery from the comprised four natural gas discoveries and 

Soviet Union would start in 1973 at a rate One oil discovery; the latter was at Gross 
of 580 million cubic meters per year to be Lessen in the Weser-Ems area. The four 
increased to 3 billion cubic meters in "¢Wly discovered natural gasfields are Rue- 
1978.15 tenbrock in Emsland; Inzenham in 

Petroleum.—While there was a_ slight Bavaria; Bahnsen’ in the Hannover area; 

decline in domestic output of crude petro- 294 Quaadmoor in Weser-Ems area. The 
leum, total shipments and domestic sales QU4admoor gas deposit is in the Zechstein 
of petroleum products continued to formation, 9 kilometers south southeast of 

increase. Compared with 1968, light fuel the Varnhorn gasfield. 

oil consumption again showed the largest 14 Petroleum Press Service. V. 36, No. 10, Octo- 

percentage increase (about 22 percent), to Pet, Bulletin de Industrie Pétroliére (Paris). No. 
39 million tons. 1474, Dec. 1, 1969.
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The successful stepout wells included cated) and of natural 365 billion cubic 
eight gas wells and two oil wells in the meters (288 billion cubic meters measured 
following localities: and 77 billion indicated) . | 

eee Production and Consumption.—The 
Gas: . . . 

Weser-Ems____..Hengstlage Nord Z1, decline in domestic crude output resulted 
Wietingsmoor Z2, Rehden from the natural exhaustion of the older 
210, Sagermeer Z3, fields. All the oil producing provinces with 
Sagermeer Z4, and . 

: Staffhorst Z4. the exception of Weser-Ems showed 
Emsland_.------ “Goto ere Co. slightly decreased output. The Bramberg 

— Oe . field, near Lingen, was Germany’s most 
Alpine Foothills - Wald 3 ostel. productive field with 811,005 tons, followed 

by Ruehlemoor with 800,533 tons. It is 
West German reserves of crude at year- expected that German crude output may 

end totaled 80 million tons (60 million decline gradually to 5.5 million tons by 
tons measured, and 20 million tons indi- 1974. | 

| Table 11.—Federal Republic of Germany: Petroleum and natural gas production 
by areas 

Area =. 1967. 1968 1969 . 

| PETROLEUM, THOUSAND TONS 

North German basin: 
North of Elbe (Schleswig-Holstein) __----..-.------------------- 887 893 883 
Between Elbe and Weser.._...---_-_-----------.----.------_.. 2,388 2,407 2,360 
Between Weser and Ems_-___-_-_--.--_----.------------------ 1,942 1,945 1,954 
West of Ems (Emsland)__._..--....--_--.----.---_-----_----. 2,064 2,112 2,092 
Upper Rhine Valley. ____-.--------------------------+------- 202 192 189 
Alpine Foreland (Bavaria)_.-....----------------------------- 443 433 398 

Total____------2-.-_----------------- +--+. 927 7,982 7,876 

NATURAL GAS, MILLION CUBIC METERS . os 

Between Elbe and Weser (Hannover)-_.___-__-.___-_------_-- ee Lee 60 63 62 
“Between Weser and Ems (Hannover)-_._.____.-._.-------.--_---.--. 2,499 3,250 4,336 
Ems Estuary____------.------ eee a 1,118 2,050 
West of Ems (Emsland)___.._._._-_-____----2 eee eee 697 715 883 
Upper Rhine Valley______..--_-- 2 eee eee 59 48 34 - 
Alpine Foreland (Bavaria)..._............-...-------------------- . 899 | 592 823 

Total... ..------------------ eee eeeeeeeeeeeee-e-ee---- 8,714.5 786— 18, 187 
1 Data may not add to totals shown because of independent rounding. 

German companies produced 4.6 million not be sufficient to meet consumption 
tons of crude abroad. The Gelsenkirchener demands which may total 154 million tons 
Bergwerks A.G. (GBAG) share in a_ plus approximately 7 million tons of 
Libyan concession with Mobil accounted exports. Refinery output in 1969 totaled 
for about 4.5 million tons. Other conces- 95,966,266 tons. 
sions in Canada, Dubai, Peru, and Algeria The 2.5-million-ton increase in refining 
produced approximately 148,000 tons. capacity in 1969 was achieved by expan- 

Petroleum product shipments to the sion of existing refineries among them the 

domestic market, including the refineries’ following, in million tons: Union Kraftstoff 
own consumption, increased 12.5 percent to | Wesseling 0.8; Saarland-Raffinerie G.m.b.H. 
109 million tons. In spite of the increased 0.75; and Oberrheinische Mineraloelwerke 

demand, the index of petroleum prices 9-45. Of the total 115-million-ton capacity 
dropped in 1969 to 89, from 93.6 in 1968 in 1969, shares of some of the companies 

(1962—100). The revaluation of the Were as follows, in percent: Esso A.G., 
Deutsche Mark contributed to the price 19.7; Deutsche Shell A.G., 13.9; BP Benzin 
decline. und Petroleum A.G., 11.9; Gelsenberg-Ben- 

Refining —Refining capacity is scheduled zm A.G., 6.1; Oberrheinische Mineraloel- 
to be inc Sl ed to 1 m1 Oo y one be 197% werke, 5.8; Union Kraftstoff Wesseling, 4.9; 

é sie tone ne Ya... and Veba-Chemie, A.G., 3.8.16 The indi- 
with an effective output of 145 million i Exdocl und Kohle-Erdgas.Petrochemie. V. 23 
tons of products. However, this output will yo. 1. January 1970, p. 57
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| Table 12.—Federal Republic of Germany: Shipments of petroleum products 
oo. (Thousand metric tons) 

| Commodity 1967 1968 1969 

Domestic sales: . | 
Gasoline, all kinds__.__.....--_..--.---------------------- 15,348 17,054 18,218 
Kerosine, including turbofuel__._._-_--.------------------- 1,066 1,232 1,421 . 
Diesel oi]_.-.-------------------------------------------- 7,710. 8,488 8,744 

Fuel oils_____-_------------------------eee nee n-eee-- 47,9238 58,819 «61, 892. 
Liquefied petroleum gas__.-...---_------------------------ 1,674 1,834 2,035 
Lube oil and greases. ___..__------------------------------ 795 891 976 
Petroleum. coke. ___----------------------------. 2 ee 390 340 543 

- Bitumen... .. ~~ eee 3,936 4,315 4,397 
Refinery gases. ___.--.----------------------------------- 2,043 2,302 2,593 
Other products___..-.--------------------------- 2 661 882 1,270 

| | Total. _--------- eee eeeeeeeee--ee-- 81, B40 90,656 . 1102,083 

Consumption by refineries: , . 
Fuel oil. ..-.--------_----------------------- +--+ 3,212 8, 752 4,271 
Refinery gas. ..-.--------------.------------------- +e 1,790 - (2,173 2,390 
Petroleum coke. _..-.-_.---.----------------------------- 221 224 212 

otal. 2-22-22 ee nee eee e eee eee eee eee ee--- 52286, 149' 16 874 | 

Bunker deliveries: 
Gas and diesel oi]___....---_.-- 2-2 ee 145 833 880 . 
Fuel oil... ----.---------2--------- eee 2,578 2,857 3,146 
Lubricants___.._--------------------------------- +e eee 340 37 37 

Total__--..--------------------------eeeee een ne e-eee-- 8, 887 3,727 4,063 

Exports_.....-.,-------------------- +e -ee eee 6,352. 7,841 7,478 
Other shipments______._..-.._._-_-_-- eee eee 1,068 1,272 1,451 
Changes in refinery stock 2__._.....-...-_---.--_--------------.-- +1,050 +1,085 +399 
Balancing factor? 3_____._--..-------------------------------- —2 +79 —273 

‘Total products available !________.-__-..---_._---_-----. 98,587 110,809 122,075 

a 1 Data may not add to totals shown because of independent rounding. . - 
2 Plus denotes add; minus denotes subtract. 
3 Apparently changes in nonrefinery stocks. . . 

vidual provinces had the following shares Germany’s tanker fleet at yearend consisted 
(in percent) in the country’s overall refin- of 47 units with a total of 2.4 million tons 
ing capacity. North Rhine-Ruhr, 34.4; deadweight. It is estimated that this fleet 
Upper Rhine-Saar, 24.1; Bavaria, 18.1; is capable of supplying approximately 30 
Hamburg-Holstein-Bremen, 15.5; and percent of the country’s petroleum trans- | 
Lower Saxony, 7.9. Of the 34 oil refineries port requirements. 
in operation, 13 had processing capacity A percentage breakdown of total crude | 
of 4 million tons and more at yearend. oil imports in 1969 at ocean terminals was 

Work on the expansion and moderniza- as follows Wilhelmshaven 22.12; Rotter- 
tion of the Hamburg refinery of Esso A.G. dam 21.25; Trieste 18.20; Marseilles 12.95; 

continued. The capacity will be increased Hamburg 11.97; Genoa 7.54; Bruensbuttel 
from 3.6 to 5.5 million tons annual 2.51; Emden 2.51; and Bremen 0.95. Total 

throughput. Operation of the new units is imports of crude oil and products handled 
expected in April 1972. These new units by German harbors amounted to 44.07 mil- 
include crude distillation (4.5 million tons lion tons. 
annual capacity), vacuum distillation, a Pipelines delivered 72.63 million tons of 
power reformer, and_ installations for crude oil to West German refineries. The 

desulfurization of gasoline, kerosine, gas remainder of the 89.55 million tons of for- 

oil, and gas. eign crude imported were either dis- 
The Deutsche Erdoel A.G. (DEA) charged directly at the processing plants 

started expansion of its lubricating oil located in the receiving ports or trans- 
refinery at Grasbrook in the Hamburg ported to inland refineries by inland tank- 
free-port area to 400,000 tons annual _ ers or rail tank cars. 

capacity. The expansion would make the BP Benzin und Petroleum A.G. and Esso 
facility one of Europe’s largest lubricating A.G. announced the formation of a group 
oil refineries. to study the construction of a pipeline 

Transportation and Distribution—West between Wilhelmshaven and Hamburg
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that would supply the Hamburg refineries ond-ranking petroleum export, with the 

of the two companies. The pipeline will United Kingdom as the largest market. 

be 28 inches in diameter and be able to Industry Developments—The German 

transport 18 million tons of crude il Supply Company was legally estab- 

annually. lished in July with a capital’ of $12.5 
The throughput capacities of the Trans- million distributed as follows, in percent: 

alpine Pipeline (TAL) from ‘Trieste to Gelsenberg, Scholven, and Wintershall A.G. 

Ingolstadt, as well as that of the Rhein- 18.5 each; Union Kraftstoff Wesseling 13.5; : 

Donau-Oelleitung from Ingolstadt to Karls- Deutsche Schachtbau-und Tiebohrungs- 

ruhe are to be expanded in 1970. With the — geselchaft m.b.H. 10; Saarbergwerke A.G. | 

completion of the new installations TAL 9; Preussag A.G. 7; and Deilmann A.G. 5. 

will have a capacity in excess of the cur- The objectives of the German Oil Supply 

rent level of 24 million tons per year. - Company are to explore for oil in areas 

At yearend there were 45,850 (830 less outside the EEC, to seek participation 

than in 1968) stations in West Germany, in foreign crude producing companies, 

including West Berlin. The leading compa- and to purchase already discovered fields. 

nies, together with the number of stations To carry out these objectives the company 

they control or supply, were: Aral 7,260; will receive about $144 million in Govern- : 

Shell, 6,090; Esso 5,950; BP 4,790; Texaco ment loans and grants during 1969-74. A 

3,250; Gasolin A.G. 3,160; DEA 1,930; Avia contract for the first $12.5. million was 

1,170; Fina 970; Total 840; Chevron 820; signed in july subject to approval by the 

Stinnes-Fanal 800; Frisia 650, and Agip EEC Commission. ‘The regulations govern- 

560. The reduction in the number of gas ing this Government assistance provide for 

stations resulted from the large distributors conditionally repayable loans of up to 75 

shutting down uneconomic stations. Some percent of expenditures and grants for the 

6,000 stations were operated by cut-price acquisition of oilfields or shares in produc- 

dealers. ing companies. The loans or grants will be : 

Trade-——German imports of crude petro- granted on application and must be used 

leum and products increased 9.8 percent in for the specific project proposed after the 

volume and 3.5 percent in value. The rela- Government approves the project as feasible. 

tively smaller value increase reflected both In addition, the German Unified Oil 

price decrease of petroleum in the interna- Supply Company may make long-term con- 

tional markets and the revaluation of the tracts for crude oil supply. Such a supply 

Deutsche Mark in October. Libya was contract between the Company and the 

again the leading supplier of crude, fol- Compagnie Frangaise des Pétroles of 

lowed by Saudi Arabia, Algeria, Abu France for Algerian crudes were discussed 

Dhabi, Iran, Venezuela, and the Soviet during the year. 

Union. The average value of imported Together with the French Elf Union- 
crude, calculated at the frontier, waS Spafe17 group, the German Oil Supply 

$17.30 per ton. Company started its first exploration proj- 

Well over 50 percent of petroleum prod- ect off the coast of the Republic of Gabon. 

ucts imports was accounted for by light The German company also held discussions 

heating oil, 13,445,190 tons. Heavy fuel oil with a number of integrated oil companies 

next in importance tonnagewise totaled for possible cooperation. 

3,196,400 tons. The Netherlands and Italy Following discussions between the Gov- | 

were the main suppliers of light fuel oil, ernment and refining companies, the Gov- 
but most of the heavy heating oil imports .Hyment agreed to let the voluntary 

came from the Netherlands and France. growth for imports of heavy oil be 

Compared with 1968, West German 7 percent instead of 4 to 6 percent as 

exports of petroleum decreased 3.3 percent originally proposed. The voluntary market- 

in volume but showed a 5.3-increase in jing restraint for middle distillates was 
value. A total of 7.6 million tons of prod- completely abandoned at the end of 1968. 

ucts (including 0.1 million tons of crude 
oil) valued at $242 million were exported. «EIE Union i bsidi € France's State- 

Heavy fuel oil was West Germany’s most owned Entreprise “de. Recherches et d’Activités 
important export with the Netherlands as  Pétroligres (ERAP). Spafe, Société des Pétroles 

the leading market. Naphtha was the sec. @gyrque, cauato riale (Gabon-Congo) is also an
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Shares of GBAG held by the Dresdner Storage-——During the year nine under- 
Bank and the Deutsche Bank were sold ground caverns, each with 200,000-cubic- 
to the Rheinisch-Westfaeliches Elektrizi- meter volume, came into use for crude 
taetswerke. A.G. (RWE). GBAG is the storage. These caverns were created by 
largest German oil company, and RWE is leaching a salt plug located northwest of 
by far the biggest public utility company the city of Wilhelmshaven. During the 
ane through Rheinische ; Braunkohlen- your a fourth ave was Dang, Prepared. 
werke A.G., have the control of an impor- e work is carried out by Nord-West 
tant refining company, the Union Rhein- Kavernen Gesellschaft m.b.H., formed by a 

| ische Braunkohlen Kraftstoff A.G. number of oil companies. The estimated 

The Hague, the Netherlands, handed °°%,04 {he Project is $11.25 million , , nderground storage is also being pre- 
down a decision: in February on the Conti- pared won Bremen Toran (two caverns. of | 

) eG Shelf penny anbute between 150,000 cubic meters each) for Mobil Oil 
est Germany, the Netherlands, and Den- AG. and at Sottorf near Hamburg-Har- 

mark. West Germany claimed a greater burg (six caverns of 200,000-cubic meter 
share of the Continental Shelf than would capacity) for Shell. The cities of Kiel, 

: be the case under the “equidistance” meas- Hamburg, Hannover, and Oberrhein are 

| listanee. principle in marking” be ae already using natural caverns for storage 
: rles, —_ of city gas. | 

me vont stated that ca oe, ae _ Storage capacity of oil tank farms 
a Shelf hi h ose ah h ‘th t ° 1 pro- reached 30 million cubic meters at yearend 

| longation of its teritory it and Gndertthe 1968: These include tank farms at oilfields, 
——- ongation of its territory in and unde airports, chemical plants and consumers’ 

sea. The Court instructed the three coun- installations.18 
tries to renegotiate their offshore " 
boundaries according to “equitable” princi- : 
ples. Such negotiations were taking place oo 
in the latter part of the year. 7, July 1969. (London). V. 36, No.



The Mineral Industry of Gh 

By Agnes J. Doughman ! 

The new elective Government of Ghana more of the equity is held by Ghanaians. 
installed in October 1969, inherited a sub- Although the Government does not impose 
stantially sounder economy than the pre- Ghanaian participation as a condition for 
vious regime but also has the chronic approval of investments over $196,000, in- 
problems of unemployment, underemploy- dications are that the Government will 
ment, and foreign debts. The announced  fayoy projects which offer Ghanaians capi- 
policy of the new regime was to encourage 4) participation and higher technical and 
oreign investment in sectors requiring managerial opportunities. 
high capital investment, technology, and . 

. | . New developments were underway in the 
management, which Ghanaians are pres- bauxite. diamond, and pold industries 
ently unable to provide. However, the pol- Drill es f th fi , fish 8 1 lh d 

icy contained reservations in some eco- Prlling of the first offshore oil well ha 
nomic sectors for Ghanaian participation in Started at yearend. 
the future. Benefits under the Capital Preliminary data indicate a surplus trade : 

Investments Act of 1963 will not normally balance in 1969 as agricultural products 
be granted on projects outside the reserved continued to dominate Ghanaian exports; 
sector unless the fixed capital investment is cocoa alone provided over 50 percent of 
less than $196,000;2 and 40 percent or total export value. 

: PRODUCTION | 

Ghanaian mine production decreased for and petroleum products, all of which were 
the relatively few commodities produced processed from imported materials. 
such as bauxite, diamonds, gold, and man- TStatistical acs eA h 
ganese, which were almost entirely for the ington DC. assistant, Bureau of Mines, Wash- 

export market. However, there was an in- ' 3 Where necessary, values have been converted 
: . rom anaian currency to U.S. dollars at the rate crease in the output of aluminum, cement, of 1 new Ghana cedi << US$0.98. 

Table 1.—Ghana: Production of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 
METALS TT 

Aluminum: 
Bauxite. ___------------------ eee eee 350 ,961 284,705 269 , 502 
Metal__.._---------- eee 39 , 702 108 , 902 113,109 

Gold____--_.-------.---------._-_________troy ounces__ 762,609 727,122 706 ,621 
Iron and steel, steel semimanufactures ¢____.___________ 12,000 12,000 7,360 
Manganese ore and concentrate_______.___.__________. 498 ,389 413 ,329 349 ,698 
Silver____..--.--...-..-----._.-_....__ troy ounces_. wee eeee wee eee 2,649 

NONMETALS 
Cement. __---_-.------- eee NA 230 , 440 407,513 

Diamond: 7 7 
Gem_-_____.-_.-..-------..--.--thousand carats. - 254 e 245 e 238 
Industrial__........-....-.-..---__-._...-do___. 2,283 e 2,202 e2,144 

Total___.__..-..---_---.------_-_ do _- 2,537 2,447 2,382 
Salt__..------2 22 e ee 35, 820 e 29,000 35,923 

MINERAL FUELS AND RELATED MATERIALS 7 
Petroleum refinery products: 

Gasoline, aviation and motor 
thousand 42-gallon barrels __ 1,219 1,185 1,353 

Kerosine and jet fuel. ___.....-_..._...___.do____ 692 t 457 AT4 
Distillate fuel oil. __.------.----------..-..do___- 1,397 1,456 1,613 
Residual fuel oil_......._.._..______-.._._..do___. 1,555 r2,012 2,305 
Other__-__..-----------------------------do__ 286 39 37 

Total___.____..._.__--__---............do___- 5,149 r 5,149 5, 782 a ann FO BA AG TBR 
e Estimate. t Revised. NA Not available. 

325
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| TRADE 

With the exception of a change in the cement plant have been in_ operation, 
trade pattern of aluminum and cement  Ghana’s trade remained at about the same 
since the aluminum smelter and a second level. 

Table 2.—Ghana: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS . . 
Aluminum: 

Bauxite___-...--..---------------.---------------------------- 300 , 439 _ 241,000 

Metal, including alloys, unwrought..__..--.----------------------- 39 , 582 76,705 

Gold, metal, unworked or partly worked__........thousand troy ounces. - 767 735 

Tron and steel, metal, scrap._...--.............-.-------------------- 3,103 wenn ene 

Manganese ore and concentrate... ------------------------------------ 452,457 445 ,900 

Nonferrous metal scrap, n.e.8___.--.--.------------------------------ 1,056 3,105 

NONMETALS 

Diamond, all grades.__.-...--.-.-----.----..-------thousand carats-. 1,990 2,997 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum: . . 

_ Crude and partly refined__._......._...-thousand 42-gallon barrels_-- (1) w--naee 

Refinery products: | 

Distillate fuel oil. _......--.-..-.---..__........--..--d0___. 8 ------- 

Residual fuel oil___..-.__..---.--_---_-__ i -do__.. 1,522 1,379 

1 iess than }4 unit. 

Major destinations of selected 
commodities, 1968 

(Metric tons unless otherwise specified) . 

Commodity Quantity 

METALS . 

Bauxite, total.___.......----.-.-----. 241,000 

United Kingdom__....------------ 169,402 

Manganese ore and concentrate, total... 445,900 

Norway..____-..----------------- 199,651 

United States______._..-------... 78,789 

Canada_._-...-..--...----.----.. 53,138 

NONMETALS 

Diamond, all grades, total 

thousand carats __ 2,997 

United Kingdom_____.____.-do____ 1,670 

Netherlands. ___...........-do___- 620 

Belgium-Luxembourg_-_-__.--do_._- 554
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Table 3.—Ghana: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS 
Aluminum: 

Oxide and hydroxide._._..--..--...--...-..-.--------~----------- 116,515 691,744 
Metal, including alloys: 

Unwrought. _.....-.---.---.--------------.---------------- 394 237 
Semimanufactures._...-..--....-.-----------.--------------- 2,053 1,865 

Copper, metal, including alloys, all forms_...._......--..--.----------- 412 464 
Gold, metal, unworked or partly worked. ..........___...-troy ounces-- 610 2,500 
Tron and steel: 

Metal: 
Pig iron, ferroalloys and similar materials__...............-.--- 682 1,399 
Steel, primary forms.......-...--..--..----------~---.------- 832 122 
Semimanufactures.-___.-._--...--.-------.-------------- +--+ 35,886 38 , 240 

Lead, metal, including alloys, all forms..._.........-......-..--------- 886 160 
Platinum-group metals and silver: 

Metal, including alloys._........_._.__-...-..------..-troy ounces_- 161 20 ,327 
Tin, metal, including alloys, all forms_._._........_._..-.....-long tons_~_ 144 107 

_ Zine, metal, including alloys, all forms. __.......--..--.---.-----_-~--- 892 36 
NONMETALS 

Cement: 
Clinker....-..---.---------------------- ee nee 128 , 504 249 ,946 
Portland and other. ____...-__.--_-_-- ee eee eee eee 305,317 84,910 , 

Clay and clay products (including all refractory brick): 
Crude clays, n.e.s_..._.------_--.---..-------------------------- 505 378 
Products. _...__-._------.---- eee eee 3,039 2,473 

Fertilizer materials: 
Crude___.....-----.-----------.----- +--+ eee 3338 . 351 
Manufactured__.......-.-.------------------------- eee . 8322 5,011 

Gypsum and plasters_..._..-....--------.-------------------------- 5,647 7,821 
Lime..._....--....-.---.-1----- ee ee eee 3,395 3,560 
Salt and brines________....-...-.-...-----_--__------------------- ee 139 432 
Sodium and potassium compounds, caustic soda___-..--.--------------- 3,065 6,967 
Stone, sand and gravel_..-......-----..------------------------------ 6,103 1,252 
Sulfur: 

Sulfur and unroasted iron pyrites.........-.---.------------------ 320 50 
Sulfurie acid_......-_.----------------------------------------- 598 867 | 

Tale, steatite, soapstone, and pyrophyllite.-...-..--------------~------- 883 3,159 
. MINERAL FUELS AND RELATED MATERIALS 

Coal and coke, including briquets._..-..--...-...------thousand tons__- 30 123 
Gas, hydrocarbon.......-...---.---.----.---..--.--42-gallon barrels - - 448 NA 

_ Petroleum: | . . 
Crude and partly refined_._........--.-thousand 42-gallon barrels _- 5,709 6,270 

Refinery products: | 
Gasoline___....._....----_.--------------------------d0__._ 16 18 
Kerosine and jet fuel. ______-_--..----.----------------do___- 201 LAT 
Distillate fuel oi]. .......---..---..-------------------do__-- 43 50 
Lubricants... .--.--.----_----------. ee - do 131. 105 
Other. ......---..-------.-------------------------- -d0- 7 293 454 

Total___._--___-_-__---_--.------------------------do-__- t 684 834 
Mineral tar and other coal-, petroleum-, or gas-derived crude minerals. - _ - 188 163 

r Revised. NA Not available. . 
1 Adjusted by Bureau of Mines. a 

Major origins of selected 
commodities, 1968 

(Metric tons unless otherwise specified) 

Commodity Quantity 

METALS 
Aluminum oxide and hydroxide, total... 691,744 

United States_.._..-.-.--.--..-.. 691,734 
NONMETALS 

Cement, clinker, total.__......._.-.-... 249,946 
Norway__.__-------------------- 249,946 
MINERAL FUELS AND RELATED 

MATERIALS 
Petroleum, crude and partly refined , total 

thousand 42-gallon barrels _- 6,270 
Tran_....--..--...---.-----do___~_ 2,209 
Aden___.-.....__...__.._..do_--. 1,536 
Jordan.__...-...----..-.--do_._. 1,417 
U.S.S.R__.----------------do_.-_- 972
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COMMODITY REVIEW oO 

METALS fields at Obuasi went on strike to support 
. . their demands for payment of funds accu- 

Lid. (VALCO) announce dn $94 million mulated under the ownersiP ane opera: 
" tion of Ashanti Goldfields Corp. Ltd. e 

' expansion program to increase annual ca- | . 

acit of the” Tema smelter from about workers argued that payment was due in 
r 0 000 metric tons to 147.000 tons. Con February when Lonrho Ltd. took over the 
es , . Operations from Ashanti. The claim was 

wid 1971 coincide with announced. plane based on the workers interpretation of the 

for expansion of electrical generating ca- ener meres s orkere.. when fens ae 

pacity of the Akosombo powerplant oper- closed  yeorganized or amalgamated. An 

ed by the Volta Ries Authority (VRA)- Specment wa teach (grt 8 oh 
Under a power sales agreement VRA is pay as a good will award to each Ashanti 

. . we employee. In June strikes at mines oper- 

comm Avoon the additional power ated by the State Gold Mining Corp. led 
a ae euait y Prod ff declined in 1969 as. °° violence when workers demanded salary 
the "Britich | Aluminum Co. Lt a experi. increases and improved working conditions. 

. . . " aa _ The employees agreed to return to work 
enced difficulties in rail transportation to . . 

the port. British Aluminum continued to oO the Promise that their demands would 
work the deposits at Kanaiyerebo, and in oc negotiated by the Ghana aades eaten 

late 1968, started production at the 20-mil- the Ming Wetkens Unon XeEcutive 0 
_ lion-ton Ichiniso deposit near existing . . 

mines at Awaso. The new plant scheduled ti Despite aig O00 “fons of ore to produce 

| e anh ee Facitities ar Awaso was put into a record 486,000 ounces of gold. The | 

rat midyear, Kaiser Aluminum & Chemi- 7-year expansion P lan at the Obuasi mine 
| cal Corp, operator of the VALCO alumi. ‘S "OW 1s third year. When develop- 

“OTP OP ment of the new General Spears shaft is num reduction plant at Tema, conducted l ducti . . 
an exploration program to determine the oak ce ‘a 1s expected to in- 
quantity and grade of available bauxite re- Iron Ore "The two major iron deposits 
serves. If adequate reserves are available, were re orte d to contain a rangin “a om 

- Kaiser would consider constructing an alu- P . © 51s . a 40 to 55 percent iron. The exploitable re- mina plant to supply raw material for the - . . 
Tema smelter. Production of 250,000 met- on ¢ at Shieni are an estimated 270 mil- 
ric tons annually would be required. The  Manoanese —The Director of the Geo- 
Atiwa Range deposit near Kibi, which con- © ° D 
tains an estimated 70 million metric tons logical Survey Department announced near 
of high-grade ore, was found to be best yearend that a Japanese manganese Survey 
suited for the purpose. It would probably team was interested in’ Ghanaian deposits 
be 5 to 7 years before deposits could be containing 30 to 40 million tons of low- 

developed and a plant put in operation. grade manganese. 
An estimated 170-200 million metric NONMETALS 

tons of bauxite, including 130 million tons 
of high-grade ore, is known in the Nyina- Diamond.—Ghana’s__ largest diamond 
hin area. producer, Consolidated African Selection 

Representatives of the Japan Aluminum Trust, Ltd. (CAST), continued mining at 
Smelters Association examined bauxite re- Akwatia. CAST was investigating the feasi- 
serves to study the economics of develop- bility of large-scale dredging operations in 

ing deposits and shipping bauxite to Japan the Birim River, but results were not re- 

or the construction of alumina facilities in ported. Lonrho Ltd. also was granted per- 
Ghana. No decision had been reported at mission for diamond prospecting in the 
yearend. Birim basin, work to be by dredging of 

Gold.—In 1969 the gold mining industry _ the river channel. 
experienced violent strikes and disorders. The State Diamond Marketing Corpora- 
In March workers at the Ashanti Gold- tion considered authorizing commercial
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banks to resume the purchase of diamonds Oil and Gas Co., Occidental Petroleum 

in order to encourage private diggers to Corp., and Amoco Ghana Exploration Co., . 

increase production. in which the Signal group would acquire a 

Limestone.—A proposal was made for 75-percent interest in each block by drill- 

construction of facilities near Half Assini ing the first wildcat in Block 13. Drilling 

to supply lime to the two cement plants. was underway by yearend and a second 

Limestone from nearby deposits at Nauli well is scheduled for early 1970. 

would probably be used. In early 1969 the Soviet Union defaulted 
on a contract to deliver 700,000 tons of 

MINERAL FUELS crude oil to the Tema refinery in the year 

Petroleum.—The Ministry of Land and starting September 1, 1968. During March— 
Natural Resources granted prospecting li- July, the marketing companies in Ghana 
censes for all the offshore blocks and two Were again called on to supply varying 
of the onshore blocks remaining unallo- quantities of crude oil to the refinery. For | 

cated at the December 1968 deadline. All August-December, Shell was the only sup- 
of the blocks were assigned to oil compa- Plier, providing 108,000 tons of crude oil. 
nies previously granted prospecting licen- This time the marketing companies were 
ses. The Israel National Oil Co. Ltd. re- not obligated to dispose of the surplus fuel . 
ceived Blocks 1, 2, 34, and 35; Mobil oil produced at the refinery. Some fuel oil 

Exploration Ghana Inc., Blocks 3 and 3-A; Was exported; however, Ghana plans to 
Jack Grynberg and Associates, Block 17; establish an asphalt unit to reduce surplus 

and Frontier Ghana Oil Ltd., Blocks 18 fuel oil output. 

and 18A. At yearend onshore Blocks 27 to Bids were invited in November for the 
33 remained unallocated. 1970 supply of 900,000 tons of crude oil, 

, Following granting of the first conces- with a wide range of gravity and low sul- : 
sions, various groups have conducted fur content, for the Tema refinery. Bidders 
seismic surveys throughout the exploration were not obligated to dispose of surplus 
area. Blocks 13 and 16 held by Jack Gryn- fuel oil. In December the Soviet Union 
berg and Associates were placed on a farm- was awarded a 500,000-ton contract. The 
out to Chevron Oil Company (Ghana). remainder was to be supplied by Latsis, a 
Chevron made an agreement with Signal Greek trading company.
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The Mi st e Mineral Industry of Greece 

By Bernadette Michalski * 

Expanded output of alumina, aluminum, three American oil drilling firms to the 

chromite, ferronickel, magnesite, and lig- foreign investors roster. : 

nite contributed significantly toward the Investments in mineral exploration and 

11.3-percent increase in industrial produc- development adopted in the current eco- 
tion recorded in 1969. The industrial pro- "0M plan (1968-72) will yield a steadily 

duction increase in the previous year was. ye mineral ouput. In_ the mens P y industry alone, capital investment during 
6.5 percent, and in 1967 merely 3.3 per- 1979-71 is scheduled at $46 million? 
cent. Average industrial wages and salaries Heavy investments in petroleum refining, 

rose by 10 percent and industrial employ- thermal power generation, and alumina- 
ment rose by 2.5 percent in 1969. The aluminum production were under negotia- 
development of a favorable climate for for- tion at yearend with potential investment 
eign investors, has in 1969 added at least in this area totaling $800 million. : 

| PRODUCTION 

' Many segments of the mineral industry smelter; the expansion of the magnesite 
made appreciable gains in 1969. Notewor- industry at Mantoudi; and the expansion 
thy among these achievements were the of lignite mining operations at Ptolemais 
opening of at least two additional bauxite and Megalopolis. . 
mines in 1969; the expansion of capacity - | | 
at the Antykira Bay aluminum refinery; 1 Foreign mineral specialist, Bureau of Mines, 

the re-opening of the Skoumtsa metallurgi- wasnungton: D.C. ues have b “ted . 

cal-grade chromite mame; &XP anded ferro- from Greek Drachma (Dr) to US. ‘dollars at the 
nickel operations at the Larymna mines and  ;ate of GDr1.00=US$0.0333. a 
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Table 1.—Greece: Production of selected mineral commodities 
. (Metric tons unless otherwise specified) . . 
een Sees: UD SEF FE ES Ms _“M NFu Er PEPsEFC<e.c— 

Commodity 1967 1968 1969 p 
eee 

METALS 
Aluminum: 

Bauxite, gross weight____.._...__......_..___._.--thousand tons._ 1,659 1,750 1,940 
Alumina, gross weight____-_________-____-._-__-_.._____-.-do____ e175 e 225 285 
Metal, primary_.._._.-._.-.-_-.------------_----_-___-----------. 72,000 76,000 80 ,000 . 

Chromite___.._.-.-.--.-------------.-------------__--------------_- 12,000 13,000 80,000 
Iron and steel: 

Iron ore and concentrate____.--..---.-..---_-------..--_--------- 17,000 12,000 ~o---- 
- Pig iron...--------.--------------__...________. thousand tons__ NA NA 290 

Steel ingots and castings. __....._.--....._-_-__-__-_..____.do___- 160 — 218 e 250 
L pice! semimanufactures_ - - -------------------~--~---------d0---- 380 400 450 
ead: 

, Concentrate, metal content_._-----_---.-.----22- 2 eee ee------- =. 9, 750 9, 750 8,580 
Metal, primary__.__-.-----------------------------------------. 6,537 - 8,861 11,600 

Manganese concentrate !_____._--._--_-----_--------- eee ee--e--- = 7,752 6,744 6,384 
Nickel: “ 

Mine output, metal content___________..-_...--2 2 eee eee eee. 2,158 3,735 5,200 
Ferronickel, (28 to 30 percent nickel cobalt). _____.....-.-.-----_-_ 9,149 14,104 18 ,473 
‘Metal, electrolytic____-._-..---_-_ 2 eee eee “NA 264 e 300 

Silver, metal. __.-_---...--.-.--..____.__.-_.__thousand troy ounces__ 238 267. 258 
Zine concentrate, metal content_.._...._...___-.2.-.-.-.------------- 10,400 10,611 £9,215 

NONMETALS . | 
Abrasives, emery_-...-_-_-.---.-.----..---------------------------- 7,600 7,600 7,100 
Barite, refined. __.........-....._______.......-.-.---thousand tons_. 64 65 76 
Cement, hydraulic.............2-2--2----------_-_-------------do___. 3,450 4,000 4,831 
Clays: 7 . . 

Bentonite___.---..------ 2 eee do. 120 130 200 
Kaolin____-_-.--- 2 eee - 0 70 70 60 

Fertilizers, manufactured: 
Nitrogenous.__---.--..-----.-.----.---------------------do____] 700 220 293 . 
Phosphatiec__-----.---------.-----2 eee - do __ f 790 648 

Gypsum and anhydrite___.________.._..___.______________.____do___. 210 215 235 
Magnesite: 

Crude___-----.---------- eed 425 400 580 
Dead burned_____..--_--. 2 eee eee - do 8 - 100 100 169 
Caustic caleined___._____....--2_- eee ddo__ 35 28 51 

Perlite. _......-----.--- eee eee ee - doe 120° 129 150 
. Pumice____---.--.-------_----- eee de 350 283, 386 

Pyrite: 
Gross weight__....__.-.-._.-----_--2 eee eee doe 180 210 245 
Sulfur content. ___..-...-------- 2 eee dd 84 98 114 

Salt, all types_.__.....--.---- 22d 95 99 75 
Stone dimension, marble_.__......-_--__-.--_--_--__-_---------_do___- 150 . 152 184 
Tale. _----1.------- ee eee eee eee 5,000 4,500 4,500 

MINERAL FUELS AND RELATED MATERIALS 
. Coal, lignite___........-.-.-_....___.__._......-_.--.-thousand tons_. 5,000 5,600 6,800 

Fuel briquets, lignite briquets__._...__........___._------------do___. 100 100 90 
Gas, manufactured_.._..........._.___.._..-.___.--million eubie feet__ NA 335 343 
Petroleum refinery products: 

Gasoline and naphthas: 
Motor gasoline__._._....._..._._._---_-----.-_thousand tons-- 401 465 478 
Naphthas_____.--.____--.____ oie ---- do. NA 102 99. 

Kerosine and jet fuel: 
Kerosine__._.--...------------------ eee - dL 104 89 100 
Jet fuel. ____.-.-._- eee do 266 325 374 

Distillate fuel oils_._..-..._-.-_______-_------_--_-_-_--_-----do___. 1,096 1,313 1,242 
Residual fuel oil......._-._-..._._.--__.-----_--------------do__.. 1,706 1,753 1,832 
Liquefied petroleum gas_._..__..._.__.-_--__--------------do_..- 54 61 70 
Lubriecants____ eee -- 0 NA 12 14 
Asphalt and bitumen_____.__-____---____--_-_-------------do__-- 65 76 89 

e Estimate. P Preliminary. NA Not available. 
1 Virtually all battery grade. 

TRADE 

Unofficial sources indicate that exports growth in exports is largely attributed to 

by Greece’s mining and metallurgical development of the nonferrous metal 

enterprises have shown spectacular growth industry and bauxite and nonmetallic mun- 
since 1966, more than doubling to about eral mining. In 1968 mineral commodities 

uae . . valued at about $90 million accounted for 
$110 million in 1969. Included in this total ; . 

d od h 19 percent of Greece’s total commodity 
are ores and processed products, other exports as compared with 16 percent in 
than alumina and aluminum, from 16 1967. The European Economic Community 
leading mining companies, valued at $66.8 (EEC) remained Greece’s principal market 
million. Alumina and aluminum accounted receiving nearly $50 million or 55 percent 
for much of the remainder. The rapid of the mineral exports.
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Mineral commodity imports were valucd excluding iron ore, accounted for 30 per- 

at $218.3 million in 1968 or 16 percent of cent of $64.6 million. The EEC continued 
total imports. Crude petroleum, petroleum .. . 

| . c as the principal source for mineral com- 
products and iron and steel constituted the oo _ 
bulk of mineral imports. Liquid fuels com- ™O04ity imports, supplying in 1968 about 
prised 42 percent of all mineral imports, $95 million by value of which $45 million 
or $92.3 million, while iron and steel, was in iron and steel. 

Table 2.—Greece: Exports of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

METALS | 
Aluminum: 

Bauxite and concentrate____._thousand tons__ 1,132 1,190 U.S.S.R. 457; West Germany 331; 
. United Kingdom 98. 

Oxide and hydroxide____-_____.__.._.__do____ 43 73 NA. 
Metal, including alloys: 

Unwrought____-_-------.-.-.---------- 59,917 68,702 France 23,575; Belgium-Luxem- 
. bourg 16,514; United States 

12,380. 
Semimanufactures_.____.___._-.---..... 2,200 1,650 Italy 1,102. 

Chromite___._._-__..-_-___--_-_---_ eee. )=618, 489 15,331 All to West Germany. 
Copper: . 

Matte__._._-__---_-_2- eee 159 NA NA. 
Metal, including alloys: . 

Scrap__------------------------------- ------- 1,696 All to West Germany. 
Semimanufactures____-._..--_-.---__--- 1,338 1,494 France 620; West Germany 319; 

; Hungary 205. 
Iron and steel: 

Roasted pyrite._...._._-_.--_.---__..-.__--- 58,403 34,720 West Germany 11,820. 
Steel, primary forms_.___._.-____-____..__.--. 7,174 19,101 Spain 13,412; United States 938. 
Semimanufactures: 

. Universals, plates, and sheets___________- 1,901 6,618 Yugoslavia 6,159. 
Tubes, pipes, and fittings.__._____._.____- 779 808 Cyprus 438. 

Lead, ore and concentrate_____...._.__.__.---..__.. 11,118 18,167 France 6,790; Italy 6,077. 
Manganese ore and concentrate_____....---.___-- 6,517 6,010 West Germany 3,640. 
Nickel metal, including alloys, all forms..._..____. 7,040 75 All to Italy. 
Zine: . 

Ore and concentrate_________._.-____...._.. 24,331 15,073 France 10,368; West Germany 

Metal, including alloys, all forms (scrap)_.___-. ~__.--- 82 NA. 
Other, ash and residues containing nonferrous metals 1,540 948 Spain 344. 

. NONMETALS 

Abrasives, natural, n.e.s: 
Pumice, emery, natural corundum, ete__.-_.... 120,707 190,639 NA. 

Cement__...-.--_----___--.---.-.--__..--_---- 353,920 344,461 Libya 298,954; Yugoslavia 32,608. 
Clay and clay products: 

Crude clays, n.e.s______-.._-._..-------...-. 118,527 189,176 NA. 
Products: 

Refractory (including nonclay bricks)_.... 1,675 1,862 NA. 
Nonrefractory____.--.----------_-------- 1,670 1,860 NA. 

Fertilizer materials, manufactured: 
Phosphatie_____._._----_.------__--------- 40,225 84,358 All to Bulgaria. 
Other_____....-_---_--__-_-----..._---..-. 20,000 56,452 Bulgaria 28,220; Yugoslavia 24,432. 

Magnesite_____...._.--_----_-----------------. 148,224 174,829 NA. 
Pyrite (gross weight)._..__....--.----.---------- 4,828 4,037 NA. 
Stone, sand and gravel: 

Dimension stone, crude and partly worked___-.. 24,586 26,983 NA. 
Other_.__._____--__----------------------. 1,061 NA NA. 

Sulfur, elemental__.._.....-.-.--.-------------- 7,797 23,137 United Arab Republic 8,074; Hun- 
gary 7,628; Turkey 2,377. 

Other nonmetals, crude______..--..------------- 86,345 167,969 United States 51,688; West Ger- 
many 28,863; United Kingdom 
25,301. 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 
Gasoline, including natural____..-.---------.- 27,958 37,405 Cyprus 13,225; United Kingdom 

12,919; Netherlands 9,877. 
Kerosine and jet fuel.___........_.----------- 88,350 141,804 Lebanon 79,672; United Arab Re- 

public 25,588; Netherlands 
14,444, 

Distillate fuel oil_.__...__.._._.._-.-.---.---. 50,663 61,452 West Germany 35,935; Cyprus 
15,622; United States 4,006. 

Residual fuel oil__.......__._-..-_--.------- 72,563 18,895 NA. 
Lubrieants___....._....-_--.--------------- 759 NA NA. 

NA Not available.
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Table 3.—Greece: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

METALS 
Aluminum metal, ineluding alloys: 

Unwrought______....--____--------.------. 2,459 1,624 Canada 591; Austria 423; United 
States 219. 

Semimanufactures__________---__-.-.--.---. 1,122 1,187 West Germany 467; Italy 334; 
France 169. 

Arsenic trioxide, pentoxide, and acids__.-------._- 151 NA NA. 
Chromium oxide and hydroxide__._------.---.--- 1538 T.-L. 
Copper: ; 

Ore and coneentrate_______----------------- 1,596 = =#=NA NA. . 
Metal, including alloys: _ . . 

Unwrought: 
Blister and other unrefined_____..-.._| 8,618 8,978 Zambia 4,582; Congo (Kinshasa) 
Refined... _------------------------]J 2,355; Belgium-Luxembourg 877. 

Semimanufactures.___........--.--.------ 487% 512 Italy 179; West Germany 134; 
France 39. 

Iron and steel: . 
Ore and econcentrate____._.__--...--.-------. 178,058 368,747 Algeria 144,897; Liberia 113,451; 

Tunisia 110,358. 
Metal: 

Pig iron, including cast iron__....._..__.. 27,748 32,986 U.S.S.R. 11,082; West Germany 
8,457; East Germany 8,094. 

Ferroalloys: 
Ferromanganese__.._....-.---..---- 783 992 NA. 
Other__.___.-_-.------------_.-.-. 1,118 9638 NA. 

Steel, primary forms__.__._..._...._thousand tons_-_ 49 145 France 55; Belgium-Luxembourg 
53; Republic of South Africa 11; 
Japan 11. 

Semimanufactures: . 
Bars, rods, angles, shapes, sections____..do___- 161 163 West Germany 48; Belgium-Luxem- 

. bourg 41; France 40. 
Universals, plates, and sheets. .........do___- 159 139 West Germany 27; Belgium-Luxem- 

bourg 27; United Kingdom 21. 
Hoop and strip____.-_-_....-.-.-----.do.._- 77 40 Belgium-Luxembourg 18; West 

. oo Germany 11; France 5. , 
Rails and aceessories.___..-.---------.do__.- 8. 6 France 2; Belgium-Luxembourg 2. 
Wire_..______.-_----______-.-__---.-do____ 6 ' 8 West Germany 3; United Kingdom 

2; Belgium-Luxembourg 1. 
Tubes, pipes, fittings..._....._.._..-...do __- 15 16 West Germany 7; France 2; United 

Kingdom 2; Italy 1. 
Le costings and forgings, rough.__...----_do.__- 2 2 United States 1. 
Lead: 

Ore and concentrate____.------------------- 8,289 9,466 Morocco 7,045; Algeria 2,421. 
Oxides______----------.------------------- 950 NA NA. . 
Metal, including alloys: 

Unwrought___..._._.-----.---:-------. 2,340 2,602 Mexico 1,097; Republic of South . 
Africa 668; United Kingdom 321. 

Semimanufactures___-___--------------- 132 154 NA. 
Mercury__._.-....-------...---76-pound flasks. _ 348 NA NA. 
Nickel metal, including alloys, all forms__._.______ 74 41 Mainly from West Europe. 
Platinum-group metals and silver, including alloys: 

Platinum group. __..._....._value thousands_.- $1 $49 NA. 
Silver.__.._.------------------------do___- $300 $292 West Germany $196. 

Tin metal, including alloys, all forms___.-long tons__ 215 316 Malaysia 111; Netherlands 94; 
Switzerland 60. 

Titanium oxides____._-..-...--_--.-_---.-_--_-. 2,418 NA NA. 
Tungsten metal, including alloys, all forms 

value thousands. - $80 NA NA. 
Zine metal, including alloys: 

Unwrought._..----------------------.----. 17,498 7,275 Belgium-Luxembourg 3,081; Zam- 
bia 1,411; West Germany 946. 

Semimanufactures-.-___._--.---------------- 237 329 NA. 
Other base metals, including alloys, all forms________ 117 86 NA. 

NONMETALS 
Abrasives, natural, n.e.s: 

Pumice, emery, natural corundum, ete._______. 153 NA NA. 
Grinding stones__--_-----------------.----- 288 230 Mainly from West Europe. 

Asbestos. _._._...-----.-------------.-.-..--.. 5,514 8,465 Canada 3,739; Republic of South 
Africa 2,220; U.S.S.R. 1,541. 

Cement. ___--.-------------------------------. 1,100 1,156 NA. 
Clay and clay products (including all refractory 

brick): 
Crude clays, refractory._...-----------.----. 22,427 29,694 United Kingdom 20,537; West Ger- 

many 3,512; Italy 1,894. 
Products: 

Refractory (including nonclay bricks)_.---._ 15,007 19,440 West Germany 6,570; Israel 3,268; 
puetria 2,437; United Kingdom 
,109. 

Nonrefractory_...-..------------------- 8,078 5,337 Italy 4,007; United Kingdom 458. 

See footnote at end of table.
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Table 3.—Greece: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 
\ rr A A LTT 

NONMETALS—Continued 
Diatomite and other infusorial earths.__-..-------. 1,389 NA NA. 
Feldspar and fluorspar_.__---------------------- 1,491 NA NA. 
Fertilizer materials: 

Crude: — 
Nitrogenous.__._...-------------------- 969 40 NA. | . 
Phosphatie__...-.-------thousand tons__- 332 394 Tunisia 163; Morocco 138; Senegal 

Manufactured: 
Nitrogenous_ _~------------------do____ 140 1385 Bulgaria 66; Italy 22; France 16; 

West Germany 11. 
Phosphatic..._.-----------------do___- 18 NA NA. 
Potassic_........---.--------.----do___- 18 25 France 9; Italy 6; East Germany 5. 

. Other, including mixed__.._._----_do_-~__ 43 6 West Germany 4. . 
Ammonia_____..--.-------------------do._.. 15 NA NA. 

Graphite, natural_...--.------------------------ 260 NA NA. 
Gypsum and plasters. .__--------.-------------- 758 NA NA. 
Magnesite_--.-.-.------------------------------ 394 NA NA. 
Mica: 

Crude, including splittings and waste. __...--- 22 NA NA. 
Worked, including agglomerated splittings. -- ~~ 9 NA NA. 

Precious and semiprecious stone, except diamond, 
synthetic.__._.___._..--.--------value thousands_-- $82 NA NA. 

Sodium and potassium compounds: * 
Caustic soda___._....-.-------------------- 29,036 NA NA. 
Caustic potash_.___.___-.---_-------------- 226 NA NA. 

Sulfur: . . 
, Elemental, all forms__......---------------- 42,900 100,297 France 65,109; Poland 20,070; 

. Canada 15,075. oO 
Sulfur dioxide__.___._-.-.----------------- NA NA NA. 
Sulfurie acid.__...----...------------------ 22,3851 NA NA. 

Tale, steatite, soapstone, and pyrophyllite._._..-..._ 1,327 NA NA. 
Other nonmetals, n.e.s.: . 

Crude___...------------------------------- 211 NA NA. 
Oxides and hydroxides of magnesium, stron- . 

tium, and barium.___--------------------- 48 NA NA. 
Building materials of asphalt, asbestos and 

fiber cement, and unfired nonmetals._._-_-- 367 6,920 Bulgaria 2,031; West Germany 
. - 1,786; Yugoslavia 1,248. 

MINERAL FUELS AND RELATED MATERIALS 
Carbon black___...---------------------------- 952 NA NA. 
Coal, all grades, including briquets_-_thousand tons_- 116 75 USSR, 47; Poland 20; West Ger- 

! many 2. 
. Coke and semicoke_-....-----------------do.--- 123 212 West Germany 156; Czechoslovakia 

37; Italy 14. 
Gas, natural____.......-_-_-_-_-------------------- 14,891 24,180 Italy 15,145; Rumania 6,538; 

France 2,248. 
Petroleum: 

Crude and partly, refined___..thousand tons... 3,992 3,852. Saudi Arabia 1,879; Iraq 1,315; 
. U.S.S.R. 580. 

Refinery products: . 
Gasoline, including natural. __-..--do_-_- 97 81 Rumania 36; Italy 19; U.S.S.R. 15. 
Kerosine and jet fuel____..-..---.do_-__- 16 12 Italy 7. 
Distillate fuel oil. _.........__.-.-do_--- 457 289 Italy 105; U.S.S.R. 61; Rumania 

53: Netherlands Antilles 39. 
Residual fuel oil............-.--._do_-.- 591 693 U.S.S.R. 248; Rumania 166; Italy 

163; France 71. 
. Lubricants___..-----------------do_.-- 43 49 France 19; Italy 12; Netherlands 

11. 
Other: 

Petroleum coke__.-..---.-.--do---- 28 \ 48 United States 32; France 9; West 
Other__..__..---------------do__-- 8 f Germany 6. 
nO 

NA Not available.
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| COMMODITY REVIEW 

| METALS | . requirement; the balance was derived from | 
. . independent Greek bauxite producers. The 

Aluminum.—Two of Greece's principal yemaining bauxite output, about 13 mil- 
bauxite producers, Parnassos Bauxite, S-A., lion tons, was exported principally to the 
and Eleusis Bauxite S.A. locate: engaged in ¥.§.5.R. and West German markets. 
major expansions of exploration, mining, . . . 
drying, and shipping operations during The Antykira Bay alumina-aluminum 
1969 in an attempt to meet raw material plant of ADG operated at full capacity in 
requirements for the expanding domestic 1969. Additional alumina produced above 
alumina-aluminum industry while main- domestic smelter consumption requirements 

taining bauxite export markets. Parnassos (app roximate'y 115,000 tons) and about 75 
Bauxite S.A. conducted extensive explora- percent of aluminum ingot output (or 
tory drilling operations at its Parnassos 60,000 tons) was exported. ADG has accel- 
and Ghiona mines and plans to modernize erated expansion activities during 1969 , 
ore handling and storage facilities includ- plans a for a *® percent mierease an 
ing possibly constructing a concentrator to 1970 “ a 450.000 P aod an city In 
upgrade lower quality ore. In addition to . oN ons ang a tepercent 
modernizing mining operations at its increase in annual aluminum ingot capac- 

major deposits in the Mandria-Eleusis ity fo 90,000 tons at the same time. Fur- 
region, Eleusis Bauxite S.A. has accelerated ther expansion activities were programed 

development of its recently discovered for 1970 to raise ADG's total annual capac: 
deposits at Kokkinovrachos on Mt. Oiti on . 475,000 on and 150,000 
and the Chrisso deposit in the Ghiona ons u ; y ° 
region. Negotiations between the Government | 

The Kokkinovrachos deposit is the larg- and private Greek investors regarding 
est uninterrupted low-iron, low-calcium investment In a major indust nial deve lop- 
bauxite deposit in Greece. Reserve esti- ment scheme including alumina-aluminum 
mates are placed at 4 million tons. Open facilities were still underway at yearend. 

pit mining operations here yielded nearly ane P TOP sed Ma a. 160 OO oad ont. 
100,000 tons of bauxite in 1969. Exploita- @0MIN@ plant ane a 1OU,0W- to 200,000- 
tion will be by underground methods by ton-annual-capacity aluminum plant is 
1972, when an annual output of 300,000 part of a proposed indu strial complex at 
tons of ore is planned. Construction of a i egara which would include a 7.5-mil- 
mechanical shiploading bridge of 1,000- /J02-ton-annual-capacity petroleum refinery 
‘ton-per-hour capacity was underway at and a thermal electric power station of 

port facilities near Kokkinovrachos, with ey to 1,440-megawatt capacity. The first 
operation scheduled by the fall of 1970. Be Oe tearm ny capacity 

j ; . of the alumina-aluminum plant, was to be 
_ onmsso deposit * bochn estimated constructed within 314 years and the final 

a million tons o oehmitic ores. ‘thi on . ae phase was to be completed within 7 years 
i: rate commenced Out ae yicteane of the effective date of the investment 

, ons that year. Output from the  apreement. 

deposit app roached 100,000 tons in 1969. While utilization of domestic bauxite is 

mini operates in punch aaa 3 msi objective in he invesenent pr onal” P ‘te handli P d shivo: gram, Greece's independent bauxite produ- 
tonal pauxite Aandling and shipping cers will be in competition with other 
equipment during the year. world producers as the final agreement 

Bauxite consumption by Greece’s sole will probably give preference to Greek 
primary aluminum producer, Aluminum _ bauxites only if they are offered in accept- 
de Grece, S.A. (ADG), was estimated at able quantity and quality and at prices 
650,000 tons in 1969. Delphi Bauxite equal to or lower than international cif. 
Mines, 5.A., owned partly (50 percent) by prices. 

ADG, and the only Greek bauxite produ- Chromite—Improved chromite market 
cer associated in the vertical structure of prices prompted the reopening of the 

an alumina-aluminum producer, supplied Skoumtsa metallurgical-chromite mine in 
less than one-third of ADG’s bauxite the Kozani area. By yearend, output
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reached capacity level of 15,000 tons con- megavolt accelerator were placed in the 
centrate containing 54 percent CrgO3, 11 Netherlands and the United States. 

percent Fe, 4 percent SiOz, 9 percent AlgOs - 
and 16 percent MgO. | NONMETALS 

The refractory-grade chromite mining Asbestos.—Exploration by the General 
operations at Tsangli, producing an esti- Mineral Exploration and Mining Develop- , 
mated 13,000 tons of concentrate in 1968, . ment Corp., a subsidiary of the Hellenic | 

were continued, probably yielding a Industrial Development Bank (HIDB), 
greater output in 1969 to take advantage outlined a deposit of 15 million tons of 

of the favorable market. — chrysotile asbestos ore near Kozani in 

Copper—The Hellenic Chemical Prod- northwestern Greece. Hellenic Asbestos, an 

ucts and Fertilizers Co. reported discovery OPerating company of HIDB, may under- 
of a 2-million-ton chalcopyrite-pyrite ore take deposit development and mill con- 

body in the Vathilakkos deposits on the struction with a proposed annual yield of 

Chalkidhiki peninsula. A $28 million con- 30,000 tons of short fibre asbestos. 
tract was awarded the Roberts Construc- Fertilizers and Fertilizer Materials.—Do- 
tion Company Ltd. of Johannesburg for mestic production accounted for more than 

construction of 1,200-foot vertical shaft, ‘Wo-thirds of the nation’s manufactured 
two 500-foot inclined shafts, and other fertilizers requirement. In a move to 
underground workings. Ore extraction achieve greater self-sufficiency and a diver- 

tenders were received from East Europe, ‘ification of fertilizer types, Greece's lead- 
the United Kingdom, the Republic of i98 fertilizer producers have launched pro- 

South Africa, and West Germany, but no 8ams aimed at expansion of existing 
contract decision was announced by year- facilities and construction of additional 

end. - plants. Among these programs is the | 
. expansion of the Ptolemais fertilizer plant 

Iron and Steel—The steel industry, contracted to a West German consortium 
operating at less than 50 percent of capac- by the Nitrogenous Fertilizers Industry, 
ity, continued to produce a limited variety oA At a total cost of $6 million, plant 

ot Broducy many of el wee A capacity will be incase by 80 percent eS . attaining an annual production capacity of 
potentially more competitive foreign 59.990 tons of contained nitrogen by 1971. 
imports. In an attempt to attain economic The contract also includes installation of a 
ay ie ine “has. requested. a feast 7-million-cubic-foot ammonia gas synthesis 

a ~ unit, and dependent upon compan 
bility study on the steel industry with requirements, ie plant Pal have aD : 

empha op ae Fagpse xin of UE annual capacity of 145,000 tons of ammon . . ium nitrate (34.5 percent nitrogen) or 
plant. The proposed expansion would raise 199 990 tons of calcium ammonium nitrate 
the plant’s annual capacity from a 1969 (26 percent N). 

level of 300,000 tons of cold-rolled prod- Northern Greece Chemical Industries, 
ucts to 1.5 million tons of a full range of A. completed a 65,000-ton-per-year capac- 

steel products. ‘The expansion would ity nitric acid plant and an 85,000-ton- 
involve an investment equivalent of $125 per-year capacity ammonium nitrate plant 

million. at Thessaloniki in October 1969. 

Uranium.—Government-sponsored —_ura- Hellenic Chemical Products and Fertiliz- 

nium exploration continued in northern ers Co. has replaced two existing phos- 
Greece. The $1.5 million dollar equivalent Phoric acid units by a single larger unit at 
exploration program covers a 4-year period 1s Drapetsona plant, as well as expanded 
with the charting of the sedimentary it N-P-K complex fertilizer unit. Addi- 

basins at Kotyli and Xanthis scheduled for “Ona! investments were made for storage 
completion in 1969. and packing facilities at the plant, raising 

Preparations were underway at the Othe Greck Geveninent approved lans r 
Democritus Nuclear Research Center for  sypmitted by Phosphoric Fordlizere thdue. 

the construction of a nuclear reactor repre- try Ltd. for establishment of complex ferti- 

senting an investment estimated at $2 mil- lizer production facilities at the Nea Kar- 
lion. Contracts for the purchase of the 11- vali plant at a cost of $33 million.
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Magnesite.—The significant increase in tion with three additional U.S. firms for 
magnesite production was attributable to offshore exploratory contracts. An-Car Hel- . 
expanded mining operations and addi-  lenic Oil Co., a subsidiary of An-Car Oil 

. tional dead-burned kiln capacity at the Co. (Boston, Mass.), received a_ 10,000- 
Mantoudi deposit on Euboea Island, oper-  square-kilometer concession near Zakinthos, 
ated by Société Financiére de Gréce, S.A. Cephatonia, and Kylline Islands in the 
Total kiln capacity was reported at 100,000 Ionian sea, with an investment commit- 
tons after the installation of a third rotary ment of $4.5 million in a 5-year period. 
kiln in 1968. Technical improvements. in Ada Oil Exploration Corp. (Houston, 
all three kilns, however, increased total Tex.) was awarded a 4,000-square-kilometer_- 

dead-bumed magnesite capacity to 140,000 concession near Limnos Island with an 
tons in 1969, with actual production investment commitment of $7.2 million for - 

| reported at 119,000 tons for the year. Pro- geophysical and exploratory drilling within 
duction from a fourth rotary kiln is a 5-year period. Oceanic Exploration Corp. 
planned in 1970. This kiln, valued at $2 was awarded an exploration concession, in 
million, will bring total annual kiln capac- an 8,000-square-kilometer area off the coast 
ity to 200,000 tons. of Thrace with an investment commitment 

A new magnesite dressing unit was com- of $5 million, — | 
missioned in 1969 at Paraskevorema near Although the refining industry, based 
Mantoudi with a  100,000-ton-per-year entirely on imported crudes, processed — 
capacity, bringing total dressing capacity at about 4.5 million tons of petroleum in | 
Mantoudi to 400,000 tons. 7 | 1969, product imports approached 2 mil- 

Salt.—Construction of a 630,000-ton-an- lion tons emphasizing the necessity for 
nual-capacity solar salt facility was under- expanding Greek refining facilities. Con- 
taken near Messolonghi lagoon. At a later tracts for expansion of existing facilities 

_. date, facilities for the annual production and the construction of a_ third major 
of 30,000 tons of refined salt, 60,000 tons refinery were under negotiation. The pro- 
of sodium sulfate, and 25,000 tons of posals included the expansion of the 
hydrated lime will be added. | State-owned 1.8-million-ton-annual-capacity 

| Aspropyrgos refinery and the 2.7-million- 
| MINERAL FUELS _ ton-annual-capacity Esso-Pappas refinery in 

| Lignite—Expanded operations at the Thessaloniki as well as the construction of 

Megalopolis and Ptolemais mines were 2 third refinery of 7.5- to 10-million-ton 
major factors in the lignite industry’s 22- annual capacity. The exp anston and con- 
percent increase in production over the Struction concessions were an integral part | 

previous year. The electric power industry °f 2 Complex industrial investment package 
consumed about 85 percent of the 1969 lig- with Aristotle Onassis and Stavros Niarchos . 

nite output, nitrogenous fertilizer manufac- 2° principal investors. | 
tures consumed about 10 percent and the A contract for the management and 
remaining supply was consumed in briquet OPeration of the Aspropyrgos Government- 
manufacture and domestic heating. Increas- Owned refinery was awarded to Omega 
ing demands for electric power have Petroleum, S.A. (Aristotle Onassis), on 
prompted mine mechanization and devel- February 13, 1969. However, the contract 
opment activities which should yield on ™ay be terminated if the Stavros Niarchos 
anticipated 10 million tons in 1970 and 15 ‘mterests should gain equity in the plant. 

million tons by 1972. The Seka Corp. (Greek) announced con- 
Petroleum.—While Texaco Overseas struction of a $17 million lubricants plant. 

Petroleum Co. launched offshore explora- The project is scheduled for completion in 
tory studies in the Thermaic Gulf with 1972 with a 75,000-ton-annual capacity, 
plans to spud in a well early in 1970, the which will be more than sufficient to sat- 
Greek Government entered into negotia- isfy Greek consumption.



The Mineral Ind fH 

By Joseph B. Huvos ? 

Hungary produces few minerals; only new bauxite mines, a $15 million credit | 

bauxite was significant by world production agreement with a western banking consort- 
standar’ in 1969. in production of min- jum to purchase modern machinery for the 

eral fuels, iron, an steel was Important = aluminum industry, further concentration 
only for Hungary’s domestic economy. Sub- , . | 

- a . of Hungary’s coal industry, a startup of 
stantial imports were necessary to satisfy > . a, 
demand for most minerals except bauxite P roduction of the Visonta opencast lignite 
and low-rank coals. mine and of a 100-megawatt generating 

Major events in 1969 included allocation unit, and increased production of crude | 
of $23 million? for construction of two oil and natural gas in the Szeged region. 

| PRODUCTION 

Production of brown coal (lignite), Hun- Algyé region compensated for decreasing | 
gary’s most important mineral, declined output in southwest Hungary. | 
slightly because of the closing of smaller ° 

and inefficient mines. The production of 1 Foreign mineral specialist, Bureau of Mines, 
bauxite, Hungary’s most important export Washington, D.C. | 

mineral, remained approximately the same. 2'Where necessary, values have been converted 
I ° ‘| producti f the § d- from Hungarian Forints (FTs) to U.S. dollars at 
ncreasing oil production trom the sieged- the rate of FTs 30=US$1.00. 

Table 1.—Hungary: Production of selected mineral commodities 

. | (Metric tons unless otherwise specified) 

i ee nN 
eee 

Commodity! |. 1967 1968 1969 P 
a 

METALS _ 
Aluminum: . 

Bauxite.._.__._._---_-.-_---_.-.--------.--~--thousand tons-- 1,650 1,959 1,935 
Alumina. ___.-.-----------------------------------d0_... 328 381 415 

Metal: . 
Ingots__.__.---------------------------------------- 61,796 63 , 088 64,463 

. Semimanufactures, unalloyed_._--..------------------- 155,289 NA NA 
Semimanufactures, alloyed__.___._--..-.-----.---------- ™16,459 NA NA 

Copper, refined__.....---------------------------------------- 1,308 1,140 1,092 

Iron and steel: 
Iron ore__...------------------------------thousand tons__ 715 638 456 
Pig iron: 

For steel____..--------------------------------d0-_.- 1,645 1,625 21,764 
For foundry. -__--------------------------------d0_..- 10 13 NA 

Ferroalloys_._....----------------------------------d0...- 14 NA 14 
Steel ingots...._.......-.--------------------------d0_... 2,789 2,903 3,036 
Rolled products_._.....-----------------------------do.... 71,768 1,983 2,200 

Manganese ore.______-...------------------------------d0...- 209 e 209 156 

NONMETALS 
Bentonite, crude_____.....-..------.-----------thousand tons. - 84 84 92 
Cement.._..-.._-_-------------------------------------d0__.- 2,656 2,801 2,564 
Dolomite.........-------------------------------------d0._-- 651 NA NA 

339
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Table 1.—Hungary: Production of selected mineral commodities—Continued 

7 = | (Metric tons unless otherwise specified) . 
eee 

. Commodity ! 1967 1968 1969 p 

NONMETALS—Continued | 

Fertilizers: 
Nitrogenous: 

Gross weight (with 20.5 percent No). __-._thousand tons_- r901 1,196 1,460 
Nez content____----.-.--.---_--------------~--_do0____ 168 245 300 

Phosphatic: 
Gross weight. .._...---.----------------.-----_do.__ t 827 846 916 
P2Os content.__.____.....-------.---_-__.--.___do____ 153 157 170 - 

Kaolin, crude and washed_-___....--.-.-.----.----------.do____ 66 66 60 
Lime, calcined. __-...--.------------_--------------_----do____ 800 733 691 
Quartzite.__...-.------------_------------------------d0____ 39 39 110 
Sulfur, elemental. -__.-.----.--------2- ~~ eee 3,500 e 3,500 e 3,500 
Sulfuric acid_.....-....-.---.---..--.....--_..-thousand tons_- 424 446 455 

MINERAL FUELS AND RELATED MATERIALS : 

Coal: . 
. Bituminous_._.._.-...---.-_--.------------thousand tons... 4,053 4,242 4,128 

Brown.._---.----------_---.-----------_-----------do__... 19, 591 19,881 322 368 
Lignite.._._..-..--------_---------.----...-...-----do___. | 3,885 3,090 ’ 

Coke and products: 
Coal coke. __.-..---.--------------- ee 0 1,198 1,203 1,216 

Of which coke oven coke__..._--.-2--____---_-_--do___- 649 500 NA 
Brown coal semicoke 4_.__.--.--.-------------------do_--- 54 17 NA 
Black pitch (from hard and brown coal)......_._------do__-_- 16 11 NA 

Fuel briquets..----------------.---.------------_--.---do____ 1,068 1,238 1,310 
Gas: . . , 

Natural. _.._...------------.-..--.-.---million eubiec feet.. 72,218 95,031 119 ,178 
Manufactured___.-._--.-------.---.2-.-..-.---_--_do.__. 20,165 20 , 235 20 ,680 

Petroleum: . : 
Crude (specific gravity 0.91 in 1969)____._____ thousand tons__. 1,686 1,807 1,754 
Natural gasoline___.__......-----.-.-.-------__.----do____ 63 62 60 
Refinery products: 

Gasoline__._...-.-.-----.----------_----------do___- 607 / F29 616 
Kerosine_ __-----------------------------------do--_- 2 4 1 

. Diesel fuel. .....-----..-1----- ee --do__ 1,261 1,391 1,525 
Fuel oil. .---------.--.---------------- doe 1,801 1,969 2,076 - 
Lubricants: - os | 

Qils.__...----------- + --e----do_e_ 18 84 \ 162 
: Greases... --------------------------------do.__- r 68 62 f 

Paraffin, crude. _..-..._.-.-.-------.----------------- 7,386 9,671 NA 
Bitumen, natural and refinery___..._._._._.._.....-thousand tons_- 580 569 NA 

e Estimate. P Preliminary. t Revised. NA Not available. 

1 In addition to listed commodities, Hungary produces arsenic, copper, gallium, gold, silver, lead, uranium, 
zine, diatomite, and peat. 

2 Including ferroalloys. , 
3 Including lignite. 
4 From the official trade returns of the United Nations. 

Sources: Statisztikai Evkényv 1968 (Statistical Yearbook 1968), Kézponti Statisztikai Hivatal, Budapest, 
1970, pp. 394, for the years 1967 through 1968. Figures for 1969 were taken from U.S. Foreign Service despatches 
from the U.S. Legation in Budapest and from the files of the U.S. Bureau of Mines. 

TRADE 

During 1968 the pattern of Hungary’s ous semimanufactured products were ex- 

foreign trade in mana Sommodities did ported. Principal trading partners were the 

not change substantially. The country im- U.S.S.R., and other Communist countries, 
ported most of its mineral requirements, . j ; 
such aS nonferrous base metals, iron ore, which provided most of the fuel, iron ore, 

high-rank coal, coke, and crude petroleum. and metals. Definitive data regarding ori- 

Bauxite, alumina, manganese ore, and vari- ginal destination were not available.
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Table 2.—Hungary: Exports of selected mineral commodities 
| (Metric tons unless otherwise specified) . 

Commodity 1967 1968 

METALS 
Aluminum: 

Bauxite........_.....-...---------.____-_...._.___thousand tons__ 668. 665 
Alumina. ____...-.-.--------------- 2-0 245 861 
Ingots. __...-.-.----------- ee ee eee 19 ,626 47 ,529 
Serap !___....---.-.----- ++ eee 4,879 4,693 

Copper scrap__..-._-----.---------------- eee 2,186 _ 2,358 
Iron and steel: 

: Pig iron._......----.------------------ eee 79,496 63 , 433 
Rolled products, excluding pipes____._..........._..._thousand tons-__- 501 396 
Pipes and fittings. ..__----------------------------.--------d0_-_- r 46 37 _ 

Lead ores and concentrates !____.__...- ~~ __- ee eee 2,903 3,043 
Manganese ores !_____._._.--.-.--------------- ~~ eee eee 3,690 5, 852 
Zinc ores and concentrates !___.-......---------2---.-- eee NA NA 

NONMETALS 
Cement. .-_......-._--.--.---------..--...-_____-_.__.-_thousand tons__ 247 213 
Clays, all kinds (bentonite)_.._......--------_---------- eee eee ee r 668 . 665 
Infusorial earth !__.._.----2-2 22 eee NA | NA 

| MINERAL FUELS AND RELATED MATERIALS 
Coke. __-.----------.--_-------...--_-_-_-----.---..___-_thousand tons_- tr 142 180 
Petroleum refinery products: 

Gasoline... 2.222222 eee dO 213 244 
Diesel fuel___......-__.._..---..-- 2-2-2 do 217 240 
Heating oil, -.. 2-2 eee do_ 470 560 
Lubricants__.......-..--_----. 2 eee eee, = 10, 694 23,714 

Bitumen_---_..--._------------------------_----------thousand tons- t 187 150 

t Revised. NA Not available. : . ° 
l ‘Statistical Office of the United Nations, New York, 1968. 

Source: Official trade returns of Hungary, unless otherwise noted. 

. Table 3.—Hungary: Imports of selected mineral commodities 
. (Metric tons unless otherwise specified) 

Commodity 1967 1968 

Aluminum ingots !__.__..------ eee eee = 20, 638 65 , 265 
Cadmium !______..- ~~ +--+ eee eee eee 230 NA 
Chromite___..------------------------------------------------------- 211,000 211,000 
Copper and copper products__-........-..---.------------- 2 eee 28,952 213,000 
Tron and steel: . 

Tron ore_.....-..--.-.--.---------.-..-.--.--..__-..thousand tons_- 2,808 2,830 
Pig iron__...--_--..---.--.-----------------------.----_---d0_._- 163 196 
Ferroalloys. -.....--.-.-----------.----------.---------.-.-do__.. t 28 40 
Semimanufactures, excluding pipes. _.._.....-.......-.._-.._.do___. 149 134 

Lead, refined. ....-....._...-.----------- eee eee = 11, 499 12,977 
Tin_...-.--------- ~~~ ___-~_long tons__ r1,195 1,283 
Zine. ..-.------------------------- +--+ ee eee) 16,186 18,228 

NONMETALS 
Asbestos... _------------------------.----- eee eee 14,114. 213,800 
Cryolite.....--.---...------.-------------- ee 21,000 2 900 
Clay, calcined.__--._------------_------------------.----------------- 64,965 68,149 
Copper sulfate. _...--.----------_----------------- eee eee 11,776 4,846 
Fertilizers: 

Nitrogenous...._.....-.--.------.--------.--.---._thousand tons_- r211 5038 
Potassic._.....--.-----------------------------------------d0._._ t 337 387 
Phosphatic. _-..--..---------------------------------------d0o.._.. r 135 146 

Fire clay. ......---.------------------------------------------------- 64,925 NA 
Graphite. _..-..-.--------------------------------- ~~~ eee 21,500 21,300 
Magnesite, calcined_--__----------------------------------------------- 771,777 78 , 833 

. Pyrites, bulk. ...-..--.---------_----------.-----.--..-thousand tons__ 176 148 
Phosphate rock. ..----------------------------.----------------d0___. 494 NA 
Salt, all kinds__..-......-------------------.-.------.---.------d0___- 275 291 
Sulfur, elemental_..-...-.-..------_----------------------------d0___- 168 246 
Sulfuric acid_-...--------------.-.----------------------------- do... 87 45 

MINERAL FUELS AND RELATED MATERIALS 
Briquets___..-.-----...---.--------..----------.-.----_-thousand tons__- 521 491 
Coal, all kinds..-........---_--.-.-.------------ ee dO 1,742 1,661 
Coke, blast furnace.___.....-.....------------------.--_--.-....do____ 1,156 1,166 
Gas, natural. _......----------.---------------------million cubic feet. 7,063 7,068 
Petroleum: 

Crude._......-.--.-----------.~---------.---.--....-.-thousand tons__ r 2,956 3,220 
Refined products: 

Gasoline_.. _-----.------------------------------------d0.__. 71 73 
Diesel fuel.__.......-.---...--------.---2--------~-----d0___- 130 147 
Heating oils__.--...-.-.----------------------------.-_do____ 346 333 
Lubricants. _ .....-.-----.-.-------------.-------------.d0____ 23 10 

r Revised. NA Not available. 
1 Source: Statistical office of the United Nations, New York, 1968. 
2 Partial figures from the official trade returns of the U.S.S.R. 

Source: Official trade returns of Hungary, unless otherwise specified.
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COMMODITY REVIEW 

METALS Plans were said to have been made for 
. . Hungary to participate in investments de- . 

gary maittaine d its position 2s 769 majoz signed to develop the ferrous metallurgical 

European bauxite producer, with about 4 sector of the Soviet Union. Hunga Ty's steel 
percent of world production. It is expected _ 134000 t 1 sano mereaeing PY | 
that production will increase by more than total demand is expecte a to reach 6 to7 

tone per yeas 1985 to about 3 to 3.5 million intion tons, double the present figure, by 

The Hungarian Government announced wre bee Samand wn oe | 
recently the allocation of funds for construc- 14, YP P fe 
tion of two new bauxite mines. An expen- oo . ; | 
diture of $14 million is planned at Rak- A new rolling mill for alloy steel sheet — 
hegy, Fejér County, to develop a mine with WS reported to be under construction at _ 

an output capacity of 350,000 tons annually the Lenin Foundry works in Didsgyér. The , 
by 1971. A second mine project, involving Ernst Thaelmann works of Magdeburg in — 

3 a $9.1 million investment and a production East Germany will supply and install ma- =| 
capacity of 400,000 tons annually, was be- Hinery for the new rolling mill, worth — 
gun at an undisclosed site. about $20 million. | 

Hungary has four alumina plants, Ajka 
| Inota, Almasfiizit6, and Mosonmagyarévar, _- NONMETALS | 

the largest being Ajka, with a 130,000-ton In 1969, Hungary was essentially self- : 

annual output. A new 120,000 ton-per- sufficient in cement, lime, clays, and bento- _ 

year plant is scheduled to be commissioned, nite, though some cement was imported { 

also at Ajka, in 1971. © | from Rumania to alleviate a temporary | 
Hungary's two aluminum smelters are shortage. A number of nonmetallic minerals, =| 

located at Tatabanya and Ajka. Electricity such as asbestos, cryolite, phosphate rock, | | 

for both smelters was supplied by local salt, sulfur, and pyrites,had to be imported, | 
thermal powerplants. As Hungary is short to meet domestic needs. | | | | 

of power, only about one-third of the do- Chlorine.—Test runs were performed on _ 
nctal output of alumina Is converted to the new alkali-chloride electrolysis plant, 

+» AS a more 1 erative, the equipment of which was imported from 
alumina is exported on a toll smelting basis East Germany, at the Borsod Chemical | 

to Volgograd in the U.SS.R. and reim- Combine (BVK). Design capacity was re- 

Ba aan ee agg, Pune. portedy 15000 tons of liquid chlorine and , 500 tons of caustic soda per year for. the 
is to be exported to the Austrian smelter  gomestic aluminum industry, ? 
of Vereinigte Metallwerke Ranshofen- ey . . 
Berndorf® AG. Fertilizers.—During the last 8 years, Hun- 

Hungary’s National Bank has concluded gary’s output of nitrogen fertilizer has in- 

a $15 million credit agreement with Bolsa, _ creased almost fivefold in value. Th e first | 

a consortium of unidentified Western bank- _™708€" fertilizer plant was built " Var- 
ing establishments. Funds are to be used palota, based on the gasification of lignite, 

to provide Hungary’s developing aluminum ihe oe 15 : vencent nitrogen. mon raised 
. aL . . , ise 

spoustry with modern machinery from the to 20.5 percent. When the BVK was built 
Accor ding to 1970 plans for the alu- in the late 1950’s near Kazincbaczika, it 

mium industry, production values should was based on domestic natural gas. While 
increase an average 15 percent during the small gas imports were F eceived from Ru- | 
year with the greatest increase (40 percent) mania, the Hungarian nitrogen industry mn 
to be expected in the area of semifinished 1969 was based almost wholly on domestic 
products. resources of natural gas, and a significant 

Iron and Steel.—As in the past, Hungary network of oil and gas piplines has been | 

imported about four-fifths of the iron ore built. Soviet gas is to be delivered by the ! 
used by the steel industry in 1969; the mid-1970’s through Czechoslovakia. The 

remainder was of domestic origin. BVK ammonia plant was being replaced by
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a new 450-ton-per-day unit. The complex ductivity of the mining. industty. In 1965 
' also includes plants for production of urea there were 124 collieries with a daily pro- 
' and caprolactam. duction of 770 tons each. It was planned to | 

: The last of three nitrogen complexes of reduce the number of collieries to 83 by 

«Hungary, the Tiszapalkonya Complex 1970, with an average daily output of 1,020 
&  (TVK) at Tiszapalkonya on the river Tisza _ tons, and to 70 collieries in 1975 with 1,200 
* not far from Miskolc, has an ammonia _ tons each. - 7 | 
/ Capacity of 560 tons daily (N,) . There were The proportion of coal produced mechan- 
: also plants producing nitric acid, ammo- ically rose from 20 percent in 1968 to 33 

¢  nium/calcium nitrate, and urea. =. ~—__ percent in 1969. Ninety percent of the coal a 
| As of 1969 it appeared that Hungary will produced was transported by conveyors, as 
¢ be self-sufficient in nitrogen products by compared with 83 percent in 1968. In No- 
“the mid-1970’s. vember, continuous production started at 

‘I It was reported that the Veszprém Heavy _ the Thorez opencast lignite mine at Visonta. : 
, Chemical Industry Research Institute has An excavator of 460 tons per hour capacity 
- devised production technology for a new was feeding a conveyor system to the power- 

’ nitrogen fertilizer called Calurea, consisting plant. 

- of calcium nitrate bonded with urea, of 46 The Zobak mine in the Mecsek coalfield 
» percent nitrogen content. went on stream in October, with a pro- 

" Graphite.—Significant graphite deposits duction of 3,000 tons per day. The depth 
* were reportedly found near the locality of | of the mine was 2,100 feet. 

i‘ Edelény, north of Miskolc. Nuclear Power.—It was reported that the 
" _Kaolin.—It was reported, that Kaolin fourth 5-year plan (1971-75) contemplates 

deposits found in the Fiizérradvany area, construction of a 860-megawatt nuclear 
* Borsod County, will be sufficient to supply’ powerplant on the Danube River near Paks, | 
: Hungary for the next 25 years. Deposits in cooperation with the U.S.S.R. 
« exploited during 1969 were becoming de- Petroleum and Natural Gas.—Drilling 
* pleted. | and Production.—In the Szeged hydrocarbon 7 
d Magnesite.—According to plans the Mag- basin 260 oil and gas wells have been 
jy  nesite Industry Works will build, near the drilled out of a planned 600. Twenty-one | 

Village of Tiszavarkony, a 50,000 ton-per- layers containing hydrocarbons have been | 
ae year plant for manufacturing synthetic discovered at depths between 3,400 and | 
“* magnesite, to be commissioned in 1972. 6,450 feet. Ten of the layers contain petro- 

feos Carbon dioxide for the process, sufficient to leum, while 11 contain natural gas. Plans 

‘supply the plant for more than 75 years, call for annual extraction of 1 million tons 
“was said to be available from nearby of oil and 70 billion cubic feet of natural 
- springs. gas. 
Ns Sulfur.—The Komdromi Kéolajfeldogozé The National Oil and Gas Industry Trust 
_~  -Vallalat (Komdrom Oil Refining Co.) has will spend $50 million for prospecting. 

. installed a sulfur recovery unit at its Szény Drilling will be extended to the area of 
* refinery, near Komdrom. The plant was Kisalféld, Békés County, the West Trans- 

built with equipment from the U.S.$.R, danubian area, and the Jdsz4go area, and 
: design capacity being 4,800 tons of sulfur prospecting continued in the Szeged—Algyé 
“" per year. areas. It has been estimated that only one- 

third of the economic deposits have been 
a MINERAL FUELS tapped for production. 

2 During 1969 low-rank coal remained the Refining.—Hungary’s refining capacity in 
principal source of energy in Hungary. The » was about 6.5 million tons per year. 
combined share of the energy market sup- Is capacity was distributed among five 
plied by natural gas and petroleum in- refineries, as follows: 

. creased to about 41.7 percent, and is to Refinery Annual capacity 
“increase to 56.6 percent by the end of the (million tons) 

| fourth 5-year plan in 1975. Fuel imports Szazhalombatta ________ 3.5 
from the U.S.S.R. in 1969 increased. SzOny ____________ 2.0 
Coal.—Output of coal and lignite de- Zalaegerszeg __._.._-_-_-_ 

creased in accordance with plans for con- Pét 1.5 
centration and improvement in the pro- Nyirbogdany ——}
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According to present plans Szazhalom- | In addition to imports from Soviet and 
batta is to be expanded by 3 million tons Egyptian sources import requirements in 

by 1975, and a new refinery of 5 million the early 1970’s are expected to increase by 
tons was planned at an unspecified location 0.5 to 1.0 million tons per year. A sub- ” 
in north Hungary. : . | . . 
“Trade and " Distribution —Increasing stantial part of this will be purchased from = ¢. 

amounts of crude oil were imported by the the National Iranian Oil Company. 4 
Baratsag (Friendship) pipeline from the Natural gas reserves were estimated at 

U.S.S.R. The Friendship II pipeline, parallel about 4,000 billion cubic feet in 1969. Ex- = 
| to Friendship I, is to be laid before 1975. pected annual production by 1975 is 158 "3 

Its diameter will be 560 millimeters as com- billion cubic feet. It is planned to import 
pared with the 400-millimeter diameters of rns P - j P th, 

; the Friendship I. Upon completion im- about 35 billion cubic feet per year via an ., 

_ ports from the U.S.S.R. are to increase to extension of the USS.R. pipeline from i ° 

6.5 million tons per year. Czechoslovakia. " , :



_ The Mineral Industry of Indi 

By Charles L. Kimbell + and Charles W. Sweetwood 2 | 

India’s mineral industry in 1969 again that the nation’s mineral and mineral- 
registered gains in most traditional mea- based industries employed a total of nearly 
sures of its growth and development. The 1.4 million persons, roughly 7 percent of 
value of crude mineral output stood at a India’s labor force, as follows: 
new high of nearly $543 million,3 value | . 
of mineral commodity and mineral product ©§ ———_______._ | 
exports reached $386 million, and the value Persons _ 

of mineral commodity imports declined to Industry sector Enea ts) 
$634 million, reflecting increased self-suf- oS ssss—isss—(Cs—‘C—~—SCS™S—~—~—S—SS 

ficiency in many commodities. Mining and quarrying: | : 395 

Mining alone reportedly contributed of Limestone and dolomite. __2_7” 59 | 
the order of 1.1 percent to India’s gross Iron ore____--_-____---.------ 52 | 

national product (GNP), which for year = Mica 22777777772 17 : 
ending March 31, 1970, was estimated at Gold. - -------~-----+-----2--- ‘2B , 
$43.18 billion. In addition to the contribu- Petroleum 277777777777 
tion of mining and quarrying operations, Other__.--._------------------ 53 | 
mineral processing (included stanistically in Subtotal.................... 644 
Indian sources as an inseparable part o oo, => 

“large scale manufacturing”) presumably }onmetlicineral products. ------ B48 
made a contribution several times that of Nonferrous metals. ---------------- ope 
mining and quarrying. Thus the nation’s eral produc eT 
total mineral industry contribution to the Total.__._.-..---.---------- 1,879 
GNP presumably was of the order of 4 to. === 
6 percent. . - . | 

| In the case of mineral commodity trade, Of the total if are and T nebe. labor 
| India improved its trade balance position force about half are union members, an 

again in 1969, as imports of these mate- Of the workers engaged in the processing 
rials declined and exports advanced S¢Ctors, most are, at least in name, union 
slightly, but nevertheless, the nation re- affliated. Labor unrest continued through 

mained a net importer of mineral com- 1969 and in some industry sectors ects 
modities, with a deficit of the order of al- fied. In coal mining, there were 153 strikes ! 
most $248 million chiefly due to and 5 lockouts in 1969 (174 strikes and 2 

: wee i ith a time loss of etroleum and manufactured fertilizer im- lockouts in 1968), wit . ports ; 625,000 man days (350,000 in 1968). In 
As in past years, despite a substantial mines other than coal mines (also exclud- 

growth in production levels, a number of etek oilfield operations) a there nl kk ne 

elements of India’s mineral industry oper- 35 S00 "” oc 400 000 . a ay lost on 
ated below rated capacity, and efforts to ony man-days (400,000 man-days los 
increase capacities to meet anticipated pro- )- . . ‘ncludi ‘1 
duction goals were continued. This situa- Active mineral operations (including oil- 
tion is most noticeable in the coal and #¢lds but excluding disassociated gasfields) 

steel industries but also affects other min- 1 Physical scientist, Bureau of Mines, Washing- 
eral industry sectors. ton, D.C. . | 

. 2 Mi S. b » N Delhi, : 
Recently released data of the Indian Inds attaché, ~ - . ew 3 

Ministry of Labor, Employment and Reha- $'Where necessary, values have been converte 
eres ge - oa: i S. doll t the 

bilitation covering the year 1968 indicate re of Ra UsgO 138 to U.S. dollars a 
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numbered between 2,800 and 3,100 during _ficiating virtually all ores produced. 
1969. Official Indian sources list 2,801 In addition a United Nations-aided 

| mines as of January 1, 1970, but appar- nonferrous metals airborne geophysical 
ently did not include some mica mines’ study (similar in concept to “Operation 
and iron mines that produced during 1969. Hardrock”) continued thoroughout 1969 
Most numerous were coal mines, of which and recorded some success in the Maman- 
792 were listed, followed by mica mines dur area of Tamil Nadu. Here, reserves of 

(477 officially listed, unofficial estimates 2 million tons of ore containing 5 percent | 
total 650), and iron mines (160 officially combined lead, zinc, and copper have al- 

listed, other suorces indicate 235 in opera- ready been proved, and other nearby oc- 
tion during the year). These three com-  currences detected by the program are 
modities, together with five others account expected to prove to contain sufficient mate- 
for about 90 percent of all actively ex- rial to justify a full-scale mining and proc- 

_ ploited deposits. The other five commodi- essing operation. 
- ties, together with the officially listed num- In the field of oil exploration, efforts — 

ber of mines producing were Limestone— continued onshore with no remarkable 
os 247; manganese ore—219; china clay—103; finds in 1969 in either the Cambay or 

steatite—98; and gypsum—95. Assam areas, while preparations were un- 

Mineral exploration activity continued at derway for an early 1970 start on shallow 
a rapid pace in 1969. The Geological Sur- Offshore exploratory drilling. Deep water 
vey of India (GSI) accelerated its field ef- offshore drilling to test the so-called “Bom- 
forts, particularly in nonferrous metals, bay High” anomaly remained a subject of 
groundwater investigations, geophysical debate, with no decision at yearend as to 
studies, and mapping. Also, the GSI, in co- Whether India would attempt such a proj- 
operation with the Indian Bureau of ect wholly on its own or with assistance 
Mines, continued with a program of ree- from foreign firms with experience in this 

valuation of India’s proved and indicated difficult type of work, a 
| ore reserves in light of current operating Heavy Government involvement in min- 

| costs and market values. (Results of this ¢tal commodity trade continued in 1969, 
effort for some commodities have been in- With the Minerals and Metals ‘Trading 

| cluded in the Commodity Review section Corporation monopolizing exports of iron 
of this chapter.) | ore (except that from Goa) , manganese 

The U.S. Agency for International De- ore, and coal, and being active in export of 

velopment (AID) sponsored nonferrous other commodities; while the State Trad- 

metals-oriented mineral survey, “Operation ing Corporation exp orted cement and salt \ 
Hardrock”, moved into its third and final *™0M8 other commodities, and regulated 7 
phase during 1969. Phase I (aerial geo- imports of sulfur, p hosphate rock, and 
physical surveys of selected areas) was mercury as well as of other commodities 
completed in 1968; Phase II (geological, In addition, the state owned Indian Oi | 

geophysical and geochemical ground fol- Corporation was the sole purchaser of im- 
lowup) began in 1968 and continued into ported petroleum refinery products (except 

1969, and Phase III (core drilling in indi- /UDticants) . ; 
cated anomalies) was well underway at The revised fourth 5-year plan (April 1, 

yearend, with detection of additional vein- 1969, to March 31, 1974) calls for the in- 
type copper mineralization in the vicinity lion quring Me P an P riot of #s 8 
of the already discovered Khetri deposit in Mion for industria’ and mineras-meta's- 
Rajasthan. The AID-sponsored “Operation fuels oriented projects, including $1.32 bil- 

Softrock” in Uttar Pradesh, aimed at dis- lion for metals industry develop ment and 
covery of commercial phosphate minerali- $0.95 billion for minerals including petro- 

zation was almost completed by yearend leum. This planned investment may be 
1969, with only some metallurgical studies COP ared with a total Central Government 
_ y . 5 investment in public sector mining and 
incomplete at that time. Unfortunately, re- manufacturing projects of $5.23 billion as 
sults were disappointing from an economic of March 31, 1969, which included $1.74 
viewpoint, owing to the probable high cost _pillion invested in the steel industry, $0.56 
of operations brought on by (I) inaccessi- billion invested in petroleum, and $0.43 
bility; (2) difficult mining conditions; (3) billion in other minerals and metals proj- 
limited reserves; and (4) necessity of bene- ects.
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Under the revised fourth 5-year plan ex- the Central Government is continuing to 
pansion of the public sector role in opera- pursue a policy of intensive public sector 

tions is slated to continue. While development. Private sector growth will be 
expansion of existing Private sector Opera- jimited to those projects deemed in the 
tions and opening of new private sector . . , 

OP § P national interest but which the Central ventures in the minerals field are not pro- : 
hibited, it is clear that in keeping with its Government is unable to undertake for fin- 

Industrial Policy Resolution of April 1956, ancial or technical reasons. 

| PRODUCTION ts | - 

While the percent increase in India’s The preeminence of that commodity, 
crude mineral output value between 1968 which alone accounted for about  three- . 
and 1969 was attributed in some degree to feths of total crude mineral output value 
expanded output for most major and. 1969. is sh in the following tabul 
many minor commodities, the sharp 21.2 . mn , 1s . own mae fe ows & tabula 
percent value rise for bituminous coal ov- tion, which gives crude mineral output 
ershadowed other gains on a dollar basis. value by major commodity groups: 

SSE 

Million dollars. 
Commodity group - —. nmr OO 00s 

1967 1968 1969 
| 

Metallic minerals: a 
Ferrous___..---------------------------2--- eee eee, 45.27 50.13 54.33 
Nonferrous__-..-.-------------------------- eee ee------- 12.05 15.02 15.91 

‘Subtotal_____---------------------------- eee ee---------- 7.82 «6B. 15 70.24 
Nonmetallic minerals____-.-._---_------2-------- 2-2 eee --------- 89.89 47.76 55.32 

Mineral fuels: _ . 
Bituminous coal_..._.-_-__.--_--------------- eee eee 265.21 269 . 52 326.65 
Lignite___.._..-_--.----_---- +o eee ee e---_------_--- = 10.16 10.45 11.35 
Petroleum, crude!___._._____.--------.------------------------- = 61.18 = 68.15 75.00 . 
Gas, natural ?____.-____2 eee 2.79 3.63 4.38 

Subtotal__...._-.-------- 22-22-22 eee eee eee eee. 889.84 846.75 417.38 
Total____----_.-_-.------------------------------------_-___. 7486.55 7459.66 — 542.94 

Eee 
r Revised. 
1 Estimated, applying a value of $1.45 per barrel produced. 
2 Estimated, applying a value of $0.17 per thousand cubic feet produced. 

The increase credited to bituminous coal The $4.2 million, 8.4-percent increase ac- 
was chiefly the result of the assignment of corded to ferrous metals for 1969 was | 
higher unit value to coal output; physical chiefly due to a $3.5 million increase regis- 
production advanced only about 3.3 per- tered for iron ore. An increase in the per 
cent over that of 1968. ton valuation of manganese ore, coupled 

Indian sources do not assign a value to with a modest rise in output, made that 
petroleum production and the $1.45-per- commodity’s contribution to the ferrous 
barrel figure used in estimating this com- metal total increase about $700,000. | 
modity’s output value in the preceding Among the nonferrous metal ores, in- 
tabulation is only arbitrary. Nevertheless creases in output of bauxite, copper ore, 
the figures emphasize the importance of and silver more than compensated on a 
domestic coal relative to crude oil, despite value basis for lower production levels , 

the 18.8-percent increase in the value of credited to gold mining, lead-zinc mining, 
crude oil output in 1969. Similarly, natural 2d ilmenite-rutile sand recovery. 

as value figures have been estimated on Most crude nonmetallic mineral com- 
8 bi eures 1 modities showed gains both in terms of 
an ar itrary basis, but at a most any rea- volume and value of output, but the bulk 
sonable price, natural gas remains by far of the increase was credited to greater out- 
the least important of India’s mineral put of salt and limestone, Although of lit- 

fuels. tle significance in terms of total nonmetals



348 MINERALS YEARBOOK, 1969 

output value, the advent of phosphate refined petroleum (as the nation’s ninth 
rock mining in India was a noteworthy refinery came on stream) and cement. The 
event in 1969. steel industry and the aluminum industry 
Among the metals and other mineral-de- recorded modest gains, while copper and 

| rived products produced in India, the most zinc smelter output advanced only margin- 
significant gains in 1969 were in output of ally and smelter lead output fell. 

Table 1.—India: Production of mineral commodities 

(Metric tons unless otherwise specified) 
a 

Commodity ! 1967 1968 1969 p 
a 

. METALS , 
Aluminum: . . 

Bauxite, gross weight _ --.--------------------------------------- 788,526 986,290 992;000 
Metal, primary only. -._.---.----------------------------------- 96,223 120,100 131,160 

Antimony, metal (regulus)__-..--.----------------------------------- 921 S21 880. 

Beryilium, beryl, gross weight____.----_--.--------------------------- 71,800 e 1,300 e 1,300 
Cadmium, metal___..--.-------------------------------------------  ------- 41 59 
‘Chromium, chromite, ‘gross weight___.___.._--.----------------------- 109,535 205,659 216,741 

opper: 
Mine output, metal content___._.__._.--------------------------- 8,600 9,272 10,060 . 

Metal refined, primary only__...___--.--------------------------- 8,904 9,286 - 8,761 
Gold, smelter. ___.-.-----------------------------------troy ounces_._ 101,628 115,357 109,473 
Iron and steel: 

Tron ore and concentrate________.___.-_.---------.--thousand tons__ 26,157 27,433 28 ,304 
Pig iron, excluding blast furnace ferroalloys_-._.---.---------do--_-- 6,911 7,151 7,337 
Ferroalloys: 

Ferrochrome.--_.--.---.----------------~------------------- 9 ------- 1,080 2,200 
Ferromanganese____...________-.--------------------------- 181,192 146,800 167,620 
Ferrosilicon__..-------------------------------------------- 20,000 20,500 . 27,228 

Steel ingots (excluding castings)__._.__...-----------thousand tons... "6,387 6,448 6,461 
Steel semimanufactures: 

Angles, shapes, sections ___-_---__--------------------do_..- 821 919 -—— 889 
Bars and rods_____-.__-.-__-_-__-.__--.------.---------do___- 1,581 1,485 1,787 
Plates and sheets: 

| Uncoated ___-.-.---.-----------------------------d0_--- 665 664 601 
Galvanized. _--.---.-----------------------------do.__- 49 167 204 
_Tinplate_-_..-----------------------------------d0.__- 78 91 88 

Hoop, strip, skelp_.----------------------------------do___- 375 490 569 
Rails and accessories.._._.___..-_-..----.-----~---------do_._- 489 530 A494 
Wire___.____.-__--_---_-_-_-------~-----------~-----d0___- 104 159 183 

- 3 - Special steels, form not specified____.._.------.---------d0.--.  ------- 33 301 

Lead: . 
. Mine output, metal content_..__-.-_-.-.------------------------- 2,366 2,550 2,031 

Metal, primary only__--.--------------------------------------- 2,474 1,500 #£1,983 
_ Manganese, ore and concentrate-__._-.-.-.-------------thousand tons_.- 1,589 1,602 1,605 

Rare-earth metals, monazite concentrates, gross weight °___.-.---------- 2,600 2,600 2,600 

Silver, smelter output__-_.-------_-------------thousand troy ounces-- 112 90 127 . 

Titanium: 
Ilmenite concentrate, gross weight____.._.._---------------------- 41,585 58,725 51,445 

Rutile concentrate, gross weight__._.-.--------------------------- 2,538 2,686 2,496 

Tungsten, mine output, metal content.____--.------------------------ 15 20 21 

: ine: : 
Mine output, metal content_.__.._--.---------------------------- 5,269 6,968 8,735 

Metal.__._._______-_---.--------------------+-------------------- 3,039 20,699 24,231 

NONMETALS 
Abrasives, natural, n.e.s.: 

Corundum, natural__------------------------------------------- 306 326 537 

Gamet___.________-___--_------------- ee 283 1,983 1,767 

Asbestos. ____-_--_-_---_-----------+--------- + ee 7,014 9,065 9,738 

Barite...____.________-_____-_--- eee eee ----------- 51, 707 51,718 51,795 

Cement, hydraulic__.______-_-------------------------thousand tons- - 11,700 11,940 13 ,260 

Chalk._.___.__.__.__--__----- eee eee eee eee eee eee eee eee 22,811 48,915 45,601 

Clays: 
Ball clay___--------------------------------------------------- 7,732 8,353 5,125 

Fire clay__.---_-------------------------------------5 --------- 397,663 418,706 432,661 

Kaolin (china clay) ?____.--------------------------------------- 518,000 505,961 563,286 

Diamond: 
Gem_________________--_-------------------------------carats.. ° 5, 442 7,280 e 7,238 

Industrial. _____.---.._-_-_----------__--------------------d0---- e 960 1,484 e 2,000 

Total__.._._.-.__-_---------------_---------------------do_--- 6,402 8,764 9,238 

Feldspar____...---.----------------------------------------------- 27,528 33 ,493 34,157 

Fertilizer materials: 
Crude, phosphatic: 

Apatite. ..__..-------------------------------------------- 11,554 6,695 8,964 

See footnotes at end of table.
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Table 1.—India: Production of mineral commodities—Continued 

(Metric tons unless otherwise specified) _ 

. Commodity } 1967 1968 1969 > 

_ NONMETALS—Continued | 

Fertilizer materials—-Continued / 
Crude, phosphatic—Continued 

Phosphate rock_.._.--.---------------------------------- ee eee eee eee 69,175 
Manufactured: 

Nitrogenous, nitrogen content ¢_____-...._..--_----.------.--- 328,812 484,088 ¢ 520,000 
Phosphatic, P20; content 5__-___---....-..-----.-.-.--------- 181,812 182,592 e¢ 190,000 

Fluorspar, all grades__......---------------------------------------- 1,613 1,184 2,164 
Gem stones, excluding diamond: 

Agate (including chalcedony pebbles)_._..._...-.-2.--...----.---- 452 630 © 411 
Emerald: 

Crude___...__....---_-.--.------.-__._-..-thousand carats__ 38 23 9 
Dressed__...--....--.-------------------------------do_.-. ~~ ---- 19 11 

Garnet_._.__--------_.---------.-~-----------.-.----kilograms-_ 6 , 068 4,986 2,665 
Sapphire. _--.---.----.----------------------------------do0___- 189. 145 NA 

Gypsum. _,.-.-------------_-----------------------~-thousand tons._. 1,028 °#1,321 1,440 . 
Kyanite and related materials: 

Kyanite_____._...-_-.-_._-.-----_-----------------_---------- «= 49, 549 64,361 66,285 
Sillimanite___.______.__...-----_-_-------- ++ 5,795 4,651 3,798 

Lime___..---.-.-------.------------------------------------------- 359,183 283,984 304,938 
Magnesite. _.__-._.__.-_-_---.------------------------------------- 245,750 253,073 260,203 

; Mica: 
Crude__.._...------.--------------~--------------------------- 17,017 17,667 17,626 
Processed: 6 

Blocks. __._.-_------.----------------------- +e 1,607 1,731 1,789 
Splittings__.__.....-_._..-_.---------------- +--+ eee 5,527 6,188 6,686 
Condenser film_______-_._-._-- ~~ oe eee 92 87 107 
Other____-_.--_--_------------------.--------------------- 18,947 14,186 12,474 

Pigments, natural mineral, ocher___-_--..-----..-.--.----.--------._-- 36,042 $5,494 36 ,837 
Quartz and silica__._.._._.._..-..---...--.-.-...---...-thousand tons_.- 259 294 378 
Salt, all types__..____--_.__.-_--_---------.-_----_--_--------do._-- 4,488 5,044 6,380 
Stone, sand and gravel: 

Caleite_.....__..--.-__--_-_----------------------------------- 16,063 13 ,292 17,238 
Dolomite_____.___-_-__--.---__-._-._--_.__.__._-thousand tons-. 1,144 1,259 1,331 
Limestone_______._____-_-__.--.---_-_-- eee -_---do._-. 19,390 © 20,745 22,040 | 
Slate__..._.__-..--_-._- 1 ~~ eee 1,804 859 134 
Sand, caleareous____-_.___-_-._--_------_----_-...-thousand tons 872 822 891 

Tale and related materials: 
Pyrophyllite__..._..-__--_-.-_.--.------_--------------- eee 4,934 10,286 7,333 

_ Steatite (soapstone)_._..__.__.-_._-----_--------.--------------- 180,195 165,326  178,'796 
Vermiculite______........__.-_-_-.--------- eee 317 2,348 5,183 

MINERAL FUELS AND RELATED MATERIALS 
Carbon black e_____..-..--.---------------------------------------- 25,000 25,000 25,000 

oal: 
Bituminous____.___..._...-.----..-._--._..-._-.-thousand tons... 68,206 70,814 73,149 
‘Lignite_____._.._-.._-__-._-.--_---------_----------------do___- 2,980 4,126 4,186 

Coke: 
- Coke oven and beehive____.._-_____--_--_._---.----._-----do_-_- 7,590 7,368 e 7,400 
Gashouse_______.___--.-..----_--.-----------------------do___- 67 e50 e 55 
Other soft__.___....-___-__.--__-_-._-- eee ---------- do... 2,800 2,985 e3,000 

Total_____.-._____--__.-_-- ~~~ edo... =7™10,457 10,403 ¢10,455 
Gas, natural______.________-_...-._-_.._.-._-..--million cubic feet7_. 16,439 21,347 25,758 
Petroleum: 

Crude oil___...._-___._.__...-__.__.. thousand 42-gallon barrels... 42,190 43 , 552 51,724 

Refinery products: 
Gasoline and naphtha__________-.--..-----------------do..-._ 21,514 21,895 24,447 
Kerosine and jet fuel_____._________---___--_-----------do____ 19,386 24,573 25,979 

. Distillate fuel oil. .....__....__-__--._..------------.-do___. 29,683 32,435 35,679 
Residual fuel oil 8. ____._-._-----_-.------------------do__.. 24,409 26,314 27,407 
Lubricants. ____.___-_._-.__---.----.-.--------------do__-_- 448 469 585 
Other____.----_---_--_----- eee ee doe 4,531 9,366 10 ,477 
Refinery fuel including losses. ____......_-.------------do___- 6,861 5,394 6,794 

Total. _-.-.------------------ +e eee -------do___. 106,782 120,446 131,368 

e Estimate. P Preliminary. t Revised. NA Not available. 
1 In addition to commodities listed, India also produces bromine, other clays (bentonite and fuller’s earth), 

other varieties of gem stones (aquamarine, ruby, and spinel) uranium, and natural graphite, but production 
data are not available. 

2 Actual production not reported owing to Indian Government security regulations; data presented are 
exports to the United States as reported by India’s Atomic Energy Department. 

3 Data given are total crude production; includes directly salable crude as follows, in tons: 1967—182,000; 
1968—156,001; 1969—160,227. Balance of output in each year is classified as “nonsalable crude”; material 
which requires beneficiation prior to sale. Processing of nonsalable crude resulted in the production of the follow- 

. ing quantities of processed china clay in tons: 1967—98,000; 1968—102,123; 1969—99,087. 
4 Includes nitrogen content of nitrogen-phosphate fertilizers. 
5 Includes phosphorus content of nitrogen-phosphate fertilizers. . 
6 Actual production data not available; figures given are exports but are believed to closely approximate 

actual output in most years. 
7 Converted from cubic meters at the rate of 1 cubic meter equals 35.3145 cubic feet. 
8 Includes material identified in source as low sulfur heavy stock.
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7 TRADE | 7 

Detailed statistics on the value of India’s Among the imports, petroleum (crude and 
total mineral commodity trade in 1969 refined), iron and _ steel, and copper 

were not available in time for inclusion in headed the list of major commodities, ac- 
this report, but partial data available indi- counting for 29.3 percent, 27.6 percent, and | 
cate that the value of all mineral commod- 19.1 percent respectively, of the mineral 
ity exports approximated $386 million, commodity total. | 
while the value of all mineral commodity Definitive data on India’s principal trad- 
imports totaled about $634 million. Using ing partners in total mineral commodity 
these approximate figures, mineral com- trade were not available, but Japan clearly 
modities accounted for about 21 percent of was dominant among destinations, proba- 

total commodity exports and most bly accounting for 40 percent or more of 
percent of total commodity imports, whic total mineral commodity exports, while 

| totaled $1,823 million and $2,119 million, . . . : | 
respectively. | major sources of Indian mineral imports 

- Among mineral commodity exports, iron Temained Iran (for crude oil only), the 
ore, with a value of $127 million, was United States, Japan, West Germany, and 
dominant, accounting for nearly one-third the Soviet Union (not necessarily in that 
of the mineral commodity total, as in 1968. order) . 

7 Table 2.—India: Exports of mineral commodities 
. (Metric tons unless otherwise specified) | 

EEE 
Commodity . =: 1968 1969 

METALS | | 
Aluminum: 
. Bauxite___-.--------- 2 eee -------- = 98, 916 73,883 

" Metal, including alloys, all forms__----._..-_..---_.----.--_--_--_-------- 117,055 119,839 
Chromite____._..-_--_--------------------- eee ------- = 108, 822 115,426 

- Copper, metal including alloys, all forms___.___-.-.---_---_-.-_--------------- 11,871 | 12,402 
Iron and steel: . 

Iron ore and concentrate_____._--_._...-.-...-_----_.._.--thousand tons.._ 15,646 16,670 
Pig iron and sponge iron_____._____....__-_-_---_---.____________-do.__- 739 521 
Ferroalloys: 

Ferromanganese._______.----.------_----.---------_----_-.----------- 78,820 92,009 
Ferrosilicon__--.-.-..-..-.--__-_-----_----- eee 3,161 6,816 
Other__.--_----------- 2 eee 2,700 11,158 

Iron and steel scrap_....-_..-___._-._:______-_-_..___.__- thousand tons__ 508 522 
. Steel ingots and semimanufactures_________________________________.do___. 801 ' 132 

Lead, including alloys, all forms_________.____________.____________..__..____- 13 112 
Manganese ore and concentrate_____._.._____._...-.-.--___-_---thousand tons... 1,195 1,184 
Silver metal, all forms.___-_..._._..--_...._.........__-thousand troy ounces. 1,748 2,529 

. Tin, including alloys, all forms_______._____._..._.-.-...._-_--__-__long tons__ 1149 ~1197 
Titanium, ore and concentrate (ilmenite)___._._._..._-_--_.-_.-________------. 48,525 50,946 
Vanadium, ore and concentrate_____..__._________-_______-__-__-_____-u---e eee 4,750 
Zine, including alloys, all forms___________________.____.-______ ee 121 121 
Other, nonferrous metal scrap, not further identified. ____._________-._.________- 4,412 NA 

NONMETALS 
Abrasives, natural, tripoli earth and emery_________._______-__-_--_--__-_____- 387 57 
Asbestos. .________..--_-- eee 22 14 
Barite__--___.--_ eee eee 2,864 13,759 
Bentonite_____._____-_-L eee 973 1,720 
Cement___.___--__._---- ~~ eee eee 172, 827 156 , 889 
Chalk__.---_ 2-2 eee eee 28 7 
Clays: 

Fire clay________-___-____ eee 102 49 
Fuller’s earth. ._____._._-.-------_--____ eee 8 90 
Kaolin. ---.-2 eee 86 157 
Other____--_--__- 2 135 44 

Diatomaceous earth (kieselguhr).___.__________________________..._..__. ee 89 ------- 
Feldspar_____-----_--.--_-----~-_-_ ee eee 8 , 530 9,104 
Graphite___-..--_..____--___2-- eee 160 153 
Gypsum._____._-_-_- ~~. 950 5 
Kyanite and related materials: 

Kyanite____...---_----------_------- eee e_____-_e- = 550, 464 46 ,256 
Sillimanite___..___---.-_-_-_- 2-2 eee 2,513 2,322 

Lime___.-.-.--------- eee 457 381 
Magnesite____..-.-------_-----_------ 2-2 -_e______-_--_--- = 21, 920 23, 703 
Mica, all grades______--_--_-_-_---.-.----_ 2 eee -e--e_---- = 21, 187 21,056 
Mineral pigments__.._...._...--__-._---____-----_______________- eee 621 446 
Salt__.----------------------- 2-2 e-__________._....thousand tons__ 298 290 

See footnotes at end of table.
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: Table 2.—India: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) __ 

LL 

. Commodity 1968 1969 . 
eee SS 

NONMETALS—Continued . 
Stone, sand and gravel: 

Building stone, not further identified____.._......-..._.-.-..--.----__----- 4,750 6,376 
Gravel__...-------------.---------eeeeeeeeeeeeeee 2 n~-ue--e 
Limestone_.-..--------------.--------------- ee eee 408 ween 

- Marble___-_.--------------- eee 70 124 
Sand, including natural quartz__...-_.......-.-_-.._-____________ ee 3,052 2,796 a 

Talc and related materials, steatite..____.._....____._.__. 9,784 25,405 -- 0 

. MINERAL FUELS AND RELATED MATERIALS | 
Asphalt and bitumen__..___.-_-.2----- eee A8 21,187 - we 
Coal and coke.____.-.....-..-_.--.--.___-.-__.___.__.._.____.-_thousand tons... 498 320 

Petroleum refinery products: 
- Gasoline and naphtha_____-___......._.._....._thousand 42-gallon barrels __ 4,601 5,691 

- Distillate fuel oil. ._-..-..---222 22 eee eee do. 179  §11 
Residual fuel oil__....____....---------. eee do. 159 54 
Petroleum coke_____..._---.----2------- eee do... 15 ------- 
Asphalt. -.-.---------------------------------------------------- do... 27 142 

_ Total.------.-----.--- 2-2-2 eed - 5,041 6,398 . 
eee eee enn nn nnn ce nnn nC SS SS 

NA Not available. . mo 
1 Excludes scrap, if any, which is given subsequently as part of an aggregate of nonferrous metal scrap. 

Table 3.—India: Imports of mineral commodities | 

(Metric tons unless otherwise specified) - | : . 
Eee 

; Commodity © | | 1968 1969 
eS 

| | METALS | 
Aluminum, metal, all forms__._........_.-....-.-.-.-.----------------------- 18,298 - 1,970 

. Antimony: mo 
Ore and concentrate. _-._-.-.-..----------------.--_-------------------- | 1,781 1,473 
Metal, all forms.__._..-...----- 2 eee ee a 

Arsenic sulfides___._.......-----------.------- ee eee ee _ 9 12 
Copper, metal and alloys, all forms__..........-.._-.---..-------------------. 35,914 43 , 555 
Iron and steel: 

Pig iron, sponge iron and powder. __.._-----_---.---------------_--------- 273° 455 . 

Ferroalloys: 
Ferrochromium..____...--.-.-.--.-.------_------- eee 107 361 
Ferromanganese_.___..__-.-.-.----..------ eee 128 86 

- Ferromolybdenum__-._._--....-- 22-2 eee 426 57 
Ferrophosphorus_-____.-..------.-.-.-.--------_-- eee 377 187 

: Ferrosilicon.._.-.....-..---.---22-----2-- eee 68 29 
Ferrotungsten.......-..-.----.--..------ ~~ eee 34 12 
Other_..-_-.-.----------+--2- 2-2 eee 483 © 68 

Total. ___-.----------------- eeeeee ee 2,223: 800 
L Steel ingots and semimanufactures___._......_._.---.--.---__--_----.-.---. 418,827 370,320 
ead: . 

Ore and concentrate____....._._.-.--_--.-_--_-_------_---_ eee ee 7 21 
~ Metal, including alloys, all forms_._...._......-.---.---.-_--__--....----. 35,219 31,402 

Manganese ore__.._......-------------- eee ee 7,263 7,922 
Nickel: 

Ore and concentrate___....._.__-.--.------------ ee 14 19 
Metal and alloys, all forms_______.____--.--_-__-----___-.__..__ ee 1,811 2,041 

Platinum, metal________.---------.--------------------------_-_troy ounces__ 2,283 4,244 
Silver, metal.____...-.-...-.-.--_----- eee do. 1,897 15,850 
Tin, metal and alloys, all forms. __........-...-.--------_-...____--long tons_- 4,095 2,609 
Titanium ore_____._.-......-------_-------------_--- eee 29 ------- 
Tungsten ore concentrate__.__-.-.-.--------.------------------ ~~ eee 207 136 
ine: , 

Ore and concentrate_______....-.------..-------------------.----------- 19,408 29 ,998 
Metal, including alloys, all forms._-...-----------------------------.----- 104,990 27, 856 

NONMETAILS 
Abrasives, natural. __....-.....-.-22-- 2-2 eee 68 578 
Asbestos. -__----..------ 22 eee 26,670 31,609 
Boron materials (borax)_..........-__.----_----------- eee 4,067 1,700 
Chalk_-_---------------- eee 217 59 
Clays: 

Ball clay_.....-.--.-.-.--- ~~~ ee eee eee 2,857 1,903 
Bentonite. _.___..-_-.-..2. 2-2 eee eee 11 10 
Fire clay_........---------.------ eee eee ee 6 23 
Fuller’s earth. ___....----.---------- eee enee 24 188
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Table 3.—India: Imports of mineral commodities—Continued 

. (Metric tons unless otherwise specified) 

Commodity 3 1968 1969. 

NONMETALS—Continued | 

Clays—Continued . , 

Kaolin. __.._-....---.------_------------- - + ee oe on eee eee eee 2,105 3,045 

Other__._.._______.___--_----_----------- en ee eee ee eee 167 575 

Diamond: a 

Gem___.-_____---------------------------------------value, thousands... $21,694 $33 ,376 

Industrial_____.__.._.-----_---------------------------thousand carats _. 150 210 

Diatomaceous earth.___....------------------------------------------------ | 1,118 1,531 

Fertilizer materials, crude: . 
Nitrogenous, sodium nitrate__--.---------------------------------------- 2,343 749 

Phosphate rock___.--------------------------------------thousand tons-- 861 | 955 | 

Potassium salts______.__--_-__----..-------------- +--+ ee q ween . 

Fluorspar and cryolite: 
Cryolite____------------------------ eee eee eee 892 1,000 
Fluorspar_...------------------------------------------- 22 eo ene nee 4,293. 9,715 

Graphite_.__.-..---------------------------------------------------------- 972 953 

Gypsum and plaster___..---------.----------------------------------------- 2 4 

Magnesite_......------------------------+------------------- 22 --nenenn 23 93 

Mineral pigments: 7 

Red orxide___.__________-______---.--------------- + eee eee eee 1,653 . 

Other____..___--.-_-_--__----__-- ee ee eee ee 38 15 

Stone, sand and gravel: a - 

Alabaster.___..._.-_-----____--_---_------------------------------------- 43 39 

Building stone, not further specified. ____..-.----------------------------- 2 12 

Gravel____.-.---------------_--- + ee ee ee ne nn en eee ee eee 120 q 

Limestone___..._-.---------------- o-oo en en ne ene enn eee eee 100 

Marble.___..._-..-.------_-_--_-___--------------- +--+ ee = 3 26 

Sand, all types__....---------.----------------------------------------- 485 168 

Sulfur____..__ ee eee eee ee eee eee eee eee eee ene enn nee -- 389,447 427,388 

os MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural_........-_-----------------------------------------------5- 469 515 

Coal, anthracite.__.....---..-.--------------------------------------------- 241: 1,085 

: Coke__.__..-.--_-------- nn nn nn nn nn nnn een ee eee 601 8,588 . 

Petroleum: ST 
Crude oil..__.._.-_---------------------------thousand 42-gallon Larrels.. 77,933 78, 767 

. Refinery products: vo 
. Aviation gasoline____.._.._..-...-----------------------------d0o.--- r351 . 359 

. Kerosine and jet fuel__....___....-----------------------------do--.- 3,519 4,658 

Residual fuel oil_._._....._..---_-------.---------------------d0-.-- r3867 «=. i‘(‘é«SK#d*C 

‘nbricants_.___-_1--------2----------------------------------do---- 2,804 2,590 

Total_._.._-.---------------------------------------------do...- * 7,041 8,423 
| ee eee eee eee een 

| r Revised. . 

COMMODITY REVIEW 7 

| METALS by chemical, refractory, abrasive, cement, 

. . . . and steel producers and nearly 74,000 tons 
Aluminum.—India, with a 1969 bauxite P d y 

output of 992,000 tons, recorded a 6-per- was exporte " . . 
Pe . ° P Bauxite reserves, optimistically placed at 

cent increase in output over that of 1968, way: ay. 
| . 276 million tons of proved and indicated 

but slipped to 13th place among world all d ‘sed sharvl 

roducers, as Malaysia recorded a substan. 4 ( grades), were revised sharp’y 
ral . t y to exceed India’s pro downward in 1969 to 160 million tons of 

duc en vel AIL we & wet 1 nc d . ae material grading not less than 45 percent 

tot lin 31 i 60 v ome. a "O a Peet above Al,O3, all recoverable by open ‘pit opera- 

that i 19 68 “ wh Po percent of tions. Of this total, high-grade ore (plus 

total world ou coat bat a f than ade 50 percent AlgO3) amounts to 67 million 

uate to mee P 0 eral ve . vents and °02% of which 32 percent is in Madhya 

d Ben ane , Pradesh and 25 percent in Bihar (both in 
imports fell to less than 2,000 tons. . . 

. . the East Central bauxite area); and 20 
Bauxite—Growth of domestic markets te . 

. percent in Maharashtra and 18 percent in 
for bauxite more than compensated for the . . . 

. . . . Gujarat (both in the Western area) ; while 
25-percent decline in exports in 1969, rais- ts —_ 

“ag baUuxi d hich the remaining 5 percent is in small depos- 

ing bauxite output to a new record high. its in Orissa (East Central area), Tamil 

Of total output, about 786,000 tons was Nadu, Mysore, and Kerala in the extreme 

used by the Indian aluminum producers, south of India and in Jammu-Kashmir in 

approximately 132,000 tons was consumed the far north. Of the 93 million tons
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grading 45 to 50 percent AlgO3, 57 percent is forts directed toward finding additional 
in Maharashtra, 11 percent each in Tamil high-grade ores and technologic studies di- 
Nadu and Jammu-Kashmir, 7 percent each __rectel toward economic utilization of lower _ 

in Madhya -Pradesh and Gujarat, and the grade ores are conducted within the near 
remaining 7 percent is distributed between future. . ee 
Bihar, Orissa, Mysore and Kerala. Al- Aluminum Ingot.—With an aggregate 

though the reduction in the reserve esti- output of 131,160 tons, India’s six alumi- 
mate is sizable, it poses little threat to num plants operated near capacity in 1969, . 
continued growth of India’s aluminum in- as shown in the following tabulation, 
dustry, even at the Indian Government which details production and capacity of 

7 output forecast level of 500,000 tons per existing facilities and proposed plant ca- : 
year by 1980, assuming that exploration ef- _pacities for 1973: | 

| Thousand metric tons 

Company, plant, and location of plant . 1969 1973 
————__—————— Proposed 

. Output Capacity capacity 

Aluminium Corp. of India Ltd.: | | 
Asansol, West Bengal__._._-..----.---------------------------L- 5 9 12 

Bharat Aluminium Co. Ltd.: . . 
Koyna, Maharashtra__.__....--.----.-.-------------- eee eee Lee ~----- 30 
Korba,. Madhya Pradesh_____..-...---------.----------------- ee Lee -oeeee 60 

Hindustan Aluminium Corp. Ltd.: ; 
Renukoot, Uttar Pradesh__.___-_..._.--.---.--------- eee 72 q5 100 

Indian Aluminium Co. Ltd.: 
Alwaye, Kerala. _._...--.---------------------------+----------- 16 16 16 
Belgaum, Mysore!_____..--.---------.-------~-----------------) 5 30 60 
Hirakud, Orissa.....--..----------------------------------+----- 20 20 20 | 

Madras Aluminium Co. Ltd.: . 
Mettur, Tamil Nadu__._._.-_---.-.-------------- 2 eee eee 13 14 25 

_ ‘Total___---------------------------------------------------- 131 164 323 

1 Facility completed in October 1969, therefore did not produce at capacity for full year. 

Further expansion plans call for raising ply sufficient beryl to meet any anticipated 
total capacity to 473,000 tons by 1978, by demand level in the forseeable future. The 
expanding the eight plants listed above, principal constraint on rapid expansion of 
and also by building a ninth plant, the production would be the “cottage indus- 
proposed 30,000-ton-per-year Kanpur (Utter try” methods employed. | 
Pradesh) plant of J.K. Industries. Cadmium.—India’s output of cadmium, 

All currently operating plants are in the a byproluct of zinc smelter operations, in- 
private sector; of the planned facilities, the creased over that of 1968, as the operation 
two Bharat Aluminum Co. Ltd. plants will of the nation’s two smelters, commissioned 

be public sector while the J.K. Industries in 1967, became more normal. Of the total 
plant will be private. The public sector fa- output, Hindustan Zinc Ltd. accounted for 
cilities are to be built with assistance from 36 tons with a rated 75-ton capacity, while 
Hungary (the $86.6 million Konya smelter Cominco Binani Zinc Ltd. produced 23 
and the $44.8 million Korba alumina _ tons with a rated 30-ton capacity. 
plant) and the U.S.S.R. (the $88.5 million Chromite——Indian chromite production 
Korba smelter) . moved upward by 5.4 percent to a new 

Beryl.—India remained one of the world’s high of nearly 217,000 tons in 1969, but 

leading producers of beryl in 1969, but the growth was far less spectacular than 
owing to the fact that the Government the 88 percent increase recorded for 1968. 
classifies beryl as a mineral strategic to na- Known, economically recoverable ore re- 
tional defense, information on mine devel- serves, all in Orissa and Mysore, total 6.55 

opment, production, and trade is not avail- million tons, including 3.06 million tons of 

able for public distribution. However, metallurgical and chemical grades (48 to 
reserves are large—adequate to support an 56 percent Cr2O3) and 3.49 million tons of 
output of 2,000 tons per year for many refractory grades (38 to 48 percent Cr2Qs3) . 
years, and assuming reasonable world Other deposits, as yet unevaluated, are 
prices and no Governmental restraints on known in Andhra Pradesh, Bihar, Mahar- | 

exports, the nation should be able to sup-  ashtra, and Tamil Nadu.
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. Of the total output, 115,426 tons was ex- Rakha mine project of Hindustan Copper | 
ported, all to Japan, including 86,156 tons Ltd., for which the Government has ap- 
grading 48 to 56 percent CroO3, 13,864 tons proved expenditure of $10 million. 

grading 38 to 48 percent Cr2O3, and 15,406 New field work in 1969 coupled with re- 
tons grading under 38 percent Crz03. With evaluation of some previously collected 
a 1968 export of 108,822 tons, it appeared data revised the appraisal of India’s more 
that India was developing a substantial in- important copper reserves upward to over 
‘ventory of unsold chromite, and domestic 3.5 million tons of contained copper in 11 
markets remained quite modest. Prior to deposits with ore grades of 0.6 to 2.5 per- 7 

-_.1969, local consumption for ferroalloy pro-* cent. This total includes 943,000 tons cop- 
duction was only sufficient to provide for per contained in proved ore bodies, 

: the output of 1,500 to 2,000 tons of ferro- 1,556,000 tons in indicated ore bodies, and 
chrome. During 1969, however,.two new 1,001,000 tons in inferred ore bodies. Prin- 
ferrochrome facilities were commissioned. cipal deposits are the Khetri-Kolihan ~~ 
In November, Orissa State Industrial De- (783,850 tons contained copper in ores 

| velopment Corporation (public sector) in- containing 2.5 percent copper and 700,000 
augurated its Swedish-built Jaipur Road tons in ores containing 1 percent copper) , 
plant, with a rated annual capacity of the Rakha deposit (1,140,100 tons of cop- | | 
10,000 tons of ferrochrome and 700 tons of | per in ores grading 1.3 percent copper) , 
silicochrome. In December, Ferro-Alloy and the Mosabani deposit (670,000 tons of 

| Corp. Ltd. opened a plant at Shreerampur, copper in ores grading 2 percent copper). 
Andhra Pradesh, with a rated annual ca- The national total given above is incom- 
pacity of 10,000 tons of low-carbon ferro- plete, there being no reliable data avail- 

oo ‘chrome, 5,000 tons. of high-carbon ferro- able on a number of occurrences. 

chrome, and 4,000 tons of silicochrome. Gold.—In keeping with the anticipated 
Copper——In spite of a significant production pattern, Indian gold output de- 

reduction in the estimated demand for clined almost 5 percent in 1969 with re- 
copper in India by the Government Plan- spect to 1968 performance. The larger of 
ning Commission (1968 estimate—104,000 the nation’s two producers, the Central 
tons; 1969 estimate—85,000 tons), the na- Government’s Kolar Gold Mining Under- 
tion in 1969 remained heavily dependent taking, registered a 6.l-percent decline in 
upon imports to meet requirements, as quantity of ore produced (to 377,853 tons) 
smelter production totaled only 8,761 tons, and a decline in ore grade from 0.22 troy 

: all from domestic ore processed by the pri- ounce per ton in 1968 to 0.20 ounce per - 
vate sector Indian Copper Corp. ton in 1969, The other producer, the My- , 
While work continued on the Khetri-Ko- sore State enterprise, Hutti Gold Mines 

lihan copper mining and smelting project Company recorded an increase in both ore 
of the public sector Hindustan Copper output and ore grade (99,678 tons of ore 

| Ltd., there was some question that the grading 0.28 ounce per ton in 1968 to 
target date of 1973 would be met. Activi- 109,495 tons grading 0.31 ounce per ton in 
ties here in 1969 were limited chiefly to 1969); but this increase was insufficient to 

exploration drilling that led to an upward maintain total national output at the 1968 
revision of total (proved, indicated, and level. 

inferred) reserves from 64.35 million tons Ore reserves, however, were increased in 

to 101.35 million tons and to work on two 1969 from 3.8 million metric tons averaging 
vertical shafts. These shafts, with a 8.5 grams (0.27 troy ounce) of gold per 
planned depth of about 1,500 feet, had re- ton to 4.6 million metric tons of the same 

portedly reached 1,270 feet (production grade. Reports indicate that preliminary 
shaft) and 950 feet (service shaft) at steps have been taken to reactivate a sec- 
yearend. Some on-site work for the refinery tion of the Kolar mine in its “Northern 
was carried out, but equipment deliveries, Fold” area, which was regarded as a good 
both for imported and domestically fabri- producer prior to its 1962 closure follow- 
cated equipment, fell behind schedule. ing a severe rock burst and fire on several 
The total estimated cost of the project was of the lower levels. Similarly, old workings 
revised upward to $123.7 million. — in the “Southern Fold” area are to be re- 

As in 1968, substantive progress was not opened to permit geologic study of pre- 
evident in other public sector copper de- viously bypassed ore bodies. . 
velopment projects, most notably the Ilmenite, Rutile, and Monazite.——With
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mineral sand deposits ranking among the port market, although there was an in- 
world’s largest, India remained in 1969 crease of about 350,000 tons in domestic 
only a modest producer of the principal use to a 1969 total of 11.63 million tons. 
constitutent minerals, ilmenite and rutile, Exports in 1969 advanced by about 1 mil- 
and presumably was only a modest produc-__lion tons in quantity and $11 million in 
er of monazite. (Output of the latter is value, as the average per ton value in- 
not reported, being classified as security in- creased for the second year from the low 
formation affecting India’s national defense of $6.95 registered in 1967 to $7.66 in 1969. 
posture; however, it is estimated at about Exports are shown by destination in table 

_. 2,600 tons per year.) No firm data on total 4. - ce ng | | ~ 
national reserves are available, but esti- Although the per ton price realized from — 
mates of 160 million tons of ilmenite (53 sales of iron ore increased, rather than de- 
to 60 percent TiOz) and 5 million tons of creased as Indian forecasters expected, op-- 
monazite (8 to 10 percent ThO2) have erating costs increased at an even more | 
been made for beach sands of the States of rapid pace and reportedly averaged $7.99 | 
Kerala and Tamil Nadu alone. Moreover, per ton, indicating a loss of $0.33 per ton 
including sandstone beds inland from the mined and shipped. Of this $7.99. cost, 
black mineral sand beaches, some authori- mining costs were $2.45, transport from 

_ ties, including the GSI, have made esti- mine to port .was $3.86, port handling 
mates of 200 million to 356 million tons of charges were $1.29, and miscellaneous costs 
ilmenite, with no estimates of monazite or were $0.39, while in addition, ocean ship- 
rutile. me ments to Japan, for example, added $4.90 

Indian output stood at more than per ton, raising the ci.f., port of destina- . 
300,000 tons of ilmenite prior to 1960, tion cost to $12.89. | 
chiefly for use by pigment producers, but > oo . 
output fell owing to the development of Table 4.—India: Exports of iron ore alternate sources which are not affected _ | (Million metric tons) ; 
by chromium contamination as is the In- 1 
dian ilmenite. This contamination, how- . ____Destination 19681969 | 
ever, is of little importance when the il- Belgium______-__._.__---.... 0.87 0.35 
menite is used for production of titanium Gacchoslovakia.-------------- 98 +76 
metal. Thus, should world titanium metal East_-._---.-----------. . .02 08 
output be increased, the Indian mine pungary (8 product could serve as a satisfactory raw Japan..---- 2-2-2222 TI7 12151 1888 . Poland. _______-_---- 222k .22 .39 material. Rumania__._._.--2 75 .68 Indian mineral sand production facilities  Yugoslavia_.-----22----7-72 le .18 
are all in the hands of the Government- Other. ---------------.----- -10 ‘il 
owned Indian Rare Earths Ltd. These fa- Total_.-_--.----------- 15.65 16.67 
cilities consist of two plants, one at Mana- ~ 
valakurichi in Tamil Nadu, commissioned Despite the increases registered for both 
in 1967 with a daily output of 300 tons, exports and domestic consumption, indus- 
and the second at Chavara in Kerala. The try. growth fell considerably short of fore- 
latter plant was inoperative in 1969, while casts by the Indian Government’s Planning 
undergoing expansion and modernization Commission, which envisaged consumption 
aimed at upping annual output to 100,000 of 15.4 million tons and exports totaling 
tons of ilmenite, 5,850 tons of rutile, 7,000 21.4 million tons. 
tons of zircon, 585 tons of monazite, and In 1969, a total of 235 iron ore mines 
4,100 tons of sillimanite. were in operation, all open pit. About 30 

Of total output, about 14,000 tons of il- of these individually produce in excess of 
menite is consumed annually in India to 100,000 tons annually, including four fully 
produce 6,500 tons of titanium dioxide mechanized with modern equipment and 
pigment. The consumers, Travancore Tita- nine partially mechanized. Eleven of the 
nium Products Ltd. of Kochuveli, Kerala total of 235 are captive mines, providing 
State, has plans to increase pigment output ore to only one steel plant (either public 
to 24,000 tons by 1971. or private sector), while the remainder, 

Tron Ore.—The 3.2-percent growth in excluding those numbering about 60 in 
Indian iron ore output predominatly was a the former Portuguese enclave of Goa, ei- 
reflection of continued growth in the ex- ther sell their ore domestically or export it
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through the Government-owned Minerals cent of the proved and indicated reserve 
and Metals Trading Corporation (MMTC). and 35 percent of the inferred reserve; 
Mines in Goa may sell ore on the export Madhya Pradesh accounts for 28 percent of 
market directly, without involvement of the proved and indicated reserve and 36 
MMTC. : percent of the inferred reserve, and Mysore 

_ Development of the Bailadila mine of has 15 percent of the proved and indicated 
National Minerals Development Corpora-. ore and 12 percent of the inferred ore, 
tion (NMDC) continued during 1969, fol- with the remaining 14 percent of proved 
lowing Planning Commission recommenda- and indicated ore and 17 percent of in- 

; tions. The property supposedly will be- ferred ore located in other States. 
come the country’s largest single produc- Iron and Steel.—Although output failed 
er with a target output of 9.1 million to reach Planning Commission targets set 
tons annually by 1973. NMDC also carried for 1969, India’s iron and steel industry 
out development drilling, pit layout, and did record gains in production to new 

| road construction at its Donimalai mine in highs in 1969, with pig iron, ferroalloy, and 
Mysore, but the 1971-72 production goal steel ingot output up by 2.6 percent, 17.0 
was revised downward to 1.7 million tons. percent, and 0.2 percent, respectively, 
Studies and preliminary work on the Ku- above 1968 levels. India’s trade balance in 
dremukh property were also pushed for- iron and steel remained favorable for a 
ward in 1969, but exploitation of the second year, with exports exceeding im- 

property still was not expected until ports by almost $30.4 million and totaling 
1974-75. This project, jointly owned by $111.7 million, a slightly lower figure than 
NMDC (51 percent) and private firms the $112.5 million export value for 1968. 

| (Marcona Corp., San Francisco, Calif.,—25 Internal iron and _ steel consumption 
percent and several Japanese firms—24 again apparently totaled nearly 6.5 million | 
percent in total), is tentatively slated to metric tons in 1969, and demand was in 
produce 4 million tons per year of 60 per- excess of this figure, creating a severe ~ 
cent iron concentrates from 40 to 60 per- shortage of rolled steel, particularly in the 
cent iron ores which will be pelletized in case of flat products. In an effort to alle- 
Japan if present studies do not lead to re- viate the shortage, the nation’s largest 

: ' visions in the scheme. producer, the public sector Hindustan 
Elsewhere, expansion of the major Kiri- Steel Ltd., has revised its production pro- | 

buru mine of NMDC from 2 million to 5 gram and under the reviséd plan is ex- | 
| million tons apparently continued, while panding the Bhilai plant from 2.5 million — 

the Orissa State Government’s 4-million- tons to 3.2 million tons. Construction of 
ton-per-year operation at Daitari was ap- India’s fourth major public sector steel — 
parently completed in June of 1969. Ore plant, the Bokaro works, continued, but 
from this deposit was originally slated to remained behind schedule, with comple- 
be exported to Japanese firms, but these tion not expected until 1972 or 1973. 
firms rescinded an earlier decision to buy Lead and Zinc.—India’s entire 1969 do- 
this ore on the basis that the alumina con- mestic production of lead-zinc ore was 
tent was too high and MMTC was forced again derived from only one mine, the 
to arrange a new market. Rumania ac- JZawar property of Hindustan Zinc Ltd., 
cepted the product for delivery under a about 25 miles south of Udaipur, Rajas- 
23.4-million-ton contract and output has’ than. The nation remains dependent upon 
commenced at Daitari. imports for a sizable share of its lead and 

Progress, if any, was unreported on de- zinc despite the fact that more than 100 
velopment of a pelletizing plant in the lead-zinc occurrences are known, at least a ) 
Salem District of Tamil Nadu to process few of which are regarded as economically 
ores for a proposed State Government- operable. 
owned steel plant. In the Zawar mine area, total proved 

National ireon ore reserves are more and indicated reserves were revised sharply 
than adequate to support any foreseeable upward in 1969 to 137.5 million metric 
expansion of output; they are estimated at tons of ore of an unspecified grade includ- 
21,583 million metric tons, including 7,594 ing 25 million tons in Zawar mine alone. 
million tons proved and indicated and Data previously released indicate that all 
13,989 million tons inferred. The States of ore included in this reserve grades 0.5 to 

Bihar and Orissa together contain 43 per- 2.5 percent lead and 3.5 to 7.0 percent
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zinc. In 1969, ore output totaled 203,136 concentrates from the Zawar mine owing 
tons containing 1 percent lead and 4.33 per- .to the ill-equipped concentrator at the | 
cent zinc, from which 2,925 tons of lead mine. Mine and concentrator expansion 
concentrate and 13,407 tons of zinc concen- programs were under way in 1969, but 

trate were recovered, compared with 1968 completion was not scheduled until the | 
results of 191,629 tons of ore, 3,566 tons of end of 1971. Thus, to make capacity. 
lead concentrates, and 12,839 tons of zinc smelter operation possible, Hindustan Zinc 
concentrates. — called for global tenders for the purchase 

Domestic output in 1969 was supple- of 20,000 tons of zinc concentrates annually 
mented by imports, including 29,998 tons during 1970-72. a 
of zinc ore and concentrates (an increase Hindustan Zinc also signed an agreement 

of more than 10,000 tons above 1968 fig- with a Czechoslovakian firm calling for a 
ures) and 21 tons of lead ore and concen- study regarding erection of a 30,000-ton-" 

trates. a per-year smelter at Visakhapatnam, the | 
India’s single lead smelter, the 5,400- plant to operate on imported concentrates. 

ton-per-year T'undoo smelter of Hindustan Cominco Binani reportedly requested Gov- 
Zinc Ltd., produced at only 37 percent of ernment permission to expand its Edayar 
capacity, providing only 1,983 tons of lead plant at Alwaye to 60,000-ton-per-year ca- 
to the national supply. This modest out- pacity by 1974 in two 20,000-ton incre- 
put was augmented by imports of lead ments, and it was indicated that the Gov- | 
metal totaling 31,402 tons, including 591. ernment has provisionally approved the 

. tons of semimanufactures (the balance un- expansion. 
wrought) . Actual demand was estimated to Manganese.—India’s manganese industry 

be of the order of 57,000 to 65,000 tons of recorded slightly higher production in 1969 Oo 
lead annually, and inasmuch as scrap avail- than in 1968, enabling the nation to retain 

: ability totaled only about 7,500 tons, a third rank among world producers. but ex- 
supply-demand gap of 16,000 to 24,000 tons ports declined slightly as a combination of 
was indicated. production cost increases, continued Suez 

In the case of zinc metal, smelter output Canal closure, increasing Indian port costs, 

reached a new high, totaling 24,231 tons in declining world market prices, and the 
1969, but both of the nation’s smelters emergence of new large-scale sources of sup- 
continued to operate considerably below ply continued to adversely affect Indian — | 
capacity. The Hindustan Zinc Ltd. Debari sales on world markets. Exports by type 
smelter near Udaipur produced only 8,715 and destination are shown in table 5, do- 

‘tons of zinc (capacity 18,000 tons per mestic consumption in 1969 increased by 
year) , while the Cominco Binani Zinc Ltd. about 70,000 to 740,000 tons, including 
Alwaye smelter in Kerala produced 15,516 330,000 tons used in ferromanganese pro- 
tons of zinc with a 20,000-ton-per-year ca- duction, 400,000 tons used directly in steel- 
pacity. : : making, and 10,000 tons used by battery 

Output of these plants was supple- Producers. 
mented by imports of zinc metal and al- During 1969, the Government Planning 
loys totaling 27,856 tons (chiefly unwrought Commission announced that GSI, in a pre- 

zinc) , a.quantity equal to only 27 percent [liminary report, placed recoverable re- 
of the 1968 import, The reduction in im- S€TVes, proved and probable, at 181.6 mil- 
ports was made possible by the develop- ion tons of ore grading 30 percent 
ment of an unexpected surplus of zinc manganese Or higher, an amount very close 
metal in India in 1968 and thus does not ‘© _ Previously made general estimates, 

. _ . which included 7.68 million tons proved, 
represent a radical decline in consumption 94.75, million tons indicated, and 147 mil- 
but rather adjustments in stocks only. rm ; , Just y lion tons inferred. 

In October, Hindustan Zinc Ltd. signed Silver.—India’s silver output is entirely 
an agreement with a French firm to €x- byproduct recovery, with 94 percent of the 
pand the capacity of the Debari smelter to total being recovered at lead and zinc 
36,000 tons per year by 1974. The existing smelters and the remaining 6 percent by 
facility, however, as noted previously, oper- gold producers. Planned increases in smelt- 
ated under capacity and the reason as- ing of lead and zinc concentrates, the for- 
signed was an inadequate supply of. zinc mer all of domestic origin and the latter
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| Table 5.—India: . Exports of manganese ore by type and destination 
. a (Thousand metric tons) 

: - 'Typeiand destination 1968 1969 

Types: . | 
Ore, 48 percent manganese or higher__.--_----------------------.----------- 161 1154 
Ore, 35 to 48 percent manganese: ____.------------------------------------- 305 1362 
Ore, ferruginous, below 35 percent manganese. __--_-------------------------- 728 1690 
Peroxide and other processed. oxides____------------------------------------ 1 12 

Total, ores and similar materials._.___._._-_----------------------------- 1,195 11,208 

Destinations (all types): | | . 
Belgium____._..-------------------------------------------- ++ 60 67 
Czechoslovakia_-_---.---------------------------------------------------- 103 49 
France. _.__..----------------'------------------- +--+ ee eee 26 40 
Germany, West__-.-------------+-------------------------------- +--+ eee 22 wonnee 
Japan.____--------------------+----------- ne eee eee 764 845 

_ Netherlands. __-.-------------------------------------------------------- 29 29. 
Norway. ------------------------------ +--+ ee ee eee eee wee 45 

- Rumania_..-.----------------------------------------+------------------ 0 ------ 19 
, Spain____....-.----------+---------- +--+ ee eee eee 17 19 

United Kingdom___...-_----..---.--.------------------------------------ 69 11 
United States_._.-....-.-------.-.--------------------------------------- 87 60 
Other _....--------+----------------------------------------------------- 18 ------ 

RS OS C:); SO C7 
1 Data on exports by type for 1969’are from a compilation by the Indian Bureau of Mines and differ from 

that reported in official trade returns, which were used as source for all 1968 information in this table as well 
as for 1969 destinations. | 

of both domestic and imported materials, than 1.3 million tons in 1969, and avail- | 
: may substantially elevate output levels by able information indicated that as in 1968, 

1974. | | India remained in a position of self-suffi- 
| Uranium.—Although all activities relat- ciency. The entire increase in output was 

ing to uranium exploration, production, absorbed by domestic users, as exports fell 
and trade are conducted by ‘the Govern- by nearly 16,000 to 156,889 tons, and year- 
ment and despite security regulations pre- end stocks declined by 34,000 to 240,000 

| venting the publication of information on tons. Production at about 90 percent of in- 
such subjects in the interest of national se- stalled capacity, reportedly was held back 
curity, some facts on activities in this field by the Government’s Cement Controller, to 

have been released to the public. Most no- avoid the accumulation of surplus cement. 
tably, it was reported that the Gov- Of the total cement export, 80,987 tons. 

ernment-owned Uranium Corporation of was shipped to Nepal while 57,959 tons 
India, Ltd., ore concentration plant at Ja- was destined for Ceylon. | 
duguda, Bihar, operated continuously dur- Gypsum.—With a reserve of 1,173 mil- 

ing 1969 “nearly” at full rated input Ca- lion tons of gypsum (according to GSI es- 
: pacity of 1,000 tons of ore daily. This timates made in 1969), India is now and 

facility, the country’s only such plant, is sit- will remain self-sufficient in gypsum for 
uated at the Jaduguda mine, where 12 kil many years. Output, at over 1.4 million 
ometers of underground workings report- tons, exceeded that of 1968 by over 9 per- 
edly block out about 1 million tons of cent. Of the 1969 output, 710,000 tons 
minable ore. The ore body, as now deline- (grading 83 to 86 percent CaSO4e2H20) 
ated, extends 1,000 meters along a struc- was consumed by one entity, the Govern- 

ture and to a depth of at least 420 meters. ment-owned Sindri Fertilizers and Chemi- 
This was the only property under exploi- cals, Ltd., which uses the mineral to pro- 
tation in 1969, but occurrences at Umra qyce ammonium sulfate. This firm was 

and Udaisagar near Udaipur in Rajasthan sjated to terminate the use of gypsum as a 
have received some atten tlon as possible yaw material in 1969 upon completion of a 
additional sources, although it is reported pyrite-based sulfuric acid and triple super- 
that the ore grade in Rajasthan is only phosphate plant; however, opening of this 
about one-fifth that of the Jaduguda de- facility was delayed, and furthermore, the 
posit (the latter’s grade is not reported) . source of pyrite for the new facility has 

been adjudged to require additional devel- 
NONMETALS opment before it will be ready to supply 

Cement—Cement output advanced more _ the required pyrite. The pyrite-based oper-
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ation was expected to produce an artificial mosaic flooring. Exports accounted for only | 
gypsum which would be used by the Sin- 9 percent of the total produced in 1969. 

: dri ammonium sulfate plant, but the eco- Mica.—India retained its position as the | 
nomic validity of such an operation has world’s leading supplier of strategic grades 

been questioned because such artificial of mica in 1969. Recorded output of crude 
, gypsum has been found to contain deleter- mica declined slightly, but it is believed 

ious impurities that adversely affect further that actual output increased, with a grow- 

_ processing to ammonium sulfate. It has ing gap between recorded production and 
been indicated that further study of the actual output. This gap is reflected in the | 

practicality of this scheme may have.con- difference between recorded crude mica 
tributed to the delay in its implementa- output and recorded exports; the latter oe 
tion. : figure has consistently exceeded reported — 

Kyanite and Sillimanite.—It has been re- crude output, with no allowance for losses 
ported that the Government of India is in processing. Recorded 1969 exports of 7 
considering an early curtailment and possi- strategic grades of mica were significantly os 
bly a total ban on kyanite exports within greater than those for 1968 on a tonnage 7 

5 years unless additional reserves are basis while exports of nonstrategic grades | 

found. Domestic consumption apparently _ fell slightly; overall value of mica exports, 
has increased considerably in recent years however, advanced almost $700,000 and to- — 
because of expanded production of high-  taled over.$22 million for 1969. Distribu- 
temperature refractory bricks, gas burner tion of total exports by type appear in 
tips, spark plugs, heater elements and high table 6; distribution of total exports by : 
voltage electrical insulators—all of which country on a tonnage basis are not avail- 
use kyanite as a body-mix additive. In able, but from the viewpoint of value, 
1969; indigenous requirements for kyanite leading destinations of total mica. exports 
were estimated at 10,000 tons per year, and were: U.S.S.R.—$5.0 million; United States _ 
the Government forecast a demand of —$3.5 million; Japan—$3.3 million; United 

18,000 tons per year by 1973. At the same Kingdom—$2.2 million; Poland—$1.2 mil- | 

time as domestic requirements increased, lion; and Czechoslovakia—$1.2 million, . 

reserve estimates were revised downward to mo . 

the vicinity of 500,000 fo 600,000 tons Table 6.—India: Mica exports by type ; 
which at present extraction rates consti- . oo ; 
tutes only a 7-to-9-year reserve. | _ (Metric tons) 

In the case of sillimanite, the resource, © —-—O 
situation is not as critical, with a reserve Type 1968 1969 
of at least 500,000 tons in three areas only ~ =  ———~<—SCSCS—S— 

and perhaps aggregating 2 million tons in RijmS777772777777777777772 "8607 
total and an annual output of less than Cut condenser film and plate- 37 36 

10,000 tons. However, because of antici- Cutsheetandstrip--------- 
pated appreciable increases in local de-  Splittings_---.------------- 6,001 6,686 

mand above the 1,00-ton level estimated Pyyhoond Waste---------"-- 19 pay 81289 
for 1969, the Planning Commission has re-  Micanite and builtup mica-_- 12 21 

quested an economically oriented reap- Total................ 21,187 21,056 
praisal of known reserves and an explora- 9. 

tion program for new reserves during 1970. : . 

Magnesite.—With output reaching a new Phosphate Rock.—Commercial _ scale 

high of 260,203 tons, India’s magnesite phosphate rock ‘mining began in July 1969 

industry registered a modest advance over for the first time in India. Output through 

its 1968 performance. The overwhelming yearend totaled 69,175 tons, all from the 

bulk of output was consumed domestically, Jhamar Kotra deposit of the Rajasthan Di- 

with refractory manufacturers consuming  rectorate of Mining and Geology, 13 miles 

most of the total used in India. However, southeast of Udaipur. While the actual 

limited quantities were used in the manu- 1969 production was small in comparison 

facture of cement, rubber and boiler lag- with the estimated requirement of about 1 

ging, and inferior grade material was con- million tons annually, it was indicated 

sumed in production of floor tile and that a substantial increase would soon be in
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the offing. Late in 1969, the State of Rajas- markets. Virtually all of the output was 
man contracted wath Bikaner Gypsum Co., recoveret Oy evaporation in coastal areas, 

td., a joint public-private sector venture, one rock salt mine was in operation at 
to develop and mine the deposit for 10 Mandi in Himachal Pradesh (deposit re- 
years, with expansion to 1,000 tons per.day _ serves 700,000 tons) , ‘and a limited amount 

_ to start in 1970, and with an ultimate goal of salt was obtained from inland lake and 
of 2,000 to 5,000 tons per day. a subterranean brines in Rajasthan. 

| Several other deposits are known in the The State Trading Corporation, India’s 

, same general area of Rajasthan, ane at sole exporter of salt, embarked on a salt 
least one of these, the Matoon deposit, export sales promotion program in 1967, 

previously held by India’s Central Govern- which produced quite satisfactory results 
ment, was turned over to the public sector insofar as contracts were concerned. How- | 
firm. Hindustan Zinc _ in ee for “ ever, despite a resource and facility base 

| velopment and mining. ihis deposit: wi capable of supporting a sizable expansion | 
require underground mining for all but a of production for exports, the State Trad- 

small part of the total ore present. ing Corporation through 1969 was unable 
| Reserves in the Udaipur area have been to meet its commitments because develop- 

tentatively reported at 76 million tons, ment of port-loading facilities fell behind 
grading 20 to 36 percent, but it should be plans, a situation which had not been im- 
stressed that these figures are only partial proved through yearend. | 7 
and do not cover‘all known deposits. Be- : 
cause of the grade and general nature of MINERAL FUELS | 

_ the ore, beneficiation of much of this ma- | pe 
. terial is regarded as essential if the: full - Coal.—Coal continued to rank as India’s 

potential of the deposits is to be realized. leading mineral commodity in terms of 

To this end, AID has provided a phos- value of crude output, accounting for 

Ce rece Recm a Mighty ver percent of the total for al | | : | , commodities. The total value for coal, 
for Pot olan fechmques, anne call equivalent to $326.65 million, was 21 per- 

| for pilot plant stu vidi uring 1970. Prelim- cent’ above that recorded for 1968, al- 
inary raboratory studies produced a3 wen though physical output increased only 3.2 
trates grading 36 percent P20s5 an Per percent; this gives an average value per 
cent Fe203 with an 80 percent nt POD ton equivalent to $4.47, or 17 percent 
rom. Maton ores grading 20 percent P205 above that calculated for 1968. : 
as mi : 
- , . Despite continual increases in coal out- 
Regarding the Mussoorie Phosphate de- put during 1964-69, the industry contin- 

posits of Uttar Pradesh discovered with . 
. . . ued to operate much under capacity, 

AID assistance in 1968, exploration work ey “17: 
é . was which in 1964 was rated at 97 million tons 

was terminated in 1969, but beneficiation . : eye 
. and in 1969 at about 90 million tons. 

studies on these complex phosphates were — . 
continued under guidance of the AID ben- Of total 1969 output, private collieries 

eficiation specialist. However, because of produced 74.4 percent, the National Coal : 
the remoteness of the deposits, the neces- Development Corporation (NCDC) collier- 
sity for underground mining, the relatively ies produced 20.5 percent, and Singareni 
low grade of ore and the question of the Collieries Company (Andhra _ Pradesh 
actual quantity of minable ore available, State-Central Government owned) _ pro- 
the potential of this region for develop- duced 5.1 percent. Corresponding 1968 per- 

ment in the foreseeable future is question- centages were 76.1, 18.0, and 5.9, respec- 
able. tively. Distributing total output by grade, 

Salt.—India’s salt output reached a new **- Percent was coking coal and 77.5 per- 

record high of almost 6.4 million tons in C&Mt was noncoking coal; distributing out- 

1969. Of the total produced, about 70 per- Put by mining method, 22 percent was 
cent was for direct consumption by hu- from opencast operations and 78 percent 

mans and animals, 15 percent was used by 0m underground mines. | 
the chemical industry, 4.5 percent was ex- A total of 792 mines were reported in 
ported, and the remaining 10.5 percent production in 1969, 14 more than in 1968. 
was destined for miscellaneous domestic The total was distributed as follows on the
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basis of quantity produced by each mine Petroleum.—India’s petroleum industry : 
(1968 figures for comparison) : continued to show substantial growth in 

| almost every phase of its activities in 1969. 
| Output per year ~ 1968 1969 Crude oil output was up nearly 19 percent 

_(metric tons) to more than 51.7 million barrels; crude 
More than 600,001_-.-.---------- 6 8 oil imports increased 1 percent to almost - 

1207001-800°0002222222vc222z. 168 147 78:8 million barrels; refinery throughput 
60, 001-120,000__.--------------- 109 107 advanced 9.] percent to nearly 131.4 mil- 

: oes G00 wc cceecciizzi22 733 732:«Ssdtiom_ barrels; refinery output (excluding 
Below 6,001__.------------------ 185 217 plant fuel and losses) increased 8.3 percent 

Motel... 778~«*T9Q.~«<“‘«‘ «almost 124.6 mailllion barrels; product _ 
$$ — __ imports jumped 19.6 percent to more than 
Coal consumption including exports in 8.4 million barrels; and product exports : 

1969 totaled about 72 million tons, distrib- registered a 27 percent growth to 6.4 mil- 
uted as follows by industrial sector, in mil- lion barrels. | . 
lion tons: Iron and steel industry—17; rail- Exploration, Drilling and Crude Oil Pro- 
ways—I16; thermal power stations—16; coke duction.—In the field of exploration, there 

ovens—3; other, including exports—20. were no major discoveries reported in 
While the Government Planning Commis- 1969, but it was indicated that prepara- 
sion forecasts a demand (consumption plus tions were nearly complete for an on- 
exports) of 93.5 million tons in 1973 and schedule start for India’s deepest explora- 
such a level is possible if consumption tory effort, a plus-20,000-foot hole at 

continues to increase at the rate of about Suruin, 44 kilometers southeast of Jammu 
7 million tons set in 1969, a level of 84 to in the State of Jammu and Kashmir. This 
88 million tons for 1973 (annual increase project, to be drilled by the Oil and Natu- 
of 3 to 4 million tons) appears more ral Gas Commission (ONGC) with U‘5S.- 
likely. | a built equipment, reportedly has a good | 

Proved coal reserves reportedly total possibility for oil and gas. showings at 
about 45 billion tons, and a total national about 20,000 feet. Also of significance was 
reserve of 120 billion tons (proved, indi- the yearend near-completion of India’s first 
cated, and inferred) was reported in 1968. offshore (shallow water) drilling platform, — 
Lignite—The Neyveli Lignite Corpora- which was slated to be used in early 1970 

tion (public sector) Neyveli mine re- for drilling to test a structure about 6 
mained the only ‘significant producer in miles west of Aliabet Island in the Gulf of 
India through 1969, accounting for all but Cambay. Regarding deeper offshore explo- | 
61 tons of the nearly 4.2-million-ton na- ration drilling of the so-called “Bombay 
tional output. Facilities integrally associ- High” structure, no concrete steps toward 
ated with the lignite mine showed im- actual commencement of work were taken 
proved performance in 1969 but continued in 1969 as the Government neither ac- 
to operate well below rated capacities. The cepted offers of foreign company assistance 
urea fertilizer plant produced 96,718 tons made in bids submitted in 1968, nor opted 
in 1969, or about 64 percent of capacity for a wholly Indian project. 
(51 percent in 1968) and the briqueting At yearend 1968 (latest data available) , | 
and carbonizing plant, which produces India’s crude oil reserves totaled 984.7 mil- 
smokeless domestic fuel briquets, produced lion barrels, 1.6 percent greater than at 
149,197 tons, 19,197 tons more than in yearend 1967, despite the substantial in- 
1968. crease in output. The slight growth in re- 
Natural Gas.—India recorded a 20.7-per- serve, however, was almost wholly the re- 

cent increase in natural gas output in 1969 sult of development drilling. No complete 
relative to 1968 performance. Reserves accounting of drilling activity in 1969 is 
stood at 2,237 million cubic feet as of Jan- available, but ONGC reported the comple- 
uary 1, 1969 (latest data available), the tion of 97 wells (“more than 640,000 
same level given for January 1, 1968. Four feet”) using 53 rigs, compared with 124 
relatively short gas pipleines were in oper- wells (947,000 feet) in 1968. Unreported 
ation—three in the Gulf of Cambay area’ was drilling by Oil India Ltd. (with four 
(two feeding power stations and one feed- rigs operating) and Assam Oil Company 
ing a fertilizer plant) and one in the (with one rig operating). Available infor- 
Assam area. mation indicates that in all of India at
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yearend, there were about 951 producing India’s 10th refinery, the joint Indian 
oil wells, 79 gas wells, 113 wells under test, Oil Corporation-French-Rumanian venture 
and 32 water injection holes in operation. at Haldia, remained under construction 
Reportedly 494 dry holes have been drilled throughout the year, and completion, orig- | 
since the beginning of oil exploration in  inally scheduled for 1971, is not expected 
India and 340 producing wells of record until late 1972 or early 1973. The facility, 

_ have been abandoned. when completed, is to be an 18.25 million 
Re fining —With the addition of the  Datrel producer. The nation’s 11th refin- 

50,000-barrel-per-day Madras refinery in ‘"Y? ue Soncalied Northwest renner, re- 
June, India had nine operational oil refin- ™#ined among planned projects. with site eries, with an aggregate throughput capac- selection (Rajasthan, Uttar Pradesh, or 

ity of 431,200 barrels per day, and during New Delhi) still a matter of debate. . | the year produced nearly 124.6 million In addition to the full-fledged refineries 

barrels of products, 8 percent more than in ne ea on ee india had two lub av 
1968, from a total throughput of almost mg 0! d nd ‘Oe stabe India’ Ltc $227 

| 131.4 million barrels. Of the total refinery YC@TeNG and me nea Seta g feed, 60 percent was imported compared million lube oil base stock /light distillate 

with 63 percent in 1968, while the balance Processing Pp lant near Bombay reportedly was of domestic origin a —_ was undergoing trial runs with commis- 
cS oo | sioning slated for early 1970. : 

_ Although total refinery output advanced Transportation —Despite additions to In- 

Sight feet that opera in TO reg nt oes pane atm ll anor : one - continued to be the dominant means o 
tered significantly lower output on a plant moving petroleum products in India, with 
ey plant pass meng te Pt of Accs _ coastal tankers playing a significant role in 
renneries, Only the Migdoi plant of Assam = product - distribution along the coast. At 

_ Oil Company showed a marginal gain; the yearend oil pipleines totaled almost 3,000 
Bupman shel, . mane and ee pans kilometers, including four crude lines with 

: registered declines that were attributed di- 4 total length of about 1,260 kilometers 
rectly to the continuing controversy be- and four product lines aggregating about) __ 
tween the Government of India and the 1,737 kilometers. Construction continued 

private firms over imported crude oil on the 130 kilometer Kalol-Navagam-Hal- | 
prices. As a result of this controversy, the ia line, with completion scheduled for 
Government about midyear initiated a pro- _jate 1970. | 

gram of foreign exchange restrictions on -Marketing—The public sector Indian 
crude oil imports, which noticeably re- Qjl Corporation (IOC) increased both its 
duced me the fe in ue last half of the level of sales on a volume basis and_ its 
sperational “in ; 9 68. be ane et Rovall share of total product distribution in _- 

registered notable gains in production for India, the latter rising from 42 percent in 
1969, Gauhati operated close to its 1968 1968 to over 48 percent in 1969. Among 
level, and Cochin showed an output drop the private firms, only Burmah Shell main- | 
as the result of a fire. By yearend, how- tained its volume of sales at 1968 levels 
ever, all facilities at Cochin had been re- (while registering a lower percentage of 
stored and were operating at or near ca- total sales); all other private firms ac- 
pacity. | counted for both a lower percentage of 

The new public/private sector (Govern- total sales and a lower quantity. The IOC 
ment-controlled) Madras refinery opened increase both in quantity and share was 
a June, put Con not operating ‘I capacity directly related to (1) production rises by 

y yearend. Costs were reportedly excep- . finerj hi 
tionally high because of delays in port im- public sector re no ich market provements, which would permit 60,000- through IOC; (2) inception of operations 

deadweight-ton (d.w.t.) tankers to provide 2¢ the new Madras refinery (which also 
feedstock. Until such improvements are Markets through IOC); and increased sales 
made, the port can accommodate only of kerosine imported by IOC from the 
tankers of less than 35,000 d.w.t. US.S.R.



The Mineral Industry of Indonesi e Mineral Industry of Indonesia 

| By Arthur F. Grube+ and R. A. Pense? 

The Indonesian mineral industry made million. Crude-oil output was scheduled to 

substantial progress in 1969 in production rise to 440 million barrels in fiscal 1973 

growth of important commodities such as (April 1973-March 1974). With fiscal 1969 | 

petroleum and tin and in attracting for- production reaching 293 million — barrels, | 

eign capital for future mineral develop- fiscal 1970 (April 1970-March 1971) out- 
ment. | | put was targeted at 358 million barrels. | 

In the very important petroleum sector, The latter amount, with some new taxes, | 

which accounted for an estimated 3 per- would provide the Government in fiscal 
cent of net domestic production, output of 1970 with an estimated $350 million in | 

crude oil rose 23 percent. Government rev- revenue, almost 30 percent of its total in- 

enue from petroleum operations during come. | 

fiscal 1969 (April 1969-March 1970) was The principal trends in the granting of | 
estimated at $250 million, or roughly 28 new exploration contracts in 1969 were a 

percent of total receipts. Foreign invest- reduction in the time necessary for negoti- 

ment in the petroleum industry in calen- ating an agreement and the somewhat less 

dar 1969 was estimated at $96 million, ap- favorable terms available to applicants. 
proximately 40 percent more than Among the latter was a stipulation near 
investment the previous year. The conclu- yearend that prior. to development work 

sion of eight new petroleum exploration foreign investors must establish an Indone- 

and development contracts during the year  sian-incorporated operating company. In 

raised the total of such agreements in ef- the awarding of petroleum concessions, the | 

fect at yearend to about 30, involving the new conditions also generally included a 

participation of at least 18 U.S. companies. provision for the initiation of production 

Five contracts for nonfuel mineral pros- bonuses at lower levels of output, reinvest- 

pecting and exploitation were concluded. ment in Indonesia of part of profits, and 

These brought to eight the number of the opportunity for some private Indone- 

agreements reached since the 1967 promul- sian investment in operating companies if 

gation of a basic mining law and favorable commercial production takes place. New 

foreign investment legislation. Reportedly, legislation concerning taxation was immi- 

these five new contracts represented an in- ment near yearend, but potential effects 

vestment commitment of $330 million. were not yet celar. | 

Fiscal 1969 was the first year under the The first two “general mineral” explora- | 

new 5-year development plan (April tion contracts were given to Kennecott Cop- | 

1969-March 1974). Total plan investment per Corp. of the United States and the 

has been set at $3,500 million, of which an quasi-governmental Overseas Mineral Re- 

. estimated 55 to 60 percent is to come from sources Development Co.,. Ltd. (OMRDC), 

abroad. Approximately 44 percent of in- of Japan. P. T. Kennecott Indonesia, Inc., 

vestment is to be in the priority field of a local subsidiary, will search for, and de-* 

agriculture, 30 percent in infrastructure, ““TYndustry economist, Bureau of Mines, Wash- 

and 12 percent in industry and mining. ington, D.C. . ; 

Mining’s share alone is estimated at $280 ington DG specialist, Bureau of Mines, Wash- 

363
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velop if feasible, nonfuel minerals over principle, which favors a country of scat- 

some 30,000 square miles. Exploration will tered islands such as Indonesia, is expected 

be conducted in West Irian (18,100 square to help in projected negotiations with Aus- 
miles) , where Kennecott is already drilling tralia about their mutual offshore bounda- 

for copper; in south Sumatra (9,200 square ries. 

| miles) ; and in central Java (2,700 square The U.S. Geological Survey initiated a 

miles). OMRDC, incorporated in Japan, program of assistance to the Indonesian 
_ will investigate about 3,900 square miles in Geological Survey (GSI) intended to in- 

west Sumatra. Both companies initially are crease the number and skills of GSI per- 

| being granted maximum general survey pe- sonnel. Emphasis is on training and re- 
riods of 1 year, intensive exploration Pe search in the fields of geophysics, 

riods of 3 years, evaluation periods of 1 geological mapping, and photogeology. 

year, and facility construction periods of 3 ‘By yearend the Government’s principal 

. years. In addition, Kennecott 1s to have an new mineral industry organizations, formed 

extra year for survey work in West in an- in mid-1968 and confirmed in late 1969, 
: A third, more tentative, general mineral es | 

| —_ . appeared to be gaining in competence and 
exploration award was outlined during the . . 

: | ? ne efficiency. These included P.N. Pertamina 
year for Bethlehem Steel Corp. and Rio aos ° ge ae as 

. . | (Pertamina) , which has jurisdiction over 
Tinto-Zinc Corp. Ltd. over about 15,000 

, “ys the development of petroleum and natural 
square miles in west Sumatra. | . 

wes } gas; P.N, Tambang Timah (Timah), con- 
Conditions for offshore petroleum explo- . . 

wos . trolling output of tin; and P.N. Aneka 
ration were considerably enhanced as the ka ’ hor; 

_ Government moved vigorously towards Tambang = (Aneka) , with aut ority over 

clarification of its marine boundaries with most other hard rock mamning- At present 

neighboring countries. In February a pro- Aneka SUPETVISES prinerp ally the extraction 

clamation asserting Indonesia’s jurisdiction of bauxite, nickel, diamond, gold, and sil- 

over its Continental Shelf was issued in Ver by Government enterprises, but future 
general accordance with the principles es- activities are also to be undertaken in iron 

tablished by the 1958 Geneva Convention. sand, manganese, and copper mining. 

-  luded on the most pressing frontier, that nizations included P.N. Tambang Batu- 

with Malaysia, which clearly delineated bara, in charge of coal production, and 

their entire joint boundaries. Embodied in P.N. Aspal Negara, handling production of 

the understanding was the principle of rock asphalt. While the last mentioned is 

using the outermost island of a country as under the Ministry of Public Works, all 

the basis for drawing a median line when other bodies are subject to the Ministry of 

overlapping national claims existed. This Mining. : 

PRODUCTION 

Output of crude petroleum, by far the years the 360,000-barrel-per-day production 

most important mineral commodity Indo- rate of its Sumatra properties. Production 

nesia produces, vaulted 23 percent. This of tin, the country’s second most significant 

was largely because of the apparent success mineral product, increased probably be- 

of P.T. Caltex Pacific Indonesia’s program, cause of better maintenance and utilization 

initiated in 1967, of doubling within 2 of dredges.
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| Table 1.—Indonesia: Production of mineral commodities 

(Metric tons unless otherwise specified) _ 
i 

Commodity 1967 1968 1969 
eee 

METALS 
Aluminum, bauxite, gross weight.-.....----..-----..----. 920,166 879 ,3238 ‘770 , 341 
Gold, metal!___._---..----....-.-.....--._troy ounces__ 7,752 5,968 7,597 
Lead.......---.--------------- eee eee NA NA NA 
Manganese ore___...-.------------------------.-------. ¢10,000 e 10,000 NA 
Nickel, mine output, metal content e___..--2---- 5,118 7,859 © ~ - 6,900 
Rare-earth metals, monazite sand___._.--._-._._____ '___. NA e 25. NA 
pilver-------------~----+----20-thousand troy ounces.; —° 309 ~ 309- B16 - 

in: 
Mine output, metal content__......._...___long tons_- 18,600 16 , 568 17,146 
Metal._...-----.-------1---------- do 1,481 4,885 5,898 

NONMETALS . 
Asbestos... .---.--.--------- +--+ r 349 NA NA 
Cement.___----.----------------------~.thousand tons__ e 350 411 540 
Clays, kaolin._...-.-....-----------------2-- eee 2,267 e 2,500 e 2,500 

Diamond: _. 
. Industrial e....................._..thousand carats_- 6 6 6 

Gem ¢._...-2----2 ee do_ 14 14 " 14 

Total e._._..--.--..-----_-_-_---_----------do__.. 20 . 20 20 
Fertilizer material, phosphate rock e.___....-....._-_-_--- 10,000 10,000 | 10,000 
Salt, all types e_____-..._-.._......_..... thousand tons__ r 300 r 80 180 
Sulfur, elemental. -.......--._.2---- 2 eee r3,306 . e 1,200 e 1,200 . 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt rock, bitumen content e........-..---.-.__-__---.- 10,000 10,000 12,000 
Coal__._-.-----..-...-----------------.-thousand tons__ 208 176 - 191 
Gas: Natural: 

Gross production e___._____...__.._million cubic feet_- NA 115,045 100,000 
Marketed ¢__.....-..--.2 22-2 do__ 22 ,000 24,066 30,161 

Natural gasoline. _......_......thousand 42-gallon barrels_- NA 260 NA 
Petroleum: : 

Crude._......----...-----------..----..-..-.do___. 186,231 219 ,912 271,001 

Refinery products: | oo | | 
Gasoline. _..-...-.-..-----.-...-.-------do____ 10,344 . 10,991 10,927 
Kerosine and jet fuel_____..._..-__..-...-do__~- 18,419 14,317 15,943 
Distillate fuel oil. ............-____...._.-do_-__. 11,126 18 ,672 8,371 
Residual fuel oil..._..._......_._..._-....do__-_- 10,784 12,890 12 ,926 
Other ?__22 2 -do__ 18,319 15,978 24,467 | 

Total 8._...-.---2- 2-2-2 ---e-----do_--. 68,992 67,848. 72,634. 

e Estimate. _* Revised. NA Not available. | } 
1 Officially reported Indonesian statistics representing Government output; private production by small 

unorganized producers may be as much as 30,000 troy ounces per year. 
2 Includes unfinished oils requiring further processing. . . 
3 Excludes refinery fuel and losses. | 

| TRADE 

Mineral commodity exports during 1969, The following tables contain the latest 

as in past years, continued to account for comprehensive trade data available. 

nearly one-half the value of the country’s 

total export trade, Crude oil and refined Table 2.—Indonesia: Exports of selected 
products, estimated at $360 million, were mineral commodities to Japan 1 

the most significant mineral exports. Min- (Metric tons unless otherwise specified) 

eral commodity imports, however, ac- Commodity 1968 1969 

counted for only a small proportion of the. =< 
, . METALS 

country’s total imports. , Aluminum, bauxite.-..-.------ 757,310 767, val 
° * ron and steel scrap___....__ - ,382 , Japan continued as major customer for Manganese ore..........222. 6288 «8.140 

mineral exports and was a major supplier Nickel, ore and concentrate. _._ 234,960 268,099 
. eae . MINERAL FUELS AND 

of mineral commodities to Indonesia. Dur- RELATED MATERIALS 
. . . Crude oil? 
ing 1969, Japan shipped 331,175 metric D thousand 82-gallon barrels. _ 67, 317 107, 927 

i istillate fuel oil........do___- tons of cement to Indonesia, 170,774 tons Residual fuel ol v2 2727don2.«11,641. 18,388 

of iron and steel products, 60,257 tons of 

manufactured fertilizer, and 1,121,000 bar- ; 1 Official trade, returns of 2 apan. Data shown in 
ieu of official Indonesian trade data. 

rels of refinery products. 2 Includes unfinished oils.
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Table 3.—Indonesia: Exports and reexports of petroleum | 
| (Thousand 42-gallon barrels) 

Commodity Quantity Principal destinations, 1968 

Crude oil_......2.....--.. 146,632 Japan 53 749; Australia-New Zealand 33,609; United States 23 238. 

Refinery products: a | : : 
Motor gasoline. ___.___ 576 Australia-New Zealand 249; South Vietnam 110; Thailand 105. 

. Jet fuel. 1,087 Virtually all to Singapore. 
Distillate fuel oil. _--__ 878 Singapore 700; Thailand 83; South Vietnam 71. 
Residual fuel oil__-.___ 5,251 Singapore 3,072; Japan 1,640; Thailand 493. 
Paraffin oil distillate 1__ 1,203. Japan 1,106; Netherlands 59; France 38. 
Waxy residuali!_...... 18,499 Japan 10,923; Australia-New Zealand 3,914; Netherlands 3,112. 
Other?....-.--.------ 464 Australia-New Zealand 75; Hong Kong 58; Thailand 51. 

| Total.,...--.------ 27,958 XX | 
Bunkers__....-...---- 391 NA. . . 

NA Notavailable. | XX Not applicable. | | : OS 
1 Unfinished oils requiring further processing. 
2 Includes solvents, waxes, and liquefied petroleum gas. 

Source: Monthly Bulletin, Petroleum and Natural Gas, Indonesial Directorate General of Petroleum and 
Natural Gas, 1968. : , 

| : Table 4.—Indonesia: ‘Trade in selected mineral commodities, 19671 

Commodity Quantity Value - Principal sources or destinations 
| | (metric tons) (thousands) 

EXPORTS 
Aluminum, bauxite__..-..--...-... . 868,308 $7,737 Mainly to Japan. | 
Iron and steel scrap_....-..-------- 17 , 843 752 All to Japan. . 
Manganese ore and concentrate___-_-_ 7,176 | 173 - Do. 
Nickel ores and concentrate_._____..- 128 ,455 1,968 Do. 
x onferrous metal scrap... -.-------- 311 188 Mainly to Japan. 

in: 
Ores and concentrates_.._.....- 16,431 38 ,377 All to the Netherlands. — 
Metal and alloys.._........-.. 1,688 5,662 France and West Germany. 

IMPORTS 
Aluminum, metal, including alloys, all - 

forms. _...-.-.2-0200---.-------- 4,366 3,065 West Germany and Japan. 
Cement.__.......---.-.----------- 88 ,010 1,347 Mainly from Japan. 
Copper, metal, including alloys, all | . 

forms. _....-...-..-----------«- - 1,025 1,754 West Germany and Japan. 
Fertilizers, manufactured____-...--- 133 ,658 6,255 Japan, West Germany, Netherlands. 
Iron and steel, metal, including alloys, 

all forms_._.-..-...--- 4-2-2 NA | 24,942 Japan, West Germany, United States. 
Sulfur, elemental. ._...-....-..-..- 5,188 333 West Germany and Canada. 

NA Not available. 
1 Derived from United Nations data on countries trading with Indonesia; represents bulk of mineral trade, 

excluding mineral fuels, but not total. Trade with Communist countries is excluded. 

COMMODITY REVIEW 

| METALS bauxite in 1969 and 1970 and of 1,000,000 

Aluminum.—Bintan Island, with reserves '? s annually in the next 8 years. Three 
of bauxite now tentatively established at ™ajor Japanese aluminum producers— 
40 million tons, remained the focus of the Nippon Light Metal Co., Ltd., Showa 
growing aluminum industry in 1969 de- Denko Co., Ltd., and Sumitomo Chemical 
spite developments elsewhere. Construction  Co., Ltd.—already engaged in developing 

was underway at the Bintan shipping port reserves on the island, announced tentative 
of Kidjang to increase storage capacity § jans to construct a 200,000-ton-per-year 
from 42,000 to 90,000 metric tons, to im- . 

: . alumina plant there. 
prove loading capacity from 500 to 1,000 On § the Ind . 
tons per hour, and to dredge the harbor n sumatra the indonesian Government 
to accommodate vessels of 30,000 deadweight WS strongly encouraging the erection of a 
tons rather than the present 20,000. Ex- ™ajor reduction plant near a hydroelectric 

ports of Bintan bauxite in 1969 totaled plant to be built on the Asahan River. 
862,000 tons, most of which went to Japan. Showa Denko and Sumitomo Chemical 
A recently signed contract calls for the were among the interested parties, which 
shipment to Japan of 800,000 tons of included, among others, Kaiser Aluminum



| _ THE MINERAL INDUSTRY OF INDONESIA 367 

& Chemical Corp. Aluminum Company of crude steel, or rolled steel. During 1969, 
America. (ALCOA), which concluded an however, five Japanese-financed projects for 
agreement in early 1969 to explore for and the construction of galvanized-sheet plants 
develop bauxite deposits principally in east had been approved by the « Indonesian 
Sumatra and west and southeast Kaliman- Government and three were underway. 
tan, apparently is not to be directly in- The Japanese steel firm, Kawasaki Steel 

, volved with the new Asahan project. Corp., and a trading concern, C. Itoh and | 
Copper.—During 1969, Freeport Indone- Co., Ltd., in partnership with the Indone- 

sia, Inc., a subsidiary of the United States sian company P.T. Indonesia, were build- 
firm, Freeport Sulphur Company, obtained ing a 12,000-ton-per-year plant at Medan, . _ 
loan commitments necessary to finance its Sumatra; Japan’s Fuji Steel Co., Ltd., and 
development of the Ertsberg Copper de- Mitsui and Co., Ltd., in collaboration with 
posit in West. Irian. The project’s total P.T. Ragam Logam, had a 15,000-ton plant 
cost is estimated at $120 million. The com- underway at Djakarta; and the Japanese : 
pany has obtained loan commitments from companies Yawata Iron and Steel Co., Ltd., | 
a group of five U.S. insurance companies C. Itoh and Co., Ltd., and Toyo Menka . 
and seven banks for $58 million and con-  Co., Ltd., had a 24,000-ton plant under 
ditional financing agreements from Japa- construction at Djakarta. - 
nese and West German sources for $42 In May a contract was signed by Aneka 
million. Of the $42 million, West Ger- and Japanese interests for the shipment to 
many’s Kredit fiir Wiederaufbau will pro- Japan of 300,000 tons annually of iron 
vide $22 million, and 13 Japanese copper sands over 5 years. beginning in mid-1971. 
smelting and trading companies will pro- The sands, located near Tjilatjap on the 
vide the remainder. The balance of $20 south coast of Java, grade an estimated 20 
million will be provided as equity funds. to 25 percent iron. About $3 million of In- 
Freeport Indonesia, Inc., has also signed donesian funds are being expended on the 
contracts with the Japanese copper smelt- project—one-third for the preparation of 
ing companies and a leading West German an open pit and for mining machinery 
smelter, Norddeutsche Affinerie, Hamburg, and a preparation plant; and two-thirds | 
for the sale of copper concentrates. The for enlarging the port and loading facili- 
Japanese firms hope to obtain 65 to 70 ties of Tjilatjap to handle 30,000-dead- 
percent of the. mine’s total output for a  weight-ton vessels. 
13-year period; the remainder will be sent Mercury—During the year two U.S. ex- 
to the German company. | perts studied a recently discovered mercury 

During: the year some progress was made deposit : near the Sanka Ropi copper 
in getting the Sanka Ropi copper project deposit on Sulawesi. A three-man Japanese | 
underway again. Sanka Ropi, in central team also visited Indonesia to study the 
Sulawesi, is known to have high-grade cop- possibility of developing mercury mines in 
per deposits, but their extent has not been the country. The results of these investiga- 
ascertained. Geotechnika, a Yugoslav State- tions were not reported. 

owned mining company, surveyed the area. Nickel.—The country’s entire 1969 nickel 
several years ago and then ceased all activ- ore output came from Pomalaa and Man- 
ities, It is reported that the Yugoslavs have tang Islands off southeast Sulawesi. Mining 
now agreed to take on Indonesian and operations were conducted in a 34-square- European partners for further exploration. mile area by the Japanese firm Sulawesi 

Gold and Silver—All recorded gold and Nickel Development Company (SUNI- 
silver production was from the Tjikotok DECO) under a production-sharing con- 
mine of Aneka in west Java. An explora- tract with Aneka. Virtually the entire out- tion program was initiated at this site to put was exported to Japan. SUNIDECO 
uncover new reserves; present resources are has indicated that it will be able to pro- 
believed sufficient for only about 10 more yide Japan with 350,000 to 425,000 tons of 
years of mining at present rates. Aneka’s nickel ore with a minimum 2.4 per cent 
gold dredging project at Logas in central  pickel content in 1970. This would be 
Sumatra was still in the stage of removing some 30 to 60 percent more than that ex- 
tailing overburden left from pre-World ported to Japan in 1969. Recent surveying 
War II operations. has indicated the presence of 60 million 

Iron and Steel—At yearend, Indonesia tons of lower grade (down to 1.5 percent 
still did not produce iron ore, pig iron, nickel) ore.
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In July the Government signed a final the tin-in-concentrate produced was again 
nickel-exploration contract, covering an shipped to Malaysia for smelting. Output 
area of about 15,000 square miles on Hal- from the new (1967) refinery at Muntok 
mahera Island, with a consortium of nine on Bangka increased as operators: overcame 
Japanese metal-producing and trading problems involving faulty. refractories. 
companies. The Japanese firms organized About 9,973 long tons of concentrates was 
the Indonesian Nickel Development Com- smelted in 1969 to produce 5,898 tons of 
pany Ltd. to commence exploratory opera- metal. The plant’s annual output capacity, 
tions in October. The new concern is com- originally announced as 25,000 tons, alleg- | 
mitted initially to spending roughly $2 edly is only 15,000 tons because of faulty 
million in a 2-year prospecting program. design. | 
Presently known reserves in the concession Uranium.—A 7-year agreement for ura- 

: area are estimated at 2 million tons of ore nium_ prospecting in Kalimantan was 
with a 1.52 percent nickel content. If re- signed in April between France’s Commis- 

| serves of 50 million tons of 1.5 percent ore sariat 4 I’Energie Atomique (CEA) and | 
are established, construction of a smelter is the Indonesian Government. Should any 

to follow. Indonesia now has three nickel- commercial discoveries be made in this 
exploration contracts in force. The other unexplored area, CEA would have exclu- 
two are with the International Nickel sive development rights. At yearend Ja- 
Company of Canada, Ltd., and P.T. Pacific pan’s Overseas Mineral Resources Develop- 
Nickel Indonesia, the latter a consortium ment Co., Ltd. reportedly was making 

_ of United States, Canadian, Australian, and arrangements for uranium exploration in 
Dutch concerns.3 west Sumatra. : : 

' Tin—The Rio Tinto-Zinc Corp. Ltd- . | 
Bethlehem Steel Corp. consortium finally | . NONMETALS 
withdrew from negotiations with the Indo- Cement.--Greater demand and fuller 
nesian Government regarding an offshore |, tilization of both old and new plants 

| tin concession. The withdrawal resulted . ne ew P 
from a Government decision to conduct contributed to the significant rise in Pre” 
such exploration on its own and followed auction mn Pa Outp ut from the Orsi 
the signing of an agreement with the 08 000 car va aja deh, Java was Ton. 
United Nations Development Program. "ol fons, a hocar nis: 1 © new ned 
Under the agreement, Indonesia will be asa plant at Ma asar in Sulawesi app care 

| loaned about $1.1 million for various tin to be operating at 75 to 80 Pe of he 

exploration activities in waters up to 30 no ne “he See tos t vf the ne | 
meters deep. The Government already has . bei " d to have 
let contracts totaling $300,000 for the out- bom te Ore) 0006 Pada, ° ave te © 

fitting of a new drilling vessel and for ad- om te , S ne adang plant at in- 
ditions to existing drilling platforms and ee ee ee eee call 5 devel 
docking facilities. Funds were also being . P rm th Cc over ee a eve 
sought at yearend from the Netherlands ment plan, the Government mas announce 
Government for a geophysical survey in intentions of producing 12 50,000 tons of 
waters from 30 to 50 meters deep by cement in 1973 to achieve national self-suf- 

Coastal Engineering Survey Consultants of ficiency. All basic materials for cementmak- 
the Netherlands and from the U.S. Agency mB lable; 8 psa reportedy are reaa’y 
for International Development for the im- odin woe ane 3 ‘Gia , oe he aimed’ at 
provement of a large dredge of US. origin. producing an artiicia’ sypsum fas been in- 

All tin production came as usual from itiated. Orders for six, small-scale, shaft- 

the three principal operations of Timah Kil n cement Plants were tentatively placed 
on Bangka, Belitung, and Singkep Islands. with an Indian firm, the Industrial Devel- 

About 40 percent was from hydraulic min- opment Corp. of tamil Nadu. These would 
ing and 60 percent from offshore dredges. een a lan etermined number of 
At Bangka a new offshore dredge (Bangka ot er small plants now scattered around 

I) with an 18-cubic-foot bucket was put t Diemona Although 1 ‘dl . 
into operation. At yearend Timah had 29 vamon fn: hy ous 1 ao e equip: 
bucket dredges, 13 cutter-suction dredges, ment was f nay ee ed, n o output was 
and five bucket-suction dredges. reported from Aneka’s project to recover 

Most (an estimated 11,000 long tons) of 3 For details, see 1968 Minerals Yearbook.
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_ diamonds by mechanical means from grav- ing conclusion for the sale of P.T. Stan- 
els in the Simpang Ampat-Pengaron area  vac’s Sungaigerong refinery in Sumatra to 
of southeast Kalimantan. All of Indonesia’s Pertamina, which would make the latter 
estimated 1969 diamond production again the nation’s sole refiner. In addition, two 
came from private producers in Kaliman- more refineries were under construction in 
tan, particularly southeast Kalimantan. | central Sumatra for Pertamina. Completion 

Fertilizer. Materials——During 1969 the of the 100,000-barrel-per-day refinery being 

urea plant based on natural gas, at Palem- built by a group of Japanese companies at 
bang in Sumatra, Indonesia’s only fertilizer Dumai and the 25,000-barrel refinery being 
plant, operated at roughly 85 percent of erected at Pakning by Refining Associates 

its 100,000-ton-per-year capacity. Plans for- Canada Ltd. will increasé by nearly one— 
mulated between the Japan Ammonium half the country’s persent 270,000-barrel 
Sulphate Industry Association and Pertam- _per-day capacity. | 
ina for manufacturing nitrogenous fertiliz- During the year, Pertamina continued to | 
ers from natural gas were abandoned in invite bids from oil companies interested | 
favor of the construction of a complex-fer- in securing exploration and/or develop- 
tilizer plant at either Djakarta or Surabaya ment contracts. Nine areas were opened 
in Java or Medan in Sumatra. for bidding. At least eight of the produc- 

| tion-sharing agreements required by Per- 
MINERAL FUELS _ tamina of concession holders were con- 

cluded. 

Coal.—Although production rose some- The contracts awarded were briefly as 
what during the year and costly excess follows: To Jenny Manufacturing Co., 
personnel continued to be pared, lack of which signed for itself and three other 
fresh capital needed to purchase new companies (State Marine Lines Inc., Santa : 
equipment threatened the very existence of Fe International, and Canada’s Syracuse Oils : 
P.N. Tambang Batubara’s three operations Ltd.) , two contracts, one for approximately 

| at Bukit Asom and Ombilin on Sumatra 17999 square miles on and around Kari- 

| and Mahakam in east Kalimantan. No pat- mata off eastern Sumatra and the other for 
ticular progress was reported on the proj- about 25,600 square miles in the Mentawi | 

: ect to modernize the Ombilin mines with JsJands, off western Sumatra; to Dearborn 
Polish machinery. Allegedly, demand con- Computer and Marine Corp., in’ partner- 
tinued to exceed supply, and a contract to ship with Storm Drilling Co. and one | 
ship 100,000 tons of coal to Taiwan had to other US, company, for approximately 
be cancelled. The principal consumers of 23,000 square miles on and off Halmahera 

coal in 1969 were the Government railways jn the Molucca Islands; to Asia Oil Corp. 

| on Sumatra (68,000 tons), the Padang ce- -— joint operation of the White Shield 
: ment plant (52,000 tons), and the mines Corp. of Canada (a U.S.-owned and U‘SS.- 

themselves (40,000 tons) . incorporated concern) and the Kenneth 
Petroleum.—Output from  Indonesia’s McMahon group of Australia—for about 

40-odd producing oilfields jumped to an 20,000 square miles off western Sumatra 
alltime high of 271 million barrels in 1969, and southern Java; to Gulf Oil Corp. in 
principally because of increases from fields partnership with Western Industries Inc. 
of P.T. Caltex Pacific in central Sumatra. for 50,000 square miles on and surround- 
These fields, of which Minas remained by ing Ambon, Buru, Ceram and Sula in the 
far the most important, produced 218 mil- Molucca Islands; and to Compagnie Fran- 

lion barrels or 80 percent of the total. Caise des Pétroles for approximately 4,600 

P.T. Stanvac Indonesia’s fields in central square miles adjacent to an onshore and 

and south Sumatra, including the substan- offshore concession obtained by the com- 
tial Duri field, contributed an additional pany the previous year in north Sumatra. 

17 million barrels. The scattered Java, Kal- In addition, the Royal Dutch/Shell Cor- 
imantan, and Sumatra fields of Pertamina poration returned to Indonesia after an 
accounted for the remaining 36 million absence of 4 years and signed for about 
barrels. 12,500 square miles in east Kalimantan. 

Output from the seven refineries and After extended negotiations the Southeast 
two asphalt plants increased at a more Asia Oil and Gas Company finally was 
modest rate but still reached a 4-year awarded approximately 38,600 square miles 
high. At yearend negotiations were reach- off southern Sulawesi. An announcement
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that Pakistan National Oil Co. (a private Japex hopes to begin commercial produc- 
concern) had acquired a 50-percent inter- tion in 1970. The other discoveries, off 
est in Southeast Asia followed almost im- northwestern Java, were made by a consor- | 
mediately. Unreported previously was the tium headed by a subsidiary of Atlantic 

contract signed in late 1968 with Agip Richfield Co., the Sinclair Exploration Co., 

S.p.A., a subsidiary of Ente Nazionale In- and a subsidiary of Natomas International 
drocarburi, for about 41,400 square miles (o,, the Independent Indonesian American 
off Kalimantan. | ; Petroleum Company. Five Exploratory» 

By the end of 1969, two concession hold- yes found high-gravity, low-sulfur crude 
ers had been successful in finding new . . 

. . oil at relatively shallow depths. In general, 
offshore oilfields.. Japex Indonesia Ltd. h . . duc} 

found oil off Idi in north Sumatra despite the area contains nine pro nucing zones 

some drilling difficulties. Tests indicated  (@PParently all sandstone) between 2,200 
that one well has three producing zones of and 3,800 feet. During tests, production of 
limestone between 8,600 and 9,600 feet and crude oil, which ranges from 37° to 40° 

a total production capability of up to API, reached 2,600 barrels per day. 
5,500 barrels daily of high gravity (45° At yearend there were five drilling ships. 
API), low-sulfur (0.04 percent) crude oil. operating in Indonesian waters. | :



The Mineral t e Mineral Industry of Iran _ 

By David A. Carleton } 

Although the expansion of Iran’s econ- ment. Because of the heavy commitment of 
omy slowed slightly in 1969 after 5 years public funds to new establishments during 
of exceptionally rapid growth, the mineral recent years, together with escalating costs 
industry, led by petroleum, continued to of projects underway, no new major mining 
make substantial gains. Accordingly, the or mineral projects were undertaken dur- 
mineral industry, as well as the economy ing 1969. Exploration and evaluation of 
as a whole, continued to be supported by the large Sar Cheshmeh porphyry copper 
the petroleum (including natural gas) in- deposits, perhaps the most promising min- — 
dustry. In 1969 the petroleum sector ac- ing prospect in Iran, continued during the 
counted for about 85 percent of the year. At yearend 1969, further development 
country’s foreign exchange eamings, of the deposits was awaiting the conclusion 
contributed 17 percent of the gross na- of financial arrangements. 

tional production (GNP), and provided A new mining law has been drafted and 
| $1.1 billion in Government revenue. The is expected to be submitted to the Parlia- 

Government's policy of encouraging foreign ent and, if approved, will take effect late 
capital investment and foreign expertise, in 1970 or early in 1971. The provisions of 
together with a longstanding stable politi- the new law are expected to improve op- 
cal situation, has contributed significantly wes "Pee Pi P 

, . . portunities for foreign investment in Iran. 
to Iran’s economic successes in recent years. 

Most of the large mineral-oriented enter- i Supervisory forei n mineral specialist (Petro. 

prises are owned in part by the Govern- leum). Bureau of Mines, Washington, D.C. 

PRODUCTION — - 

Other than for petroleum and natural March 29, 1970) was underway in May 
gas, the Iranian Bureau of Statistics has 1970. 

not collected statistical data on mineral Iran continued in 1969 as the world’s 
production since the Iranian year 1341 fourth largest crude oil producer and the 
(March 21, 1962 to March 20, 1963). The Middle East leader. At yearend, Iran was 
figures given in table 1 are highly arbi- strongly challenging Venezuela for third 

trary, representing extrapolations and, in P. osition. Total Iranian crude oil produc: 
, ; , tion in 1969 averaged 3,374,472 barrels 

some Cases, estimates based on _ exports. daily, up 18.5 percent from 1968. The 

The Bureau of Statistics has reported that yajye of crude oil production in 1969 was 

a -new survey of mineral production for about $1.7 billion based on estimated real- 
the Iranian year 1348 (March 21, 1969 to ized prices. 
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: Table 1.—-Iran: Production of mineral commodities 1 

(Metric tons unless otherwise specified) 
creer iene 

Commodity 1967 1968 1969 P 
re its STS 

_. METALS | | | oO | 

Chromite_..._....------------------------- 2 on eee eee 7 110,000 90,000 140,000 

Copper ore (3 to 8 percent copper) -_-_------------------------------ 12,000 12,000 12,000 

aa: 
Ore (6 to 60 percent lead) __---------------------------------- 37 , 000 37,500 50,000 

Ingots (smelter output) __-_...-------------------------------- 350 350 350 

Magnesite__...------------------------------------------------- 6,000 6,500 6,500 

Manganese (averages 40 percent manganese) ---- -------------------- 42,000 r 12,000 35,000 

Zine (5 to 60 percent zinc).___------------------------------------ 89,000 90,000 45 ,000 

Zine and lead (12 percent lead, 30 to 40 percent zinc) -----.---------- 20 ,000 20,000 45,000 

NONMETALS | | 

Barite.__.._.--------------------------------------------2---+-- 90,000 95,000 70 ,000 

Cement, hydraulic._.....--------------------------thousand tons__ 1,395 1,400 2,342 

Gypsum.___...--.------------------------------- == - d= 1,093 982 2,000. 
Ochre_-....-.-------------------------------------2------5------ 9,500 9,700 8,000 

Salt_____-..-------------------------------------thousand tons__- ' 259 275 310 

Sulfur____.----------------------------------------------------- 36 , 600. 38,000 40,000 

| MINERAL FUELS AND RELATED MATERIALS 

Coal____-.---------------«2«---------------------thousand tons-- 290 _ 3800 250 

Coke___.------------------------------------------------d0---- 21 21 50 

Natural gas__......-.--------------------------million cubic feet-_ 709,238 802 , 490 960 ,328 

Marketed_______..----.------------------------------do---- 51,784 55,534 98,201 

Petroieum: | 
Crude (net) 2... ....----..-thousand 42-gallon barrels.. 947,678 1,039,366 1,231,828 

Refinery products: 
Aviation gasoline_..__--.-.------------------------do---.- 6,477 6,533 (6,475 

Motor gasoline____._.-----------------------------d0---- 12,859 15,818 16,998 

Naphtha and solvents___.___--------.--------------do---- 3,018 2,964 4,934 

° Jet fuel__...___-.--------------------------------do---- 10,343 12,617 13 , 428 

Kerosine____..__---------------------------------d0_--- 14,220 17,579 19 ,682 

Distillate fuel oi]__.__.-.--------------------------d0o---- 23 ,250 27 ,390 29 ,831 

Residual fuel oil........-_-------------------------do---- 73,947 72,939 76 ,842 

Lubricants___...-_----------------------+--------d0---- 327 448 _ 560 

Asphalt__......----------------------------------do---- 1,965 1,654 2,243 

Liquefied petroleum gas_---------------------------d0_~-- A447 530 930 

| Other____..._...---------------------------------d0---- 3,180 9,251 e3,791 

Total. _._--------------------------------------do---- 150,083 167,723 175,714 | 
Refinery fuel and loss___..-.-----------------------do---- 9,555 11,742 e 14,500 

e Estimate. P Preliminary. r Revised. . 
1 Except for natural gas and petroleum, data are for the calendar years beginning March 21 of the year 

indicated. Except for petroleum and natural gas, data are “‘guesstimates”’ of either the U.S. Bureau of Mines 

or the Iranian Bureau of Statistics of the Ministry of Economy. 
2 Excludes petroleum reinjected into the fields. 

| TRADE 

Petroleum continued as Iran’s principal percent of their shipments in the Far East 

export commodity, having an f.o.b. value (mostly in Japan) and 24 percent in 

of $1.8 billion and representing 88 percent Western Europe. In 1966 these areas re- 

of total exports. The direction of petro- ceived 41 and 39 percent, respectively. 

leum export trade has shifted considerably About three-fourths of the $10 million 

in recent years, the result of increased worth of nonpetroleum mineral exports 

crude oil production in Libya and the during the Iranian year ending March 20, 

growing demand in Far Eastern markets. 1969, were represented by lead, zinc, 

The trading companies of the Consortium chromite, and cement. During that year 

(Iranian Oil Exploration and Producing. the decline in the value of all nonfuel 

Co. and the Iranian Oil Refining Co.), mineral exports but lead, was offset by a 

which accounted for 91 percent of total nearly equal increase in value of lead ex- 

petroleum exports in 1969, marketed 60 ports.
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Table 2.-Iran: Exports of mineral commodities 1_ 

(Metric tons unless otherwise specified) . 
ee A 

Commodity 1967 1968 Principal destinations, 1968 
SSeS 

METALS 

Chromite, 48 percent Cr2O3_._------------ 88,770 62,128 United States 11,500; France 9,865 ; Nether- 
lands 8,870. 

Iron and steel, metal: 
Scrap. ----------------------------. 8,524 25,883 All to mainland China. 
Semimanufactures___........--.----- 449 359 Kuwait 188; Afghanistan 124. 

Lead, ore and concentrate___....----.---. 47,485 36,177 U.S.S.R. 28,141; Japan 8,036. 
Manganese ore_..----------------------- 10,825 32,800 Japan 16,800; Hungary 14,800. 
Zine, ore___---------------------------- 40,122 51,112 Japan eal: U.S.S.R. 15,511; Bulgaria 

8,000. 
NONMETALS 

Barite, natural..._..-..-.-------------.. 3,027 10,090 Kuwait 6,065; Saudi Arabia 1,824; U.S.S.R- 

Cement-__----.------------------------. 54,598 42,1538 Muscat and Oman 29,823; Kuwait 12,329. 
Chalk___..------------------------ ---_- 166 352 United States 250; Muscat and Oman 70. 
Clay_---------------------------------- 3,184 12,284 Kuwait 4,794; Saudi Arabia 2,638; Trucial 

States 2,156. 
Fertilizers. ._...---...-..------ ~~ - 2 -- 12 7 All to Kuwait. 
Gypsum_-___.----------------------_-... 8,004 1,942 Kuwait 1,686; Muscat and Oman 255. 
Lime__.__------.-.-------.----------- NA 1,901 Kuwait 1,653; Republic of South Africa 

Pigments, ochre and earth colors__........ 4,150 4,139 United Kingdom 2,000; France 1,500; India 

Salt__....-----------------------------. 3,199 4,720 Kuwait 4,278; Muscat. and Oman 420; 
Qatar 11. 

Stone: 
Dimension: 

Marble__._._.------------..--.. 4,180 9,160 Italy 6,428; Kuwait 1,158; Japan 366. 
Other__.-----------...._.--.--. 3,960 5,026 Kuwait 1,468; West Germany 1,374; Italy 

1,166. 
Crushed__.-------------.----------- 40,792 48,709 Kuwait 39,572; Muscat and Oman 7,585; 

Trucial States 1,107. 
MINERAL FUELS AND RELATED MATERIALS 

Coal and lignite..__._...-_-___._-____._. 153 288 Iraq 213; Kuwait 75. . 
Petroleum: 

Crude oil__ 
thousand 42-gallon barrels.. 783,527 885,663 Japan 360,236; United Kingdom 185,095; 

Republic of South Africa 33,691; Nether- 
lands 31,487. 

Refinery products: . 
Aviation gasoline..........do_._.. 7,720 6,437 Singapore 2,950; Australia 429; Republic of 

South Africa 395; Kenya 283. 
Motor gasoline___-.......--do_.._ 11,219 17,620 United Kingdom 2,752; Singapore 1,888; 2 

Mozambique 1,585; Brazil 1,230. 
Jet fuel___..-.--._--_-.-.do.... 7,422 10,497 Singapore 1,871: United Kingdom 1,635; 

United States 824. 
Kerosine__.._.......-....do_.._ 3,984 6,169 Republic of South Africa 1,216; Pakistan 

797; Mozambique 764. 
Distillate fuel oil._._.......do__.. 9,471 11,751 Singapore 1,811; Pakistan 1,166; Angola 

,098. 
Residual fuel oi]__..._.....do-... 62,993 738,475 Japan 30,528; United Kingdom 10,322; 

Hong Kong 4,247; Singapore 3,159. 
Solvents_._.....__..._..._do___. 785 156 Republic of South Africa 66; Singapore 36; 

Australia 22; Mozambique 14. 
Asphalt___.......___...._do__._ 561 415 Muscat and Oman 208; Trucial States 51; 

Kuwait 25. 
Other___--.-..--.-_--_._._do___- 915 350 Mozambique 92; Australia 59; Hong Kong 

51; Republic of South Africa 47. 

Total__..-..--.-....._.do_... 105,070 126,870 
eee 

NA Not available. 
1 Data are for Iranian calendar years beginning March 21 of the year indicated.
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Table 3.-Iran: Imports of mineral commodities 1 

| . (Metric tons unless otherwise specified) 
i 

Commodity 1967 1968 
i 

METALS “ 

Aluminum and alloys: 
Unwrought___._.._.-----.--------..------------+------------------- 4,620 5,782 
Semimanufactures____.......---..---------------------------------- 2,855 3,526 

Copper, metal, including alloys: 
Unwrought__.._._..-----------------------------------------+------ 5,074 3,162 
Semimanufactures___.-._---------------.+--------------------------- 7,869 6,687 . 

Gold__..--____-_--_---------- +--+ ee -- - - troy ounces - - 32,376 16,300 
Iron and steel, including alloys: 

Cast iron and ferroalloys___.-.-------------------------------------- 23 , 692 26,319 
Serap__.------------------------------------------------------ + ee 5,170 6,030 
Unwrought____..------------------------+---------+----+----------- 3,078 8,633 
Semimanufactures_-____._---.---_----------------------------------- 1,211,191 1,357 , 726 

Lead: 
Oxides___._.....-__---_-.---------- +--+ eee eee eee 238 694 
Metals, including alloys: . . : 

Unwrought______..--------.-------------- +--+ ee ee eee 3,368 3,570 
Semimanufactures.___--__...----------------------------------- 531 . 46 

Nickel, all forms. ____._.___...-..----------.---------------------------- 229 152 
Platinum__._...___-_---__---_u-- eee ---- ---- - troy ounces -- 648 482 
Silver___.-.._-__.-.__-.--_-__- eee eee dL 113 ,910 39 , 706 
Tin and alloys: a 

Unwrought__.......-.-.---------.--.--------------------long tons... 277 225 
Semimanufactures_.______..-.-_----.-------------------------d0__-- 352 322 . 

Titanium..__.-.__-__-_------_---------------------- + = - een eee 934 1,254 
Zine: 

Oxide________-_---___-_-__--.------- ee eee 620 550 
Metal, semimanufactures- - --.-.------------------------------+------ 1,946 229 

7 NONMETALS 

Abrasives....-..------------ oe eon nee eee eee eee neeee-- «1, 090 948 
Asbestos.____.__--_-.-_-------1----- ee eee eee eee 5,804, 5,914 
Cement.._______------_-_------.-------------------------thousand tons - - 40 , 51 
Clay_._..---.-.------- 2 n-ne ee eee ee ee eee ee 11,743 - 11,924 
Fertilizer materials, manufactured: 7 

Nitrogenous_____.._-.-.------------------------------------------- 6,979 20 , 480 
Phosphatic______./._--_------.------------------------------------ . 51,291 28,715 
Potassic__.__.._.__.__-__------------- eee ee ee eee ee eee eee 18,213 29,180 
Mixed. _____.._____-_--_-------------------- eee 4,973 15,480 

Graphite. __..-.--..---.----------------------------------------------- 124 415 
Gypsum.__._-..--..---.------------------------ +--+ - -e - - --e 949 378 
Lime.___.......-------------------------------------------+------------ 733. 142 
Magnesite.__._.__.---.------------------------------------------------ 127 227 
Mica, all forms._..__....---..------------------------------------------ 147 - 253 
Quartz____......--._--.------------------ ee eee ee eee 111 104 
Salt__.....___._.--._-__- eee ee ee ee eee 113 46 
Stone, crushed____-..-..-____------------------------------------------ 354 148 
Sulfur_.._._.__._----.----------_--- e+ e e ee eeee eeee 386 661 
Tale. ___._______------ ee en nn en eee ee eee eee ee 293 NA 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 
Lubricants._._....-_----------------------thousand 42-gallon barrels- - 40 47 
Other..__.._.____--__----------------- eee ee eee ee dO 20 20 

errr pea ee cn a rs i SS SS AS 

NA Not available. | . 
1 Data ate for Iranian calendar years beginning on March 21 of the year indicated. 

COMMODITY REVIEW | 

METALS — Output will consist of aluminum and 

: . ' minum alloy ingots and wire bars made 
Aluminum.—Construction of a 45,000- alu . alioy mng° . m 

. from imported aluminum oxide. The plant 
ton-per-year aluminum smelter at Macron . . . 
Arak began in 1969. The plant, which is includes 280 electrolytic cells arranged in 

being built by Klockner-Humboldt-Deutz, ‘WO Circuits, each of which IS operated on 
A.G. and partners, will be owned by Ira- 70,000 amperes with discontinuous and 
nian Aluminium Co., Ltd. (Iralco). Rey- baked anodes. Imported aluminum oxide 

nolds Aluminum Co., a 20-percent partner will be unloaded at Bandar Shahpur at 
in Iralco, is furnishing engineering and op- the head of the Persian Gulf and trans- 

erational expertise. ported by rail in special cars to the plant.
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When completed in 1972, an estimated more, the size of each of the two oxygen 
15,000 tons per year will be for domestic converters is now given as 80 tons, slightly 
consumption. The company has already smaller than the 100 tons originally men- 
contracted to supply Pakistan with 10,000 tioned. Reportedly, construction of the 
tons annually. plant is on schedule and should be com- 
Copper.—The recently discovered por- pleted in 1971. A contract has been signed 

phyry copper belt in Southeastern Iran to raise the plant’s capacity to 1,500,000 
(about 40 miles west of Kerman) extends tons annually. The whole plant is being 
about 30 miles in length with two major financed by the U.S.S.R. in return for de- 
centers. Sar Gheshmeh, the deposit about liveries. of - natural gas and. agricultural 7 
which most is known, is one of four depos- products from Iran. About 300 Soviet ex- 
its in the southeastern end of the belt. An- __ perts are assisting in the construction. 
other six deposits are located to the north- Iran’s two unit rolling mill completed its 
west. first full year of operation in 1969. A con- 

Exploration and development of Sar tinuous wire rod finishing train was added 
Cheshmeh during recent years has been ac- during the year. Production from the light 
tive. During 1968 and 1969, 160 diamond section mill was set at 65,000 tons per | 
drill holes, having an accumulated depth year, broken down as follows, in tons per 

of 82,000 feet, were completed and several year: Rounds, 31,000; angles, 20,000; tees, 
thousand feet of adit were driven. In addi- 5,000; and flats, 9,000. These products are 

tion, a pilot plant was built and several produced from imported billets 60 by 60 
thousand tons of ore was milled to deter- millimeters and 80 by 80 millimeters. 
mine its metallurgical characteristics. Re- The second unit, a merchant bar bill, is 
portedly, the ore contains 0.027 percent designed to produce reinforcing bars 8 to 

| molybdenum. oo 28. millimeters in diameter from imported 
Reserve calculations and open-pit mining billets. The mill’s rated capacity is 85,000 

plans were completed in 1969. Accordingly, tons per year, of which 50,000 tons. per 
reserves to a depth of 500 feet are set at year can be twisted. As in the case of the 
350 million tons of 1.2 percent sulfide cop- first mill, capacities are calculated. on two 

per, which can be mined with a low strip- 8-hour shifts working 300 days per year. 
ping ratio. In addition, there are 20 mil- Operating results of the two. mills are re- 

lion tons of higher grade oxide copper. An ported as very satisfactory. : 
additional 450 million tons of reserves After experiencing some start up prob- 

occur between 500 and 800 feet in depth. lems in 1968, the Ahwaz Pipe Mills com- 
In October 1969, water was found 30 Pleted a successful year of operation in | 

miles from the mine sufficient to support a 1969. Through 1969, the mills had deliv- 
30,000-ton-per-day mill] which, in turn, ered 110,000 tons of pipe. Of this, 75,000 

could produce 140,000 tons of blister cop- [OMS was supplied to the Iran Gas Trunk- 
per per year. The initial cost of establish- line, 5,000 tons were exported, and the Te- 
ing such an operation is expected to be ™ainder was sold to National Iranian Oil 
about $250 million; however, financing the ©°-_ (NIOC) and the Consortium. At the 
project remains in question. At yearend beginning of 1970, Ahwaz Pipe Mills had | 
1969, Iranian Selection Trust, Ltd., which ders for 50,000 tons of 6- to 16-inch pipe 
owns 49 percent of the venture, was com- 4nd negotiations were underway with the 
pleting economic studies, and sources of U-5-S.R. and Pakistan for the export of 
finance were being investigated. Kerman bout 100,000 tons of large diameter pipe. 
Mining Co. (owned by the Rezai family) The two plants at Ahwaz Pipe Mills, 
holds the remaining 51 percent of Kerman one for 6- to 16-inch pipe and the other 
Copper Industries, Ltd.2 for 18- to 42-inch pipe, were built at a 

Iron and Steel—Construction continued ©°St of $16.3 million. Plans are to build 
on Iran’s first integrated steel mill now another unit for the manufacture of pipe 
being built with U.S.S.R. assistance near With diameters from 1% to 4 inches. 
Isfahan. However, according to official So- Lead-Barite.—Details of the . Ravandje 
viet press releases, the initial raw steel ca- lead-barite | operation of Sogemiran, S.A., 
pacity will be only 350,000 tons per year €4P Delijan were published recently. 

compared with the previously reported ~~ 
500,000 to 600,000 tons per year. Further- pp. yea Mining. V. 5, No. 13, December 1969,
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Three main ore bodies have been discov- All the production is exported to the , 
ered so far. The largest, which was mined U.S.S.R. 

years ago, is now being openpit mined. : 
The second is being developed by sublevel NONMETALS 
caving, while the third will be developed } . 
later. The ores are a- series of lenses. of Sulfur.—A US. company, Tenneco Oil 

varying sizes. Where the lenses are close ©» entered a joint venture with In- 
enough together, they form minable ore dustrial Development and Renovation Or- 

bodies. They contain 3.0 to 20.0 percent §amization, an Iranian Government agency | 
| lead with the average about 6.5 percent. which holds the controlling 55 percent in- 

: Oxide lead is often more than 50 percent — terest. The new group will explore for sul- 
of the total lead. Gangue materials are cal- fur along the Persian Gulf coast in 16 
cite and barite. When market conditions areas, totaling 158,000 acres. Extensive sur- 
are proper, the barite is economically re- face exploration was performed in 1969, 

coverable. Since the Suez Canal has been = and geophysical work was scheduled to 
closed, barite prices in the Persian Gulf — gtart early in 1970, to be followed by core | 
area have been high enough to warrant drilling. | | 
barite recovery. . - a 

Ore from the blending yard is trucked a MINERAL FUELS 
short distance to the flotation mill where 

it is crushed, ground, and then separated Natural Gas.—Construction of four _ 
at two double banks of flotation cells hav- Plants for the. extraction of natural gas 
ing a total capacity of 250 tons per day. liquids from gas supplied to the Iran Gas 

The lead concentrate is bagged and ‘Trunkline (IGAT) were completed during 
trucked to Bandar Pahlavi on the Caspian 1969. The plants will process 1,260 million ~__ 
Sea for shipment to the U.S.S.R. The bar- cubic feet of gas per day and make some 7 

ite is trucked to a grinding and mixing 33,000 barrels per day of liquid conden- 
plant just south of Tehran. Owned by sate. Three of the plants are in Agha Jari 
Macgobar Co., the plant produces heavy  gilfield with a total capacity of 560 million 
drilling mud for oilwell drilling. cubic feet daily and the fourth in Marun | 

Lead-Zinc.—Iran’s major lead-zinc opera- gilfield with a capacity of 700 million 
tion is at Bafq in central Iran. The de-  cyhbjic feet daily. 

| posit is owned 49 percent by the Rastegar Initially d abl IGAT 
Brothers (Iranian nationals), 34 percent nitia y Cry, sour gas avatiable to : 

| by Société Miniére et Métallurgique de at Bid Boland from these plants will - 

| Pefiarroya, S.A., and 17 percent Rio Tin- 2™ount to 1,160 million cubic feet daily; 
to-Zinc Corp., Ltd. Although data on the this volume will increase to 1,710 million 

size of the deposit are not available, the cubic feet per day in 1971-72 when two 
mine’s flotation plant can handle 400 tons more plants are constructed. 
of ore per day and can produce 200 tons The natural gas liquids mix from 

daily of 60-percent concentrate. The con- Marun is transported in a 12-inch line a 
centrates are trucked to Khorramshahr; distance of 30 miles to Agha Jari where it 
however, tentative plans are to make ship- connects to the line ‘to Bandar Mah Shahr. 
ments through Bandar Abbas when feasi- The Agha Jari and Marun natural gas liq- 

©. . . uids mix is transported to Bandar Mah 

_ There are two other lead-zinc deposits Shahr through a 48-mile, 12-inch line at 
similar in size to that at Bafq—one near an input pressure of 400 to 800 pounds 
Isfahan and the other near Qum. They are Pie Ps 
operated by, but not owned by, the Raste- per square inch, gage and a delivered 
gar Brothers. These mines have not Pressure of 450 pounds per square inch, 

reached the stage of development as the 8@8¢- The line was formerly used for fuel 
Bafq mine because of apparent disinterest * ane omer ohh ached ee ONO tan 
of foreign investors. pleted at Ma ahr include a 58,000-bar- 

The Rastegar Brothers also own another rel-per-day fractionation unit which has an 

lead-zinc mine located near Zanjan in OUtpUt Capacity (in barrels per day) of 
northwestern Iran. The mine is the open 8 World Mining. V. 6, No. 4, April 1970, pp. 
pit type and the ore is heavily oxidized. 16-19.
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the following: propane, 14,260; butane, Petroleum.—The Consortium continues 

15,040; and pentane plus, 18,200. _ to be the major oil producing and refining 

Work continued during 1969 on the company in Iran accounting for 92 and 83 
IGAT scheduled for completion in 1970. percent, respectively, of the country’s total 
The 1,900-kilometer gasline system (includ- crude production and refining. The Gov- 
ing collection, trunk, and principal distri- | ¢rnmment corporation, NIOC, has Brown in 
bution lines) will be able to deliver gas importance and is now a fully integrated 
from the Bid Boland treatment plant at a company within Iran. Companies which 
maximum rate of 1,050 million cubic feet have joint ownership of petroleum produc- 
to the U.S.S.R. by 1975 and 579 million tion with NIOC are Irah Pan-American = cubic feet per day to Iranian users by Oil Co. PA. Societé Jrano-Italiénne 
1979, des Pétroles (SIRIP), Lavah Petroleum 

. Co. (LAPCO), and [Iranian Marine Inter- Natural gas consumption (marketed pro- . | . 
. . 1 Oil Co. (IMINOCO) . Companies 

duction) made a significant gain in 1969, nationa } ., 
because of the completion of petrochemical wee mre. Société Fraticaiee tes Péteole 

Pranks ars sane ane at Abate. dIran (SOFIRAN) Association de Re- 
eedstock for the former plant is gas from , 7 , , 

Darius Kharg field. The plant has a daily (AREPI et TExploration ou trole CON. 
capacity to produce 600 tons of sulfur, OCO )> 

> 000 . arre’s one at nauids and iran’ two-way proposal to Pakistan for 
, , arrels of light oils. of the natu- os , s . 

ral Bas nani Production for rf years wm a joint exploration and Prerangement. in 
be shipped to Japan. The sulfur produc- : sy 
tion will be exported to India, Republic of eee was 069. Communicues directed 

Afri lia. ] i _ 
South 50 percent Ane pe Pant Officials in both countries to expedite finalli- 
cal Co (NPC), a wh olly owned subsidiary zation of technical ahd financial details so 

of NIOC, and 50 percent by Standard Oil that formal oes could be concluded 
. | ear , 

“e (nda NP een Plant, ownee Consortium —The significance of the 
t t ° 

B P Coo dich Co has a Pe nual capacity 1968 oil discovery, Maleh-Kuh oilfield, was 
to “produce 24000 tons of caustic oda confirmed by the drilling of another well 

| 080 'tns of potyinyemeride, snd 10000 5, lometers to the movie, tons of dodecyl benzene. Feedstock is gas . . : “ 
from the Abadan refinery. Currently it ap- feet substantiated 2 one of 500 fe ee 
pears that the domestic market will con- The well was cornpleted for 17 000 barrels 
sume all of the production except for some € d mP , 
of the caustic soda that will be exported. per day of a light, low-sulfur crude. An 

, . exploration well drilled at Karun tested 
Iran’s largest petrochemical plant, the 1 509 barrels daily of medium weight oil. 

Shahpur plant owned by the Shahpur Pe-  pyinling on Qeshm Island in the Persian 
trochemical Co. (50 percent NPC and 50 Gutf resulted in a natural gas find. The 
percent Allied Chemical Corp.), is €x- well tested at 5 million cubic feet per day. 
pected to be completed near the end of Major development drilling efforts were 
1970. The plant will use imported phos- concentrated at Martn and Paris fields 
phate rock and natural gas delivered from Where as mdny as three rigs were drilling 
Masjid-i-Suleiman oilfield via a 108-mile, «=, cach field at one time. In all areas a 

20-inch pipeline. Initially the plant will total of 23 development wells were drilled, 
produce the following, in tons: per day: of which 15 were oil producers, adding 

Ammonia, 1,000; sulfur, 1,500; sulfuric 589.9090 barrels per day to potential pro- 
acid, 1,300; urea, 500; phosphoric acid, 450; quction. 
and diammonium phosphate, 380 (or tri- Average daily production in 1969 

ple superphosphate 430) . reached $,108,031 barrels per day for an 
The plant will supply both the domestic increase of 14 percent over the previous 

and foreign market. Uniquely, much of the year. The greatest increase was at the 
output will be marketed in intermediate Marun field which rose 37 percent during 
forms of anhydrous ammonia and sulfur ————~.— 

. No. 1 1970, . 
rather than as finished fertilizers.4 10-12. ON Journal. No. 136, January 1970, Pp
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the year. During April 1969, total accumu- of a 40,000-barrel-per-day refinery at 
lated production since 1908 by the Consor- Shiraz. 
tium and its predecessors passed the 10 bil- | Throughout the year there was continuing 
lion barrel mark. : _ speculation and discussion about NIOC’s 

At the Kharg Island crude oil export proposal to build a 1,000-mile pipeline 
terminal, now the world’s largest, modifica- from Ahwaz to the Mediterranean port of 

tions were made during 1969 to enable the Iskenderun, Turkey. The proposed line has 
terminal to handle tankers up to 250,000 been stated to be 42 inches in diameter 
deadweight tons. During the year the ter- and to have a capacity of 1.4 million bar- 
minal achieved a single-day export loading els per day. United States and French 
record of 5,190,000 barrels. Storage at construction firms are arranging for 

Kharg Island totaled 11,180,000 barrels; financing the line; however, realization of 
7 two 1 million barrel tanks are in the the financing agreements hinges on a guar- 

| course of construction. A decision has been antee by the Consortium members to use 

made to construct an:additional two-berth 900,000 barrels per day of the capacity. 

sea-island type jetty capable of handling The latter point has not yet been resolved. 
tankers of 500,000 deadweight tons. NIOC’s exports of “barter crude” to 

Crude oil processed at Abadan averaged | Eastern Europe averaged 31,009 barrels for 
409,476 barrels per day during 1969. 1969. The oil, which is shipped from 

Changes in operating parameters enabled Kharg Island, is oil which the Consortium 
certain units to operate more efficiently in- is making available to NIOC through 1971 
creasing Output and reducing catalyst loss for barter arrangements with specified East 
to a new low. A new continuous asphalt European countries. All of the 1969 ship- 
blowing unit with a capacity of 15,000 me- ments are presumed to be shipped to Ru- 

tric tons was completed during the year. mania. NIOC is entitled to 100,000 barrels | 
In 1969, capital investment in fran by daily in 1970.6 | - 

. Consortium members total an equivalent IPAC.—This company produced 37,881,000 

of $94 million. This together with internal barrels in 1969 from Darius and Cyrus 

operating expenditures, income taxes, and fields, essentially the same as in 1968. Al- 

other payments contributed. an equivalent though the company could produce more, 

of $992 billion to the foreign exchange it has been reluctant to do so until it 
earnings of Iran in 1969.5 . | : reaches a pricing agreement with NIOC. 
NIOC.—Drilling by ‘the Government- When the prices are settled, IPAC will 

owned company in northeastern Ivan con- begin an expansion program which will in- 

firmed that the Khangiran field has gas re- clude production from what might be the 
serves totaling 18 trillion cubic feet. Persian Gulf’s largest field, Fereidoon-Mar- 
Exploration drilling continued: in Gorgan, jan, this field straddles the offshore Iran- 

Dasht-e Moghan, and along the Caspian Saudi Arabia boundary. The way was 

Sea coast. | oe | - opened to produce from this field by a set- 
Production from Naft-e Shah oilfield, the tlement of the disputed boundary which 

only field NIOC operates independent of bisects what is conservatively estimated to 
others, totaled an average of 9,317 barrels he a 10 billion barrel reserve.?7 The com- 

per day in 1969, essentially unchanged pany’s fourth field, Esfandiar, just north of 
from 1968. Construction began on a new _ Fereidoon-Marjan is being evaluated as is 
line from the field to Kermanshah during its 1968 discovery, Kurosh, west of Kharg 

the year. In addition, the project.to reno- field. Esfandiar is believed to be capable of 
vate the Kermanshah refinery is nearing 50,000 barrels per day. | 
completion and is scheduled for operation SIRIP.—SIRIP nearly doubled its pro- 

in the latter part of 1970. | duction in 1969 to a total of 9,732,000 bar- 
Refinery throughput at the Tehran j;ejs) All of the production was from 

plant, which completed its first full year of offshore Bahregansar field. Production of 
operation, averaged 75,100 barrels daily in jhe new Nowruz field is expected in 1970 

1969. During the year several new prod- at a rate of 60,000 barrels per day. SIRIP 
ucts, such as aviation gasoline and special 
naphthas were produced and plans were 5 Iranian Oil Operating Companies. Annual Re- 

prepared for the construction of a 700,000 Me Petroleum Intelligence Weekly. V. 9, No. 6 
barrel-per-year lube plant. Furthermore, Feb. 9, 1970, p. 7. 
plans were confirmed for the construction Nov ‘10. 1900, pate igence Weekly. V. 8, No. 45,
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is also conducting development drilling at in the offshore concession area, stepout 

the Hendijan find 20 kilometers northeast drilling is being performed to determine if 
of Bahregansar, and at Kuh-e Rig and __ the ficld has commercial reserves. 
Dudrov in the Zagros Mountains. Together AREPI—On March 3, 1969, NIOC 
they could add 85,000 barrels daily. officials signed a ‘‘contractor-type” agree- 
LAPCO.—In 1969 LAPCO was the larg- ment with a consortium of five European 

est offshore producers in Iran with output petroleum companies. The consortium cor- 
of 13,552,000 barrels. During the year porate name is Association du Recherches 
LAPCO expanded tanker loading and et d’Exploration des Pétroles  d’Iran 
pipeline facilities and made extensive re- (AREPI). Its equity shares are owned as 
servoir studies. An arrangement was made follows: (ERAP) , 32 percent; Ente Nazion- a 
to share facilities with IMINOCO which ale Idrocarburi (ENI), an Italian Govern- 
also operates on Lavan Island. LAPCO . ment company, 28 percent; Hispanica de 
agreed on a posted price with Government Petroleos, S.A.(Hispanoil), the Spanish 
officials at the end of 1969 and accordingly Government-controlled company, 20 per- 
exports are expected to increase considera- cent; Petrofina, S.A., a private Belgian 

bly during the year. firm, 15 percent; and Oesterreichische Min- 

During the early part of 1969, NIOC  craloclverwaltung, A.G (OeMV) the Aus- 
had difficulty marketing its share of pro- trian State oil company, 5 percent. The 
duction from the joint venture. During the agreement covers 27,260 square kilometers 
last 3 months, however, the Government south of Shiraz and is part of the area re- | 
successfully lifted about 80,000 barrels of linquished by the Consortium in 1967. 
Sassan crude destined for Spain. Similar to other contractor-type agree- 
IMINOCO.—IMINOCO began produc-_ ments, the Iranians make no financial in- 

tion in August 1969, producing a total of vestment but will receive 55 percent of the 
5,583,000 barrels from Rostam oilfield. At oil produced up to a rate of 275,000 bar- 
yearend the company was producing about _rels per day and 70 percent of the oil 
60,000 barrels daily. In July, 1969 Phillips produced in excess of this amount. Fifty 
Petroleum Co., operator of the concession, percent of recoverable reserves will be set 
announced the discovery of oil on a second aside as national reserves for NIOC use. 
site in their concession area. The well, CONOCO.—An agreement between Con- 
called Rakhsh, flowed at 5,250 barrels daily _ tinental Oil Co. and NIOC for exploration 
of 35° API gravity oil and is located on a and development of a 5,000-square-mile 
structure 17 miles northeast of the new area near the port of Bandar Abbas in 
Rostam oilfield. By the end of 1969 IMI- southern Iran was ratified by the Iranian 
NOCO was completing two development Government during 1969. The terms re- 
wells and planning for 1970 included six quire CONOCO to spend $4 million for 
more wells and a 100,000-barrel-per-day exploration during the first 3 years. In the 

7 pipeline from Rakhsh to tanker facilities. event of a discovery, NIOC will pay 50 
_ SOFTRAN.—FExploration and drilling by percent of the exploration. CONOCO as 
this company, a wholly owned subsidiary contractor will be entitled to 45 percent of 
of the French government company, Entre- the production up to 275,000 barrels per 
prise de Recherches et d’Activitiés Pétro- day and 30 percent of any additional pro- 
li¢res (ERAP), continued in both its on- duction. This “contractor type” agreement 
shore and offshore concession area. The does not require any Iranian investment 
first well drilled onshore in the Kavir-e and provides that 50 percent of any re- 
Lut found oil in quantities not yet an-  coverable reserves discovered be set aside 
nounced. Drilling is to continue. At Sarri as national reserve for NIOC use.





The Mi 1 Industry of I 

By Agnes J. Doughman + | - 

On March 1, 1969, the Kirkuk refinery a. The Private Office. Shall be in charge 

and desulfurization plant of Iraq Petro- directly te the "Minister. Shall be re 

leum Company (IPC) was hit by a series sponsible mor administering the confi- 

of explosions from external sources that b. The Diwan * Administrative Depart- 
caused extensive damage to installations ment). Shall. be {izecily attached to 

eras. . e Under-Secretary and consist o and buildings. The explosions caused a the following departments: The Di- 
drastic reduction in output for about 2 rectorates of Administration and Per- 

weeks until repairs were completed. sonnel, Accounts, and Legal Depart- 
. Throughout the remainder of the year c. The Directorate General of Oil Affairs. 

a gece . . minister y a Director Genera there were additional intermittent explo- directly responsible to the Under Sec- 
sions and fires in various pipelines and in- retary. Shall be responsible for the 
stallations. administration and management of the 

, _ Directorates of Company Affairs, Train- 
Iraq issued, effective August 23, Law No. ing and Vocational Preparation, 

. tae Employment and Iraqization, and De- 
41 of 1969 which set forth the responsibil- partment, for the Supervision of Com- 
iti ni ; Vici panies’ Accounts. ities and administrative divisions of the d. The Directorate General of Technical 
Iraq Ministry of Oil and Minerals and Affairs. Administered by a Director 
canceled Law No. 4 of 1963. Pertinent sec- General responsible to the Under Sec- 

. . retary. Shall be responsible for the 
tions of the new law are aS follows: study of technical matters relating to 

oil and minerals. 
1. The Minister, the highest authority in e. The Directorate General of Economic . 

the Ministry, is responsible for its activi- Affairs. Administered by a Director 
ties. General reporting to the Under Secre- 

2. The Under Secretary assists the Minister , tary. Responsible for the study of eco- 
in discharging the affairs of the Ministry nomic matters relating to oil and its 
according to powers delegated by the marketing. It shall consist of the fol- 
Minister. lowing departments: The Directorates 

3. The Ministry of Oil and Minerals shall of Statistics and Research, Marketing, 
be composed of the following depart- and Organizations and Conferences. 

PRODUCTION | 

Iraqi crude oil production in 1969 con- put reached 31,139 million cubic feet, an 

tinued at the same level as the previous increase of 14 percent. 
| ar WOOT reer Eee . a 

year. However, marketed natural gas out- ton Da assistant, Bureau of Mines, Washing 

381
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: Table 1.—Iraq: Production of mineral commodities 

| - - Commodity a 1967 1968 1969 

| | NONMETALS | - | 
Cement ¢____.-___.____________________.__thousand metrie tons_-_ 1,400 1,400 1,400 
Gypsume______ eee doe 500 500 500 
Salt__. 22-2 eee eee dO 41 e 40 e 40 

MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, marketed____._._....____._._..-.--million cubie feet__ 18,191 27,293 31,139 

. Petroleum: 
Crude__...._.---._.--..---.----thousand 42-gallon barrels__ * 448 ,239 r 549,110 553 ,999 

Refinery products: 
Gasoline____..------------------- ~~~ ~~ doe 2,935 e 3,199 e 3,697 

. Kerosine and jet fuel_-__------._.-_-_..---....-do___- 4,554 ¢4,962 e 6,383 
Distillate fuel oils.._--.-----.-...-----.-------.do____ 5,226 e 5,691 e 7,489 
Residual fuel oils._-.............----_--.__-__._do___- 7,475 e 8,161 e 11,946 

, Liquefied petroleum gas._--_---..-.-.--------.--do__.- e 60 e 60 | e 158 
Lubricants and other___.___....__---_-_.-_..__.do____ 172 e 188 e 253 

: Asphalt and bitumen, refinery_.._-..............do_.-. 552 e 612 e 727 . 

Total__...._.-------_ eee ee _-e_---do____ 20,974 22 873 30,653 
. _ Refinery fuel and loss__-....._..---.------------do___- e 583 e 646 e 948 

e Estimate. ° Revised. . | 

| | TRADE 3 

Official Iraqi trade data are not avail- indicate the magnitude of Iraqi import 
| able. However, data from the 24 industrial trade in major items as follows in metric 

countries reporting to the United Nations _ tons unless otherwise specified: 

: | Commodity os | 1967 1968 

Fook METALS 
Aluminum, metal, including alloys.__.-..-......_________.----i--- _--ee 592_—; 1,149 
Copper, metal, including alloys_.__...__.______--__----_-- 2 ee eee 499 1,553 
Iron and steel, semimanufactures__._...__._-._-__---- eee eee 87,043 108 ,957 
Lead, metal, including alloys__..2..._._.-..._-.____.-_-___ eee eee ee 154 116 
Tin, metal, including alloys__-...__.._-_-.-_..-.---.-------.-- long tons_-_ 39 NA 
Zinc, metal, including alloys._..._.__-----------.-----------------.------ NA 125 

oo _ NONMETALS 7 
Asbestos, crude____-.~--.2 2222 eee eee eee 549 231 
Cement_____--------------- eee eee ee 3,264 | 10,237 
Fertilizer materials, manufactured: 

Nitrogenous. __---___-.----------------------_--- a+ 4,436 490 
Other._____----------------_--- eee 9,816 2,000 

Sulfur, elemental_____...__.___.-.-----___ eee ee 2,070 2,801 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum, refinery products: 

Distillate fuel oi]...__.__......-.__....._.._._...___42-gallon barrels__ 13,749 72,011 
Residual fuel oil_....-__.-..---.._..------------._--------..do____ 55,584 381,045 
Lubricants. _____._--.---------.---------------------------do___- 24,731 29 , 463. 
Other__________--_-_----------------- ++ - do. 7,315 1,967 

NA Not available. | 

In addition, in 1967 Iraq received 48,700 cent each. In 1968, Italy took 24 percent, 
tons of iron and steel pipe and rolled France 21 percent, Spain 5 percent, and the 
products, and 700 tons of nonferrous rolled United Kingdom, Belgium-Luxembourg, 
products from the U.S.S.R. The tonnage in and West Germany 4 percent each. 
1968 for the same commodities was 89,600 In 1969, crude oil exports reached 528.8 
tons and 1,000 tons, respectively. million barrels. The export shares of the . 

Crude oil exports an 1967 _ Were 424.1 three companies, IPC (the operating com- 
million barrels and in 1968 increased to any) Basrah Petroleum Compan 

524.8 million barrels. Of the known desti-  P BPC d Mosul Petrol pany 
nations, in 1967 France took 19 percent, (BPC), an osul Petroleum Company, 
Italy 14 percent, United Kingdom 5 per- remained at the same level as the previous 

cent, Spain 4 percent, and Belgium-Luxem- year when they were 75 percent, 23 per- 

bourg, Turkey, and West Germany 3 per- cent, and 2 percent, respectively.



THE MINERAL INDUSTRY OF IRAQ | 383 

| | | COMMODITY REVIEW : - 

| ~  NONMETALS Turkey. It would include main trunk and 
| branch lines of 24- to 30-inch pipe and 8- 

Fertilizer Materials—-Construction con- . . - eye eyes 

tinued on the chemical fertilizer plant at to 24-inch Fr pe from rete ution faanes | 

Abu al-Khusaib, near Basrah, with comple- fo consump TON areas. € Mine wou  sup- 

tion scheduled for June 1970. Feedstock py 95 mation cus “doubt “oe in the 
. : ", rst year and would double the amount. 

will be natural gas from the Rumaila field after 0 ears. It was estimated that gas 

: and sulfur from the Kirkuk sulfur recovery woud reach Istanbul 30 months after the - 
ply ae sorties plant is for nitrogen pipeline is started. Financial arrangements | 

ys . 8 or the project were not reported. 
fertilizer as the market increases under pre] P 
Government agrarian reform. At the pres- Petroleum.—An agreement was . con- 

ent time Iraq consumes about 7,000 tons of cluded between the Iraq Ports Administra- 
nitrogen annually. It is doubtful whether 0? ane ee regarding the port dues on 
all the plant’s output will be absorbed by crude oil s ipments from Iraqi ports. The | 

the domestic market for some years. The ace oder Low wens June 30 
Mitsubishi group is the contractor for the 20¢ Tatified under Law No. 117 of 1969, 
plant, which is expected to cost about $19 published in the Iraqi official gazette, Issue 
million.2 . . No. 1759, dated July 27, 1969: 

Sulfur.—It was reported that a Soviet 1. (a) Financial Year. means Government 
mineral survey team has located 11 sulfur Co, Financial Year from April 1 to | 

e ° arc. . 
deposits. Some are remotely located while (b) The Effective Date means the date 
others are near Mosul and Ramadi. The agreed upon between the Ports and 

Mishraq deposit near Mosul contains an the Company as the date upon which 
estimated reserve of 100 million tons. The 2. (a) The Company shall pay to the Ports 
Polish firm Centrozap under contract to | A gspect of the Ganancial Year in 
the Ira National Minerals Compan each subsequent Financial Year, the 

qd P y Port (Traffic) D hi d (INMC) completed a survey of the Mish- | vot, ( onanine vessels in respect of 
raq deposit, and active field operations the crude oil produced py the, Com- 

° ’ ny rT . ‘pany and lo at an Iraqi Port in were to start in early 1970. Initial annual aecordance with the following scale 
production of 250,000 to 350,000 tons (One Iraqi Dinar (1,000 fils) equals 

scheduled for 1972 is expected to increase US oO) million ton e tons— 
to a minimum of | million tons. A Polish 280 fils per ton. _ | 

system similar to the Frasch process is to 110 Ble nee egg, Million long tons— 
be used for the sulfur extraction. The On the next 2 million long tons— 

INMC is to pay Centrozap $3.5 million as 10 fils per ton. million long tons—_ 
a patent fee. The Iraq Ports Administra- 35 fils per ton. | 
tion and INMC were preparing special on Bll additional tonnages—26 fils 
port facilities at Umm Qasr to export the - (b) The scale of dues specified in para- 
sulfur. graph (a) shall not be changed ex" 

. t t t 
Sulfur recovered from associated gas at ond the “Company. ween eros | 

the Kirkuk plant of IPC was offered for (ec) Xe other _,impositions ici “fey sort 
ara on eo bids areal Octo Ports on or in respect of oil exported 

, , for ; tons to available y the Company throug e Deep 
o.e ea . . WwW i h ~-A . 

within 1 year. With the exception of Iraqi 3. If vaymenina! it te Che ‘Gommay2 

Government companies, all other bidders to phe Ports in respect of any einan- 
° * T 

were to include a cash deposit or a bank of Article 2 ‘fall. short of TD2,800,000 
guarantee of $14,000 valid for at least 6 then, unless shortfall is the result, of 

months. It is expected that 100,000 tons pay “to the Ports oan ommoune equal 
annually will eventually be available to to such shortfall. 
h t ket 4, Dues and charges for services ren- 
the export market. dered to vessels loading the Com- 

pany é oil will be non discriminatory 
an esigned to enable the Po O 

MINERAL FUELS recover reasonable costs. 

Natural Gas.—It was reported that a = —--—————_ 
feasibility study was completed on _ the ' ? Where necessary, values have been converted 

projected natural gas pipeline from Iraq to OF ID age a0, (ID) to U.S. dollars at the rate
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5. The Company shall within 10 days of:.each contract within 1 month of signa- 
of the | Eitective he nie gee to the ture, an additional 15 percent of value of 

and final settlement of all claims each contract upon shipment, and the re- 

against ne Done an respect mainder in 14 installments over a 7-year 
_ any period up to the end of the ~ period. Hungarian authorities expressed a 

; Fae eae ante qrhich may arise willingness to purchase INOC crude oil if 

regarding the interpretation or exe- and when appropriate transportation facili- 

| cution of the agreement which the ties between the Mediterranean and Hun- 
parties fail to agree upon shall be. | } 

referred to two arbitrators and a gary are completed. 

— referee. to In December 1969 a protocol was signed 

1 This agreement pball rome one by Government officials of Iraq and Czech- 
| oslovakia for construction of a 70,000-bar- , 

The Iraqi Government moved to block rel-per-day refinery at Abu Fulus near Bas- 
all claims of Pc and its associates to the jah by the Czechoslovakian firm Techno- 

North Rumaila oilfield and other conces- export. Specifications for the refinery were 

sions by canceling Article 3 of the 1961 drawn up by a U.S firm in 1967-68 with 
Law 80, which expropriated all the group’s construction costs an estimated $50 million. 
acreage except actual producing areas to- The refinery was designed to meet the 

a taling about 740 square miles. Article 3 future demand for petroleum products in 

permitted the Government to allocate to southern Iraq and was expected to have an 
IPC additional acreage if deemed suitable. export surplus, particularly fuel oil during 

In midyear the Iraqi Government com- its early years of operation. Construction 

pleted arrangements to develop the proven payments were to be made through a wide-' 

reserves and to further explore the area ranging barter deal. — 

_ taken from the TPC. Under a short-term A 30,000-barrel-per-day refinery at Mosul : 
: agreement signed in June 1969, the Soviet nq several petrochemical projects are | 

- firm Machinoexport was to supply equip- planned, but details were not reported. 

ment ane ten Company, GNOO) the Bids were prepared for construction of a 
: Iraq National Oil Company in eae | ae 

developing. the Al-Halfayah region about Fron barre Pe pipeline Susian 

80 miles northwest of Basrah and other t of Tart us on the Medite 7 h | 

areas assigned to INOC where oil reserves he IN O © wants a 48-inch 778-mile line 

have been established. cost ° the sn9 OP with six pumping stations storage for 8.6 
ment was estimated to be about ; muil- wae. * yee: — 

tn, 35 percent toe paid on delivery 2d ee cae 
partly by letter of credit and 75 percent to rangments and will be repaid in crude oil 
be paid in equal installments at *-percent wane a period of years. co. t of the project | 

ceonoenie and technic agreemen t wag Will be from $400 million to $450 million. 

signed by the Soviets to supply a $70 mil- INOC has signed long-term agreements 

lion loan for development of the North [0 dispose of North Rumaila crude oil 

Rumaila and Ratawi oilfields. This loan When production begins. Countries slated to 
| was to be repaid in crude oil. The first Tecelve the crude oil are the Soviet Union, 

stage of development of The North Ru- Czechoslovakia, Hungary, East Germany, 

maila area would provide for exports of 5 Ceylon, and Spain. 
million tons annually and would involve At yearend it was announced that the 

the construction of an 80-mile pipeline to French oil company Entreprise de Re- 

Fao on the Persian Gulf. cherches et d’Activités Pétroliéres (ERAP) 

In October 1969 it was announced that had encountered oil with its exploratory 
the Hungarian firm Kemokomplex signed a well Buzurgan No. | in the Tayib region 
contract to drill four wells for INOC in in Amara Province. The well is located in 

the North Rumaila oilfield. The Hungar- Block 1 of acreage contracted to ERAP by 
ian organization will extend a $15 million INOC in February 1968. 

loan to INOC for equipment and technical Iraq’s proved crude oil reserves at the 

assistance in the exploitation of Iraqi oil end of 1968 were an estimated 28.5 billion 

resources. Interest on the loan will be 3 barrels, ranking fifth among the seven 

percent annually. INOC will repay the countries that hold 70 percent of the 

loan at the rate of 10 percent of the value world’s crude reserves.



The M1 ndust e Mineral Industry of Ireland , 

| By F. L. Klinger ' | So 

Treland’s- mining industry continued to There was increased production, trade, a 

grow in 1969. Output and exports of zinc and consumption of most mineral com- 
concentrates were sharply increased, and modities in 1969. As compared with 1968, 
construction of a zinc smelter appeared to production gains of 8 to 13 percent were 
be imminent. Production of mercury was ted in the mining. metals and engi- 
started, and new plants for production of — repor , © 8: . . 8 
zinc oxide and magnesia were under con- €eTiNg; and construction industries, while | 

struction. A substantial increase in output Consumption of electric power was up 15 
of mine copper was expected by 1971. percent. The high level of internal de- | 

Stimulated by a favorable investment cli- mand taxed the production capacity for 
mate and the important mineral discover- some important commodities and led to | 

ies of the past decade, exploration activi- significant increases in imports. Labor pro- : | 
ties extended into most Irish counties and ductivi | | openle: 
b ly 1969. some 1600 prospecting 1i- uctivity, however, was adversely . affected | 

y early » 80 UY prospecting | 
censes had been granted to Irish and for- PY Work stoppages and there -was an I1- , 
eign companies. Offshore drilling for oi! percent gain in the average industrial | 
and gas was expected to start in 1970. wage. | 

| | PRODUCTION oe - 

Volume of production. in the mining cement was 6 percent less than in 1968 but 
and quarrying industry in the first 11. this appeared to be a reflection of produc- 
months of 1969 was 11 percent higher than tion capacity rather than an indication of 
in the comparable period of 1968. Gains in slackened demand. Output of coal contin- 
output of lead and zinc ores, barite, con-- ued to decline. 
struction materials, and peat were the T Physical scientist, B Mi ; 

main contributing factors." Production of ton wert Sentist: Bureau of Mines, Washing- 
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Table 1.—Ireland: Production of mineral commodities 1 | 

(Thousand metric tons-unless otherwise specified) . : 

, - Commodity , 1967 1968 1969p 

. : METALS | 
Copper, mine output, metal content__.___.....-------------,------~--------- 4 q 6 
Lead, mine output, metal content____._._.....-.--.-----------~------------ 60 62 e 65 

. Mercury_-----------_ eee -----76-pound flasks... _.-.. _--_- 420 
Silver, mine output, metal content_...........-.....-..thousand troy ounces... 2,067 1,913 ¢2,000 
Steel ingots and castings__._-__.-._.--..--.--------.--------- + eee 65 68 e775 
Zinc, mine output, metal content__.......--......----------- eee eee 30 53 e105 

NONMETALS 
| Barite._.....---- 2-2 ee eee eee 76 148 161 

Cement. ..--.----.----------- ++ ee ee ees) «61,298 ©6011, 852 1,278 
Fertilizer, manufactured (P20s content of. superphosphate)_..-_......-.--..-.-- 83 95 NA 
Gypsum_._.-_--- ee eee 252 NA NA 
Lime__._-2-..- 2-2 ee ee eee ee eee ee ee ee . 42 63 52 

| Limestone ?._._.-__-__---------e nnn ee-- 4,820 5,064 5,387 
Sand and gravel 2__.._.----2---- eee eee ---- «22,649 8,717 4,352 

. Other 3.2212 eee ee eee eee) «62, 481 2,720) 8,201 © 
Coal. | MINERAL FUELS AND RELATED MATERIALS | , 

oal: me | 
Anthracite_._._-------------------- n-ne ee ene 111 103 90 

. _  Semibituminous.--_.2.2 2.022 eee ee ee eee eee 71 =i éBC($#NV’ GB’ 
Coke, gashouse. ____...------------.-+-------------------- eee e- 93 se 82 e 50 
Gas, manufactured *. ~~~ -------------------+-2----->-----million cubic feet_. 6,568 6,583: ¢ 6,900 
eat: vo - . ae . : 

Agricultural use......._..--------- eee ee eee eee eee nee eeeene---- 87 41 54 
Fuel use: ne . 

Briquets.....-..-----2- 2-2 ee en 309 250 314 
Sod peat 5. 222 eee eee eee «62,2800 2,248) 2,188 
Milled peat 6.0.2.2 ee eee 12,049 412,521 3,927 

Petroleum refinery products: s oo 
Gasoline and naphtha_______.._.............-thousand 42-gallon barrels.. 4,012 4,459 4,777 

. _ Aviation fuel_...-..--2-2----- 2+ nt --------- do. 199 (685 616 
 - Distillate fuel oil. ...--_----------2 eee ---------- dos «825,916 4,662 4,692 

Residual fuel oil_....__.---.---_-.-.-----.-----.----------------d0.--. 7,178 6,181 6,807 
: Other____--.-------------- ee ee dL 952 413 475 

Refinery fuel and loss___.2. 2-2-2 e 634 713 NA 

e Estimate. P Preliminary. NA Not available. . + Revised. 
1 According to information available in August, 1970. 
+ Figures do not include stone, sand and gravel, and other materials for maintenance of roads. 
3 Includes granite, marble, silica rock, sand, calespar, fire clays, and shale and clay for cement. 
4 Converted from cubic meters of 4,200 kilocalories, using 35.3144 cubic feet equals 1 cubic meter. 

-’ & Including/production by farmers and Bord na Ména. . 
| 6 Production of Bord na Ména. | 

| ‘TRADE 3 vo 7 

| Incomplete data indicated that exports creased, while there was a decline in ex- 
of metal ores and concentrates rose sharply ports of nonmetallic mineral manufactures, 
in 1969. The value of exports in the first 9 especially cement. 
months was $32 million, compared with In the same 9 months, imports of all 

$17 million in the same period of 1968. major categories of mineral commodities 
Zinc concentrates accounted for most of increased, except for nitrogenous and po- , 
the increase, in tonnage as well as in _ tassic fertilizer materials. The largest in- 

value. Exports of barite, petroleum prod- creases were indicated in iron and steel 
ucts, and manufactured fertilizers also in- and petroleum products.
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Table 2.—Ireland: Exports 1 of mineral commodities 
, (Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS . 
Aluminum metal, including alloys: . 

Scrap.----------------------------- ee ee eee ~ 670 624 
Unwrought and semimanufactures__._......___._.-_-_-_------- 22 --iee ee 5,444 4,151 

Copper metal, including alloys: . 
Scrap. .--------------.--------- eee eee 3,993 4,095 : 

- Unwrought and semimanufactures________..-_...-----------_----_--___-.-.--- | 1,086 1,902 
, Iron and steel: a a os ve 

Scrap_.-------------------------------------- +--+ ee ----- «= 82, 089 26,953 
Steel, primary forms__.__...._--_-...-------1--- eee 542 226 
Semimanufactures--_____...--------..----_- eee eee --- 2) s12,177 17 , 434 

Lead: . 
Ore and concentrate___..._.-_----...---.----------------------- 8 -------- 185,577 9156, 487 
Metal, including alloys: . 

Serap_~..----------------------------- ee eee eee eee 407 /NA 
Unwrought and semimanufactures________._._._-.__----------_------------- 606 1,529 

Zine ore and concentrate___...-.____----___-___ eee eee 34,449 85,448 
Other ore and concentrate__.._____._..--___-- eee eee 453 — NA 

NONMETALS 
Barite and witherite..-._..__..-._--_._.-___-__--- eee -_e-___--. 74,765 142,252 
Cement_.--_----------.--.-.--.-.--_.-.- +. ~~~ _._.__--thousand tons_-_ 358 | 292 
Clay and clay products: 

Refractory (including nonclay bricks)___..._.-_.__.-----------_---.---__--.. 40,295 38,188 
Nonrefractory.........-.__.--.-------.--_-- eee eee 14,002 NA 

Fertilizer materials: . 
Manufactured___.--_._-.-.-----.--------------------- eee 1,416 244 

Gypsum and plasters_.-.......-...-..--..--...-.-_-_-_____._._-_thousand tons__ 113 130 
Stone, sand and gravel: a 

Gravel and crushed rock_...__.._.--__---__-_---_ eee --_ do e 307 326 
MINERAL FUELS AND RELATED MATERIALS , 

Coal and coke, including briquets: a : 
_ Anthracite and bituminous coal_______.2--- 22 eee eee eee eee eee 6,746 7,516 

Coke and semicoke. .__.___-.-----.-----.----_--------------_------------------ 23,401 14,528 
Peat, including peat briquets.__....__......_---.-_------- 2 eee --__----~ = 600, , T49 62,516 
Petroleum refinery products: 

Gasoline. ___.-.---.---.---..--.--.--------.----thousand 42-gallon barrels__ 366 16 
Distillate fuel oil. _........_...--___-- 2-2 2-0 2,384 820 
Residual fuel oil_.._.-_.-..-.---------------------------------------do_--_ * 2,212 1,444 

NA Not available. . oe 
1 Excludes reexports. . oe 

Table 3.—Ireland: Imports of mineral commodities : | 
_ (Metric tons unless otherwise specified) 

. Commodity 1967 1968 

METALS . . 
Aluminum metal, including alloys: . 

Unwrought_.._._.-- 22 eee eee 8,360 8,428 
Semimanufactures..__..._-..___2__2 eee eee eee 4,777 5,758 

Copper metal, including alloys: | 
Unwrought___._.--.__..---_------- ee eee 148 183 
Semimanufactures............--...- .---- +L eee 6,353 8,396 

Iron and steel: 
Pig iron, ferroalloys, and similar materials_............-_...-.-..----__-__--_. 28,592 22,977 
Semimanufactures: 

Bars, rods, angles, shapes, and sections: 
Wire rod_____-.._-.---~-------- +--+ eee ----- = 18 , 270 23 ,994 
Other bars and rods______--.---.-------.-----.------------------. 18,857 24,163 
Angles, shapes, and sections. ._._-._--_.--..---.-_---------_-e -_----. = 28, 155 38 , 623 

Universals, plates and sheets________-._.-.-_.----- ~~~ -_------------- = 64, 771 78,875 
Hoop and strip_____..._.-.-.-------.-------- eee eee 6,264 7,487 
Rails and accessories__.-._.-....-.---.---------------+---------------ee 4,693 4,979 
Wire_____-..---..-.------- eee 4,718 6,580 
Tubes, pipes and fittings. ___.._.....-._...---------- eee eee _--_---_-- «=. 81, 557 37 , 848 
Castings and forgings, rough..______-._...-.-.-_-__----_--___--___-_---- 116 NA 

Lead: 
Oxides. __..___.._-.--- 2 eee 1,449 NA 
Metal, including alloys, all forms_...__._.-..-_._-__-____._-_______________ Le 421 1,148 

Nickel metal, including alloys, all forms_._____...._...--.-._.________.______ ee 303 449 
Platinum-group metals and silver metal, including alloys: . 

Platinum group_.__-__.-__---------------.-------.--__---value, thousands_ $20 $147 
Silver, all forms.__.....-.....---.-----__- ee do___e $294 . $373 

Tin metal, including alloys, all forms............_.-._.-...........-.-_--_long tons__ 93 33 
Titanium oxide......._...-..---.--- 2 eee eee 2,451 2,639 

See footnotes at end of table.
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Table 3.—Ireland: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) . 

Commodity 1967 1968 

METALS—Continued 

Zine: 
Oxides___.......---..-------.-.-------- + ee ATT NA 
Metal, including alloys: . 

| Unwrought___._---------------------------------------------- +--+ -- 3,661 4,504 
Semimanufactures_-_-_-...-------------------------------------------- 260 668 

Other, ore and concentrate. ___.----------------------------.-----------------. 14,160 18 , 464 

a NONMETALS . . 
Asbestos... .------------------------------------------------------------ eee 4,751 4,018 
Cement_-_..---------------------------------------------------thousand tons_- 9 | 213 
Clays and clay products (including all refractory brick): 

. Crude clays, n.e.s._...-_...-----------.----------------------------..-.-.. 80,686 35,912 
Products: . 

Refractory (including nonclay bricks)_..........--.-..-----------------. 10,679 11,630 
Nonrefractory__......-....--..- 2 ~~ eee eee ee eee 5,094 6,326 

Fertilizer materials: . 
Crude: 

Nitrogenous._-_......--.._.-.......--....--.....-....--thousand tons_-. 1 1 
Phosphatic____.----_-_..--_____ eee - 0 358 425 

Manufactured: 
Nitrogenous. _.._............-....------------------------------d0_... 36 46 
Phosphatic: a . 

omas slag__._.......-......-.--.--------..--.------------d0_._. 117 
Other__._.._-.__-.-__.-.....-. 1.10 13) 153 

Potassic.._......------....-.-22 2 ee 0 193. 233 
Other, including mixed___._........_....-.---..--------.----...-do_._. 84 . 115 
Ammonia______-___-----_-_-_----___--------------------------------- = 15 , 540 31,990 

Lime___.._.....---.-.--.-------------- ee eee 4,126 NA 
Pyrite (gross weight)_............___._.-.- --_--_ 2. Lee 1,930 1,102 
Salt_ 222-2222 -_-___---.-_-thousand tons_- 47 50 
Sodium and potassium compounds, n.e.s., caustic soda___.._...--.-------------.-- 4,665 5,164 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked_.___......__---..---------.------------------ 3,010 3,131 
Worked. ____...-------- eee eee 396 393 

Gravel and crushed rock. __.____..-._--_------------_-__-------------------- 9,770 NA 
Sand, excluding metal bearing._.._.._..._.-..-...---.--.-------------------- 31,925 38,576 

Sulfur: . 
Elemental____._.......--.------------------------------~----------------- 99,422 104,140 
Sulfuric acid, including oleum__.__._.__.-_----.--.------------------------- 1,577 28 , 936 

Other nonmetals, n.e.s_...---------------------------------------------------- 9,645 12,664 

MINERAL FUELS AND RELATED MATERIALS . 
Asphalt and bitumen, natural____....._..-..... 2-2-2 eee 589 3,163 
Coal and briquets: . 

Anthracite and bituminous_____._.......-____.____.____.___ thousand tons-- 1,258 1,221 
Briquets of anthracite and bituminous coal__-...-.-...---.---------.-do_.-_- 3 2 

Coke and semicoke_____..____...._.._--__--_.--.-----------------------do0_._. 17 22 
Petroleum: 

Crude and partly refined__.................--.---thousand 42-gallon barrels... 18,785 17,128 
Refinery products: } 

Gasoline. ._._._...-.._--_...-_----.- ee dO e 544 493 
Jet fuel________-_--____-____ eee dO. 1,288 ' 1,240 
Kerosine, white spirit, and special boiling point liquids____.._....-.-do_-_-- 581 690 
Distillate fuel oil. ..__.___--____-___-_----_---___-u_-_-__.--------do___. 343 477 
Residual fuel oi]__._____..-__-__--_-___ ue - do. 5,301 5,301 
Liquefied petroleum gases___._.._____.._._---.------------------do__~- 116 220 
Lubricants e_.___-_-___-_-_-- eee -do-e 245 266 
Bitumen____._-_--___----_------- eee dO, 73 412 
Petroleum coke_.____--.--_-------- eee - - dL 456 ____ LL 
Other e___._-_____-____--___---- eee - dL 310 1,360 

e Estimate. NA Not available. 
1 Source: OECD (Paris). Oil Statistics, Supply and Disposal. 1967 and 1968. 

COMMODITY REVIEW 

METALS sible for maintaining the national output 
. . of mine lead at approximately the level of 

Copper, Lead, Zinc, Silver, and Mercury. 1968, Production of concentrate at the 
—A full year’s production from the Silver- Tynagh mine of Irish Base Metals, Ltd., 

mines property of Mogul of Ireland, Ltd., was about 30 percent lower than expected, 
accounted for the heavy increase in output mainly because of a strike which idled the 

of mine zinc in 1969 and was also respon- plant from July until October. Approxi-
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mate shares (in percent) of the three pro- crease in Irish exports of zinc concentrate 
ducing mines in total mine output of non- that occurred in 1969. 
ferrour metals in 1969 were estimated as Preparations to re-open the Avoca cop- 
follows: | per-pyrite mine were continued. Under- 

SF ground mining, at the rate of 2,000 tons of 
uver- ore daily, was expected to commence b 

Tash Gortdrum mines the end of 1970. Patino Mining Corp. | 
| popper---------- 38 70 35 which has a 10-percent iriterest in the ven- 

Zinc_._---------- 20 __ 80 ture, reported that ore reserves were esti- 
easy serve 0 ie 16 mated at 7 million tons averaging 0.98 per-_ - 
$$. $$ cent copper after dilution. The mine was 

At Tynagh, metallurgical tests in 1969 last worked ih 1962. 
indicated the feasibility of producing zinc In County Limerick, exploration drilling 
oxide concentrate by flotation from zinc of the Ahertow copper-silver prospect 
oxide ore and of calcining the concentrate south of Tipperary was continued by Irish 
to obtain a marketable product. By yearend, Metal Mining Co. Ltd. Results indicated 
a calcining plant was under construction, that a major thrust fault may be present, 
with completion scheduled for August and further drilling was planned. At year- 
1970. It was planned to treat 92,000 tons end 1968, exploration had suggested the 
of this ore in 1970, compared with 17,000 presence of 6 million tons of mineralized 
tons in 1969, with recovery of 60 to 70 ground, including a possible 3 million tons 
percent of the zinc. Zinc oxide ore, averag- averaging 1.2 percent copper and 1.6 
ing 20 percent zinc, 1.7 percent lead, and ounces silver per ton. International Mogul — 
0.8 ounce silver per ton, was the principal Mines Ltd. owned a 40-percent share of | 
component of open pit reserves at Tynagh; the exploration comipany. | 
it accounted for 513,000 tons or 21 percent Studies of the feasibility of building a 
of the total at yearend 1969. smelter for ledd and/or zinc in Ireland 

Production of mercury was started in were continued by Smelter Corporation of 
1969 by Gortdrum Mines (Ireland) Ltd. in Ireland, Ltd., bttt no definite plans were | 
County Tipperary. The mercury extrac- reported by yearend. Questions to be de- 
tion plant, completed in July at an esti- cided were whether to build an Imperial 

- mated cost of $1.2 million, processed 2,669 Smelting Furnace or an electrolytic zinc 
tons of concentrate by yearend. The plant plant, and whether to site the plant on 
was reported to have a processing capacity the Shannon estuaty, close to the principal 7 
of 75 tons of concentrate daily. Mercury mines, or on Little Island in County Cork. 
content of the concentrate ranges between Annual metal production of 60,000 tons 
0.5 and 1.0 percent; the anticipated recov- was being considered. Principal sharehold- 
ery of metal was 75 to 90 percent. Mini- ers in the smelter company were Northgate 
mum mercury content of the Gortdrum Exploration Ltd. (51 percent) and Tara 
ore body was estimated at 12,000 flasks. Exploration and Development Co. Ltd. (30 
The mercury occurs as cinnabar and is percent). 
also associated with tetrahedrite; its distri- Iron and Steef.—treland continued to 
bution in the orebody -was described as import most of its steel requirements. Im- 
erratic. Gortdrum ore reserves at yearend ports of semimariufactures in the first 11 
1968 were reported to be 3,430,000 tons, months of 1969 were running about 20 
averaging 1.33 percent copper and 1.2 percent more than in the corresponding 
ounces of silver per ton. period of 1968. Domestic consumption was 

The first full year of production at Sil- estimated at about 300,000 tons of ingot 
vermines yielded 36,000 tons of lead con- equivalent. . 

centrates and 175,000 tons of zinc concen: Crude steel was produced by Irish Steel 
trates in 1969, about three times the Holdings, Ltd., from scrap and imported . 

quantity produced in 1968. Mill heads av- pig iron. The plant, on Haulbowline Is- 
eraged 2.42 percent lead and 10.22 percent land in Cork Harbor, was equipped with a 
zinc. Ore reserves in “G” and “B” ore bod- single 75-ton open-hearth furnace and roll- 
ies totaled 12.5 million tons, averaging 2.95 ing mills for sections, bars, and _ rods. 
percent lead, 6.72 percent zinc, and 0.85 Annual production capacity was approxi- 
ounce silver per ton. The output of this mately 75000 tons of crude steel, 60,000 
mine was responsible for the three-fold in- to 70,000 tons of rolled products, and
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25,000 tons of galvanized sheet. Sheet ‘portedly be capable of producing 75,000 for galvanizing and part of the rolling mill tons of magnesia per year from sea water output are based on imported semimanu- and dolomite. Magnesia is a basic raw ma- . factures. i | | terial used in the Quigley spray-mix proc- 
| ess for extending the life of refractory lin- 

NONMETALS ings in steelmaking vessels, particularly the | | a oe _ basic oxygen furnace. | | Barite.—Production and exports of bar- : 
ite continued to rise. Exports in the first 
10 months of 1969 were. running 12 per- MINERAL FUELS 
cent above the comparable period of 1968. Estimated consumption of energy in 
Most of the shipments were destined for Ireland in 1969 was approximately 8.3 mil- 
the United States. CO ‘lion tons of standard coal equivalent. 
Magcobar (Ireland) Ltd., a subsidiary of | About two-thirds of the supply came from 

Dresser Industries,. Inc., remained the imported fuels, while domestic resources, 
major producer..The company’s mine at principally peat, provided the remainder. 
Ballynoe, which is adjacent. to the Silver- Approximate shares of the contributing 
mines property of Mogul of Ireland, Ltd., fuels were: petroleum (50 percent) ;. im- 
in County Tipperary, is estimated to have ported coal (15 percent); peat (28 per- — 
produced more than 500,000: tons of barite cent) ; hydropower (5 percent); and do- 
since production. began in. December 1963. mestic coal (2 percent). The use of - 
Minimum reserves of barite at yearend petroleum fuels continued to grow at a 

| 1969 were believed to be 2.5 million tons. rapid rate. 
| The barite is exported from the port of Coal, Coke, and Peat.—The heavy in- 

Foynes, on the Shannon estuary, about 45 crease in output of peat in 1969, according 
miles west of the mine. _. . to Bord na Mona, was due partly to the 

At Tynagh, feasibility studies for pro- best weather conditions in 8 years and 
duction and marketing of byproduct barite partly to the lack of work stoppages as 
were presumably continued in 1969. A compared with 1968. Also, increases in the 

| pilot plant, for recovering the barite from _ price of imported coal improved the com- 
: tailings, began operating in November petitive position of peat on the domestic 

1968. = / market. : 
Cement.—Output of cement apparently Output of peat for electric power gener- 

remained close to productive capacity, al- ation increased by more than 50 percent, 
though reported production was less than to 2.5 million tons. Peat was burned in 11 
in 1968. Trade in cement was sharply re- powerplants, which accounted for one-third 

| duced, with both exports and imports 65 of all thermoelectric power generated in 
percent less than the levels of the previous 1968. Increased demand for peat was also 
year. On the other hand, domestic sales in reflected in the output of peat briquettes, | 
the second and third quarters were 10 to which rose to 90 percent of production ca- 
14 percent greater than in the correspond- pacity, and a 38-percent increase in exports 
ing periods of 1968. Domestic consumption of peat for agricultural use. 
was approximately 1.2 million tons. Al- Imports of coal and coke in the first 10 
though demand appeared to be rising, no months of 1969 were almost identical with 
increase in productive capacity was re- the totals for the corresponding period of ported to be under construction or 1968. Imports of gas coal, mostly obtained 
planned. Two three-kiln plants, operated from Poland, declined by 60 percent but 
at Drogheda and - Limerick by Cement imports of other grades of coal were ‘in- 
Ltd., apparently have accounted for all Irish creased. 
production since 1965. Petroleum. — Exploration. — Reconnais- 

Magnesia.—Construction of a magnesia sance_ seismic surveys of three offshore 
plant at Dungarvan, County Waterford, blocks totaling 17,500 square miles were 
and a dolomite processing plant at Ben- completed in 1969 by Marathon Petro- 
nettsbridge, County Kilkenny, was contin- leum Ireland Ltd. The surveys covered 
ued in 1969 by the Quigley Co., Inc., a a large part of the area off the south coast 
subsidiary of the Pfizer group. Both plants (block 1), and areas west of County Clare 
were expected to begin production by (block 2) and Counties Mayo, Sligo, and 
mid-1970. The Dungarvan plant will re- Donegal (block 3). In an agreement with
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the Government in early 1969, the com- tic consumption continued to climb. Resid- 
pany received exclusive rights to explore ual fuel oil was principally responsible for 
in these areas and agreed to spend at least the growth of imports and. consumption, as 
$500,000 on exploration. Drilling was ex- well asa 10-percent reduction of exports in 
pected to begin in 1970. 1969. Inland consumption of petroleum 

No activity was reported onshore. Since products is shown in the following table, 
1961, five onshore holes—one each in in thousand metric tons: 
Counties Meath, Clare, Leitrim, Cavan, 

e . ES a PS SS SSG and Cork—have been drilled, with nega- Product 1968 1969 
tive results. a - 

Crude oil and petroleum products—Im- Gasolines______...-..---------- 526 56 
ports of crude and partly refined petro- Aviation fuels }_.___-.---------- oa 79 
Jeum increased less than 2 percent @as/diescl oli. ..-22.snsss. B28 
compared with those in 1968. Iran and Residual fuel oil_.--.._-.-.._-.. 1,247 1,624 . . . . Other___-__--__--____________ ee 227 147 Saudi Arabia were the principal suppliers, : oe | 
as deliveries from Iraq and Libya were Total__..._--.----------- 2,659 3,180 | 
sharp ny reduce’. fined products apparentl 1 Excludes bunkering of foreign aircraft. m s 
: P 3p PP d y Source: OECD (Paris). Provisional Oil Statistics by increased more than percent as domes- Quarters (4th Quarter 1969). 1970.
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The Mineral Industry of Israel 

oo ~ By Walter C. Woodmansee 1 | 

Most sectors of the Israeli mineral indus- The Oceanographic and Limnological : 
try showed improvement in 1969 as the Research Co. Ltd., an agency of the 
mono continued 1 OND) 16 ane $47 National Council of Research and Develop- 
gross national produc reache . t ki ‘th th . 
billion 28 ($4.0 billion in 1968). The most ™°"® Working with the Geological Survey | 
oe . of Israel and the Israel Port Authority, 

significant developments were in the petro- . . | 
leum sector where exploration has moved ‘?™P leted a hydrographic, geologic, and 
offshore. The county’s second petroleum Oceanographic survey to 100 kilometers 
refinery was approved and construction offshore from the Lebanon border to Port 

commenced, and a major new transit pipe- Said. This survey was primarily for petro- d, and j it pip Said. Thi y was primarily for p 
line connecting the Gulf of Aqaba and the eum and construction sand. Maps of the 
Mediterranean Sea was essentially com- surveyed area will probably be published | 

pleted. A magnesia plant was planned, iy 1970. An Institute of Oceanography and 
using magnesium chloride from the Dead Li 1 ‘ll be founded Tel Shik 
Sea Works Ltd. (DSW), and several new tmnnoreBy WI be founded at “em 
projects were planned or underway in the ™ona, a Haifa suburb. Construction was 

chemical and fertilizer sectors. scheduled to start in late 1969.4 , 

PRODUCTION 

Production statistics on several mineral type at the Haifa oil refinery were esti- 
commodities were not reported for 1969 mated as percentages of total refinery 
and were estimated. Several major mineral yield. | 
commodities—copper, bromine, cement, | 
phosphate rock, and petroleum refinery 
products—showed notable increases in ‘Physical Scientist, Bureau of Mines, Washing- 
output. Modest crude oil production con- SP US. Embassy Tel Aviv. State Department . 
tinued to gradually decline, but output ArO0. Apr. 3, 1970, p. 2. es have been converted 

. : se ° ere necessary, values ve 
from Israeli-occupied Sinai Peninsula, from Israeli pounds (IL) to U.S. dollars at a rate 
although not officially reported, appears to of IL 3.5 = US $1.00. Avi 
hhave increased substantially. Products by 4418 July 51069, 2 pps te DePartment 

393
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Table 1.—Israel: Production of mineral commodities 

(Thousand metric tons unless otherwise specified) — 

Commodity } 1967 1968 1969 

METALS 
Copper, cement, 70 to 80 percent Cu, gross weight_...metric tons. - 9,464 | 10,282 10,683 
Iron and steel: Steel, ingots e.......__--...---------------------- 84 r 100 120 

NONMETALS 

Broo tal | tric t 6,32 emental_........-...---._.----...--.-.-_-__metric tons_- ,320 
Compounds. .-.--------2-2-7-7--7- 2-22 2r onan 27277 0--- 1,853 } 9,376 10,550 

Cement, hydraulic._........---.------------------------------ 805 e€1,200 e 1,300 
Clays, marketed_...._.....-------.--------------------------- | 111 8 15 
Fertilizer materials: 

Crude: 
. ‘Phosphate, beneficiated_.....-.-.------..------------- e 600 177 987 

Potash: . , 
Gross weight.._..........--.--------------------- 492 e 600 548 
Potassium oxide (K2O) equivalent._.........-..--.- 300 e 366 834 

Manufactured: 
Nitrogenous ¢__.....-.....---------------------------, 95 95 100 — 
Phosphatic.._...-..-...------+---------------- eee 132 154 e 160 

. Potassic.......-..-----------.---------------- eee 1 2 eZ. 
Gypsum....-..-..--.-.---------------- ee eee e 90 e 70 71 
Lime ¢...-..-.-.------------- ee ee eee 80 80 130 
Quartz, sand, marketed. ........-..-----.-.-.----------------- 35 47 e 45 
Salt, mainly marine, marketed_.-._...-.......----------------- 57 65 e 57 
Sulfur... ....--.--------------- eee een nee ene — 2 6 e8 

MINERAL FUELS AND RELATED MATERIALS . | 
. Gas, natural.........-----------------------million cubic feet. 3,859 5,015 4,873 

Peat e002 ee ee ee ee ee eee eee 20 20 20 

Petroleum: _ | 
. Crude?__......_-.........--_..-.thousand 42-gallon barrels-- 971 831 719 

| Refinery products: _ . 
Gasoline_.......-------------------------------d0...- 4,850 e 5,848 © 6,279 
Kerosine and jet fuel........---.-..----_--«-----do._ 4,958. e 5,085 e 5,460 
Distillate fuel oil, ......-----.-...--------------d0___- 8,479 e7,701 e 8,268 
Residual fuel oil......-..-.-.--.-...---.--.------de._.. 138,150 e 11,987 e 12,870 
Other__......-----.------------.--------------do---- = * 2,515 © 2,978 3,588 

Total_.-...-..----.----.--.---.-------------do.... 33,952 e 33 ,599 e 36,465 

: e Estimate. __* Revised. — | 
-1In addition to commodities listed, Israel also produces construction materials, such as dimension stone, 

crushed rock, sand and gravel, but output data are not available. 
2 Does not include Israeli production from occupied Sinai Peninsula oilfields. ° . 

| TRADE | | 

Israel’s principal exported mineral com- large in case of a devaluation of the Israeli 
modities and their sales values during 1968 pound. | 
(the last year for which complete data are Exports of both phosphate and potash 
available) were as follow: Diamond (gross showed substantia] increases in quantities 
sales) $229.3 million ($193 million in shipped, but earnings from potash were 
1967), potash $13.5 million ($13.6 million reduced because of depressed prices pre- 
in 1967), cement copper $11.6 million vailing during 1968. 
($10.4 million in 1967), and _ beneficiated In the petroleum sector, complete data 
phosphate $6.9 million ($4.7 million in on exports and imports of crude oil and 

1967). refinery products were not reported, and 
Gross diamond sales alone contributed _ statistics are estimated. Exports of products 

nearly 36 percent to the total export value from the Haifa refinery were valued at 
of $640 million in 1968 and were expected $17.9 million in 1968, and imports of 
to increase further in 1969. Net sales were crude oil and refinery products totaled 
$194.8 million. At yearend 1968 there were $60.6 million.5 Imports of residual fuel oil 
230 diamond exporters and 442 enterprises continued high for use in electricity gener- 
working diamond. Imports of rough dia- ation. 
mond totaled $180.6 million in 1968 and 

$195 million in 1969. Stocks on hand were : ; p 5 V. $6. No. 8. A 
. : Petroleum Press Service. V. 36, No. 8, August in excess of needs and apparently remained —_j9¢9, p. 313. gu
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Table 2.—Israel: Exports of selected mineral commiodities , 
(Metric tons unless otherwise specified) 

ND 

Commodity 1967 1968 
LE LL ti epenepereneaeeenerenoenetee 

. . METALS 
Aluminum, metal, including alloys, all forms.........................___. 1,855 2,391 opper: 

Concentrate (cement copper)...........-.-----.-----.-.--------- 13 ,636 15 ,096 Metal, including alloys, all forms.........................-..-...... 8,536 3,066 
Iron and steel: Metal: 

Scrap. ..------------------ 22 eee 1,465 2,001 Steel, primary forms. .._-...-_-.....2.2--...----.._..-._-----._.... 20... | wee oe Semimanufactures--_..-. 2-22-2222 -- ee 8,664 ° 9,577 Lead, metal, including alloys, all forms._.._.._........_._...---.-........ 347 $12 Nickel, metal, including alloys, all forms....................-.-.---...... 11 83 Zinc, metal, including alloys, all forms... ....................-.......... 313 109 
NONMETALS 

Bromine and products_-__....-.-.........-..-..------_....------.-- 5,718 8,688 Cement and clinker.__...-.---..220.--.-2-2.- Le 251,536 174,394 
Clay and clay products: . 

Crude clay8_.--------- 2-2 eee eee 2,230 6,215 _ Prioducts, refractory. ._...---.---.------.------.-------ee 2,821 3,860 Diamond, gem, not set or strung____..........._.......thousand carats... 1,449 1,701 
Fertilizer materials: 3 

Crude: 
Phosphate. ..-_..-..-.-.-------2----- eee 419 ,998 647 ,340 . - Potash (61 percent K:O0)_...--..-..-..------.------- 454,631 558,484 Other_-_...---2...-.----22.---- eee eee eee? ane 1,808 | Manufactured: 
Nitrogénous. ..-..-..2-2----- eee ee 504 --- 
Phosphatic. __..--.-----.---2---- 2-2-2 1,420 13 , 863 Gypsum....-.--..--------------- ee 200 27,686 Precious and semiprecious stone, except diamond____..___value thousands... $251 $415 alt_...-2-~------ + - ee. 

Sodium and potassium compounds, caustic soda.....2-.2-2- 22 eee 495 1,504 Sulfur, elemental, all forms. __-..........--......-__.............-..... ' $15 944 
MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural..__........-...............------.----... 2,608 335 Carbon and carbon black.._...............--...-........_--......_.... 7,154 8,076 
Petroleum: — oO 

Crude and partly refined e._..............thousand 42-gallon barrels... 7,700 11,779 

Refinery products: ¢ 
Gasoline. ._.------ 222-222-228. dO 1,800 2,225 
Kerosine._...---.-..-..---.-...................-......d0..... 850 } 1.875 
Jet fuel___-_- 2 do... 675 , 
Distillate fuel oil. ..............._._...._...............do__... 3,350 1,200 
Residual fuel oil..........-.....-._-.....__......-_......do_... 2,800 es Other... ..-.-..22-22--0222.2 dO... 1,010 130 

Total. .-.-.----2- eee dO. 10,485 _ §,480 
sre es eres pnennevesnsassssssvuejennescenneneeiiasiner 

e Estimate.



396 MINERALS YEARBOOK, 1969 

Major destinations of selected commodities, 1968 

(Metric tons unless otherwise specified) 
qe eee ht nt SP 

na 

Commodity Quantity 
et 

Copper, concentrate (cement copper), total. ...--------------------------------------- 15 ,096 

Germany, West_....---.----------------- = 2 nn nnn nnn ne nnn ne ne nnn nnn ee 2,113 

Greeee. --~-------nnnn nano 1,972 
. TTPO Y no ne a ew a we ee a ee me eee renee om ’ 

Spain__.....-.--.--------------- +--+ -- - -  - n enn n neennne nn nnene + 4,725 

Yugoslavia. ....--------------- -- nn en nnn nnn nn nnn nn nnn nnn nn ne ne enn nnn ee 2,715 
Other____...---1--- ee nn nn ne ee ee ein bn oe ee ee eee ee 504 

Diamond, worked, total. ......-.-----------------------------------thousand carats... 1,701 

| Belgium-Luxembourg-.--.-.-.---------------------------------------------d0_-.. 185 
Hong Kong....---.-----------------------------------------------------d0_.-- . 196 

Japan_.....---------------------- +--+ = eee = ---- -- 0. - 186 

Netherlands. ...-...---.-.-.------------------------ +--+ ne 0... 124 
Switzerland.......--.----------.----.-.--------------------- +--+ s+ + --d0.. 126 
United States_.....-.---.---.-.---------.---------------- +--+ +--+ dO... _ 681 
Other_....___----------------- en ne eee ee eo de 253 , 

Phosphate rock, beneficiated, total_.......---------------------------++------ oe eee ee 647,340 | 

Hungary. --.------------------ nn nnn nn nn nnn nn nnn nnn nen ne ene ee 51,0465. 

Italy.....---.---------- 2 nnn nnn nn nn nn nen nn ee eee eee 105,712 

Netherlands. __.-------.---- ~~ --- ee ee en en ee en nn nee eee nee eee ene 62,467 

Rumania.__.....-..---.-2 ee on nn en ee ee cee ene 147 ,926 . 

Spain__..-..------------------ ee en nn nn nen nn nn ene een ene e ee 29 , 420 

United Kingdom_--......---..------.-----4----------- ee ee eo eee ee 42,790 

Yugoslavia. _....--.----.------------------- nn eee nee ene e ee 98,326. 

Othe? nn wwe wee ee ee ee ee eee ence enn ce eennneee-- 119,654 

Potash, total___.....-..---..----------------- +--+ ee ee eee eee 558 , 4384 

Belgium-Luxembourg. -....-----«---------------------------- +2 ene en een eee 40 ,494 

Brazil._....-.-...-.--.-...-.--------- +--+ ee ee e+ +--+ 70,325 

France. 2-2 nn nn ne ee ee ee en en ne nn een ee enone nnn ene 74,179 

Germany, West. ....-.------------------- = = 2 nn nn ne nnn ne nn enn n nee | 22,500 

Hungary_-_--.---------------- -- ++ - nnn nn nnn enn nnn eee nn nnn nnn | 27 , 498 

Japan__._..--------------- 2 nnn nn nn nn ne no nn nen ee ene nee eee 79.,677 

Malaysia__...--.--------------------- -- += nn nn ne ene enn ene nee 24,845 

United Kingdom. _ --.-----..-.---------~----------+------ 2-2 +--+ eee 58,519 

United States___._._.1.-_-.---_--.----------- eee ee ee eee eee 60,216 

Other_._...__.-_----.---------- ee ee ee en ee ee nee 100,181 
ee eeee ee en ene en 

Table 3.—Israel: Imports of selected mineral commodities 

(Metric tons unless otherwise specified) . 
nS 

Commodity 1967 1968 
a 

ae 

METALS 

Aluminum: 
Bauxite. ....------.-----.----- + ee ee eee eee ee 917 799 

Oxide and hydroxide___..-..--------------------------+------------ 697 585 
Metal, including alloys, all forms_..-....--------------------------- 7,672 14,149 

Cadmiun, metal, including alloys, all forms.._..-.----------------------- 3 --- 

Copper, metal, including alloys, all forms.....-.-..---------------------- 7,016 12,498 

Gold, metal, unworked or partly worked... .----------------troy ounces... 198,884 7,716 

Iron and steel: Metal: 
Pig iron, ferroalloys, and similar materials---.-----.------------------ 4,771 18,110 
Steel, primary forms........------.----------------------+--------- 35 ,906 185 

Semimanufactures_.___...-....-----_----------------------------- 197,450 559 , 757 

Lead: 
Oxides. ._....-----------.----------------- +--+ ------- = --------- 615 745 

Metal, including alloys, all forms__.........------------------------ 1,607 2,618 

Magnesium, metal, including alloys, semimanufactures-_------..----------- 48 17,164 

Manganese, oxides_._....-------------------------------+-------------- 190 475 

Mercury...------------------------------------------76-pound flasks - - 203 NA 

Nickel, metal, including alloys, all forms_-___--------.------------------- 122 1,167 

Platinum group metals, including alloys, all forms_-_....-----troy ounces-- 30,768 579 

Silver, metal, including alloys....-.------------------------------do---- 442,910 591 , 220 

Tin, metal, including alloys, all forms-_--......---.------------long tons_- 182 208 

Titanium, oxides__...-.---.------------------------------------------ 1,314 2,176 

Zine: 
Oxide.......-_.---_-------------------- + et eee 431 532 

Metal, including alloys, all forms...-.......----.------------------- 4,170 4,404 

Other: ° 

Ores and slag. _-..------------------------------------------+---- 744 768 

Base metals, including alloys, all forms, n.e.s__....------------------- 63 100 
NONMETALS 

Abrasives, n.e.s.: 
Natural. .....-----.-----.--------- ee ee ee 112 128 
Corundum, artificial. .......-.--------.--------------------------- 183 299 

Asbestos. .._..--.---------------------- + ne ee ee eee 4,269 8,352 

Barite_.....-.----..----.-..--------.------------ +--+ - -- +--+ 1,007 762 

Bromine and iodine_..........-.-.---.-----.-------------------------- 12 15 

Cement... _._-.-.----------- nn en en nn nen nn ne eee ene 8,343 11,197 

See footnotes at end of table.
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Table 3.—Israel: Imports of selected mineral commodities—Continued . 

(Metric tons unless otherwise specified) 
IE eae cSSSSsreSs r e sSSss sshs shnushsver ovens 

Commodity 1967 1968 

. NONMETALS —Continued 
‘Clays and clay products (including refractory brick): 

Crude clay, kyanite, andalusite, ete.__._....._.......-_....-._______. 21,522 28 ,657 
Products: 

Refractory......---------- 22-22 1,558 1,743 
Nonrefractory, flags, setts, etc._.__...._.thousand square meters. - AT 117 

Cryolite and chiolite___...-....---22222 oo. 106 --- 
Diamond: . 

Gem, not set or strung__.-_-....__..___._.__.___.._thousand carats__ 3,090 3,873 
Industrial, including bort_.__._..._-_.-...22-_ 2. do... 1,853 1,223 

Diatomite. _.-..--.---------. 2-2 eee 355 549 
Feldspar..-.---------------------2 eee ee 1,650 2,268 
Fertilizer materials: Manufactured: 

Nitrogenous, including urea__........._..._..._.___.._______..-.__. 9,138 8,546 
Other. -.-------------- 2 eeee eee. 226 611 

Fluorspar.__..------------------- ee eee 524 666 
Graphite, natural____.-.--....2--202 2 eee 44 -~-- 
Gypsum and plasters. __.--..-2.2.2- 22-2 ee 173 ee 
Magnesite-----.-..-------- 2 ee ee 1,136 1,629 
Mica, crude, including splitting and waste___._._._.._.__....._.....__._. 68 135 
Pigments, mineral, processed iron oxides__.._..._........_...-_._..-_.... 236 409 
Salt (excluding brines)...-.-...--2.202- 2 eee 1,156 --- 
Sodium and potassium compound, n.e.s__.__..._.....-............_...... 645 1,069 
Stone, sand and gravel: . 

Dimension stone, crude and partly worked: 
Caleareous___._-..--- en ee ee 136 80 
Other_.------ ++ eee 12 --- 

_ Crushed rock... --.----.-.--.---2---- eee 985 2,672 
Quartz and quartzite__.._-_---......---2-- 2-2 172 1,040 

Sulfur: 
Klemental, all forms. ...........-.-_-.....---------._- eee 73 ,428 70,056 
Sulfurie acid_.......----2.2.2-2 eee 42,807 35 ,616 

Tale and steatite..............-.----_--- 2 -__ ee 1,452 2,253 
. MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural___...._._.____....__..___________._____._- 66 --. 
Bituminous mixtures_............-.----.-..--- 2 eee, 197 207 
Carbon black. __--.-.--------2- 2 eee 714 1,624 
Coal, all grades, including briquets______.._........_._____...._..__.__.. 266 3,524 
Coke and semicoke... 2 ee 6,805 6,023 
Peat__.-..--------------- +22 e eee 303 362 
Coal products.._......-----..0---- eee. 441 579 
Petroleum: 

Crude and partly refined e___............_thousand 42-gallon barrels... 136,350 150,700 . 

Refinery products: ¢ 
Aviation gasoline.__....2--.----.-.----- do. 151 112 
Residual fuel oil_..-.....--___-_-_.--_-_- i do... 125 2,664 
Lubricants... --- 22-222 ee 0 132 160 
Other. _-.---...--2 22 -eee d0 6 --- 

. - Total. .--------- eee dO 1,014 2,936 nO 
e Estimate. ® Revised. NA Not available. 
1 Includes estimated receipts from Israeli-occupied Sinai Peninsula oilfields. 

: COMMODITY REVIEW 

METALS cal assistance will be provided by Osterrei- 
« chisch-Amerikanische Magnesit A. G. 

Copper. Timna Copper : Co. produced (OEAMAG), a major supplier of dead- 
1,081,340 tons of ore containing 1.14 per- . cous . 
cent copper during 1969. This output was burned magnesite and basic refractories, PP Bee P . and controlled by the Great Lakes Carbon 
valued at $16.3 million. The new $4.9 mil- Corp 6 
lion Timna No. 2 shaft was completed as *P 
part of a development project on an adja- NONMETALS 

imme era re ter 50 reportedly assures Fertilizer Materials—American Israel 

P years. Phosphate Corp. (AIPC) planned a $14.3 
, Magnesium.—T he Government-owned Wes . es 

. . million investment in a phosphate mining 
Israe] Chemicals Ltd. planned tc establish ner . . . 
a 46,000-ton-per-year magnesia plant at and beneficiation project at Ein Yahav in 

" pery 6 prant the Negev. The annual output rate will be Arad in 1970, using byproduct magnesium ~Tinduswini Minerals don. N ber 
chloride from DSW. Financial and techni- 1969 0 38 Minerals, London. No. 27, Decem
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600,000 tons at 32 percent P2Os and 250,000 gas operator, declined slightly in 1969, 
tons at 35 percent P2O;.7 AIPC which has owing mainly to a conversion in fuel use 
held a mining lease on the property for frem natural gas to oil at the Oron phos- 
several years, signed a contract with the phate works. 
Israeli Government. The company has 1 Naphtha Israel reportedly made a natu- 
year, starting March 31, 1970, to complete ral gas strike at Gurim, in the Zohar area, 
designs and technical details and then 114 near the Dead Sea. The well flowed at 6 
years for construction. Singmaster and million cubic feet per day of 80-percent 
Breyer, Inc. (a United States engineering methane and 20-percent ethane gas from 
firm) is consultant on the mining plan Jurassic limestone at 3,900 feet.41 | 
and the transport and shipping facilities. Petroleum.—Small-scale crude oi] pro- 
Phosphate will be exported from the port duction from the MHeletz and aedjacent | 
at Eilat. fields by Lapidot Israel Oil Prospecting Co. — 

The $40 million, 165,000-ton-per-year Ltd. continued to decline as _ limited 
| phosphoric acid plant of Arad Chemical reserves are being depleted. At yearend 

| Industries Ltd. was essentially compteted there were 35 producing wells. Crude 
| during 1969 and was expected to be fully reserves were estimated at 13 million 

operational in early 1970. The company _ barrels.12 Output. from  Israeli-occupied 
also considered 2 joint venture with Sinai Peninsula, particularly the Belayim 

_ Madera Corp., United States, for producing field, was not divulged but has been esti- 
a range of phosphatic fertilizers and chem- mated at 17 to 18 million barrels (2.5 mil- 
icals, primarily for export. lion tons) 13 during 1969. 

Output of phosphate beneficiated to 26 Only four exploratory wells were drilled 
to 34 percent P2O;5, essentially all by in 1969—two shallow wells (less than 1,600 
Chemicals and Phosphates Ltd. (C&P), feet) by Lapidot and Israel National 

_ increased by 27 percent in 1969. The Petroleum Co. Ltd., one well to 4,500 feet 
expansion program underway included by Naphtha Israel, and one well to 5,260 
construction of a terminal in Rotterdam feet by Belpetco Israel Ltd. Lapidot 
for handling phosphate for markets in planned a $3.5 million exploration pro- 
Western Europe. The phosphate will be gram‘in 1970, including a $800,000 seismic 
carried from Ashdod in 30,000-dwt carriers. survey, mainly in the south, and $2.7 mil- 
Both ports have modern loading and dis- lion for 14 wells onshore and offshore, 
charge facilities.s : with foreign participation. Belpetco, a 

Haifa Chemicals Ltd. brought its potas- Texas independent, planned offshore 
sium nitrate plant on stream in June at exploration between Ashkelon and Ashdod, 
about 50,000 tons yearly, half the full from the drilling ship Typhoon. The com- 
rated capacity. Full capacity operations pany was granted a 60-percent interest in 
were. scheduled for 1972. Phosphoric and permits covering the Israeli coastal area 
nitric acid plants were also completed from the Lebanon border to Gaza; Israeli 
during the year. Potash is from the DSW; interests retained 30 percent, and Equitex 
ammonia is imported pending completion Petroleum Ltd., formed by Equity Funding 
of a plant under construction. Phosphate Corp., acquired 10 percent.14 Belpetco also 
is from the Oron mines.9 Total investment reportedly drilled an unsuccessful well off 
in the project is $13 million, $5 million of — the Sinai coast near El-Arish. 
which was from French bank loans. Engi- Late in the year, Israeli authorities 
neering work for the project was by Krebs planned exploratory drilling in the Gulf of 
et Cie., Paris. —_—__ 

Israel Chemicals Ltd., the holding com- _," World Mining. V. 6, No. 1, January 1970, p. 
pany comprising the major fertilizer, chem- 8 Phosphorus and Potassium. No. 39, January- 
ical, and petroleum operations, sought Fep Phosoheres Pad Potassium. No. 41, May-June 
foreign participation in a proposed $155 1969, pp. 40-41. 
million chemical and fertilizer complex at ,,, Phosphorus and Potassium. No. 45, January- 

‘ebruary 1970, p. 6. 
Ashdod.10 19690 and Gas Journal. V. 67, No. 17, Apr. 28, 

MINERAL FUELS nO and Gas Journal. V. 67, No. 52, Dec. 29, 

13 i i 

Natural Gas.—Production by Naphtha 1970. ee 136-137 Service. V. 37, No. 4, April 

Israel Oil Co. Ltd., the Government-owned May 19 1905" angclligence Weekly. V. 8, No. 20,
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Suez, off Sinai Peninsula. A contract was _ tial Capacity.16 Ejlat port was under devel- | 
apparently concluded with King Resources opment to handle 250,000-dwt tankers, and 
Co., Denver, Colorado, through Midbar  Ashkelon for tankers up to 125,000 dwt. A 
Lid., a British affiliate. Midbar reportedly substantial tanker fleet was planned—476,- 
leased a drilling platform from Kenting 000 dwt in 1969, 912,000 dwt in 1970, and 
Ltd. of Canada, and the drilling platform —_ 1,500,000 dwt in 1972. | 
was under tow to the Gulf. A modest expansion to 120,000 barrels 

Completion of Israel’s new 260-kilometer, daily at the Haifa refinery was completed. 
42-inch, Eilat-to-Ashkelon crude oil pipe- Approval for Israel’s second refinery, a 
line apparently was delayed for several 70,000-barrel-per-day plant at Ashdod, 19 | months by technical problems. Progress on _ kilometers north of the Ashkelon terminal, - 
construction was not reported, but an was announced late in the year. Construc- : 
announcement in October that the two tion presumably will start during 1970. 
30-inch tanker-loading sea lines were con- Domestic consumption of refinery prod- 
nected at Ashkelon suggested that the line ucts continued upward. Estimated demand, 
was near completion. Rated capacity is an including bunkers, for Israel and the occu- 
initial 400,000 barrels per day and, eventu- pied territories during 1969 was as follows 
ally, 1.2 million barrels per day. Total esti- (in thousand barrels):. Gasoline 3,859, ker- 
mated cost is $113 million, including ter- osine 3,441, distillate fuel oil 5,505, resid- 
minal and storage facilities at Eilat and ual fuel oil 14,645, liquefied petroleum gas 
Ashkelon.15. The operating company, 1,322, bitumen 764, and other 693, for a 
Eilat-Ashkelon Pipeline Co., a subsidiary of total of 30,229 barrels. Sales of the three 
APC Holdings Ltd., a Canadian firm, plans marketing companies (Paz Oil Corp. Ltd., 
to offer a full transport and trading serv- Delek Israel Fuel Corp. Ltd., and Sonol 
ice, including shipment from original Israel Oil Co, Ltd.) totaled $177 million, 
crude oil ports, through the Israeli pipe- compared with $161 million in 1968, 
line, to delivery ports mainly in eastern according to the Israel Petroleum 
and western Europe. . Institute.17 
Although the sources of crude oil east “ Middic Ean . 8 

of Suez and European destinations were yey, “97° 1970, pp eae Survey. V. 13, No, 18, 
not divulged, Israeli authorities reportedly * Petroleum Intelligence Weekly. V. 9, No. 8, 

__ held transit contracts covering the line’s ini- ree oie PO otnote 13. |





The Mineral Ind f Ital 

| By Roman V. Sondermayer ' 

During 1969 Italy remained basically a industrial economy. In 1969, mining pro- 
large processor of imported raw minerals vided only 0.7 percent of Italy’s gross na- 
and a significant consumer and. exporter of — tional product (GNP). Although substan- 
mineral and metal semimanufactures and _ tial new investments and modernization 
finished products. programs were underway in many mining 

Most significant among the mineral com- _S€Ctors, domestic output provided an ever 

| modities produced in Italy were antimony, Smaller percentage of the country’s mineral 
asbestos, cement, fluorspar, iron and steel Tequirements. 
products, lead and zinc, mercury, marble, | The most important events during 1969 

and potassium salts. Except for fluorspar, conclusion of a contract with the U.SS.R. 

marble, and cement, however, imports were for deliveries of natural gas (100,000 mil- 

essential to satisfy domestic requirements. lion cube meters over the next 20 years) ; 
The iron and steel industry and petro- completion of a LD (Linz-Donawitz) oxy 

. gen shop at the Aosta steel plant of Na- 
leum. refining were among the most dy- . . . : . 

s . . zionale Cogne; installation of a third 300- 
namic branches of the mineral industry. | 

. . . ton LD _ converter at the ‘Taranto 
Although there is minor production of . | dij d j k f 1si 
. d de oil in Italy. both in- integrated iron and steel works of Italsi- 
iron ore anc cru ay der; construction of a 600,000-ton-per-year 
dustries are largely based on imported raw aj ymina plant and a 100,000-ton-per-year 

materials. aluminum smelter in Sardinia; and con- 

The mining industry continued to play — struction of a 35,000-ton-per-year alumi- 
a relatively small role in Italy’s growing num smelter in Fusina. 

| PRODUCTION 

Quantitatively, output of the Italian Index (1966 =100) 
mining industry in 1969 was 4.7 percent Sector —— 
more than that of the previous year and 1968 1969 
value increased 4.2 percent. Total added Mining: lie maineral “401.9 104.4 

. ‘is ° . etallic mmMeralis_._--.--- . . value in the mining industry was equiva- Nonmetallic minerals... 108.4 111.0 
lent to U.S.$513.6 million. Marble, building stone_._.. 133.9 137.3 

. Solid fuels.....---------- 124.9 127.1 
Performance of the different sectors of Petroleum and natural gas. 111.0 125.3 

the mining and minerals processing indus- Total mining........... 117.8 122.0 
tries are shown by indices in the following Processing: 
tabulation: Ferrous metals_____------ 126.7 126.4 

" Nonferrous metals___.---- 116.9 128.0 
— Chemical fertilizers____-~--- ae soe 

1 i i - Petroleum refineries _ - - - - -- . . ine en engineer, Bureau of Mines, Wash Coke plants.............. 102.7 106.1 

a Cement_...-------------- 181.7 | 189.3 

401
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Table 1.—Italy: Production of selected mineral commodities | 

. (Metric tons unless otherwise specified) 
i 

Commodity 1967 1968 — 1969 p 

. METALS 
Aluminum: 

Bauxite___.______________________ eee eee eee «= 242, 027 216,197 215,051 
Alumina, anhydrous____._______--_---_----_----.--_-_-------- 285,506 293 , 825 290,979 
Metal: 

Primary___....-----_----------------------------------- 127,778 142 ,348 144,159. 
Secondary ___-_----------------------------- ------------ 102,000 102 ,000 128 , 000 

Antimony, mine output, metal content_._..__.__...--_------------- 367 785 1,154 
Cadmium, metal____--.-.-------------------------+-------------- 218 250 424 
Copper: 

Mine output, metal content_____.........--.------------------ 1,680 2,304 2,402 
Precipitate_____-.------------------------------------------ 2,873 8,300 2,400 
Metal: 

Primary ¢_____---_-------- eee eee 200 wo----- ------- 
Secondary___________-_-_-_----_-_-_---_----------------- 11,500 18,000 16,500 

Tron and steel: 
Iron ore and concentrates e 1_____________._..___thousand tons_- 1,087 1,058 762 
Roasted pyrite..____._._________-_--_-_-- ~~ _-__-----do_--- 738 862 e 900 
Pig iron__...--..------_.-_---_----_-_-_--_----------do___- 7,294. 7,826 7,781 
Ferroalloys..._.....--_-._-_--_-_-___-----------------do___- 170 168 167 
Steel ingots and castings______________._-_-_....-----.-do_... 15,890 16 ,964 16 , 428 

Steel semimanufactures: 
Wire rod_________________________-_-.____--------do___- 71 805 e 800 
Other bar and rod__________________________.____--do___- 4,018 4, 402 4,500. 
Sections_.....______________________________._-_-do___- r 458 ATT e 480 . 
Plates and sheets__.__.______________._____._______-do___. 11,348 1,480 1,380 
Coils_..-. -2.---_---_-_-_eeeeeeeeeeee_---ddoe 4,033 4,527 - 4,487 
Strip_____-..---_-___________--_---_-_---_-_-_-------do___- 611 627 684 
Seamless tubes________________,-__-_--_--_--------do___- 852 863 834 
Other___.____________.-__________--_-----------do-__- 148 192 254 

a TL 

. Total hot rolled___________________________-__.--do___. 112,239 13,323 13,419 
Castings and forgings______._......_..-.-_---------do____ 298 319 333 

Lead Cold®rolled sheet______._.____-_-_-_-_--_-_----------do_... 2,685 2,781 3,437 
ad: . 
Mine output, metal content___.______.__.-._--..-------------- 88,670 86,475 36 ,982 
Metal: 

Primary______-__-.------------------------------------- 60,498 57, 554 62,325 
Secondary __________----__-_--_--_-__-_-_------------------ 11,800 18,600 17,700 

Magnesium, metal______.._....._._----_--_-----------_---_-------- 6,317 6,593 6 , 434 
Manganese ore_____________-------.------------------------------ 47,098 50, 821 52,966 
Mercury, metal__________._______._---___----.---76-pound flasks._ 48,066 58,317 48 , 733 | 
Silicon, elemental__.__.___..-..--_----------------_-------------- 19,821 NA 19,193 

Silver, metal__________________-________.___thousand troy ounces-- 1,382 1,156 1,832 
ine: 

Mine output, metal content________-_.._-_-------------------_ 124,700 189 , 800 132,529 
Metal, primary_._.....-----_---_-----_---------------------- 89,026 112,274 130,321 

NONMETALS 
Asbestos__.__________-_-_____--_--_---___-_____-_------------------ 101,062 1103,437 112, 453 
Barite___....__-___--__-_--_-_---_-__-- eee ------------------ 154,066 203 ,980 241,908 
Cement, all kinds________.__.-___________.________-thousand tons.. 26,245 29 ,540 31,310 

ays: 
Bentonite_________________________________-___-____--do_--- 245 261 210 
Fire clay___..-___-__-__--_-__-_-__--__._-_------------do__-- 266 265 291 
Fuller's earth. ______________-_______________________---do_._- 93 66 69 
Kaolin.__-_____________________________ do _- 88 82 96 
Othere_.__________________ Le dow ee 26 30 30 

Diatomite.____.________________________ ue) = 559, 954 57 , 539 e 60,000 
Feldspar__.__.-____._.-__-_-_-------------- eee ee------ 147,462 168 ,382 211,179 
Fertilizer materials: 

Crude potassium salts, natural______._____.__.__thousand tons-- 1,818 . 1,929 1,954 
Manufactured: 

Nitrogenous, gross weight____..__.___.-_-_---------do_-_-- 3,435 3,554 3,130 
Phosphatie, all kinds______.____-._________________-do_-_-- 1,575 1,625 1,426 
Potassic, all kinds_._____...___________._________.-do__-- 324 335 343 
Mixed and unspecified. _______.__________________--do__-_- 1,942 2,101 1,745 

Fluorspar, all grades_______________-_---__-_________________-_---- 205,196 224,931 258 , 085 
Graphite, all grades________________-__-______________________---- 1,877 1,412 1,719 
Lime (quick lime and hydrated lime)___.__.__________thousand tons_. ¢ 4,900 e 5,000 5,795 
Pumice________________________-_ eee) «=—495 , 8.49 636,600 e 600,000 

Pyrite all kinds: " 
Gross weight______...______.--.--__.___..____thousand tons. - 1,411 1,406 1,475 
Sulfur eontent______.______________________.__._______do__-- 635 633 619 

Quartz, glass sand_____________-------_---__-______-_-------do_-_-_- 3,225 NA — NA 
alt: 

Marine, crude_______________-_--_---_-----_-________-_----do__-- 1,274 e 1,300 1,146 
Other, including brine________.___--.._-__..______------do__-- 2,577 2,626 2,795 

See footnotes at end of table.
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Table 1.—Italy: Production of selected mineral commodities—Contmued 

(Metric tons unless otherwise specified) 
aac ES 

Commodity 1967 1968 1969 P 
a 

NONMETALS—Continued 
Stone, sand, and gravel n.e.s.: 

Dimension stone: 
Limestone and other calcareous: 

Marble in blocks._______-_-__--_---------thousand tons_ - 1,252 1,390 NA 
Travertine and tufa_____.__-------------------do__~- 1,487 4,680 NA 

Strontium minerals_____--.-------------------------------------- 660 T78 e 780 

Sulfur, native: 
 Qre___.__------ eee eee eee eee == ---- «488,220 541,098 419,068 ; 
Concentrate (90 percent sulfur) ___---------------------------- 78, 492 90,506 64,046 
Fused, in briquets_._._.__----------------------------------- 9,836 7,027 NA 

Tale and related materials___.________-------_--------------------- 118,467 115,859 136,501 

MINERAL FUELS AND RELATED MATERIALS 
Asphaltie and bituminous rock: 

For distillation.___.._______--_--_-----_-------.~------------- 286,162 201 , 604 NA 
For paving. ____.__----------------------------------------- 70,774 76,760 NA 

Carbon blaek._..._-____----------------------------------------- 90,605 93 ,310 104,252 
Coal: 

Subbituminous (Sulcis coal) - _.-.---------------thousand tons_-_ 410 365 303 
Lignite._..--.--.-------------------------------------do_--- 2,201 1,728 1,933 

Coke: 
Metallurgical. ____.-----------------------------------d0---- 6,246 6,476 6 , 670 
Gas__.._--------------- ee ee eee ee - - dO = 317 269 194 

Gas: 
Natural gas, gross production___----.-----million cubie meters. - 9,367 10,413 11,800 
Natural gas liquids__ ---------------------------------------- 106,810 121,189 NA 

Petroleum: 
. Crude oil__..._----------------------------+-thousand tons __ 1,616 1,506 1,480 

Refinery products: . 
Liquefied petroleum gas__-_-------------------------do__-- 1,605 r1,702 1, 864 
Gasoline______--------_--------------------------d0_~-- 11,693 112,529 12,601 
Kerosine and jet fuel_____-------------------------do~_-- 3,475 4,326 4,935 
Distillate fuel oils____._.._-_.___------------------do__-_. ‘15,961 r 17,657 19 , 889 
Residual fuel oils_._.______-._----------------------do__-- 748,253 r 44,752 49 ,318 

- Lubricants, _.___-_----------_--------------------do__~_- 446 t 496 525 
Asphalt and bitumen. -___--------------------------do---- 1,483 r1,709 2,042 
 Other___.-.-.--.-------- eee eee eee ---do_--- 8, 866 6,031 7,851 

Total._...._-------------- eee eee eee ----------- 02-7 81,282 ~—-* 89, 202 99 , 025 
Refinery fuel and losses__--------------------------do___- 5,173 5, 566 5, 853 

Refinery throughput__...._.-.---------------------do_..- 186,455 r 94,768 104,878 
ene 

e Estimate. > Preliminary. r Revised. NA Not available. 
1 Including pelletized iron oxide derived from pyrite. — 

TRADE 

During 1969 Italy had an intensive trade trading partners, as in the past, were the 

in mineral commodities, as in the past. United States and the countries of the Eu- 
However, labor difficulties adversely influ- ropean Economic Community. Value of 

enced the mineral trade balance, because mineral commodity trade is shown in the 
larger imports were necessary. Principal following tabulation:
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__. a 

Value (million dollars) ! 

Commodity Exports Imports 

1968 1969 1968 1969 

- ‘METALS | 
Ferrous: 2 . 

Tron ore. _-2 eee eee (3) (8) $101.1 $104.4 
Other.___--..--_-___-_--- eee) = $896.7 $389 .4 623.8 834.1 

Nonferrous 2___.___...-.---..-------- eee 225.0 282.7 584.4 671.6 

Total______-_-_-----------------eee- 621.7 © 672.1 1,309.3 1,610.1 

NONMETALS 

Crude____..--.--------------------------------- eee 30.2 35.3 -128.7 136.0 
Processed: 

Fertilizers_._._-----------+-----------+----------- 74.7 56.3 13.9 18.0 
Other. .-..--------------------------------- ee 299.8 370.8 128.9 159.6 

Total. __--------------eeeeee eee eee eee 4047 462.4 271.5 313.6 
MINERAL FUELS AND RELATED MATERIALS 

Coal____------------------------------ +--+ 0.2 0.1 148.5 162.0 
Coke____-------------------------------------------- 6.0 8.8 7.7 5.0 
Crude oil._.-_---~------ eee ee (3) (3) 1,480.9 1,553.3 
Petroleum refinery products.______2_-_--.------------- 602 .2 ——~«6B88.2 88.3 84.4 

Total. ._.--.-- eee eeee------- = 608.4 597.1 1,675.4 1,804.7 

Grand total_...-_-__..----__ ee eee -___- =: 1, 684.8 1,731.6 3,256.2 3,728.4 

1 Values converted from Italian lira to U.S. dollars at the rate of US$1.00 =Lit. 625. . 
2 Includes ores, scrap, unwrought, and semimanufactures of metals indicated. 
3 Less than 14 unit. 

Source: Central Institute of Statistics (Instituto Centrale di Statistica—ISTAT). (Rome). Monthly Statis- 
tics of Foreign Trade (Statistica Mensile del Commercio con il’ Estero). Year 35, ser. 5, No. 12. 

Table 2.—Italy: Exports of selected mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS 
Aluminum: 

Bauxite. ._.-_----------- +--+ ee eee eee eee 320 ------- 
Oxide and hydroxide____._.....---.------------------------------------- 10,672 11,620 | 
Metal, including alloys: 

Scrap. .----------------------------------- ee 98 264 
Unwrought. _._---.-.---------- eee ee eee 4,947 25,378 
Semimanufactures.__.__-___-----_---------------------------------- 29,946 43 , 896 

Cadmium, metal including alloys, all forms____-..._____-.-.-----------------.--- 75 10 
Copper: 

Ore and concentrate. __._..___--..-._------------ eee ee 6,101 8,194 
Matte eee eee eee eee 45 107 
Metal, including alloys: 

Scrap. _..._.-----------------_--- eee ee ee eee 277 871 
Unwrought.___..----.----.----__-.--------------------------------- 11,140 8,016 
Semimanufactures._.......-_-_._--__-___-____------------------------- =: 29, 946 32 , 566 

Germanium. __..._...-_-_-------------_--_-__--------------------kilograms- NA 4,100 
Tron and steel: 

Ore and concentrates___.-.---____.__.-__.--...--___------thousand tons__ 19 eee ee 
Roasted pyrite.......-------------__--_.------------------------- do. _- 718 632 
Metal: 

Scrap__-__.-__.---.---------- eee ee - - - -- 0 3 q 
Pig iron, including cast iron, spiegeleisen, power and shot_____----.do___- 3 22,717 
Ferroalloys: 

Ferromanganese__.__.___..-----._-_---.-------------------do_~_- 10 11 
Other ferroalloys___.-...---------------------------------d0__~- 9 9 

Steel primary forms_.__....__.__._--_----_----------_--------------do_~_- 161 328 

Semimanufactures: 7 
Bars, rods, angles, shapes, sections___..._._.___..-_-.-_---------do___- 554 617 
Universals, plates and sheets___.______________--_-..-__--.-----do___- 699 W114 
Hoop and strip_______.______-_-__ Lee -d 0 - 58 68 
Rails and accessories________-_____-_____---------------------.-do_.- 10 13 
Wire_._-_______ eee - dL 16 24 
Tubes, pipes, and fittings..........__._._..-_-----.-------------do_-_- 563 646 
Castings and forgings unworked__.________---------------------do_--- 8 5 

Total semimanufactures___.__.._..___..--------------_.-.-.-do___- 1,908 2,087 

See footnote at end of table.
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Table 2.—Italy: Exports of selected mineral commodities—Continued 

. (Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS—Continued 
Lead: 

Ores and concentrates__._...._------------------------------------+----- 3,458 3,297 
Metals, ineluding alloys: 

Unwrought. «aos TTT | 292 77 
Semimanufactures--_.....------------------------------------------- 205 

Magnesium, metal including alloys: 
Serap_..--------------------------- +--+ ee ee ee 297 20 
Unwrought._.-_.--------.----------------------------- ee 3,184 7,112 
Semimanufactures NA 100 

Manganese: 
Ore and concentrate. _...-....-.--------_----------- +--+ eee 300 22 
Metal, all forms._.-----.---..------------------------------------+-+---- 10 40 

Mercury._..-----------------------------------------------76-pound flasks.. 36,931 34,673 
Nickel: 

Metal, including alloys: 
Unwrought, including alloys______-._-..--.------.---------+-.--------- 157 35 
Semimanufactures........._._...----------------------------------- 842 655 

Platinum-group metals and silver: 
Metals, including alloys: 

Platinum group___._.-.-----------------------thousand troy ounces_- 37 28 
Silver....___.-.--.-_---___--.----------------- + dL. 48 1,774 

Selenium, elemental___..-....---.--------------------------------kilograms -- 1,082 400 . 
Silicon, elemental._.__...-_....----------.---------------------- +--+ 9,116 10,735 ° 
Tin metal, all forms___.-__-..------------------------------------long tons_- 127 318 
Titanium oxides._....._._-..---_----------------------- eee 17, 685 21,921 
Tungsten: . 

Ore and concentrates. .___-.-------------------------------------- +--+ - 30 eee eee 
zi Metal, including alloys all forms....-_--...------------------------------- 31 17 
Zine: : 

Ore and concentrate___.__._.-.----------------------------------------- «= 22, 258 32,186 
Metal, including alloys: 

Blue powder_...--.-------------------------- +--+ ee eee 435 1,661 
Unwrought. «a o--vrrcvrrsvrscce 634 { 892 
Semimanufactures..--.--------------------------+----------- +--+ ---- 249 

NONMETAILS . 
Abrasives, natural all kinds, except dust and powder of precious and semiprecious 
stones__.._._..-._---_-_--------------- ee eee ene eee |= 274, 408 316 ,383 

Dust and powder of precious and semiprecious stone. _____...----kilograms_- AT5 14 
Grinding and polishing wheels and stones.___._.-.---.--------------------- 3,281 3,861 

Asbestos_____.__._------------_----- eee eee ---- = 884, 026 41 ,829 
Barite and witherite____.__.______..-.---.-------.--.------------------------ 40,950 38 ,489 
Cement______..__-------_---------------------- +--+ eee --- = 418, 545 280,750 
Chalk__._-_---._---___-.--------- ++ - ee eee eee 587 706 
Clays: 

Bentonite. _____._____-_-_---_-------------- eee = 227, 020 18,610 
Kaolin___-_...__.._____..----_- +--+ +--+ ee ee 336 540 
Other____________--------__--- eee eee ---------- =, 400 30,042 
Products: 

Refractory (including nonclay bricks). __....-------------------------- 32,584 33 ,023 
Nonrefractory_...-..----------------------------------------------- 409,775 439 ,648 

Diamond: 
. Gem, not set or strung____----.------------------------value, thousands _- $105 a-eee-- 

Industrial_________.__-___--------------------------------------carats.. 15, 000 NA 
Diatomite and other infusorial earths__._.._...._-_-.--.---------------------- 1,647 3,480 
Feldspar.____..-._.----_-------------------------------------------------- 24, 812 25,179 
Fertilizer materials: 

Manufactured: 
Nitrogenous..._._-_.--------------------------------thousand tons_- 1,174 1,182 
Potassie_..._..---.--------.------------------------ dL. 127 19 
Other___..._._-.------------------------------------- ---- - -d0-- 406 63 

Fluorspar___....-.--------------------------------------------------------- 85, 277 83,841 
Graphite, natural_.__......------------------------------------------------- 1,516 1,568 
Gypsum and plaster__...---.----------------------------------------------- 16,411 27 ,857 
Lime_________---_---_--------- eee eee ee ee eee ne ene eee ee---- =: 62, 045 67 ,476 
Magnesite___.....----------------------------- +--+ - eee ee 87 80 
Mica: 

Crude, including splittings and waste___...-_----------------------------- 328 84 
Worked, including agglomerated splittings..-......-..--------------------- 27 201 

Precious and semiprecious stone, except diamond: 
Natural__.________.-__------_-___----------------------------kilograms- - 2,551 453 
Manufactured________._._--_---_--------------------------------d0o___- 991 184 

Pyrite (gross weight)__._.--.----------------------------------------------- 52,085 48 ,497 
Salt, all forms___..__........._--------------------------------------------- 45,648 20 ,357 

See footnote at end of table.
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Table 2.—Italy: Exports of selected mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

NONMETALS—Continued 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked: 

Caleareous__..__.---.-.---------------------------------.-.-.-.. 274,924 281 ,337 
Slate......--------------------------------------+-------------- 6,391 4,073 
Other____..------------------------------------- ee 27, 584 40,706 

Worked, all forms___..-------------------+------------.-.-----.----. 339,614 392 , 693 
Dolomite, all grades_-_.------------------------------------------------ 15,156 14,667 
Gravel and crushed rock. .__-----------------------------------.--_----- 398,525 422 , 762 
Limestone (except dimension)_..-_-..------------------------------------ 1,215 1,460 
Quartz and quartzite___._._____------------------------------------------ 21,172 28,2381 
Sand, excluding metal bearing_____------------------------------..-.-.--- 180,662 366,614 

Strontium minerals. _...-------------------------------------- + eee - 119 81 
Sulfur, elemental, all forms. __..-.-.---------------.~------------------------- 2,486 4,330 
Talc, steatite and soapstone_____-_----.------------------- a --e---ae------- =: 882, 582 40 ,427 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.__._..----_------------------------------------ 7,422 9,536 
Carbon black_.-_-_--_----------------------------------------------------- 21,812 25,416 
Coal, all grades, excluding briquets..__.-------------------------------------- 3,045 4,053 
Coke and semicoke_______....-_-------------------------------------------- 218,684 233 ,974 

Petroleum, refinery products: 
Liquefied petroleum gases. _______-.-----------------------thousand tons__ 217 226 
Gasoline____.-._____-__-_-_.___--_-_--_-------__---_--------------do___. 4,075 5,052 
Kerosine and jet fuel_______._._--._---.------.-.-_-_-----------.--do____ 1,108 1,979 
Distillate fuel oil. .......____-..-.------.---.---------------------do___- 8,205 10,570 
Residual fuel oil__..__._._..___---------------..------------------do___- 7,453 9,163 
Lubrieants___________-_______.---------.-------------.-----------d0.__- 390 375 
Bitumen and other_____...._._-__--.---..------------------------do___- 275 315 

Total. __._...-_-____--__----_-_----_--_----- eee --------doe___ = 21, 728 27,680 

NA Not available.
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Table 3.—Major destinations of selected mineral commodity exports, 1968 | 

(Metric tons unless otherwise specified) . 
—_—_— ee 

. Commodity Quantity . Commodity | Quantity 
a 

METALS ‘NONMETALS—Continued 
Aluminum: Asbestos, total—Continued 

Metal including alloys: France_____-_--------------------- 7,869 
Unwrought, total__._..___.-___.. 25,378 Netherlands___._.----------------- 4,207 

West Germany__.-.------- 19,616 Belgium-Luxembourg_-_-___-.___.-_- 2,964 
Argentina__....----------- 2,870 | Cement, total__.__--------------.----- 280,750 
France_____----------.--- 1,264 Libya____--.-------------------.- 123,393 

Semimanufactures, total._.._._. 43,896 France_.___.-.-.------2+--------- | 27,967 ~ 
United States_..__.------- 10,968 Spain..__...--------------------- 24,796 
West Germany... ___------- 8,109 _ Nigeria._.--.--------------------- 19,464 
France_____-._-_-.------_- 3,723 Lime, total_....-._.._-.--------------- 617,476 
Yugoslavia____.---.------- 2,716 Libya____.--.--_----------------- 52,184 
Rumania. __..------------ 2,496 _Switzerland_._...----------------- 14,150 

Copper: Pyrite (gross weight), total........-.--- 48,497 

Ores and concentrates, total____~---_- 8,194 Switzerland. _.--.-----.----------- 42,188 
West Germany_____-____--___- 3,567 Austria__-...--------------------- 5,083 
Spain. ._.._---------------.-- 2,521 MINERAL FUELS AND RELATED MATERIALS 

Metal, including alloys: Coke and semicoke, total____-.......-.. 288,974 
Unwrought, total. _...________- 8,016 Portugal___..__-.---.------_------ 64,026 

West Germany. ___.-.-__-_- 2,510 Austria_._..-..------------------- 37,747 
Belgium-Luxembourg_._-_-___ 1,783 France_._..---------------------- 29,189 

Semimanufactures, total.._____.. 32,566 Yugoslavia_.__..-..--------------. 28,816 
. France. ----~------------- 4,987 Petroleum: ducts 

umania_____---.-------- ' efinery products: | 
West Germany. poeeeeenee 4,906 Gasoline, total. _ thousand gone. - 81052 

witzerland____..-_------- , nite gdom._-.-do~-_- ’ 
Iron and steel: Belgium- Luxembourg do 917 etal: . aot 

Steel, primary forms, total . Sweden. is 77777 --40- --- 226 

United Staten Usane fons-- see Switzerland________.do____ 444 
‘ TT Kerosine and jet fuels, total Spain.__......-..--do_-_- 58 do 1.979 

erage. Netherlands..______do.-77 “198 
West Germany____._do___- 5 Belgium-Luxembourg a 

Semimanufactures, total_-_do- . -- 2,087 Greece doo tea 

| West Germany. -----do---- 437 United Kingdom_....do._. 132 
United States___.-.-do____ 153 \ Switzerland. __-..---do.__- 128 
Lib Go... 149 Distillate fuel oil, total...do-._.._ 10,570 

Yugoslavia.......-dows. 148 West Germany.....-do.-.. 2,318 
Mercury, total____.....76-pound flasks. 34,673 Belgium-Luxembourg d 1.950 

Japan" Kingdom. ..---------do.--- 7188 Netherlands do... 1,540 . a eee eee doe ; . ~--------G0---- ’ 

Hast Germany..-..----..--do--- 2,888 France -.-22v.vvidovws. 880 nited States________._._._-do____ , Sag ara age 
West Germany_-_-.----------do_-_-- 2,602 United Kingdom..-.-do---- ai8 

India__---.-..--------------d0-.-- 1,813 Residual fuel oil, total__..do___- 9,163 Poland__________.__...__.--do___- 1,435 United Stat d 2746 
Tin, mnetal, all forms, total____long fons_- 318 Unite q Kin cdom. ---- do... 711 

ance________._______.._.-do___- : -----“0---- 
 Austria.....__.._....__.._..do.__- 46 Belgium-Luxembourg do 460 | 

Zine: : a 
Ore and concentrate, total__.._.__.._.. 32,186 Gugoslavia-.--------do.--- a? 

Austria__.______-_.-___-_---_- 10,713 France____.__......do._... 183 

South Afriea___222222222222222 10,500 West Germany_.....do.... =—(184 
Yugoslavia_.-—..-------------- 10,080 Lubricants, total._______-do___- 375 

Metal, including alloys: 892 United States..._...do. TW 
nwrought, total. __....------- + am mhours 

West Germany. ___-____-- 609 Belgium-Luxembourg do.__. 42 

NONMETALS Netherlands______...do__-_- 40 
Asbestos, total__.._._.__..______---.--. 41,829 Switzerland_____....do___- 32 

West Germany._____---..._------. 17,452 France__.-..-.-----do___- 27 
eee
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Table 4.—Italy: Imports of selected mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS 

Aluminum: 
Bauxite. .________.._____-__--___-_ eee 548, 208 585 ,924 . 
Oxide and hydroxide_________-___-___--_--__---------------------------- 35,087 54,200 
Metals, including alloys: 

Serap_.._.----------------------~--------------------------------- 64,867 43,790 
Unwrought_____.__--._--------.-----.----------------------------- 82,1381 85,860 
Semimanufactures.__..._-_.---------------------------------------- 26,350 23,970 

Antimony: 
Ore and concentrate____________.-..-------_-------------- eee 713 183 
Metal, including alloys, all forms.____._.._--.----------.------------------ 614 166 

Beryllium: . . 
Oxide_._.___1-----------------------------------------------kilograms_ 3,080 1,980 
Metal, including alloy, all forms_.__._..__.._...-_-:__-.__----.-_-.-._._do___- 6,425 600 

Bismuth metal, including alloys, all fofms_____...-...---.-_-.------------------ 55 78 
Cadmium... ___-_.--_-_---_-------_ oe eee eee eee 99 16 
Chromium: . / 

Chromite__.___.___--___-_______..__._---_--------_-------------------- «94, 828 ~—s«:168,, 089 
Oxide and hydroxide_________-______.-__--_-_-_____--___--_ eee 887 1,029 
Metals, including alloys, all forms. ___..____..-._-_---_-.--------------- ee 61 79 

Cobalt: 
Oxide and hydroxide_________________________-___.-__ eee 236 243 
Metals, including alloys, all forms_____._._.____._-_----_.------------------ BRYA 344 

Copper: 
Ores and concentrates____._.______.__________..___--- eee eee 301 131 
Matte._.._-.__________-_ = eee eee eee 126 126 
Metal, including alloys: | 

Serap___._.-.--------- eee eee ----- «=: 88 , ATE 42,130 
_ Unwrought____--___-___-_-____-_-_- eee eee ------------- 284,981 226 , 255 
Semimanufactures_________._____-______.____.____---_.---___--_----. 10,584 10 , 432 

Gallium, indium, and thalium______...__.._-_.-_.__._.___.___-___-__kilograms_- 643 400 
Germanium_____________-__-_--___-_-___-__---_-__-____-_-------------do_..

. 
1,095 1,300 

Iron and steel: . 
Ores and concentrates___________________-_____..-__--.-__thousand tons_-_ 9 ,926 10 , 068 
Roasted pyrites____..._--._.-. 2 eee - do 119° wee eee- 
Metal: 

Scrap__.__.--_----------__- eee - 0 4,969 5,085 
Pig iron, including cast iron and spiegeleisen._______.._-..---..--do--_-.- 1,072 883 
Sponge iron, powder shot__-_-...4----.------------------------do_--- 11 23 
Ferroalloys: / 

Ferromanganese_.__..______--__--------------------------do.__- 87 87 
Other______-___-______-____________________ ee _--__--do__-- 65 80 

Steel, primary forms___________...-.-.__-------_----------.----do____ 1,288 1,130 

Semimanufactures: 
Bars, rods, angles, shapes, sections___..._...-...-----_-------do=___ 529 497 
Universals, plates and sheets______._______._--.____._---..-.-do___- 1,005 910 
Hoop and strip__..__-__--_____-_._---- 2 ee eee --do_ 106 TT 
Rails and accessories_.__._._.___.------_------------------do__-_- 48 57 
Wire__.____ ee dO 23 24 
Tubes, pipes, and fittings_..__.___._._..-...--...-.---.----do-~-- 93 107 
Castings and forgings._..___..._.._.-._-...-__--_.--------do_._- 2 4 

Total semimanufactures._____________-.-_----_-----------do___- 1,806 1,676 
Lead: 

Ores and concentrates___.______.___________________.----_---------------- 20,850 54,308 
Ashes and residues containing lead____.__________.------------------------ 2,192 4,465 
Metal including alloys: . 

Scrap__.__-___--__-_-_----_-_----__-.-_--- eee eee ---------- «=: 80, 229 18,861 
Unwrought_________________-_---_______-- ee eee eee -------- 60, 397 55,214 

Semimanufactures__________.________.____..__---------_---- eee 1,787 661 
Magnesium metal, including alloys: 

Scrap__._____---__-_________--- eee eee ee 47 145 
Unwrought___________-______---- eee eee eee eee eee 324 221 
Semimanufactures_________________-____-_________-_____-----_--------- 66 72 

Manganese: 
Ores and concentrates__________--------________________----------------- 152,965 169 , 560 
Oxides______________ eee LeeLee = * 1, 344 1,240 
Metal, all forms____________-___--_-_-._-_.______________--__-e eee e- 1,407 1,101 

Mercury..__.____-_-________-.-------------4+_-_-__-_-_--_-_--76-pound flasks _- 1,160 643 
Molybdenum: 

Ore and concentrate_____.______-___---__-_______________u-_----- eee ee 2,519 1,065 
Metal, including alloys, all forms______._________.________-_-_------------ 25 45 

Nickel: 
Matte, speiss, and similar materials________________________-__-__--------- 1,805 4,404 
Metals, including alloys: 

Scrap_____.-.---_---.__--_--_----_--- eee eee eee eee 1,555 1,429 
Unwrought_________.__-._-__--_-__--_----_- eee ee ee---------- = 12, 061 13 , 547 
Semimanufactures______________________-_______.___--_------e eee ee 2,127 2,068 

See footnotes at end of table.



THE MINERAL INDUSTRY OF ITALY 409 

Table 4.—Italy: Imports of selected mineral commodities—Continued 

(Metric tons unless otherwise specified) 
ea 

Commodity 1967 1968 . 

METALS—Continued 
Platinum-group metals and silver: 

Metals, including alloys: 
Platinum group____.--.------_--.-_.__..__.__._thousand troy ounces__ 214 50 
Silver___-_--.---.-----__--L eee __._-----do___. 380,040 21,216 

Selenium, elemental__.._.__.__-..---.--_ 2 eee eee eee 21 22 
Silicon, elemental____._-...--------------.---- i eee NA 304 
Tin: -- . 

Metal, including alloys: . 
Serap_----..----------------------~-----_-_----.--.-_.__--long tons__ 19 44 
Unwrought______ eee eee doe ee 6,107 7,062 
Semimanufactures_______.__.-__-_----___--__. edo 82 A5 

Titanium: 
Ore and concentrates__...__..-.-..-..-------.--_--__---_____-_----..---. 106,398 137 ,851 
Oxides. __----------------_----- eee eee 2,147 24,170 
Metal, including alloys, all forms_________.________________________ ee 378 203 

Tungsten: 
Ore and concentrate____-....---__-.- eee 46 54 
Metal, including alloys, all forms_____________________________________ 81 107 

Uranium and thorium: 
Ore and concentrate. ______._-_..--_- 2-2. 102. ------- 

zi Metal, including alloys, all forms_______-....__.._.____.__.____kilograms__- 339 200 oo 
ine: 

Ore and concentrates______.-_---.-...-----.--_-------__---__-__--_------. = 21, 418 26,061 . 
Ashes and residues containing zine________.__.____________________ ee 9,396 NA 
Metal, including alloys: 

Scrap. ---.--.---------------- eee 8,040 6,970 
Blue powder____-.--_-----------------_-- eee 2,887 3,375 
Unwrought___...2-- eee eee 66 , 006 42,296 
Semimanufactures.__.___.2.----2 2 eee 712 371 

Zirconium: ; 
Ore and concentrate__-_._..----.-------------.- 2 eee -----------. 17,804 17,003 
Oxides. __.-------------.------- +e eee 435 236 
Metal, including alloys, all forms___._..__..---__..-__._-....___kilograms- - 4,589 5,800 

NONMETALS 
' Abrasives all kinds, except dust of precious and semiprecious stones and grinding and 

polishing wheels and stones_______.__..-.._-..-_-_--_-_-__._-_____-________- 3,069 3,987 
Dust and powder of precious and semiprecious stones______value, thousands_. $1,929 $99 ,936 
Grinding and polishing wheels and stones__________...___._.-_____________- 3,803 3,650 

'Asbestos____._--.------------------- eee 1_-_-. «= 45, 40 51,272 
Barite and witherite____._......-__- 2-2 =e. 6 , 708 5, 898 
Borates, crude, natural____._.__..-.----------_------ eee ---__._-_--- 70,753 81,999 
Cement____-.---.------------------ +--+ eee = 12, 625 132,276 
Chalk.___------------------ eee ee 6,351 6,540 
Clays and clay products: 

Clays: : 
Bentonite. ____--------.------ eee 7,536 ------- 

- Kaolin. _-_--------- eee ______-. 377,886 457, 738 
Other___..--.------------- +e eee _-_--- 546,218 623 , 000 

Products: 
Refractory (including nonclay bricks)._........._..._._..._._.-_-._.____. 63,669 68 ,944 
Nonrefractory____-_-._-----.--------_---_.----------_--__--._._-_--- 12,216 15, 887 

Cryolite and chiolite.__..__._-..- eee 633 NA 
Diamond: 

Gem not set or strung_____-_..-.-_--.---...._......_._.-value, thousands_. $3,664 $4,827 
Industrial____._...-.--------.---------.----.-------.-_.-_-.-kilograms.. 12,120 14,146 

Feldspar__._---_----..._---------------- eee )~=— 17, 188 12,272 
Fertilizer materials: 

Crude: 
Nitrogenous_____--__--.-_-.---.---.---- 2 eee )=— 2,154 ----+---+ 
Phosphatie___._....._...-. ----..-_-___-__._-_._._.____-thousand tons__ 1,900 2,162 
Potassic____.___--_-_------.-------- 2 eee) 44, 59 51,207 

Manufactured: 
Nitrogenous___._.____-___-.----_-_---4 ee eee 5,431 11,453 
Phosphatic___........-...-.------------- ---------_- ee _-e-- «= 148, 075 141,831 
Potassic___..--.---_----------------- eee «= 206,016 206 , 308 
Other____-__-_-.---- eee ___----- = 838, O79 28 , 769 

Fluorspar____.-....-.--.---------_------- eee )~=— 82, 889 21,613 
Graphite, natural____-........_-..._---------_---_---__----e eee) 18, 785 18,575 
Gypsum and plaster___.__._____._______--_-___________________ ee 1,621 1,373 
Magnesite___._--_.._---._---.--2-_---- 2 ---------------_---- )~=— 2, 979 53 , 686 
Mica: 

Crude, including splittings and waste_____._._...._.__.___.____-_._____-_-- 2,777 NA 
Worked, including agglomerated splittings....____......__..._____._______- 136 170 

Precious and semiprecious stone, except diamond: 
Natural. .__.-.---------_-.---------.--__----._..._.__-_value, thousands_- $739 $857 
Manufactured. ____--.....----___ eee -e-_-_--__-__.--_-_---do.._. $1,360 $1,268 

See footnotes at end of table.
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Table 4.—Italy: Imports of selected mineral commodities—Continued 

(Metric tons unless otherwise specified) 
eee NC CT SC SS TS SSS SSG 

Commodity 1967 1968 
eee 

NONMETALS—Continued 
Pyrite, gross weight________._.__._____._--.--___---_--.-___---thousand tons__ 1,250 1,099 
Stone, sand and gravel: . 

Dimension stone: . 
Crude and partly worked: 

Calcareous, including marble___________----------------------.--. 181,105 119 ,598 
, Slate_._...---------------------------------- eee eee 1,361 9 , 543 

Other_____--------------------------------------------.-__-_-_ 57,106 68 , 437 
Worked, all types. ______._----.---_-------.-.----- eee 893 1,020 

. Dolomite___-.--------+----------------+---.------------------- eee 1,424 1,530 
- Gravel and crushed rock_._.--------------------------------------_----. 18,159 15,075 
Quartz and quartzite._____.-._-.--------------------------------__...-.. 41,490 55,939 
Sand, excluding metal bearing._________-__._...--------.----_-__________. 845,291 930 , 854 

Sulfur, elemental, all forms__-__-.___--_-_-----..-----------------___-.__-_-. 178,859 146 ,332 
Tale, steatite, soapstone and pyrophyllite.............__..--.--.-__.-__..-__.... 14,196 15,879 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen__________-_______-___ eee 3,353 2,062 
Carbon black_-..------------.------.--------------- +--+ eee ------ = 24, 215 15,787 
Coal and briquets: 

Anthracite and bituminous________._...._.........._....-.-thousand tons.. 11,813 10, 542 
Briquets of bituminous coal and anthracite______.._...---..-.....-..-do___- 81 62 

oo Lignite and lignite briquets____._.._.____.__--.-__-_----------------d0___- 274 202 
Coke and semicoke. __._..-.-2222- 2 eee - dL 352 314 
Peat, including briquets__________.__..-_----_--- eee do — 1. 11 
Petroleum: 

Crude and partly refined______.__.____--_-.----- 1. ----_-_-_-_----.-do___. 86,489 87,109 
. Refinery products: . . 

_. Liquefied petroleum gases__..._._.-_...---_.---__-------_-__----do____ 37 NA 
. Gasoline, all kinds___.____._-22- eee eee eee eee -do__e- 98 45 

Kerosine and jet fuels_____.______-____________-_-__-___-________do___- 28 27 
. Distillate fuel oils____..__...-------_- eee -do___. 659 271 

Residual fuel oils........_-__.- 2 eee -do_ 2,724 © 3,384 
Lubricants_____.-.--------------------------------~---------do.._. 125 146 

’ Mineral jelly and wax_______...-_-_-_-_-_-._--_-_-__-__--_-_---..-.---do___. 40 42 
- Other: 

Petroleum coke____...-___-2 eee - do 269 313 , 
. Bitumen and other residues_______.____...--_.__-__--___-._do___-_ 179 101 

r Revised. NA Not available.
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Table 5.—Major origins of selected mineral commodity imports, 1968 : 

(Metric tons unless otherwise specified) 

Commodity Quantity Commodity Quantity 

METALS ‘ METALS—Continued 

Aluminum: Iron and steel—Continued 
Bauxite, total__------------------- 585,924 Semimanufactures, total__do-___- 1,676 

Yugoslavia__.----------------- 252,961 West Germany____._do__-_- 504 

Sierra Leone.._.-------------- 187,116 France...__........do.... 362 

Indonesia_.--.---------------- 82,282 Belgium-Luxembourg 
India___---------.------------ 59,151 do__._ 285 

Guyana___.------------------- 40,508 — Lead: | 
, Metals, including alloys: | Ores and concentrates, total.__...... 54,308 . 

Scrap, total_._--.------------- 43 ,790 Moroeeo.__..___._-_.________---- 27,378 

Canada_------------------ 10, 520 Ireland. ---.------------------ 12,472 
France. _ - ~----~----------- 9, 623 Canada_____.________________- 5,915 
West Germany. -_-_._.--.--- 3,890 Greece__............ 0 4.558 

Hungary.----------------- 3, 585 Metals, including alloys: 
Yugoslavia_..-...-.------- 3,280 Serap, total.__.............-.. 18,861 

Unwrought, total___.___..----- 85 , 860 France_.___________..___. 7,122 

France. ~~ ---------------- 1,725 Switzerland_..------------ 4,074 
Norway---.-------------- 14,750 West Germany_-_..___----- 3,940 
Netherlands______~_------- 7,130 Unwrought, total._........_._.. 55,214 
Yugoslavia_._.--._-------- 6,336 Mexico. _____.__._._.____- 12,441 

Semimanufactures, total__...... 23,970 South Africa..___.....-... 122214 
West Germany-.-__-------- 7,747 Bulgaria._._.____-.-..-_-- 10,988 
France_-_ ~~ _-------------- 5,740 Semimanufactures, total_______- 661 

. Greece. ___.-------------- 3,442 West Germany..____-___--- 182 
Chromium: | Manganese: 

Chromite, total___.-_...---.------- 168,089 Ores and concentrates, total......... 169,560 
U.S.S.R_ --_------------------ 54,089 South Africa._.__.-...-.-..... 80,804 

| Albania_.._.------------------ 37,725 Mainland China. _.._..._-._- 36,250 
Brazil__..-.------------------ 32,000 Australia_..____-__-.-_-.----. 26,684 
Turkey ...------------------- 16,544 U.S.S.R._._....--.-.. ne 25 298 | 

Copper: - , Nickel: 
Metals, including alloys: Matte, speiss and similar materials, 

Scrap, total____..----.--.----- 42,130 total.___._____.__________ ee 4,404 

West Germany -_--..------ 11, 587 Cuba__._._.___._____...__ eee 2,549 

United States____..._----- 9,666 Canada......_._......... 1,679 

France____ --------------- 1,172 Metals, including alloys: 
__Canada-___---------------- (4,480 Serap, total........---_-.----. 1,429 

Unwrought, total___....------- 226 , 255 United States._.._.___.____ . 1,176 

| Zambia_.----------------- 55 , 663 Switzerland___..---____--- 140 
Chile__-___.-------------- 47,884 Unwrought, total._-....._.---. 18,547 
Congo (Kinshasa).-._------ _ 36 , 803 United Kingdom______.__-- 3,493 
United States_____.-..__--- 26,651 U.S.S.R_____.__._- eee 2,024 

United Kingdom___-------- 17,884 Canada_______...___...._- 1,800 

Semimanufactures, total._.----- 10,482 United States..........__- 1,594 

Yugoslavia_.__------------ 2,741 Semimanufactures, total___..--- 2,068 
West Germany___-.-.----- | 2,306 West Germany____.__.-__- 587 
Switzerland. __...--.------ 1,192 United Kingdom______-_--- 462 

Iron and steel: United States...._....___- 407 
Ores and concentrates, total France....__......... 245 

ws thousand tons-- 10,068 =-Tin’ metal including alloys, unwrought, 
Liberia. ----------------do---- 2,154 total. ____._...__.__.___-_long tons-_- 7,062 
Canada___......--------do___- 1,272 Malaysia_.___.___.______.-.-do_--- 4,393 
Brazil_~_---------------do---- 1,248 Thailand_____.___________._do__-- 1,207 
Algeria__-.-------------do---- 1,155 Netherlands______.______.__-do__-_- 549 
Venezuela_____----------do---- 968 Zine: 

Mauritania _------------do---- 938 Ore and concentrates, total__._._---- 26,061 
Metal: Algeria...__--..--.-.--------- 18,180 

Scrap, total. _._._._.._..do_-_-_- 5,085 Morocco.._.._........... 6.275 
« France___----------do---- 1,895 Tunisia.________.....____.___- 3,200 

West Germany. - ._._do---- 1,713 Metal, including alloys: 
United States. - -----do_--- 582 Serap, total...-........------- 6,970 
United Kingdom_....do-_-_- 316 West Germany_______----- 2,879 

U.S.S.R.__---_-_----do_-_-- 187 France__________._______- 2,271 

Canada_-__-___....---do-_-- 94 Blue powder, total. __._.------- 3,375 
Pig iron, cast iron and spiegelei- Belgium-Luxembourg______- 2'988 

Sen, total. --_-_-------do---- 883 Unwrought, total.........----- 42,296 
West Germany. -----do_--- 386 West Germany_.__._...__- 5/937 
U.S.S.R____--------do_--- 186 Yugoslavia___...---------- 5,410 

Finland _-__--------do---- 128 Belgium-Luxembourg...---- 4,174 
East Germany--__---do---- 32 Congo (Kinshasa) __-_------ 3,931 

Steel, primary forms, total 
thousand tons. - 1,130 NONMETALS 

West Germany__-_-..do-_-_-- 3865 Asbestos, total___.___..__..--.--..._--. 51,272 
France... _-..-.-...-do_-.-- 201 South Africa. ~~ ------------------- 27,038 
Belgium-Luxembour anada_________-_-__---_.-_--_--- , 

a 8 do__ 189 U.S.S.R_____--------------- ee 8,275
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Table 5.~Major origins of selected mineral commodity imports, 1968—Continued 

(Metric tons unless otherwise specified) | 
TL 

Commodity Quantity Commodity Quantity 
ns 

NONMETALS—Continued MINERAL FUELS AND RELATED 
Cement, total. _.-....-.-.-..._.._..... 182,276 MATERIALS—Continued 

Israel_____-----------------------. 16,721 Petroleum: 
France. ..._----.---------.__----. 41,686 - Crude and partly refined, total... 
Tunisia___..-.-_-.__2______ Le 8,478 thousand tons.. 87,109 
Yugoslavia_.._..--.--- 2-22 eee 3,865 Libya____..-..__......-do_-.. 20,555 

Fertilizer materials: Iraq_--------.---..-..---do_... 16,582 
Crude: - . Kuwait_...--........__..do.... 15,749 

Phosphatic, total _ Saudi Arabia____._______.do__.. 11,663 
thousand tons__ 2,162 U.S.S.R_..-------------do_--- 10,979 

United States____...do_-_- 1,295 Tran____________.___.._do___-_ 3,707 
Moroceo____________do___-_ 444 Venezuela___________.___do___- 1,928 
U.S.S.R______------do___- 177 Refinery products: 
Tunisia___.___...__.__do___- 95 Gasoline all kinds, total___do_-__- 45 
Israel. __._.._-------do___- 8 Netherlands Antilles.do- -- - 10 

Potassic, total__.-.--.-.-.-.--- 51,207 United States______.do_-_-- 8 
France_.._.--.-..--.-.--. 39,651 United Kingdom__.___do_-__- 6 
East Germany____________- 6,280 Kerosine and jet fuel, total 

Manufactured: . > do... _- 27 
Nitrogenous, total.._._.._._.__.._ 11,453 Libya____._..______do__-- 5 

Austria__.--_...-----__--- 3,357 Trinidad______...__.do___-_ 4 
Belgium-Luxembourg_____-_-_ 2,660 Netherlands_________do___-_ 2 
France_____.-2-_________- 2,133 Distillate fuel oils, total___do___- 271 

Phosphatic, total.__._......._.._ 141,831 Yugoslavia_________.do____ - 147 
Belgium-Luxembourg.__._.__ 77,509 Tunisia_________._._do___- 49 
France_..__---.--.-_.-.-. 37,506 U.S.S.R____----_---do____ 44 
United States__.___..._... 14,965 Residual fuel oils, total___do-_-_-- 3,384 

Other total___._-.-._..-.._.... 28,769 U.S.S.R____----.-.-do___- 948 
West Germany__._..____.. 11,832 Rumania___________do___-_ 406 
Belgium-Luxembourg_____-_- 5,445 Yugoslavia__.._.._...do_-__- 339 
Austria. ___---2 22-2 4,163 United Kingdom_____do__-- 338 
France_____.------------- 3,553 perance 2 5 === 77-7 d0---- 166 

Lubricants, total__.___...do___- . MINERAL FUELS AND RELATED MATERIALS nts; 
Asphalt and bitumen, total___.__________ 2,062 United States___----do_--- 52 

United States__..__............... 1,877 West Germany_ ---__-_do-__-- 43 
Coal and briquets: a aI a 

Anthracite and bituminous coal, total Source: United Nations, Department of Eco- 
. thousand tons._ 10,542 nomic and Social Affairs, Statistical Office of the 

United States___________do____ 3,604 United Nations. Commodity Trade Statistics, accord- 
West Germany. _________do___. 2,800 ing to the Standard International Trade Classifica- 
Poland____.--..._.._._-do___- 1,927 tion. Statistical Papers, Ser. D., v. 17, Nos. 1-26, 
US.S.R____-.----_- 2 -do___- 1,591 1969, pp. 6786-7041. 

EE | | 

COMMODITY REVIEW | | 

METALS large Boke bauxite deposits through the 
Aluminum.—Domestic bauxite output Guinean Compagnie des Bauxites de Gui- | 

continued its slow decline, necessitating née. Deliveries should start in late 1972. 

even greater bauxite imports in 1969 to Construction of a new alumina plant in 
support the growing aluminum industry. Sardinia at Porto Vesme, near Porto Scuso, 
The gradual exhaustion of the S. Giovanni started in 1969. The plant, scheduled for 
Rotondo mine, operated by Montecatini- completion in 1972, will have an annual 
Edison S.p.A. (Montedison) , was the major capacity of 600,000 tons of alumina. It will 

factor contributing to the decline in baux- be operated by an international consor- 
ite production during the year. tium, Euroalumina Company (Alsar has the 

Additional domestic bauxite sources were main interest, 52 percent), to which the 

the Palmariggi, Poggiardo, and Otranto European Investment Bank granted a loan 
mines operated by Societa Montevergine. of $24.9 million. The plant will be sup- 

Exploration for additional reserves at the plied with bauxite brought from Weipa in 

Melodia and Senadico mines operated by Queensland, Australia, in 70,000-ton 
Societa Alluminio Veneto Anonima (SAVA) freighters now under construction in Italy. 

proved negative. To insure a supply of Montedison’s new aluminum smelter at 

high-quality bauxite from Guinea, Monte- Fusina (Venice) was under construction 
dison acquired a 6-percent participation in during 1969. The smelter will have an an- 
the international consortium, Halco Min- nual capacity of 35,000 tons of aluminum 
ing, Inc. The consortium will exploit the and a potential for gradual expansion.
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Production is expected to start in 1970. During 1969 the industry had a total ca- 7 
The Fusina plant will have high-amperage pacity of 8.8 million tons of pig iron and 
pots and will be highly automated, using about 19.7 million tons of steel ingots. 

Montecatini-Edison technology. Moreover, There were 370 ferrous metallurgical in- 
a further increase in aluminum metal pro-_ stallations operated by about 317 compa- © | 
duction can be expected in 1971 when So- nies, of which the most important were 
cieta Alsar’s 100,000-ton-per-year capacity Italsider S.p.A., Fait, A.F.L. Falck, Dalmine, 

aluminum smelter is slated for completion and Cogne. The province of Lombardia 
at Porto Vesme in Sardinia. Future expan- was the location of the largest number of 
sion of this plant may bring its annual ca- plants. However, development in the prov- 
pacity to 200,000. tons per year of-alumi- inces of Campania, and Puglie increased. _- 
num. Italy’s aluminum requirements Southern Italy’s share in the country’s | 
totaled 256,000 tons of primary metal in total output of steel and steel products. © . 

1969 with no substantial changes in the Iron Ore and Other Raw  Materials.— a 
principal sectors of consumption. Growth The dynamic Italian iron and steel indus- 

of consumption has been particularly re-try continued to depend on imported jron : 

markable in the building industry. . ore for about 90 percent of its require- : 
_ Antimony.—According to Italian reports ments in 1969. Domestic mine output of : 
new stibnite deposits were discovered at iron and manganese ores increased slightly, 
Poggio Bellino in the general area of Ita- but both manganese ore and chromite had = 
ly’s largest antimony mine, Tafone, owned to be imported. Imports of scrap accounted. : 
by Azienda Minerali Metallici Italiane roughly for about 50 percent of total esti- — 
S.p.A. (AMMI), a State-owned company mated scrap consumption; however, the 
and the largest producer of antimony. At use of scrap per ton of steel produced de- | 
the yearend, reserves had not been deter- clined in line with the increased use of ox- 
mined. a ygen converters. This trend is expected to 

Production of antimony in Sardinia continue. | = : 
came to an end in. 1969 because economic Pig Iron.—lItalsider remained by far the . 
reserves were exhausted. largest producer of pig iron in Italy, ac- 

Iron and Steel.—In spite of favorable eco- counting for 96 percent of total output. 
nomic conditions, loss of production from Nazionale Cogne an Acciaierie Ferriere 
strikes in the fall of 1969 caused output in Lombarde Falck produced most of the re- 
the iron and steel industry to fall below mainder. - | 
record levels of 1968. Since the demand continued to trend | 

Although a large number of plants un- upward, construction of new blast furnaces: - 
. or and modernization of existing plants con- 

derwent expansion and modernization, tinued during th At Tri Italsi- 
. see | g the year. At Irieste, Italsi 

principal activities were concentrated Gey completed the rebuilding of furnace "s 
around the Italsider S.p.A. plant at Ta- No 9 With this furnace, the annual ca- 
ranto, where a new converted and new blast pacity of the Servola works reached 520,000 : 
furnace were completed in 1969. Report- tons of pig iron per year. A new blast fur- 
edly the overall construction program at nace was completed at the Italsider Ta- 
Taranto may be completed in 1972 with a ranto plant. This furnace has a daily 
total cost of about $320 million. capacity of 4,100 tons and a diameter of : 

The Italian iron and steel industry oper- 10.6 meters; all operations are highly auto- 

ated the following facilities during 1969: mated with electronic controls. — | Lo 
Plans call for an expansion of Italsider’s oe 

Type of facility Number of units pig iron capacity to 10 million tons by 

Pigs SC«*i | 
Blast furnaces. _-_....------ 17 Crude Steel—Italsider, which operated 

ectric pig iron furnaces_ - __ 13 . 
Steel: 10 metallurgical plants located throughout 

Seen earn famaces.--—---- one the country and is one of the largest steel | 
LD converters....._...___... 11 producers in Italy, continued to expand its 

Rolling facilities all kinds. wonnnee 314 production capacity. At the integrated iron 
———— ——C—Cséaand «Steel works near Taranto, a new 300- 
i Souree: Associazione Industrie Siderurgiche Ita~- ton LD converter went on stream during 

Siderurgiche Italiane anno 1969, p. 785. Industrie 1969 with a maximum daily capacity of
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, 7,806 tons. The converter is expected to ing 1969 and began producing welded 
- operate 235 days during a calendar year. pipes ranging in diameter from 168 to 508 

- During 1969 Italsider S.p.A. produced millimeters. | 
slightly more than 50 percent of total Ital- SILFA—S.p.A. (Industria Lavorazione 

. ian output. Ferro e Acciaio) Bari, put on stream a 

| Nazionale Cogne completed construction "¢W galvanizing plant at Bari. Annual ca- 
of an oxygen steel works at Aosta. Four Pacity of the plant was reported to be 

- Bessemer converters built in 1929 were re- 2.800 tons of products per year. 
placed by two 40-ton LD converters. | Italsider’s rolling plant at San Giovanni 

Special Steels —During 1969, production Valdarno was modernized and emphasis 
of carbon and alloy steel amounted to 2.3 W4S put on automation. ; 

-- million tons or about 14 percent of the _ Italian industrial circles and the authori- 

a country’s total output of crude steel. The és were planning expansion of the indus- 
national output of special steel by type in . "Y in keeping with the continually ex- 

ve the last 2 years was as follows: | panding . demand for iron and steel 
: : re os products. The Government controlled Isti- 

, — Qantity tuto Ricostruzione Industriale (IRI) was | 
oc (thousand metric tons) prompted to study the possibility of con- 

a oes. Type . 4968 ~©»©6 1969.~S«—é‘<‘é«S'tCtpitnn Ov fifth large pllamt or the ex- 
nnn pansion of the Taranto works to at least 

Be High carbon steel:  g95. 1.114 double present size and output capacity by 
oo Tool____--.--------- 3 "8 1975. At yearend no decision was an- 

| “Total... 9B dTSCROUNced. : 
: | | a : a Lead and Zinc.—The production of lead 

Alloy sheet: als. 858 t(‘«é‘«é A and zinc was the most active branch of the 
| . «Tool... ..--------- 25 22 - Italian nonferrous industry which was 

on | ene -----=------- : ons 306 based mostly on domestic resources. In 
High speed. ---------- 2 2 _ spite of favorable market conditions 

ep Bo na ann nce ae abroad and at home, the prospects of the 
| . Totalt__..--------- - 1,208 1,218 domestic lead-zinc industry remained un- 

Grand total!....... 2,101. 2,336 certain. The European Economic Commun- 
Te Ooo _—sity (EEC) has abolished the protective tar- 

Data may not add to totals shown because of in- . . . 
dependent rounding. iffs of 35 lire per kilogram of lead and 25 

— ‘Source: Associazione Industrie Siderurgiche Ita- lire per kilogram of zinc, reducing the tar- 
liane (ASSIDER; Association of Italian Iron and iff to 8.2 lire per kilogram for both metals. 

: Seon bene Rilevazione Statistiche, Pro- Jy addition, increased labor costs and the 
. . | . decreasing quality of domestic ores, com- 

The largest Italian producer of stainless ined with tight money cast a shadow over 
, steel, Societa Terni, was investing about the future of the industry. 

| $12 million to increase annual production A new company, Piombo Zincifera Sarda 
capacity of hot-rolled coils to 71,000 tons by S.p.A. (P.Z.S.), was formed late in 1969. 

1972. This firm also was expanding annual The company assumed control of the 

production capacity of oriented grain and properties of Societa Mineraria e Metallur- 
nonoriented grain magnetic sheets to gica di Pertusola. However, Pertisola re- 
65,000 and 200,000 tons, respectively. Com- tains a 25 percent-interest in the new com- 
pletion of this program was scheduled for pany. 

, 1972 at a cost of $10 million. AMMI’s Imperial Smelting furnace at 
Rolled Steel and Other Activities—Ital- Porto Verme was under construction dur- 

sider was the largest producer of rolled jing 1969. The metal production capacity of 
steel, and its plant near Taranto remained the plant will be about 105,000 tons per 

the center of activities in the Italian rolled year, consisting of about 60 percent zinc 
steel industry. Construction of a 500,000- and 40 percent lead. In addition, 100,000 

ton cold-rolling mill for sheet and strip tons of sulfuric acid will be produced. 

continued. The expenditure for the cold- Completion was scheduled for yearend 
rolling facility reportedly totaled about $72 1970, at a cost of approximately $48 mil- 

million. lion, an increase of $20.8 million compared 

The Dalmine plant at Taranto added a_ with the original’ estimate. 
new welded pipe shop to its facilities dur- In addition to new facilities in Sardinia,
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the Sardinian Regional Government, NONMETALS: a 

through Ente Mineraria Sarda, plans to  — Asbestos.—During 1969 the bulk of Ital- | 
unify under a single management the pres- jan asbestos production consisted of short 
ent operations of P.Z.S., AMMI, and Mon- fiber and flour. Only two or three mines 
teponi-Montevecchio S.p.A., the latter a near Sondrio and Aosta produced tremolite 
subsidiary of Montedison. In addition, the — o¢ long fiber form. All Italian require- 

new organization will place emphasis on ments for long fiber asbestos were ‘im- 
exploration in Sardinia. ported. The principal producer of asbestos 

The Pertusola company, which accounts in Italy during 1969 remained S.A. Amian- 
for 42 percent of the lead and 44 percent tifera di  Balangero. This company a 
of the zinc output of Italy, intends to in- produces 99 percent of the nation’s output. . 
crease its mining and metallurgical facili- The Cape Asbestos Co. liquidated its . 

ties on the mainland. New zones of miner- Italian subsidiary, Capamiato. S:A. The = 
alization will be brought into production company was sold to Societa Italiana per | 
in the province of Belluno, and by 1974 Amianto, S.A. © . a . 

the zinc smelter at Crotone will be en- — Rarite—L’Industrie Mineraria Meridio- . 
larged to a capacity of 90,000 tons of metal ali $.A., a subsidiary of Monte Amiata, has | 
per year. Additional facilities to be built  pyilt a plant in Naples to produce marketa- oe 
at Crotone include a new plant for ther- je barite. The new plant will process ~— 
mal treatment of waste and ashes and pro- lump barite from the mine at Bagni San oo 

duction of germanium, a new powerplant, Filippo, near Mastricarro in Calabria. Ca- 

and improvement of port facilities. Raw pacity of the Naples plant was reported to 
material for the germanium plant is abun- pe 10,000 metric tons of ground barite per | 
dant since operations at Crotone began in year. | | | oe | 

1929. The Crotone project was submitted Intensive exploration and expansion of | 
to the Italian authorities for approval, but  heneficiation facilities were underway at | 
no decision was announced by yearend. the following mines: the Bergo-Sardinio 

In spite of strikes in consuming indus- and Su-Benatzu mines in Sardinia owned 

tries, consumption of lead and zinc in- by the Eden Company and the Mastricarro oo, 
creased during 1969 to 137,000 tons of lead Mine (Catanzaro area) owned by the So- oo 
and 170,000 tons of zinc. Imports of both cieta Industrie Meridionali Minerarie. | 

metals were necessary to cover the internal Cement.—Italy remained one of the larg- 
demand. est producers of cement in Western Eu- 

Mercury.—During 1969 the mercury pro- | rope, second only . ro West Germany. : 
. ducing sector of the Italian mining indus- Installed p roduction capacity increased by g r of the a g 

. . . an additional 2.7 million tons (9 rotary 
try met serious difficulties, mostly caused kilns) , bringing total. installed capacity to , 
by sluggish market conditions and a con- 365 ‘million tons annually. The industry 
tinuing decline in ore grade. Average mer- employed about 16,000 persons during 

cury content of ore was 0.47 percent in 1969, and apparent domestic consumption _ 
1969 compared with 0.52 percent in 1968. was estimated at 31.1 million tons. 

Some mines, such as Zolfier operated by Fluorspar.—During 1969 Italian fluorspar 
Soc. SIAM, closed during 1969, and others, production was dominated by two compa- 

such as the Cantobbio mine, operated by pies—Montecatini-Edison and  Mineraria 
Societa Mercurifera Italiana, were facing  Silius of the C. E. Giulini group. Both 

the same fate pending results of explora- companies were expanding their produc- 
tion. tion facilities. | 

However, Monte Amiata Company, the Mineraria Silius was deepening the shaft | 
principal Italian producer, reopened the 2 its fluorspar-barite-lead mine near the | 

Solforate Schwarzenberg, Bagni San Filippo village of Silius. Results were favorable 
and Monte Labbri Il mines in 1969. In 224 confirmed the economic potential of 

ae . . . these deposits in depth. At the Genna 
addition, extensive exploration at Abbadia . . . 
San Salyatore and Selvena was continued Tres Montis mine, a heavy-media-separa- | . tion plant substantially improved the 

During 1969 reported consumption of grade of ore trucked to the flotation plant 
mercury amounted to 14,500 76-pound = at Assemini. In addition, Mineraria Silius 

flasks. was constructing a pelletizing plant on the
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Assemini mill site. The plant will produce caused by rationalization of the sulfur in- 
: . pellets from flotation concentrates of me- dustry and abolishment of protective tar- 

_ tallurgical-grade fluorspar. iffs. : | 
Montecatini-Edison operated six mines Italy’s brimstone supply is augmented by 

during 1969 and had three properties sulfur recovered from oil refineries where 
under development of which deposits output in 1969 was estimated about 30,000 

| | around Trento. were most. important. tons. 

Lower grade of ore mined during 1969 cre- Salt.—Development of the salt deposit at 
ated some economic problems; however, it Timpa del Salto, near Ciro in Catanzaro 

was hoped that this situation would be Province, continued during 1969. Plans call 
improved by the results of new explora- for the beginning of production in 1970 at 

tions. | the rate of 1.5 million metric tons per 
| Potassium Salts.—As in the past, all pro- year. Cost of the project was estimated at 

duction of potash salts in Italy came from $94 million. 

Sicily. Montedison remained the principal In addition, a salt mine near Realmonte 
| producer, with two mines—S. Cataldo and jn Agrigento Province of Sicily was devel- 

Racalmuto. The rest was produced by Sin- oped and prepared for production. The 
oo cat and by Industria Sali Potassici e Affini output of salt was expected to be 2 mil- 

| SpA (ISPEA) . ISPEA was building a lion tons per year. 

- 230,000-ton potassium sulfate plant near Other Nonmetals.—Italy produced a large. 
_ Enna. ‘The plant will process salts from umber of other nonmetalic minerals dur- 

: the Pasquasia and Corvillo mines and will jing 1969 such as marble from Carrara, 

: require an investment of approximately Massa, Versillia, and Garfagnana zones; 
“ $32 million. | | feldspar from mines located in Trento and 

Pyrite and Sulfur.—Montedison re- Vercelli; graphite from a mine near Pine- 
oo mained the largest producer of pyrite in  yolo; and talc and Ssteatite from mines in 

Italy. Ninety-seven’ percent of the national Piemonte and Sardinia. In Sardinia, SOIM 

| output came from the company’s mines at completed exploration for talc near Nuoro. 
7 Niccioleta, Gayorrano, and Boccheggiano. No results were reported at yearend. 

mo More than one-half of the production was - 
_ + processed at Scarlino for the production of oe MINERAL FUELS 

: sulfuric acid and iron oxide pellets. The Like all industrialized countries of West- 
_ pelletized iron oxide was used in blast fur- eyn Europe, Italy was a significant energy 

: naces at Piombino. a consumer during 1969 (149 million tons of 
Continued exploration to locate new standard coal equivalent).2 Since Italy’s 

pyrite deposits in Grosseto brought about output of coal and crude oil remained 
the discovery of an exploitable field near small, domestic production of natural gas 
the old mine of Merse. At a depth of 700 and imports of solid and liquid fuels were 
meters, mineralization was located in veins the pillars of the nation’s energy supply. 

55 meters thick. | Only about 24 percent of the country’s en- 
_ A new company for production of pyrite ergy requirements were met by domestic 
was organized jointly by AMMI and Mont- _ producers. The following tabulation shows 
edison. ‘The new company—Societa Minera- the share of different sources of energy, in 

| ria dell’ Argentario—was headquartered percent of the country’s total consumption: 
in Grosseto. Each partner has a 49-percent 
share; the remaining 2 percent was. held F065. 1968. -«:1969 

by. a financial company of the Finsider ©. —————_————— 
group. The new pyrite operation, located Solid fuels- ~~~ -----7 77777 ee OWS 
near Lake Orbetello, will have an initial Natural gas____---------- 9.3 10.0 10.0 

production of 1.5 million metric tons an-  Nufiesr,  gecower! 16.8 18.4 12.5 
nually. Reserves were estimated at 20 mil- ——— 
lion tons. 100.0 100.0 100.0 

The Italian production of sulfur ore 1 Roughly about 95 percent is hydroelectric power. 

continued to decline. Only 12 mines were Source: Ministero dell Industria del Commercio 
in operation during 1969, six less than in dell Artigianato. Direzione Generale delle Fonti di 

. . «ete : Energia e dell’ Industrie di Base. Bollettino Statistico 
1968. Ente Mineraria Siciliano was closing guile Fonti di Energia e Sulla Produzione Indus- 
inefficient mines in order to improve pro- _ triale. 
ductivity and to offset the economic effects 2 At 7,000 calories per kilogram.
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The recent levels of employment in the  Riccione, the Montedison group (which — 
fuel and power industries suggest a total includes the American firms of Westates . 
employment of slightly more than 1 per- Petroleum and Union Oil .Co. as well as _ 

cent of the industrial labor force. German, Belgian, and French companies) 

Coal and Coke.—There were no signifi- discovered gas. Tests of the discovery indi- 
cant events in the solid fuel sector of the cated a yield of 53 million cubic feet of . 
Italian mineral industry during 1969. Do- gas daily. | | 
mestic output of Sulcis coal and lignite During 1969, new licenses for offshore 
was modest and imports of high-ranking and on-land prospecting were granted. 
coals were essential. In spite of increased .Agip now has 16 licenses, covering 325,128 =. 
industrial activity and consequently larger hectares; Agip-Shell has 41 licenses, total- oe 
energy consumption, the use of coal in all inig 933,673 hectares; while other compa- 
sectors of the industry was declining ex- nies hold a total of 26 licenses, aggregating : 
cept in coke production which increased in 589,687 hectares. In addition, the Italian 
proportion to the requirements of the met- Government issued 15 new licenses totaling 7 
allurgical industries. As compared with 569,725 hectares for oil and gas prospecting 
coal, the competitive price and greater on land. To facilitate drilling in the Ad- | 
convenience of liquid fuels were more at-  riatic, the agreement between Italy and 
tractive to Italian consumers. Yugoslavia on delineation of the offshore | 

Increased imports of coal from European boundary between the two countries was | 
sources continued to reduce the share of ratified and was in force at yearend. a 
coal imported from the United States, || With the demand for oil growing con- = | 
which amounted to only 28 percent of stantly, ENI was involved in intensive oil 7 
total Italian coal imports in 1969 as com- exploration abroad, trying to secure sup- OS 
pared with 33 percent in 1968. | plies of crude oil for 15 refineries. ENI 

Most of the domestic coal and lignite geological, geophysical, and drilling activi- | 
was consumed for electric power generation. ties have been very intense in. Argentina, . 
Coking facilities were the largest users of | with Agip, in partnership with Phillips Pe- 
imported coals. troleum Co., acquiring geophysical explora- 

Italsider remained the largest coke pro- tion permits for the offshore area of Bahia - 
ducer in the country, accounting for about _Bianca. In addition, Agip Argentina, which 
60 percent of the country’s total output. has 50-percent interest in a consortium of | 
At Piombino steelworks, construction of a Italian and American companies, will par- 

new battery of 27 coke oven was contin- — ticipate in petroleum exploration in San 

ued. Production was expected to start in Jorge Gulf off the coast of Patagonia. 
1970 at a rate of about 430 tons of coke Agip also had a 28-percent interest in _ 
per day. the small Iranian Consortium, which in- . 
Exploration.—Since the country depends cludes French, Spanish, Belgian, and 

heavily on import of fuels, search for new Austrian companies. The Small Consortium 
domestic sources of natural gas and crude signed an agreement with National Iranian 
oil was intensive. While emphasis was on Oil Co. for oil exploration in the Zagros 
offshore Adriatic structures, seismic explo- mountain area. In addition to successful | 
ration onshore in Northern Italy (Po Val- explorations in Tunisia and Libya, ENI 
ley) outlined new promising structural obtained new concessions in Thailand, 
traps, most of them deeper than those Norway, and Alaska. 
drilled thus far. Approximately 236,000 Natural Gas.—Domestic production of | 
meters were drilled and 69 wells were com- natural gas was not sufficient to cover de- 
pleted during 1969. Average depth of the mand. Italian authorities, facing demand 
wells was 3,420 meters. Three wells were for about 12 billion cubic meters in 1969 

oil producers; gas was found in 35 wells; and an annual growth rate of 10 percent, 

and 31 wells were dry. were seeking supply contracts with foreign | 

The offshore drilling activities in the producers of natural gas. During 1969 Italy | 
Adriatic were carried out with about 10 concluded a contract with U.S.S.R. for pur- 
rigs operated by Agip (subsidiary of Ente chase of 100 billion cubic meters of natu- 
Nazionale Idrocarburi-ENI) and Agip- ral gas during the next 20 years. Deliveries 
Shell. Apparently, no important discoveries of gas were scheduled to begin in 1973. 
were made although testing results were ENI will take the delivery at the Austri- 
not completely evaluated by yearend. Off an-Czechoslovakian border near Bratislava.
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From there, by a newly built 200-mile-long October, the plant received a trial ship- 
pipeline through Austria, the gas will be ment of LNG from Libya. 
piped to Tarvisio into the Italian gas sys- Petroleum.—During 1969 Italy remained 
tem. Italy will pay for the gas by supply- the largest crude oil-processing country in 
Ing large-diameter pipe, compressors, and Western Europe. Since domestic production 

‘ other pipeline equipment. Price of the gas accounted only for about 1.5 percent of 
delivered at the Italian border will report- the total refinery throughput, Italy de- 

. edly be 9.42 lire per cubic meter: Discus- pended heavily on imported crude oil, 

_, © sions with Dutch authorities for deliveries mostly from North Africa and the Middle 
: _ of Dutch gas were reportedly’ underway East. | | 7 
cr during 1969, but no agreement was con- During 1969 domestic output of petro- 

| cluded by yearend. This latest effort to se- leum was produced from Sicilian fields at 
_ cure Dutch natural gas is considered as a  Gela, Ragusa, and Ponte Drillo; from Pis- 

- move to find more reliable sources of natu- ticci in Southern Italy; and from Corte- 

" ral gas than those from the U.S.S.R. and  maggiore in the Po Valley. The downward 
, Arabic countries: | _ _ trend in domestic production of crude oil 

oo. Of particular importance for the coun- continued. Future prospects depend upon 
+ try’s natural gas transmission system was -new. discoveries in deep formations in 
ae the completion of trunk lines connecting North Italy and the Adriatic Sea. | 

Mestre, Ravenna, and Chieti. These trunk Thirty-six operating refineries had a 
| lines connect the Southern and Northern total annual capacity of about 130 million 

| gas distribution grids. In addition, the liq- tons and additional capacity of 20 million 
eo uid natural gas (LNG) terminal and re- tons was scheduled to go on stream in 1972. 

| gasification plant at Panigaglia (La Spe- Eleven of the 36 refineries accounted for 
a Zia) was finished by the end of 1969. In 53 percent of the total capacity: 

. a . . Approximate distillation capacity 
SO _ Owner Location of the refinery (thousand metric tons annually) 

a Amoco Italia SpA. 00-2 --- eee Cresmona______.-_--_.._._-----.--. 5,000 
ANIC SpA (Azienda Nazionale Idrogenazione . 

Combustibili)__..-...._.......-......---. Samnnazzaro de’ Burgondi________:._-. 6,100 
DOTT Edoardo Garrone, Raffineria Petroli . 

So _ SpA____------------------------------ Genova _--_--___----_--------------. 7,000 
IROM (Industria Raffinazione Oli Minerali) . . 
SpA__._--_----_---------------..----- Porto Marghera____._._.....-..__.- 5,300 

- Mediterranea SpA___-_------------------- Miilazzo (Sicily)_--..-.------------- 8,250 
' Mobil Oil Italiana SpA______.-...-.---_.-- Naples_-_.+_------------------.--- 5,750 

. RASIOM (Raffinerie Siciliane Oli Minerali).. Augusta (Sicily)........._._......---. 10,800 
SARAS, SpA (Societa Anonyma Raffinerie _. 

-  - Sarde)____-_-___--------------.------- Cagliari (Gardinia)_--_-__-..--.------ 8,000 
SARDOIL, SpA____---------------------- Porto Torres\(Sardinia)____.-------.. 5,000 
SARPOM (Societa Anonima Raffineria Pa- 

dana Oli Minerali)_.._...._-_-..--.----- San Martino di Trecate____--------. 7,300 
Societa Industriale Catanese (SINCAT)___-_ Priolo_---.....---___-_-.---------. 8, 000 . 

'- Four refineries were being expanded ity were submitted to the authorities for 
with a total capacity of 6,800,000 metric approval. 
tons, and applications for three new refin- The output of refineries was mostly dis- 
cries with about 10 million tons of capac-  tillate and residual fuel oils.



The Mi ndustry of Japan e Mineral Industry of Jap oe 

By R. A. Pense* | oe 

Japan’s mineral industry maintained its ~~ | ~~~~~«4968~=C*A: 969 he 

high world ranking (probably about  aiinining_-.---.-4..-000-- 121 | 
fourth globally) in 1969 mainly by proc- Coal and lignite mining-_...-.----- 126.8 142.9 | 

essing greater amounts of foreign raw ma- Nonmetallic maining 2221222. 160.0 188:0— : 
terials. In terms of value added by indi- Crude petroleum and natural gas oo . 

genous crude mineral output and by such, PrGuGeminc----777c7TTTTTTTTE fea.8 197.8 | 
major processing sectors as steelmaking, Nonferrous rivet neta 164.9. 175.7 
nonferrous metal production, and fuels Geramics (including cement and , 
processing, the mineral industry contrib- refractories) ___.----.----------- 189.7 153.4 7 

uted an estimated $7.0 to $7.5 billion to ONS ee te chemenls) 157.4. 182.7 - 
the national economy. This would have) —©=_<——————————__.. " 

constituted about 4 percent of a prelimi- by major industrial firms in plants and oo 
narily estimated gross national product equipment were expected to reach $11.2 - 

(GNP) of $167 billion in nominal prices. billion in fiscal 1969 (April 1969-1970), a : 
In both GNP and overall industrial out- 38-percent increase over the previous. fiscal 

| put, Japan ranked third globally in 1969. year’s investments. In the principal miner- - 
Mineral processing, led by iron and steel _al-related industries, investments were esti- oo 

manufacturing, nonferrous metal produc- mated at approximately $4.3 billion, a | 
tion, and fuels treatment, outweighed re- planned total increase of 43 percent. Proj- 

ported mining by at deast 5 to 1 in value. ected investments by sectors of the overall , 

The overall mining production index ac- | mineral industry in fiscal 1969, in million 

tually decreased slightly in 1969 while dollars and with percentage change over 

most indexes for mineral processing in- the previous fiscal year’s outlay, were: | 

creased substantially, as shown by the fol- § ———————————_________ 
lowing (1965=100) : . Sector Invest- Change, - 

ment percent 

19681969 Petrochemicals 2722272272202 *’882 51 | 
—_—_— ae nnn Petroleum refining/marketing - - . _ 869. +27 
Mining..........---------------. 105.3 104.6 © Nonferrous metals..------------ | 397 +38 _ 
Iron and steel___..-----....--.... 168.4 202.9  Cement____-__----------------- 223-38 
Nonferrous metals. _----.---.--.. 162.9 191.1 | Chemical fertilizers__----------- 159 +57 
Petroleum and coal products.._--._ 158.3 187.4 Coal. __----------------------- 78 —7 
Ceramics (including cement and ‘ TTT 

Cpe actOrtes on aa de 144.4 158.3. Among nonferrous metals, investment in 
emicals (including chemical fer- . -— : . 
tilizers and petrolchemicals)...... 158.8 179.5 | aluminum smelting and rolling was to ac- : 

| : count for almost two-thirds of the outlay. 
Productivity gains in mining’ generally To meet anticipated strong competition 

lagged behind the 15 percent increase re- from abroad as trade and investment re- : 
corded by all mining and manufacturing _ strictions were gradually lowered, Japanese | 
in 1969. Efficiency increases in the mineral industry—with the approval and support 
processing sectors varied in relation to the of the = Government—continued to 
national industrial mark, with iron and strengthen its international position 
steel showing’ the greatest improvement. through company mergers and capacity in- : 
Productivity indexes of the major elements creases. By yearend the following mini- 
of mining and mineral processing. were mum capacities had been established in 
(1965 = 100) : the minerals industry for new plants or 
According to a semi-annual business sur- —Thoeah ux _ ; . 

vey conducted in September, investments ton DOr" specialist, Bureau of Mines, Washing- 

419



| 420 MINERALS YEARBOOK, 1969 

older facilities where expansion was physi- within 3 years. MITI retains the right to 
cally possible: For alumina and primary expedite or rationalize mineral resources 
aluminum plants, 300,000 and 100,000 me- development by transferring mining rights 

| tric tons per year, respectively; for petro- from one party to another. Size limitations 
leum refineries, 200,000 barrels per stream for offshore mining grants have not yet | 

_ day; for ammonia, 1,000 tons per stream been decided. 
a day; and for ethylene, 300,000 tons an- Petroleum and natural gas are specifi- 

nually. In copper refining, while no defi- cally identified as the principal mineral re- 
os nite standard appears to have been set, sources covered by the new legislation. 

where possible, most companies were These are to be developed in accordance 
building individual facilities up to 10,000 with plans put forward by MITI from rec- 

os ingot tons per month. No Government:en-. ommendations of the Petroleum and In- 
couragement was necessary in the ordinary flammable Natural Gas Resources Develop- 
steel industry, where plants were generally ment Council (PINGRDC). Financial 
being programmed to reach the 10- to 12- _ assistance is to be provided in part by the 

' million-ton-per-year crude steel level. In Japan Petroleum Development Council, 
| the. ferroalloy sector, however, only slow whose present authority is limited to assist- 

"progress was being made in .rationalizing ing overseas ventures. In July PINGRDC 
company strengths and scales despite recommended to MITI that $67.7. million 

oe strong Government intervention. be expended by the Government over the 
Se Detailed geological exploration for “ku- 5 years beginning April 1970 in offshore 

7 roku” (black) ore reserves was carried out petroleum development. At least $11 mil- 
in four parts of northern Honshu during lion was to be spent in basic (aeromag- 
the year. In July the Metallic Minerals Ex- netic, seismic, and gravimetric) surveys 

_.  ploration Agency, the Government’s princi- © conducted mainly in the sea of Japan. Most — 
pal organ in domestic metals development, of the remaining funding was for the drill- 
contacted during drilling a “kuroku” ore ing of up to 32 exploratory wells. With the 
body at -meter-depth in western Fuku- total investment, PINGRDC estimated that 

| shima feos Later, two mining’ com- up to 75 million barrels of reserves might 
panies drilling nearby intersected at 200 to be discovered within the 100-meter-depth 
300 meters what was believed to be the mark, believed to be the present limit of | 
same body. This latest discovery seemed to commercial operations. MITI in turn re- 
confirm the presence of significant “ku- quested an initial $1 million. for survey 
roku” bodies outside of Akita Prefecture, work in fiscal year 1970 (April 1970-March 
where until now their exploitation has 1971). __ | 
been largely confined. | In related offshore minerals development 

: | Development of Japan’s offshore miner- activity the Council for Marine Science 
als was advanced significantly. Late in 1969 and Technology, an advisory body to: the 
the Ministry of International Trade and Prime Minister, recommended in July a 
Industry (MITI) introduced new legisla- medium-range (5-year) ocean resources ex- 
tion into the Diet, defining the Japanese ploitation program which included devel- 

7 Continental. Shelf and the Government’s opment of remote-controlled equipment ca- 
_ authority over it more clearly. Under the pable of recovering petroleum at depths of 

draft version of the Bill entitled “Promo- 200 to 250 meters. Both MITI and the 
tion of Mineral Resources Development in Science and Technology Agency announced 
the Continental Shelf,” the existing Mining formation in July of Bureaus of Offshore 
Act of 1950 which presently governs Development. MITI’s Bureau is to coordi- 
offshore mining operations will be partly nate the research, information gathering, 
superceded. The Continental Shelf is to be and mineral development projects con- 
generally considered as extending beyond ducted by private concerns on the Conti- 
territorial waters to at least a depth of 200 _nental Shelf, and the agency’s Bureau is to 
meters. Within this area (estimated up to coordinate the offshore activities of all 
280,000 square kilometers), MITI permis- Ministries including MITI. Early in 1969 
sion will continue to have to be obtained Sumitomo Trading Co., Ltd., had joined 
for both exploration and exploitation. Ex- with Ocean Systems, Inc., of the United 
ploration rights are in effect for 2 years, States to form Japan Ocean Industries. 
but drilling is to be started within 1 year. The new concern is to offer offshore petro- 
Exploitation rights must be exercised leum exploration services to Japdnese en-
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terprises. This was the third Japanese-U.S. spent an estimated $4.3 million in fiscal 
venture formed during the last 2 years for year 1969 in drilling wells in the Cook 
virtually the same purpose. Inlet and: Bristol Bay areas. Marubeni-li- 

In support of the Basic Law on Public da Co., Ltd., tentatively agreed with the 
Hazards Countermeasures of 1967 and the Marcona Corp. to jointly develop an iron 
Anti-Air Pollution Law of 1968, specific ore deposit on the Snettisham Peninsula. 
standards were established by administra- From 2 to. 4 million tons of pellets an- 
tive action in February for sulfur dioxide nually may eventually be exported to 
emissions. Industrially developed areas Japan. 
were to be allowed up to 10 years to re- Late in October the Fair Trade Commis- se 

duce discharges to the maximum permissi- sion after some 5 months of hearings over- 
ble levels, and industrially developing turned its previous (early May) negative 
zones, up to 5 years; immediate compliance decision and conditionally approved the 

| was expected from other areas where in- merger of Japan’s two largest steel compa- 
dustrial development is as yet only in a nies—Yawate Iron and Steel Co., Ltd. and 
planning stage. Government assistance was Fuji Iron and Steel Co., Ltd. By yearend | 
to be given in the exploration, develop- the two firms had essentially met all of 
ment, and import of low-sulfur crude oil the Commission’s stipulations aimed at 
and of natural gas, and also in the devel- preventing the new company from exercis- 
opment and application of fuel oil and ing an oligarchical position in the produc- 
fuel gas desulfurization technology. tion of four steel products. | 

Japanese interest in developing the min- Actual consolidation was scheduled for 
eral resources of Siberia and of Alaska March 31, 1970, some 24 months after in- 
took differrent courses in 1969. By yearend  tentions of the merger first were an- | 
protracted negotiations with the Soviet nounced. By the date of formation, the 
Union over joint exploitation of the Udo- new concern, to be titled Nippon Steel 
kan copper deposit near Lake Baikal and  Corp., is expected to be the largest private 7 
natural gas resources of Sakhalin Island steel producer in the world. Crude steel 
had virutally broken down over issues of capacity in seven or eight integrated plants 
cost and price. In Alaska, however, Japan at that time is expected to be 31 million 
Gas-Chemical Co., Inc., and Collier Carbon tons annually, somewhat in excess of that | 
Chemical Corp. jointly completed a 1,000- of United States Steel Corp. Capitalization 
ton-per-day urea fertilizer plant on the is set at $637 million and the working 
Kenai Peninsula, while Tokyo Gas Co., force at about 80,000. During fiscal 1970 
Ltd., and Tokyo Electric Power, Inc., in capacity is planned to increase to 35 mil- 
November took the first deliveries of lique- _lion tons, and total production to 30 mil- : 
fied natural gas under a 15-year, estimated _lion tons or roughly 35 percent of national 
170-million-barrel contract with two U.S. output. Among the anticipated results of 
concerns, which had completed a liquefac- the merger are increased steel price stabil- 
tion plant on Kenai. Alasko U.S.A., Ltd., a ‘ity, more control over exports, and proba- 

wholly owned U.S. subsidiary of Japan’s bly a slower industry growth through re- 
Alaska Petroleum Development Co., Ltd., duced investments in new facilities. 

PRODUCTION 

The value of mineral industry output in ~~ ©... ©)©)3~|Dl)lSQ 
1969 was estimated at $7.0 to $7 5 billion. Sector “value. ‘ale 
The corresponding estimate for 1968 was ae ea 
$7.0 billion. Total output values and 1 ———————————— 
added values of the major sectors of min- Metal mamtee cluding pyrites: oe a8 
ing and of selected crude minerals in 1968, Copper__.....---.------- 147 99 

the most recent year for which official Jap- Nonmetal minings v2 222.8688 
anese data are available, were as follow: Limestone_____..-------- 88 68 

Crude oil and natural gas pro- 
duction___-_-----.--------.. 49 34 

All crude mineral com- 
modities........--..- 953 648
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Largely excluded from the official mine steels in 1969. In the smelting and refining 
output data but included in U.S. Bureau of the major nonferrous metals it placed 

: of Mines estimates is the very substantial approximately as follows: Aluminum 
value of stone and sand and gravel for (4th); copper (5th); lead (6th); and zinc 
construction use. | (3rd). In mine production of metals, the 

Preliminary official Japanese data for the COUNty ranked somewhat less highly, al- 
value added in 1968 by some of the impor- through holding a position among the top 

tant mineral processing sectors showed 10 world producers of copper and zine. 4 

$2,684 million by the iron and steel indus- Japan again led the world in producing 
| try; $1,042 million by the nonferrous metal PyTites and talc-soapstone-pyrophyllite and 

processing industry; and $491 million by remained the third. largest producer of ce- 
the fuels processing industry. — ment. The country evidently became the 

. _ . third largest petroleum refiner during the 
Included in Bureau of Mines estimates year, surpassing Italy, but remained the 

for total mineral industry output value, fourth largest coke producer, after West 
but not available from official Japanese Germany. The petrochemical industry, in- 

| data for comparable dates, are considerable cluding the important nitrogenous and - 
added values contributed by chemical ferti-  ,hosphatic fertilizer producing _ sectors, 

lizers, petrochemicals, cement, and refracto- (aimed to be second only to that of the 

Ties. : . United States. Burgeoning production of 
Only the United States and the U.S.S.R. ammonia and ethylene was principally re- 

exceeded Japan in the production of pig sponsible for the enhanced status of this 
iron, ferroalloys, crude steel, and special industry. : , 

| | ‘Table 1.—Japan: Production of. mineral commodities | . 
(Thousand metric tons unless otherwise specified) 

Commodity | 1967 1968 1969 

METALS 
Aluminum: . 

Alumina, gross weight__............------------__----- ee 748 826 1,064 
Metal: 

. Primary_.o..-..22.2..22- 22 eee 382 482 569 
Secondary_..-.-.------------------------------------ r181 227 279. 

Antimony: 
Mine output, metal content.__................-_______tons__ 17 19 5 
Metal_._.___--------- eee -do_ 2,703 2,678 3,497 

Arsenic, white_.__----..-------------------------------do___- 643 tr 716 713 
Bismuth, metal__.-_......_.-..._-_.____--___-_-_-___--_do___- 634 124 695 
Cadmium, metal___.____-_.---.----..-_---- 2 ---_--_--do___- 1,899 2,195 2,765 
Chromium: 

Chromite___...--_...--.-----2 2 eee 45 r 28 30 
Metal.._-...---__.-.------_.------ -e-____-__tons__ 1,325 1,212 1,205 

Columbium and tantalum, metal, tantalum_._......__....-do___- 12 il 15 
Copper: 

Mine output, metal content_._...._____.-__.--- ~~ eee 118 120 120 
Metal, refined: . 

Primary____.-.....-.-----_- 2 eee, 470 548 629 
Secondary. _.__.----_--.-----22 eee 148 176 190 

Germanium: 
Oxide recovered____.-.----------------.-----------_tons__ 23 24 NA 
Metal...---.----------- ee - 0-8. 21 t 22 27 

Gold: 
Mine output, metal content_____.._.._thousand troy ounces-.- 253 239 253 
Metal.._---.----------_----------------- ~~ -do__ 678 7614 677 

Indium, metal____.__.._..__-___-- ~~ edo. 561 r 565 553 
Iron and steel: 

Iron ore and concentrate____.____-______.____.____._______. 2,213 2,171 1,855 
Roasted pyrite____._._...-_-.--- eee 2,033 r1,968 1,920 
Pig iron_-._._---.------------------------ eee. = 40, 095 46 ,397 58,147 
Ferroalloys: 

Ferrochrome_...-..-------------------------- eee ee 197 214 259 
Ferromanganese____.__._-__-.----__-__-_-____________ 303 344 382 
Ferronickel..-.__.-.-------------------- ~~ 2 __e 107 134 180 
Ferrosilicon_-__-----.--------------------- 2-2 eee 146 167 225 
Silicomanganese-_ _-_______.._..---_.--._--____________- 176 190 230 
Other }___.--------- ~~ eee 5 5 6 

Steel, ingots and castings. _____-_--.-------------------_-_-__.-. 62,154 66 , 892 82 ,948 
Steel semimanufactures, hot rolled: 

Ordinary. _._._-..--.-----_-___----------_--_________.... 45,984 50,509 60 , 483 
Special__-.....---------.--------------------- = eee 4,426 5,178 6,577 

See footnotes at end of table.
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Table 1.—Japan: Production of mineral commodities—Continued 

(Thousand metric tons unless otherwise specified) 

a cr LE LS SSS SS A 

Commodity 1967 1968 1969 

.METALS—Continued . 
Lead: a 

Mine output, metal content___........--....2.---.---.- 2 8e 63 63 . 64 
Metal: . 

Primary__..---..-.-..----_-----------.-- ee 150 165 187 
Secondary_.....-------.-.--.-----.-2.-- ++ eee 36 42 48 

. Magnesium, metal, primary._-...-.............-.....____tons__ 6,748 5, 657 .. 9,382 a 
Manganese: : 

re and concentrate, gross weight___..-.....-...-.-..__---- 339 r312 302 . 
Metal. _..------------.--------_--.-------------___tons__ 6,333 7,036 7,218 | 

Mercury: 
Mine output, metal content___.____.....__.76-pound flasks__ 4,616 r5,084 5,589 
Metal, primary__.__.-..-_......-.---.--_-..._.___.do___- 8,690 r 7,676. 6,543 

Molybdenum: 
Mine output, metal content_........._-..._...._______tons_- 256 r 282 269 
Metal_...-.---.-----------------------------------d0__.. 204 202 297 

Nickel, metal, primary__._........-...-_................do___- 7,407 #+9,586 10,241 
Platinum-group metals, metal: 

Palladium ._.--......___-------......-......_troy ounces. - 3,327 43,651 3,877 
Platinum_._.--..---------------------------.~-----d0_._- 3,072 r2,785 8,140 

Rare-earth metals, cerium___-_..-.-.-------.-------------toms..  . 90 74 116 
Selenium, elemental. ___-...-.---------------------------do___- 191 181 197 
ilver: 
Mine output, metal content__._........thousand troy ounces... 10,800 r10,693 10,804 

_ Metal, primary_..........---.--------.---------.---do_... 22,178 (27,874 27 , 893 
7ellurium, elemental. __......-------2.------..--.----.-.tons__ 13 : 14 28 

‘in: 
Mine output, metal content__......._.-......-..-long tons__ 1,166 r 930 729 
Metal, primary___._......--_....------.---.--.---.-d0___- 1,666 r1,861 1,377 . 

Titanium, metal_-_.._-...-.---.-.------------.-----.----tons._ 7,840 5,428 6,444 
Tungsten: 

Mine output, metal content___................._..._do____ 391 + 584 . 607 
Metal____.--------------------------------------- +--+ 1,004 1,141 1,389 

Zine: . 
Mine output, metal content____......._.......--.------- Le 268 | 264 270 
Metal, primary._....--_--...---..-----.-2 21 2 -ee 516 «606 712 

Zirconium, metal._.......-.---.-..----.-----------~_kilograms-_ 33 - 39 55 

NONMETALS — 

Asbestos_.....-.----------.--- 22 eee 25 : 22 21 
Barite__....-----_------_--------------- eee ~—«88 r 59 62 
Bromine, elemental___............---....-.-.--_-___.---tons_- 6,002 6,330  #£7,118 
Geoment, hydraulic__........-.--------...-.---..----u-----_--. 42,998 48 ,009 51,386 

ays: 
- Fyre clay.____----..------- ee eee 1,420 1,964 2,217 
Kaolin __..-....--_--------- eee 150 r170 189 

Feldspar (including feldspar substitutes)_.............---..---__. 372 t 422 495 
Fertilizer materials: . 

Crude, potash, gross weight_._.......-...-.--------.-..---- 12 15 19 
Manufactured: 

Nitrogenous, nitrogen content ¢____.._.......----_ -_- 1,885 2,000 NA 
Superphosphates_ ______......-....-.-.---------- eee 1,195 1,147 980 

Fluorspar, all grades----..-.-...------------------------------- 15 218 12 
Graphite (crystalline) __._....--.-.--..-.--.----..-......tons__ 1,715 1,489 1,726 
Gypsum.._.-____---- ~~. eee 584 . 562 560 
Iodine, elemental_______..-_-.-..----___-__-__-___-___-__tons_- 2,910 8,591 4,619 
Lime (quicklime)_—---.....-_......------ 2 3,082 3,625 4,225 
Pigments, natural mineral: 

Antimony oxide. _____.....-_--__---.-.-------._-___tons__ 1,861 2,142 2,963 
Manganese oxide.._.....------.----------~--------------- 34 32 38 
Titanium slag. _.........-..---------.---.-.---._--_tons_. 5,709 4,195 5,096 

_. Mime oxide...........---------- eee A2 52 56 
Pyrite, pyrrhotite (including cupreous), gross weight..........___- 4,528 r4,472 - 4,453 
Salt, all types_...-.......-----.----------- 2 eee 978 967 981 
Stone, sand and Fave, N.@.8.: 

Crushed and broken: 
Dolomite. -.........--...-.---.----------- +--+ eee 2,144 r2,221 2,352 
Limestone... ..............--.---------------~------..---. 81,719 r 91,528 103 ,181 
Stone, not further described (silica stone)_.............._____- 4,075 r §,3383 6,305 
Sand (including glass sand) -.-........----------..-.----_-_- 3,382 r 3,689 3,804 

Sulfur, elemental: 
Native, other than Frasch____....-.---.------.-.-----2-_ 254 260 204 
Byproduct (recovered from petroleum refining)_....--.-.....- 62 r%6 142 

Sulfuric acid._.....-...---.---_------------ ee 6,280 6,591 6,760 
Tale and related materials: 

Pyrophyllite_.........-------.--------------------------- 1,250 1,545 1,554 
Tale. _..---.------------- +e 130 r 149 152 

See footnotes at end of table.
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Table 1.—Japan: Production of mineral commodities—Continued 

. (Thousand metric tons unless otherwise specified) , | 

Commodity . 1967 1968 1969 

MINERAL FUELS AND RELATED MATERIALS S 
Carbon black. __...------------------------------------------ 176 219 261 : 
Coal: 

Anthracite.___--_--.-------------------------------+------ 1,514 1,489 1,225 
Bituminous 2____...-...-.-------------------------------- 45,532 45,079 43 ,162 
Lignite__._.__...-._.------------------------------------ 366 335 (251 

Coke: _ 
Metallurgical... ...-----------------------+-------------- 22,171 126,136 $31,013 
Gashouse._-_...----------------------------------------- 4,165 4,470 5,009 

Buel briquets, all grades___---.-------------------------------- 3,839 3,802 3,241 
as: 

Natural: 
Gross production 3___.............---_million cubic feet... 66,734 72,617 77,890 
Marketed. __----------------------------------do_... 65, 634 71,077 76,173 

Natural gas liquids: _—_—’ 
Natural gasoline____......._thousand 42-gallon barrels__ 28 33 85 
Liquefied natural gas____.....-.----------------do_--- 654 BBS — NA 
Liquefied petroleum gas (from natural gas): , 

. From field plants__.......-----.-----------.d0---_- 142 138 127 
From petrochemical plants._....------.-----do.--. 18,545 24,861 33 ,338 

Peat ¢___._-_-_-_----- nnn een eee 70 70 70 
Petroleum: | 

Crude oil_..-----...------------thousand 42-gallon barrels --. 5,520 5,476 5, 502 
Refinery products: ' 

_ Gasoline, aviation and motor___...---------------do.... 90, 806 108,121 . 116,241 
. Naphtha_.-_....------------------------------do.... 67,649 87,983 107,864. 

. Kerosine_.____._.....--------------------------do.__. 54,3894 65,919 81,216 
Jet fuel_._.....-------------------------------do.... | 15,340 18 , 726 21,061 
Distillate fuel oils._......----------------------do.--. 81,450 97,630 115,714 
Residual fuel oil_.._...--...--------------------do__.. 382,061 429 ,481 515 ,072 
Liquefied petroleum gas._....--_----------------do-_-_. 26,548 | 30,134 33 ,398 
Lubricating oils. ........._...-----...------------do___- 9 ,348 10,690 12 ,485 

—- G@reases___.._..-------------------------------do-__- 297 322 364 
oo Asphalt and bitumen, refinery_...-...-----------do---._ 12,507 15,114 17,511 

c Petroleum coke__...........---._---.----------d0__.. 396 448 _ 462 
.  Paraffin._..-----------------------------------d0._-- 693. 787 — 917 

| Refinery fuel 4____.....------------------------do-.-. 17,554 r 21,799 e 26,000 © 

re SR nS SSS SS SSS eS Sh Sn 

e Estimate. r Revised. NA Not available. . 
1 Includes ferromolybdenum, ferrotungsten, and ferrovanadium. 
2 Includes small amount of natural coke. 
3 Includes small amount of coal mine gas. 

7 4 Excludes natural and refinery gas. 

: - TRADE 

Total commodity trade amounted to By far the most important mineral ex- 
$31,014 million in 1969, with exports of ports were iron and steel products, valued 
$15,990 million (up 23 percent) and im- at $2,165 million in official trade data. 
ports of $15,024 million (up 16 percent) Nonferrous metals ($186 million) , fertiliz- 
again representing new highs. Mineral ers ($137 million) and nonmetallic min- 

_ trade roughly kept pace with the overall eral manufactures ($168 million including 
expansion: Mineral exports accounted for $30 million of cement) accounted for most 
approximately one-sixth of all exports and of the remainder. 
mineral imports for somewhat over two- The most significant mineral imports 
fifths of all imports. While exports of min- were mineral fuels and lubricants valued 
eral products—as conventionally classified at $3,044 million. Of this total, crude and 
—fell far short of mineral imports, ship- partly refined oil accounted for $1 ,907 mil- 

ments abroad of manufactured metallic lion, petroleum products $392 million, and 

products such as ships, automobiles, and coking coal $651 million. Approximately 
industrial machinery helped somewhat to $1,972 million of metalliferous ores and 
offset the deficit. The key iron and steel scrap, including $969 million of iron ore, 
industry showed a favorable balance for $209 million of iron and steel scrap, and 
the second consecutive year on the basis of $354 million of copper concentrates, were 
exports of primary and semimanufactured imported. Imports of nonferrous metals 
products weighed against its imports of and alloys, the third major category of 
mineral raw materials as inputs. mineral imports, amounted to $917 mil-
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| lion, of which $508 million was copper vided considerably less of its imports, an 

and alloys and $169 million aluminum and _— estimated 15 percent. Iron and steel prod- 

alloys. ; ucts, unofficially valued at $833 million, 

ane United srares he J ot . s ert constituted an estimated 95 percent of the 

trading partner in Doth overan ae ek Japanese mineral commodities exported to 
eral commodity trade. It accounted for 31 the United States. The most i rtant of 

percent and 27 percent, respectively, of all ~ CE ORS £ mi mp to 
commodity exports and imports. In min- the wide variety of minerals imported 

eral trade the United States received a from the United States were coking coal 

somewhat higher proportion of Japan’s ex- _ ($364 million) and iron and steel scrap 

ports, probably about 40 percent, and pro- ($159 million) . 

‘Table 2.-Japan: Exports of mineral commodities 1 

(Thousand metric tons unless otherwise specified) 
er 

Commodity 1967 1968 1969 Principal destinations, 1968 
ee 

METALS 
Aluminum: 

Oxide and hydroxide__--_-.---------- 89 29 113 United States 10; Thailand 5. 
Metal, including alloys, all forms _- - --_-- 21 35 45 United States 18; South Vietnam 

Bismuth, metal, including alloys, all forms . ° 
tons... r270 r 391 261 Netherlands 182; France 80. 

Cadmium, metal, including alloys, all forms 
tons_- 565 708 T12 Netherlands 276; United States 

Copper, metal, including alloys, all forms. - -- 34 43 53 United States 18, Hong Kong 7. 
Iron and steel metal: . 

Ferroalloys: 
Ferromanganese......----------- 5 7 11 United States 3; Australia 1. 

- Others_..-.--..-.---.---------- 10 12 12 United States 7. . 
. Steel, primary forms... .--.----------- -810 1,249 1,934 United States 778; South Korea 

Semimanufactures: ° 
- Wire rod__...---.-------------- 659 854 1,079. United States 535; Thailand 164. 
Other rods and bars__..-------~-- r 319 r 537 683 United States 236; mainland 

. ain . 
Angles, shapes and sections_ ------ 378 556 650 United States 336. 
Universals and heavy plates, un- . . 

coated___...-.--------------- 763 1,357 1,745 United States 822. 
Medium plates and sheets, un- _ 

coated____..----------------- 409 559 681 United States 379. 
Light plates and sheets, uncoated.. *2,431 13,597 4,348 United States 1,747. 
Tinned plates and sheets. __.._-_-- 407 487 549 United States 183; mainland 

ina 78. 
Other coated plates and sheets_ - _- 632 ' 860 1,020 United States 513. 
Hoop and strip____-.-.---------- 209 254 376 United States 67; Thailand 38. 

Wire_____....-__.-------------- $42 4038 460 United States 256. 
Tubes, pipes and fittings......... 1,390 1,973 2,261 United States 304; mainiand 

ina . 
Other________...--.------.--.-- 57 56 55 South Korea 38. 

Lead, metal, including alloys___...-------- 8 5 3 Taiwan 2. 
Manganese, oxides_.._.....---.----.------ 24 27 31 United Kingdom 3. 
Mercury__............-_76-pound flasks -- 864 486 1,096 South Korea 241; North Korea 

Phosphorus, elemental (red)...--.---tons-. 570 527 645 United States 284; India 115. 
Platinum-group metals, metal, including 

alloys, all forms__thousand troy ounces_ - 26 182 61 United States 89. . 
Selenium, elemental-____.........---tons_.- 48 51 28 United States 21; United King- 

om 11. 
Silver, metal, including alloys 
Titani thousand troy ounces. . 164 710 1,489 United States 361; Taiwan 261. 

nium: 
Oxides (rutile and others). ._.-.------ 28 35 42 United. States 14. 

Metal, including alloys, all forms__._tons.. 4,982 3,469 4,695 United States 2,727. —=_— 
Zinc, metal, including alloys, all forms. - -- -- 69 90 100 United | States 40; Philippines 9; 

ni e 

. NONMETALS 
Abrasives, dust and powder of diamond 

thousand carats.. 2,771 760 824 United States 597. 
Cement_____....-.-.---.-..-----------. 2,076 1,907 2,184 Kuwait 882; Ryukyu 227; Singa- 

pore 220. 
Diamond: 

Gem, not set or strung 
thousand carats-_. 648 3 _-. Ryukyu 8. 

Industrial_..........-...._..-do_.-- 482 TT 118 United Kingdom 27; South Korea 

See footnotes at end of table. . "
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Table 2.—Japan: Exports of mineral commodities 1—Continued 

(Thousand metric tons unless otherwise specified) 

Commodity 1967 1968 1969 Principal destinations, 1968 
7 . _. 

NONMETALS—Continued 

Diatomite and other infusorial earths 
tons__ 657 173 2,007 Malaysia 359. 

Fertilizer materials: Manufactured: 
Nitrogenous ?_____.._-....-....-----. "1,722 +*1,614 1,112 Mainland China 774; South 

. Korea 268. 
Other. -___---- 22 ee 196 222 233 Thailand 98; Ryukyu 27. . 

Gypsum and plasters_.____._______._.___ 11 14 17 Singapore 6; South Vietnam 5. 
Iodine__--.-.----....---...__.:.--tons.. 2,123 3,003 -8,581 United States 1,450; West Ger- 

. ' - many 383. . 
Magnesite.__._.-..------- ene 17 11 -.. United States 5; Australia 3. 
Precious and semiprecious stone, except - . 

diamond_.._._...-----thousand carats... * 77,780 *57,521 102,895 United States 24,193; Hong Kong 
| . 0,312. 

Sodium and potassium compounds, n.e.s___- 84 128 214 Australia 88; U.S.S.R. 22. 
Stone, sand and gravel, limestone (except 
S dimension). - ~~ ----------=---------~-- 369 102 828 Australia 442; Hong Kong 253. 
ulfur: 

Elemental, all forms____.-.__-..-.-_ 2 13 29 Taiwan 10. 
. Sulfuric acid. ._-2.---.2---.--_ -__- 1 2 2 Hong Kong 1. 

Other nonmetals, n.e.s.: Oxides and hy- oo 
‘droxides of magnesium, strontium, and 7 
barium... 22.22.2222 222 ee 19 22 .-. Australia 18. 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black. _-2..-___2--2 2-2 e eee 13 16 16 Taiwan 4; mainland China 3. 
Coal, all grades, including briquets....___.. 59 32 23 South Korea 17; Hong Kong 9. 

. Coké_____..-------2 ee eee eee 46 63 84 South Korea 47. 
Petroleum: Refifiery products: . 

Nonbunker: . 
Gasoline - | 

. ; thousand 42-gallon barrels_. 2,258 1,062 562 Ryukyu 568; Guam 197. 
Naphtha_________..____..do___- 534 69 135 South Korea 30; Ryukyu 23. 
Kerosiné and jet fuel oil._...do____ 2,380 1,515 4,361 Ryukyu 692; Hong Kong 363. 
Fuel oil. .._._--.-_..._.__.do__._ 2,308 893 601 Hong Kong 551; Ryukyu 141. 
Lubricants. ___.......-.-..do___- r630 +1,106 1,624 South Korea 365; Taiwan 260; 

Singapore 219. 
Asphalt............-..-...do___-_ 602 788 1,201 Indonesia 356; Thailand 214. 
Other__...-...----..-....do___- r522 +576 908 Ryukyu 133; South Korea 107. 

Bunker: 3 
Kerosine and jet fuel...c.ccdo_... 5,808 6,451 NA NA. 
Distillate fuel oil..........do_.._. 6,465 7,058 NA NA. 
Residual fuel oil__......___.do____ * 78,545 78,878 NA NA. 
Other__...-....--.._-_.-._do____ 130 162 NA NA. 

t Revised. NA Not available. . .. 
. ' 1 Excludes exports under Japanese-United States Mutual Defense Agreement or for account of U.S. military 

orces, 
2 Excludes exports of following amounts of urea containing more than 45 percent nitrogen: 1967, 1,272,472 

tons; 1968, 1,443,736 tons; and 1969, 1,400,601 tons. | , 
3 From supplementary trade data. ~ 
Source: Japan Ministry of Finance. Japan Exports and Imports, Commodity by Country, 1967-69. 

Table 3.~Japan: Imports of mineral commodities 1 

(Thousand metric tons unless otherwise specified) 

Commodity 1967 1968 1969 Principal sources, 1968 
_ __ 

METALS ; 

Aluminum: 
Bauxite and concentrate....-...._.... 2,086 2,450 3,122 Australia 915; Indonesia 757; 

Malaysia 687. 
Oxide and hydroxide________.-__-_____ 120 180 223 Australia 176. 
Metal, including alloys: 

Scrap. __-.------- eee 21 24 19 United States 14, . 
Unwrought._....-..------____.. 165 169 319 Canada 85; Ghana 22; United 

States 22. 
Antimony: 

Ore and concentrate_._........_tons.. 9,070 8,074 12,657 Bolivia 5,877; mainland China 

Metal, including alloys, all forms 
tons__ 890 63 5 U.S.S.R. 638. 

Arsenic, oxides and acids_.__........do_... 2,044 +3,419 2,638 France 2,299. 
Chromium, chromite___._.....----_-_---- 596 636 733 Republic of South Africa 179; 

U.S.S.R. 168; Philippines 130; 
India 116. 

See footnotes at end of table.
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| Table 3.—Japan: Imports of mineral commodities 1—Continued 

(Thousand metric tons unless otherwise specified) : 
rT 

. Commodity 1967 1968 1969 Principal sources, 1968 
: . 

METALS—Continued 

. Copper: 
Ore and concentrate__.....---------. 1,022 1,061 1,120 Philippines 417; Canada 385. — 

Matte_._.___-.-.-.----------------- 25 24 81 Chile 14. 

Metal, including alloys: . 
Scrap_..---.------------------- T7 58 50 United States 29; Canada 9. 

-  Unwrought.._......-.---------- 270 . 292 349 Zambia 141; Chile 37; Republic on 
of South Africa 26. 

Iron and steel: 
Ore and concentrate.._..-.--.-.----. 56,696 68,164 83,089 Australia 13,814; India 12,630; 

Chile 8,707; Peru 7,368. 

Metal: _ 
Scrap. ------------------------- 6,708 3,948 4,878 United States 2,933. 
Pig iron, including cast iron__.._... 6,450 4,456 3,577 India 756; Republic of South 

Africa 742; U.S.S.R. 656; East 

. Germany 543. 
Sponge iron, powder and shot. - -- - 36 42 46 North Korea 31. 
Ferroalloys. .......--..--------- 41 63 85 Norway 28; Republic of South 

Africa 18; Canada 10. 
Steel, primary forms and semi- 

manufactures_____..--..------ 396 120 144 Australia 42; North Korea 27; 
India 17. 

Lead: 
Ore and concentrate._._------------- 130 144 180 Canada 50; Peru 40; Australia 

Metal, including alloys, all forms. _...- 21 r12 8 United States 4; Canada 3. | 
Magnesium, metal, including alloys, all . 

forms__.__...------------------tons-. 841 r 443 102 U.S.S.R. 355. 

Manganese, ore and concentrate ?_....----- 1,507 1,751 2,025 India 618; Republic of South 
Africa 368; Australia 294. 

Mercury. ...----------- .76-pound flasks.. 32,083 26,062 25,573 Ttaly 6,37 9; Spain 5,108; Mexico 

Molybdenum, ore and concentrate_--tons.. 8,787 9,539 12,237 United " States 3,929 s Canada 

Nickel: rn 
Ore and concentrate....-.----------- 1,661 2,712 3,395 New Caledonia 2,418; Indonesia 

Matte, speiss, and similar materials- -_- 10 13 17 Canada 7 ; New Caledonia 6. 

Metal, including alloys, all forms 
. tons_. 14,382 5,293 8,327 U.S.S.R. 1,522; Canada 1,314. 

Platinum-group metals: Metal, including i 

alloys: . * 

Platinum..__.._thousand troy ounces-- 234 214 278 U.S.S.R. 97, United Kingdom 64.. 

Paladium____....--------.----do_--- 354 600 492 U.S.S.R. 535. : 

Silver, metal, including alloys...._-.-do---. 10,170 12,307 10,460 Peru 4,147; Australia 3,695. 

In: a, : 
Ore and concentrate. __.--.long tons_- 594 1,102 22 Australia 1,079. i 

Metal, including alloys, all forms : ‘ 
_-do.. 19,306 20,261 31,488 Malaysia 18,049. : 

Titanium: ; 
Ore and concentrate. _..--..--------- 274 364 410 Malaysia 121; Australia 97; Cey- 

on 74. : 

Oxides3__...._..---.----------toms.. 5,356 *5,694 4,192 France 2,487; United’ Kingdom 
1,628; Australia 1,330. 

Tungsten, ore and concentrate__....do_... 4,507 2,881 4,865 South Korea 1,158; Thailand 484; 
Peru 414. 

Zine: 
- 

Ore and concentrate__....----------- 614 857 847 Peru 387 : Mexico 191; Australia 

Metal, including alloys, all forms- - ---- 18 9 8 North Korea 4; Canada 4. 

NONMETALS . 

Abrasives, natural, n.e.s__......----tons._. 4,225 *5,889 7,523 United States 2,763; Italy 2,188. 

Asbestos... ._..--....------------------ 189 199 237 Canada 105; Republic of South 
Africa 65. 

Barite and witherite___......-.---------- 34 6 29 Mainland China 6. 
Boron materials: 

Crude natural borates......---------- 8 12 22 Turkey 9; United States 3. 
Oxide and acid_.......-------------=- 8 11 14 United States 10. 

Clay and clay products: 
Crude clay, n.e.8.: 

Kaolin. _....-----.-.----------- 104 124 187 United States 70; South Korea 

Kyanite and sillimanite- -__.------ 31 $1 35 Republic of South Africa 21; 
ndia 8. 

Other_._._....----------------- 155 t 220 230 United States 72; Republic of 
South Africa 58; mainland 
China 53. 

Cryolite and chiolite...-.......---.------ 9 8 9 Denmark 8. 

See footnotes at end of table.
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Table 3.—Japan: Imports of mineral commodities 1—Continued 

(Thousand metric tons unless otherwise specified) 
SSS 

re SS 

Commodity 1967 1968 1969 Principal sources, 1968 
eT eae Spruill SSA SSS 

NONMETALS—Continued ; 
Diamond: 

Gem, not set or strung . 
thousand carats__ 512 324 591 Israel 88; Belgium 76; Hong 

Kong 72. 
Industrial: | 

Stones___...--...-.------do___. 734 753 651 United Kingdom 260; Belgium 
210; United States 144. 

Dust and powder___.......do_._.. 2,861 3,499 4,986 United States 2,122; United 
Kingdom 725. 

Fertilizer materials: . 
Crude, phosphatie__-....-.--..-----. 2,682 3,417 2,964 United States 2,519; Morocco 

Manufactured, potassic_...._......... 11,216 +1,318 1,361 Canada noo; United States 370; 
.5.S.R. 206. 

Fluorspar........------------.---------- 359 494 522 Thailand 193; mainland China 
a ail; Republic of South Africa 

Graphite, natural___.......-2----2--- 22. 55 63 58 South Korea 43; North Korea 13. 
Gypsum and plasters. ___.._......--...-- 44 57 61 Morocco 52. 
Magnesite.-_.....-----.-------.--- -_-_-e 35 25 27 North Korea 13; mainland China 

Mica, all forms.__......-.....-....-__-- 8 18 . 7 Republic of South Africa 10. 
Pyrite (gross weight)__......._.-_._._____--_ 79 _-- 5B 
Salt (excluding brines)___..............._ 4,482 5,023 5,657 Mexico 2,148; mainland China 

. - 19; India 515. 
Stone, sand and gravel: Quartz and . 

quartzite. __._....------.-------..---.- 128 97 152 South Korea 82. 
Talc, steatite, soapstone, pyrophyllite_-______ 95 127 185 Mainland China 57; South Korea 

Other nonmetals, n.e.s., slag, dross, and . 
similar waste, not metal bearing--_--__-- 113 182 157 India 114; South Korea 33. 
MINERAL FUELS AND RELATED MATERIALS | 

Carbon black. .----..--.-.-...------_--. 4 #48 3 United States 5. 
Coal and briquets: 

Anthracite___.-.-...---.....---..... 1,486 1,457 1,301 Republic of South Africa 378; 
North Vietnam 284; South 
Korea 203. 

Bituminous: 
He:.vy coking coal, less than 8 per- 

cent ash___....---.._-----..-. 12,900 16,958 19,794 United States 13,259; Australia 

Heavy coking coal, more than 8 
percent ash_____-.._..--....-.-. 6,601 6,817 10,417 Australia 4,381; U.S.S.R. 1,387. 

Other coking coal_................ 4,350 7,193 9,650 Australia 5,380. 
Lignite and lignite briquets__.._______ 21 15 26 Australia 15. 

Coke and semicoke___.........-__--_.._-- 223 235 173 Australia 78; United States 56; 
oo Czechoslovakia 45. 

Gas, hydrocarbon (liquefied natural gas) 
thousand 42-gallon barrels - - --- --- 620 

Petroleum: 
Crude and partly refined: 

Crude 
thousand 42-gallon barrels_. 696,838 780,206 963,360 Iran 324,644; Saudi Arabia 

112,203; Kuwait 110,272. 
Partly refined___........._.do__... 61,872 99,290 89,613 Saudi Arabia 53,869; Kuwait- 

Saudi Arabia Neutral Zone 
30,518. 

Refinery products: 
Naphtha_-___.-_-_.......do_._.. 10,504 19,863 28,317 Kuwait 6,510; Saudi Arabia 

Kerosine and jet fuel__.___.do___- 320 1,120 1,541 Singapore 700. 
Distillate fuel oil..._.___...do__.. 17,869 18,781 12,007 U.S.S.R. 3,458; Kuwait 1,611; 

. Netherlands 1,109. 
Residual fuel oil___..._._...-.do.... 71,742 90,925 96,598 Singapore 15,843; Kuwait 14,334; 

. Indonesia 11,639. 
Lubricants____..._.......do_---. 1'4,688 +*3,307 3,303 United States 2,814. 
Liquefied petroleum gas___.do_.._. 14,024 20,219 25,944 Kuwait 10,975; Saudi Arabia 

Petroleum coke____.......do_._.. 7,150 9,652 9,472 United States 8,635. 
Other. -_.......-.-.._..._do____ 611 r 852 1,037 United States 716. 

r Revised. — 
1 Excludes imports under Japanese—United States Mutual Defense Agreement or for account of U.S. 

military forces. 
2 Includes ferruginous manganese and manganese dioxide. 
3 Includes titanium slag. 
Source: Japan Ministry of Finance. Japan Exports and Imports, Commodity by Country 1967-69.
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| COMMODITY REVIEW Oo | 

METALS ishi Chemical’s 45,000-ton expansion of its 

. . . foo, existing Naoetsu plant in north-central 

Aluminum.—While production of Ptl- Honshu. Mitsui Aluminum Industry Co., 
mary aluminum registered another sub- 11g a new producer, was to bring on 

santa! ene un oe ut ed still 2 oss'y stream its first plant, a 38,000-ton refinery, 
| . ona - "300.005 roetric ‘tons. Japan re- at Omuta on Kyushu. Imported alumina. is 

mained the world’s fourth largest producer alint con be completed ia too alumina 

and third erase Conse of Primafy a Overseas, Sumitomo Chemical and Showa 

bauxite upon whit P roducers are heavily Denko, already participants in a reduction | 

dependent. for raw material significant plant under construction in a ter goon 

quantities of alumina and unwrought alu- requested that the p enh d a 00-ton- 

minum and alloys also had to be im- per-year capacity be doubled. The same 
ported. Almost one-half of the bauxite and two concerns also agreed tentatively ‘0 be- 
all of ‘the alumina was provided by Aus- come 25-percent-each partners in a 12-mil- 
tralia, while Canada and the United States Hion-ton-per-year alumina plant to be built 

provided nearly three-quarters of the at cimbenly De northwestern Australia. 

unwrought metal. Exports of semimanulac duc iP P oe ce to another new high in 1569. 
tures were of some assistance in offsettin : . “42 , expen ditures for raw materials imports $ holding the country’s position as the fifth 

P : Ports. largest copper refiner in the world. Despite 
Alumina and primary aluminum prod- increasing output of copper-bearing “ku- 

ucing facilities were believed to be as fol- roku’ ore domestic production of mine 
lows at yearend: copper remained virtually stationary for . 
—$  —~—~—ésitthte:stniird straight year. As a consequence, 
Lo A 1 it i i 

Company and facility (thousand metric tons) more than twice as much foreign copper 
—__________—_ in ores and concentrates was imported, 

| | | Alumina Aluminum with the Philippines and Canada together | 
Mitsubishi Chemical Indus- providing slightly more than three-quarters 

, tries, Ltd. ue _—Of_ the ‘total. Large amounts of unwrought 
Nippon Light Metal Co.,Ltd. = copper, including blister copper (to sup- 

Nao corr tt 108 plement the indigenous blister output of 
| Shimizu___-----------. 456 ke 501,000 tons) and refined copper, also had 

Shows Denke Go, Vian 7 58 to be imported to satisfy domestic needs. 
Chiba__----..--------- 9 --- 83 Zambia was the largest single supplier of 

Kitakata-------------- a a blister copper and accounted for two-thirds 
Yokohama-...-.--.---. 340 --- of the refined copper. Because of a tempo- 

Som eumato 400 «== 80.-=SS*«TY” Supply-demand imbalance, the ex- 
Nagoya. _.---.--------- --- 50 traordinary export of 10,000 tons of refined 

. MOAMA-------aeoneee= sa Ss copper was authorized by MITI in the last 
Total_._......---.--_ 1,196 666 half of 1969. | . 

The principal addition to reduction ca- To oP rn cue the estimated 950,000 
pacity during the year was Nippon Light fons of new foreign copper now projected 
Metal’s new 58,000-ton-per-year Tomako- as necessary to meet demand in 1975, J ap 
mai plant on Kokkaido which started up anese copper companies in 1969 effectively 
in November well ahead of original plans concluded with overseas ore producers the 

Until an adjacent alumina plant is com- following important 10- to 15-year agr oh 
pleted in 1972, foreign alumina is to be Atlas. Co me en nen Be ov . 
purchased for input material. Other major on: Corporation in he Phili ines o. 
new primary capacity under construction “ore PP 
in 1969 for completion in 1970 induded an additional 30,000 tons of mine copper 
Showa Denko’s new 80,000-ton plant at Per year from its Toledo workings on 
Chiba in central Honshu; Sumitomo Cebu; with Comp4nid Minera Andina S.A. 

Chemical’s new 58,000-ton facility at Toy- in Chile for 44,000 tons of copper-in-con- 
ama in north-central Honshu; and Mitsub- _centrates yearly from its Rio Blanco de-
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posit; and with Utah Construction & Min- companies, outright merger is not consid- 
ing Co. of the United States for ered likely. 
45,000 to 50,000 tons of contained copper Efforts continued during the year to 
annually from its Vancouver Island property form a copper stabilization agency to pro- 
in British Columbia, Canada. Other major tect Japanese copper miners, processors 
agreements reached involved the acquisition and consumers against fluctuating world 
of at least 50,000 tons of mine copper per market prices. As now envisaged, the 
year for 12 years starting in 1972 from the agency would be engaged principally in 
Highland Valley deposit of Lornex Mining buying and selling copper on the London 
Corp. in British Columbia; about 95,000 Metal Exchange. While neither the exact 
tons of copper-in-concentrate yearly for at composition of the organization nor the 
least 10 years commencing in 1972 from source of all the extensive funding needed 
the Bougainville property of Bougainville have yet been determined, MITI was lend- 
Copper Pty., Ltd., in the Solomon Islands; _ing its guidance and assistance in the proj- | 
and at least 40,000 tons of contained cop- ect. | 
per annually beginning in 1973 from the- Ferroalloys——In January, Japan Heavy 
Ertsberg deposit of Freeport Indonesia, In- | Chemicals Industry Co., Ltd., was formed 
corporated, in West Irian. by Azuma Kako Co., Ltd., and Nippon 

oe . ee Ferroalloys Co., Ltd., both affiliates of Ya- 
Smelting and refining facilities of the wata Iron and Steel Co., Ltd. Capitalized 

copper industry were believed to be as fol- 4; $8.3 million, the new company had 
lows at yearend: | . 2,500 employees and an estimated 30 per- | 
~~ = Cent share of the ferroalloys market. Re- 

Company and facility (thewwal metic tons) portedly, total ferroalloy P roducing capac- 
= _~SCsity ~was =6450,000 tons annually in_ five . 

_ ____ Smelting Refining — scattered plants at Oguni, Matsukawa, and 
Dowa Mining Co., Ltd. Sakata in northern Honshu. and Fushiki 

Kosaka._._.-2......... 40 40 and Nomachi in north-central Honshu. In. 
Puram. Calida CO 18 May the new company announced it would 

Ashio._..--_-_----...-. 38 ae build a 70,000-ton-per-year high-carbon 
Furukawa Electric Co., Ltd. | 36 ferrochromium plant somewhere on Kyu- 
Mitsubishi Metal MiningCo., = shu. | 
tw soshima._.__....... 84 ga Supply of ferrosilicon continued tight . 

.,, Osaka_--.--------2.--- --. =~ 84 throughout 1969, spurring increases in pro- 
Mai Mining and Smelting duction capacity in this specialized field. 

Hibi_...-..-.-2-------. 44 --= Nippon Carbide Industries Co., Ltd. began 
Nippos Maing Con ita 77 “oo %6 near midyear to produce ferrosilicon at a 

Hitachi __._...--.----- 60 . 60 rate of 6,000 tons annually from a 15,000- 
Ona a gettting mane «ClO 96 kva furnace at its Uozu plant in north- | 

fining Co., Ltd. central Honshu; a 5,500-kva furnace also 
Sumitomne Matai Minias Go, - 90 120 was to start producing ferrosilicon there 

Ltd. mito . 16 before yearend. Other significant furnace 
Nithama. 2222777777777. 78 120 additions scheduled for completion during 

Toho : Zine Co., Ltd. u u the year included Kureha Chemical Indus- 
MArcccsceccccces MA UM try Co., Ltd.’s 36,000-kva unit at its Toy- 

Total.-..------------ 566 748 ama plant, Toyo Electrochemical Co., 
Ltd.’ 15,000-kva furnace at its Kochi plant 

Because of alleged weaknesses in compet- on Shikoku, a 15,000-kva furnace by Ube 
ing with the better supplied Nippon Min- Industries Ltd., and.a 10,000-kva furnace by 
ing and Sumitomo Metal Mining Joetsu Electric Furnace Co., Ltd. 
companies for foreign concentrates, Dowa, Nippon Electrical Industry Co., Ltd., 
Mitsubishi Metal, and Mitsui Smelting an- completed in December a 36,000-kva fur- 
nounced plans to coordinate their overseas nace at a 100,000-ton-per-year ferroman- 
acquisition activities. Additional coopera- ganese plant it was building at Anan on 
tion in the area of smelting and refining Shikoku. Nippon Steel Tube Co., Ltd., 
operations was also mentioned as a possi- began construction near yearend of a large 
bility. While small amounts of stock were new electric furnace at its ferrosilicon and 
consequently exchanged among the three  silicochromium plant at Toyama. Intended
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to replace 11 existing smaller units, the troleum and electric power use totaled 50.6 
new furnace is to manufacture up to million barrels and 41.0 billion kilowatt- 
36,000 tons yearly of silicochromium. _ hours, respectively. 

_ Among the minor ferroalloys produced The .steel industry contributed favorably 
in 1969 were 2,493 ons of ferromolyp- again to thé national balance of payments, 
Henum, 1, tons of ferrotungsten, an with exports of primary and semimanufac- 
2,137 tons of ferrovanadium. _ tured steel products outweighing imports 

Iron and Steel.—Japan’s 1969 crude steel of raw materials such as iron ore, coking 
ope gnc well Deen that ° the coal, petroleum, scrap, and pig iron. -Ac- 
Jnited States and the U.S.S.R., easily ex- cording to Government sources, the result- 

ceeded tre combined oe W of ne next ing Surplus in fiscal 1969 (April oe 

two producing countties (West Germany 1969-March 1970) amounted to $237 mil- 
and United Kingdom). Per capita produc- jion. If exports of mranutactared steel 
tion reportedly was 813 kilograms, higher products such as machinery were included, 
than ; the pnited States. jot 7 percent an additional estimated $700 million in | 
of all steel was produced by basic oxygen foreign exchange was provided by the in- 
furnaces (BOF’s); 17 percent by electric — dustry. 6 P y 
furnaces, and 6 percent by opén-hearth ; ) , s 
furnaces. Most (97 percent) of the steel ane thee ee sont na rade S30 ae 4 | 
manufactured was rolled, with the remain- mestic naeket Pea consurhed , " o . 
der forged or cast. Total crude steel capac- ma tel oe ercent ‘of steel ou t ee re an 
ity was estimated at 89.2 million metric med P eae: ome 
a . . estimated 61.3 million tons of crude steel 
tons annually, and pig iron capacity at vival C . ee d 
574 million tons. : equivalent. Construction activity, spurre 

Total employment in the steel. industry by Government spending fo FP ublic works 
averaged about 340,000 during the year and official support is residential pousing 
° — le . * _ construction, accounted for about per- 

including about 203,000 production work: cont of the national demand. Shipbuilding, 
ers and 77,000 administrative, clerical, and 4. automobile industry. and the manu. 
technical personnel. The average direct os measItys al 

oe eer , facture of industrial machinery absorbed 
hourly wage (including bonuses) for all 9.414) than 1 

eg a . on slightly less than 10 percent each of domes- 
steel industry employees in 1969 was $1.29, . tion. E . inted 
an increase of 17.2 percerit over that of fe Tiehtly. ton. tha, one again vara oS : | . or slightly more than percent of pro- 
1968. This compared favorably with na- ar | + . | 
tional nonagricultural increase of 15.8 per- duction ” terms of crude steel equivalent. 
cent. Steel industry productivity increased __ According to the Japan Iron and Steel 
abéut 21 percent, against an approximate Federation, Japanese iron and steel exports 
15 percent rise for all mining and manu- °S€ again in 1969 to a record high of 16.0 
facturing. Overall investment in the steel million tons, worth $2,297 million. Boom- 
industry in fiscal 1969, as estimated at 18 world steel markets were primarily re- 
yedrend by industry sources, was $1,812 sponsible for the increases of 21 percent by 
million. | quantity and 27 percent by value over the 

During the year the steel industry con- Previous year. The largest amount of ex- 
sumed about 93.9 million tons of iron- ports, 6.3 million tons valued at $929 mil- 

bearing materials, including a relatively lion, again went to North America. 
unimportant 3.9 million tons of domesti- Largely because of the voluntary quota on 
cally produced ore, iron sands, and pyrite Shipments to the United States, however, 
sinter. Approximately 75 percent of all North American shipments dropped 13 
iron materials were first sintered or pelle- percent by weight, although only 1 percent 
tized. About 1.1 million tons of principally by value. About 5.4 million tons valued at 
(70 percent) foreign manganese ore and $751 million was sent to Far Eastern coun- 

32.9 million tons of indigenous limestone tries, where the largest destination by far 
lon used. oS oot ee whic 47.0 mil- was mainland China (1.3 million tons and 

ton fons, percent of wae was im- $173 million) . Europe was the recipient of 
ported. Coke use totaled 32.9 million tons, a greatly increased 22 million tons valued 
including receipts from splants and . 
other nensteel industry producers About at $292 million, followed by South Amer- 
31.6 million tons of predominantly (87 ica (1.2 million tons and $168 million) Af- 
percent) domestic scrap was consumed. Pe- rica (0.5 million tons and $89 million) ;
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and Oceania (0.4 million tons and $68. six major companies. These included the 

million) .2 7 | two largest operating plants—the 9.0-mil- 

| Exports to the United States during 1969 lion-ton-per-year Wakayama plant of Sumi- 
reportedly totaled 5,411,000 metric tons, tomo Steel and the 8.0 to 8.5-million-ton 

apparently 4 percent in excess of the vol- Fukuyama plant of Nippon Steel Tube. In 
untary Japanese quota of 5,216,000 tons March, Sumitomo Steel completed the first 
originally agreed upon by parties in both ™ajor production facility—a 1.8-million-- 

countries. Small nonintegrated Japanese on-per-year hot strip mill—at its new 
producers not considering themselves Kashima plant in central Honshu. In addi- 

| bound by the agreement and reluctant to tion to Kashima, three of the operating 

lose the lucrative U.S. market were respon- integrated plants (Fukuyama, Kawasaki 
sible for 114,000 tons of the overshipments, Steel’s Mizushima, and Yawata Steel’s Kim- 
The remaining 79,000 tons consisted of the itsu) had docking facilities capable of 
first deliveries of 460,000 tons of pipe for '&celVIng 100,000-deadweight-ton vessels. 
the North Slope pipeline in Alaska. Argu- All of the major companies were prepar- | 
ing that the pipe contracts had been ing or had underway sizable expansion = 

awarded Japanese firms in the absence of schemes aimed at meeting a 1975 Steel 
U.S. productive capability and that the demand estimated at 150 to 160 million | 

pipes should therefore be considered out- tons. Together these projects would lift 
. side of the quota, Japanese negotiators the crude steel capacity of at least nine of 
apparently were successful in obtaining the integrated plants to a minimum of 10 

| agreement that the 1969 pipe shipments . Million tons annually. Joint plans for 
were exempted. The quota for 1970 was _ Yawata Steel and Fuji Steel called for rais- 

informally set at 5,370,000 tons, which ing four plants, one of which (Oita) has 
included a 5-percent increase over the 1969 Yet to begin integrated operations, into the 
quota minus the 114,000-ton overshipment [1- to 12-million-ton range. 
by small producers. The status under the _The most ambitious and ingenious indi- 

quota agreement of the remaining 381,000 Vidual projects, however, were those of 
tons of pipe destined for Alaska was left Nippon Steel Tube. These involved the 
undecided. expansion of Fukuyama’s capacity well 

| Oo beyond the 12-million-ton mark; and the 
Structure.—Of the nine integrated steel- erection of blast furnaces, crude steelmak- 

makers operating at yearend 1969, six ing facilities, and roughing mills on an 
dominated the industry, accounting for artificial island in Tokyo Bay. The island, 
approximately 94 percent of pig iron pro- now primarily a company raw materials 
duction and 79 percent of crude steel unloading and storage area, is to be con- 

| output. These six with their respective nected by tunnel with the three still 
shares of national steel production and largely independent onshore units of 

: approximate world rankings among private Nippon Steel Tube’s Keihin plant. Unfin- 
steel producers, were as follow: ished steel is to be sent from the island 

| via the tunnel to the three units for roll- 
National ing. As at present, the Kawasaki unit will 

steel . World continue to roll tubular products, Mizue, 
output ranking hot and cold coils and sheets; and Tsu- 

(percent) rumi, plates and large diameter pipes. 
Se COs Existing pig iron and crude steelmaking 

Yawata Iron and Steel Co, 8 facilities, now operating at each of these 
Fuji Ironand Steel Co., Ltd-_ 17 4 units, however, will be phased out. 

eon bi Steal Cate es 8 As part of obtaining consent for a 1970 
Sumitomo Metal Industries, 2 3 merger, Yawata Steel and Fuji Steel agreed 
Kobe Steel Works, Ltd_._____ 5 25 to carry out various measures intended to 

Other__..----.-----------. 21 XX strengthen, principally at their own 
Total................. 100 xXx expense, their closest competitors in the 

$$$ production of cast iron, rails, tinplate, and 
XX Not applicable. sheet piles. Yawata Steel engaged to sell 

At yearend 1969, 19 of the 22 existing or =§=——-——— US. Emb Tok State D 
planned integrated plants belonged to the  girgram 459. May 18 igh0 wo. ene
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the cast-iron-producing Higashida No. 6 added during 1969, bringing the total to 
blast furnace at its Yawata plant to Kobe about 76 with an annual estimated capac- 
Steel, and Fuji Steel, the railmaking facili- ity of 73 million metric tons. Five of those 
ties of its Kamaishi plant to Nippon Steel newly erected had minimum internal 

Tube. Ownership of Yawata Steel’s tin- capacities of 350 cubic meters and outputs 
plate-manufacturing subsidiary, Toyo of at least 220 tons per heat. The average 
Kohan Co., Ltd., was to be effectively hourly output of all BOF’s in 1969 
transferred to Nippon Steel Tube. Tech- exceeded 190 tons and the average steel- 

nology for the making of sheet piles was making time was about 36 minutes. The 

to. be made available by Fuji Steel to proportion of killed steel to total BOF - 

S Kawasaki Steel and by Yawata Steel to production rose to 24 percent. At Fuji 

Nippon Steel Tube. Steel’s Muroran plant the three 100-ton- 
New Equipment and Technology.—Kight plus BOF’s of the No. 2 steelmaking ship 

new blast furnaces were blown in during allegedly set monthly records during 
1969, bringing the yearend operable total November by operating for 2,711 heats at 
(with retirements) to about 62. Five of. an average heat time of 27 minutes. This 
the mew furnaces had working capacities surpassed the previous mark of 2,685 heais | 
exceeding 2,600 cubic meters and were set by the three 90-ton BOF’s of the 
capable of producing at least 6,000 tons Keihin plant in October. | 
daily of pig iron. The largest, with 7,000- Also at Murorna, chromium stainless 

ton capacities, were the 2,924-cubic-meter steel was being produced on a limited but 
No. 3 furnace placed in operation in April fairly regular basis from a 50-ton BOF at 

at Fuji Steel’s Nagoya plant and the 3,- the No. 1 steelmaking shop. Nisshin Steel 
016-cubic-meter No. 3 unit which began Works Co., Ltd., a small integrated produ- , 

functioning in July at Fukuyama. oe cer, completed in December, 2 small BOF’s 
Average pig iron ratio of all furnaces at its nonintegrated Shunan stainless steel 

(daily iron output in metric tons per plant. These were to manufacture stainless 
cubic meter) increased from approximately steel from pig iron produced in the plant’s 
1:1.72 in 1968 to 1:1.79 in 1969. During _ electric furnaces. 
November the 2,857-cubic-meter No. 2 fur- Total national continuous casting capac- 
nace at Mizushima produced an average ity was estimated at 4.5 to 5.0 million 
7,005. tons daily for a ratio of 1:2.45; the metric tons annually at yearend in about 
iron charge consisted of about 75 percent 26 machines. The largest of the five-odd 
sinter and pellets and 25 percent sized ore. units reportedly erected in 1969 was a 
The charge for all Japanese furnaces was two-strand, vertical, Hitachi-type machine 
about 62 percent sinter, 13 percent pellets, completed mear midyear at Fuji Steel’s 
and 25 percent sized ore. The national Kamaishi plant to cast up to 25,000 tons 
ratio of coke consumed to pig iron pro- monthly of ordinary steel blooms. At 
duced dipped slightly below the 500 kilo- Keihin a one-strand, Mannesmann-Bohler, 
gram level for the first time. S-curved machine allegedly established 

Full scale testing operations were con- another record by having operated for two 
ducted during midyear at the No. 3 _ full years without breakout. At yearend 
furnace of Fuji Steel’s Hirohata plant on a the unit was approaching the mark of 
point Fuji Steel-Texaco Development Corp. 10,000 casts without interruption. 
gas injection process. Residual fuel oil is The more conventional roughing mills 
cracked with oxygen and steam to produce continued to be built as well. The three 
a gas at 1,000° C plus which is then blown principal additions were Fuji Steel’s second 
into the furnace as a reductant. In addi- unit at Nagoya; Kawasaki Steel’s second 
tion to lowering coke demand, use of the uni® at Mizushima; and Nippon Steel 
stock (reducing zone) instead of the Tube’s second unit at Fukuyama. Initial 
hearth (combustion zone) as the entry annual output capacities of the new units 
point for the gas allegedly increases a fur- were in the 1.4- to 1.5-million-ton range, 
nace’s thermal efficiency. Results were suf- but all apparently were to be at least dou- 
ficiently encouraging that further tests bled later. 
were scheduled at a new very high-pressure The new hot strip mills were completed, 
furnace to be completed at Hirohata in bringing the total to 17 with an annual 
mid—1970. capacity of about 31 million tons. The 

Approximately nine new BOF’s were total 1969 additions included the pre-
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viously mentioned, fully automated and manufactured zinc almost half of which 
computerized, 65-inch-wide unit with a top went to the United States, reached another 

Tolling speed of 4,300 feet per minute, new high. 
installed at Sumitomo Steel’s Kashima Toho Zinc Co., Ltd., the leading zinc , 
plant, allegedly the first hot strip mill ingot producer, had output from its 
with 13 (six roughing and seven finishing) | Annaka refinery—the country’s largest—in 
stands; and a 90-inch-wide mill with 11 central Honshu restricted near midyear by 
stands which was erected by Yawata Steel MITI. Reportedly, this was to alleviate a 
at Kimitsu. At Fukuyama, Nippon Steel pollution problem caused by the discharge | 

| Tube claimed that an 80-inch-wide hot of cadmium wastes. Expansion plans were 
strip mill produced a monthly record of then changed by Toho Zinc from enlarge- 
407,000 tons during October. ment of Annaka to establishment of a new 

In cold rolling, the most important addi- 60,000-ton-per-year refinery at Onahama in 
tions were a five-stand, four-high, 68-inch- northern Honshu. Meanwhile, Japan’s 
wide cold tandem mill constructed by second Imperial Smelting Process lead-zinc 
Kawasaki Steel at Mizushima; and two sets plant went on stream at Hachinohe in 

_ Of four Sendzimer mills each in tandem, northern Honshu early in 1969. The facil- | 
installed at the Shunan plant of Nisshin ity, a joint venture of six Japanese compa- 
Steel Co., Ltd., and the Sagamihara plant nies in which Mitsui Mining and Smelting 
of Nippon Metal Industry Co., Ltd. Co. Ltd., has the largest (50 percent) 
respectively. _ interest and management control, was by 

A subcommittee of the Atomic Energy yearend already producing above its origi- 
Committee of the Japan Iron and Steel nally announced zinc capacity with addi- 

| Institute was established in late 1969 to tional production capability under con- 
actively promote the use of atomic energy struction. 
in the steel industry. No significant | wee oo 
new technological advancements were an- Processing facilities of the lead and zinc 

| nounced during the year in this area, industries were approximately as follows at : 
however. Reportedly, interest in the devel- _ yearend: 
opment of low-temperature processes for 2.0 
direct reduction of iron ore to steel was ee Annual capacity 
slackening. On the other hand, research Company and facility (thousand metric tons) 
allegedly was accelerating on the discovery Lead . Zine 
of methods to eliminate the cooling and | ©=———— ——_______.__ 
reheating stages of slabs between roughing Dows Mining Co., Ltd.: 2 18 

° ase ° : OSaka___ 2-2 

and finishing mills. Use of very high Hachinohe Refining Co., Ltd.: power electric-arc furnaces for the commer- Hachinohe__-.-.-.---.. 28 64 
cial production of steel was initiated in Mitsubishi Cominco Smelting 
September when Kobe Steel began operat- Naoshima_____.__._.... 36 —_ 
ing at its Kobe plant a 70-ton-per-charge Mitsubishi Metal Mining Co., 
unit using 42,000-kilovolt-ampere current. Akita__................ __. 102 

Lead and Zinc.—Production of primary __ Hosokura_-_-.----..--- 20 22 
. . 3 Mitsui Mining and Smelting 

lead and zinc rose strongly again in 1969. Co., Ltd.: 
i in. m Hikoshima_----..-----.00 --_ 60 | The increase in. smelter lead oved Japan Kamtoke 2785 BG . 

into the group of third-ranking world Miike___-------------- 9 --- 76 
. Takehara__.----.------ 10 --- producers after the United States and the Nippon Mining Co., Ltd.: 

U.S.S.R. The growth in refined zinc solidi- Mikkaichi__._.--------  --- 108 
fied th , ous th hi Saganoseki-_--..-------- 29 --- 

ed the country’s position as the third Nippon Soda Co., Ltd.: 
largest zinc ingot producer. As domestic Aizu__---------------- 5 30 

: : . Sumiko Imperial Smelting 
output of mine lead and zinc increased Process Co., Ltd.: 

' : Harima___..----------- 30 42 only marginally, imports of ores and con- Sumitomo Metal Mining Co., 

centrates mounted. Approximately four- Ltd. 
fifths of all foreign lead trat d Kumitomi--~.-.-.------ 20 --- ths of all foreign lead concentrates an Toho Zine Co., Ltd.: 
about three-quarters of all zinc concentrate Annaka__-------------- 2. 174 
. . Chigirishima._.....--.- 54 --- 
imports came from Peru, Australia, and See 
Canada. Exports of unwrought and semi- Total----------------
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Nickel——Sumitomo Metal Mining Co. Honshu was to be increased to approxi- 
Ltd—one of Japan’s two nickel ingot mately 14,000 tons. | | 
producers—overhauled furnaces at its Shi- Tin.—As the world’s second largest con- 
sakajima smelter on Shikoku and instituted sumer of tin, Japan continued to rely 
previously announced plans to expand largely on foreign (principally Malaysian) 
capacity. Sumitomo Metal additionally metal to meet demand. In 1969, imports of 
arranged for a subsidiary, Dai Nippon tin topped 31,000 long tons, roughly 55 . 

Mining Co., Ltd., to change over its small percent more than that in 1968. The most 
smelter at Hachimori in northern Honshu important use was in electroplating. At 

from the processing of domestic copper yearend there were some nine tinplate 
-ores to the treatment of foreign (Austra- lines in operation. Mitsubishi. Metal oo 
lian) nickel sulfide concentrates. Up to Mining Co., Ltd., was the largest of the 

5,000 tons annually of 70 percent nickel several small indigenous metal producers. 
matte is to be shipped from there toSum- Concentrates from the company’s Akenobe 
itomo Metal’s Niihama refinery on Shi- and Ikuno mines in southern Honshu were 
koku. Electrolytic capacity of Niihama is smelted in an electric furnace at Ikuno 
being raised to accommodate the greater and shipped to its Naoshima facility for 
output from the Hachimori and adjacent refining. | | 

Shisakajima smelters. Shimura Chemical In June, the International Tin Research 
Industry Co., Ltd.—the other ingot produ- Council, in collaboration with the Japan’ 

_ cer—reportedly also was increasing capacity Mining Industry Association, opened the 
at its Amagasaki refinery in southern Japan Tin Centre in Tokyo. 

Honshu. Titanium.—A third titanium sponge 
All five ferronickel manufacturers were manufacturing company was organized in 

pursuing expansion plans. Shimura Chemi- December when Nippon Soda Co., Ltd., 
cal completed in April one 16,000-kva elec- and Teijin Ltd. formed New Metals Indus- 
tric furnace with an annual capacity of tries Co. to produce about 2,200 tons 
5,400 tons (in terms of nickel content) at annually of sponge for export to the 

a new plant a Muroran (originally United States. A new, claimedly cheaper, 
planned at Sapporo) on Hokkaido and single-step reduction process using metallic 
immediately began construction of @ sodium will be employed at a ‘new plant 
second similar unit. Sumitomo Metal 6 be completed early in 1971 at Nakago 

announced plans to expand its Hyuga fer- in northwestern Honshu. Both the existing 
ronickel plant on Kyushu from its present sponge producers, Osaka Titanium Co., 
14,000-ton-per-year capacity to about 26,000 Ltd. (annual capacity about 4,800 tons) 
tons. Nippon Metallurgical Co., Ltd. leased and Toho Titanium Co., Ltd. (approxi- 

in. October the Toyama plant of Showa mately 4,200 tons) use the allegedly more 
Denko Co., Ltd. and began producing expensive two-step Kroll magnesium reduc- 
2;400 tons annually of ferronickel from a tion process. Together they exported about 
9,600-kva furnace; plans have been made two-thirds of 1969 sponge production; 
to radically increase this output. In Octo- approximately four-fifths of exports went 
ber, Nippon Mining Co., Ltd. reportedly to the United States. 
completed installation of new equipment Uranium.— With the need for uranium 

at its Saganoseki refinery aimed at raising oxide to fuel atomic powerplants projected 
ferronickel capacity to about 17,000 tons to rise to at least 5,600 metric tons per 
annually. annum by 1979, and because of severely 

At yearend, the merger of Pacific Nickel limited domestic reserves, the Govern- 
Co., Ltd., with approximately one-quarter ment’s Power Reactor and Nuclear Fuel 

share of the ferronickel market, and Nisso Development Corp. was drawing up a 5- 
Steel Manufacturing Co., Ltd. a small Year Program to obtain foreign uranium. 
producer of special steels and ferroalloys, The plan will begin to operate in April 
int ingle f ickel ith 1970, and apparently will attempt to lessen 

0 2 single fterronicke’ Company wien a Japan’s present dependency on North 
dominant one-third market position, was American (particularly Canadian) sources 
imminent. Capacity of the new 6,000-ton- of supply. This reliance was heightened 
per-year plant completed late in 1%9 by late in 1969 when Tokyo Electric Power 
Pacific Nickel at Hachinohe in northern  Co., Inc., agreed to purchase from Cana-
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da’s Denison Mines, Ltd., 15,000 metric be imported. Tungsten metal producers 
tons of urnaium oxide over the period relied on concentrate imports for some- 
1974-84. what over half of their raw. material, and 

During the plan’s first phase intensive titanium manufacturers on foreign titanium 
investigation is to be undertaken in concentrates (mainly ilmenite but also 
Canada (British Cdlumbia), the Demo- some rutile) for all of their supply. Mer- 
cratic Republic of the Congo (Kinshasa) cury imports were almost four times 
and Niger, and basic surveys are to be car- smelter output, while gold imports, initi- 
ried out in Angola, Australia, Nigeria, Sen- ated in 1967 for the first time since World 

egal, Thailand, and some other provinces War II, exceeded by somewhat more than 
_ of Canada. Joining the nine power and six a 2.5:1 ratio refinery output from both 

metal mining companies already engaged domestic and imported concentrates. 
in .overseas exploration will be at least 
three coal mining companies seeking to NONMETALS | 
diversify their activities. Included in the : 
plan is the initial establishment in 1970 of Fertilizers—The important nitrogenous 
a domestic mill which is to eventually pro- and phosphatic sectors of Japan’s chemical . 
duce as much as 130 tons annually of fertilizer industry—third-ranking in world 
urnaium oxide. Indigenous reserves of —continued to grow. The first ammonia 

-minable 0.1 percent uranium oxide, and urea units under the current “second 
excluding a reported find near midyear phase” nitrogenous fertilizer expansion | 
Yamaguchi Prefecture in southwestern program came on stream at Sakai near | 
Honshu, were estimated in 1969 at 2,500 Osaka in southern Honshu. Both the 
tons. | _ butane- and naphtha-fed 1,000-ton-per-day 

Other Metals.—Japan was a major world (272,000 tons annually) ammonia unit, 
producer or consumer of a great many and the 1,500-ton-per-day urea facility 
other metals. Because of its considerable belonged to Mitsui Toatsu Chemicals, Inc. : 

nonferrous base metal smelting and refin- Completion of the six other ammonia 
ing capacity, the country ranked second units of roughly similar size under con- 
internationally in the production of struction at yearend (at least four of 
byproduct bismuth and cadmium, third in which will have any accompanying urea 
selenium, and fourth in tellurium. Its pri- plant) is expected to raise total ammonia 
mary metal outputs of gold, magnesium capacity in these “second-phase’’ facilities 
(fifth), mercury (eighth), silver, and ti- to 7,600 tons daily or 2.1 million tons 
tanium (second) also rated among the annually. Considerable scrapping of older 
world’s largest. | producing units is to proceed concurrently. 

As a mine producer Japan ranked highly In April, before scrapping began, existing 
in outputs of gold, mercury, silver, and ammonia facilities consisted of 31 units 
tungsten. Nevertheless, in most cases indi- with individual capacities ranging from. 65 
genous metallic ore outputs were not capa- to 675 tons daily and a total capability 
ble of keeping pace with growing national slightly exceeding 9,000 tons. The new 
needs; in many instances production levels urea plants being built under the “sec- 
stagnated or actually declined. The sub- ond-phase” program will have a total daily 
stantial amounts of foreign metals, usually capacity of at least 6,100 tons; many older 
in the form of concentrates, that had to be _ urea plants are also being demolished. 
imported as a consequence helped make Some progress was reported on_ the 
the country the world’s greatest importer major phosphatic fertilizer complex being 
of metallics. built at Niigata in north-central Honshu. 
Antimony concentrate and molybdenite Dam Kako Co., Ltd., completed pilot plant 

were imported to supplement the small testing operations there and began con- 
mine outputs of these ores. Large amounts struction of an installation to produce 
of high-quality manganese and ferruginous annually 50,000 tons each of potassium sul- 
manganese ores were imported to supple- fate and compound fertilizers using indi- 
ment the fairly substantial but nevertheless genous ammonium sulfate and _ Israeli 
quite inadequate domestic production of potassium chloride as raw materials. At 
ferruginous manganese ore. To compensate Toyama Nissan Chemical Industries, Ltd., 
for the negligible refractory-grade chromite apparently brought on stream a _ 100,000- 
output, much high-grade chromite had to _ton-per-year nitrophosphate plant intended
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to replace and augment some of its older, 1970 is planning to use elemental sulfur as 
smaller facilities elsewhere. Nippon Phos- raw material. 
phoric Acid Co., Ltd., evidently started up Other Nonmetals.—Japan produced a 
68,000-ton-per-year phosphoric acid and _ considerable variety of nonmetallics, some 
136,000-ton-per-year diammonium phos- of them in great abundance. Output of . 
phate facilities at Goi near Chiba in  talc-soapstone-pyrophyllite, of which pyro- : 
south-central Honshu. A new 33,000-ton- phyllite was by far the most important 
per-year phosphoric acid plant was to have component, accounted for approximately 
been put into operations by Toyo Soda 37 percent of world supply. Japanese feld- 
Manufacturing Co., Ltd., next to its simi- spar output, including substitutes, ranked 
lar but smaller facility at Tonda in south- about eighth internationally, constituting ee 
ern Honshu. : approximaely 3 percent of global produc- 

- Sulfur and = Pyrites.—Failure of new _ tion. 
petroleum desulfurization facilities to The nation remained a great world | 
recover as much sulfur as anticipated, cou- importer of nonmetallic ores, however. 
pled with dwindling output from elemen- There was total dependence on foreign 
tal sulfur mines, changed the expected sit- suppliers for magnesite for refractory use, 
uation of a healthy sulfur surplus in 1969 phosphate rock for fertilizer production | 

| to one of approaching deficit. Sulfur recov- and mica. To supplement quite inadequate 
ery capacity at refinery desulfurization domestic outputs, heavy reliance was 
units rose from 415,000 tons to 526,000 placed on imports of asbestos for the con- 
tons annually, but actual sulfur recovered; struction industry, salt for the chemical 
while roughly double that of 1968, was industry, high-grade talc for porcelain and 
still only about 142,000 tons. With two of toiletries manufacture, graphite (both 
the country’s larger elemental sulfur mines amorphous and crystalline) , and soapstone. | 
(Matsuo and Kusatsu) no longer function- Substantial but still deficient production | 
ing because of bankruptcy, output of ele- levels were complemented by foreign barite : 
mental sulfur form mines fell 22 percent used in the petroleum industry, kaolin | 
to 204,000 tons. As a result, only about consumed by the ceramics industry, high- 
29,000 tons of sulfur was exported by grade gypsum used in construction and 
Japan Sulfur Export Co., Ltd., a Govern- sand consumed in glassmaking. . 
ment-backed association of 21 sulfur-pro- Nonmetallic exports were mostly of man- 
ducing oil firms and seven mining compa- _ufactured products. These included _princi- | 
nies formed in July to handle the orderly pally cement and nitrogenous fertilizers, of 
overseas disposal of substantial surpluses. which the country has been a leading . 

Growing demand by the sulfuric acid international exported for some years. The SO 
industry for more sulfur-bearing raw mate- principal exception to the above was in 
rials placed a heavy strain on its tradi- elemental iodine, where Japan was again 
tional sources—pyrites and flue gases. the world’s largest producer and shipper. 

» During the year a number of major new 
acid units were built, including one by | MINERAL FUELS 
Dowa Mining Co., Ltd., at Okayama in Coal.—The new 5-year, $1.2 billion Gov- 
southern Honshu having an annual capac- ernment sponsored and_ subsidized coal 

ity of 330,000 tons. These raised total sul- industry rehabilitation program went into furic acid capacity, despite the concomitant operation officially in May. Approximately 

closure of DUMETOUS | older units, to $311 million, or about 85 percent of the 
approximately 7.3 million tons annually. industry’s total indebtedness, was absorbed 
Production of sulfide (largely pyritic) ores, outright. Assistance in the form of grants 
mn which Jap an allegedly leads the world, and no interest loans was being extended provided an estimated 1.9 million tons of for the servicing of remaining deb bsi- . . . g of remaining debt, subsi sulfur for acidmaking. This output, appar- dizing operating costs, improving the over- 
ently only marginally higher than in 1968, ll 6 F . 6 f 2 mp f nati the 
accounted for about 60 percent of the raw an _Conaitions 0 muners, acritanng . . closing down of inefficient mines, and 
materials used. The remaining 40 percent rehabilitating areas where pit closures 
came principally from copper smelter affect local economies. 
gases. At least one large new sulfuric acid Substantial reorganization of the indus- 
facility scheduled to begin operations in try structure proceeded in connection with
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the new program. Of the 16 major compa- contracted for over periods ranging up to 
nies which accounted for 73 percent of 17 years. Important Canadian agreements 
1969 output, two announced that they reached during 1969 called for the delivery 
would close down completely. Others by Fording Coal Limited of 45 million 

| revealed such diverse plans as splitting up tons from a British Columbia property 
into smaller concerns, concentrating over 15 years starting in 1970. In Aus- 
entirely on coal to the exclusion of all a 24-million-ton supplement to a previous 
other activities, or diversifying into such contract signed with a Canadian subsidiary 
different fields as overseas uranium or of the Kaiser Steel Corp. of the United 
petroleum exploration. Mitsui Mining Co., States for the shipment of 45 million tons 
Ltd., the largest producer, decided to reor- over 15 years starting in 1970. In Aus- 
ganize its offshore Miike colliery on tralia an agreement was reached with Cen- 
Kyushu to emphasize output of coking tral Queensland Coal Associates, a subsidi- 
coal. The colliery, which produced about ary of Utah Construction and Mining Co. 
6.4 million tons of bituminous coal in of the United States, for the purchase of 

1969, was to virtually double coking coal 85 million tons during 13 years commenc- 
output to 3.0 million tons annually while ing in 1971. 
reducing steam coal production some 45 Late in December, 11 coal mining com- 
percent to 2.5 million tons. During the panies joined with 10 steel companies to | 
.year the number of mines operated by the foym_ the Japan Overseas Coking Coal 

major companies dropped from 40 to Development Co., Ltd. Initial operational 
about 30. Overall, the number of active plans call for intensive prospecting in 

mines decreased from 150 to 110. western Canada. Also in December, Japa- 
| Total output of coal decreased 5 per- nese requirements for the very high-quality 

| cent. Bituminous steam coal fell 5 percent coking coal, which still can only be 

, to 30,712,000 tons; anthracite 18 percent to obtained in bulk from the United States, 

1,225,000 tons; and natural coke 27 percent _ resulted in tentative agreement to loan $25 
to. 304,000 tons. Bituminous coking coal million to Island Creek Coal Co. to open a 

| production increased marginally to new mine in Virginia. This is to produce 
12,449,000 tons. Hokkaido produced 48 per- 30 million tons over a 1 5-year period for 

cent of all coal; Kyushu 41 percent; and the Japanese market. The project is alleg- 
Honshu 11 percent. By far the most edly unprecedented in Japanese-U.S, min- 
important field was Ishikari on Hokkaido,  erals trade, representing the first large-scale 
which accounted for about 38 percent of Japanese loan to a wholly owned U.S. 
total output, 31 percent of bituminous company for mine development. 
steam coal and 59 percent of bituminous 
coking coal. The number of permanent Petroleum.—Consumption.—Demand rose 

workers declined from about 79,000 to again in 1969, with domestic refined prod- | 
64,000, while overall productivity rose from uct consumption up approximately 20 per- 
1,788 kilograms per man-shift in 1968 to cent to 1,051 million barrels. This kept 
2,031 kilograms per man-shift in 1969. Japan in third place in world consump- 

Total coal consumption in 1969 was 86.6 tion. Breakdown of product use was as fol- 
million tons, including 45.3 million tons lows: 
indigenously produced and 41.3 million 
tons imported. The steel industry (53 per-_—©_—OOOOOOOOOOO 
cent) and public utility powerplants (28 Consump- Increase 

over 1968 percent) accounted for most of use; the Product (million consump- 
former consumed directly 92 percent of barrels) tion 
foreign coal and the latter 53 percent of (percent) 

domestic coal. a 
Gasoline. .._.-..---.------_ 114 14 

With steel industry demand—estimated Naphtha____..---._---_---- 129 37 

at somewhat more than 45 million tons in _Kerosine and jet fuel____--_- 81 28 

1969-—forecast to rise sharply, increasing pesiqual fuel oil. .S00 OA 
interest was shown in developing overseas — { iquefied petroleum gas_.___ 78 24 
supply sources. By yearend an estimated Other____--.-.--..--..---- 32 14 
180 million tons of Canadian coal and 150 na 
million tons of Australian coal had been Total.-.------------- 1,061 20
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Of the 31 marketers the most important orderly marketing of commodities such as 
were, with their percentage of domestic sulfur and asphalt which would be pro- 
product market (excluding liquefied petro- duced in large quantities by various desul- 
leum gas): Nippon Oil Co., Ltd. (15.9); furization techniques. At yearend about 
Idemitsu. Kosan Co., Ltd. (13.4); and the 243,000 barrels per stream day of fuel oil 
Government-backed Kyodo Oil Co., Ltd. desulfurization capacity was in operation 
(9.4). Inability of Kyodo Oil to occupy a at 10 refineries and an additional 129,000 
growing share of the market or show prof- _ barrels under construction for completion 
its led to a major shakeup during the in 1970 at four other plants, 
year. This failure was in spite of a contin- Arrangements for imports of liquefied | 
ued Government favoritism in extending gases multiplied. The most important, 
low-cost loans and granting refinery expan- involving the delivery of almost 770 mil- 
sion permits which had allowed Kyodo Oil lion barrels of liquefied natural gas from 
to acquire 15 percent of the national tefin- Brunei over 20 years beginning in 1972, 
ing capacity. The most important immedi- was confirmed in October. Shipments of | 
ate change involved increasing the offtake about 7 million barrels annually of Austra- 
prices for products from the 4 refining lian liquefied petroleum gas were to begin 
affiliates of Kyodo Oil..Other anticipated in 1970 and were to more than double 
reforms include the infusion of fresh capi- within 2 years. General agreement was 

tal, reorganization of the company’s mar- reached for the import of approximately 
| keting system, and greater cooperation 24 million barrels annually of liquefied 

among its affiliates. natural and petroleum gases from Abu 
The Overall Energy Council’s Committee Dhabi, probably starting in 1972. A gas 

on Desulfurization of Fuels recommended industry survey team was also investigating 
in December that the sulfur content of the possibilities of importing liquefied nat- 
fuel oil consumed in present or future ural gases from Pakistan and the Austra- 
industrial areas be lowered to 1.25 percent lian administered territories of Papua and 
by 1973 and 0.80 percent by 1978. If the |New Guinea. | | 
first target were met, the sulfur content. of Refining—The overwhelming portion of 
all petroleum and natural gas consumed in petroleum needs were met by imports. 
1973 would therefore be reduced to 1.55 About 89 percent of crude supply came 
percent. To reach these objectives, the from the Middle East. Japanese-owned oil 
Committee advised the import of low-sul- companies—specifically, the Arabian Oil 
fur crude and fuel oils, particularly of Company operating in the Kuwait-Saudi | 
more low-sulfur crude oil for direct burn- Arabia Neutral Zone and the North Suma- 
ing by powerplants, and of more liquefied tra Oil Development Cooperation Co. func- 
natural gas; greater desulfurization of fuel tioning in Indonesia--provided almost 11 
oils and/or fuel gases; and the introduction percent of the imported. crude oil. A-small 
of central heating and air conditioning (3.5 percent) but increasing amount of 
plants in urban areas. Government assist- foreign crude oil was imported for nonre- 
ance was recommended in the form of sub- fining uses, principally for direct burning 
sidies (an estimated $1.3 million was by powerplants. The average c.if. price 
appropriated in fiscal year 1969 for desul- per barrel of crude was $1.81, compared 
furization research) . and support in the with $1.91 in 1968.



440 MINERALS YEARBOOK, 1969 

Japanese crude 1efining capacity was esti- internationally, behind only the United 
mated at 3,189,000 barrels per stream day States and the U.S.S.R. Principal refining 
at yearend, an increase of almost 16 per- increases during the year, including both 
cent over that at yearend 1968. This additions to existing plants and new refin- 
apparently moved Japan into third place _ eries brought on stream, were as follow: 

Capacity 
Company Refinery (thousand barrels daily) 

Added Total 

| ADDITIONS | 
Daikyo Oil Co., Ltd. __-.-.-..-------------. Umaokoshi-_-_-_.-.___..._..-__- 30 105 
General Oil Refining Co., Ltd_.._.._.-.----.. Sakai_.__.__---.---.-.------- 60 120 
Kyushu Oil Co., Ltd.__._---..-------------- Oita___----.------2-------_-- 60 100 
Maruwzen Oil Co., Ltd_.._..._____-2-....--.. Chiba____.--2-2 2 70 155 
Nippon Mining Co., Ltd____.--------------. Mizushima_--_-~_-_-__---_----- 70 165 
Showa Oil Co., Ltd_.......-.__.--.....--... Kawasaki____-.--.-------..-- 40 99 

Japan Sea Oil Co., Lid... Toyama.__.......----.------. XX , 30 
Seibu Oil Co., Ltd__.__....----------------. Yamaguehi-_-~-.-..._--_.------ XX 50 

XX Not applicable. 

The average size of the country’s 39 of 30,000 to 150,000 tons to six refineries 

refineries was roughly 82,000 barrels per in Honshu. 
stream day. Nippon Refining Co., Ltd., Exploration—By yearend mining rights 
whose 220,000-barrel Negishi refinery was had been filed for approximately 82,000 | 
still Japan’s largest, remained the largest square miles of Japan’s estimated 108,000- 

- refiner with 342,000 barrels of capacity in  square-mile Continental Shelf. All but one 

four plants. | of the six Japanese applicants were in 
Government efforts to reduce the costs of some sort of association with U.S. petro- 

imported crude oil and the influence of leum companies. Idemetsu Kosan Co., Ltd., 

foreign (mainly United States) concerns and the Government’s Japan Petroleum 
over Japanese refining firms achieved par- Development Corporation (KODAN) com- 

| tial success in 1969. When, in accordance pleted with the assistance of Standard Oil 
with the Petroleum Industry Law of 1962, (Indiana) a seismic survey off Akita and 
refinery expansion projects were approved Yamagata Prefectures in northwestern | 
in November by MITI for the succeeding Honshu. A similar investigation was car- 
24-month period, foreign suppliers having ried out off Tottori and Shimane Prefec- 
equity interests in Japanese refining firms tures in southwestern Honshu by the West 
were restricted by private agreement to Japan Petroleum Development Co., Ltd., a 
supply a percentage of the crude oil to be joint undertaking of the Mitsubishi com- 
processed at the new capacity which would bine and Royal Dutch/Shell affiliates. 
not be in excess to their existing equity Nippon Oil Exploration Co., Ltd., reached 
share in that firm. They may continue as general agreement with subsidiaries of Cal- | 
before, however, to provide the total crude _ifornia Texas Oil Corp. to develop petro- 
needs of their Japanese affiliates, as long as leum in Nippon’s acreage off southwestern 
the price of the remaining crude reflects Kyushu, while Mitsui Mining Co., Ltd., 
openly the current competitive market attained tentative accord with Continental 
price. An estimated 65 to 70 percent of the Oil Company on exploiting Mitsui’s con- 
foreing crude oil presently imported by cession off northern Hokkaido. In addition, 
Japan is purchased under private agree- Teikoku Oil Co., Ltd., was apparently still 
ment between indigenous refiner and asso- considering at yearend a rather more com- 
ciated foreign supplier. prehensive relationship with Gulf Oil 

Terminals—The world’s largest crude _ Corp. 
oil transshipment terminal was completed At least $47 million was to have been 
in October at Kiire in Kyushu. The expended in fiscal 1969 in overseas oil 
Nippon Oil Staging Terminal Co., Ltd., exploration and development by the 12 
has a 7.6-million-barrel storage capacity private Japanese petroleum firms engaged 
and a berth capable of handling the larg- in some 15 foreign projects. Two of the 
est tanker now afloat. By yearend some 11 _ projects were in the production stage and 
vessels of 200,000 to 300,000 deadweight at least nine others involved exploratory 
tons were to have been received from _ drilling. Loans to and investments in these 
abroad. Crude oil was being transshipped concerns by KODAN were to amount to 
from a separate berth in “coastal” tankers about $32 million.
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In 1969, Kenya, Tanzania, and Uganda The mineral industries of the EACM 

together produced minerals valued at $83.5 continued to be served by East African 

million,? up. from $70.6 million in 1968. Railways and Harbors, a pait of the East 
The rise was due to increases in the value _. . - 

| of production in Tanzania and Uganda; African Common Services Authority.3 In 

value dropped in Kenya. These countries 1968 the railroads hauled about 4.7 million 
comprise the East African Common Market tons of materials, including about 1.2 mil- 

. (EACM). The value of total exports and jign tons of mineral commodities, During 
imports within EACM by country in 1968. 1968 FE Afri handled j 

is summarized as follows, in million dol- ast rican ports handled import 

lars: | and export tonnages totaling 8.1 million. | 

——— —— Total Destinations of deadweight tons (d.w.t.), including 3.7 | 

exporting EACM mineral ——wer*! XPOFS million d.w.t. of bulk oil. Oil bunkering 
country exports exports Kenya Tan Uganda = was as follows: Mombasa, Kenya, 534,959 | 

Kenya... 73.7 15.3. 6.6 8.7  d.w.t.; and Dar es Salaam, Tanzania, 3,298 
Tanzania 12.7 1.2 0.9 --- 0.3 
Uganda. 29.9 1.8 1.0 0.8 --- d.w.t. 

KENYA | | 

Kenya’s mineral industry continued to these claims were located in the Rift 
hold a small place in the country’s econ- Valley Province. | 
omy in 1969. Mineral production was In June the Government proclaimed 
valued at $18.8 million, compared with that Kenya’s territorial waters extend 12 
about $20 million in 1968. As in past miles off the coast. The territorial waters 
years, the major mineral commodities were of Pemba Channel is delimited’ by a 
cement ($13.1 million) and soda ash ($2.7 median line between Kenya and Tanzania. 
million). Formosa Bay, in the north, is considered 

Statistics for the mining industry in as part of the country’s internal waters. 

1967, the most recent year available, are The details of Kenya’s 20-year national 
‘summarized as follow:4 Labor force, 1,153; power development plant for 1966-86 were 
expenditures,, $3,787,507 (prospecting, 

$2,806,731; mine development, $113,107; _ 

mining and milling, $862,669); and Gov- 1 Foreign mineral specialist (petroleum), Bureau 

ment revenue from the industry for ©, Mines, Washington, D.C. 
em ' Y 2'Where necessary, values have been converted 
fiscal year July 1966 to June 1967, $35,143, at the following rates: Kenya shilling 1, Tanzania 

mainly from mining fees and royalties. At shilling 1, and Uganda shilling 1 = US$0.14. 
oe East African Railways and Harbors. Annual 

the beginning of 1968 there were 594 Report, 1968, 1969, pp. 64-66. 
mining claims, of which 339 were for 4Republic of Kenya, Mines and Geological 

nonprecious minerals. A total of 435 of D¢Partment. Annual Report, 1967. 1969, pp. 12- 
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released during 1969. Geothermal steam in in the Lake Hannington area, about 40 

the Rift Valley was not included in the miles north of Nakuru. 
plan because engineering studies to date oo, - a . 

have been inconclusive. There is a possibil- PRODUCTION AND TRADE | 

ity, however, that Kenya’s geothermal The available data for mineral. produc- 
steam can be utilized to generate electric- tion and trade are given inthe following 
ity. The most promising supply of steam is tables: | 

Table 1.—Kenya: Production of mineral commodities _. 
(Metric tons unless otherwise specified) | . 

Commodity 1967 1968 1969 an 

| METALS oo | | 
Beryllium, beryl concentrate, gross weight_.....-.-.--.---------------- 17° | 7 ~~ 8 

. Copper, mine output, gross weight____..-.._-------------------------- 11 37 TT 
Gold, mine output, metal content__~_------.--------------troy ounces.- 33,366 31,974 17,903 

Silver, mine output, metal content__.........1_......-..-.-..-.-do____ 3,088 2,769 1,668. , 
_  NONMETALS — 

Abrasives, natural, n.e.s.;: Corundum___.---..-..-.-.-----.-----------+ 25 43 119 

Asbestos__._------------------------------------------------------ 51 aon ----) 
: Barite_._.-..------------------------------------------------+----- 212 356 435 

Carbon dioxide, natural. ___.__..--.----------------- eee eee 817 — 819 762 
Cement, hydraulic.__..-:.----------------------------thousand tons-_- 479 545 653 

Clays, kaolin.__....---.-------------------------------------------- 1,456 1,332 1,472 

| Diatomite_.._.....-.-_-------------------------------------------- 1,886 2,055 2,303 
: Feldspar._..--.-------------------------------------------+------- 402 585 ~—- 1,560 

Gemstones, precious and semiprecious, except diamond: ! . 

Garnet?____..2_.-_--_--_-_----_-_-----.--____...____kilograms__- 158 210 115 
Sapphire__.._..-._2.-.__---..-.-----------------------_carats_- 8,308 28,055 14,195 

7 Gypsum and anhydrite, crude.._..-..-.------------------------------ 40,446 | 41,089 61,848 
Magnesite, crude_.._...-------------------+------------------------ A422 «68 503 

. Meerschaum_.___--.-----------------------------------~-kilograms__ 143 82 1,853 
: Pumice.........-.-------------------------- ee -eee nee 122 — ---- 

Salt: . . 

Rock.__.-------------------------------------.-thousand tons_. 25 33 5 | 
Marine__......---.------------------ ee - 0. 24 28 37 

Soda, raw crushed (trona).......-.-_.------------------------------- 3,224 2,283 2,568 

. Soda, ash_.......--.-.----.-------------------.-------------------- 104,755 117,250 105,913 

Stone, sand and gravel n.e.s.: Limestone, crushed and broken, other than 

for cement_._..._..-.-------------------------------------------- 19,041 18,568 NA | 
Vermiculite...........---...----.-_---------- +--+ = -- 251 279 776 

Wollastonite_....__.---------------------------------------- eee 12 1,382 691 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 

Gasoline, motor_.._........-..-.----._thousand 42-gallon barrels.. 2,261 2,201 2,507 

Kerosine. _.__.....--.-----------------------------------do__.. 1,646 1,591 2,100 

Distillate fuel oil. ....._.-_-..--.---------------....-..---do.... 2,783 2,954 3,230 

Residual fuel oil.._....--._._.-.__.-_------------------------do__.__ 6,580 6,387 6,760 

Liquefied petroleum gas___...-.---------------------------d0_~_- 71 94 106 

Asphalt and bitumen... -------------.--------------------d0o___- 306 252 315 

Total___...--_---.------.----------.------------------do-__. 18,647 13,479 15,018 

r Revised. NA Not available. 

1 Small amounts of the following gem materials were also reported in 1969: Aquamarine, amethyst, apatite, 

fluorite, ruby, and tourmaline. 

2 Quality (gem or industrial) not specified.
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Table 2.—Kenya: Exports of major mineral commodities to countries outside the 
| | - _ East African Economic Community 1 : 

| | (Metric tons unless otherwise specified) 

. 
SS yy eS SSG ras QR . 

Commodity 1967 . 1968 
$$ eee 

METALS a 
Beryllium, beryl ore and concentrate____.__-._________________________ 16 7 7 
Gold, metal, unworked or partly worked___..___.__._.__._troy ounces__- 26 ,942 24,772 
Iron and steel: Metal: — 

Scrap_------------------- eee 5,578 2,406 
Semimanufactures-_____.. 222-222-222 eee ee 198 NA - 

Other, nonferrous metals, scrap__ 2. 22-.-.-...-_--L2------------_- ee 2,247 "1,882 . a 
NONMETALS 

Abrasives. ...-------.---5----- 22 eee pm eeene 569 
Cement... _---------------- 2-2-2 eee 221,189 239 , 039 . 
Diatomite and other infusorial earths. ___..............---_---_--_-_-_. 134 NA 
Fertilizer materials, manufactured___.__.._._.________.______.._..__... eee eee 1,352 
Salt and brines___----_----.2 2 eee 774 1,580 
Sodium compounds, soda ash, sodium carbonate_________.__.__________. 98 ,330 ~ 112,495 

. MINERAL FUELS AND RELATED MATERIALS . Petroleum refinery products: — 
Gasoline. ___..-_..--------..-.-_.....thousand 42-gallon barrels__ 249 191 
Kerosine__-_----/-.------- 2 ee -__----__--.d0_ 729 559 
Distillate fuel oil. .--2--2- 222 eee _-do_._- 865 802 
Residual fuel oil...) eee do. 4,615 4,152 
Liquefied petroleum gas__________..______.____._.._..___..do_.... 1 25 
Asphalt___------ 2-2 2-2 do. 11 104 ——_ eee 

“NA Not available. — oo 
1 Excludes reexports, . 

| ._. Table 3.—Kenya: Imports of major mineral commodities 

(Metric tons unless otherwise specified) mS 

a_i 

TOSS 

Commodity 1967 . 1968 

. METALS . 
Copper, metal, including alloys, all forms___._-.-__..-..___.-__._:____- 264 588 
Gold bullion. .____.-.--..-22-------------------___-___-troy ounces__ 6,748 7,318 
Iron and steel: 

_ Ore and concentrate. _....0-2-2 222 eee 5,588 wo--- 
Metal: 

‘Serap.--.------- see eee 16 1 . 
Pig iron, ferroalloys, and similar materials.___.________________ 1,362 | 961 
Steel, primary forms, ingots and other_______.._____.____.____ 151 270 

. Semimanufactures__._._...-.--------__ 644,117 | 669 , 411 
Lead, all forms..-.-.----..-.- 2-2 2 312 279 . 
‘Tin, all forms..._.-._---------------------------..-_-.--_long tons_- 28 1,024 
Zine, all forms. _-_._-...---------- ee 1,046 1,181 
Other, nonferrous metal scrap__......_..__-....._.-.-_-___._._____ 67 121 

| NONMETALS | 
Asbestos___------------ +e ee 55 ----- 
Cement__------.-.-.---------- eee 834 2,945 
Clays and clay products, refractory products (including nonclay bricks) _ __ 1,146 804 
Feldspar, fluorspar, cryolite, and chiolite____......_.._....-__2--___.-_- 4,396 962 
Fertilizer materials: Manufactured: . 

Nitrogenous. __-_.-...-.--..--- 2-22 ~~ eee 29 , 266 23 ,303 
Phosphatic_-___----._-.---.--- 22-2 eee 15,646 19 , 422 
Potassic__-----....-...----.-- -- eee 771 2,316 
Other, including mixed_..._-..._..____-._-__-__-______. 8. 19 ,073 12,071 

Graphite, natural__.___.......---.--. 2-2-2 eee 18 10 
Lime__._--..----------------------- eee 46 108 
Mica, crude, including splittings and waste__._______._.._._____.______ 22 32 
Salt and brines___.-_.....-.---.---2-2-_----- eee. 5,046 7,692 
Stone, sand and gravel.__.______.-.--_______-____.-_-______ 613 11,809 
Sulfur, elemental, all forms___._.....--____.---___________.___ ee. 253 519 

MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades, including briquets____._._._.___---__._-_-___________ 48 ,898 40 ,302 
Coke and semicoke. ___....._---_____-__-_____--___-__ 1,242 1,373 
Petroleum: 

Crude and partly refined. .......___.....thousand 42-gallon barrels_. 14,228 14,212 
Refinery products: 

Gasoline. .__...-.2-.--------- ee dO. 129 422 
Kerosine_ .__....._--.-.-.--.--------_-_--_---------_.do____ 252 195 
Distillate fuel oil. _......_..--__._-..-_-_-_.___._____.do___. 422 678 
Residual fuel oil__...--.___..-_-_---- 2-2. _______._do___- 243 71 
Lubricants_. 2.2.2... do. 154 239 
Other___._-----2 eee do___- 32 28 

rene
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| COMMODITY REVIEW Uranium.—Duting the year, Tokyo Elec- 
. | . tric Power Co., Inc., and eight other Japa- | 

Metals.—Iron and Steel—In June East ese electric power companies announced 
African Wire Industries, Ltd., and the plans to send a survey team to Kenya to 

Development Finance Company of Kenya study the possibility of developing the 
signed an agreement to build Kenya’s first country’s uranium resources. 

rolling mill at Miritini, near Mombasa. It Mineral Fuels.—Petroleum.—The daily 

will be operated by the newly formed  cyyde-oil distillation capacity of the refin- 
Kenya United Steel Co. Operations are ery at Mombasa is to be expanded in 1970 

scheduled for early 1970 at the rate of from about 44,000 barrels to about 50,500 

| about 20,000 tons of rods and bars per  parrels, In 1969 a 420,000-barrel-per-year 
year. The mill’s capacity, however, will be jybricating-oil plant was under construc- 

_ about 36,000 tons. Because the domestic tion, It will cost about $10 million and is 
supply of scrap is too limited to justify 4 expected to be operating by 1972. The 

| foundry operation, the mill will process Governments of Kenya.and Uganda consid- 

_ imported material. The output from the ered the possibility of jointly constructing 
$2.1 million mill is planned to supply the a petroleum pipeline from the coast to 
domestic and export markets. Kampala; Uganda. pe | 

TANZANIA BT 
, In 1969 diamond continued to dominate Italy, mainland China, Rumania, and West 

Tanzania’s mineral industry. Diamond pro- Germany.? | Oe : 

| duction during the year was valued at In November, the Governments of Tan- 

about $25 million, up from about $19 mil- zania, Zambia, and mainland China signed 

lion in 1968. The value of total mineral an agreement for the construction of a 

production in 1969 was about $31.1 mil-  1,100-mile railroad from Dar es Salaam to 

lion. ‘Out of a total mineral trade valued Zambia’s copper belt. The railroad, which 

| at $22 million in 1968, diamond accounted will cost an estimated $300 million, is 

for about $19 million, or about 86 percent. scheduled to. be completed in 1974. In 
All diamond exports were to the United addition to providing an outlet for Zam- 
Kingdom. , bia’s copper exports, the railroad is — 

Tanzania’s second 5-year plan (1969-74) expected to provide an incentive for min- 
calls for an aggressive policy of geological eral development in southwest Tanzania, 
surveying and mineral exploration, fol- particularly the area’s iron and coal 
lowed by rapid development.5 Included reserves. | 

| among the investigations in 1969 were a Early in the year the World Bank and 
copper-nickel anomaly near the Piti River; the International Development Association 
‘a copper prospect south of Chunya (two gave Tanzania a $30 million loan to 
holes were drilled to over 400 feet); a sus- rebuild 310 miles of the Tanzam Highway, 
pected gold occurrence along the Kikama which extends for nearly 1,000 miles from 
River; the reexamination of a magnesite Zambia’s copper belt to Dar es Salaam. 
property in the area near the Pare Moun- The highway has been Zambia’s main 
tains; a detailed study of tanzanite (gem route for traffic diverted from Rhodesia 
zoisite) deposits; and country-wide studies since Rhodesia’s unilateral declaration of 
of phosphate and kaolin deposits.6 independence in 1965. 

In 1970 a team of about 80 geologists 
from the U.S.S.R. is expected to begin geo- PRODUCTION AND TRADE 
logic mapping over a 170,000-square-mile The available data for mineral produc- 

area in western Tanzania, from Mpanda to tion and trade are shown in the following 
Lake Rukwa. Detailed prospecting for min- tables: ; 

erals will be done over about half of the Five antsy Plan Pamphlets 1960-1974.. Dares 
area and the Lupa goldfield. The team Salaam, 1969, pp. 8-12. . 

. . Mineral Resources Division, Ministry of Com- 
will stay for 4 years under a_ technical merce and Industries. Review of the Mineral 

credit and trade agreement signed in 1966. 1975" pp, ‘This report. provided a large amount 
Other countries assisting or planning to of information for other parts of this subchapter. 

assist Tanzania in exploration are Canada, Jan ene (London). V. 274, No. 7011,
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Table 4.—Tanzania: Production of mineral commodities 
(Metric tons unless otherwise specified) 

nnn ERE yF EERE EEE 

Commodity ! 1967 1968 1969 $$ ey OH 9ED 
METALS | 

Gold, mine output, metal content_____..._....._______troy ounces__ 18 ,523 17,478 16,016 
Silver, mine output, metal content______-___...-....._.._...do___-_ 2,294 2,387 2,023 
Tin, concentrate____.--_----.--------------..--...----long tons__ r 460 r 322 178 
Tungsten, concentrate_____..--_...._-.-1--------- ee eee ee «48 Bi 13 

NONMETALS 
Clays: | 

Bentonite. _..---.-----.-------------+---- eee 203 --- --- 
Kaolin (including china clay)_.__._..---.-.....---.---._-----_- 312 606 — 144 

Cement, hydraulic__._-....------------------------------..------. 146,918 156,331 169,404 
Diamond: Gem and industrial _____.--_.----.-.........._.-_earats.. 926,757 702 ,395 777 ,290 
Gem stones: 2 Precious and semiprecious, except diamonds. __kilograms__ 7,679 15,621 2,107 
Gypsum and anhydrite, crude______---_------------.--2---_------. 15,479 4,461 11,032 
Lime (quicklime and hydrated lime)__-_...-.....---____- 2 -__ ____e 5,164 6 ,950 10,914 
Magnesite, crude__._-.._.-.---------.--2--- ee 2,038 1,447. . 1,546 
Meerschaum..___...--------------------- +8 eee ee 56 1 11 
Mica:. . . 

Sheet. .------ 2 eee eee qT 72 97 
Scrap. -----_----------------2 eee 126 239 115 

Quartz, glass sand_--._--__.-----_--- 2-2-2 eee eee 1,417 2,089 2,711 
. Salt, all types.......-_.-------....----........._._thousand tons__ 36 30 34 

Stone, ornamental]: 
Artstone 3____.- eee eee 3 3 11 
‘Amethystine quartz___....___.-__..-_.__..-- oe 5 3 7 
Travertine._....._...-..--.---- ~~~ eee eee 22 ++ --- 

Vermiculite__-.....-.----------------------- ee eee eee 91 30 127 
MINERAL FUELS AND RELATED MATERIALS 

Coal, bituminous____-_____-...-._.--.----.----.----thousand tons_- 2 8 3 

_ Petroleum refinery products: 
Gasoline, motor_.__._........-..-.-thousand 42-gallon barrels _-_ 911 927 © 926 
Kerosine__...--22--_-- eee -d0_. 234 251 256 

- Jet fuel. _ 2 eee ed 322 300. 291 oS 
_ Distillate fuel oils: . 
; Gas oi]__._---_..------------------.-------_--_----do____]| 1.494 { Soe 704 

_ Diesel oil... --------------------------------_do_.._ f om 301 268 
Residual fuel oil.......-.-__.-_._-.-..--_______._____...do___. 1,986 | 2,212 2,076 
Liquefied petroleum gas.......-.....-._--.------.------d0o_.._ 39 37 37 

Total. -_..------ eee 0 4,916 - 4,628 4,558 

1 In addition to commodities listed, construction materials such as clay, sand, gravel, and stone are produced, 
but quantitative data are not available. 

2 Includes amethyst, aquamarine, chrysoprase, corundum, garnet, ruby, sapphire, tourmaline, zircon, and 
zoisite. 

3 Corundum-zoisite. a . 

Table 5.—Tanzania: Exports of major mineral commodities to countries 
| outside the East African Economic Community 1 _ 

. (Metric tons unless otherwise specified) 

' Commodity 1967 1968 
Co METALS 

Aluminum, metal, including alloys: Semimanufactures__.__...._..____.___ 148 81 
Gold, metal, unworked or partly worked_____--.........-_-_troy ounces__ 18,486 17,474 
Iron and steel: Metal: : 

Scrap.--..------------ en ne ee eee eee 3,691 1,293 
Semimanufactures_.._..........--_-.----------- eee eee 337 NA 

Silver, metal, including alloys__........._...._..-._________troy ounces__ 2,293 2,386 
Tin, ore and concentrate. __-._........--------.-----..----.-long tons_- 535 385 
Tungsten, ore and concentrate___________-____.___-..__--_._______.___- 47 “31 
Other, nonferrous metals, scrap__.-_._._---.---------------------.---- 541 1,028 

NONMETALS 
Artstone?__ 2-2 ene en nee eee eee 3 3 
Cement. __.----2.---- eee eee ee 17,682 29 ,076 
Diamond, all grades. -.____.-..._.......-------------------.---carats.. 987,605 682 ,651 
Gypsum and plasters. _____.._.___-____-__- 2 -- eee e ee --- 31 
Magnesite. ___......--22 eee ee a 1,080 
Mica, all forms._.____....--.. 2-2-2 eee eee 266 260 
Precious and semiprecious stone, except diamond_______...__.._kilograms__- 940 820 
Salt and brines___._._...-22 2 eee 11,089 10,779 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 

Gasoline____.---_...........-.__.-.--.-._thousand 42-gallon barrels. _ 795 1,034 
Kerosine__......-...----- 2-2-0 252 368 
Distillate fuel oi]. ....2---2 edo 728 1,455 
Residual fuel oil__...........2--------- ee ---do___- 813 1,233 
Liquefied petroleum gas_____.._____..._._.---_--_---_____-_-do___- --- 5 
Other, asphalt and bitumen________..__.__._.______._.___._..do___- a 1 

r Revised. NA Not available. 
1 Excludes reexports. 
2 Corundum-zoisite rock; includes rough amethystine quartz.
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. Table 6.—Tanzania: Imports of major mineral commodities 

| (Metric tons unless otherwise specified) a . 
PS Se ser Ss SSS SSS SS SSS SS SPSS SSS SONS 

Commodity ~ 1967 : 1968 

Aluminum, metal, including alloys: 
Unwrought__..-._.-.-.-..----- 2 ne  e e e e eee 683 2,056 
Semimanufactures..__......---.-.-------------------------------+-- 201 164 

Copper, metal, including alloys, all forms__--.-------.------------------- 54 . 149 
Gold bullion_.._-..--___--.--..---------------.-----------troy ounces... 556 62 
Tron and steel: . | 

Ore and concentrate... -..--..----------------------------------~-- 1,903 2,258 
Metal: -: a 

Pig iron, ferroalloys, and similar materials...--...--.---...-----. | 1,632 1,014 
. Steel, primary forms: . . OO 

Ingots and other... .-_.-----------~------+------------ eee 205 1 | 
. Semimanufactures___....--.-------.---------------------. > 92,697 © 275,134 

Lead, all forms..-..---------------------------+----------------- +--+ 29 65 
Tin, all forms...-.--------.--------------------~.-----------long tons_. 21 . 114. 
Zine, all forms. __-...----.--------------------------------- +e eee 1,124 41,851 
Other, nonferrous metal scrap._..-...-------.---~--------+---------- +e 130 ' 154 

NONMETALS pore 
. . Abrasives, natural, n.e.s., grinding and polishing wheels and stones. __._..-- 42 99 

Cement__.....-----.-----...----------- eee eee 83 ABT 6 , 255-: - 
Clays and clay products, refractory products (including nonclay bricks). -._- 1,030 . 405 | 
Feldspar, fluorspar, cryolite, and chiolite_.......-...------.---.--------- --- 30 a 
Fertilizer materials: Manufactured: o 

Nitrogenous._.-_---.-..-----.------------------+--- + +--+ 11,245 2,354 
Phosphatic. _..-.-.---.---..-------------+--------- +--+ eee 1,188 ‘2,676 
Potassie.._.---- ee en eee eee ne 1,464 1,449 — 
Other, including mixed. .___...___.-.-___-.-..-2.---.-.---..------- . 8,481 12,963 — 

Graphite, natural._..............----.------~------------------------- 11 31 
Lime_____---------- ee een ee eee 840 os 689 
Mica, crude, including splittings and waste. _..--...:------.-----.-------- 10 a 24. 
Salt and brines..___......-.._--.----- ~~ eee eee 3,190 ~ * -§L 792 
Stone, sand and gravel_.._....---....--------------------+--- eee  - 685 6,345 
Sulfur, elemental, all forms_.--..--__..---..----~.------------------~-e- 273 414. 

MINERAL FUELS AND RELATED MATERIALS hs 
Coal, all grades, including briquets..........----.---------------------- 111" +48 
Coke and semicoke-__-_-.-..----.-.-- eee ee eee 199 ~ 920 
Petroleum: . - 

Crude and partly refined. ......_....-..-_thousand 42-gallon barrels -_. 4,948 5,427 
Refinery products: a | . 

Gasoline__.._.--_._------- eee dO 267 472, 
Kerosine_____..-....--.-------.------. +e ------- do. 69 13 
Distillate fuel oil. ...--.--__-----____-_-_-_-_.-_---.--..-do_._. 446 1,027 
Residual fuel oil__......--.-..---_---- ee -do_.. oe 4 
Lubricants... .--..------------ eee -d0-. 78 92 
Other_....-_-_-.--.-.----------------------------------d0._-- Bb .. 10, . 

COMMODITY REVIEW "United Nations Special Fund and the Min- 
Metals | 7 . eral Resources Division of Tanzania. 
aa bo Gold and Siluer.—Production of Iron and Steel-——Under the second 5-year 

on 3 h yproduct silver continued to de- jan studies will continue on the possibil- 
Willi uhemba Mines hte a subsidiary of ity of exploiting the titaniferous magnetite __ 
hi f orod D Jamon, Lt b re the deposits at Liganga. A determining factor 

c fc pro d ree It od ‘Se a 4 out 54,000 oe is whether laboratory techniques for pro- 

° a “T boat 17 0 084 troy ot ail, ° ducing iron from the ore can be enlarged 

oh ane about a troy Ieee a, or sl \he to an industrial scale. The deposits, which 

€ "Om operate at a loss during the total about 78 million tons, contain 49 

year. Operations are expected to stop percent iron and 13 percent titanium diox- 
during the first half of 1970 because no 4, 
n . , . . 
ew ore reserves have been foun d Reserves Late in the year the National Develop- 

at yearend were reported as being sufficient : . 
for only 3 months of operation ment Corporation announced that Fried. 

Mining continued on a small scale in Krupp Huttenwerke will send a survey 
the Geita, North Mara, Lupa, and Mpanda ‘eam to Tanzania to evaluate the country’s 

areas. Late in the year the Government iron ore deposits, which are estimated to 
requested Williamson Diamonds, Ltd., to total 250 million tons. The 10,000-ton-per- 

undertake development of the Buck Reef year steel-rolling mill of National Steel 
gold prospect in the Geita District. The Rolling Mill, Ltd., was under construction 

prospect was discovered in 1968 by an _ at Tanga. It is expected to be operating in 

exploration program carried out by the early 1970.
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Tin.—Production of tin concentrate During the year the mine of New Ala- 
declined sharply due to decreased output masi, Ltd. treated 557,225 tons of ore and 
from both the Kaborishoke mine of obtained 32,695 carats of diamond (5.9 
Kyerwa Syndicate Ltd. and small-scale carats per hundred tons, compared with 
operators. The Kaborishoke mine, which 5.5 carats in 1968). The working costs 
had been operating under new manage- increased substantially because of the 
ment since March 1968, changed ownership _ higher costs of power and water. 
again in November 1969. The mine Kahama Mines, Ltd., continued to oper- 
accounts for one-third to one-half of total ate at a loss. Operations were stopped sev- 
production. eral times during the year because of = 

_ Nonmetals.—Cement—The annual ca- breakdowns in the powerplant. The com- 
pacity of the. Wazo Hill cement plant of pany treated 244,296 tons of ore and 

the Tanzania Portland Cement Co. Ltd. is recovered 13,277 carats (5.4 carats per 
to be increased from about 160,000 tons to hundred ton, compared with 5.2 in 1968). 

400,000 tons by late 1971. The increase is Fertilizer Materials—The site of the fer- 

in, response to heavy demand for cement tilizer plant of Tanzania Fertilizer Corpo- 

| from the domestic building industry. ration, Ltd., was changed from Dar es 
There is also a possibility of increasing Salaam, near the petroleum refinery, to 
exports. Reserves of coral limestone are Tanga. It is scheduled to be operating in 
reported to be sufficient for at least 80 1971 with a capacity of 105,000 tons per 
years.8 Gypsum is obtained from the com- year. 
pany’s mining property and from local Other Gem Sitones—The Gemstone 
producers. The company has a labor force Industry (Development and _ Protection) 
of 285. | Act was passed during the year. Its pur- 

Clay and Quartz (glass sand) —Tanzania pose is to promote the industry and curb 

_ Refractories and Bricks Ltd. built a illegal sales of gem stones. The gemstone 
modern, 25-ton-per-day, kaolin beneficia- Industry Advisory Board was established, 
tion plant in the Pugu Hills. All the pro- but the official gem valuation and market- 

duction of glass sand reported during the ing organization was not yet set up. | 
year was obtained as a byproduct of proc- Tanganyika Gemstone Industries, Ltd., 

| essing the kaolinitic sandstones in the Was registered, and a site for its proposed 
Pugu Hills. a | cutting and polishing plant was selected at 

-Diamond.—As in past years, essentially Moshi. The tentative ownership of the 
all diamond production was by Williamson C©°™pany consists of T’anzania’s National 
Diamonds, Ltd., and its subsidiaries, New Development Corporation (55 _ percent) 
Alamasi Ltd. and Kahama Mines Ltd. Wil- 29d Continental Ore Corp., a U.S. firm 
liamson Diamonds Ltd., at Mwadui, mined _ (#9 percent). 
a record tonnage of about 3.4 million Prospecting continued largely in the 
metric tons of ore, from which 731294 Northern half of the “Mozambique Belt 
carats was obtained. This was 27 percent Of rocks, although there were reports of 
more than expected and represents a grade “iscoveries in the more southern parts. 
of 21.5 carats per hundred tons as com- he area around Nachingwea, farther 
pared with 20.1 carats in 1968. Because of  S°uth, is a potentially favorable area, but 

| the larger tonnages treated, the cost per a8 not yet attracted many prospectors. 
ton mined and treated was about 6 per- Salt—Production of salt from the 
cent less than in 1968. New ore reserves Uvinza brine springs by Nyanza Salt 
were found in marginal ground away from Mines, Ltd., reached 24,830 tons. The 
the kimberlite pipe. demand for salt exceeded production, how- 

The company continued prospecting ever, and the company had to import salt 
near Mwadui and elsewhere. Two kimber- from India to meet market demands. An 
lite pipes were found south of Mwadui, early _plan to increase production by 
but they were uneconomic. Two special pstalling 2 modern vacuum plant has not 
prospecting licenses were taken out for . cen carried out. The company was awalt- 
areas between Mwadui and. Shinyanga and ing 3 report on the feasibility of reverting 

west of Nzega. The search for diamond fo solar pan production. 
continued in the Mapiringa area and at —_* Tanzania Trade and Industry. £ 1.5m Exten- 
the Ngualla carbonatite. 1909, ee ie Factory in Tanzania. No. 26, July
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Almost 9,000 tons of salt, all for local - Petroleum.—During the year the Gov- 
consumption, was produced from coastal ernment established the Tanzania Petro- 
salt works. During the first half of the leum Development Corporation, with Agip 
year no salt was produced by Messrs. H. J. §.p.A. as contractor, to explore the entire 

| Stanley and Sons Ltd., the largest coastal coastal onshore and offshore region, an 

salt producer, because of | heavy rains. areg totaling about 12 million acres. Agip, | 
During the rest of the year the company subsidiary of Italy’s Ente Nazionale Idro- 

P roduced 2,959 tons. If the company Ca carburi (ENI), has a contract for 30 years 
hire enough workers, production is . . . 

. with an option for a 15-year extension. 
expected to increase by 50 percent because Asiv i b il til oil is found 

an additional 7 acres of crystallizing pans “*8'P 'S to cara costs until ol an : 
were built at Utondwe. — | in commercial amounts, after which the 

Mineral Fuels.—Coal.—According to a prospecting expenses will be treated as a 
study made by a team of Chinese Commu- loan to be repaid. from the production. | 
nists in 1966 and released in 1969, Tanza- Further profits will be divided between the 
nia’s inferred coal reserves total about Government and Agip ‘in a ratio depend- 
1,500 million tons. The second 5-year ing on the rate of production. Oil has | 
plan calls for further evaluation of the been ¢ ought in the coastal area in the 
coal deposits, particularly with regard to b ‘thout Previous conces: 
their being utilized in association with the P48 Dut without success. *revious. conces 
possible exploitation of the iron ore depos- 10" Tights, which lapsed in 1964, were 
its at Liganga. The coal-bearing areas are held for about 13 years by British Petrole- 
about 35 miles south and about 90 miles um-Shell Petroleum Development Com- | 
northwest of Liganga. - | pany. | 

a |. UGANDA . a | 

, In 1969 copper mining and smelting Government and West Germany, the area 
| continued to be Uganda’s principal min- will be explored for 2 to 4 years, appar- 

eral industry. The value of blister copper ently only for base metals. Another agree- 
production rose to about $25.3 million, ment gave Gryberg and Associates, a 
compared with $19.4 million in 1968. Total United States firm, a license to explore for 
mineral production in 1969 was valued at radioactive minerals in a 30,000-square- 
$33.6 million. mile area in the same general region: 

An aerial geophysical survey covering Little geological exploration has been done 
about 12,000 square miles located areas in that region because mineral rights 
with promising mineral prospects and belonged to private landowners until 1967, 
stimulated interest in mineral develop- when the rights were transferred to the 
ment. The report of the survey, which was Government under the new constitution. 
financed by the United Nations Develop- During the year an 1l-man geological 
ment Program and the Uganda Govern- survey group from the U.S.S.R. arrived to 
ment, recommends further investigation of study the western and eastern parts of 
sulfide occurrences in the Karamoja Dis- Uganda.® 
trict and drilling to determine the extent In late October the Government 
of sulfide mineralization in the Rom and _ approved a charter aimed at nationalizing 
Bobong areas. Encouraging indications of privately controlled businesses in the coun- 
manganese and lead have been found, and_ try. In January 1970 the State-owned 
exploration was under way to find exten- Uganda Development Corp. Ltd. sought to 
sions of the Kilembe copper deposits. To increase its interest in Kilembe Mines Ltd. 
encourage mineral development, a state from 10 percent to 55 percent by buying 
mining corporation was established to help half of the 70-percent interest of Kilembe 
finance the exploitation of certain miner- Copper Cobalt Ltd. and half of the 20-per- 
als, particularly those requiring a relatively cent interest of Commonwealth Develop- 
small capital investment. ment Corp. Kilembe Copper Cobalt, Ltd., 
Two exploration projects began in the is a Canadian company, and Common- 

southern part of the country during the = ——————— 
year. Under an agreement between the >. Barclays Overseas Review (London). July 1969,
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wealth Development Corp. is British. The PRODUCTION AND TRADE 
total assets of Kilembe Mines Ltd. were 

valued at $20.7 million at yearend. 1969. | The available data for mineral produc- 
_ Several U.S. petroleum companies have tion and trade are listed in the following 
marketing subsidiaries in Uganda. tables: : 

_. Table 7.-Uganda: Production of mineral commodities 
(Metric tons unless otherwise specified) ° 

Commodity 1967 1968 1969 

Beryllium, beryl concentrate, gross weight.__.......-------.-.--- 314 361 287 
Bismuth, mine output, metal content____..__-_._...._kilograms_- 481 r713 p 2,400 
Columbium and tantalum, ores and concentrates, gross weight . 

oo _ kilograms_. 27,108 e 27,000 P 1,900 
Copper, metal, blister, primary__.-_..._....--...-----..__-..... 14,426 15,597 16,572 
Gold, mine output, metal content__.-..__....._...__troy ounces__ 14 35 P13 
Iron and steel, steel semimanufactures____.__...._thousand tons__ | 24 26 25 
Tin, mine output, metal content_...__......_...._...__long tons_ 111 228 Pp 146 
Tungsten, mine output, metal content________....-.__--_.--_u__ 80 93 Pili 

ae ' NONMETALS . . 

Cement, hydraulic. .._........__..._...._..._.__.._thousand tons_- 139 156 170 
Fertilizer materials: Crude (natural): Phosphates: Apatite_..._._.. 146,719 e 142 ,240 NA 
Lime (quicklime and hydrated lime)__........_.._.thousand tons_-_ 185 20 NA 
Lithium minerals, amblygonite_____........-..-...-.----------- 44 44 . P6 
Salt, evaporated. ...-.....-............____..._thousand tons_- NA --- P5 

Table 8.—Uganda: Exports of major mineral commodities to countries outside | 
| _ the East African Economic Community 1 | 

. | (Metric tons unless otherwise specified) . 

| Commodity 1967 © 1968 
: . . METALS 

Beryllium, beryl ore and concentrate__o......-..-.-.-.-------- ieee 315 483 
Copper, metal, blister and other unrefined, unalloyed___._..__._-_.-__-.-- 14,975 15 ,632 " . 
Iron and steel, metal: Semimanufactures______.._....---.--.------------ 591 NA 
Tin, ore and concentrate. __-.__..-_.._..-.--.--.--.-_..-_-_--long tons_ _ 189 291 
Tungsten, ore and concentrate___.__....-_____-__---_--_--_-__ eee eee 148 102 
Other, nonferrous metals, scrap___.-.........-...--------_------------- 988 739 

NONMETALS : 
Cement. __....-------_--2- 22 5 , 522 5,189 
Fertilizer materials____..._.........--_.---_--_--------___-_____------- —_— . . 172 
Salt and brines___..._..--.------ 222-2 eee eee 1,641 - 1,970 

NA Not available. 
1 Excludes reexports. 

| Table 9.—Uganda: Imports of major mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

: . METALS 
Aluminum, metal, including alloys: Semimanufactures____...-...---------. 376 745 
Copper, metal, including alloys, all forms_..___-......-...--.------_----- 92 177 
Gold bullion __._.-.-.-- 2. -__troy ounces_- 2,745 1,173 
Iron and steel: . 

Metal, pig iron, ferroalloys, and similar materials__............-_-..-- 576 552 
Steel, primary forms, ingots and other____.....-......-_----_-_----- 500 1,606 
Semimanufactures___.__...-...-...--..---------- eee 42,092 §12,172 

Lead, all forms__._....-..___-_------- ~~ eee 122 42 
Tin, all forms.._.......-.....----.--.------.------------.--long tons__ 22 121 
Zine, all forms... -__-...-.-----.----------------- eee 1,254 911 

NONMETALS 
Asbestos... ......---------------------- +e eee 776 1,296 
Cement. __-..._--- 2 eee eee eee eee 674 1,585 
Clays and clay products, refractory products (including nonclay bricks) - -__- 1,886 2,216 
Feldspar, fluorspar, cryolite and chiolite.__._...........-------_--_-_.____- 1,520 1,544 
Fertilizer materials: Manufactured: 

Nitrogenous._ __...-...-------.------ eee ee 7,866 2,252 
Phosphatic___._._.-.-2- ee eee eee 973 945 
Potassic_.._.....--.-.---------.--- nee 1,499 3,805 
Other, including mixed_.._..._.-.-.-_-__-_-.-_-------_-------_ 6,718 8,588 

Salt and brines______--._.__-_-.-____---------- eee 26 ,337 40 ,083 
Stone, sand and gravel.__...__.......-__--- eee 174 1,024 
Sulfur, elemental, all forms. _____.._....---.----__-...---____________.. 2,790 1,614 

MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades, including briquets___._-.-.---..--_....-.---------------- 67 86 
Coke and semicoke_-___.......-.-..-..----_--_- eee 364 354 
Petroleum refinery products___...............thousand 42-gallon barrels_. 156 79
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COMMODITY REVIEW mining. The move was prompted by the | 
. rise in the price for cobalt, previous prices 

Metals.—Beryl—A group representing were too low to permit the exploitation to 
the Japan Society of Newer Metals held }. gone profitably. Construction of the 

discussions in Uganda regarding the possi- 49 million smelter is to begin in mid- 
bility of buying beryl in quantity.10 If this 1979, Production of cobalt matte is sched- 

leads to a long-term contract and an assur- —_ yjeq to begin in-1971 at a rate of 500 tons — 

ance ‘of prices, Uganda’s beryl reserves per year. The matte will be shipped for 

could be exploited more efficiently. Beryl is further treatment to Kristiansand, Norway, 

mined presently by inefficient selective Where Kilembe’s parent company, Falcon- 
methods that are estimated to result in a bridge Nickel Mines Ltd. of Canada, has - 

recovery of less than half the ore present. an electrolytic refinery. The stocks of co- | 

Production could rise sharply if more  paitiferous pyrites average 1.3 percent cobalt , 
efficient methods were used. Deposits of and total about 700,000 tons. - 

beryl in Ankile and Kigezi districts are Iron and Steel—According to a study 
estimated to total 80,000 tons, but only pegun in 1966 by a Japanese team, 

28,000 tons of this is considered economical Uganda has the potential of having an 

| to mine under present mining methods. —_— iron and ‘steel complex in the future12 
Copper and Cobalt.—Kilembe Mines Ltd. Oye deposits are considered to be large | 

continued to be the country’s only copper enough to support such an industry. The | 

producer and major mining company. major source of ore would be the magne- 
Despite a labor strike of about a week, the tite deposits at Sukulu, which have been 

company’s output rose in 1969. It mined  gctimated at over 30 million tons. — 
1,009,000 tons of ore, shipped 998,379 tons Tungsten —Uganda’s Geological Survey 

from the mine, and milled 979,762 tons and Mines Department confirmed the pres- 

| averaging 1.93 percent copper.11 Beginning ence of wolframite about 45 miles north- 
in 1968 all the copper has been exported east of Mbarara. The discovery is the first 
to Japan under a 5-year agreement signed indication of economic mineralization. in 

early that year, that area. The deposits of wolframite 

Exploratory drilling in 1969 rose tO being mined are to the southwest, near 

96,550 feet (92,985 feet in 1968). Develop- _Kabale. The new deposits were being eval- _ 

ment work continued to decline, and ated, and further exploration is to be 
totaled 39,448 feet (50,711 feet in 1968). A extended to the surrounding country. 
new ore deposit was located in the Nam- Nonmetals—Cement.—A cement plant 
huga area about 4,000 feet southeast of the began operations at Hoima in September 

main mine. The reserves and tenor of ore gy Qctober.18 The initial output is esti- 
at yearend 1969 were as follows: Proved, mated to total about 100 tons per day. 
4.1 million tons at 1.89 percent copper; . 
probable, 1.3 million tons at 2.07 percent; §————_———— 

possibe 2.3 gaillion tons at a percent. 4 0 The Financial Times. London. Oct. 6, 1969, 
n late October, Kilembe ines Ltd. p. 17. 

announced plans to build a smelter at Kil- 1960 Ie po. Copper Cobalt Ltd. Annual Report. 
embe to produce cobalt from stocks of cob- 22 Page 17 of source cited in footnote 10. 
altiferous. pyrite, a byproduct of copper Aug. a foeo e138. ondon) - V. 273, No. 6991,



The Mi dustry of North Korea e Mineral Industry of North K 

By R. A. Pense 1 

North Korea depends heavily on mining stepped up, work better planned, and new 
and metallurgical processing to support its machinery introduced. Electric power facil- 
moderately industrialized economy, which ities were to be operated to the fullest 
already ‘possesses well-established heavy extent, and the output used more econom- 
machinery and machine-tool industries. ically. 
While no major mineral industry develop- In the metallurgical industry, and par- 
ments were reported in 1969, the country ticularly in the steel sector, emphasis again 
continued to be a mineral and metal pro- seemed to be on improving the operational 
ducer of second-rank importance in the Far __ efficiency of existing plants and equipment. 
East, well ahead of South Korea, although There were injunctions to lower: the coke 

‘not comparable to mainland China or to pig iron ratio, decrease the average heat 
Japan. In particular, output of tungsten, time of furnaces, employ oxygen blowing 
graphite, and magnesite was again promi- to a greater extent, and use better grade 

_ nent by world standards. Lead, zinc, barite, refractories. More and higher quality sili- 
- and talc-soapstone-pyrophyllite were also of | con sheets and alloy and structural steels 
some global importance. Domestically, iron were called for as inputs principally for 
ore and anthracite were significant from the machine tool and heavy machinery 
the viewpoint of supporting North Korea’s industries. No important new steel indus- 
medium-scale iron and steel industry. try capacity or facilities were announced as : 

In the 1969 draft budget of about 5,995 completed in 1969, despite the relatively : 
million won, total expediture on capital large amount of new investment scheduled. ; 
construction was to increase 37 percent During the year North Korea apparently 
over that of the previous year. The follow- entered into a technical assistance agree- 
ing mineral-related industries were to ment with Cuba to provide the latter with | 

| receive capital allocation increases over guidance in making pig iron from iron 
| 1968 levels, as follow, in percent: Metal- containing wastes obtained from nickel 

lurgy, 130; building materials, including processing operations. 
cement, 180; and chemicals, 220. Although Analysis of the North Korean mineral 
investment amounts apparently were not industry was made particularly difficult in 
given for the mining and electric power 1969 because of the adoption, by North 
industries, upon which the entire economy Korean sources, of the practice of referring 
was stated to be dependent, these were to mines and mineral processing plants by 
again declared priority sectors. Mine devel- the names of individuals working in them, 
opment, particularly that of strip mines rather than by their conventional designa- 
and of small- and medium-size under- tions. In all but a few cases of the larger 
ground mines, was to be accelerated, rock steel plants, this made identification impos- 
tunneling and face preparation efforts sible. 

PRODUCTION 

With gross industrial output having goals were announed for 1969. Virtually all 
increased only 15 percent in 1968 com- reported progress was related to the meet- 
pared with a planned 24 percent gain, no =—~-__————__ ; ; 
overall economic and few mineral-related ton “DGr en PO*list, Bureau of Mines, Washing- 

451
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ing of objectives set under the present 7- No particular mineral sector or commodity 

year plan (1960-67), whose termination was announced as having reached these 

has been prolonged to the end of 1970. objectives during 1969, although iron ore 

For the mineral industry these objectives apparently did, and the coal sector was 

were as follow: For iron ore, 7.2 million declared as having done so in the previous 

tons; for pig iron and granulated iron, 2.2 year. Nevertheless, the key Hwanghae inte- 

million tons; for steel ingots, 2.2 million grated steel plant reportedly did meet its | 

tons; for steel semimanufactures, 1.7 mil- particular 7-year-plan goal during the 

lion tons; for cement 4.0 to 4.5 million year, as had the Kangson steel plant in) 

tons; and for coal, 23 to 25 million tons. 1968. 

Table 1.—North Korea: Estimated production of mineral commodities | 

(Thousand metric tons unless otherwise specified) 

_— ern . 
—ew . 

Commodity ! | 1967 1968 1969 

METALS , : 

Cadmium, metal. ___-..---.----------------------------metric tons-- 105 =. —s«105 80 . 

Copper: . . . . 

Mine output, metal content__.....------------------------------- - 12 12 12 

Metal, refined, primary. ...-----------------------------=+------ 12 - + 12 12 

| Gold, mine output, metal content___...----------thousand troy ounces. _—_—: 1160 160 160 

Iron and steel: SS : 

Tron ore and concentrate__._...--_------------------------------ 6,500 7,000. 7,500 

Pig iron 2____.--------_----------------------- ===, 1,750 2,000 2,250 . 
Ferroalloys. .-.-.---------------------------------------------2 — AB 50 50. 

Steel, ingots and castings. .---.---------------------------------- | 1,450 1,750 2,000 

L Steel semimanufactures. ..- ------~-------n-0----7roonnnoenoencns 1,300 1,500 1,750 

ead: . : : 
Mine output, metal content___..---------+---------------------- 65 70 70 
Metal, primary. ___..------------------------------------------- 55 55 55 

Nickel, metal, primary-------.-------------------------------------- 1 1. 1 : 

Silver, mine output, metal content__._._._.------thousand troy ounces... 700 ~=—ti‘<‘é“%OO!D 700 

Tungsten, mine output, metal content._....-.-------------metric tons__ 4,500 4,500 4,500 © 

. inc: - 
Mine output, metal content____.-------------------------------- 15 r 120 125 

Metal, primary._...-----------------------------+------------- 80 80 60 

, NONMETALS | | | 

Barite. .....-------_------------------------------------------
---- 110 r 120 120 

Cement, hydraulic.___.__..----------------------------------------- 2, 600 2,700 2,800 

Fertilizer materials, crude (natural), phosphates (apatite)____.---------- 250 300 300 

Fluorspar, all grades.._.._------------------------------------------ 30 30 . ° 80 

Graphite, all grades____._------------------------------------------ T5 75 - 45 

Magnesite: . 

Crude____.._------------------------------------+----------
--- 1,250 r 1,400 1,600 

Clinker__...-_----------------- ene e eee ee eee 600 r 700 700 
Pyrite and pyrrhotite (including cupreous) gross weight. ---------------- 500 500 500 

Salt, all types._.------_-------------------------------------------
- 550 550 550 

Talc, soapstone, steatite, and pyrophyllite----------------------------- 60 60 60 

MINERAL FUELS AND RELATED MATERIALS - 

Coal: 
Anthracite.___.._...._--------------------------------------

--- 17,000 18 ,500 20,100 

Bituminous 3_____....-___------.--------------+--------+---------- 4,200 4,300 4,700 

Other__.-.____----._.-.------------+------------------------
--- . 200 200 * 200 

Total.____.___-_------- ee eee eee eee eee eee eee -eee-- 21,400 23 ,000 25,000 

Coke_______.---
- ee ee nee ene ne een nn nee eee) 1, 800 2,000 2,000 

nok
 ee heen nee een 

r Revised. 
1 Many other mineral commodities are produced but reasonable output estimates cannot be made. These 

include antimony, beryl, bismuth, chrome, cobalt, manganese ore, mineral sands (ilmenite, zircon, columbite, 
rutile, monazite), minor and rare metals (selenium, tellurium, germanium, indium, silicon), molybdenite, alum, 

aren oP asbestos, boracite, clays, kaolin, lepidolite, limonite, mica (phlogopite), and silica (including 

glass sands). 
2 Includes Krupp-Renn granulated iron. 
3 Includes low-calorie coal, much of which might be classified as low-rank coal. 

TRADE 

Minerals and metals again were a very lead, zinc, cadmium and silver) and var- 

important part of North Korea’s 1968 com- ious nonmetallics (principally cement, 

modity trade. Iron and steel items, a magnesite, magnesia clinker, and_ talc) 

number of nonferrous metals (particularly remained important export commodities.
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Petroleum products, coke and coking coal, Minerals and metals trade with Japan 

ferroalloys and ferroalloy minerals contin- remained unbalanced in 1968. Imports. by 
ued to be priority import items. that country of North Korean mineral 

North Korea’s principal trading partners commodities—largely iron and steel items 
were the U.S.S.R., Japan and ‘mainland -—far outweighted exports of Japanese 
China. For various reasons, much commod- mineral products to it. A sharp increase in 
ity trade—including significant mineral Japanese receipts of North Korean pig — 

: trade—previously carried out with main- iron, ferroalloys and similar materials, 
land China was conducted in 1968 with however, was somewhat offset by a decrease 
the U.S.S.R. Official trade data ate not in receipts of steel semimanufactures. Japa- o 
published by: North Korea or mainland nese exports to North Korea, with 1967 | 
China. Imports of most minerals .and quantities in parentheses, included 4,913 

metals of North Korean origin as reported metric tons of copper ore and concentrate 
by the U.S.S.R. and Japan and shown in (none), 200 flasks of mercury (325 flasks) , 
table 2 for 1967-68 are therefore particu- and 7,547 tons of pitch and asphalt 
larly relevant. Recorded exports of these (5,006 tons). North Korea also took all 
two countries to North Korea are discussed 129 tons of Japan’s 1968 exports of ferro- 
separately below. : a vanadium (42 tons). In addition, 5,095 

- Among the minerals and metals reported © tons of other iron and steel products were 
by the U.S.S.R.. as imported from North shipped to North Korea in 1968, compared 
Korea during 1968, the second year under with 635 tons in 1967. oe : 

a 4-year trade agreement, were substan- North Korea maintains a modest but 
tially more zinc concentrate and such non- active minerals and metals trade with East 

_ metallics as barite, cement, nitrogenous fer- and West European countries. In return 

tilizers and magnesia clinker than those principally for mineral processing equip- _ 
reported in 1967. Exports of U.S.S.R. min- ment, North Korea usually offers nonme- 

_ eral products to North Korea in. 1967 and tallic minerals (particularly magnesite) 
1968, in thousand metric tons unless other- and some nonferrous metals to East 

wise specified, were as follow: Europe, and nonferrous metals to West 
a ageg6«=—_(‘« eOpe. Poland, the only East European 

Commodity 18671968 country besides the U.S.S.R. to report | 

© Ghromite. es TTTITTT 810 10:0 “trade in detail, recorded the import from 
Coal (probably bituminous coking). 15.0 692.0 North Korea in 1968 of 82,000 tons of 

Fertilizers (potaasie) 22222212221 "7:9 74318 Magnesite (24,000 tons in 1967) , 2,674 tons 
Tr tel mostly terror sraphite "(40 ons), 6808 tons of tale 
M stfcl semimanufactures 7” 23 8:6 (7,009 tons) , and 2,575 tons of lead metal 

anganeseé Ore. - . ~~~ ~-—-------~-- “Vi de. (927 tons). In return, Poland exported 

Noluminum)s ny 2.5 2.8 52,000 tons of coke (48,000 tons in 1967) 
/Pergleum oun Petes | as well as a small amount of petroleum 

thousand 42-gallon barrels. 3,484 6,100 products. Special United Nations trade 
Salt on ocrrrcrerorerccec 40-0 53.2 data, available only for 1967, showed that 

——_— —___ 14,075 tons of zinc metal, 458 tons of lead 
. The noticeable increases in US.S.R. metal, 224 tons of copper metal and alloys, 
shipments of mineral fuels undoubtedly 114 tons of tungsten concentrate, and an 
reflected North Korea’s inability to obtain undisclosed quantity of silver valued at 
these items from its former main souce of approximately $1.2 million were delivered 
supply, mainland China. to seven West European countries. :
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Table 2.—North Korea: Exports of selected mineral commodities to the U.S.S.R. and Japan 

| | , | (Metric tons unless otherwise specified) - 

] U.S.S.R.. Japan 
Commodity TT 

1967 1968 1967 * 1968 

| | METALS OO 
Cadmium_._.----_--.-------.----------------------- r 49 35 30 18 . 

- Iron and steel: 
. Tron ore.__..----.------------------------2-- eee eee ------- 526,413. 525,696 

Pig iron_____-_-_-_------------------------------ 55,200. 68,400 += 218,928. 267,277 
: Sponge iron, powder and shot_.....-------.--------  --.---- we nneee 23 ,526 31,313 

‘Ferrosilicon._..._._.----------------------------- 1,200 2,000 1,541 297 
Steel, primary forms and semimanufactures._......-. 79,700 82,300 51,102 26 ,965 

Lead and alloys, all forms__-.--..--.--.--------------- 17,000 19,100 617 1,590 
Silver___.-.-.------------------thousand troy ounces... ____-___ mann nee 885 ~ 1,276 © 
Zine: . 

Concentrate___-..-----.-----.------------------- 2,300 18,100 2,209 7,164 
Metal and alloys, all forms__-_......----.---------- 7,700 |. 4,600 2,420 3,852 

- NONMETALS : | 
Barite_....----------------------------------------- 69,600 88 ,900 wen enne ------- 
Cement. _...---------------------------------------- 256,000 295 ,000 eon ee ne weoee-- 
Fertilizers, manufactured, nitrogenous......_._._.......-.-. 10,200 30,600 eee eee a wecn- 
Fluorspar_..__-..----------..-------- eee eee eee meee eee 5, 562 - 14,041 
Graphite (mostly amorphous). -.__...__.---------------  -------° ------- 6,429 12,620 
Magnesia clinker. __....-.._.-.-_-..------------------. 158,900 211 ,300 18,261 12,555 
Nonmetallic slag. ._-.-----.----._-2--- eee eee Le eee eee . 14,233 16,914 
Soapstone and tale (mostly tale).......__.--------...--. 27,400 28,700 4,092 10,013 © 
_ MINERAL FUELS AND RELATED MATERIALS - 
Anthracite._....---.-------------- +e -eeeeeeeee o eee w------ 102,591 104,025 

t Revised. : : | / 
Source: Derived from official import statistics of the U.S.S.R. and Japan... — 

| ) COMMODITY REVIEW | er 

: METALS ‘continued on the Krupp-Renn rotary fur- 
; naces being added to give Kangson a pig 

. _ Iron Ore and Steel.—Despite a lack of iron capability. An absence of reporting on 
specific references to _ iron ore mining i —_- Kimchaek on the eastern coast, presumably 

_ _-«:1969, the apparent increase in pig iron the only other integrated plant, indicated 
production during the year indicated a rise few if any significant gains had been made 
in ore output. Deliveries to Japan of 59- here. The status of an oxygen converter , 
percent-iron ore’ from Musan, the coun- shop previously reported as being built at 
try’s leading iron ore mine, totaled 535,000 Kimchaek was unclear.: 

tons—somewhat more than in 1968. Nonferrous Metals.—vVirtually no direct 
At midyear, outputs of crude and rolled information was available on the status of 

steel at the integrated Hwanghae plant, North Korea’s nonferrous mines and smelt- 
located south of P’yongyang, had risen so ers in 1969. The increase of nearly 66,000 
sharply that the claim was advanced that tons in zinc concentrate exports to Japan 
the plant had reached the production (to 73,000 tons) accompanied by a nearly 
levels envisaged for it in the 7-year plan. 50-percent decrease in cadmium shipments 
Yearend results indicated increases over there, seemed to indicate that some sort of 
1968 levels of 14 percent in crude steel repair or renovation activity was taking 
and 17 percent in rolled steel, as well as a place at either the Munpyong lead-zinc 

13-percent rise in pig iron. The principal plant on the eastern coast or the Nampo 
factor in these successes appeared to be zinc-copper installation on the western 
reductions, by as much as 2 hours, in the coast. 
average heat times of the six open-hearth 
furnaces. Shorter heat times (in electric-arc NONMETALS 
furnaces) were also apparently responsible oo . ; 
for further production increases at Kang- Cement.—A significant increase in pro- 
son, situated west of P’yongyang, which duction was claimed during the first half 

reportedly had met its 7-year plan targets of the year. Most of the rise appeared to 
in 1968. Construction work presumably be in the form of improved operation of
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existing kilns and facilities rather than in eastern North Korea, was Youngyang in 

plant capacity additions. Madong remained South Hamyong Province. 

the largest of the six known major North Exports of magnesite went principally to 

Korean cement plants, followed by Sun- Poland and shipments of magnesia clinker 

ghori and Haeju. The country’s total went largely to the U.S.S.R. Japan also was 

annual cement capacity probably stayed a recipient of 19,167 tons of clinker of , 

about 3 million tons. 1969. 

Fertilizer Materials——Total output of | 

manufactured fertilizers apparently rose MINERAL FUELS 

about 15 percent in 1969. Although no Coal.—Along with increases in output, — 

progress was reported on a number of substantial successes were claimed in tun- 

plant expansion programs initiated in pre- peling for developing new reserves and in 
vious years, production evidently increased preparing faces for future extraction. A 

at the important Hungnam fertilizer com- significant amount of new equipment (par- 

plex on the eastern coast. Favorable men- ticularly metal props) and machinery ‘of 

tion was made concerning output from the — yayious types was alleged to have been 

anthracite-gasification and urea-making  jintroduced. In South Pyongan Province, 

shops of the nitrogen fertilizer plant there. the source of most of North Korea’s coal, 

Renovation of existing raw material proc- special mention was made of the installa- | 

essing equipment and “production proc- tion of a coal plough in one mine and of 
esses” was credited with increasing output 4 “jong wall blasting” system of excavation 

at one of North Korea’s several other jn another. Reportedly, output from North 

nitrogenous fertilizer plants. Hamyong Province, which produces badly 
No information was available on the rel- needed higher grade bituminous coal, rose | 

ative success of programs to expand pro- substantially again in 1969 after having 

duction of domestic apatite for the making achieved 7-year-plan targets the previous 

| of phosphatic fertilizers. At least 10,000 year. During the year it was stated that | 

tons of phosphate rock were imported “small and medium” scale mines now 
from the United Arab Republic in 1969. accounted for 30 percent of all production. 

Magnesite.—Little information was avail- Petroleum.— Design a nd site preparation 
. . work presumably continued on the 40,000- 

able on output of magnesite, an important 1, vel _per-d USS.R.: d fi 
. . per-day U.S.S.R.-sponsored refinery 

export item for the country. New machin- scheduled for erection at Sinuiju in North . 

ery and mining methods reportedly were pyongan Province. Meanwhile, North 

introduced very successfully at one mine, Korea imported the bulk of its 1969 petro- 
but the identity and scale of operations at Jeum product needs from the U.S.S.R. 

the mine were not disclosed. By far the Under an agreement signed in November 

most important mine producer of North with the United Arab Republic, refinery 

Korea’s magnesite, most of which is located products were to be imported from that 

in the Machon Mountain Range of north- country in 1970.
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The Mine t out rea e Mineral Industry of South Korea 

| By R. A. Pense 1 

South Korea had in 1969 a modest but The most ambitious industrial project of 
growing mineral industry strongly sup- the second 5-year plan, a conventional inte- 
ported by foreign (mostly United States grated iron and steel plant at Pohang in 
and Japanese) investment and assistance. the southeast, made slow progress in 1969. 
Although significant amounts of anthracite, In the first half of the year both the In- 
tungsten, bismuth, fluorspar, graphite, and ternational Economic Consultative Organi- 
talc-soapstone—pyrophyllite were produced, zation for Korea and the Export-Import 
the mineral base remained limited, espe- Bank of the United States declined to pro- 
cially when compared with that of the vide the foreign exchange needed to begin 
more industrialized North Korea. Most building on the general basis of the proj- 
mineral processing industries—chiefly ce- ect’s doubtful economic viability. As a re- 
ment and fertilizer production, and petro- sult, the South Korean Government’s 

_leum refining—have expanded notably in tentative construction agreement with 
recent years and surpassed their North Ko- Korea International Steel Associates, an | 
rean counterparts. oo international . consortium of companies 

Substantial economic progress was made headed by Koppers Co. Inc., of Pittsburgh, 
again in 1969, the third year of the second lapsed. so | 
5-year plan (1967-71). The gross national Japanese assistance was then sought and 

product (GNP) was preliminarily esti- evidently obtained in early December. Of 

mated at $4,822 million (1965 constant the $224 million now estimated as neces- 
prices) , representing a real increase of 15.5 sary for completion of. a 1-million-ton-per- 

percent over the 1968 GNP. This exceeded year plant, about $124 million was to come 
even the 13.3-percent rise of 1968 and from Japanese sources. Approximately $87 | 
more than doubled the average 7-percent- million of this was to be in the form of . 
per-year growth rate originally set for the loans and grants under a Japanese-South 

_ plan. Manufacturing, including the very Korean World War II reparations agree- 
| important cementmaking, fertilizer-produc- ment, and about $37 million was to be in 

ing, and petroleum-refining sectors, made a loans from the Japan Export-Import Bank. 
significant contribution towards 1969 Technical assistance for the project was to 
growth. Mining and quarrying provided a be provided by three major Japanese steel 
preliminarily estimated added value of $63 concerns. Construction of first stage facili- 
million (in constant prices) to the econ- ties was tentatively scheduled to begin in 
omy, or about 1.3 percent of 1969 GNP. — 1970 and be completed in 1973. 

The industrial index for mining fell New laws improving investment oppor- 

from 99.1 in 1968 to 96.8 (1965=100). In- tunities in the steel and petrochemical in- | 
dexes of the major identified components qustries were reportedly passed, apparently 
of mining and mineral processing, on the in an effort to hasten development in these 
same base year, follows: sectors. While this legislation may already 
_ ss *'7' 968 969. ~=Csnavee been of some use in moving the inte- | 
—_—— grated steel plant ahead, it was particu- 

Metallic mining 2222222222222 117.7 1l8cg—‘atly needed to expedite the Ulsan petro- 
Nonmetallic mining-._.._.-.-----. 69.0 98.2 | chemical complex project. Reportedly, 

Nonmetallic proccss Guiting 7 8 continuing financing difficulties were being 
cement) ____---..--------------- 168.3 201.7 

Metal processing. 8227777777777 348.1 32810, t Research specialist, Bureau of Mines, Wash- 
ee ington, D.C. 
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_ encountered, although letters of intent had ment of offshore minerals. Prospecting 
been signed for the building of a.number rights are limited initially to 10 years and 

of the elements of the Ulsan complex. =—_—_— exploitation rights to 30 years. The Minis- 
In October M. W. Kellogg Co. was ap- ter of Commerce and Industry, who ad- | 

pointed managing contractor for a naph- ministers the Law, may extend these pe- 
tha-cracking plant, the key facility in  yiogs in 5-year increments. Corporate taxes 
the Ulsan complex. Feedstock for the are limited to 50 t- of taxabl 

a 90 percent of taxable 
plant, which is to produce 150,000 tons of income. Normal taxes and duties are 
ethylene annually, is to come from an ex- _ 4 : . | 
isting adjacent refinery. Both the refinery waived for imports of materials needed by 
and the naphtha cracker are owned by prospectors and exploiters. Losses can be — 
Korea Oil Corp. (KOC). Gulf Oil Corp., a deducted from taxable income for up to 10 , 

minority partner in KOC, is loaning years. Presumably, the three offshore petro- 
money for the cracking unit. leum exploration agreements concluded in 

| _ Legislation was also introduced and ap- 1969 or under negotiation at yearend con- _ 
: parently approved concerning the develop- formed with the new legislation. - 

, “PRODUCTION , , 

Anthracite, still by far the most impor- producer, declined sharply. This was 
tant crude mineral produced, apparently mainly because of a lack of suitable ore. 

| accounted in 1969—for the first time in at Limestone output rose steeply because of 7 
least 15 years—for less than one-half of the increased demand by the domestic cement 
estimated gross output value of the mining industry. | | 
sector. In terms of current prices, anthra- In minerals processing, increasing de- 

cite value was estimated at $80 million, mand from indigenous—and to a lesser ex- 
only 47 percent of the total estimated min- jent, foreign—consumers was basically re- 
ing value of $170 million. Other significant sponsible for substantial increases in 

mane production values were contributed = \ojume outputs from the important sectors | 
by tungsten ($13 million), iron ore ($8 of crude steelmaking (up 40 percent), ce- million) , and limestone ($20 million). | ine (ue 86 tencenty. and 

Output of most crude nonmetallic min- ment manufacturing (up 36 percent), an 

erals increased because of favorable condi- Petroleum refining (up 62 percent). The 
tions in the Japanese markets, for which ™idyear entry into operation of a second 
they are produced to a considerable extent. Tefinery, increasing national refining capac- 
In spite of high prices and growing Japa- ity by somewhat more than one-half, was a 
nese demand, production. of fluorspar, of more immediate factor in boosting petrole- 

which South Korea is a significant world um-product production. |
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Table 1.—South Korea: Production of mineral commodities 

. (Metric tons unless otherwise specified) 

a _ Commodity 1967 1968 1969 
eee 

METALS 

Aluminum, metal, primary___...-._..-.-.---.------- 22 2 -wae ~--- 6,309 
Antimony, mine output, metal content___.......-.---.__- 2 ee . 66 31 NA 
Beryllium, beryl concentrate, gross weight__.-...-_-.......-.....---... 2,440 3,572 ---- 
Bismuth, metal__._------------------.------2- - eee 110 ™104 115 
Copper: . oo . 

_.Mine output, metal content_-...-.---------_-.------2-----------. 1,400 — 1,201 1,880 ; ee 
Metal, refined, including secondary_-___-.--...............--.---. 8,698 4,556 6,220 

Gold, metal }__-_. 2.222222 22-2 ----troy ounces__ 68,837 62,405 50,734 
Iron and steel: . . . 

. Iron ore and concentrate__............_.._._.......thousand tons_._ 698 830 710 
Pig iron___-----..-.----------- 22 e--------_ -d 0. one r 46 e 41 
Ferroalloys 2_ ./._-..--.-----------.2-2- eee 7,03 5,891 ¢11,000 

Le Steel, ingots and castings...-.......___.-.-.._...-.-thousand tons__ $20 3372 521 
ad: 
Mine output, metal content_____-_..---.--------------2-------. 9,684 17,265 16 ,477 
“Metal___-.---.---------------- 2 eee e------ 2,987 8,119 3,478 

Manganese, ore and concentrate, gross weight__..__.__.._........_.__... 17 ,241 4,221 2,902 
Molybdenum, mine output, metal content__._..__________.._._______.__ 279 192 130 
Silver, metal__-.__-_...----.--.--.--.-......._thousand troy ounces__ 588 611 906 
Tin, mine output, metal content____.--_........-.......-.-long tons__ 40 44, NA . 
punesten, mine output, metal content. ____....-.-------------.------. © 2,025 2,092 1,971 

ine: 
. Mine output, metal content______.------------------.-.--------- 18,649 19 ,340 22,082 

Metal, primary.....----.---_------------- eee eeeLe----------- 2, 548 2,454 2,310 

NONMETALS 

Asbestos... ..--.------------------------------- eee eee--------- == 2, 166 3,311 NA 
Barite.____---.----.------------- +e --s- 5 NA 
Cement, hydraulic_._......__--.-.-_--.---------.-.-.-thousand tons_. 2,440 3,572 4,865 
Clays, kaolin. _2.---..------------------2 eee _-d0_ 103 121 | 136 
Diatomite___....----------------------- eee ee------- 2, 288 2,214 2,916 

: Feldspar_-_._-----------.----.-.---.......-..._..-___thousand tons... 17 21 23 
Fluorspar, all grades. .-.-.._...-------------.--.------.-..----do____ 57. AT 39 
Graphite: 

Crystalline. ..-.----...-.----------- een eeee------, = 2, 426 1,788 © 920 
Amorphous. -...-__------..--..-----.......__.__.--thousand tons_. 61 128 73 

Pyrite and pyrrhotite (including cupreous): 
Gross weight__._...--.-.2----------------2-2------------------- 4, 41 NA NA 
Sulfur content ¢_.--.-.-------------------------------e--------- =: 1,470 NA NA 

Salt, marine_-.........-_-......__...______......._--_thousand tons. . 612 561 289 
Stone, sand and gravel, n.e.s.: 

Crushed and broken limestone. __-_____------...------------do.... 3,916 5,653 7,415 
Stone, not further described___...______-._.-.._____-__._..do___. 229 178 226 
Sand (including glass sand)___...-...._.........-.-_.......do__.. . 44 49 87 

Tale and related materials: 
Pyrophyllite. ...-...-.--..--.-.----------2------_--------do___. 67 78 101 
‘Tale. .------------- eed. 56 72 84 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black_.--..-..---.---.-----2 eee NA _L..- 454 
Coal, anthracite__..._.......-.----.-----.------....-_thousand tons... 12,436 10,242 10,273 
Fuel briquets, anthracite briquets____..-_...---.--_.--.-..-....do_... ¢ 8,500 6,891 9,194 
Peat..-----_--..---------- 22 dO ee 31 _  F8 NA 
Petroleum refinery products: 

.Gasoline and naphthas: 
Motor gasoline____.__....-...__...-thousand 42-gallon barrels_. 2,690 3,938 7,410 
Naphthas___.-.-......---.._..---_--- ~~ do___- 492 1,528 4,264 

Kerosine and jet fuel: . ] 
Kerosine. ___..-..-----------------------------------do.._. 1,366 1,975 2,220 
Jet fuel... edo 842 1,962 3,126 

Distillate fuel oils___...-------.--------.-.---------------do.... 4,083 + 10,082 9,603 
Residual fuel oil__.-...----._----------.--.--.-------.-.--do.... 7,272 118,861 26 , 735 
Liquefied petroleum gas_----------- do 107 182 396 
Other, including unspecified______......-......._.._.._....-do___- 272 r 2,062 3,868 

a 

e Estimate. r Revised. NA Not available. 

! Officially reported production only. 

2 Mostly ferrosilicon and ferromanganese.
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| | TRADE a | 

The value of major mineral exports rose other big drop in purchases of foreign- 
in 1969 principally because of greater ship- manufactured fertilizers in 1969. Concomi- 7 
ments abroad of steel plates and sheets. tantly, imports of crude-fertilizer materials 
The most important single mineral export increased. The following tabulation shows 
items, however, were ores of tungsten the trends and changes in the major com- 
($12.4 million) and iron ($6.1 million). ponents of mineral trade 1967-69: _ 
Larger imports in 1969 of iron and steel ———W eee 

| scrap and semimanufactured products and ; Value 
2! oo . - 0 (million dollars) 

of petroleum were mainly responsible for | a 
the significant increase in the value of the , 1967 1968 1969» | 
major mineral imports. The scrap, coming EXPORTS - Ce a 
largely from the United States, went to Metallic ores (mostly 

satisfy the raw-material demand of the Nonmetallic ores sl. BS 88 Td 
steel industry’s expanding crude-steel sec- Tron and steel products..... 1.9. "2.8 38 
tor; this still consists largely of scrap-based, “D*™T@cite---------------- 1-82-2267 
electric-arc furnaces. The rolling sector of Total____.-.-------. 81.1 185.4’ 41.4— 
the steel industry needed greater quanti- IMPORTS | 
ties of semifinished products, originating Iron and steel serap-___---- 18.9 22.9 40.3 

s : rude fertilizer materia , mostly in Japan, to produce ‘more sheets, (including sulfur).....-.. 2.9 10.0 14.8. 
plates, and pipes. Petroleum imports, con- Manufactured fertilizers - -_ 48.9 30. 5 11.9 

* oe * ° : ° ° ron and s oducts...) . . . sisting principally of crude oil, increased Nonferrous metals--.-..... 12:5 116.1 18.8 
markedly with the coming on stream near Nonmetallic products. -- ~~ - 10.1 oft 1 2.7 
midyear of a new refinery. : etroleum and products_-..__59.4 85.0 107.6 _ 

Fuller operation of several fertilizer Total_-.------------ 208.8 1238.4 280.3 

plants completed in recent years led to an- p Preliminary. _* Revised. | | 

Table 2.~South Korea: Exports of mineral commodities - . 
a (Metric tons unless otherwise specified) | 

ene ee) . 

Commodity 1967 1968 

| METALS 
Bismuth metal, including alloys, all forms_.._..-.-.__-.-.-.-------.----_-_.__-.- 99 75 
fron and steel: 

Iron ore and concentrate___.._..-.---.----------------------thousand tons_- 668 772 
Metal powders. -__.-...-._--.-----------.--------------------------------- 1,400 6,580 
Semimanufactures__..__-..-.--------.----------------------thousand tons__- 10 NA 

Lead ore and concentrate__..___-.----_--.---~--------------------~------------- 12,821 19,930 
Manganese ore and concéntrate___........-_-._--.------_.----_-_--~--------_---- 367 500 
Molybdenum ore and concentrate. __..._...__..--.------------------------ ee 514 509 
Rare-earth metals, ore and concentrates__......._...-_.---.-----_--._-_-- __ eee 102 a 
Silver metal, including alloys, all forms.__._.............---thousand troy ounces. - 225 418 
Tin ore and concentrate____...-..----------------_--.~---------------_long tons_. 36 2 
Tungsten: . 

Ore and concentrate. _--.---=-----------.---.--------~--------------------- 3,990 3,619 
Metal, including alloys, all forms_.......-._.......-------- ~~~ eee 12 ae . 

Zinc ore and concentrate. ___._--.--------------------------------------------- 22,819 34,075 
, NONMETALS 

Abrasives, flint pebbles___..-...---.-....-.---.------.----------------.--------- 12,448 8,227 
Cement._.._----__.-------1------- 2-5, B15 17,500 

' Clay and clay products: 
Crude clays, n.e.s., kaolin. ____--.....---..--.---~---------.---.----------- 26,358 39 ,608 
Products, refractory__.-.-------..----------.---~------------------------- 47, 287 59 ,860 

Diatomite and other infusorial earths___-....-.....---.---.-----------.--------- 307 60 
Feldspar and related materials: 

Feldspar__-..-..--------------------------------------- eee eee) = 2, 710 6,767 
Leucite, nepheline, and nepheline syenite____._..........--..--.-.--.--.---.. 25,572 28,801 

Fluorspar. . ___----.---.---------------------------~ +--+ eee ----- «= 48, 182 49 ,733 
Graphite, natural. _____..--..--.--------------------------------------------. 51,231 48 ,037 
Mica, all forms..._-...-..-.._--.....---------- ~~ eee eee 592 3,461 
Stone, sand and gravel: 

Dolomite, chiefly refractory grade_....._.-._........._.-_.___thousand tons__ 12 -. Al. 
Gravel and crushed rock___~-.--------------------------------------do__.. 13 ~ od 
Quartz and quartzite. ______..-_-_-_-----_-----------__--_----------do____ 97 72 

Tale and soapstone___---...-_-.-....--------_-----.-----_---__---------do__.. 58 49 
MINERAL FUELS AND RELATED MATERIALS 

Coal and briquets, anthracite. .._..__..._-...-._...._-__.__._.___thousand tons__ 172 226 
Petroleum refinery products, asphalt_._._.._.._.__.._....--thousand 42-gallon barrels_ - ---- 8 

NA Not available. 
Source: Foreign Trade of Korea, 1967 and 1968. Customs Bureau, Ministry of Finance.
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Major destinations of selected commodities, 1968 | 

. (Thousand metric tons unless otherwise specified) 

Commodity . Quantity 

Bismuth metal, including alloys, all forms_.......--.-...----------------------metrie tons_-_ 15 
Belgium___..-.-..-------.---+------------------------- + = ee 0 40 
United Kingdom. .--_-----.--------------------------------------------------d0.-_- 30 

Tron and steel, iron ore and concentrate. _.---..--.-..-----------------+------- +--+ eee 112 
Japan__...----------- +--+ ne nn en nnn nn en nn eee eee eee 742 

Lead ore and concentrate. _._...-.------.----.----.--------- oe ee ee ee eee - 20 
Japan..__.----------- + nn en en nn nnn nnn eee eee 20 

Molybdenum ore and concentrate._..-..-----.-------------------------------metric tons_. 509 7 
Japan_.....-------------------- ee eee ne ne ee de 267 
West Germany......-.-.----.-.--------.------2------+ +--+ dd 105 

Silver metal, including alloys, all forms.................-.---.--------thousand troy ounces_.- 418 
United Kingdom. ..__....-_...-.------------=--------+------ ~~ - doe ‘225 
Japan_...-.-------.-------------------- ee 0 193 

Tungsten ore and concentrate_.._.......-------------------------------------metric tons... 3,619 
Japan....---------.-------------- ~~ eee nee dow. =o: 144 
West Germany...-...--.-.-.-.-------------------------- + 0. 984 

Zinc ore and concentrate. ....-.--------------------------- oe ne ne eee ee 34 
Japan..___-------.---- ee ee en en ne eee . 84 

Clay and clay products, crude clays, n.e.s., kaolin... .--------------.----------------------- | 40 
Japan__-_.-.------- +--+ nn ee nn nn nn nn ee nnn en eee 40 

Fluorspar_.------------------------------- ne nn ne nn nnn eee nee 50 . 
Japan__._..--.---.-.-.------------ en eee ne ee eee eee eee YD 

Graphite, natural....._..-...--..----L----.------------------- eee 48 
Japan_._-------_----- ee een nee ee eee ee eee 42 

Tale and soapstone. _____._......-..------------------- ~~ ee ee ee eee 49 . 
Japan_...--.-.-.------------- ee nn ee ee nn ee nee en eee eee ee 38 

Coal and briquets: Anthracite._......---.-.---.---.--------.----------------------------- 226 
Japan_....---.-_--..----------------- ne nn ee ne ne ne ee nee 216 

Table 3.—South Korea: Imports of mineral commodities 

(Metric tons unless otherwise specified) __ . 

Commodity | 1967 1968 
a i Sit i SSS SSS SPS iS SSS SSS se SSS SPSS lS SS SSSSARSS 

. METALS , . | 
Aluminum, metal, including alloys, all forms...-......---..---..----------------.-- 12,394 15,404 
Copper: 

Ore and concentrate_._.....------.----------------------------- eee ---- 6,786 
Metal and alloys, all forms....-..-._---------.----.--------------.-.------. 3,466 3,475 

Iron and steel, metal: 
Scrap. ...-.-------------+--.------------------------------tbousand tons... 313 391 . 
Pig iron._._.-----_.-----------------------------------+------------- do. 46 79 

_ Spiegeleisen____..._..-_.-.---_------.--------+---------------------------- 3,000 14 
Steel, primary forms....._.-....-......---.-----------------thousand tons_- 42 NA 

: Semimanufactures__......---_.-------------------------------------d0_..- 318 232 
Lead, metal, including alloys, all forms_.._....-._.-.---.----------.------------- | 1,260 2,706 
Manganese: 

Ore and concentrate__..__..--.---.--.--------------------------.---------- 17,197 521 
Oxides_.....-..---.-----.--------- eee eee eee 452 242 

Mercury. ..-..---..------------.-----------~------------------76-pound flasks - - 323 2 
Tin, metal, including alloys, all forms_...._......---.---------------+-long tons_- 201 280 
Titanium: 

Ore and concentrate. _.....-------.-.------------------------------------- 287 ---- 
- Oxides__..------- oe eee 2, 144 3,157 

Zinc, metal, including alloys, all forms_.._..-...-.---.-------------------------- 4,645 6,780 

See footnotes at end of table.
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Table 3.—South Korea: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

7 Commodity : 1967 1968 

NONMETALS | 
Asbestos... 2-2-2 eee ----------- thousand tons-- 22 25 
Cement__..---- ee eee 0 468 142 
Corundum, manufactured___.______._--...---.----.-.----------------- +e 877 886 
Diatomite and other infusorial earths. _--.-.---.---------------.---------------- 60 157 
Fertilizer materials: 

_ Crude: | 
Phosphatic.....--..-----------------------------------thousand tons_ . 43 371 
Potassie__..........--..--..-------- ++ dO 122 mene 

Manufactured: . 
Nitrogenous--.....-.-..---------------------------------------d0__ 281 420 
Phosphatic.....------.-----------------------------.----.-----d0___- 312 140 
Potassie._..--.-----------------.---------------+---- +--+ ------d0_.. 29 68 

oo Others__.------------------------------+-----------------------d0___. 5 15. 
Gypsum. __..-.-----------------,-----------+-------------------------d0..-- 82 101. . 
Sodium and potassium compounds, goda ash___-__..-----------------------d0_._- 33 23 
Sulfur, elemental, all forms_-.-.-.-------------.~-------------------~-----d0___- 37 55 | 

, . MINERAL FUELS AND RELATED MATERIALS | 
Carbon black. ......_--...-----.--------------------------------- eee) 4, 254 44, 875 
Coal, all grades, including briquets.___..--.---.-------------------------------- r 58 . 53 
Coke and semicoke. _-..-.----.-----------------+-----+-------- +--+ eee 32 . 61 
Petroleum: —_—- 

Crude and partly refined___......---..---------.-thousand 42-gallon barrels_. 18,371 | 37,199 . 
Refinery products: 

Gasoline. ...-..-.-...----.------------------------------- --- dO. 350 — ~—20 
. Naphtha__..-......-.-_--.----------------------- 0 92 143 

Kerosine_....-.--...-.---------_----------- +e 0 367 162 
Distillate fuel oil. ...-...---_---.------------------------.------d0._.. 513 140 
Residual fuel oi]__-....._------.. 2 eee dow... «= 55, 885 8,196 
Other____....-2....-...--------------- + -- de NA — 145 

t Revised. NA Not available. - 

Source: Foreign Trade of Korea, 1967 and 1968. Customs Bureau, Ministry of Finance. 

Major origins of selected commodities, 1968 

(Thousand metric tons unless otherwise specified) 

Commodity . . Quantity 

_Aluminum, metal, including alloys, all forms....__-..-..-----------------+----------------- . 15 
United States__.._.._...-..------------ + ee ee eee ee eee 11. 

Copper ore and concentrate__.....--_----------.--------------------- +--+ ee q 
Philippines. ._........-.-----.--------+--------------------------------------------- 4 
Japan.._..____.-----..-~---- +--+ ee eee eee eee 3 

Copper, metal and alloys, all forms. ..-_----------.---------------------~.-----metric tons... 3,475 . 
United States__.-.-.....-....-..--------------------------- +--+ - dL. = 2, 782 

Iron and steel metal, scrap_____..-------------------------------- +--+ ee eee eee 391 
United States__.....-.-.-...------------------------------------ ++ -- eee ee 341 

Jron and steel, metal, semimanufactures_.__._......_.---.-.-------.----------------------- 232 
Japan____._-__--.- ee ee eee ee eee 209 

Zinc, metal, including alloys all forms._..___.-........-.---.------------------------------- 4 
Japan_,---_--------.---------- + - ee en en nn ne ee ee eee ee 6 

Asbestos__..--...-.---.-------------------- +--+ == eee eee ee 25 
Canada_...__-..---------.--------------- ee ee eee eee 16 
United States___.......------------..-- 2 ee eee eee q 

Cement... -....--..-_--.--.-------- eee eee 142 
Japan._.-_-__----.- +--+ eee eee 142 

Fertilizer materials, crude, phosphatic__.-...............--_----------------------------- ee 371 
United States.__._----.--------.-------------------------- +--+ - ee 368 

Fertilizer materials, manufactured, nitrogenous__________......-.--------------------------- 420 
Japan.__.._.------- ene ee ee eee eee 405 

Fertilizer materials, manufactured, phosphatic_____...._...._.__.__-------------------------- 140 
United States____....-..--__-------- eee eee eee eee 140 

Gypsum._..__---.-------------------------- eee ee eee eee 101 
Mexico______-------- + ee en en en nn ee nn ee nee 92 

Sulfur, elemental, all forms_._.._-.-.------- eee eee 55 
Canada_.._....---------------- eee ee eee eee 50 

Coke and semicoke. _.._.-._---.------------__--_---_-.-__------------------metrie tons__ 51 
Japan__.._____. eee - 0 51 

Petroleum, crude and partly refined___._-...__._...._.._.....-..-.-thousand 42-gallon barrels__ 37,199 
Mainly from Iran and Kuweit__--.-..--._--_----------------------------------do-__.. 37,199
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COMMODITY REVIEW | ee 

- METALS Iron Mining Corp. The Chungju mine of | 
| _ oo Young Poong produced 170,000. tons, but 
Aluminum.—The country’s first primary reserves reportedly were virtually ex- 

aluminum plant, a 15,000-ton-per-year re-  pausted. Output at the Mulkum mine of 
finery of the Korean Aluminum Company, ya ehung Mining Co. declined 37 percent 
came on stream in June at Ulsan. Techni- to 130,000 tons because of its owner’s finan- 
cal assistance in construction was given by cial difficulties. . . 

| Showa Denko Co., Ltd., of Japan, which Iron and Steel_—At midyear the iron 

provides the alumina feedstock. Approxi: and steel industry consisted principally of a 
mately 3,000. ingot tons of aluminum, val- several companies with a total maximum | 
ued at $1.6 million, had been shipped to annual capacity of about 200,000 tons of 

_ Japan by yearend. Additional facilities at pig iron in small blast and electric-arc fur- 

: Ulsan include a 3,000-ton-per-year extru- nates and a rotary kiln; approximately 15 — 
ston Press. | concerns with a total annual capacity of 
_Copper, Lead, Silver, and Gold.—The about 800,00 tons of steel ingots from 
Changhang custom smelter and refinery re- electric-arc furnaces, Bessemer converters, 
mained the key nonferrous installation, 4 open hearths; and about 40 enter- 

producing 5,221 tons of copper and 3,478 prises with an annual rolling capacity of 
tons of lead, as well as significant portions slightly over 1 million tons engaged mainly 
of the domestic gold and silver output. in producing reinforcing rods. Much of the 

_ Concentrates from the Philippines and steelmaking equipment, which dates from 
Canada and scrap provided a substantial before World War II, and the rolling 

portion of the raw material for copper. inilis) which were established during the 
_ _Denationalization of Changhang, operated j959°5 are reportedly uneconomically small 

_ by the Government's Korea Mining and and now outmoded. Total employment in 
Smelting Corp.. was reportedly decided the industry was estimated at 20,000. - 

upon during the year. — Co At yearend the projected new integrated 
| Indications of a major native copper dis-  gteqy plant at Pohang was scheduled to re- 

covery in Kyongsang-Pukto Province were ceive its one blast furnace, with an internal 
reportedly not substantiated by later dia- working capacity of 1,600 cubic meters, 

mond-drilling. The most important source anq two converters. Other facilities, includ- 
of the 22,167 tons of low-grade copper con- ing continuous-casting equipment and a 
centrate produced indigenously was the hot-strip mill, were apparently to be added 
Kunbuk copper mine with 3,266 tons. An ater 7 oO 
estimated 70 percent of the 32,953 tons of Tungsten.—The long-run decline in na- 

lead concentrate produced was from the tional output resumed in 1969 as Sangdong 
Yeong Hwa lead-zinc mine of Young the world’s largest producer—produced 
Poong Mining Company, Ltd. Most if not only 3,061 metric tons of scheelite concen- 
all of Yeong Hwa’s lead output was  tyate, 19 percent less than the previous 
shipped to Japan. Production of silver in- year. The program for developing deeper, 
creased by nearly one-half because of the jowergrade ore at Sangdong had not yet 
opening in August of Young Poong’s new been completed at yearend. Rapidly rising 
Bupyong silver-lead mine at Inchon. Indi- world prices, however, stimulated the re- 
cated reserves were reported as 2 million opening of the Il Kwang copper-tungsten 

tons of ore containing 330 grams per met- mine to develop an estimated 100,000 tons 
ric ton of silver and 2.5 percent lead. 6 percent tungsten ore. 
Equipped with a flotation mill capable of Zinc—Yeong Hwa was again by far the 

handling 400 tons of ore daily, Bupyong largest producer of the 41,163 tons of zinc 
produced 287,000 ounces of silver by year- concentrate. Ulchin (7,631 tons) and Sin- 
end. yemi (3,936 tons) were much smaller but 

Iron Ore.—Production, geared largely to still significant mine sources. Virtually all 
supplying Japanese demand, declined sig- of Yeong Hwa’s output was shipped to 
nificantly principally because of falling Japan for metallurgical processing, but a 
Japanese market prices. The largest output 7,700-ton-per-year refinery was under con- 
(309,000 tons) came from the Yangyang struction at pithead for completion in 
mine of the recently denationalized Daihan 1970. In addition, sufficient reserves had
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been developed by Young Poong nearby to of extensive US. assistance, seemed to indi- 

justify the building of a 1,000-ton-per day cate production would reach 2 million tons 

ore flotation mill, four times the size of | by yearend. This would be about the same 

the existing-mill. . as production in 1968, but below the 2.4 

All refined zinc was produced in 1969 by million tons targeted. | | 

the small custom refinery of Tongshin In- Petroleum.—In April, Gulf Oil Corp. be- : 

dustries Ltd. near Seoul, which operated at came the first international oil company to’ 

| about one-half capacity. Reportedly, capac- reach agreement with the Government on : 

ity was raised to 6,000 tons annually near exploration of the country’s continental _ 

yearend, apparently in anticipation of in- shelf. If the projected three-phase investi- 

- creased ore supplies. gation program is carried out, Gulf—oper- 

| . ating through its wholly owned South Ko- 

| NONMETALS | . rean subsidiary, Gulf Oil Corp. of 
Cement.—Greater utilization of capacity x orea—will spend a minimum of $8 mil- 

built the previous year was 4PP arently PT! lion over a maximum of 8 years in explor- : 
marily responsible for a 36-percent increase |, g about 27,000 square miles in ‘two. dis- . 

in production and the movement of the Qonii euous - blocks “off the west coast. 

country in 1969 into the position of a net Gradual relinquishment of 75 percent of 

xpos The only identified plant addi-  Guif’s concession area during exploration 

ton myo ved the doubling of the Tanyang was provided for. If production proves fea- 

facility of Hyun Dai Construction Co. (0 sible, exploitation rights are guaranteed 

aac tons annually near the beginning for at least 30 years. Initial royalty would 

of the year. ; . be set at 12.5 percent, with taxes limited | 

Sulfur-—Most of the countrys growing to a 50-percent corporate levy on net prof-— 

| demand for sulfur, all of which has been its. By yearend Gulf had completed its 

mp orted, is used in the production of ° ul- seismic survey work, while subsidiaries of 

furic acid for the manufacture of. fertiliz- Royal ‘Dutch /Shell and California Texas 
ers. In 1969, two mixed fertilizer plants— Oil Corp. were ‘ne gotiatin g similar agree- 

the Ulsan plant of Yong Nam Chemical nents for other roughly equal-size offshore 
Fertilizer Co., Ltd. and the Chinhae plant , pessions to the west and south. 

of Chinhae Chemical Co., Ltd.—contained The most important development in pe- . 

| roughly 90 percent of the national sulfuric |. oj.um processing was the midyear start- 

acid production capacity of about 400,000 up of Honam Oil Refining Co., Ltd’s, new 7 

tons annually. The remaining acid produc: refinery at Yosu on the southern coast. A 

. tion capacity was accounted for by 12 joint venture of Lucky Chemical Co. of 
| smal] producers. In addition, a 50-ton-per- ci Korea and California Texas Oil 

day acid plant based on sulfur recovery Corp. of the United States, the 65,000-bar- 
from stack gases was to have been erected rel-per-day plant also has 9,500-barrel uni- 

before yearend at the Changhang smelter fining and 5,600-barrel reforming units. In- 

and refinery. Nonacid sulfur consumption, (iygeq in the estimated 10.7 million 
estimated at 6,000 tons un 1969, went for barrels of products produced during the 

rubber manufacturing (50 percent), paper- year was an estimated 600,000 barrels of 
making 5 percent) , and carbon disulfide naphtha shipped to Japan under a short- 

production (25 percent) . term contract. At the other operating re- 

MINERAL FUELS finery, the 115,000-barrel-per-day Ulsan 

Coal.—Production stabilized in 1969, ap- plant of KOC, which ran at full capacity 

parently benefiting from such Government throughout the year, 11,000 barrels of cat- 

relief measures (adopted the previous alytic reforming capacity was reportedly 

year) as the extension of $7.4 million in being added to the existing 6,800 barrels. 

potential new loan money for mine devel- While international financing was still be- 

opment; the initiation of improvements on ing sought, site work began for a 50,000- 

mine-to-consumer transportation facilities; | barrel-per-day topping unit at Inchon. A 

the raising of the Government’s Daihan joint venture of the Government and Union 

Coal Corp. (DCC) capitalization from Oil Corp., the output of the facility is re- 

roughly $15 million to $37 million; and a portedly to go partly to an associated 

25-percent increase in coal sales prices. power-plant in the form of fuel oil and 

Output at midyear from DCC’s Changsong partly for export (probably to Japan) as 

mine, the country’s largest and a recipient naphtha.
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The petroleum industry, which is the ral gas, the limited areal extent of Kuwait, 
bulwark of Kuwait’s economy has again and the country’s narrow domestic market. 
expanded operations. Crude oil production =§$The results of the. Government’s first 
(excluding Kuwait’s share of production in geological survey were reevaluated during 
the Kuwait-Saudi Arabia Neutral Zone) _ the year. It was decided to follow through 
increased 6 percent during 1968, a rate un- with detailed surveys covering surface and 

changed from that of 1968 but somewhat underground minerals resources other than 
higher than that of the general economy oil. A French firm has been contracted to 
during 1969. Payments to the United Arab perform the surveys, to be completed by 
Republic and Jordan, which amount to the mid-1970. : 

equivalent of about $180 million annually The Industrial Law of 1965 called for | 
or (nearly 25 percent of Government in- expansion of small manufacturing plants 
come) has been a major cause for the rel- and public assistance to small industries. It 

_ ative slowdown in domestic development. also created the Shuaiba Industrial Devel- 

Income from petroleum production, re- opment Board to study likely industry 

) fining, and exports contribute about 50 projects. To date, the scope of industrial 
percent to the gTOss national product and investment has been limited. The largest 

more than 90 percent to Government in- mineral industry investments other than 

come. These revenues, which amounted those of the petroleum industry have been 

to $670 million in 1968 and about $700 in a fertilizer plant, a company for manu- 

million in 1969, have enabled Kuwait to facturing oil well drilling muds, and in 
build an impressive social and economic plans for a petrochemical industry for 
infrastructure, import skills from abroad, making plastics and raw materials for ex- 
and accumulate extensive external financial port. The drilling mud plant imports raw 
reserves. Petroleum revenues, however, materials from Iran and was set up by a 

have led to an imbalanced economy, re- subsidiary of Dresser Industries, Inc., (a 
flected in the disproportionate relationship qs. firm) and a Kuwaiti group. 

between the economic factors of produc- The only nonpetroleum mineral industry 

tion; land, labor, and capital. Other min- which predates the Industrial Law of 1965 
eral operations are limited to the. brick plant built in 1986 by the Ku- 
production of nonmetallic construction ma- 8 a brick plant Sut y 
terials, Efforts to diversify the. economy walt Sand Lime Brick Co. The plant was 
have met with great obstacles, primarily acquired in 1960 by National Industries 

because of the extreme shortage of natural TSupervitow forei ineral ‘alist ( 

resources other than petroleum and natu- leum) Bureau of Mines, Washington, D.C. pene” 

465
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| Co., a mixed-capital firm. In 1961, it PRODUCTION oe | 
broadened its scope to include cement Crude oil production by KOC the sole | 
products and, more recently, asbestos ce- producing c ompany in Kuwait proper, av- 

ment and spiral-wild steel pipe. eraged 2.575.455 barrels daily in 1969, 
Major petroleum facilities other tha "about 6 percent above the 1968 level. Re- 

crude oil producing and handling equip- finery throughput averaged 400,000 barrels 
ment are three petroleum refineries; the per day that year. Marketed natural gas 

Mina al Ahmadi é fant, ounce ne Sawant totaled 129,273 million cubic feet, two- 

| ee ro te NPG) ang thirds of which was used as fuel by KOC. 
| wart ational + etroreum 0. ( . ) “1 Minor mineral commodities produced in 

the Mina aa plant, American Ince- 1969 were 46 million sand-lime bricks, 694 
an na Aaow toe the expansion of pe tro. tons of hydrated and quick-lime, 4,000 tons 

| eum Facies, the fist Sar development ces 
plan, -68 throug -—72 calls for a ae 

| industrial expansion at Shuaiba, as well as Of Aminoil. Data on sulfur recovered from 
construction of an asphalt facility, a chlo- the Shuaiba refinery of KNPC are not — 
rine plant, aluminum plant, and cement available. In 1968 (latest data available) , — ., 
pipe works. Most of these will be financed petrochemical production totaled 199,169 | 
by either private or joint public-private tons, of which 103,705 tons were urea and | 
sources. | | 95,464 tons were ammonia sulfate. | | 

Table 1.—Kuwait: Production of crude petroleum and petroleum refinery products 
, (Thousand 42-gallon barrels) 7 | a 

| a Commodity = 1967 1968 1969 | 
. Crude petroleum. ._-.-_..-.------------------------- | 886,719 886,125. 940,041 

Petroleum refinery products: ! | . _ | , 
Motor gasoline. ---------+-------2--02-#07220777- 2 ere 4,208 1,058 . 

et fuel. ._--- ee eee 35 . 
Kerosine-____.-.--..---------------------------- 363 . 1,287 - 3,674 
Distillate fuel oil. .--..-------------------------- ., 18,530 48 ,380 46,930 . 

. Residual fuel oil_.-.---_.------------------------ 60,410 47,969 50 , 627 
Liquefied petroleum gas 2______.. 1. ...2---------- 8,591 16,829 17,163 
Other refinery products________.----------------- 19,490 . 6,437 © 4,843 

| Total. ...--------- eee eee eeeeeee-------- 110, 450 125 , 522 130,925 
Refinery fuel and loss_-_----------------------------- 1,116 1,509. 1,379 

1 Includes output from KOC, Aminoil, and KNPC refineries | 
2 Includes production of natural gas process plant. - 

TRADE | Ocean areas; the Russians will supply 
os : products to KNPC for its contracts in 

wat in 1968, ranked fifth among the Northern Europe. KNPC’s principal con- 

the. would he came, me O68 Max of tract in Europe is to supply 1 million tons 
‘ » The same as in + Os. annually of products (largely distillate fuel 
the petroleum exports are by the KOC oil) to West Germany. Part of this 
owners, British Petroleum Co. Ltd., and ontract is now being ‘ supplied by a 
sat Corp. ae the completion of swap with the Compagnie Francaise. des 

| ual a reanery K nee has been an oc — Pétroles for about 200,000 tons of distillate 
porter. “ latter as &XP erlenced difi- fuel oil annually. In addition, Rumanian 
culty meeting its export commitments be- officials have proposed a $100 million 

cause of the Suez Canal closure. Officials of barter arrange ee under which Kawai t 
° ’ 1 

me USSR. one nen ae exchen talks would export refined petroleum products 
a Be 0 and petrochemicals in exchange for Ru- refined petroleum products for their re- manian goods, mainly oil equipment 

eed c ae Und ey and reel Nee Bunkers of vessels and aircraft engaged 
ll ae nder the proposai, ; in international trade in 1968 was as fol- 

wil suppply products from the Shuaiba lows in thousands of barrels: aviation gaso- 
refinery to the Russians to meet their sales “Jine 14; jet fuel 265; distillate fuel oil, 
commitments in India and other Indian 10,351; and residual fuel oil 19,939.
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‘Table 2.—Kuwait: Exports of crude petroleum and petroleum refinery products 
(Thousand. 42-gallon barrels) 

TC CT AD ASCE SC I ST CCITT A aC OC TC AS SO Ce Sgt 

Commodity 1967 1968 1969 
a EE 
Crude petroleum__.........---....--------_.-------- 755,203 792,421 1 835,575 

Petroleum refinery products: 
Gosoline....------------rer-ec ee neocon eetne nee 308 1,22 / 4,232 
erosine_..-.--..-.--------- ee ee . 0 

Light distillate, unfinished. 2v2vvzvvv72722777777772 G8 Oa 868 eee ight distillate, unfinished. ........_..-..---.__-_- ,031 
Distillate fuel oil.__....-.--.-.-..-.--.-......... 16°912 \ 36, 024 36,255 

~ Residual fuel oil. 2-222. ce eee leeeee 34,482 28,212 29,110 a 
Other_.....------2-----2 22222 o eee eee 880 6,341 5,969 | 

Total. ...---.2----------.-- eee -eeee- 68 , 202 68,117 78,723 
Liquefied petroleum gas 2_._._....-..--_-----_-_..-___- 11,409 15,891 12,097 . 

. ; 1 Major destinations were (in million 42-galion barrels): the United Kingdom, 144.5; Italy, 109. 1; Nether- 
lands, 99.5; Japan, 90.0; France, 69.3; Ireland, 60.5; Singapore, 34.7; and Belgium 31.7. Of total crude oil 
exports 64.2 percent went to Europe and 28.4 percent to the Far East and Oceania. 

2 Propane, butane, and natural gasoline from natural gas process plants. 

- _ Table 3.—Kuwait: Imports of selected mineral commodities 
| . . (Metric tons unless otherwise specified) 

peer en Phe ps ppunraenesesyneraeptanereninaanm ness 

Commodity 1966 1967 
en eee 

METALS a 
Aluminum and alloys !__._--- eee 583 1,299 
Copper and alloys !_.__-.-.....--------.--------- ee 298 198 
Iron and steel: | . 

Scrap and unwrought__._...--...-2-- 2 1,345 26,1238 
Semimanufactures__........---..--------- 2 eee 191 , 066 245 , 668 

Lead and alloys!__._..-.-.-2- 2-1 ee eee 150 311 
NONMETALS | 

Asbestos sheets._.__..-.-_-.0.2- 2 eee 3,065 2,364 . 
Barite compounds. _.--.-.......2----------------------- 26,975 34,132 
Cement... ...----.---.--.---- ee eee eee 729 ,123 1,048,588 
Diamond._.---_------.----.-.--------_--------_carats__ eee eee 905 
Gypsum and limestone_______...-.--._.___.--_ eee 8,308 oo). 11,171 
Marble.._.----.----------.--1-- eee — 7,382 — 4,484 , 
Salt... 2 eee 1,400 ; 1,074 

MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquets_._.....___._-__-.---.--_---_____- 216 377 
Crude petroleum. ._-_.__.-..._thousand 42-gallon barrels -_-_ 25 ,273 22,138 

Petroleum refinery products: a oo 
Gasoline. ...-_---.-- ee wee _do____ 15 14 
Liquefied petroleum gas..____....._---..--._-_-do___. 251 363 
Lubricants_.......-....-22.-.--- ~~~ -do____ 104 126 
Asphalt_...2222 22-2 do 28 67 

Total__ 2. doe 398 570 

| 1 Sheets, bars, and pipes. | ; 

| COMMODITY REVIEW (KCFC), which uses natural gas from 
Metals.—Alumi int t ne nearby oilfields as the basic raw material. 
63 tic o— uminum— jon ven 1969 be The plant has a capacity to produce 400 

sotations were undertaken in tons per day. of ammonia with other tnits 
tween the Government of Kuwait and the . 
Ethyl Corporati US. firm) for the for the production of urea, 550 tons per 

y se poration (a vvaqe ) . day; sulfuric acid, 400 tons per day; and 
construction of a $100 million aluminum : 
as . . ammonia sulfate, 500 tons per day. 

reduction plant in Kuwait. The proposed . . es 
lant would import alumina from Aus- This first plant will be joined by a new 

plant wou P ; $80 million KCFC complex at Shuaiba due | 
tralia and produce aluminum by electrol- . “4s . 

sis. Major points of the negotiation vet for completion in 1970. Capacities will be 

Y b a n s h le a) a i 1,600 tons per day of ammonia, one half 
to be reso ved are the electricity costs an of which will be converted to urea in a 
financial participation. ; _  1,400-ton-per-day unit. German and Japa- 

Nonmetals.—Fertilizer Materials—Ferti- nese firms are building the principal units. 

lizers are produced at the Shuaiba plant of During 1969, KCFC announced the con- 

the Kuwait Chemical Fertilizer Co. clusion of two contracts calling for the
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supply of $5.0 million worth of urea to each with a capacity of 600,000 barrels near 
Pakistan and $3.7 million worth to India. Mina al Ahmadi. 

In Pakistan it was announced that 70,000 KOC completed an exploration survey of 
tons of nitrogen fertilizer would be re- Kuwait Bay and the southern half of Bu- 

| ceived from Kuwait. The transaction with biyan Island; on November 30, 1969, Bubi- 
India stipulates the barter of urea in re- yan No. 2 was the first exploration well 
turn for an equal value of jute sacks, drilled on the island since 1963. a 
which KCFC will use directly in its bag- Although KNPC’s Shuaiba refinery was 
ging operations. completed during 1968, the plant was | 

Mineral Fuels and Related Materials—— plagued with operating problems through- 
Petroleum and Natural Gas.—Although . out 1969. During December 1969, the refin- 
KOC (the only crude oil producing com- ery was declared “fully operational” and 
pany in the country) showed fairly even throughput of about 80 percent of capacity | 
growth during 1968, production in 1969 was attained. The new much-publicized 
was distorted by uneven ‘monthly offtake H-oil unit,‘ which came on stream in No- 

by the parent companies. In order to meet vember, 1969, will make considerable | 
a commitment to the Government to at- change in the refinery output pattern; not 
tain a 6-percent increase over 1968 produc- until it has operated for several months | 
tion, the KOC increased output during the | will it be known whether the 1.5-percent- 

last 2 months to about 2.9 million barrels sulfur-content residual fuel oil can be pro- 
daily. : duced or if the flexibility in producing 

The major accomplishment of KOC dur- medium to light products can be realized.2 
ing 1969 was the completion of a 77-mile, . In 1968, a joint venture agreement with | 
 30/36-inch pipeline system between the the Spanish national company, Hispanica 
northern fields and the Ahmadi tank farm. de Petréleos, S.A. (Hispanoil) and KNPC 
The right-of-way parallels the existing 30- created the Kuwait-Spanish Petroleum Co. 
inch line. When branch lines, gathering (KSPC), with exploration and. exploitation 

. centers, and ancillary facilities are com- rights covering a large part of Western | 
pleted in early 1970, the total rated capac- Kuwait and the northern half of Bubiyan _ 
ity of the line will be 500,000 barrels Island. Exploration was scheduled for the 

daily, raising the maximum throughput ca- latter part of 1969, with Bubiyan Island 

. pacity at Ahmadi to 3.7 million barrels ¢xpected to hold the best promise. | 
per day. These new additions to KOC’s A year-long controversy over new labor 
production facilities are among several law legislation for the oil industry was cli- 
projects in a development program initi- maxed by the issuance in June of Law No. 

. a . 28 of 1969. The new law amends Kuwait’s 
ated in 1968 and for which a new coordi- basic 1964 levislati ‘ne labor i 

. . . | legislation concerning labor in 
| nating organizational unit was set ‘UP the private sector, and in particular amends 

called the Crude Oil Production Expansion = and corrects Law No. 43 of 1968. The new 

(COPE). The program includes three legislation liberalizes vacation and _ sick 
gathering centers in the northern fields, Jeave benefits, housing gratuities, and re- 
four gathering centers in the Burgan-  tirement benefits. The latter favors Ku- | 
Ahmadi area, and five huge storage tanks waiti as against non-Kuwaiti laborers. 

KUWAIT-SAUDI ARABIA NEUTRAL ZONE 
On December 18, 1969, the Governments lished primarily for administrative pur- 

of the Kingdom of Saudi Arabia and the poses, the present petroleum concessions 
State of Kuwait signed an agreement for- continuing in force. Saudi Arabia will con- 
mally dividing the Neutral Zone and de- tinue to receive payment for onshore pro- 
marcating a new international boundary duction, all of which is on the Kuwait side 
between the two countries. The document of the boundary. Kuwait will continue to 
is supplemental to an earlier agreement receive payment for offshore production 
signed in 1967. The boundary dividing the from Khafji oilfield, which is the northern 
Neutral Zone is a straight line running extention of Saudi Arabia’s Safanija field. 
east-west approximately bisecting the Neu- Y Pewoleum Intell Weekly. V. 8. No. 62 
tral Zone. The new boundary was estab- p,.-99. 1969, p. 4.



- KUWAIT, KUWAIT-SAUDI ARABIA NEUTRAL ZONE, AND SAUDI ARABIA 469 

-. Petroleum is the only commercially ex- rise. However, offshore production increases 
ploited mineral resources in the Neutral in 1969 exceeded the onshore decline 

- Zone. The status of an investigation of the | which resulted in an overall 4-percent in- 
suitability of oolitic limestone deposits for crease during the year. Offshore production 
the manufacture of cement is not known. by the Japanese-owned Arabian Oil Co. 
Payments to the Kuwait Government in Ltd. (AOC) amounted to 322,436 barrels 
1968 resulting from petroleum production per day during 1969; production of the 
amounted to an equivalent of about $40 joint operation onshore by Aminoil and 

| million; those to the Saudi Arabia Govern- Getty Oil Co. totaled 124,500 barrels per 

ment totaled about $50 million. The lower day. Although Aminoil is entitled to half | - 

) figure for Kuwait reflects the marketing of the joint production, the company’s 
difficulties of the American Independent  offtake was only 28 percent of total pro- 
Oil Co. (Aminoil), the onshore concession- duction. Aminoil’s offtake has been declin- 
aire for Kuwait. ing the past several years, especially since 

i -- the Suez Canal has been closed, the result 
| PRODUCTION of having few market outlets east of Suez. 

Following the trend that began in 1965, Moreover, Aminoil crude oil has an espe- 
onshore crude oil production continued to cially high sulfur content that is difficult to 
fall, and. offshore production continued to market in the industrialized countries. 

Table 4.—Kuwait-Saudi Arabia Neutral Zone: Production of crude petroleum 
. and petroleum refinery products 

: (Thousand 42-gallon barrels) - ; 

_ -. Commodity oe 1967 _ 1968. 1969 | 

Crude petroleum__-.-------------------------------- 151,461 «156, 720 163,149 

Petroleum refinery products: 1 oe . - | 
' "Distillate fuel oil... - 2 eee eee 3,242 159 140 

.. Residual fuel oil..-...----.------------ eae 5,932 211,258 11,245 
Other 3____-__--------------- +--+ -- 1,421 3,294 2,647 

Total. _...-------------------------e------ 10,595 | 44,711 14,032 
_ Refinery fuel and loss___-_---------------------------- 277 422 463 

1 Excludes output from Aminoil refinery.in Kuwait. : . 
2 Includes some heavy distillate fuel oil. 
3 Mostly naphtha. . : | 

| TRADE from Khafji oilfield and the tightening of 
ae | es . anti-pollution. regulations in Japan, Japa- 

k essentially all ‘ AOC's oe 1s mar nese refineries are pressing for the eventual 
eted in Japan, and consequently it is not Gjimination of. the preferential market. 

affected by the Suez Canal closure. Fur- Any possible decline in export demand for 

thermore, the Japanese Government com- Khafji crude is expected to be offset by 
pels refiners in Japan to take certain an increase in production from the new 
amounts of AOC production. However, be- Hout oilfield that came into production 
cause of the high sulfur content of crude during mid-1969. 

Table 5.—Kuwait-Saudia Arabia Neutral Zone: Exports of crude petroleum | 
- and petroleum refinery products 

(Thousand 42-gallon barrels) 

Commodity 1967 1968 1969 e 

Crude petroleum !____ 2 eee ee 138 , 137 131,252 142,000 

Petroleum refinery products: 2 a 
Distillate fuel oil. ._.______.-.-_---_---__- Lee. 3,141 150 NA 
Residual fuel oi]_______________-.._----__-_______- 3,249 5,408 NA 

_ Other 3_____--- 2+ 1,421 2,789 NA 

Total____------_--_---.---------------------- 7,811 8,347 8,500 

e Estimate. NA Not available. 
1 Includes some petroleum refinery products mixed with the crude oil before exporting. 
2 Excludes some petroleum refinery products mixed with the crude oil before exporting. 
3 Mostly naphtha.
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COMMODITY REVIEW - of 1969 was 52,380 barrels. Facilities which 

Mineral Fuels and Rel ated Materials  2'¢ capable of handling 100,000 barrels per 

Petroleum.—Oil from Hout field will be © day of Hout p roduction include flowlines; 
. . a 24-inch, 25-mile line carrying . Hout 

blended. with that from the Ratawi Zone crude to Khafji field; a 24-inch, 19-mile | 

of Khafji field to give an export blend  jine carrying a blend of Hout and Khafji 
having a sulfur content of 1.4 percent. crude to onshore and offshore gas-oil sepa- 
Crude from the latter zone is of much _yation systems; and four 268,000-barrel 
higher quality than that from the Bahrain storage tanks. At yearend 1969, AOC was 7 
Zone of Khafji field, until now the major considering the construction of a 10,000- to 

| source of AOC crude. Average daily pro-  15,000-barrel-per-day desulfurization unit 

| duction of Hout field in the last 3 months at their Khafji refinery. | : 

| SAUDI ARABIA | | | | 

Although Saudi Arabia’s petroleum in- USGS has been joined by the French Bu- 
| dustry made substantial advances in 1969 reau de Recherches Géologiques et Min- _ 

and continues to sustain the nation’s econ- i¢res (BRGM) and the Geological Survey 
omy, evidences of industrial diversification, of Japan. The Directorate General of Min- 
particularly in the mineral areas, are be- _ eral Resources, an agency of Saudi Arabia’s 
coming more apparent. A new 5-year de- Ministry of Petroleum and Mineral Re- : 
velopment plan covering 1970-71 to — sources, has the responsibility of coordinat- 
1975-76 was approved in September 1969. ing and administrating the nation’s 

- The plan envisages raising the gross na- mineral resource development program. 
. tional product (GNP) 9.3 percent an- = Recent mapping has shown that the 

| nually during the plan period, compared western part of the country consists of ig- 
with a 8.5-percent average annual increase neous and metamorphic rocks collectively . 

| in recent years. The plan also reaffirms the termed the Arabian Shield where gold, sil- 
nation’s policy of diversifying the sources ver, and copper were mined over a thou- 
of national income, and thereby reducing sand years ago. Attention has been focused 
the country’s heavy dependence on oil. In on the ancient mine workings, of which — 
1968-69, income originating from the oil several hundred have been located. Some 

sector accounted for about 50 percent of two dozen have been investigated by geo- 

the GNP, 90 percent of foreign exchange logical and geophysical surveys and by core 
earnings, and 85 percent of budget reve-  qyijjing. Although no outstanding discover- 
nues. One objective of the plan is fo re- ies have been made yet, substantial miner- : 
duce the oil sector contribution to GNP to eas | 

oy alization has been encountered, and several 
47 percent. Tax and royalty payments in 
1969 to the Government by the Arabian Prosp ects have reached the Stage where 
American Oil Co. (Aramco), the sole pe- shaft-sinking for bulk sampling is being 

troleum producer in Saudi Arabia proper, Considered. 
were $895 million. Payments by producers 
in the Neutral Zone are believed to have PRODUCTION 
totaled $50 million that year. The Aramco Although no data are published on the 
payments represented a 2.6 percent increase production of nonmetals, cement produc- 
over the 1968 figure of $872 million. The tion, based on partial year data is believed 
Government’s income per barrel of crude to have made a substantial gain; gypsum 
produced by Aramco averaged $0.820 in and lime production declined somewhat. 
1969 compared with $0.842 in 1968. This Crude oil production rose an important 5.5 
decline resulted from the closure of the percent, however, this was the lowest rate 
Trans-Arabian Pipeline (Tapline) during of increase in recent years. The lower rate 
much of the year. was occasioned by the closure of tapline 

Until 1963, when the U.S. Geological for 110 days following sabotage on May 30, 

Survey (USGS) was invited to make a sys- 1969. 
tematic study of Saudi Arabia, the search Wn. ; ; | 
for minerals was sporatic. Since then, 9 Middle East Economic Survey, Beirut, Sept.
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Table 6.—Saudi Arabia: Production of mineral commodities 
SS SS SS ss SS ae + 

* 

~ Commodity 1967 1968 1969 
eee 

| NONMETALS 
Cement. _.__-....0.--...__________._.__metrie tons... 323 ,239 1 510,800 e 550,000 © 
Gypsum.__.__..---.---------.-------2 edo. 27, 752 40 ,302 e 35,000 
Lime. ___----------------------------------.do___- 6,500 10,870 e9,000 > 

MINERAL FUELS AND RELATED MATERIALS 
Crude petroleum. ._..._...-thousand 42-gallon barrels__ 948,110 1,085,773 . 1,092 ,322 
Natural gas (marketed) e._._.._..--million cubic feet_- e45,000_ —tv e 50,000 93 , 826 

Petroleum refinery products: 
Aviation gasoline.___...thousand 42-gallon barrels__ 125 145 176 
Motor gasoline... =. 2222. 2220.2---22- 22. doll. 20,404 24,446 25,408 — 
Jet fuel. ...-_--.-----------------------._do___- 9,438 13,177 - 18,962 
Kerosine. ..__.--.------------------.--...d0___. 2,885 3,081 3,190 
Distillate fuel oil. .-..----...-.-..-..---...do____ -16,221 18,738 18,265 
Residual fuel oil-_.-.-_----....-...--..-.._do____ 64,655 76,376 80,665 
Liquefied petroleum gas____-_.....-........do____ 6,683 - _ 10,685 13,251 . 
Other. _-----------------------.--- 2. do___- 842 822 891 . 

Total. ..----------2 2-2-2 d0__. 121,253 147 ,420 155,808 — 
Refinery fuel and loss._.........___._..-_._-.._do___. 5,577 .. §,755 5,635 
$e 

¢ Estimate. 
1 For the period March 30, 1968 to March 18, 1969. 

TRADE the availability of enough water and the © 
, . 7 : discovery of additional reserves. Known re- 

a nee f eee Me one ape _ serves are estimated from the surface to 
chs Wane are €s any Y rs 350 meters at 8 million metric tons. These 

commodities exported by Saudi Arabia . 
| } eaye gg reserves have an average grade of 2.2 per- . 

were valued at about $1.6 billion in 1969. | .- 
Major mineral import emimanufac cent copper, around 1.4 percent zinc, and 
4 “ 1 ‘st ol or dace, s id. and vment additional values of gold and silver. Explo- 
The ‘ot 7 rs ° f miner, 1 em ort c . the ration is continuing, both of the main ore 

© cota’ vale of manera’ imports in body at a greater depth and at known 
. Hejira calendar year 1385 (May 1, 1965 . wee 
: . . prospects in the vicinity. 

through April 20, 1966) were equivalent . | vas 
to $80 million Iron and Steel—A project for. exploiting 

- ee , 7 the Wadi Fatimah iron ore. deposit has 
. reached the final planning stage. Feasibil- 
COMMODITY REVIEW ity studies indicate that the iron ore from 

| Metals.—Copper.—A profitable mine is the deposits would be cheaper than im- 
now foreseen as a strong: possibility at ported ores. This ore would be fed to the | 
Jabal Sayid, where a copper, zinc, silver, Jidda steel plant which is still in the plan- 
and gold deposit was discovered by BRGM ning stage. Steel output from the plant 
in 1965. The decision to go ahead with would be about 200,000 tons per year. To - 

| construction of a plant with a capacity of achieve this target, an estimated 400,000 to 
1,000 tons of ore per day is dependent on 500,000 tons per year of ore will have to 

_ Table 7.—Saudi Arabia: Exports of crude petroleum and petroleum 
refinery products 

(Thousand 42-gallon barrels) 
eee nen emcee enn 

ST CTL A ST 

Commodity 1968 1969 
—_—_—_———— nh 

Crude petroleum. ____--...-.--.-.---_------ eee 891,675 938 , 547 

Petroleum refinery products: ! 
Motor gasoline...........--.----------------------- 21,179 21,522 
Jet fuel... 2-2 eee -13,298 14,100 
Kerosine_ ___._.-..-----.-------.---------- +e 1,430 1,366 
Distillate fuel oil. ........---.-_..--.--- eee 15 ,322 13,541 
Residual fuel oil._.....-.._....--------------------- 44,500 47,464 
Other_._------------2--- eee 9,905 13,1389 

Total___-.-------------------------------------- 105,634 111,132 
nS 

1 Statistics are for Aramco only. Data on country of destination are not available. The continental distribu- 
tion of total crude petroleum and petroleum refinery products exported in 1969 was as follows, in percent: . 
Europe 49.1 percent; Asia 36.1 percent; South America 3.8 percent; North America 2.9 percent; Africa 4.9 
percent; Australia 3.2 percent.
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| Table 8.—Saudi Arabia: Imports of mineral commodities : 
. (Metric tons unless otherwise specified) 

a Commodity | 19651 . 19662. 

METALS : | | 
Gold 3___..---_-__.-_.--.-____.._.-thousand troy ounces. - 353 . 1,215 
Iron and steel: 7 

Serap___.-_----------------------------------- +e eee e nee m. 2,593 
Semimanufactures: 

Plates__.-....-.----------------------------+--- - 1,893 oo, 998 
Bars and rods_____-.-.-----.------------------- 67,475 oF 70,613 
Sheets and angles____..------------------------- | 19,108 15,979 
Tubes, pipes, and fittings....__._.----------------.. . 19,042 34, 446 

~ Other_..--._---------------------------------- 1,972 . 2,244. 
NONMETALS ‘ . 

Cement_-_-..---.---------+---------------------------- 339 , 680 491,770 
Gypsum_.___------------------------------------------ weeenes) 5,796. 
Marble__..._---------------.-------------------------- ------- 5,795 a 

MINERAL FUELS AND RELATED MATERIALS 
Lubricants_____-__-_..-.--_-----.----------------- += eee 17 ,293 _. 17,426 
Paraffin and vaseline___....-_--------------------------- 2,125 2,682 

1 The Hejira Calendar year (1884) ending May 1, 1965. te 
2 The Hejira Calendar year (1385) ending April 20, 1966, latest data available. se 
3 Including platinum plated gold. 

be mined. The iron ore deposits of Wadi Ore and Fertilizer Corp., which provides 
Fatimah are about 45 kilometers east of technical and supervisory services, has 

: Jidda and generally occur in two beds. guaranteed to market all production in ex- 
Thickness of the major bed varies from 3.5 cess of local demands for 20 years in re- 
to 6.8 meters. Exploration through 1968 turn for 10 percent .of net profits plus a 

. has found more than 22 million tons of selling commission amounting to 5 percent 
ore to 25 meters deep with an average of grosssales. _ a 

| iron content of 47 percent. In addition, Petromin has signed a final — 
The other iron ore deposits receiving the agreement with Occidental for the con- . 

most attention in recent years have been _ struction of a $20 million sulfur plant at 
those of the Wadi Sawadin district. Most Abqaiq. The completed plant will have a | 
of the ore is a fine-grained jaspilite, but capacity to produce about 550 short. tons 
some is a magnetite-hematite-quartz ore. per day of sulfur extracted from about 500 | 
The iron ore content of spot samples, million cubic feet per day of gas from | 
which may represent the high grade parts Abqaiq oilfield. 
of ore bodies, is 57 to 65 percent; that of Results of drilling in the Turaif-Thani- | 
samples which may represent the average yat area of northwest Saudi Arabia,. which 
composition of ore is 35 to 50 percent. is under exploration by the USGS for the 
The probable tonnage of iron ore above Saudi Arabian Government, reveal that the 

- wadi level is estimated at 351 million lower of two phosphate beds at West Tha- 
tons, most of which has an average iron niyat averages 1.65 meters in thickness and 

content of 40 to 50 percent. Concentration 23 percent P2Os5. Reserves are approximately 
tests show that magnetic separation can 200 million metric tons of ore containing 
upgrade the ore to about 60 percent iron 30 million metric tons of P,O,. Beneficia- 
with 92 to 94 percent recovery. tion will be a problem because of the ar- 

Nonmetals.—Feritilizer | Materials—The _ gillaceous aspect of the ore. | 
Saudi Arabian Fertilizer Co. (owned 51 Technicians have been considering the 
percent by General Petroleum and Mineral possibility of combining exploitation of 
Organization (Petromin) and 49 percent these phosphate reserves with the pyrite 
by Saudi Arabian private investors) com- reserves at Wadi Wassat for the manufac- 
pleted its $50 million fertilizer complex at ture of fertilizers, elemental sulfur, and 
Dammam. Gas deliveries from Abgqaiq oil- iron ore pellets. These large pyrite depos- 
field began in August 1969, The plant, its are estimated to be at least 125 million 
with a capacity of 600 short tons per day tons with more than 80 percent iron sul- 
of ammonia and 1,100 short tons per day fides present, and currently are under ac- 
of urea, was expected to export about tive exploration and laboratory examintion. 
300,000 short tons of urea during the re- Mineral Fuels and Related Materials.— 
mainder of 1969. Occidental Petroleum Petroleum and Natural Gas.—Arameo, the 
Corp. through its subsidiary International only crude oil producing company in
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Saudi Arabia, produced 1,092 million bar- ued efforts to diversity its petroleum oper- 
rels (2,993,000 barrels daily) in 1969, 5.5 ations. The major project scheduled is a 
percent more than in 1968. The increase new refinery at Riyadh. The 15,000-barrel- 
was achieved despite the closing of the per-day, $22 million plant will be owned : 
Tapline for 110 days following the sabo- by Petromin and private Saudi investors. A 
tage on May 30, 1969. The rise was made_ pipeline is planned to supply the plant 
possible by increasing exports from the with crude from Aramco’s Khurais field 80 
Persian Gulf port of Ras Tanura by 13 miles northeast of Riyadh. Other projects 
percent. include expansion of the Jidda refinery 

Proved petroleum reserves as published from 12,000 to 35,000 barrels per day; con- 

by Aramco were 86 billion barrels at year- struction of a Jidda lubricating oil blend-- 
end 1969, a gross increase of 2.7 billion ing plant; and the laying of a natural gas 
over 1968. A consulting engineering firm pipeline from an unnamed field to Riyadh. 
under contract to the Saudi Arabian Gov- Recently, Petromin announced the forma- 
ernment has set resources at more than tion of Arabian Marine Petroleum | 

140 billion barrels. At either level, there is | Construction Co., a partnership venture in 
little doubt that Saudi Arabia contains the which Petromin owns 51 percent and J. 
largest crude oil reserves in the world. Ray McDermott and Co., Inc. ( a USS. 

_ Natural gas reserves of 44 trillion cubic firm), 49 percent. It will undertake 
feet ranks the country with the world’s top _ offshore rig construction. In addition, Pe- 
ten. Forty-six wells of all kinds were tromin is interested in joint production 
drilled in 1969. Seven wells were aban-. ventures with Aramco, is participating in 
doned or suspended. During most of the joint exploration ventures in Saudi Arabia 

year Aramco had three seismic crews in with other companies, owns interests in 
operation. . geophysical and drilling companies, is inter- 

Aramco’s first offshore gas-oil separator ested in purchasing tankers for Persian 
plant went on stream at Safaniya field, 25 Gulf-Red Sea shipments, and continues to | 
miles from shore in the Persian Gulf. Ini- | survey international petroleum markets for 

tial capacity of the unit is 200,000 barrels possible sales of royalty crude oil. . 
per day. With the completion of 135 miles A three-way agreement was signed in , 
of pipelines, Aramco’s total pipeline sys- 1969 involving Saudi Arabian royalty oil, 
tem, excluding collection lines totaled Rumanian refinery equipment, and Paki- 
2,014 miles at yearend 1969. Other facilities stani carpeting. Rumania, which is to sup- | 
completed during 1969 were two gas-oil ply and build the 37,000-barrel-per-day re- 
separators in the Shedgum area of the finery in Pakistan, will be paid one-fourth 
Ghawar field; additional stabilizing capac- in Pakistani carpeting and three-fourths in 

, ity at Abqaiq; and a second 630,000-barrel crude oil shipments from Saudi Arabia. 
crude oil tank at Ras Tanura terminal. Pakistan will have 14 years to repay the 
Three more tanks of like capacity are Saudis about $9 million. 
under construction at Ras Tanura, two for In 1969, Tenneco Oil Co. and Société 

crude oil and one for residual fuel oil. Auxilaire de la Régie Autonome du Pé- 
During 1969, Aramco announced plans’ troles (Auxirap), a member ot the Elf- 

for exploiting its half of the offshore ERAP group of companies, announced a 
Marjan/Fereidoon field which straddles the _gas-condensate discovery on a large geologi- 
Iranian-Saudi Arabian boundary in the’ cal structure 10 miles offshore in the 
Persian Gulf. Plans include an offshore ter- northern Red Sea concession area. Report- 
minal to handle production from Marjan edly, each of the two wells completed in 
and the newly discovered Zuluf field. 1969 flowed at a rate of 12 million cubic 

Ghawar field continued as the country’s feet of gas and 650 barrels of condensate 
largest, accounting for 1,489,000 barrels per daily through a one-half inch choke. At 
day or 50 percent of the Aramco total in yearend 1969, development plans were 
1969. Other important fields were Abqaiq, pending. 
21 percent; Safaniya, 14 percent; and The Sinclair Arabian Oil Co., owned 
Khursaniyah 3 percent. During the year, 85.5 percent by Sinclair Oil Co. (a subsidi- 

| 49 percent of the company’s petroleum ex- ary of Atlantic Richfield Co.), 10 percent 
ports went to Europe while 36 percent by the Oil and Gas Development Corp. (a 
went to Asia. Pakistan state agency), and 4.5 percent by 

Saudi Arabia’s state organization, contin- Natomas Co. (a U.S. firm) conducted
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three party-months of seismic surveying in performed in the Rub ‘al Khali parcel 
1968. The company was to decide in 1969 where a wildcat well is scheduled to be 
which of the optioned parcels it would  qyijjed in 1970. . 

take asa concession. , oo The results of work performed by Conti- 

Exploration in the 86,459-square-kilomle- ental Oil Co., which had a short-term 
ter concession held jointly by the Phillips .. a 
Petroleum Co. (a U.S. firm) and a subsidi- agreement with the Government to do 
ary of the Italian State Petroleum agency, seismic work in an offshore Red Sea re- 

Ente Nazionale Idrocarburi (ENI) was serve area before defining an exploration 

stepped-up in 1969. Most of the work was concession, have not been announced. |



The Mi t iberi The Mineral Industry of Liberia | 

By Walter C. Woodmansee * - 

Production and export of iron ore, con- ern Liberia, and Liberia Mining Co. ~ 
centrate, and pellets continued to domi- (LMC) actively worked in the Bie moun- 
nate the Liberian mineral industry during tains of southwestern Liberia. Liberian | 

1969. Liberia retained it position as Afri- Iron and Steel Corp. (LISCO) made fur- 
ca’s leading producer and the world’s third ther progress in its large-scale project in- , 

largest exporter of iron ore. Expansion was volving an international consortium in the | 
underway at most ore mining operations. Wologisi mountains of northern Liberia. 
Estimated value of iron ore shipments in Surveys also were conducted for other 

- 1969 was $128 million,2 about 49 percent mineral commodities. Dresser Industries, 

of a gross national product (GNP) esti- Inc. made progress in its barite concession. 

mated at $262 million (current prices) by A concession was not granted to significant 

the Department of National Planning and kyanite prospects, but negotiations were 
Economic Affairs. Other mineral industry Underway with two American companies. 
contributors to the GNP were diamond, he Bureau of Natural Resources and Sur- 
$40.8 million; petroleum refinery products, Y€YS conducted geological investigations of 

estimated at $7.8 million; cement, $1.5 mil- clay deposits Mm the B ushrod Island-New 
lion; and gold, $39,000. Estimated value of C©0'8i2 area, silica sand in the Monrovia ’ g' ’ > 

‘mineral industry output was $178 million area, and lime (shell) deposits on Cape 7 
Field y 1 loration £ * Palmas. A mineral survey project in cen- 

_ Fleld surveys and exploration tor New tral and western Liberia was approved by 
iron ore deposits continued at several loca- the Governing Council of the United Na- 
tions. Liberian American-Swedish Mining tions in January. | | 

Co. (LAMCO) made plans to develop ex- In the petroleum sector, several offshore 
tensions to its Nimba deposit in bordering concessions were granted, and seismic sur- 

Guinea. Bong Mining Co. conducted explo- veys were started. Liberia’s first petroleum 

ration in the Putu mountains of southeast- refinery went on stream in January. 

PRODUCTION. AND TRADE 

Output of iron ore, as reported by the new petroleum refinery satisfactorily com- 
individual mining companies, continued to pleted its first year of operation. 
expand and totaled nearly 17 percent more According to data provided by the De- 
than in 1968. Another increase was ex- partment of Planning and Economic Af- 
pected in 1970. The decline in gold pro- fairs, exports of mineral commodities 
duction was attributed to a shift of miners (including only those listed in table 2) 
to more profitable diamond mines, where a comprised a major portion of total exports 
new discovery was made. Undetermined in 1968, the latest year for which complete 
quantities of gold were sold directly by data were available. Mineral commodity 

miners to local jewelers rather than to the exports were valued at $128.8 million, con- 
Bank of Monrovia. In the nonmetals sec- stituting 76 percent of exports and reex- 

tor, cement output, which was determined Ports of all commodities valued at $169 
by domestic demand, was limited to about million. Value of iron ore and concentrate 
60 percent of capacity. Diamond produc- €XPorts alone was $118 million. Other sig- 

tion was based on data from the Bureau _—_‘* Physical scientist, Bureau of Mines, Washing- 
of Natural Resources and Surveys. The 24 )0ia uses US. dollar currency. 
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nificant mineral commodity exports were were $109 million. Venezuela (436,000 bar- 
industrial diamond ($9.1 million) and_ rels) and Saudi Arabia (218,000 barrels) 
gold ($1.5 million). Iron ore exports were were the principal sources of crude petro- 
as follows, by type (thousand tons): Lump leum for the new refinery. Refinery pro- 
ore, 13,439; fines, 4,734; and pellets, 1,025. ducts were imported principally from 

. Mineral commodity imports were valued the United States ($3.3 million), United 
at $15.8 million, including $6.9 million for Kingdom ($1.4 million), and Curacao 

petroleum refinery products and $3.7 mil- ($1.1 million). The United States, Japan, 
lion for iron and steel, mainly semimanu- West Germany, and Belgium were the 

factures. Total imports of all commodities main sources of iron and steel. 

| Table 1.—Liberia: Production of mineral commodities ; OO eee eee ae 

Commodity 1 1967 . 1968 1969 
SE 

METALS. . 7 
Gold 2__-_-_ eee _ troy ounces_. 5,111 ... 3,216 1,136 
Iron ore___-._._------...-...__.__thousand metric tons_. 18,224 19,571 22 , 866 

NONMETALS| , 
Cement e____..2- 22 dow. ae r 50 70 

Diamond: 3 | 
Gem____.-.-__-2-.------.--.--..__thousand carats_.. 362 | 537 562 

_ *Industrial____--- 222d 181 218 184 

| Total___--.-- 2 eee do___- 548 750 746— 

‘ MINERAL FUELS AND RELATED MATERIALS . | 
Petroleum refinery products: 

Gasoline, motor__..._..... thousand 42-gallon barrels__ a ~----- 396 
Kerosine and jet fuel___.._____.______________.do.___ ------ wee 151 
Distillate fuel oil. ..._....-__...-.__-_._-_-__._do____ ------ ------ | 602 
Residual fuel oil__...-..-_-_______-___________._do___. ------ eee eee 612 
Other___.-__-- ee do. we eeee ------ 10 

ER X.Y (, wowe ee 1,771 

| e Estimate. t Revised. 
1In addition to commodities listed, construction materials such as common clay, sand and gravel were 

produced, but quantitative data are not available. 
2 Purchases by Bank of Monrovia. c 
* Exports for fiscal year ending August 31. 

Table 2.—Liberia: Foreign trade in selected mineral commodities in 1968 , 
(Metric tons unless otherwise specified) 

A 

EXPORTS AND REEXPORTS 

METALS . 
Gold, unrefined______.----------_--.--.------.-___-_-__------------------_troy ounces_- 44,516 
Iron and steel: 

Ore and concentrate____.__.........-_..-.---_.-...-__.__._.._thousand metrie tons__ 18,918 
Metal: " 

Serap__--_---------------- eee 630 
Semimanufactures _______.._-.______---- 2 eee eee 21 

Nickel, metal, all forms. ___.._-.-5-____._____----_-_-- eee eee eee 10 
Nonferrous metals, serap_...._._.._._..-------------------- 2-8 ee eee 289 

NONMETALS 
Diamond, industrial___.....____.._____________________. ee _earats__ 792 ,985 
Salt__ 22-22 eee. 4 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products, mainly distillate fuel oil_________________._._42-gallon barrels__ 23,291 

IMPORTS 

METALS 
Aluminum: 

Oxide and hydroxide_____._______________ oe. 3 
Metals, including alloys, semimanufactures______________________-__----_-__.________ 120 

Copper, metal, including alloys, semimanufactures___________________--_--_-_-__-_______._- 34 
Gold, unworked and partly worked____._..______________________-__---_---_troy ounces__ 2,241 
Iron and steel, metal: 

Scrap. ----------.------------- eee 161 
Pig iron and ferroalloys___-_..-._.____-___________________-___-- ee 207 
Ingots and other primary forms____________________________________ 210 
Semimanufactures______...-_--__-_________________ eee. 11,364 

Lead, metal, including alloys, all forms______.________________________________ 33 
Platinum-group metals, including alloys, all forms _____..__...__...._.___.__-_troy ounces__ 2 
Silver, metal, including alloys, all forms_____________.______-_____________.__.___._.do____ 118 
Zinc, metal, including alloys, all forms.____.__...__.-..-_______---------_-----_________- 34 
Metallic oxides, n.e.s__._._..-_----.---__- eee eee 99 
Alkali rare-earth metals. --__.-_-_.--.-. 2-2 eee eee 31 
Nonferrous metals, n.e.s____...---------..--------------_ eee 6
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Table 2.—Liberia: Foreign trade in selected mineral commodities in 1968—Continued — 

a IMPORTS—Continued | 

| a NONMETALS . _ 
Abrasive materials, natural: " 

. Pumice, emery, ete__.-----.---------------------------- 4+ - 2-2 2-2 =o = eee ee 223 
_ Grinding and polishing wheels and stones__.----------------------------------------- - 57 

Cement_._____2_--- oe ee een ne nnn nn nn nee nen nnn en nen nnn nee eee nee e cine = 86,211 
Clays and clay products: . So . . | : . 

- Minerals, refractory... .-------------------------------+----------------------+--- 31,266 
_ Products, refractory. __..-.--.-----------+---------------------------------2 2 -+--- 226 

Diamond, industrial____...-----------------------------------------+-----------value_- $899 
Diatomite.___._-___----------------------- oe nn ne ee ee en enn ee ee ee eee 6 a ee 

Fertilizer materials: a co 

Natural: oo 
Nitrogenous.._..-.--.------------------------------------------------------- 243 

an ‘Phosphatic___.-.-------------+-----+---------------------------4------------ 5 
_.' Potassic, salts___..-_..-.--.---------------=---------------------------------- 365 

' Manufactured: OS 
Nitrogenous..._-_...--------------------------------------------------------- 12,280 
Phosphatic, basic slag_._._._---------------------------------------------+-+- 696 
Potassic......-...-.----------------------+-------- +--+ -- +--+ = - +--+ ‘152 . 
Mixed___.-.---2---+--------------------------------------------------------- . 1,240 - 

 Ammonia__._-------------------------------------- +--+ = - 943 
Gypsum and plaster... -..----.-.--------------------------------------------------+--- 166. 
Lime. _..__..--------------- ~~ ee en ne nnn ne nee eee 1,505 
Salt___..-..-----------------~-------------- 2 ee ee nn nee en een renee 3,372 
Sodium and potassium compounds: : . 

- Caustic soda___-.--.---...-------------------------- --- +--+ + renee 820 
Caustic potash____..-..-.-----------------------+----------------------- 2 -------- 11 

Stone, sand and gravel: y 

Dimension stone: . , . , 
Crude and partly worked, mainly caleareous_-_.......-.-------------------------- 495 

- Worked__.._._------u.------ ~~ ee ee ee ee ee eee 65 
. Gravel and crushed rock-_-_-_~.------------------------------------------------------ ' §, 458 

Limestone, except dimension__.-------=-------------------------------------------- 5,721. 
Sand __.. ee cee en ee ee eee ee eee ee ce ee ne ee nee eee eneee sé oO 

Sulfur: . 
Elemental. _.._...---.--.---------------------- +--+ ee ee ee eee 1 
Sulfuric acid____.._._.------1-.----.---------------------- ee ee 197 

Minerals, crude, n.e@.8_.---------------------------------------------5----------------- 49 

Building materials of asphalt, asbestos and fiber, cement and unfired materials_--_----------- 925 ; 

7 pS MINERAL FUELS AND RELATED MATERIALS ao 
Asphalt and bitumen, natural__.._...-_------------------------------------------------ 16 
Carbon black and gas carbon... _-.-.-.-------------------------------------+-----2---- 21 

Gas, hydrocarbon, manufactured__....._------------------_------+----+--+---------value_. . $124,418 

Petroleum: : oo SO 

Crude and partly refined___...---..---.------------------thousand 42-gallon barrels_- — 661 . 

Refinery products: | 

Gasoline_____.-----_---------------- ee eee ne nnn eee 0 A412 

Kerosine and jet fuel________.._-----------------------------4----------d0_--- 99 , 

Distillate fuel oil. ._.__.___-_-------------------------------+-----------do-.-- 647 a 

Residual fuel oil........--.---------------------1-----------------------do_--- 347 . 

Lubricants..__________--_---------- eee nee dO 42 

Asphalt and bitumen. ____.___.-.---------------------------------------d0_--- 19 

Total. ________--- eee ee enn een een een ne nen eee nee nee ee =  dO- 1,566 _ 

Mineral tar and other crude chemicals derived from the distillation of coal, petroleum, or gas---- 203 ° 

Table 3.—Liberia: Iron ore exports co 

| . (Thousand metric tons) ~ | — o 

Destination 1968 1969 t ae 

Belgium-Luxembourg.....-- 1,288 1,275 . 
Canada__...-.------------- 366 ------ | 
France... ---------------- 883 1,202 | 
Germany, West_.....------- 6,115 6,589 ae 
Greece__.._---.------------ 48 . 416 : oe q noes 

Italy___...---------------- 2,645 2,413 
Japan___------------------ 1,189 2,081 
Netherlands...--.---------- 1,878 1,807 ; 
United Kingdom..._.------- 1,846 1,489 | 
United States__.....------- 2,608 ‘$3,341 
Other______-------------.-- - 152. 105 - - 

Total...._.....------- 18,918 20,718
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an Co COMMODITY REVIEW os 

. METALS mill and the seventh and eighth concen- 

| a ee trating lines (completed during the year 
- Tron Ore and Concentrate.—Each of the will increase vnncal concentrate capacity , 

four operating mining companies in Liber- 1, 5 million tons. Engineering for the new 
ia—Bong’ Mining Co., LAMCO, LMC, and cnet plant is by Wedag Bochum, West 
National Iron Ore Co. Ltd. (NIOC) —re- P P oy a6 Wags Pn eased | Ne ee, . 4 ermany. Allis-Chalmers | Manufacturing 

| | ported substantial Increases in ore produc- Co., United States, will provide plant de- | 

.. Hon and shipments during 1969. Output signs and specifications. The plant will em- 
_:; by company and type of product was as ploy the Allis-Chalmers grate-kiln process. 

” follows, in thousand metric tons: _ Construction is by Rheinstahl Export and 
| —CCsCsIndsstrie ~Unlagen GmbH, Essen, West 

Bong Mining Co.: Concentrates_--...--- 4,463 Germany. Completion was expected late in 
Liberian American-Swedish Mining Co. 1970.5 

| MUAMCO): sore. a , 537 -_ Active field work continued throughout 
: Lump ore__--._122__- 2112 lil77T> 4,188 «the =year at the deposit controlled by 

- | Pelleta22TTTTTTTTIITTIITI TTT. ty82g- LISCO in the Wologisi mountains, 230 kil- 
or - | ——_—— meters northeast of Monrovia. LISCO, 

- _ Subtotal_------.----------------- 10,795 = which holds a concession from the Lib- 
_... Liberia Mining Co.-(LMC): erian Government, plans development by 

a Lump ore__-~-~-------------------- 996 an international consortium. . Mackay and 
a Fines_____..-__-------------------- 928. 

oe Concentrates._.......-----------.-- 908 Schnellmann Ltd., London, consultants 

| | - Subtotal......................... 2,832 Who performed the original geological and — 
| oo : | —=== exploratory studies, were preparing a final 

- National Tron Ore Co. Ltd. (NIOC): © 1.645  Yeport on their investigations. Tests report- 
| Fines....._------------------------ 8,281 edly indicate a substantial ore deposit, on 

. Gubtotal:...._..---............... 4,776 the order of 2 billion tons. Motor-Colum- 
a ae | | _-«====— __—i bus A.G., engineering consultants, Baden, 

| Me Total... -----------------------7-. 22,866 Switzerland, were preparing a comprehen- 
| ae | sive feasibility study, scheduled for comple- 
Sw Expansion was underway at most opera- tion late in 1971..F. Krupp GmbH, West 

_ tions, and output was expected to reach 24 Germany, are engineering contractors, arid 
oo million tons in 1970. LAMCO, the leading Raymond , International, Inc., New York, 

| | producer, was building a second crusher are construction engineers.6 

| station at a cost of $5.7 million and a | a : 

number of ancillary facilities at its Nimba -  NONMETALS oo 
mine. The. company confirmed the exist- on . 
ence of a new ore body, containing 150 mil- t eaters h Industries, od” sO cn 

lion’ tons of concentrating ore, at Mount On, 7 eK Wien was Bt antes a oT year 
, Tokadeh, near the present railhead.8 Ac- Concession to the Gibi. deposit, conducted 
. cording to the local press, LAMCO will exploration during the dry season and pre- 

oe develop the nearby extension of the pare a Pea. for ae next field ered 
- Nimba deposit in bordering ‘Guinea and . eK kat new ee nly as discovere 

ship the ore via its railroad to Buchanan M le. en le on Xt a i fers trom 
_ port, providing an agreement is concluded onrovia. Metar's on size and importance 

with the Governments of Liberia and ete not available. Increasing quantities of 
Guinea. diamond were reportedly entering Liberia 
The second expansion program of Bong illegally from neighboring countries. 

Mining Co., uneerway a its mine in the 7 * Engineering and Mining Journal. V. 170, No. 
Bong mountains, includes a crude ore » July 1909, p. Lal. 
blending system, new beneficiation equip- 90, O69 ep. to Review. V. 58, No. 38, Sept. 
ment, and a new $45-million, 2-million- 5 American Metal Market. V. 76, No. 81, May 

ton-per-year pelletizing plant.t A new ball —'’e Mersi™ulletin. No. 5404, June 6, 1969, p. 33.
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Table 4.—Liberia: Diamond shipments, by company, during fiscal 1968 1 Co 
(Carats) - _ . 

A 

: : , . 7. re Quantity a 

Buyer Value 
a Gem Industrial Total (thousands) = = . 

Diamond Import-Export Co___.-_-._----------- 167,845 = 95,816 263,661 = $12,500 © a 
Hatton Diamond Oo. --------s----------9----- ore - 88,218 98,186 2,700 

imla Diamond Co____.---------------------~ . - , a 
Liberia Diamimpex Co_---.--.---------------- 40,183 12,601 . 52,784 2,500 
Liberia European Trading Co__--....__----.--- 58,079 12,133 . 70,212 2,400 . 
Nybelgo Diamond Co_..----.----------------- 79,487 22,766. 102,258 = 10,800 
Sodiamex Diamond Co_______.-----.-------.._.. 118,492 35,161 - 153,653 7,600 . a 
Other___.-..---------------+----------------- 2,703 . 867 3,570 . ~ 100 “ me 

Total____-.-----------------------.--. 536,912 218 , 254 750,166 88,900 Sie 
saci Eee ol lyk 

1 Fiscal year ending Aug. 31, 1968. . | | Ge 

MINERAL FUELS Terms of these agreements were believed = == 
. . to include a 50-percent income tax, based ~~ 

Petroleum.—Ex ploration.—Early in the on posted or reference prices, cash bonuses | 

year, Syracuse Oils Ltd., Ca gary, Alberta, on signature and on production of 100,000 - > 
| Canada, announced acquisition of a 25-per- and 200,000 barrels per day, 1214-pertent 

cent interest in  8,000-square-kilometer expensed royalty, 50-50 profit split, rentals, = = 
coastal Block 4 B. Other participants are periodic 25-percent relinquishment of me 
Sunningdale Oil Co. Ltd., also a Canadian creage, a 6-year exploration program; and) 
firm, 25-percent interest, and Pan Ocean a 25-year development program. Se 
Oil Co., 50-percent interest. Syracuse Oils — Liberia’s only refinery operated by Lib- - | 

° 7 : . : >. i . : 

we pe phe oPer ee Liberian C ,  (eria Refining Co., completed its first year 
_ february, the itberian Government of operation. The $15 million, 10,000-bar- issued invitations to bid on offshore Block rel-per-day facility of Sunray DX Liberia 

A and Block B, comprising 3,000 square = Oil _Co. and - Hydrocarbon Research, Inc. 
kilometers from Monrovia northerly to the (HRI) is located at Gardnersville, 9 kilo- 
Sierra Leone border and 3,500 square kilo- |, eters from the port of Monrovi a. Crude 
meters in the Buchanan area, respectively. throughput was 2,034,000 barrels Sunray 

Mae canine na os Voh extended om DX Liberia Oil Co. manages the operating 
arc to ay at the request ora company as well as. International Fuel 

number of interested companies. Block A Corp., Liberia’s first barge-operated, ship- 

| Co. awarded to Cnn carbee aoecum refueling service, also owned jointly with - 
Bia, L 3 Sidiary 0 del ‘to F armice p rTP: HRI. The refinery has facilities for regular . 

: oc C Bor h con ch to leaned etro- and premium gasoline, kerosine, jet fuel, 
curve ; during 1960-402 planned seismic diesel fuel, residual fuel oil, liquefied pe- 

y is troleum gas, and asphalt.10 | In October, Block C, between Blocks A "82S; P | 
and B, was open for bidding. Chevron ——————— | 

7 : ' 
Overseas Petroleum Co., a subsidiary of 1969, or Press Service. V. 36, No. 7, July 
Standard Oil Co. of California, signed an Ay Petroleum Intelligence Weekly. V. 8, No. 32, 

agreement for this concession. Blocks A, B, “3%ij'ang Gas Journal. V. 67, No. 18, Mar. 31, 
and C comprise about two-thirds of the 1969 5B 4. C LV. 67, Noo 1 6 
offshore area. « 1969, >. aa" as Journal. V. 67, No. 1, Jan. 6, |
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The Mineral Industry of Libya © 

: By Walter C. Woodmansee ' oe 

Expansion of crude oil production and ceed $1 billion during the next'5 years. In 
exports continued in 1969 but not to the January the Ministry presented concession _ 
extent anticipated at the beginning of the holders a preliminary draft of new Petro- 7 
year. The September 1 coup, in which a  leum Regulation 8, dealing with conserva- : 
group of military officers assumed control tion, and Regulation 9, which was designed : 
of the Government, had little effect on to replace. Regulations 1-7. Regulations 1- 
production and shipment of oil. The Rev- 7 had been appended to the Petroleum Law | 
olutionary Command Council and its newly ‘of 1955. Libya was the first country to ; 
appointed Prime Minister affirmed con- adopt the newly recommended Oil Pro- 
tinued cooperation with the operating oil ducing and Exporting Countries oil con- 
companies but stressed that the Government servation laws, including provisions for o 
will institute more effective control over compulsory unitization of any field under- 
oil industry activities. The operating com- lying properties of more than one operator - _ 
panies completed expansion programs in and Government control of flared or un- | 

7 progress at the time but tended to withhold used wellhead gas. The main controversial 
further expansion plans. : and negotiable subjects in Regulation, 9 | 
Annual crude oil production exceeded 1 are crude oil posted prices, which in the 

billion barrels, and oil revenues to the past have been fixed by the producing 
_ Government exceeded $1 billion,2 both for companies, taxes, certain operating proce- 

the first time. The 1968 oil revenues were dures and expenses, and relinquishment | 
$952 million, based on an average rate provisions. — OC | 
of $1.007 per barrel. The previous Government planned a 

_ A number of petroleum-related operations | September meeting on proposed Regulation | 
were planned or under development. Esso’s 9 with oil company representatives, but | 
natural gas liquefaction plant, the world’s negotiations were disrupted by the coup “s 
largest to date, was essentially completed at on September 1. At yearend the new Gov- 
the Marsa el-Brega oi] and gas terminal. ernment and the operating companies were 
A sulfur recovery plant, part of the natural preparing for a confrontation early in 1970. | 
gas plant, was also under construction at A number of new concession agreements 
this terminal. Occidental of Libya, Inc. were under negotiation or concluded in 
planned ammonia, naphtha, and lubricating- 1969. Lipetco: made joint-venture agree- 
oil plants in conjunction with National ments with Ashland Oil and Refining Co., 
Libyan Petroleum Corp. (Lipetco). Estab- AGIP Inc., and Shell Oil Co. In August 
lishment of a petrochemical industry and Japanese oil firms negotiated with Lipetco 
a second petroleum refinery, owned by the for concessions on a joint-venture basis. 
Government, were also under consideration. According to Lipetco officials, the new ar- 
Throughout the year, the Ministry of rangements will include a Government 

Petroleum furthered its plans to tighten share of up to 50. percent in any eventual 
supervision of oil operations, control pro- production, a 15 to 16 percent fully ex- 
duction, protect the country’s oil resources, pensed royalty, stricter work obligations on 
and increase oil revenues. Starting in Jan- Oo 

uary, all operating oil companies were re- 1 Physical scientist, Bureau of Mines, Washing- 
quired to accelerate tax and royalty pay- Oty D.C. necessary. values have been converted 

ments, according to a plan approved in from Libyan pounds ( £L) to U.S. dollars at the 
1968. According to Ministry of Petroleum rate of £LI=US§2.80. Weekly. V. 8. No. 49 
officials, these additional payments will ex- oct, 20, 1969,p.6..0~=~O~SO~—~C<S;<7;2~S~S~<S<C;SC<TC | 

_ 481
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ae the part of the participating companies, has not been successful in attracting private 
a larger ‘employment of Libyan nationals, capital. In the minerals sector, $5.2 million | 

_ large cash bonuses to the Government, and has been appropriated for exploration and 
additional features such as assistance in research, including work on clays, iron, lime, 

| _ establishment of petrochemical plants, re- marble, and phosphate. A new geological 
... fineries, gas and refinery products pipelines, map of Libya is under preparation in con- 

| and marketing facilities. | nection with the investigations of mineral 
In March, the Second Development Plan resources. | - 

for 1969-74 was approved by Parliament, Occidental continued development of the 
promulgated: by royal decree, and became huge ground-water resources discovered in + 

_ effective.on April 1. It calls for an expen- the Kufra Basin, southeast Libya, in March 
- diture of $3.2 billion during the 5-year 1968. Twelve irrigation wells have been 

a period, compared with $1.3 billion under drilled, and large-scale agricultural projects 
| _ the first plan. The plan stresses ambitious have been -started. Enormous reserves of 

. industrialization and agricultural: develop- _ nonsaline, multipurpose water, sufficient for 
. ment for-greater diversity and less depend- _ any foreseeable irrigation projects, occur in 
“  s €nee on .petroleum. Private participation is continental Nubian sands from near surface 
_., encouraged, but the Ministry of Industry to depths of 2,750 feet4 iC | 

Sg PRODUCTION | a | 
~< ~ Crude oil output ‘averaged 3.1 million 1961. However, in May, Esso was replaced 

barrels per day, compared with 2.6 million by the Oasis Oil Co. of Libya, Inc. group as 
| barrels per day in 1968: The 3-million- the’ leading producer in Libya. Occidental’s 
oo barrel-per‘day plateau was reached for the output increased 59 percerit over 1968 pro- 
-.  mionth of ‘May. At. midyear, a record 50 duction, and’ in September the company 

| drill rigs were working, including 15 for ‘shipped its 300 millionth barrel since ini- 
Occidental and_10 for Mobil/Gelsenberg, tial production in February 1968. American 

- and 869 -wells were in production. Further Overseas Petroleum Ltd. (Amoseas) output . 
a production increases were expected during jumped 51 percent in 1969. At yearend the 
: 1970, 0 | | total output rate was 3.3 to 3.4 million 
_». *. In February, Esso Standard Libya Inc. _ barrels per day. | 

produced its billionth barrel from the Zel- aus. Emben Tripoli, Stat D - DI 
a ten field since production began in August patch’ A-197, AUE. 4, 1969, i0 pp. <parmentens- 

. o Table 1.—Libya: Production of mineral commodities | : 

. - Commodity | . 1967 1968 1969 

| NONMETALS} = | _ 
Cement ?2___._.__.-_._.--.-.---.-___thousand metric tons__ ------ ~----- e 50 
Gypsum-__._..2. 2-222 i_______________metrie tons__ e 10,000 14,400 e 15,000 Salt___-----------.--..---_-------_thousand metrie tons__ e 16 e16 -e€16 

MINERAL FUELS AND RELATED MATERIALS Oe 
Natural gas, gross production 3_______.___million cubic feet.. ° 415,000 620,000 666 , 525 
Petroleum: oo, 

Crude__.-----.---.----.-..thousand 42-gallon barrels__ 636,504 948 ,519 1,134,839 

Refinery products: 
- Motor gasoline_.._._.-__._-2-_____________do___. e 370 494 | 
Naphtha_____-._.-_-.-2_- 22 do. —_ e 90 122 
Kerosine____.____-----------.---__._._____do____ e 160 215 NA 
Distillate fuel oil__-.---_.-----.-._..._-____do____ e 500 666 
Residual fuel oil__---__-_--_.---2 222222 ___do___. e 750 972 | 

Total__.--__----------- 2 _do___- e 1,870 2,469 NA 

e Estimate. NA Not available. 
1 Libya also produces construction materials such as sand, gravel, crushed stone, brick, and tile, but output 

data are not available. 
2 Cement production apparently started in 1969, rather than in 1967 as previously reported. 
3 Mostly flared.
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ms _ Table 2.—Libya: Crude oil production, | od a 7 
a oe : by company » 7 es an — 

a, (Thousand 42-gallon barrels per day) . _ _ | 

: Company 1968 1969 | | 

| Oasis Oil Co. of Libya, Inc...... 686.0 789.7 _ oe 
Esso Standard Libya, Inc__._.._._ 740.6 746.2 : 
Occidental of Libya, Inc_-.---._ 381.6 608.1 ce 

- American Overseas Petroleum, | re - 
oo Ltd. (Amoseas).......---.... 248.5 368.9 mt oe 

. | British Petroleum Co., Ltd.- oo . a 
. Nelson Bunker Hunt.--..-.-. 304.1 321.3 os 

. Loe! . Mobil Oil Libya, Ltd./Gelsenberg _- Se aa Ba Se 
Benzin, A.G.--.----.--..--.. 285.5 264.5 wo 

Société Nationale des Pétroles : 
d’Aquitaine__._._.-.-------. ~------ 5.5 ce 

| Phillips Petroleum Co. of Libya- - 7.4 6.0 . _ 
- | Pan American Libyan Oil Co... .- 1.1 5 | Co : | 

oe | Total....--------------. 2,699.8 8,110.7 © : | 

TRADE ee 
During 1968, the latest year for which and averaged 146,000 barrels pér day. 

complete data are available, the value of Imports of supplies and equipment by 
crude oil exports was $1,868 million of oil companies and related service companies - 
total exports valued at $1,871 million. Ac- for petroleum operations constituted the 
cording to a survey published by the Organ- _ largest single import category, valued at 
ization for European Cooperation and De- $157 million. Imports from the. United 
velopment, Libya was Western Europe’s States totaled $93 million, largely in oil 

| largest crude oil supplier, providing 24 company purchases. a 
percent of total oil imports. U.S. imports «§ es | - 
of Libyan crude oil nearly tripled in 1968 -yaople 4.—Libya: Imports of selected 

Table 3.—Libya: Exports and reexports eral commodities | 
of selected mineral commodities | (Metric tons unless otherwise specified) 

(Metric tons unless otherwise specified) Commodity . 1967 1968 . 

Commodity 1967 1968 - - : METALS 
OT Aluminum, ineluding alloys, all : 

_  BXPORTS : forms....------------------- 2,218 | 1,799. 
Metals: oy. ae | Copper, including alloys,allforms 944 1,172 

_ Iron and steel: | Tron and steel: 

Ore... ---5-----------  ---5- 138 Ore and concentrate__-.---. ------. 2 
| ... Serap....------------ 4,069 3,865 Metal: mo 

’ Noriferrous metals: Scrap Dee ee een lee. 94 — 5 
Ore and concentrate_... ..__ . 93 _ Pig iron, ferroalloys, and yee, cos 
Scrap -__.------------ 608 = B67 | ‘similar matérials...-. .-.-... 14 

Nonmetals: . Steel, primary forms... __ 4,917 481 
‘ Gypsum and_plaster_------- . ----- 25 Semimanufactures._.-. 211,130 310,714 

_ Sulfur. --...--.-----------  ----- 111 Lead, including alloys, all forms. _ 407 499 
Mineral fuels and related . Platinum and platinum.group, = 

materials: | unworked or partly worked Coot, 7 
Petroleum, crude - troy ounces : 5.755 

‘thousand 42-gallon barrels 627,188 945,144 Silver: oe — 

Metals: REEXPORTS Ore and concentrate......-. . 64 ------. 
etals: . Metal, unworked or partly ‘ a ‘ 

Iron and steel: : 98 worked.... troy ounces... 514 106,773 " 
Scrap---.-.-----,----- -->55 ‘Tin, including alloys, all forms = | . ce 
Semimanufactures- - — -- 8 1,988 : . long tons____ 67 19 . 

N onmetals: . 10 5 Zine, including alloys, all forms... 468 484 | 
Cement.___.-------------- | Nonferrous, scrap__------------ ------- 5 

Mineral fuels and related Abrasive materink oo a, 
materials: | | Natural.__........-...---. 7,928 11,000 

Petroleum, refinery products: Grinding and polishing - . . 

Gasoline wheels and stones___-.--_-- 105 173 
thousand 42-gallon Asbestos, crude.__...-.-------. ------- 59 

: barrels 1,365 805 Cement___.._..thousand tons_ - 701 721 
Kerosine___-_-.-do-_--- oo - 138 Chalk. _.._..._.._._---------.- oe eee 13 

Distillate fuel oil do... 2... 760  +Clays and clay products: 55 

, Residual fuel'‘oil.do.---  _---- 67 Crude clays thousand tons. - 14 
Refractory_....------- ------- 251 

Total.--------do--.- 1,865 1,270 _Nonrefractory........ 86,527 158,800
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Table 4.-Libya: Imports of selected = Table 5.—Libya: Crude oil exports, by 
7 mineral commodities—Continued : , country of destination 

(Metric tons unless otherwise specified) oo (Thousand 42-gallon barrels) | 

Commodity 1967 «1968 Destination --1967 «1968 
Fertilizer oon METALS Continued OS Belgium. .......--.--........ 88,284 80,826 

Crude_._--..---------.--- 430 201 Canada. 2222777777777 "5,896 ee 
| Manufactured, mainly nitro- Denmark___._-------_-------. 18,162 8,878 

| genous..--.------------- 21,550 26,553 = France_____________---------. 80,615 75/827 
. Cyrene and plaster 77777777777 "B76 205 Germany, West-__--.----------- 148,570 260,184 | 

© Limes oe oeee-ecc222 2222 61,879 78,820 Fal oTTTTITTTIITTTTTITE 199284 1887388 
Mica, worked _- _ -------------- 14 85 Netherlands._.-_---.__._--._-. 58,127 68,415 
Pigments, mineral___----------- 510 916 Netherlands Antilles..__.--.--. 2,808 1,261 

Stong,sandand gravel: 88 Norway --2-—---2c2cciio. 6,689 10,47 Dimension stone, crude and Spain 2 2222772777777 “27°891 56848 
‘worked..-..------------ 14,728, 21,488 Sweden 22222772 22777777777. “13994883 

. Gravel and crushed rock_.._. 14,004 35,518 Switzerland.._................ 6 ; 231 8,056 

Suite rerio sorcerer att Trinidad and Tobago......----- 7,197 6,828 
mortar rrr urkey___.----.-..----_----- , , 

Tale and steatite..----------.~- 40 60 United Kingdom___--------_--_. 75,787 171.966 
Nonmetals, n.e.s__-- ---_--__--- 319 = 2,080 United States.._._-.....-----. 18/268 58/280. 
MINERAL MATERiALs RELATED - Yugoslavia__.........---_____- 4,824 1,968 

| Asphalt and bitumen, natural. __ 80,078 48,464 Other. .---------------------- 2,021 1,469 ’ 
Gon ede and briquets..-.-... 2,250 8, 606 Total.._..-------------- 627,188 945,144 
"Natural... o 0202-2222... _-----. 7,809 : 7 

a Manufactured. ._..-.-..-.. -- 22 -- ' 18 a 

Petroleum, refinery products: __ 7 
Gasoline . 

thousand 42-gallon barrels 1,482 1,592 
: Kerosine and jet fuel.do_... = 280 195 " 

|. Distillate fuel off.. 5: do... 1,750 1,952 - . 
Residual fuel oil_.._.do____ 279 332 Fs . So 

: Lubricants__- ~~. ....do_._- 96 122 
| Other. .......--."._do___. 255 625 1. _ 

mo  Motal.....-.-----do.,-. 4,092 4,818 oT - 
, Mineral tar and other crude | 

. chemicals derived from coal, . 
oil, and B88. ..------------. ------- 167 

. COMMODITY REVIEW sT. 

Oo ‘NONMETALS oo the quanity of brick imported in 1968 at 
—_ es a° cost of $2.8 million. Clay raw materials 

of ementerapya’s frst see eae prant, mo 0 will be extracted from pits at Garian and | 
. - . ae . , effran. 

kilometers east of Tripoli, was inaugurated J Fertilizer Materials—In January Occi- 
in July after 4 years of construction. Initial , " cap city ‘i 350. tons per day. The $10.5 dena oe Inc. announced plans for 

tas . . | " _ a $30 million ammonia plant in conjunc- million project included a power station. ti * with the Gov cmmene on a 50-50 sie 
ane vey o ital. A r NO eS oon _ Natural gas feedstock (estimated 50 million 

plant, under construction at Benghazi for cubic feet per day) and the plant site ‘were a Libyan Cement Co., is expected on stream undetermined. Initial rated capacity is 
. ” 220,000 tons per year. 
in 1971, also largely financed by the Minis- . ws : . 
try of Industry.” Total annual capacity of Libya and Tunisia agreed to cooperative 
the two plants is about 340,000 tons. Annual fertilizer production. The former will p re 
consumption was expected to reach 800,000 vee oh. we gas and the I ach we Provicr 
to 1 million tons within a few years; studies Pe morene § om 11S extensive phosphate roc 

nent therefore underway for the establish- Lime.—The Ministry of Industry con- 
Clays—A ne, rick plant under construc sidered construction of small lime plants in 

tion near Zansur for National Industrial SO"7€C%O? with the cement plants at Homs Metal Co. was scheduled for completion in and Benghazi. Raw materials and facilities 

May 1970. Annual capacity is 100,000 tons, 5 Nitrogen. No. 57, January-February 1969, p. 9.
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common to the two operations would be’ the gas to —259° F; general engineering 
used. : and procurement of equipment was by 

Sulfur.—A 45,000-ton sulfur recovery unit Bechtel Corp., California; and construction 
was under construction at the Marsa el- was by SNAM Progretti S.p.A. and Compa- 
Brega terminal of Esso Standard LibyaInc. gnia Italiana Industriali, S.p.A.8 

Sulfur will be recovered from natural gas, In January, Occidental of Libya Inc. an- 

prior to gas liquefaction, and cast in blocks nounced plans for a $60 million, 68,000- 

for export. The plant was designed and _ barrel-per-day natural gas liquids and 

engineered by Ralph M. Parsons Co. Ltd.6 _ liquefied petroleum gas (LPG) plant at the 

Other Nonmetals.—The Ministry of In- Zuetina terminal. The natural gasoline and 

dustry concluded agreements with Libyan LPG would be recovered from associated | 
companies in the following projects: With gas, which is produced at a rate of 650 
Ben Barka Co. for development of silica at million cubic feet per day at the Idris fields. 
Abu Ghelan and establishment of a glass Remaining dry gas will be reinjected into 
factory in Tripoli; with Mezughi Feki Co. the producing reservoirs. The liquids will 
for development of marble quarries near be transported by a new, 215-kilometer, 20- 
Tarhuna and Beni Walid; with Azzabi Co. inch pipeline, parallel to the existing main 
for gypsum mines in the Bir Ghenim, Jef- crude-oil line, to condensate recovery and 
fren, and Garian areas; and with United LPG fractionation facilities at Zuetina. 

Mining Co. for limestone and bentonite ex- Petroleum.—Amoseas, operator for Texas 
ploration in the Homs area.” — Oil Co. and Standard Oil Co. of California, 

7 7 7 was producing at a rate of 380,000 barrels 
| MINERAL FUELS per day at midyear, mostly from its large 

Natural Gas.—Liquefied natural gas Nafoora field. Shallow Tertiary develop- 
| .. . | ment was completed, and deeper drilling 

(LNG) shipments from the Esso Standard . | 
oy (9,000 to 10,000 feet) in Cretaceous and 

Libya plant at the Marsa el-Brega terminal . . . . 
. | Precambrian formations continued with 

were originally scheduled for January, but ; , | 
. oo. three rigs. The newly expanded Amal-Ras 

technical problems and two pipeline explo- err . 
. . . Lanuf pipeline and tanker-terminal system, 

sions and fires delayed startup. Trial ship- : . 
. . . shared with Mobil/Gelsenberg, reached ca- 

ments were scheduled to Spain and Italy . 
os , pacity of 650,000 barrels per day. . 

late in the year. The plant was expected was | , 
: . British Petroleum-Nelson Bunker Hunt’s 

to be fully operational early in 1970. It . rr . 
. . 4 . expansion of the pipeline from the Sarir | 

will provide natural gas in Spain for the . . 
. | . ; . field to the Marsa el-Hariga terminal, near 

first time and add one-third to Italy's esti- 5, . Ls 
. , obruk, was completed. The project, which 

mated supply in 1970. The small methane . . 
ae | . increased export capacity to 412,000 barrels 

tanker Aristotle (capacity 32,000 barrels) . . 
} . . per day, included expansion of the water 

was chartered by Esso for trial shipments to «... tes 
: . injection scheme and desalting capacity; 

Barcelona, Spain, and La Spezia, Iialy, additional flow lines and gas-oil separators; 
pending delivery of four specially con- a ‘ 

, a condensate recovery unit; enlargement of 
structed, 250,000-barrel, methane tankers. . . a . . the pumping station and a new booster 
(Three are under construction in Italy; . . ae 

‘s being built in Spai Esso h station on the main line; and a second 

one is being built in Spain.) HSsO fas 4 tanker berth and additional tank storage at 
15-year contract to supply 110 million cubic . , . the terminal.9 
feet per day to Gas Natural S.A., a subsid- err . . 
. . Following its oil discovery in concession 
iary of Catalana de Gas, Spain, and a 20- ¢¢ ; . . . 

) ery . in western Libya, Gulf Oil considered 
year contract for 235 million cubic feet per . . eae 

, - o construction of a 378-kilometer pipeline to 
day to Italy’s SNAM Progretti S.p.A. In . or 

was “ay: . . a proposed terminal near Tripoli. A num- 
addition to the $85 million liquefaction . . . 

- . ber of small discoveries in the region would 
plant, the project included gas compression robably be tied in.10 
plants at the Raguba and Zelten fields and P y " 
new harbor facilities at Marsa el-Brega. 6Sulfur. No. 85, November-December 1969, | 

The basic plant design was prepared by  P.-,9- as . 
. . U.S. Embassy, Tripoli. State Department Dis- 

Esso Research and Engineering Co., New patch A-198, Aug. 4, 1969, p. 3. 
Jersey; the refrigeration cycle was developed 196 fipe Line | Industry. V. 31, No. 5, November 

by Air Products and Chemicals Corp., 2 Warld Petroleum. V. 40, No. 4, April 1969, 
Pennsylvania, which also built the four PP, ge 25. press Service. V. 36, No. 8, August 
197-foot, cryogenic exchangers for cooling jig p 312



486 MINERALS YEARBOOK, 1969 

Mobil Oil Libya Ltd., operator for its able for 2 years; the exploitation period is 
joint venture with Gelsenberg Benzil A.G., 25 years after the first oil shipment. Shell 
continued development of the large Amal agreed to minimum work requirements of 
field and the nearby U-12 field, discovered $11 million during the first 3 years and $20 
in 1968. Two new fields were discovered in million during the next 7 years. Lipetco 
concession 12; a well, 24 kilometers south- may assume a 25-percent interest in produc- | 
west of the Amal field, flowed high-gravity, tion up to 500,000 barrels per day and a 
low-sulfur crude at 750 barrels per day, and = 50-percent interest if output should exceed 
the second strike, 56 kilometers south of this rate. Shell agreed to pay production 
Amal, tested 953 barrels per day, also of bonuses, graduated up to $15 million, and 
high-gravity, low-sulfur crude oil.11. all exploration costs for 10 years. Develop- 

Oasis Oil Company of Libya, comprised ment expenditures would be reimbursed in 

of Continental Oil Company, Marathon Oil proportion to Lipetco’s eventual participa- 
Company, and Amerada-Shell interests, be- tion.15 Shell also agreed to assist Lipetco’s 
came Libya’s leading producer when com- entry into oil refining by arranging financ- 
bined output reached 812,000 barrels per ing and construction of a 25,000-barrel-per- 
day in May. A 100,000-barrel increase re- ay refinery near Tripoli, and a 600-barrel- 

sulted from completion of the 270-kilometer, Per-day lubricating oil blending plant. Shell 
24-inch line from the Waha and Zaggat will provide refinery management services 

fields directly to the Es Sider terminal, by- for 10 years. Lipetco also will acquire 25 
passing the detour to the Dahra field in service stations—15 from Shell’s marketing 
the western part of the Sirte Basin.12 New Chain and 10 new stations built by Shell at 
capacity was 860,000 barrels per day which _ Sites selected by Lipetco. | | 
could be raised further with additional Ashland Oil and Refining Co. was granted 
pumping capacity. The new Bahi field in additional concession areas totaling 1.85 
concession 32 on the west flank of the Sirte million acres in the Sirte Basin under a 
Basin, 32 kilometers northwest of the Dahra joint-venture agreement with Lipetco. Ac- | 

- field, was expected to add 50,000 to 75,000 cording to terms of the agreement, Lipetco 
barrels per day during 1970. A new 48-kilo- may take a 30-percent interest if an oil 
meter, 20-inch spur is under construction discovery is made and production reaches 
to the main Dahra-Es Sider line. Oasis also 200,000 barrels per day and up to a 50- 

_ has the “P” structure, south of the Gialo percent interest if production reaches 
field, where eight of nine wells were suc- 400,000 barrels per day. AGIP, Inc., a 
cessful. Exploratory and development drill. member of the Italian Ente Nazionale 
ing continued.13 Idrocarburi group, continued development 

Early in the year, Occidental of Libya, work on its 1968 discovery, 60 kilometers 

Inc., completed installation of five 42-inch "0rtheast of the Gialo field, in concession 
and 48-inch undersea pipelines from the 100. Bosco Middle East Petroleum Co., with 
Zuetina terminal to mooring buoys more Concessions 134 and 135, planned further 
than 5 kilometers offshore. At Zuetina q tilling after two dry holes in concession 
72-inch line carries crude oil from the 135. Circle Oil Co., three-fourths owned by 
trunkline to a 560,000-barrel storage tank Ashland, conducted seismic work and a 
and from this tank to the sea lines. Arabian Second test well in block 121. Libyan Clark 
Bechtel Corp. was contractor for new pro- Ot! Co. began a new drilling program in 
duction, pipeline, and storage facilities at Partnership with Amoseas in concessions 
the Idris D and Augila fields.14 Completion 1419 and 120. The MURCO group, compris- 
of this expansion raised Zuetina terminal (8 Spanish (Hispanoil), French (SNP A 
loading capacity to 1 million barrels per 28d Auxerap), and American (Murphy Oil 
day and storage capacity to 7 million Co.) interests, became Libya’s eighth oil- 
barrels. ——___—_—_——— 

, In June, Sirtica Shell Ltd. became the 1969-0. and Gas Journal. V. 67, No. 8, Feb. 24, 

fifth operating company to sign a joint- 2 World Oil. V. 168, No. 6, May 1969, pp. 
venture agreement with Lipetco. The con- 76-79. 
cession area comprises 26,000 square kilo- 1969. pe see Journal. V. 67, No. 27, July 7, 
meters in five onshore and offshore blocks 14 Pipe Line Industry. V. 30, No. 5, May 1969, 
(numbers 130, 165, 138, and 139 A and B). P Soa ac ; 6 
The exploration period is 10 years, extend- 1969, D. 44. as Journal. V. 67, No. 24, June 16,
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exporting company when the group com- meter, 14-inch feeder line to the Mobil/ 
menced oil exports in August. This also Amoseas’ Nafoora field. Elwerath Oil Co. 
was the initial production for companies Libya-Wintershall Libya, Inc., was granted 
representing French and Spanish interests. a permit to five onshore and offshore blocks 
The output rate was 20,000 barrels per day _in eastern Libya. Stepout drilling continued 
from six producing wells at the Magid field in concession 97, 24 kilometers southeast 
in concession 105. MURCO built a 100-kilo- of the Gialo field.
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The Mineral Industry of Malaysi 

By A. F. Grube! and Ta Li? 

Malaysia’s 1969 mineral output was Southeast Asia Gulf Company, Mobil Oil 
valued at $303.7 million, about 9 percent (Malaya) Sdn. Bhd., and Amoco Malaysia 
higher. than that of 1968. Tin production Petroleum Company. These agreements 

-. alone, for many years an economic main- cover the entire Continental Shelf adjacent 

stay for the Malay peninsula, was valued to West Malaysia’s west coast, and, along 
at about $252 million in 1969. Aside from with previously granted petroleum conces- 
national income derived from tin sales, the sions, cover the entire offshore areas of 

Government receives significant revenues West Malaysia. | 

from duties imposed on tin exports; such In September of 1969, the Minister of 
duties amounted to approximately $40 mil- Commerce and Industry announced that 

lion in 1969. Although the May civil dis- Government policy on joint ventures 
turbances closed the Penang tin market for within Malaysia would be reviewed. Pres- | 

3 days, they had no appreciable effect on ent policy requires 51 percent local equity 
tin production, since the disturbances were participation for pioneer companies and 50 

confined to the Kuala Lumpur area; all percent for nonpioneer companies. The 
affected operations in the area retummed to pinister said that he was prepared to 

normal by the end of May. _- permit: a greater flexibility in the ratio of 
Although Malaysian tin reserves were share capital distribution if the companies 

adequate to maintain the present level of concerned were export-oriented and did 
| production, efforts to explore and exploit not wholly require the support of the 

. tin potential in Government reservations domestic market. : 

and offshore areas in West Malaysia were Under the 1968 Investment Incentive 

continued by the Malay Goverment. Act, the following were added to the list = 
Malaysian tin mining 1s currently typified of pioneer industries in October 1969: The ! 
by Chinese gravel pump mines and Euro- jy anufacture of portland cement; the roll- 
pean dredges. ing, casting, and extruding of nonferrous 

Japan’s Overseas Mineral Resources’ metals; and the manufacture of various 
Development Company, Ltd. announced in chemicals, including pesticides. 
May 1969 that it would invest $70 million An agreement dealing with the bounda- 

to develop a cop per dep Osit_ near Mamut, ries of the Continental Shelf between 
Sabah. a ee m1 P resently i the Malaysia and Indonesia was signed in 1969 

a cial stages 0 Seen be 107 Con. by the Governments of these countries. At 
vrrneti oP othe may el y 1 2. k one yearend, it was indicated that the two 
struction on the Integrate steelworks at countries would soon commence talks to 
Pral, West Malaysia proceeded on schedule demarcate the territorial waters in the 
during the year, adding a second blast fur- Straits of Malacca. 
nace and another oxygen furnace. 

The Malaysian Government concluded 1 Industry economist, Bureau of Mines, Washing- 
three petroleum agreements in 1969 with ton, D.C. ; 
three separate American oil companies— to, ye® “nBineet» Bureau of Mines, Washing: ) 

489
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| PRODUCTION 

_ Higher world tin prices were the princi- over twice that of 1968, was made possible _ 
pal’ cause for the rise in the value of by the continuing development of. the 

: Malaysian mine production. Although pro- recently discovered offshore oilfield in West 
duction of tin-in-concentrates decreased, its Lutong, Sarawak. Value of crude oil pro- 
value increased from $231 million in 1968 duction in 1969 was $6.4 million compared 
to $252 million in 1969. Iron ore produc- with $2.9 million in 1968. 
tion in 1969 was valued at $37 million, For the past 4 years, virtually all of 

slightly higher than that of the previous Malaysia’s mineral output, other than 

year. Bauxite production valued at $4.3 crude oil and gold, has come from West 

million in 1968 increased to $5.7 million in| Malaysia. Sarawak has produced all of the 

1969. The only bauxite mines in operation «crude oil and 65 percent of the gold in 
during the year were the two in West the country. Sabah’s only mineral produc- 
Malaysia, since the mines in Sarawak have _ tion consists of relatively small amounts of 
been closed for the past 4 years. > construction materials, such as_ stone, .. 

The increased production of crude oil, gravel, cement, and clay bricks.. 

Table 1.—Malaysia: Production of mineral commodities 1 | , 

| Oe (Metric tons unless otherwise specified) | . 

. 
o ™ _ qn Sv i uh SS SS . ~_ . . . . 

a Commodity —_ 1967 1968 1969 

METALS : | 
Aluminum, bauxite, gross weight_....-..---------------thousand tons_- 900 799 1,073 
Antimony, mine output, metal content (Sarawak) __.-..---------------- 31 23 39 
Columbium and tantalum, ores and concentrates (columbium-tantalum 

ratio, 4:7; 70 to 80 percent pentoxides)_._._._.------.--------------- 88 52 64 
Copper, mine output, metal content ¢ (exports)_....--.----------------- 254 319 250 
Gold, mine output, metal content: 

West Malaysia.__.._......-..----.-----------------troy ounces.. 1,290 1,454 3,153 
Sarawak__._.___.____------------------------ =e dow = 2, 521 2,718 2,271 

Iron and steel: 
Iron ore and concentrate.._..._...._.-----.--------thousand tons... 5,436 5,167 5,233 

. Pig iron and blast furnace ferroalloys e._..--..--.----------------- 20,000 60,000 60 ,000 
Ingot steel e_____-....-.--.------------------------------------ 20,000 60,000 60 ,000 

Manganese, ore and concentrate, gross weight (30 to 40 percent manganese). 85,105 45,121 NA 
Rare earth metals: 

Monazite (exports).__.-.-.------------------------------------- 962 2,138 2,054 
Ti Xenotime (yttrium mineral exports) .....-.--.-------------------- 260 70 153 

in: 
Mine output, metal content_.......--.-----------------long tons_. 72,121 75 ,069 72,167 
Metal, including secondary. _---.-.------------------------do_... 76,328 88 ,318 88 ,482 

Titanium, ilmenite concentrate, gross weight (exports)._...------------- 90,806 125,825 182,625 
Tungsten, mine output, metal content. __._..---.--------------------- 15 65 138 
Zirconium, concentrates (zircon), gross weight (exports)__..--..--------- 472 1,126 1,417 

NONMETALS 
Cement ¢._..___..-_.-.-..-.--.----------------------thousand tons--_ 835 900 900 
Kaolin___.-..-----------.-.------------- ee -- 0 2 2 2 
Lime (Sarawak)....------------------------------------------------ 160 21 NA 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 

Crude oil (Sarawak)_...--...----------thousand 42-gallon barrels. - 328 1,521 3,286 

Refinery products: — 
Gasoline. _.._._.-..---------------------.-----------do.--. 7,106 9,628 10 ,009 
Kerosine and jet fuel. ____.---------------------------do---- 1,855 7,431 7,869 
Distillate fuel oil. _.__.___.-._-_.--._.----_-_____---_.-do_.-- 3,272 15,521 15 , 722 
Residual fuel oil___._...-.----._-----___--__-._--.._.-do_..- ¢ 20,000 15,619 16 ,245 
Other_.___-----_-------_---------------------- ----do--- 4,585 1,672 2,328 
Refinery, fuel and loss____.---...---...------.--------do_-.-- 2,483 2,271 2,712 

Total. ._.----------------------- ~~~ -------do__-- 39,301 52,142 54,885 
a 

e Estimate. Pp Preliminary. NA Not available. 

1 All minerals are produced in West Malaysia unless otherwise indicated.
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TRADE | 

Malaysian smelter-tin exports amounted was crude oil and petroleum products 

to 90,000 long tons in 1969, 3,900 long tons from Sarawak. Data for the first 7 months 
more than in 1968. Tin export prices of 1969 showed such exports running | 
aun ane ; yee. eachede $3 ae a Pouns slightly ahead of the $94 million exported 

. l e e 

, in 1968. The value includes reexport of 
and 13 percent higher, respectively, than ide oil received from Brunei. P 
1968 levels. The major buyers of Malaysian West Malaysia’s 1968 major mineral | 
tin were the United States (38,201 long ditv i follows: Crud a 
tons), Japan (24,684), Italy (5,450), and commo ity imports were as follows: Crude 

the Netherlands (4,528). Shipments to the °!/ and petroleum products valued at $64.4 
United States decreased in 1969, but pur- million; tin ores valued at $48.4 million; 
chases by Japan and Eastern Europe 2nd iron and steel products valued at 
increased appreciably. West Malaysia $39.8 million. Sarawak’s only significant 
exported 5,200,895 tons of iron ore in 1969, import was crude oi] and petroleum prod- | 
most of it going to Japan, as compared ucts valued at $92.2 million. Sabah’s major 

| with 5,106,707 tons in 1968. The only import consisted of petroleum products 
other important mineral commodity export valued at $6.8 million. oo 

' Table 2.—West Malaysia: Foreign trade in selected mineral commodities | 

(Metric tons unless otherwise specified) . | 

Commodity 1967 1968 

EXPORTS _ | 

| . METALS | 
Aluminum, bauxite. .....-..-----..-------------------------- eee ~~ 875,978 789,412 
Copper, ore and concentrate. ._.......-..-..--.-.------------------------.-----. 1,016 1,276 
Iron and steel: 

Iron Oreos senn thousand tons_.- gras one 
ron and steel scrap__...-.----------------------------- eee ’ , 

Manganese ore and concentrates__.._------..---------------------------------- 60,281 © 40,744 
ahorium Ore. .-.----------- + ene nee), 222 2,207 

im: . . . 

ore and concentrates. - ~~. ----~-----2----7-7~--772-0-77>7-~7~-~-long tons... 1,176 1,002 
ag and hardhead____-.._----.-------------------..----------------do_._. 24,897 83,495 
Metal and alloys, all forms. .__.....------..--.-.--.----------.-.--.-do____ 73,573 85 ,983 

Titanium, ores and concentrates (ilmenite)_.........._....-------.-.-------.----. 90,806 125,819 
Zircon... ------ ee eee eee eee 472 1,127 

NONMETALS . 

Cement and clinker__._--.-.----------------------------------.---------------- 265,958 286,317 
Fertilizer materials: Manufactured, all types..._.......--..------..-.-----------.. 3,620 15,508 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 

Crude oil (reexport).......---..-----------------thousand 42-gallon barrels.. 2,371 3,744 

Refinery products: 
Gasoline____....--....------- 2-0 695 1,305 
Kerosine and jet fuel_..__...---.--..-.------------.-------------do_- 604 865 
Distillate fuel oil. ........__...----.--..----..------__-__-_-_-do___- 830 667 
Residual fuel oil_.........-.--.---.-----------------..-------.--do_.-.. 1,599 1,209 
Other___....-- 2-2-0. 86 80 

Total. ..-..---.---.-------------- +--+ --do__--. «=. 8, 814 4,126 

IMPORTS 

METALS 
Aluminum, metal and alloys, all forms. __..-.......-_---------_._-----.--------. 4,529 4,407 
Copper, metal and alloys, all forms_.......-.-..----------.-..----_------------. 2,199 2,706 
Iron and steel: 

Primary forms._...........-.------.-.---------.------------------------. 12,111 19,156 
Semimanufactures: 

Bars, rods, and shapes___.._.-..-_.------..--.----.--_-_--__---_------- 146,849 69 ,678 
Plates and sheets__..-_._....-.....-._---------- eee -__------ 129,713 130,805 
Other_..-._--------------------------- eee ------ 90,718 84,629 

Tin, ore__-.-----.-.-.--- 2 --------long tons.. 6, 769 23 ,504
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Table 2.—West Malaysia: Foreign trade in selected commodities—Continued 
(Metric tons unless otherwise specified) 

: a Commodity | 1967 1968 

_ IMPORTS—Continued . 

SO _ NONMETALS | 
Asbestos__....--.-.-.---.-_--------- + eee eee) 11, 097 10,353 
Fertilizer materials: . 

Crude, phosphate rock. _..------------------------------------------------ 101,911 86 , 307 - 
Manufactured: 

Nitrogenous_._..---------------+------------------------------------ 122,615 57,770 
Phosphatic____------------------------------------------------------ _6,111 3,926 
Potassic.....2_-.-------------------- eee 56,328 54,091 

Salt_....__...-_..-------------------------------------- +--+ --------------- «= 84,618 86 ,127 
Sulfur_____._..-------------------------------------------------------------- «33, 182 5 , 845 

MINERAL FUELS AND RELATED MATERIALS . ) 
Coal, all grades, including briquets.__..-.--.-_--------------------------------- 11,126 12 ,272 
Coke__.._.---.----------+---- ~~ eee ee ee ee = 6, 950 5,813 
Petroleum: 

| Crude....-------------------.------------------thousand 42-gallon barrels._. 17,729 21,027 

‘Refinery products: | oo, | | | i” 
Gasoline and naphthas__.-._....--------.--.--------------------d0-_~-_- 853 843 

_ . Kerosine and jet fuel___....-.-----2-----------------------------d0.--. 733 624 
Distillate fuel oil. _......_.._--_.-.-----.-----------------------do_... 2,978 3,234 
Residual fuel oil...--_....-._.--..-----.----------+-------------do___- 133 296 
Lubricants. _..--..--_---_--_----------------- +--+ -----d0- 182 173 
Other_..._-------_--------_---- eee ---do---- sd 262 

Total_.....-.------.----.-----------------------------------do..-- 5,018. 5 , 482 

Table 3.—Sarawak: Foreign trade in selected mineral commodities 

(Metric tons unless otherwise specified) - . 

. Commodity 1967 

EXPORTS anp REEXPORTS - 

MINERAL FUELS AND RELATED MATERIALS . 
Petroleum: 

Crude oil_....---------.--.--.-..--------------------.-.-.-thousand 42-gallon barrels-. 15,858 
Unfinished oils._.....--------------------------------------------------------do---- 1,565 

Refinery products: | 7 i 
Aviation gasoline_.._.......-.-.-.----------------------------------------do0_... - 89 
Motor gasoline._.-..._....------------------------------------+----------d0_--- TAL 
Kerosine.._...-------------------------- + eee eee do. «= 1, 689 
Jet fuel__._.____-__-__-__ eee -- do. «= 88, 998 
Distillate fuel oil. _....-_-_----_-----__--__--.------------- + --- do... = 1, 050 
Residual fuel oil__..........__.--.--..-.------------- +e - = --do-.-- = 8, 625 

Total. ......--_----.------------ ee nee - do -- =: 16, 142 
. a 

IMPORTS 
os 

METALS 

Iron and steel, metal, all forms..__---.---.----------------------------------------------- 20,394 
Tin, metal, all forms........-.------------------------------------------------long tons-- 109 . 

NONMETALS 

Asbestos, all forms__....-.---.------------------------------ een eee eee eee 3,857 
Cement and clinker__._....__------------------------- ee eee eee ee eee ee eee ene eee eee «= 23,882 
Fertilizers: 

Crude, phosphatic. _.....--------------------------------------------------- eee 5, 127 
Manufactured_...._____.----------------------- eee eee ene eee --- =: 16,184 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 

Crude oil___.-.-------------------------_---_--.----------thousand 42-gallon barrels_. 36,696 
Unfinished oils_._..._.-..----------------- eee - 397 

Refinery products: — 7 
Aviation gasoline____.--------.-----------------------------------2-------d0___- 5 
Motor gasoline.._.....----------------------------------------------+-----d0_--- 147 
Kerosine__-____..-------------- eee eee - - 0 30 
Jet fuel_.._-----___ eee - de 112 
Distillate fuel oil. _......-....-.-._----_.-- eee -- -- do 234 
Residual fuel oil__._..____-_---_---- eee - do 17 
Lubricating oil.......-.-.--..---.----------------------------------------d0___- 30 
Other_..___.-------_------ eee eee - - - - 0 15 

Total_____------------ eee - -d0- 590 
em
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Table 4.—-Sabah: Imports of a 
| | | petroleum refinery products : 

| (Thousand 42-gallon barrels) oo 

| _ Commodity ~~«1967~ 

Gasoline___..-.-------.------------------ 170 . 
Kerosine__.-.--------..----.------------. 30 
Jet fuel_._----.-----.----------.----..... 116 
Distillate fuel oil__...--......----.--.-.... 811 
Residual fuel oil. .----..---------.------.. 35 
Other. __._.---------22 eee) 56 

Total__..........._._-._-.._-_--..2. 718 Se oo 

- COMMODITY REVIEW. | 

| METALS | Iron Ore——The bulk of Malaysia’s iron 
ore output is derived from two large iron 

Aluminum and Bauxite——Late in 1969 mines owned by the Eastern Mining and 
the Federal Industrial Authority of Malay- Metals Company Ltd.—one at Dungan in 

| sia approached Alcan Malaysia Berhad, a Trengganu and the other at Rompin in 

subsidiary of Alcan Aluminum Ltd., con- Pahang. The Dungan mine has ore reserve 
cerning the possibility of establishing an and declining grade problems, although 
alumina plant or smelter in Malaysia. A the mine is expected to continue produc- 

_ similar project was considered several years ing ore at an annual rate of about 1.5 mil- 
ago but was dropped as not being viable lion tons for several years. On the other 
at the time. All Malaysian bauxite produc- hand, the Rompin mine has considerable | 

_ tion continued to come from Alcan’s_ reserves and is under contract to deliver 
deposit located near Johore, West Malay- 1.8 million tons per year of iron ore to 
sia. | | Japanese steel mills. The quality of the 
Copper—The Overseas Mineral Re. Rompin fine ore is also comparatively 

sources Development Co., Ltd., (OMRDC) the Japaneae the ore is much favored by 

a joint Japanese-Malaysian mining com- Iron and Steel—The second phase of 
pany; ha s completed 2 years of copper the Malayawata Steel Berhad expansion | 
prospecting at Mamut, Sabah. Based upon program is expected to be completed by 

- the favorable results of the investigation, the end of 1970 with the third phase com- 
full-scale development of the deposit will mencing within the next 2 years. The 
begin in the very near future. A new second phase has consisted of the addition : 
company, provisionally called the Mamut of another blast furnace, a bigger oxygen 
Mine Development Co., was formed by plant, and extensions to the rolling mills. 
eight Japanese firms—including Mitsubishi The third phase, according to current 
Metal Mining Co. Ltd., Nippon Mining plans, will include an electrolytic tinning 
Co, Ltd., and Sumitomo Metal Mining Co. line. The complex equipment is expected 

Ltd.—to develop the deposit. The company © be fully operational by the end of 1972. 

will operate jointly with another company The Australian firm Bradford Kendall 
already set up by OMRDC and the Malay- Ltd. received Malaysian Government 

sian Government. The Sabah State Gov- 2PPYOval to establish a steel foundry works 
ernment has awarded the company mining near Kuala Lumpur, West Malaysia. The 
rights to the deposit. Copper reserves at venture will be owned, 50 p ercent each, by 

. . Malaysian interests and the Australian 
the deposit are estimated at between 90 y 
and 120 milli f di company. At yearend 1969, another Austra- 

Mion tons of ore grading at Jian firm, Broken Hill Pty. Co., Ltd., 
about 0.6 to 0.8 percent copper. The com- announced that it was joining with 

pany plans the construction of a concen- Malaysia and Singapore interests in estab- 
trator with an annual capacity of 40,000 lishing a plant to produce low-carbon wire 
tons of copper metal. Production is expec- and galvanized wire rope. The plant is 
ted to start in 1972 with the copper con- expected to be in operation before the end 
centrate to be shipped to Japan. of 1971.
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Mercury.—A three-man Japanese inspec- sulted with regard to the granting of 

tion team arrived in Malaysia. towards offshore prospecting licenses. The following 
yearend 1969 to investigate the possibilitics three foreign companies were given tin — 
of mining mercury in the State of Sara- exploration rights to offshore areas border- 
wak. No results of the investigation have ing the western coast of West Malaysia: 
been reported. Ocean Mining Company, Conzinc Riotinto 
Tin—The Malaysian tin industry, the Malaysia Ltd., and N.V. Billiton Maat- 

world’s largest, had another good year in schappij. | 
1969. Production of  tin-in-concentrates Oriental Tin Smelters Ltd., a Japanese 

totaling 72,167 long tons marked the owned firm, suspended its smelter opera- 

second highest level since. post-1941. A. tions at Kuala Lumpur in late 1969 
world tin shortage existed in 1969 as prices because sufficient quantities of tin concen- : 
in the London Metal Exchange rose from trates were difficult to obtain. However, 
a January low of $3,240 per long ton to a Japanese interests were actively engaged in 
December high of $3,840 per long ton. As the mining sector of the Malaysian tin 

| a result, the tin export quotas established industry. A new, joint Malaysian-Japanese : 
by the International Tin Council (ITC)  tin-mining firm, Pacific Industrial and 
were increased each quarter of 1969 and Mining Co. was established in late 1969. 
finally abolished in December. At yearend The company plans to start tin mining 
1969, 1,067 mines were in operation, of operations in Perak. Initially capitalized at 
which 65 operations employed dredges and $1 million, the Japanese will retain a 25- 
955 employed gravel pumps. About 58 per- percent interest in the concern. The Japa- 
cent of Malaysian tin is extracted by nese will also supply $2.4 million worth of 
gravel pumping and 31 percent by dredg- dredging equipment. Malaysia Gold and 
ing. a ss ' Tin. =Dredging, another. Malay-Japanese 
During late 1969, the Government called venture, will. begin prospecting operations 

| for an all-out effort to increase tin produc- early next year on four river beds in 

tion in Perak, Malaysia’s largest tin pro- Perak, Trengganu, and Pahtung. 
ducing State. A number of proposals were A meeting of major tin consuming and 
made to achieve this goal, including the producing countries will be held in 
formation of two special committees, one Geneva in early 1970 to work out the 
to quickly process new tin mining applica- details of a Fourth International . Tin 
tions and the other to investigate the pos- Agreement. Certain significant changes 
sibility of opening additional areas in the were envisioned by Malaysian — delegates. 
Upper Perak District for tin mining. . One change deals with the financing of 

Despite recent Government policies to buffer stocks used for price supports. Under 
encourage Malaysians to take an active the previous three tin agreements, mainte- 
part in tin mining, the bulk of the coun- nance costs of buffer stocks were the 
try’s tin is still mined by Chinese and _ responsibility of producer countries, who 
European firms. The Malaysian Govern- were generally less developed countries and 

ment, in 1967, established a special fund therefore likely to experience difficulties in 
with an initial allocation of $160,000 to financing the stocks. Consumer countries 

grant loans to Malaysians opening new will now be asked to bear some of the 
mines in Malay Reservations. Although financing. Another change concerns the 

only one loan of $16,000 has been granted upward resetting of floor and ceiling prices 
since the fund’s establishment there are ex- under which the buffer stocks are 
tensive tin prospects. Government teams increased and decreased. Producer coun- 
have prospected over 270,000 acres in 67 tries believe that such a change is justified, 
areas designated as Malay reservations. because in recent years tin mining costs 
More than 20 areas totaling 30,000 acres have increased substantially. 
have been located as containing “worth- Malaysian tin reserves may be signifi- 

while” tin deposits. cantly increased through the use of track- 

The jurisdictional dispute between the less equipment in tin mining. In the past, 
State and Federal Governments concerning ll tin mining operations ceased when the | 
offshore tin mining was resolved at year- limestone rock was reached, although 
end 1969. The dispute concerned the Fed- high-grade pockets of tin ore still existed 

eral Government’s insistence on being con- within the limestone. When conventional
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track-laying equipment was. employed to MINERAL FUELS 
mine the limestone, operatin costs . 
became extremely high due ‘to the » brasive _Petroleum.—During the year the Malay- 
nature of the water-borne limestone. Sia” Government offered for lease four 
Through the use of trackless equipment, tracts of land totaling 19,000 square miles 
repair costs and downtime have been in the Malacca Straits. In July, the Minister 
reduced to a minimum, and such equip- of Lands and Mines and National and , 
ment also has been proven to handle Rural Development announced that three 
materials much faster. United States companies had been granted 

| . licenses in principle for these tracts. Mobil _ 

Much . of the considerable research by Oil (Malaya) Sdn. Bhd. was awarded two 
pot Private nay ane tne Maaynan of the tracts, and the Southeast Asia Gulf 

. . . Company and Amoco Malaysia Petroleum 

jngmatenal Technical Conferenes 22.2 Company ‘were awarded one’ act each. . . Terms and conditions for the leases are 
Bangkok, Thailand, im late _November. currently under discussion between the 
Studies were aimed ati increasing mining companies and the Government. The Gov- 

_ efficiency and at treating and refining tin ernment, however, has indicated it wants 

OFES. participation with the three companies. 

NONMETALS In May 1969 a group of seven Sumitomo 
firms and the Teikoku Oil Company of 

Cement.—All Malaysian cement produc- ‘Tokyo signed an agreement with the | 

tion continued to be supplied by two com- French Aquitaine Petroleum Company 
panies with three plants in 1969. Associ- whereby the Japanese firms would partici- 

ated Pan-Malaysia Cement Ltd., by farthe pate in the development of the French 
larger, has two plants located in Ipoh and company’s 3,700 square kilometer conces- 

Rawang (in Selangor) . Tasek Cement Ltd. sion off the coast of Sabah, Malaysia. The 

owns the third plant, also at Ipoh. The seven Sumitomo firms are as follow: Sumi- 
two firms had a combined cement capacity tomo Shoji Kaisha, Ltd.; Sumitomo Metal 

in excess of 1.5 million tons annually, con- Industries, Ltd.; Sumitomo Chemical Co.,; 
siderably larger than current output. Sumitomo Metal Mining Co. Ltd.; Sumi- 

Fertilizer Materials—The Asean Chemi- tomo Coal Mining Co.; Sumitomo Electric 

cal Fertilizer Sdn. Bhd., a joint Malaysian- Idustries, Ltd.; Sumitomo Chemical Co.; 
Chinese firm, announced in mid-1969 that and Fire Insurance Co. The Japanese firms 

it would build a $1.5-million agricultural- established the Sabah Marine Areas Co., 

chemical plant. The plant is projected to Ltd., to conduct operations in Sabah. 
commence operations in 1970 and will be During the year no additional commer- 
located either in Cheras or Taiping, West cial oil discoveries were made, and the 

Malaysia. Production from the plant has _ State of Sarawak remained Malaysia’s only 
been planned to meet consumption’ oil producing State. Sarawak Shell Berhad 
requirements of both Malaysia and the holds the concession from which this pro- 
surrounding area. duction is obtained.



. 

4 

rad



® ‘ e 

The Mineral Industry of Mexico’ 

| By Burton E. Ashley ? 

The mining industry in Mexico was esti- cent; plates—15 percent; and hot and cold 
mated to have increased its total value of rolled sheets—1l4.47 percent. The increases 
mineral output (excluding petroleum) by were approved on the condition that the 
8.3. percent over the value attained in increased revenue would be reinvested to 
1968. Substantial investment continued in increase capacity. 
exploration and expansion of metallurgical The Mexican industry supplied about 92 
plants. A continued moderate growth was percent of domestic iron and steel require- 
expected for the industry over the next ments in 1969. | 
few years, but present and planned expan- Officials of the State and Federal Gov- 
sion should be reflected in much higher ernments conferred on the state of the 
production levels by about 1975. | local Sonoran mining industry at the First 

Cia. Metalurgica Pefioles, S.A., changed Seminar on Development of Mining Activ- 
its corporate name to Industria Pefioles, ity in Sonora. As Sonora is considered to 
S.A., and transferred its metallurgical ac- be a promising area for mineral develop- 
tivities to a wholly owned subsidiary, Met- ment, the Governor of Sonora pledged full | 
Mex Pejioles, S.A.. The capital structure support for all mining enterprises, not 

was also changed so that the Mexican- only to develop the industry but to alle- 
owned interest was increased to 75 percent. viate the high unemployment rate there. 
In addition to completing its magnesium Slow growth in the Sonoran industry was | 
oxide plant in Coahuila and continuing attributed, in part, to the lack of basic 
development of its lead-copper property in geological information. - 
Querétaro, Pefioles announced its. decision Presidential candidate Lic. Luis Echev- 
to build a $40 million electrolytic zinc re-  erria, in an address to the National Reun- 

. finery at Torreon. ion of Mining Development Studies, prom- 
Expansion in the steel industry contin- ised to direct his attention to (1) 

ued, and per capita consumption of steel strengthening of official institutions that 
grew by 48 percent to 160 pounds, with a assist the mining industry; (2) an exhaus- 
total apparent. consumption of about 3.7 tive study of fiscal policies to stimulate 
million tons. It was estimated that in mining activity; and (3) greater incentives 
order to satisfy demand over the next 10 for investment in the mining industry. 
years, capacity must be increased to The new labor law, which will come 
around. 9 million tons annually. To into effect early in 1970, will be of interest 
achieve this capacity, an investment rate of to the mining industry. Under the law, 
$135 million a year for the next 10 years housing, or an equivalent allowance, must 
will be necessary. Some foreign financing be provided by all firms having more than 
will be needed, and some steel manufac- 100 employees, including smelters and 
turers received total credits of more than mines in populated areas. Any employer 
$4 million during 1969 from the Export- operating more than 3 kilometers from a 

Import Bank. town must also provide housing. It will 
Additional incentive to the expanding also be a requirement that 90 percent of 

industry was provided by the Government’s an employer’s labor force be Mexican; all 
approval for the first rise in steel prices in TW Much of th for this ch lied 
12 years. The average increase amounted 4, Mr W. F. Keyes, Minerals Officer, U.S. Em- 
to about 8 percent in the following catego- bassy. Mexico, D.F- B & Mi Washi 
ries: Structurals—2.7 percent; rails—15 per- ton, ae scientist, Hureau of Mines, Washing- 
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technical and professional employees must U.S. $800,000 for ‘the period 1969-70 to 
be Mexican unless Mexican specialists are form a trust to provide incentive for the 
not available, It was recognized that in the education .of mining technical personnel. 
case of the mining industry, there was a The trust is to provide scholarships, field 
great shortage of qualified technical and trips, and other assistance to students in 
administrative personnel, so the employ- mining and related fields. The trust will 
ment of foreigners in such: positions has be administered by the Secretary of Na- 
continued. | _ tional Patrimony, the presidents of the 

It was estimated that the total labor Chamber of Mines and of the Mexican As- | 

force in the extractive industry numbered sociation of Mining Engineers, Geologists 

between 200,000 and 300,000 persons. | and Metallurgists, plus another representa- | 

The Mexican Chamber of Mines donated _ tive of the Chamber of Mines. | 

: | / PRODUCTION —y oe ; 

The trend of output volume was mixed were recoded in white arsenic (calculated) , | 
_ with ups and downs throughout the list. down by nearly one-half the preceding : 

Mexico regained its world position as the year’s figure, and a rise in selenium output 
leading silver producer with 42.9 million from 1 ton to 198 tons. Production of ( 
troy ounces. Other wide production swings fluorite continued its upward trend. 

| Table 1,—Mexico: Production of mineral commodities __ 

(Metric tons unless otherwise specified) 

. Commodity — 1967 1968: 1969 P 

METALS : 
Aluminun, metal, primary_-___.-..-...-------_---- eee 21,512 22,518 . 32,383 
Antimony: — 

Mine output, metal content__._________.-__-___-2-___.L_. 3,738 3,464 3,149 
Metal (in mixed bars)_.__......_...-..----___--______. 986 1,090 848 

Arsenic, white}... 2 ee eee r 14,967 13,531 7,983 
Bismuth, metal (in refined and mixed bars)-_.-.--_.-...----_- 504 525 606 . 
Cadmium: : oo . . 

Mine output, metal content........-.. 2. 222-2 eee 1,246 1,194 1,579 
Metal, refined.._.....-.--22. 22 eee 168 © 202 210° : 

Copper: - . 
Mine output, metal content.__-___.,.....-----.- 2 eee 56,012 61,110. 66 , 167 
Matte, metal content 2__... 222 ee 74 — 19 8,287 : 
Precipitate, metal content ?______-___._._._.___________. 246 . 80 16 
Metal: 

Blister ?__.. 2220-2 7,403 — 8,224 wane eee 
Gold Refined... _...---...-- 22-2 eee 47,054 51,483 56,670 

old: 

Mine output, metal content_____....._...__troy ounces__ 165,287 176,952 - 180,599 
Metal, refined_........_.-.-.2.2- 22-2 dow. NA 172,745 169 , 163 

Iron and steel: . 
Iron ore, metal content___._......-.-._----__.----_..--. 1,617,096 1,921,299 2,096,970 
Iron ore, 60 percent Fe equivalent !___._.._....._.___.__._ . 2,695,160 3,202,165 3,494,950 
Pig iron....---..2----2. 2-2-4 eee eee 1,279,298 1,598,910 1,695,254 
Sponge iron_.-....-._...----..---2 -- eee. 325,924 373 , 560 402 ,.659 
Ferroalloys.......-...1.----.--.-.------ eee 54,612 48 ,266 53 , 287 
Steel ingots and castings... ___._..._.___-_--.--__-_----. 3,059,533 3,285,050 3,470,008 

Lead semimanufactures__.__._..-.._._-._-._..--_-----. 4,235,001 4,589,625 5,109,659 

. Mine output, metal content._..__.___.______________.__. 163 ,907 174,169 170, 894 
Metal (in refined and mixed bars). __-__._._-__.__________ 161,470 172 ,260 169 , 016 

Manganese: 
Ore, metal content.___._.. ee 30,799 26,706 27,061 
Ore, 45 percent Mn equivalent !_________________________ 68 , 442 59 ,347 60 , 186 

Mercury, metal, primary___..._............_76-pound flasks_. 14,417 17,202 22,500 
Molybdenum, mine output, metal content___.______kilograms__ r 64,000 79,880 201,519 
Nickel, mine output, metal content___.._-.__________________. 28 26 35 
Selenium, mine output, metal content.___.________kilograms__ 2,062 1,095 198 , 000 
Silver, mine output, metal content___._.thousand troy ounces__ 38 ,273 40,031 42,904 
Tin: 

Mine output, metal content.__.____.__._._.____long tons_-_ 588 519 280 
Metal, primary_____-...--.----_-_____ 1. ____do____ 607 317 139 

gunesten, mine output, metal content______.._.._.._____.__- 188 266 289 
inc: 

Mine output, metal content__._...___._______________ee 241,215 240,021 253 ,375 
Metal, primary____.....-----_--.---__--_-__2_- eee 70,861 80,038 80,265 

See footnotes at end of table.
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Table 1.—Mexico: Production of mineral commodities—Continued 

- (Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 p 
TT eee rere te ee rere eee re SRSA SSS ce nena arses 

NONMETALS . 
Barite_....----.-----------------.------------------------ 223 ,280 246 , 539 - 176,921 
Cement, hydraulic___....-----------.----~-------«---------- 5,597,208 6,125,738 | 6,787,184 

ays: . 
Bentonite. -._ 2-2-2. ee ee eee eee eee ‘$2,580 - 40,073 46,017 
Fuller’s earth. ._..-.-.....---..------.------------- ee 18 ,643 ~ 11,281 21,401 

_ Kaolin. -..-------------------------+----------+------- 78,592 75,715... 89,732 | — 
Refractory ..---.------------------- +--+ + we eee ee ee 98 ,049 102 , 037 101,740 

Diatomite___...-.-.----------------------.------- +--+ 7,186 9,944 11,175 
Feldspar__-_-_.~------------+-------------------..--------- 63,600 80,257 83 , 493 
Fertilizer materials: . : 

Crude (natural), phosphate rock______._--.-_~- 2 --e 54,264 25,913 | 82,574 
Manufactured: 

Nitrogenous, gross weight_____..._...---.-.-------- 450,200 780 , 885 1,148,782 
Phosphatic, gross weight 3____..__....----.--------- 231,600 209 , 478 388 , 563 
Mixed, gross weight______.....----..----.--------- 251,399 270 , 927 271,281 

Fluorspar, all grades__........----...-.----_.--.---- +--+ ee 785,114 926 ,000 988 , 304 
Graphite, all grades_.__-----------------------------++----- 40,690 52,964 42 ,920 
Gypsum and anhydrite, crude__-_.___._-_._-----.----------- 976,401 1,235,242 1,291,093 
Mica, all grades___..._..-.-.----- oe eee 884 137 —~594 
Perlite. ___._..-.------ +--+ ee ee ee eee 10,572 9,929 10,130 
Quartz, quartzite, and glass sand_____._2.._-..-.---.-------- 258 , 732 297 ,203 281,881 
Salt, all types___......-....--.--.....-.__--.thousand tons-__ 3,330 e 3,000 e 3,000 
Stone, sand, and gravel, n.e.s.: 

Crushed and broken: 
~~ Dolomite.........-------- ae eee eee 349 , 890 377,161 © 475,029 
Limestone ¢___._-_._.-.---._..-.____----thousand tons_ r9,000 10,000 10,000 

_ Marble_.-.._-----------------------4--------- +--+ 18 ,005 8,658 1,268 
Strontium minerals._......-..----------- + eee eee eee 2,543 3,453 18,077 

Sulfur, elemental: 
Frasch process: __.....-.------------------.----------- ™ 1,821,860 1,607,597 1,631,367 
Other native (mined)_____--_..----_-.------.,---------- 23 ,920 24,306 26,845 
Byproduct (from natural gas)_..._.--------------------- 48 ,307 53,045 57,959 

Sulfates, natural, sodium____._..-__..-----..--------------- 68 , 757 NA 106,384 
Talc and related materials, tale___._...--------------------- 2,918 641 1,333 _ 
Wollastonite...__......--------- ae eee 1,504 69 4,567 

. ' MINBRAL FUELS .AND RELATED MATERIALS 
Coal, bituminous_____._._-...-..-.-..-.....-thousand tons_-_ 2,388 2,605 2,458 

oke: : 
- Coke_...-.- 2 nee dO 1,030 1,084 1,141 

G Coke breeze. ._.-.------------------------~----------- r 58,014 87,082 NA 
as; 4 , 

Manufactured, all types_-._...._._.._.--million cubic feet_-_ 6,531 ~ 6,852 NA 
Natural: 

Production. __~_.._-.-_..----__---..--.----.--.do___. 572 , 832 576, 871 609 , 056 
Marketed__._...-..-----------------.-.-..--do___- 275,502 285,430 283 , 057 

Petroleum: . 
Crude 5__________._-_---.-_-_thousand 42-gallon barrels. _ 149 ,924 160,486 149,661 
Refinery products: . 

. Gasoline: 
Aviation. .._-..-._._.---.-.---.--------do___- 639 520 551 
Motor___.-_--__._._..---.--.--------.-do__-- 40 ,984 43,910 46 ,078 

Kerosine___._...-.__-___-_-_---------------do__-_- 12,076 11,812 11,575 
Jet fuel____._-- 2 nee doe 1,984 2,243 2,681 
Distillate fuel oil. __.._.._._._..-_-_-.___...-..do___- 23 , 746 26,567 27,581 
Residual fuel oil_._.._....._--_.----.-.--.-.-do___- 43 ,428 43 ,057 43 ,135 
Liquefied petroleum gas_____._....-..-.---..-do__-_. 9,152 11,079 12 , 002 
Lubricants___...._----.------_-.---------.--do___- 1,394 1,370 1,371 
Asphalt, refinery___._.__.....------.----...-do___- 6,289 6,844 7,976 

e Estimate. P Preliminary. t Revised, NA Not available. 
1 Calculated equivalent from mine production. 
2 For export. 

; * includes 62,800 tons of triple superphosphate in 1967, 65,000 (estimated) tons in 1968, and 149,880 tons 
in . 

4 Converted at 35.3145 cubic feet per cubic meter. 
5 Includes natural gas liquids. 

Note: ‘Mine production,” where listed, is the total metal content of all products, such as concentrate, matte, 
precipitate, and impure metal for export, plus content of products processed in Mexico. 

| TRADE 

The tables of foreign trade show no sig- United States remained Mexico’s chief 
nificant change in trade pattern. The trading partner in terms of value.



500 MINERALS YEARBOOK, 1969 . 

Table 2.—Mexico: Exports of mineral commodities 
(Metric tons unless otherwise specified) CNM ETC tons unless Otherwise SpCCINCG) 

Commodity 1967 1968 Principal destinations, 1968 
ee 

METALS 
Antimony: | 

Ore and concentrate___....-______-____---- 9,555 8,160 All to United States. 
A Metal, including alloys, all forms_-.__._----- 188 313 Mainly to United States. 
rsenic: 

Trioxide, pentoxide, and acids___._....____- 8,252 3,034 All to United States. 
Metal, including alloys, all forms..._......- 2,455 3,348 Do. . 

Bismuth, metal, including alloys, all forms.___..- 596 571 Mainly to United States. . 
Cadmium: 

-. Intermediate metallurgical products_ _______ 724 716 Do. | 
Metal, all forms_......-..-.----.....----- 189 174 Brazil 67; United States 62; Neth- 

erlands 28. 
Copper: / 

Ore and concentrate. _....--...------- --- 2,088 1,200 All to United States. 
Copper sulfate. -_..--...-.--------.~------ 965 454 United States 234; Brazil 220. : 
Metal, including alloys, all forms______..-_- 7,711 10,756 Japan 4,262; United States 2,954; 

. . est Germany 1,705. 
Gold____.---.-----------------.-troy ounces_. 3,265 2,390 Mainly to United States. 
Iron and steel: / . a 

Ore and concentrate_.___...-...----.----.- 78 138 Mainly to West Germany. 
etal: 
 Serap_..----..---------------------- 139 499 All to United States. oo 
Steel, primary forms, ingots_........._. 57 9,486 Mainly to Switzerland. 

Lead: Semimanufactures_-....-..-..-.------ 101,574 149,615 Mainly to United States. 
ad: . | 

Ore and concentrate. _....-...---------.-- 919 1,305 Do. 
Oxides: 

Litharge._..___..-..---- 22-2 e---. = 30, 991 32,304 Do. _ 
Red lead___...-_.-.----.------------ 2,938 4,429 United States 2,487; Denmark 

Metal, including alloys: . 
Antimonial and other bars.__.......... 12,100 13,168 Netherlands 7,822; United States 

Refined bars_.._...........-.--....-. 838,860 82,005 United States 48,856; Italy 
14,234; Brazil 8,389. 

Manganese, ore and concentrate_............... 10,449 6,958 Mainly to United States. 
Mercury..........---........76-pound flasks_._ 12,698 14,124 Do. 
Molybdenum, concentrate__.............--.--- 11 154 All to United States. 
Nickel, metal, including alloys______..........- 2 wavenee 

. Silver, metal__..........thousand troy ounces... 28,935 37,318 West Germany 11,750; United 
. Kingdom 11,563; United States. 

. Tin, concentrate___.......-.......--long tons__ 2,649 waennee 
Tungsten, concentrate____.......-.------___.. 260 419 United States 275; United King- 

dom 63. 
Zine: . 

Ore and concentrate. ._................-.. *™ 290,441 298,402 Mainly to United States. 
Oxide, white_._......---.----222--- 2 ee 7,782 7,520 Do. 
Sulfate... 2,556 2,107 Do. 
Metal, including alloys: . : 

Powder___._- 2 le 295 451 Mainly to Argentina. 
Unwrought, refined___......._...--._. 33,086 42,165 United | States 18,154; Brazil 

Unwrought, crude___...._.-..-- 22 Le 219 4 All to Venezuela. 
Other metals and metallic residues.___.......__- 631 325 Mainly to United States. 

NONMETALS 
Abrasives, natural: 

, Emery. ...------------- + ee 2 57 Do. 
Pumice.._... 2. 4 7 All to United States. 

Asbestos... __..--- eee =: 10, 608 ween eee 
Barite and witherite.__..._.____-_-__--_-_-___- 119 99 Mainly to United States. 
Cement____.__..- 22 eee eee eee 1,563 33,898 Mainly to Brazil. 
Clays and clay products: Crude clays, n.e.s.: 

Bentonite________-_--- ee 1 115 Mainly to Guatemala. 
Fuller’s and other earths__._..-..-..___-_- 164 2,169 Peru 1,099; Colombia 495. 
Kaolin. _.-.-.2 22 Lee eee 24 4 Mainly to Venezuela. 
Other clays, including refractory. _.__.____- 108 105 Colombia 51; Peru 32. 

Diatomite, infusorial earth, tripoli, and chalk____ 2,798 6,103 United States 2,776; Argentina 

Feldspar.___...--_.-_.____------------ eee 151 5 Mainly to Costa Rica. 
Fertilizer materials: 

Crude___..-.----- eee, = 834, 418 28,794 Mainly to United States. 
Manufactured: 

Nitrogenous_____..___.-------.----_- 1,329 8,134 Mainly to Nicaragua. 
Phosphatic_____._.._-. 2-2 2-2 2 eee 591 1,293 Mainly to Guatemala. 
Potassic__.......-------------------- 357 372 All to Guatemala. 
Other, including mixed___......._____- 1,910 2,929 Mainly to Guatemala. 

Fluorspar: 
Acid grade__.__......_____-------.-..--.-. 248,930 254,801 Mainly to United States. 
Metallurgical grade___.._............--... 507,349 677 , 959 Unite ganas 483 ,934; Canada 

Graphite, natural.__.............-.----.--.--. 38,722 50,619 Mainly to United States. 

See footnote at end of table.



THE MINERAL INDUSTRY OF MEXICO 501 

Table 2.—Mexico: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

NONMETALS—CONTINUED 
Gypsum: . 

Crude______.-..--.------_------_.--.-__-.- 873,945 1,161,218 United | States 832,805; Canada 
59, . 

Calcined_____..-----..---_ Lee 70 3 Guatemala 2. 
Lime_____..------------ +--+ eee 32 95 All to United States. 
Mica, all forms___..__-._-.--- ~~ eee 234 10 Do. | 
Precious and semiprecious stone except diamond . 

; . - kilograms _ _ 367 179 Japan 127; United States 48. 
Salt__....-.-.-........_..__.__thousand tons__- 2,760 ‘2,993 Japan 2,093; United States 645. oo 
Stone, sand, and gravel: 

Dimension stone______._.__.-..----. 2. 7,440 5,954 Mainly to United States. 
Crushed rock____._____- 22-2 le ee 291 158 Do. 
Limestone and dolomite__________________- 395 245 Do. 
Quartz___..---_----- eee 1,129 384 . Do. 
Sand and gravel___.__.____.-__-__ = __ ee 12 ,409 13,764 Mainly to Guatemala. 

Sulfur, elemental, all forms___.__thousand tons__ 1,637 1,416 United States 793; United King- 
om 250. 

Talc, soapstone, and pyrophyllite____._____.____ 41 24 Mainly to United States. 
Other nonmetals, n.e.s.: Crude: 

. Calcite___-__.._---------- eee 210 144 All to United States. 
Perlite. __-....- 0-2-2. eee 631 221 Mainly to Colombia. 
Strontium minerals__._...._..-_22 ee 2 , 832 3,615 Mainly to United States. 

Wollastonite__.... 22-2 95 131 All to United States. 
MINERAL FUELS AND RELATED MATERIALS . 

Asphalt and natural bitumen________22_2___ 285 238 United Kingdom 1382; Guatemala 

Carbon black__________---_- 2 eee 216 6 All to Guatemala. 
Coal and coke____.__- 2 eee 18 1,182 Meinly to United States. 
Gas, hydrocarbon, natural____million cubic feet__ 54,365 49,338 All to United States. 

. Petroleum: 
Crude.___.._..-thousand 42-gallon barrels_ 9,901 wee nane a 
Refinery products: 

Gasoline___._.._..__..._____..do___~_ 318 ween eee 
Distillate fuel oil. _..._.__..___.do____ 24 21 United States 10; Liberia 2; Nor- 

way 2. 
. Residual fuel oil_.--._....___..--do____ 7,727 14,157 Mainly to United States. 

Lubricants__.__...._..2.._.__..do____ 374 99 Mainly to Guatemala. 
Mineral jelly and wax___.__._.____do___-_ 8,784 11,354 Mainly to United States. 

r Revised. 

Source: Secretaria de Industria y Comercia, Direccién General de Estadistica. Anuario Estadistica del Co- 
mercio Exterior de los Estados Unidos Mexicanos, 1968, 784 pp.; 1969, 815 pp.
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Table 3.—Mexico: Imports of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 
eee 

METALS 
Aluminum: 

Bauxite and concentrate___._..._..._.. 18,546 11,950 Mainly from United States. 
Oxide (alumina)______.._-_.__.-.-.. 48,069 44,682 Do. 
Metal, including alloys, all forms_____ 4,095 9,150 United States 6,369; United Kingdom 

2,075. 
Antimony, metal, including alloys, all forms 3 aw eee 
Arsenic: . 

Trioxide, pentoxides, and acids_______ (4) 192 Mainly from United States. 
Metal, including alloys, all forms__-__. 13 11 Do. 
Natural sulfides. __._-...--2-------e LLL Lee 103 All from United States. ~ 

Chromium: , 
Chromite_._...-..---.------------. 28,872 23,464 Mainly from United States. 
Oxide and hydroxide____._...-_____- 197 351 West Germany 161; United States 85. 

Cobalt, oxide and hydroxide_____________ 74 102 Canada 50; Belgium-Luxembourg 32. 
Copper , metal, including alloys: 

Scrap_.-.-..-------- ee 49 8 Mainly from United States. 
Unwrought____--.--_-- 2-2 eee 7 21 United States 12; United Kingdom 8. 

: Semimanufactures________..________ 687 765 United States 371; West Germany 227. 
Gold, metal, unworked or partly worked . 

troy ounces__ 11,3879 8,618 Mainly from United States. 
Iron and steel: . 

Ore and concentrate. __.....--._.-... 15,922 . 128,484 United States 85,639; Brazil 42,794. 
etal: 

Scrap_..--...---.----.--_--__--_ 697,239 460,912 Mainly from United States. 
Pig iron, ferroalloys and similar 

materials_...__../......_.... *14,723 7,882 United States 4,623; United Kingdom 
2, . 

Steel, primary forms_.-..._._... 115,824 139,691 Mainly from United States. 
. Lead Semimanufactures______..._.... 166,452 164,119 United States 62,930; Canada 17,923. . 

ead: 
Oxides___. 222-2 eee 25 12 Mainly from United States. 
Metal, including alloys____._____.___ 80 979 Do. 

Magnesium, metal, including alloys, all 
forms. ._.._..------ eee 401 859 Do. 

Mercury_._-.____.-_....76-pound flasks_ _ 11 29 United States 18; Netherlands 10. 
Molybdenum: 

Ore and concentrate______...._..___ 26 16 All from United States. 
Ni vietals including alloys, all forms. ____ 15 8 Mainly from United States. 

ickel: 
Matte, speiss, and similar materials___ 72 183 United States 110; Canada 65. 
Metal, including alloys, all forms_-____ 1,506 1,358 United States 645; West Germany 522. 

_  Platinum-group metals, including alloys, 
all forms: . 

Palladium_______.__.._troy ounces__ 5,621 7,658 Mainly from United States. 
Platinum___.___.--.-.-..-.--do__.. 1,678 1,772 United States, 1,059; West Germany 598. 

Silver, metal, including alloys__..._.do_._.. 21,283 31,764 Mainly from United States. 
in: 

Ore and concentrate_-__ long tons_- 1,689 1,984 Bolivia 1,153; United States 603. 
~Oxide___-- 5 -do____ 50 73 United Kingdom 51; United States 19. 
Metal, including alloys, all forms 

do____ 86 853 Mainly from United States. 
Titanium: 

Ore and concentrate___.__..-_-_-.___ 649 896 Australia 566; United States 278. 
Oxides.__.--.- 2-2 17 166 Mainly from United States. 
Slag and residues________._.____._.__ 22,360 26,063 All from Canada. 

Tungsten, metal, including alloys, all forms_ 26 10 Mainly from United States. 
Uranium, metal_____..-_222 2 3 3 All from United States. 
Zinc, metal, including alloys, all forms. ___ 102 65 West Germany 26; United States 18; 

Belgium-Luxembourg 17. 
Zirconium, ore and concentrate___._______ 1,279 1,776 Mainly from Australia. 

ther: 
Ore and concentrate, n.e.s__________- 59 12,313 Mainly from United States. 
Metals and alloys, n.e.s____._-_-__-_-___ 2,762 2,892 Do. 
Scrap of nonferrous metals, n.e.s_____ 99 208 Do. 

NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum, etc_ 855 749 United States 342; West Germany 222. 
Dust and powder of precious and semi- 

precious stones________kilograms__ 1,632 23 All from United States. 
Grinding and polishing wheels and 

stones__._..._. 2-2 ee 142 99 United States 62; West Germany 15. 
Asbestos, crude______.---.-..-._.-----. 30,568 33,819 Mainly from Canada. 
Barite and witherite_____.______________ t 745 819 United States 427; East Germany 209; 

West Germany 172. 
Boron materials, oxide and acid__________ 1,572 1,292 Mainly from United States. 
Cement. ._..---222--- 22 3,089 2,594 Do. 
Chalk....-...----2-- 22 eee (2) 50 Do. 

See footnotes at end of table.
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Table 3.—Mexico: Imports of mineral commodities—Continued : 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 _ Principal sources, 1968 

NONMETALS—CONTINUBD 

Clays and clay products (including all re- 
fractory brick); Crude clays: 

- Fuller’s earth____.__..--.--.------- 600 323 All from United States. 
Kaolin (china clay).---------------- 13,102 17,632 Mainly from United States. 
Refractory._.-__.-.----------------- 82,427 75,0387 Do. , 
Other_-..-.------------2---------- 568 . 824. . Do. . a 

Cryolite..._-...------.----------------- 45 96 Belgium-Luxembourg 59; United States oO 

Diamond: 
Gem, not set or strung____..-_carats__ 6,180 12,160 Belgium-Luxembourg 4,690; Netherlands 

4,855; United States 2,145. : 
Industrial____._._._......-.-do_.__ 35,000 50,000 Mainly from United States. 

Diatomite______.__--.------.-------.-- _ 49 228 Do. . 
Feldspar......----------.------------- 1,792 2,719 All from United States. 
Fertilizer materials, manufactured: . 

Nitrogenous____.......------..--.. 124,525 164,193 United States 26,585; Japan 26,012; 
Belgium-Luxembourg 22,570; Nether- 
lands 20,000; United Kingdom 19, 736; 
Chile 17,000. 

Phosphatic.____-.----------------- 342,531 361,586 All from United States. 
Potassic._._...__-----.----------.. 44,523 61,388 United States 49,025; West Germany 

_ Other_.._---.---------.----------- 4,868 5,327 Mainly from Chile. . 
Fluorspar___._---_----------.~------:---- 2 18 Mainly from United States. 
Graphite, natural__.__-_._----.---------- 62 152 Do. " 
Gypsum_..-.___-..-------.------------ 15,685 11,888 Do : 
Lime____..---_------------------------ 10,306 12,152 Do. 
Magnesite__._._.___-_-------.--------- 31,762 19,106 Do. 
Mica, all forms_.._..._..----.---------- 187 330 Do. : 
Pigments, mineral, including processed iron . . ; 

. oxides__..-__.-_.---.------.--------- 149 - 259 Sweden 163; United States 95. 
Precious and semiprecious stones, except 

diamond__..__...-.-------kilograms_. ‘1,684 1,629 Netherlands 577; Switzerland 504; Uni- 
ted States 419. 

Salt___-...--_----------_ aul ee 5,415 476 Mainly from United States. 
Sodium and potassium compounds: . . 

Caustic soda__._____.._--...------.. '84,161 8,039 Do, 
Potassium hydroxide.___.__---.----- 1,064 2,162 United States 1,183; West Germany 500. 

Stone, sand and gravel: 
Dimension stone, roughly worked _---__ 6,594 5,661 Mainly from Italy. 
Dolomite____....._-.-..------------ 50 50 All from United States. 
Gravel, crushed, and paving stone. - -- 732 2,450 Mainly from United States. 
Sand__.-..-_--_.------ ue -------- 107,228 121,669 Do. 
Quartz. ...--..-------.-------.---- 58 268 Do. . 

Sulfur__...-....-..---.---.-.---------- 312 428 Do. 
Tale and pyrophyliite: . . 

Tale: 
Crude______-.....-------.----- 35,553 52 , 520 Do. 
Powdered______._.-_..-------- 391 325 United States 182; France 101. 

Pyrophyllite__.....---.-.---------- 120 58 All from United States. 
Vermiculite,___..._...._-_--__-----.--- 393 483 Do. 
Other nonmetallic minerals___.__._--_--- 2,690 1,889 Mainly from United States. 
MINERAL FUELS AND RELATED MATERIALS 
Coal___----------- ue. --------- 61,918 69, 863 - Do. 
Coke___-._-_..----_--------------------- 147,321 303,714 Do. 
Gas, hydrocarbon: 

Natural gas___.._-_million cubic feet_. 9,669 11,018 All from United States. 
Natural gas liquids 

thousand 42-gallon barrels. - 6,975 6,499 Mainly from United States. 
Petroleum: 

Crude_________.----._-..--.-do___- 524 (2) All from United States. 
Refinery products: 

Gasoline__.___.........-do_-_- 705 608 Netherlands Antilles 342; Netherlands 
153; United States 82. 

Kerosine___________.-...do_.-_-. 166 209 Mainly from United States. 
Distillate fuel oil. _......-do---- 61 79 Do. 
Residual fuel oil_.__._...-do_--. 1,727 1,239 All from United States. 
Lubricants__.__._____..-do.-.-. 199 602 Mainly from United States. 
Asphalt____.___._..._..-do---- 4 3 Do. 
Mineral jelly and wax__...do--__- 213 204 Do. 
Other___........_-.__-.-do_-_-.~ 637 665 Do. 

Mineral tar and other coal, petroleum, or 
gas-derived crude chemicals__.___..----- 15,247 22,630 Do. 

A 

t Revised. 
1 Less than }% unit. 

Source: Secretaria de Industria y Comercio, Direccién General de Estadistica. Anuario Estadistica del Co- 
mercio Exterior de los Estados Unidos Mexicanos, 1968, 784 pp.; 1969, 815 pp.
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COMMODITY REVIEW 

| METALS Sonora. The company was driving an adit 
. to obtain a bulk sample for metallurgical 

Aluminum.—Alumex, S.A. _de CV., testing. CMN was also participating Pn a 
owned by American Metal Climax, Inc., joint exploration program for copper at 

- and Boise Cascade Corp., announced ex- Bella Esperanza, Sonora. oe 
pansion plans which would include the ad- East of Nacozari, the Consejo de Recur- 

dition of a continuous caster and rolling sos Naturales No Renovables. a Gover- 
mill to meet increased demand for alumi- ment agency, was diamond drilling a low- 
num sheet products in Mexico. Part of the grade porphyry copper deposit in the Los 

7 total of $1.15 million cost will be financed Alisos district. 

by. Hunter Engi neering Co. and the Fir st Buttes Gas and Oil Co. and its Mexican 
Chicago International Banking Corp., with partners were exploring a near-surface dis- 

a guarantee by the Export-Im port Bank. seminated copper deposit in the State of | 
Hunter will supp ly the equipment. Alu- Michoacan. Initial assays averaged about 
mex began production output of «sheet, 0.60 percent copper. 

coil, and other p roducts in 1967; Another porphyry copper prospect was 
. Alcan A luminio, S.A., planned to double being evaluated by Cia. Minera Coronado, 

its capacity to over 10,000 tons a year at a S.A., northwest of Alamos, Sonora. The 
cost of $2.8 million. The company’s prod- comp any’s program called for 50 drill 
uct range includes aluminum sheet, plate, holes, each 300 feet in depth. 

extrusions, foil, tubing, powder, and paste. Asarco Mexicana, S.A., was expanding its 
Copp er— Toward yearend, the Mexican copper smelter in San Luis Potosi; Asarco 

Government authorized the formation of a also planned to build an electrolytic cop- 

new company, Mexicana de Cobre, S.A., to per refinery, but details as to capacity and 
exploit the copper resources of the La Car- location were not announced. 

- idad property in eastern Sonora. Initial Iron Ore.—Cia. Fundidora de Fierro y 
| capitalization was around $25 million. Acero de Monterrey, $.A. (Fundidora) , was 

Total investment will probably amount to to develop an iron ore deposit at Hercules, 
$240 million. : Coahuila, through its subsidiary, Minera 

Sixteen percent of the interest will be del Norte, S.A. Total cost of the project 

| held by the Comision de Fomento Minero a, estimated at about $4.6 million. The 
(a Government entity) and 49 percent by {nternational Finance Corp. of the World 
Asarco Mexicana, S.A., which in tur is) pin, Group was to supply $1.5 million 

owned to the extent of 49 percent by (guaranteed by Fundidora). The remain- | 
American Smelting and Refining Co. The ing funds were to be supplied by local 
remaining shares will be distributed ources. 

mainly to Mexican interests. A minimum of 64 million tons of ore 
Reserves at La Caridad were put at 600 had been proved, with exploratory drilling 

million tons of ore containing 0.76 percent til] in progress; probable ore reserves were 
copper and 0.016 percent molybdenum.  cajculated at an additional 17 million tons. 
After the removal of 40 million tons of over- Ore grade was put at about 60 percent Fe 

burden, the stripping ratio at the open with 0.75 percent phosphorus and 0.1 per- 
pit mine was expected to be 1 to 1. cent sulfur. 

Initial plans called for production of Fundidora also planned a _ pelletizing 

30,000 tons of ore daily, equivalent to plant at the Hercules mine; pelletized feed 
75,000 tons of blister copper annually. to its new blast furnace was expected to 
Concentrating and smelting facilities were  yaise output from 2,000 to 3,000 tons a 

planned and will be supplied with power day. 
and water from two dams located some 20 Hojalata y Lamina, S.A., expected to 
kilometers northeast of the mine. A rail- complete Mexico’s first pelletizing plant 

way spur, paved access road, and a town- early in 1970. The plant, costing around 

ship to accommodate 8,000 persons, will be $16 million, was planned to produce 1.1 

required. million tons of pellets annually from ore 

Cia. Minera de Nacozari, S.A. (CMN), supplied from the Las Encinas mine at Pi- 
found indications of another large, dissemi- huamo, Jalisco. 
nated copper prospect near La Caridad, Total Mexican reserves of iron ore in all
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categories were put at 705 million tons replace the present 250-ton-per-day instal- 
with an average iron content of 50 per- — lation. 
cent. Proven ore reserves were considered The company also decided to build an 
adequate to supply projected demand to electrolytic zinc refinery, but details of ca- 
the year 1990. pacity and location were not announced. 

- Iron and _ Steel.—An_ integrated steel Silver.—Pure Silver Mines, Ltd. (A Ca- | 

company known as Sidertirgica Las Tru- nadian concern), <ontinued exploration 

chas, S.A., was formed at mid-year; initial . work on various properties along parts of | 
capital of $4 million was contributed di- La Veta Madre vein system in Guanajuato. 

rectly and indirectly by the Mexican Gov- The Peregrina property had some 300,000 : 
ernment except for 12 percent paid in by tons ef ore indicated containing about 15 —— 

Ingenieros Civiles Asociados, a large do- ounces of silver and 0.14 ounces of gold 
mestic construction firm. The steel plant per ton. It was expected that work would 
will be built at Las Truchas, Michoacan, continue on the Cebada property, where 

and will use ore from the nearby Las Tru- drilling gave promise of economic values. | . 

chas deposit, and from the Plutdén deposit Development ore from Peregrina was 

situated in the area but in the State of being milled in local plants, but if the 
Guerrero. Other deposits, which may be prospecting program to be carried out 1s 

drawn upon, are La Guayabera, Los Pozos, successful, a 1,000-ton-per-day mill will be 
and La Mata de Bule, all near the Mi- built by the company at La Veta Madre, 
choacan coast. About 70 million tons of one of the better prospects. 

ore are available in the district. Ore indicated on three of seven separate 
It is expected that 900,000 tons of iron properties totaled 1 million tons. Overall 

ore will be required to afford the initial average value was probably in the range of 
planned capacity of 500,000 tons of fin- 14 to 15 ounces of silver a ton, with re- 
ished and semifinished steel. products. coverable gold values. : = 

Power will be supplied by a generating Pure Silver Mines has a 30-percent inter- 

plant under construction: at Villita, Mi- est in the prospects, with Mexican interests 
| choacan; annual potential of the plant is holding 70 percent. 

: rated at 1,320 million kilowatt hours. — Other old and new silver properties were 
The metallurgical complex will be con- under active exploration or development. 

_ nected by a proposed railway to Puerto Sampling was in progress on a property 
Necesidad, to be built at the mouth of the near Temoris, Chihuahua. 

Balsas River to bring in needed supplies Cia. Minera Santa Cecilia, §$.A., started 
and export the products. work on a mill to treat 70 tons of ore 

The entire complex is planned to be in daily at its mine near Chiapas, Chihuahua. 

production between 1975 and 1980. Also in Chihuahua, at Maguarichi,. Im- 
Lead and Zinc.—Asarco Mexicana, S.A., pulsora Minera Mexicana, S.A., was re- 

increased production capacity of its lead- opening the old Maguarichi mine. | 
zinc sulfide ore facilities at Plomosas from It was reported that the Mexican Gov- 

3,000 tons to 13,000 metric tons monthly.  ¢ypment (67 percent) and Minero Frisco, 
A new 1,088-foot shaft was being sunk, 54. (33 percent) would form a company 
and underground crushing equipment was to develop a silver deposit of 750,000 tons 
to be installed. , of proven ore at  Lampazos, Sonora. 

Rehabilitation and expansion of the Planned production of silver was set at 150 
company’s Santa Barbara unit in the State kilograms daily. 
of Chihuahua was in progress. Concentra- Uranium.—The first uranium plant in 
tor capacity was to be increased from 1,350 Mexico was inaugurated on July 2 at Al- 

to 2,300 metric tons daily. A production qama, Chihuahua. Exploitation of deposits : 
shaft was being sunk at the San Diego of fissionable materials was reserved for 
mine. The shaft has an 11 by 19-foot cross the Government in 1965; the plant and 
section and is to be 2,288 feet in depth; an nine is a joint venture of Comisién Na- 
underground crusher will be installed. cional de Energia Nuclear (CNEN) and 

In addition, Asarco Mexicana was build- Comisién de Fomento Minero (CFM) 

ing a new 600-metric-ton-per-day concen- CNEN was also working on two deposits 
trator at its San Martin, Zacatecas, unit to in the State of San Luis Potosi and was
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preparing proposals to exploit two deposits dora de Fierro y Acero de Monterrey, S.A., 
| in Durango. for use in its steelmaking facilities. a 

Proven uranium reserves were reported Magnesia.—Domestic demand for magne- 
at 4.4 million tons of ore, containing 2,800 sia will likely be satisfied by addition 
tons of uranium oxide. of the second oxide plant at yearend. 

oS Quimica del Rey, S.A., an affiliate of In- 
| NONMETALS dustrias Pefioles, S.A., will produce refrac- 

_ Asbestos.—Cia. Nacional de Asbestos, ‘ry-grade magnesia from brines and dolo- 
| S.A., was formed to mine and process chry- Mites at its plant located at Laguna del 

oe sotile asbestos at a site located 20 kilome- Rey, Coahuila. Output was planned for 
ters west of Ciudad Victoria, Tamaulipas. 99,000 tons annually. 
The Mexican Government will hold a 51- During 1969, Quimica del Mar, S.A., lo- 7 

_ percent share in the enterprise, and the re- cated at Ciudad Madero, ‘Tampico, oper- 
maining interest will be available to public ated at 85 percent of its maximum capac- 
or private subscribers. Reserves were estab- ity of 50,000 tons annually; capacity 
lished at 1.2 million tons of ore, and a output was expected for 1970. The com- 

: plant to treat 500 tons of ore per day was pany produces __refractory-grade dead 
planned which should be in operation burned magnesia from sea water. It is an 
early in 1971. | affiliate of General Refractories Co., with 

Cia. Minera Pegaso, S.A., jointly owned Some Mexican interest. 
: by Freeport Sulphur Co. and Mexican in-- 

terests, reported discovery of a chrysotile MINERAL FUELS | 
asbestos deposit north of Miubérrima, Oax- ‘Coal.—Of interest to the coal and metal- | 

| aca. The deposit was still being evaluated lurgical industries was a bulletin3 pub- 

at yearend; 12 drill holes had found asbes- lished by the Mexican Government in 

_ tos-bearing rock over thicknesses ranging 1969. The work deals briefly with the his- 

from 93 to 385 feet. _ torical use of coal in Mexico, future sup- 
| Mexico imported over 30,000 tons of as- ply, needs, and reserves. . - | 

bestos in 1968, and it was estimated that A revision of previous figures puts total 
the planned production of Cia. Nacional estimated coal reserves in the State of Coa- 
alone would satisfy 15 to 20 percent of the  huila at 2,198 million tons; of the total, 

country’s annual requirements. Cia. Pegaso 243 million tons are measured, and 828 

| may add substantially to this estimate. _ million tons are “recoverable.”” Commercial 
Barite.—Negociacién Minera Eulalio Gu- deposits in other States are known to exist. 

tierrez put into operation a plant to con- Petroleum.—Petrdéleos Mexicanos (Pemex) 
centrate, grind, and bag barite at the rate became the only producer and processor 

of 150 tons a day. The plant is located at of petroleum and natural gas in Mexico 

the mine in the Santa Maria mountains, by completing purchase agreements for 

near Saltillo, Coahuila. all the remaining privately operated con- 
Fertilizer Materials—The fertilizer plant tract hydrocarbon production and_ sales 

of Fertilizantes Fosfatados Mexicanos, S.A., rights in the country. The rights included 
was readied for production early in 1969. those held by the Pauley-Continental pe- 
The plant was owned primarily by Mexi- troleum interests, Sharmex, S.A. de C.V., 
can interests, with Pan American Sulphur Isthmus Development Co., and Pauley No- 
Co. of Houston, Tex. holding a 34-percent reste. All properties were paid for by 
share. Annual planned capacity of the Pemex and included reimbursement for 
plant was 550,000 tons of phosphoric acid profits the companies would have made if 
and 204,000 tons of superphosphate; only a_ the contracts had been allowed to run 
part of this capacity will be used in the their full term. In the case of Pauley No- 
intial stages of production. Sales contracts reste, Pemex also assumed contract gas 
were reportedly in effect with users in sales to Texas Eastern Transmission Co., 
Australia, Philippines, and India. which will run to 1977. 

Gases, Industrial Union Carbide Mexi- .—————_— 
cana, S.A. opened its oxygen-nitrogen-ar- Co Salas, Guillermo Pend Jets Ojeda Rivera. | 

gon plant, located near Monterrey. Com- Mexicanos para. la Siderureia (Geology, Reserves 
bined gas output was 140 tons per day; and Fetrography of Mexican Metallurgical Coal) 

oxygen was being supplied to Cia. Fundi-  yfexico, D-F. Bulletin No. 70, 1969. 32 pp.
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Total production in 1969 was 168,378,985 Cruz, Puebla, Chihuahua, Coahuila, and 

barrels made up of crude oil, 149,661,153 Hidalgo. | 
barrels; condensate, 199,217 barrels; and Mexican petroleum reserves at yearend 

natural gas liquids, 18,518,615 barrels. Pro- were put at 5,570 million barrels, a slight 
duction of natural gas amounted to _ rise over the preceding year’s figure of 
609,000 million cubic feet, equivalent to 5,530 million barrels. At the present rate 
122 million barrels of crude oil in calorific of consumption, the 1969 reserves were 

value. | | | equivalent to about 20 years’ supply. The 7 
A total of 519 wells were drilled, of field reserves were divided as follows, in | 

which 134 were exploration wells and 385 millions of barrels: Crude oil, 2,824; con- =| 
/ were development wells. Exploration drill- | densate, 419; gas (converted to barrels), 

ing led to the discovery of 12. new oilfields 2,328. / 
and 5 new gasfields; in addition, the pro- Pemex had nearly completed renovation 

ductive area of 23 older fields was ex- Of its fleet and was able to retire two older 

tended. Of the development wells, 225 ships this left 21 tamer in _ Operation 
ielded petroleum and 74 were completed “1 af average age Of © operating years. 

as gas wells. Drilling in the offshore Ma- Deadweight tonnage totaled 849,979, with a 
. er capacity of 2,720,245 barrels. In 1969, the 

rine Golden Lane indicated that the pro- Pp Al “1: : 
. . . . emex fleet transported 70.7 million bar 

ductive fairway was about 55 kilometers in rels of products over a total of 1,015,000 
| length. | miles. 

. Noncommercial shows of oil and gas, Additions and expansion of ports contin- 
_ which might lead to future discoveries, ued for handling products and petrochemi- 

were encountered in the States of Vera cals. |
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The Mineral Indust oro e Mineral Industry of Morocco 

| By Henry E. Stipp + 

Morocco’s output of many major mineral firms from other nations for the explora- 7 

commodities continued to decrease, because tion and exploitation of minerals. Benefits 

of competitive factors in world markets of the previously passed legislation on in- 

| and the decrease in quality of ore reserves  vestment were extended to the mining sec- 

at old mines. Although the production of tor at yearend. Mining enterprises became 

many minerals decreased from that of eligible for tax reductions, customs exemp- 

1968, their value increased owing to the tions on some imported materials, acceler- | 

high prices in world markets. Except for ated depreciation, equipment premiums, 
the development of a new lead mine, no retransfer guarantees on foreign invest- 

major new discoveries of mineral resources ments, and other benefits. These changes 

have been made recently. The exploration were subsequently made legal in the Bulle- 

for mew mineral deposits generally has tin Official of January 26, 1970, Royal De- 

been unsuccessful. The Moroccan Govern- cree No. 2-70-47 of December 31, 1969, | 

ment through the Bureau de Recherches Joint Decree of the Ministers of Finance 

et de Participations Minierés (BRPM) was and of Commerce No. 791-69 of December 

_ searching for new mineral deposits. It was 31, 1969, and several sections of Dahir | 

operating under joint agreements with  1-69-360. 

PRODUCTION AND TRADE 

; The total value of minerals production between Morocco and the European Eco- 

. increased to an estimated $171.1 million in| nomic Community became effective Sep- 

1969 compared with $170.9 million in 1968. tember 1. The agreement was expected to 

. Output of most major mineral commodi- stimulate trade between Morocco and West 

ties (except phosphate rock) decreased from European countries. The major share of 

that of 1968; however, the higher price on Morocco’s phosphate fertilizer exports goes 

world markets for a number of nonferrous to these countries. During 1969 the miner- 

metals mainly accounted for the slight rise als industry employed directly 26,202 per- . 

in total value. Statistics on production and sons. 

trade are contained in the following tables. ——-————_— 

A 5-year partial association agreement ton. ya scientist, Bureau of Mines, Washing- 

| 509
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Table 1.—Morocco: Production of mineral commodities 

2 . _ (Metric tons unless otherwise specified) . 

| Commodity ! 1967 1968 1969 

, METALS 
Antimony concentrate: 

, Gross weight__..---_---------------------------------------- 3,178 2,694 3,127 
Metal content_....--.--------------------------------------- 1,589 1,212 1,407 

Cobalt concentrate: 
Gross weight_......----------.~-----------------------------. 17,580 15,179 14,097 
Metal content___.__..--.---------------------+-------------- 1,928 1,518 e 987 

Copper concentrate: 
- Gross weight...---------------------------------------+------ 8,421 9,521 9,475 
Metal content..__-----------------------------=------------- 2,526 3,047 - 3,032 

Iron ore, direct shipping_._---.------------------~-thousand tons--_ 884 _ © 807 749 

Lead concentrate: . ae 

Gross weight___...--.----------------------------+----------. 116,336 r 120,570 117,680 
Metal content_._.------------------------------------------- 52,351 72,382 70,608 
Metal, primary_._.------------------------------------------ 21,359 24,166 _ 26, 836 

Manganese: oo . . 
Ore, metallurgical... ---------------------------------------- 197,758 86 , 437 10,444 

_ Ore, chemical__-_....------.--------------------+------------- 88,385 73,774 120,132 
Nickel, content of cobalt ore e____..-.-------------.-+------------- 350 (2) 14 
Silver, metal, primary..--.--..-....---------thousand troy ounces_-_ 173 920 861 

Tin: 7 | : | 
Mine output, metal content__._.....----------------long tons_.- 10 19 10 
Metal, primary. _._.-.--------------------------------d0-_.- 12 15 e12 

Zine concentrate: 
Gross weight._..._.._..---._--------------------------------- 82,915 67,620 72,079 
Metal content____._.-.-._-------_--------------------------- 2 45, 521 31,781 33,877 

NONMETALS | | 

Barite.._....---------.---.------------ eee ee -------- = 90, 518 78,160 86,940 
Cement. _..._-_--.-----.--.-.-------#------------thousand tons-- 858 996 926 
Clays: . / . 

~ “Smectite and bentonite___.___....-.-.-_.--------------------. 33,361 48 , 759 21,205 
| Other, including fuller’s earth_...--.---.---------------------- 4,015 _ 4,380 5,050 

Fertilizer materials: Crude (natural): . 
Phosphate rock. .....-------------------------thousand tons. - 9,945 10,512 10, 662 

Gypsum, crude ¢___..-.------------------------------------d0._.- 90 ------ NA 
Pyrrhotite..._...-.-------------------------+-------------------- 358,158 417,851 391 , 528 
Salt, all types__._._.----.-----------------------~--thousand tons-- 20 341 67 . 

MINERAL FUELS AND RELATED MATERIALS ; 

| Coal: | =. . . 
Anthracite. ........__----------.-.-----------thousand tons_- 482 451 397 
Briquets___..----------------------------------------d0.__- (4) 18 17 ‘ 

Gas, natural, marketed_.__-----------------~----mnillion cubic feet-- 379 382 1,484 . 

Petroleum: ‘ 
Crude oil_..___-_.-------------.--_-thousand 42-gallon barrels-- 738 620 410 

Refinery products: 
Gasoline_....-.-------.--------------+-----------d0-__- 2,178 2,429 2,668 
Kerosine____._-.---------------------------------d0_.~_- 506 574 5 900 
Distillate fuel oil. _..._....------------------------do-_~- 3,078 3,050 3,493 
Residual fuel oi]__.._._.__._------------------------do-_-_- 2,897 2,974 3, 047 
Other, mainly liquefied petroleum gas__..----.-------do_--- ATT 573 612 

Total_.._..___-_----___------------------------_do_-_-- 9,136 9,600 10,720 
a 

e Estimate. r Revised. NA Not available. 
1 In addition to commodities listed, Morocco also produces small quantities of copper matte from lead smelt- 

ing, phosphatic fertilizer, and various quarry products, but production data are not available. 
2 Nickel production estimated at 302 metric tons in 1968 revised to none. 
3 Rock salt. 
4 Included with anthracite. 
§ Includes jet fuel. :
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Table 2.—Morocco: Exports of mineral commodities | 
(Metric tons unless otherwise specified) . 

. Commodity 1967 © 1968 ! 

METALS 
Aluminum, metal, including alloys, all forms_...........----------------- 479 691 
Antimony, ore and concentrate__...--.------------.--.----------------- 3,324 2,730 

. Cobalt, ore and concentrate_____-~-----------~-------------+-+---------- 15,565 18,280 
Copper: . 

Ore and concentrate_-_-_-.----~-----------------+-----------~------- 7,558 6,521 
Matte_._.----.-.------------------- +--+ eee ee 167 25 
Scrap and ferroalloys.....---------------------------------------- r 328 480 

Iron and steel: oe ; . 
Ore, direct shipping. ....._.-.---..---------..-----_thousand tons__ 916 657 eee 
Roasted pyrite___._...------------------------------------------- 5,130 850 
Serap..-------------------------------- +--+ ee eee 34,868 25,340 
Ferroalloys..-.....--.--.--.------------------------------------- 36 ween ee 
Semimanufactures........--..---------.------------------.------. . 1,050 2,557 | 

Lead: . 
Ore and concentrates. ___._-..------------------------------------ 86 , 431 88 ,089 
Unwrought and scrap-_-_--.------.--------------------------~------- 20,061 22, TAT 

Magnesium, metal, including alloys: Scrap and ingot_._-...-_------------- q q 
Manganese, ore and concentrate. ._--.--.----------------thousand tons__ 215 166 
Zinc, ore and concentrate_.....--.--------------------~----------~------- 86, 708 99,755 
Other: 

Ore and concentrate, n.e.s_ -..--.------.----------+----------------- . 3 1 
Slags and residues, n.e.s____-.---------.---------~----------------- 507 820 
Oxides of metals, mainly for paint___.--...------------------------- 1,000 wuaeee 

NONMETALS 
Barite....--------.1-------------------------------------- eee 89,116 81,587 
Cement. _-.-------~---------~---------------------------------------- 16,581 | 9,845 
Clays and clay products (ineluding refractory brick): 

Bentonite. ._..---..-------.----------------+--+----- =e eee 158 125 
Fuller’s earth. ._.-.--.-----~--------+-------------------- +--+ ---- -4,199 2,532 
Refractory. _-..-.-.--------------------.------------------------- | _1,655 1,664 
Smectic._-.--.--------------------------+----+------- +--+ 21,633 15,806 

Fertilizer materials: | 
Crude, phosphate rock._.-_..--------------~---------thousand tons_-_- 9,342 10,082 
Manufactured, phosphatic. _..._.--------------+------------------- 187,088 239 , 415 

Gypsum and plasters____--.-_.--------------------------------------- 50,688 67 ,857 
| Lime_.....-------~----------------------------- +--+ ee eee 165 92 

Salt and brines____.-...---.-.---.----.------------- +--+ eee eee 2 1 
Stone, sand and gravel: 

. 

Dimension stone and other_--------.------------------------------ 6,972 9 ,257 
Crushed rock... -------------------------------~----------+----+--- 1,229 -30 

. Sand, mainly industrial. ___-...----------------------------------- 8,945 8,299 
Sulfur: Sulfuric acid___.-.---------------------------------+---------- 85 wou-ee 
Other nonmetals, n.e.s__...-----------------------+-+----------- +--+ 1,907 wou-ne 

MINERAL FUELS AND RELATED MATERIALS 
Coal and briquets: Anthracite. .._..._.-..---------------thousand tons__ 68 57 
Petroleum: 

. 

Refinery products: 
Gasoline. .__...._------------------thousand 42-gallon barrels_ -_ 10 193 
Kerosine and jet fuel__...-------------------------------do____ 83 127 
Distillate fuel oil. .....---------------------------------d0.__- 62 204 
Residual fuel oil.........--.-------.------.-------------d0___- 7 - .99 
Lubricants__..--.----------------------------¢--------d0_.-- (2) (2) 
Liquefied petroleum gas....-.---------------------------d0__.- (2) (2) 

Other: Bitumen___.....--.------------------------------d0__-- 2 ween ee 

Total_.....-.----.----------------------------------do__-- 164 558 
A 

r Revised. . . 
1 Royaume du Maroc. Statistiques Du Commerce Exterieur, 1968. 665 pp. 
2 Less than % unit. 

. 

Major destinations of selected 
commodities, 1968 

(Thousand metric tons unless otherwise specified) 

Commodity Quantity 

Jron ore. ..-.---~-------------------- 657 
West Germany. -.--------.------- 287 
Spain. .._.-.--.+--------+------- 214 
Czechoslovakia. ...--.----..------_ 108 

Lead___..------..-------metric tons._ 88,089 
France... --..--------------d0_... 88,089 

Phosphate rock...---.---.-----------. 10,082 
France_..--.--.----------------. 1,787 
United Kingdom.._._..-.--..-----. 1,066 
Belgium-Luxembourg._...-.------. 1,007 

Zine__.-..---------------metric tons... 79,755 
France. __...--...---------do____ 438,058 
United States. ....-..------do..-. 22,697 
Italy_...--..-...---------.do__.._ 9,850



512 MINERALS YEARBOOK, 1969 

Table 3.—Morocco: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

ae 

Commodity 1967 1968 ! 
—,,  L  rr 

METALS 
Aluminum: -: os 

Bauxite and concentrate______......22.---_--.--- 2 eee 2,000 1,600 
Metal, including alloys, all forms__.....-.-..---.---__--.-__________ 2,544 2,556 

Copper, metal, including alloys, all forms...._.-_.....--._____-___________. 2,321 2,532 
Tron and steel: 

Serap..-..---------------------------- eee #5 74 
Pig iron, ferroalloys, and similar materials__.._._..__....____________ 938 1,655 
Semimanufactures____--_.-.--------.------------ eee 15 ,527 18 ,257 

Lead, metal, including alloys, all forms______._......--_-___-- 2 ee 8 6 
Manganese, ore and concentrates___..----...-------.-.--_----___-_____- woenee 23 
Mercury-...-.---------------------------------.._..-76-pound flasks__ 4 29 
Molybdenum, metal, including alloys, unwrought_.._____._._.___kilograms__ 98 886 
Nickel, metal, including alloys, all forms. .._.-.._.-.-.-_..--..__________ 370 418 
Silver, metal, including alloys, all forms..._....._.......__._troy ounces__ 289 3, 762 
Tin, metal, including alloys, all forms_-_......-.--..-....--_--_long tons__ 294 ‘295 
Zinc, metal, including alloys, all forms. __.....-.....-.-----_-____--_ 978 1,168 

er: 
Slags and residues, metallic............------------.-----2--------- ~----- 2 

° Oxides of metals, mainly for paint...__......_.--_---_-_-___ 8 808 645 

NONMETALS 

Abrasives, natural. _.....-...--..-..------2-2 eee 15 9 
Asbestos_...--.--...---------------- eee 2,198 2,224 oo 
Barite and witherite__....._.....-..--..-.---2--- eee 2 wan--- 
Boron materials: Borates, sodium, refined___......-.-.-_.-----_--_--___. 554 671 
Cement. .-...--------.-------- eee eee 8,170 13,191 
Chalk._._--------------1---.--------- 2 eee 2, 847 2,568 
Clays and clay products (including refractory brick): 

Crude clays, n.e.s.: 
Fuller’s earth. ._-....-....------------ eee 40 45 
Kaolin and refractory.................._------__-------------- 14,545 12,639 
Smectic._.-.-...-------_------------ eee 4,647 5,519 
Other. __-._..--..--.--.------- 2 eee 274 435 
Products.._.....--...------------------- eee eee 8,027 NA 

Diatomite and other infusorial earths. ._........-...----..--.----------- 936 730 
Fertilizer materials: . 

Crude, all types._.......-------- 22 eee ee 448. 10 
Manufactured: 

Nitrogenous._.......----.------------.---------- eee 25 , 353 6,140 
Potassic__._..---..---.----------- eo eee eee eee 28 ,334 87,278 
Other, including mnixed__-_____--..-_-------------------------- 13 ,303 28 , 064 

Ammonia____._-_--_--------------------------------------------- =: 89, 824 104 ,934 
; Graphite, natural._.__...__...---.--.-- 2 2-2 eee g 25 . 

Lime.._....--.-.----.---- +e - eee 270 198 
Salt and brines..__.....-.-.-----.----.--------------------- ee eee 70 41 
Sodium and potassium compounds, n.e.s.: 

Caustic soda___.__....._-------------.----_-------------- eee 6,062 7,559 
Caustic potash, sodic, and potassic peroxides___.......--..-------- 22 90 70 

Stone, sand and gravel: . 
Dimension stone. _-__-.------------------------------------------- 621 343 
Dolomite, chiefly refractory grade. __....-...._--------_---__------- 658 569 
Gravel and crushed rock: Crushed rock____-...-----_--.-_--.------- 14 164 

Sulfur: 
Elemental, all forms. .........._--.---_-----_-- eee 8,384 13,083 
Sulfurie acid. ......--.-------_.--2 2 11 11 

Talc, steatite, soapstone, and pyrophyllite._..._._...-.-....----..------- 787 1,203 
Other nonmetals, n.e.s__.--.---.-_----...-.-.------------------------e 176 405 
Oxides and hydroxides of magnesium, strontium, and barium___._._-.__--- (2) 11 

MINERAL FUELS AND RELATED MATERIALS 

Coal and coke, including briquets_____.._._....____.______thousand tons_- 57 78 
Gas, hydrocarbon (LPG).-._.-.---...--.-..-_thousand 42-gallon barrels. _ 12 45 
Petroleum: 

Crude.___.-.--------_------------ ee de 8,228 9,276 

Refin roducts: 
Gasoline... oe eee eee dO 91 74 
Kerosine_.__.-.-.-.--..--------------------_.-----_---do___- 246 352 
Distillate fuel oil. ...--.._...---------222-- i -do___- 158 189 
Residual fuel oil__.___--.....-.-.---_-----_--_______---.-do____ 183 54 
Lubricants___.-.--.-------------.-----..---___.-_-----do___- 137 152 
Mineral jelly and wax__.---------------_--.--_-_..----..do___- 68 112 
Other: Bitumen and asphalt_--.__...--....--.-.____-.-.-do_... 196 245 

Total_.....----.---.--------------------------------do___- 1,029 1,128 
SN 

NA Not available. . ; 

1 Royaume du Maroc. Statistiques Du Commerce Exterieur, 1968. 542 pp. 
2 Less than }4 unit.
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| COMMODITY REVIEW 

METALS - was not of significant commercial interest. 

. | - Reserves of the deposit were estimated at 
Cobalt.—Technoexport, a U.S.S.R. Ora 6.7 million tons of 0.7 percent copper. The a 

nization, conducted geologic, geochemical, . : 
and geophysical research near the Bou Yugoslav firm Interexport, in cooperation 

Azzer mine, Ouarzazate, searching for de- with BRPM, carried out drilling at Ouan- 
. . simi and Agoujal where reserves were esti- 

posits of cobalt minerals.2 Cobalt concen- 
. . | . mated at 700,000 tons of 1.6 percent cop- 

trates mined in Morocco were shipped to d 500,000. £3. | 
Ugine Kuhlmann Co. in France. The firm PS* 2™ 000 tons of 3 percent copper 

: “aye respectively. Interexport - withdrew from 
formerly recovered about 4 million pounds . . 

| the project, but BRPM intended to pro- 
per year from Moroccan concentrates, but 344 with further exploration 
recovery became uneconomical, owing to the ] P : . 
declining cobalt content of the concen- Tron and Steel.—The Sctolazar - mine, 
trates. Reportedly cobalt production in Which produces ore containing a higher — 
Morocco ceased at yearend. sulfur content than the nearby Uixan 

- Copper.—Numerous deposits and occurr- ™N¢: suspended operations in February.é 
ences of copper located mainly in the Jebi- Mining became uneconomic owing to the 
let, High Atlas, and Anti Atlas mountains !0W 8rade of ore and exhaustion of surface | 
were described according to their geology, Ve! Société d’Exploitation des Mines du 
economic importance, and type of Rif, operator of the mines, was selecting a 

~ occurrence. BRPM signed an agreement foreign engineering firm to supervise reor- 
with a French company, Omnium Nord- 84nizing and reequipping the mines. New 
Africain, and with a Japanese firm, Mitsui plants for desulfurizing and pelletizing the 

Mining and Smelting Co., to explore for Fe, new mining equipment, and a new 
copper in eastern Morocco.4 In February railway were scheduled for installation. | 

Occidental Ores, a subsidiary of the U.S. The eight principal iron ore deposits in 
firm Occidental Petroleum Corp., closed its | Morocco were described according to their 
operations in the Allous area of the Anti geologic type, mineralogy, and reserves.7 
Atlas mountains.5 Reportedly the deposit The deposits are as follows: 

. Ore grade ! Reserves 
Name Location (percent) (million 

tons) 

Quichane_-___...-....-. Near Melilla._..--.... 60 Fe, 7 SiO2, 1.58, 0.05 P__...------------ 30 
Setolazar.............. Quichane...____....._ 54 Fe, 4 SiOe, 4S, 0.01 P___....--_-_---.--- 11 
Tourza Ougnat._._...... OQuarzazate district._.. 52 Fe, 8 SiO2, 1.04 P___...__--..-.--------- 40 
Kettara_....._......... West of Marrakesh._.._ 52 Fe, 11.5 SiO, 0.05 P___._...-..--------- 1 . 
Bou-Ouzel and Bou- Khenifra district. ..... 483 Fe, 9.6 SiOs, 0.01 P, 14.6 BaO, 2.8 MnO>. _ _- 32 

uergour. 
Ait Amar (Beni Oued Zem district.._.-. 46 Fe, 15 SiO, 0.7 P,3 Mn___......--.----- 15 

iTane). , 
Ait Ahmane (Graara)... Bou Azzer_.....-----. 46 Fe, 24 Si0e_____.._.-.-_---------------- 10 
Tachilla Ouarzemimen__ Agadir district. _....-- 35 Fe, 26 SiOe, 0.5 P___.------------------- 10 

1 Fe—iron, Si0:—-silica, S—sulfur, P—phosphorus. 

Lead and Zinc.—The Bou Beker mine down for several weeks. Reportedly an 
. Pp y 

in northeastern Morocco, which was oper- agreement was made between the Moroc- 
P ° Bt 

ated by the Société des Mines de Zellidja, §©—_ 
was completely exhausted and closed 2Chronique des Mines et de la Recherche 

downs During its lifetime, the mine pro- Me Maadi ‘Moussa {ines "and, Ceslogy Direction 
| duced about 400,000 tons each of lead and des Mines et de la Geologie. Rabat, Morocco, No. 

i i ’ ’ pp. 

ane ee The mine employed 950 workers *Mining Journal (London). Exploration— 
just before shut down. The Touissit mine, Moroccan Copper Agreement. V. 274, No. 7020, 

which also is an important source of zinc Ma 6, 1970, ay Ra bat, Morocco. State Depart- 
ore, was expected to continue operations ment Airgram A-104, June 12, 1969, p. 8. 

ti ini level of ork cited in footnote 5. 
for ducti ae ent at 4 “cine trou- ™United Nations. Survey of World Iron Ore 
production. In May and June labor and Resources. Department of Economic and Social 
bles occurred at the Qouli, Midbladen, an airs. 1970, pp. 63, 66. 

. . . 8 ining, ° ing On I 1 
Djebel Aouam mines, which were shut Mintes Vo 8 Ne 10, Sentember 1969, D. yo d
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can Government and the Yugoslavian firm houd deposit 42°*miles southeast of Saji. 
Invest-Import for construction of a plant Reserves were being depleted rapidly, and 
at Rich to produce zinc from calamine by production, which has been decreasing 
electrolysis. The Ait Labbes mine will be sharply, came mainly from treatment. of 
improved for exploitation of the calamine old stocks and debris. 
ore. Studies of the lead, zinc, and silver Fluorite—In April BRPM and Omnium 

| deposits at Bou Madine by U.S.S.R. techni- Nord-Africain signed an agreement to reac-_ 
| | cians were completed. It was determined  tivate the El Hammam mine, which has 

| that the mines would not economically been closed since 1965. About $200,000 was 
. Support-extraction of 530,000 tons per year, to be expended on this project. 
‘and should be worked on a smaller scale. Phosphates.—A $76.1 million complex 

The BRPM and Societé des Mines de Zel- for manufacturing phosphoric acid and 
lidja agreed to form a joint company to  diammonium phosphate was called for in 
develop a deposit near Midelt in. the Morocco’s 5-Year Development plan 

| Upper Moulouya Valley.9 The deposit con- (1968-72) 11 The plan also included in- 

tained an estimated 10 million tons of ore vestment in new plant, mining equipment, 

| averaging 2.75 percent lead. The joint transportation, and port facilities totaling 
company Société de Developpement Indus- $169 million. Reportedly Morocco was 

| triel et Miniére de Haute Moulouya will looking for foreign capital and technical 

| be managed by Zellidja with open-pit min- assistance to help in expanding its phos- 
_ ing scheduled to start about mid-1971. Ini- phate mining facilities.12 Office Chérifien 

tial ore production will be 3,000 tons per des Phosphates (OCP) , the Moroccan Gov- 
day, which will be concentrated in, the flo- ernment agency which manages the phos- 

tation plant located at the Bou Beker phate mines, expected to raise production 
mine. BRPM. recently signed a contract to 18 million tons of phosphate rock by 

. with two Japanese firms, Nittetsu Mining 1972. OCP awarded a contract to the. 
Co. Ltd. and Marubeni lida Co. Ltd., for Czechoslovakian firms Strojexport and 
,development of the Bou Kerzia mine. Con- Transporta for installation of 5 miles of 

| cessions for prospecting will be given to conveyor belting at the Youssoufia mines.13 
the Japanese companies for exploration, In April OCP called for tenders on two 
which will cost about $400,000. draglines with 6-cubic-yard buckets, three 
Manganese.—The Imini manganese mine large crawler shovels, and 34 trucks of var- 

located in the southern Atlas mountains ous capacities. Ifni, ceded to Morocco in 
between Marrakesh and Ouarzazate is op- 1969, had phosphate deposits estimated at 
erated by Société Anonyme Chérifienne 1,500 million tons.14 The deposits report- 

d’Etudes Miniéres (SACEM).1° Outlook edly extend to the southwest into the 

for exploitation of chemical-grade ore is Spanish Sahara. New phosphate rock load- 
better than for metallurgical grade, owing ing facilities at the port of Safi were put 
to scarcity and high prices in world mar- i™to operation in 1969.15 Facilities in- 

kets for chemical ore. SACEM reportedly cluded a 656-foot quay and two bucket 
oe cranes of 12.5 tons and 7 tons capacity. 

plans to construct a new beneficiation New storage and loading installations for 
plant for chemical-grade ore and may dis- pagged fertilizers from the Safi fertilizer 
continue production of metallurgical-grade manufacturing complex also were com- 

ore. The sintering plant at Casablanca pleted and put into operation. 
which operates chiefly on low-grade ore _ . 

. (48 to 50 percent Mn) from Imini, may ®Mining Journal (London). New Moroccan 
. . Lead Mines. V. 273, No. 7009, Dec. 19, 1969, p. have to close, owing to a lack of sufficient 569. 

ore. Nikex, a Hungarian firm, was con- Industrial, Minerals, (London): Tmaini  Man- 
structing a beneficiation plant to enrich August 1969, pp. 32-35. 
metallurgical ore mined at Tiouine. The jes Repo OBR 89-66. December 1800. an. 
project was scheduled for completion at eo Engineering and Mining Journal. V. 171, No. 
yearend. 2, February 1970, p. 114. 

13U.S. Embassy, Rabat, Morocco. State Depart- 
NONMETALS ment Airgram A-72, May 6, 1969, p. 4. 

144 Mining and Minerals Engineering. Ifni Phos- 
Barite-——The major share of Morocco’s phate. V. Bie 3, March 209, P. 65. hosph 

barite output came from the Djebel Ir-  anq Potassium. No. 40, March-April 1969, p. 50,
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| Potash.—Exploration activities in the fuel phosphate drying ovens at Youssoufia. 
| Khemisset area, under the United Nations A desulfurizing and dehydrating facility at 

Development Program, were being closed Kourimat and a natural gas pipeline be- 
down.1¢ About 62,339 feet of drilling re- tween Kourimat and Youssoufia began op- 
vealed salt beds from 1 to 3 feet thick, erating in mid-1969. 
containing up to 12.7 percent potash. The Petroleum.—In February the _ recently , 
deposit was considered to be uneconomic constructed plants at the Mohammedia re- 
for development. | finery of Société Marocaine Italienne de 

Raffinage (SAMIR) began producing jet 
a _ MINERAL FUELS fuel and asphalt. A plant owned. by a con- we 

Natural Gas.—Natural gas from the sortu m of Shell Oil Corp., SAMIR, Societe 
. . | erifienne Des Pétroles and the Iranian 

Harich field has been piped to the SCP re- Government was scheduled to begin pro- / 

finery in Sidi Kacem for use as fuel. Natu- ducing lubricating oil in late 1969. | 
ral gas from the Essouira region (Du Jeer 
and Kechoula wells) was being used to 16 Work cited in footnote 5. |





The Mi tr t che Mineral Industry of the 

Netherlands 

By Joseph B. Huvos + 

The mineral industry of the Netherlands reported, neither of which had been evalu- 
again registered substantial gains in 1969, ated for commerical prospects. Meanwhile 
with particularly large increases reflected natural gas production from onshore 
in the petrochemical, natural gas, petro- installations increased substantially for the 
leum refining, and aluminum sectors and fifth consecutive year and domestic con- 
impressive gains in the iron and steel and sumption and exports both attained record 
zinc components. Offsetting the higher level levels. | : 

_ of activity in these sectors was the decline Expansion of the aluminum smelter of © 
in production of tin and lead and the Aluminium Delftzijl N.V. (ALDEL) in 
slowdown in the coal and coke industry, as Delftzijl to reach 90,000 tons in 1970 has 
more producing units suspended or cut continued, while construction started on 
back operations. Groupe Péchiney’s 75,000-ton aluminum 

. The national economy expanded rapidly smelter in Flushing. Koninklijke Neder- 
in 1969, with industrial production rising landsche Hoogovens en Staalfabrieken N.V. 
12 percent compared with 11 percent iron and steel facility expansion program 
during the previous year. continued during the year. Construction of 

The main stimulus to expansion of eco- a  100,000-ton-per-year electrolytic zinc 
nomic activity were the sharp rise in plant was started by the Koninklijke Zout 
exports and the growth in investments. Organon (KZO) and the N.V. Hollandse 
Worker productivity rose 4 percent com-  Metallurgische Industrie Billiton concern. : 
pared with a 10.5-percent rise of industrial Phosphoric acid plant projects were started 
wages. Consumer prices rose 3 percent. | by Farbwerke Hoechst A.G. of West Ger- 

Crude oi] output declined for the fourth many, Vlissingen, N.V. at Flushing, and by 
consecutive year as offshore drilling indi- Erste | Nederlandsche §Kunstmestfabriek 
cated only one potential new find. In con- (ENCK) at. Viaardingen. . 
trast, expansion of petroleum refining and Development of the Rotterdam port area 
of pipeline, storage, and distribution facili- continued in 1969, where Chevron Petro- 

ties continued at a rapid rate, along with leum Mij (Nederland) N.V. completed 
growth of chemical and petrochemical expansion of its Pernis oil refinery while 
installations and associated units. Shell Nederland Raffinaderij N.V. started 

Exploration for oil and gas in the Neth- expansion of its oil refinery. — 
erlands sector of the North Sea was contin- 

ued by S everal groups. By yearend only 1 Foreign mineral specialist, Bureau of Mines, 
three strikes of gas and one of oil were washington, D.C. 

517



518 MINERALS YEARBOOK, 1969 

| PRODUCTION 

. Reflecting the growth of the economy, and salt showed the greatest gains, while 

output of most mineral commodities in the that of tin metal, coal, and coal products 

Nederlands increased in 1969. Production . showed the greatest declines. 
of aluminum, pig iron, steel, natural gas, 

Table 1.—Netherlands: Production of mineral commodities 

(Thousand metric tons unless otherwise specified) 
a 

Commodity “ 1967 1968 1969 p 
eee 

| | METALS . 
Aluminum, metal (primary)_.___.----.------------------------------ 32 49 72 
Cadmium, metal e_____--.-_..-.---..------..-______-___metrie tons__ 107 r140 160 
Iron and steel: . 

Sinter___.-.-------.------------------ +--+ -------------- = 8, 271 3,360 3,381 
Pig iron (including blast furnace ferroalloys)........-._........-.---. 2,588 2,821 3,461 — 
Steel, excluding castings___.__.____.......----.--..--_---------. 3,402 3,707 4,713 

| Steel, semimanufactures: . 
Strip__._-------- eee 87 — 108 134 
Heavy and medium plates and sheets_..........._...----.----. 1,749 2,033 2,263 
Light sections___.__......-_.------- eee 295 308 365. 

. Wire rods___._---2- eee 200 t 267 251 
Tubing__._--..---..--_-----_---- eee eee 12 23 25 
Semimanufactures._.._...-...-.---_----_-_-_-_-_____-____--- 394 332 678 

Total. __.-.--------2----------eeeeeeeeeeeeeeeeeee----- 2,787 8,071.8, 716 
Lead, metal (primary). ____-21-----_-2 ee eee 16 17 15 
Tin, metal (primary)_._...--.-------..--.--.----_thousand long tons__ 14 8 5 
Zine, metal (primary).._......-_-..-.-_-----_------___-____--_______- 39 42 47 

- _ NONMETALS = 
, Cement___---.-_--------- eee eee e---------- = 3, B49 3,486 3,296 

Fertilizers: 
Nitrogenous, N2 content__...._.._..--.-._----._------------------ 737 890 875 
Phosphatic, ‘P2Os content___.._.___---...---._-__--_-___-----__---- 206 264 250 

Salt, all types__._-.-..__--_--__-.-.------ eee ee ----_-------- 1,926 2,414 2,669 
Sulfuric acid____--_-.-.-----._-------.-.---- eee ---------- 1,170 1,376 1,511 

| MINERAL FUELS AND RELATED MATERIALS 
Carbon black____--.2----2 eee eee 75 . 4T 81 
Coal, anthracite gnd bituminous___...._.._..........----___---_-.---. 8,065 6,663 5,554 

. Coke, all types___._-.--_----.-----.-.-----------2--------1--_------ 38,882 2,931 2,032 
Ruel briquets, all grades_______----..-.---...-------------_---------. 1,118 1,054 1,047 

as: 
Manufactured, all types _._._--.-_--_....-----_-millioncubic feet__ 93,153 87,318 NA 
Natural, gross production }____._._........--.._........._-do___. 253,731 514,172 173,164 

Peat ¢____.--.-2 eee eee 400 400 400 
Petroleum: : 

Crude oil___..-.--------------- eee eee -e----- 2, 265 2,145 2,022 
Refinery products: . . 

Aviation fuels___.-_.__.---.----.--- 2-22 eee ----_----- =: 1,027 1,259 1,763 
Motor gasoline_______..----..------ 2-2-2 ee ------------ = 2, 189 3,648 4,098 © 
Kerosine______-.- eee 928 1,172 1,000 
Residual fuel oi]_..-_...----- 2-2-2 ee ee_____-_---_- 14,276 16,146 21,348 
Distillate fuel oil. ___-------_.--2-22 2 eee ee----- = 8, 075 9,565 13 , 588 
Liquefied petroleum gases_____________-___________-______ 519 528 619 
Lubricants___-._..---.------2 eee C8321 278 502 
Bitumen____-.-----.----2 eee 673 593 652 
Refinery gases___--__-.---.....-_.-___-____---________-- eee 34 NA NA 

a 
e Estimate. P Preliminary. t Revised. NA Not available. 
1 Converted from normal cubic meters at the rate of 35.314 cubic feet per cubic meter. 

TRADE 

Foreign trade of the Netherlands main- to about $11 billion. 
tained for the second year its improving For mineral commodities, imports at $2.5 
balance, as exports covered about 90 per- billion exceeded exports of $1.8 billion in 
cent of imports. During 1969 total exports 1969, with imports and exports up 20 to 

of roughly $10 billion were up about 20 23 percent, respectively, as compared with 
percent, while imports were up 18 percent 1968 levels.
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Table 2.—Netherlands: Exports of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 ‘1968 Principal destinations, 1968 

METALS 

Aluminum: ‘ 
Bauxite and alumina______.__..-.- 40 4,816 West Germany 1,302; Italy 727; Mexico 6387; 

° Japan 566. 
Metal, including alloys: . . : 

Serap.-.-------------------- 10,216 11,832 West Germany 10,703; Belgium-Luxembourg 

. .Unwrought._--._---....-..... 25,597 | 48,722 West Germany 21,461; Belgium-Luxembourg 
| 10 ,933; Italy 7,863. _ - me oe 

Semimanufactures__....._.... 19,060 26,975 West Germany 11,153; Belgium-Luxembourg 
. 4,946; United Kingdom 1,676. 

Bismuth, including alloys, all forms___-__ 214 148 West Germany 38; France 35; Italy 19. 
Cadmium, including alloys, all forms__-__ 252 303 West Germany 203; Belgium-Luxembourg 90. 
Chromium: 

Chromite__..-...---..---.------. 3,320 2,771 Italy 923; France 875; West Germany 401. 
Oxides and hydroxides________._ - 54 402 Italy 290; France 75. 

Cobalt, including alloys, all forms_ _-_-_ 157 44 Japan 17; United Kingdom 13. 
Columbium and tantalum, tantalum, in- 

cluding alloys, all forms. ..._._.-___~ 4 2 NA. 
Copper, metal, including alloys: 

_ Serap_o....-.--_---- ee _.--_ «34,218 30,637 West Germany 15,816; Belgium-Luxembourg 
12,729; France 950. 

Unwrought__....----.---.------. 6,265 10,682 West Germany 5,381; East Germany 2,759; 
Belgium-Luxembourg 655. 

Semimanufactures.......-...-..-. 18,516 18,368 West Germany 6,305; United States 5,637; 
Belgium-Luxembourg 2,797. 

Gold !_____...__thousand troy ounces. 742 2,328 Belgium-Luxembourg 892; West Germany 
844; France 539. 

Iron and steel: 
Ore and concentrate, except roasted 
pyrite_____.._..thousand tons-__ 3 3 Belgium-Luxembourg 1; West Germany 1. 

Roasted pyrite._._____....._do____ 90 70 All to West Germany. 
etal: 
Serap_...-----.---.-.-do.__- 566 711 West Germany 586; Belgium-Luxembourg 69. 
Pig iron and ferroalloys 2 

do___- 297 122 France 57; Belgium-Luxembourg 29; West 
Germany 18. 

Steel, primary forms___.do-_---_ 816 ' 741 West Germany 233; Belgium-Luxembourg 
162; Spain 80. 

Semimanufactures: . 
. Bars, rods, angles, shapes, 

sections__..._....do__.- 328 386 West Germany 146; United Kingdom 74; 
Belgium-Luxembourg 35. 

Universals, plates and . 
sheet___._-__...do__-- 972 1,120 West -Germany 265; United States 241; . 

United Kingdom 121; France 112. 
Hoop and strip__...do__-_- 67 108 West Germany 80; Denmark 7; Italy 4; Bel- 

gium-Luxembourg 4. 
Rails and accessories 

do.___ 10 11 West Germany 7; Indonesia 2. 
Wire__.__...._.-._do___-_ 27 30 West Germany 9; United States 5; France 4. 
Tubes, pipes and fittings 

do___- 211 202 West Germany 71; Belgium-Luxembourg 28; 
France 14; Iran 10. , 

Castings and forgings 
Lead do. __- 4 4 Belgium-Luxembourg 2; West Germany 1. 

ad: 
Oxides. _..._.-._--.-----..--.--.- 1,914 2,437 Belgium-Luxembourg 1,676; Czechoslovakia 

481; Algeria 123. 
Metal: 

Scrap_....._----.----------- 6,650 8,153 Belgium-Luxembourg 4,655; West Germany 

Unwrought__-..---.--------- 11,385 16,608 West Germany 11,180; Belgium-Luxembourg 

Semimanufactures.__...--.--. 2,012 1,620 Belgium-Luxembourg 353; Norway 292; Uni- 
ted States 243; West Germany 126. 

Magnesium, including alloys, all forms_ - 262 318 West Germany 179; United States 109. 
Manganese: 

re and concentrates___....-----. 18,732 21,783 West Germany 4,401; Italy 3,437; France 
1,866; Belgium-Luxembourg 1,436. 

Oxide__..........--.--------.--- 1,718 3,066 Italy 772; Belgium-Luxembourg 524; West 
Germany 434; United Kingdom 314. 

Mercury. _...._-..-..76-pound flasks_. 1,131 667 West Germany 232; Republic of South Africa 
116; Belgium-Luxembourg 87. 

Molybdenun,, including alloys, all forms. 91 87 West Germany 35; France 14; Japan 8; Bel- 
gium-Luxembourg 8. 

Nickel: 
Oxide and hydroxide_._.--_.------ 36 140 West Germany 50; Austria 30; Poland 20; 

Czechoslovakia 19. 

See footnotes at end of table.
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Table 2.—Netherlands: Exports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 
NC 

AL CC Se i SSFP 

METALS—Continued 

Nickel—Continued De 
Metal, including alloys: 

Scrap. --..._-.-_-.....----.. 2,170 2,236 West Germany 1,026; United Kingdom 469; 
Sweden 329. 

Unwrought and semimanufac- 
tures____----.-.----------- 1,382 © 1,445 Mainland China, 523; West Germany 351. 

Platinum-group metals, all forms — 
' troy ounces.. 24,434 8,841 West Germany 2,186; United Kingdom 

1,768; Japan 997; France 932. 
Silver, metal: 

Unwrought thousand troy ounces__ 1,761 1,660 France 844; Belgium-Luxembourg 640. 
Semimanufactures________..do____ . 293 45 West Germany 42. 

, Tellurium, elemental, and arsenic_______ 2 6 West Germany 5. 
Tin, metal, including alloys: 

mo Scrap_--.-----....-_--__._._do____ t 322 579 West Germany 303; United Kingdom 229. 
Unwrought____.____._.__..do____ + 11,914 9,319 West Germany 3,747; France ‘1,436; United 

States 929. 
Semimanufactures_________-do____ r 257 342 Belgium-Luxembourg 132; Norway 51. 

Titanium, dioxide. .__......_-_..-_-. 9,048 14,621 West. germany 2,973; Italy 2,845: France 

Tungsten: : 
Ore and concentrate. _____-_______ 249 270. West Germany 103; Belgium-Luxembourg 

; . oa . - 49; United Kingdom 88. 
Metal, including alloys all forms____ 113 210 West Germany 117; United States 21; France 

Vanadium: a, 
Ore and concentrates (including mo- . a 

lybdenum, ete. ores)____._...... 10,526 12,648 West Germany 3,391; Austria 1,773; Italy 
- 1,525; United Kingdom 1,514. 

Zine: 
' Ore and concentrate__._....-._... 7,725 20,391 Belgium-Luxembourg 18,058; France 1,782. 

Oxide_---------------2--2- 2 = 8, 915 11,051 West Germany 1,638; Belgium-Luxembourg 
: 1,231; Italy 875. 

Metal, including alloys: 
Serap.-------.--.-...-..--.. 8,050 8,527 France 7,958; West Germany 345. 
Unwrought ___.._._...._.___. 27,410 24,785 West Germany 14,361; France 3,223; Den- 

mark 2,497. 
Semimanufactures (include zinc 

dust)... __-_-_.-__---_---. =. 1, 095 1,518 West, Germany 980; Belgium-Luxembourg 

Other: 
Ore and concentrate________._____ 1 wenn ne 
Ash and residues containing non- 

ferrous metals: 
Iron and steel__thousand tons__ 156 103 Belgium Luxembourg 78; West Germany 24. 
Lead____---.---.--------.... 5,460 4,667 Belgium-Luxembourg 2,499; West Germany 

Tin____--...._.._-long tons__ 806 505 West Germany 341; United Kingdom 106. 
Zine___----.---------_...... 7,824 6,883 West Germany 3,397; Belgium-Luxembourg 

2,630; France 427. . 
Other___-.------.-..--.__.-. 11,384 11,459 West, germany 9,003; Belgium-Luxembourg 

Metals, including alloys, all forms: . 
Metalloids: 

Selenium__.._.-_-_______ 14 7 All to Canada. 
Silicon__~.----_~ ~~ _e 39 NA 
Other___....--2.--_____- NA 6 West Germany 5; Belgium-Luxembourg 1. 

Alkali, alkaline earth, and rare 
earth metals_..________.___ 1 1 All to Belgium-Luxembourg. 

Oxides of strontium, barium and 
magnesium. __.__.___________ 249 973 Belgium-Luxembourg 892; France 64. 

Metals, including alloys, all forms__ 689 648 West Germany 301; Belgium-Luxembourg 

NONMETALS . 

Abrasives, natural n.e.s: 
Pumice, emery, natural corundum... 4,968 5,259 West Germany 693; France 440; Belgium- 

Luxembourg 325. 
Dust and powder of precious and 

semiprecious stones 
thousand carats__ 1,118 1,273 West Germany 449; France 222; Italy 215. 

Grinding and polishing stones__-____ 818 1,005 West Germany 385; United Kingdom 109; 
France 104. 

Asbestos____--.--------------------- 54 55 Belgium-Luxembourg 41. 
Borates, crude natural____.....------- 222,056 246,653 West Germany 87,808: United Kingdom 

51,788; France 43,742. 
Cement. ___.-----.--._--.--__-----_. 48,822 25,784 West Germany 18,443; Belgium-Luxembourg 

See footnotes at end of table.
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Table 2.—Netherlands: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

NONMETALS——Continued 

Chalk______.._-..-...-__-..-._--__-. 42,828 38 ,078 Belgium-Luxembourg 36,382; West Germany 
427. . 

Clays and clay products: 
Crude clays: 

Kaolin. ..-...---. 1. ------- 147 21,126 Belgium-Luxembourg 21,007. 
Refractory._.....-.....-----. 1,835 2,387 Sweden ae Belgium-Luxembourg 672; Den- 

' mar 6. 
Other__.____.._thousand tons--_ 86 108 West Germany 76; Belgium-Luxembourg 29. vo 

Products: 
Refractory including nonclay 

bricks_._.-..........-.----. 10,421 6,660 West germany 2,681; Belgium-Luxembourg 
. , 038. . 

Nonrefractory. thousand tons -. 590 652 West, Germany 508; Belgium-Luxembourg 

Diamond, all grades: " 
Gem, not set or strung 

thousand carats... 1,514 1,220 NA. . 
Industrial__.......___.-kilograms-_ 804 9,046 West Germany 9,041. 

Diatomite and other infusorial earths_ __ 271 1,309 Belgium-Luxembourg 1,084. 
Feldspar and fluorspar__________-.___~- 501 1,048 Belgium-Luxembourg 777; Australia 180. 
Fertilizer materials: 

Crude: Phosphate roeck_.._._____-_- 505 227 Kenya 151. 
| _ Manufactured: 

Nitrogenous__-_thousand tons-- 1 742 876 Mainland China 387; United Kingdom 97. 
Phosp hatic: 

homas slag____...------ 224 26 Belgium-Luxembourg 26. 
ne Superphosphate and other } 

a, thousand tons__ 141 117 France 56; West Germany 1. | 
Potassic._....-.--_----__----.- 1,099 703 Congo (Kinshasa) 256; Australia 71; Belgium- 

Luxembourg 70. 
Other, including mixed__do-_-_- 524 - 670 France 177; Belgium-Luxembourg 17. 

Ammonia, anhydrous___.-...-.... 82,999 128,617 Belgivm Luxembourg 94,447; West Germany 
; ,960. 

Lime........-.---.-..-.------------. 38,048 7,638 Belgium-Luxembourg 5,612; West Germany 

Magnesite_...___..._.----..--------- 17,999 16,911 West Germany 5,961; France 1, 077; Belgium- : 
Luxembourg 1,029. 

Mica.___..-----...------------------ 100 85 Belgium-Luxembourg 67; Sweden 18. 
Pigments, mineral including processed: 

Iron oxides._______..--.--___------.- 306 470 United Kingdom 193; Ceylon 57; Australia 40. 
Salt_.-.-.....--.-.-.--thousand tons... 1,152 1,422 Belgium Luxembourg 599; Sweden 382; Fin- 

and . 
Sodium and potassium compounds n.e.s.:. ° | 

Caustic potash.___..-.2-22 2-2 eee 44 45 Spain 9. 
Stone, sand and gravel: 

Dimension stone: 
Unworked: e 

Building stone unworked 
. ; including slate___.__.... 1,856 1,827 Belgium-Luxembourg 1,381; West Germany 

Calcareous, including gyp- " 
sum and plasters___._.- 747 434 Belgium-Luxembourg 335. 

Worked: Building stone worked 
including slate and natural 
paving stone.____._..-.___.. 9,489 4,863 Belgium-Luxembourg 4,159; West Germany 

Gravel and crushed rock ° 
thousand tons... 1,283 2,075 Belgium-Luxembourg 1,677; West Germany 

Quartz and quartzite_............. 9,384 2,846 Belgium-Luxembourg 1,608; West Germany 

Sand, excluding metal bearing — 
thousand tons... 6,974 6,998 Belgium-Luxembourg 6,416; France 296; 

West Germany 177. 
Sulfur: 

Elemental, all forms. .-...-.--..-. 2,544 833 Belgium-Luxembourg 327. 
Sulfur dioxide_.-..-_.-..--------- 916 786 Belgium Luxembourg 382. 
Sulfuric acid, oleum 

thousand tons... 90 56 West Germany 22; Belgium-Luxembourg 17. 
Tale and steatite__....-_....---_----- 142 175 Belgium-Luxembourg 15; Denmark 8. ~ 
Other nonmetals, n.e.s._thousand tons__ 169 203 Belgium-Luxembourg 110; West Germany 64; 

France 22. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural______-_-- 78 37 Belgium-Luxembourg 19. 
Carbon black. ...........-.__...-__.. 66,394 68,447 France 20,877; West Germany 12,642; 

Sweden 6,951. 

See footnotes at end of table.
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Table 2.—Netherlands:; Exports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 
TC A LS ens 

Commodity: 1967 1968 Principal destinations, 1968 
A Ra es rt SSS SSS SS Ss Ssh shreveport? 

‘MINERAL FUELS . 

AND RELATED MATERIALS—Continued 

Coal and briquets: 
Anthracite and bituminous coal 

‘ thousand tons__ 1,935 1,975 Belgium-Luxembourg 1,077; France 585. - 

Briquets of anthracite and bitumi- 
nous coal_.___.___---.-..-do__._ 743 801 West Germany 298; Belgium-Luxembourg 

282; France 196. 
Lignite briquets_____.-....-do__-- 12 10 NA. | 

Coke and semicoke. _-__..-....--do_... 1,998 1,497 Belgium-Luxembourg 982; France 250. 
Gas, hydrocarbon: Natural including 

liquefied petroleum gas______..do____ 421 437 Belgium-Luxembourg 167; West Germany 83; 
ance 62. 

Hydrogen, helium, and rare gases.____-_- 475 336 Belgium-Luxembourg 203; Sweden 45; France 

Petroleum: 3 . " 
Crude___.-.....__thousand tons_. 1 19 All to West Germany. 
Refinery products: 

Gasoline..............do._.. 3,460 3,567 Belgium-Luxembourg 352; Sweden 121; Uni- 
ted States 76. 

Kerosine, including jet fuel 
do____. 732 861 United Kingdom 418; Denmark 90; West 

Germany 77. 
Distillate fuel oils......do__.. 4,475 4,828 West Germany 1,852; Sweden 892; Belgium- 

Luxembourg 511. . 
Residual fuel oils.......do.... 8,781 9,441 United Kingdom 1,476; Belgium-Luxembourg 

1,162; West Germany 952. 
Lubricants. _....-_...-do._._ 425 474 United Kingdom 111; Sweden 47; Belgium- 

. . Luxembourg 44. 
Mineral jelly and wax__-do____ 29 36 United Kingdom 13; West Germany 9. 

er: 
Petroleum coke____do__~- 8 1 All to United Kingdom. 
Bituminous mixtures 

do____ 318 202 West Germany 89; Sweden 20; Denmark 15; 
Switzerland 11. 

Mineral tar and coal, petroleum, or gas . 
derived crude chemicals_.._...do____ 151 197 West Germany 65; Belgium-Luxembourg 43; 

United States 24. 
a ene eee 

r Revised. NA Not available. 
1 Excluding gold coin and gold and alloys shipped by post. 
? Including sponge iron, shot grit, pellets powder, spiegeleisen and ferromanganese. a, 
3 Includes bunkers for foreign ships and aircraft. Excludes reexports and bonded storage.
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Table 3.—Netherlands: Imports of mineral commodities 

(Metric tons unless otherwise specified) ; 
eee 

Commodity 1967 1968 Principal sources, 1968 

| METALS | 
Aluminum: 

Bauxite_.___...-..----------___.. 16,539 40,943 Greece 38,268; Guyana 2,159. 
Alumina___._~..-.--------------- 76,403 121,708 Surinam 100,817; West Germany 13,465. 
Metal, including alloys: 

Secrap_____...--.--------.-.. 4,588 8,783 West, Germany 3,255; Belgium-Luxembourg 

a Unwrought, including alloys___ 19,419 33 , 225 - France 5 ,934; West Germany 5,195; Canada ve 

Semimanufactures___.____..._._ 37,105 41,280 West Germany 18 ,727; Belgium-Luxembourg 

Antimony, including alloys, all forms_ . _ 1147 146 Belgium-Luxembourg 58; Mainland China 32; 
. Czechoslovakia 31. 

Arsenic, oxides and acids_____.__.___._ 965 947 Belgium-Luxembourg 787; France 142. 
Bismuth, including alloys, all forms___-_- 260 235 J ap: an 54 i pnited States 51; Belgium-Luxem- 

ourg 42, 
Cadmium, including alloys, all forms__-__ 171 349 Belgium-Luxembourg 95; Japan 79; U.S.S.R. 

Chromium: " 
Chromite__._.------.._..----.--. 5,952 3,288 Republic of South Africa 2,055; West Ger- 

many 558; Greece 265. 
Oxide and hydroxide_______....._- 741 1,058 U.S.S.R. 456; West Germany 407; France 188. 

Cob Metal, including alloys, all forms_-- 8 16 United Kingdom 10; West Germany 6. 
rObalt: " 

Oxides and hydroxides______._-_._- 283 188 Belgium-Luxembourg 149; United Kingdom 

Metal, including alloys, all forms_ -_- 238 177 Belgium-Luxembourg 148; United Kingdom 

Columbium and tantalum, tantalum_-_- 2 6 United States 3; Belgium-Luxembourg 2. 
Copper, metal including alloys: 

Serap_-----.--.-.--------------. 10,785 7,699 West Germany 3,243; Belgium-Luxembourg 

Unwrought_ __-_ Woe eee eee 33 ,619 41,865 Belgium-Luxembourg 12,701; Zambia 6,861; 
West Germany 5,183. . 

Semimanufactures__....._........ 50,057 62 ,633 Belgium-Luxembourg 37,865; West Germany 

: Gold 1__......._thousand troy ounces-- 175 111 Denmark 55; Italy 24; Lebanon 17. 
Iron and steel: — : 

Ore and concentrate, except roasted 
pyrite.___._..._.._thousand tons_._ $3,641 4,359 Liberia 1,231; Sierra Leone 922; Brazil 709. 

Roasted pyrite____..._.-....do__..  ___-__ 3 NA. 
Metal: . 

Scrap__..-.-..thousand tons__ 164 154 Belgium-Luxembourg 102; West Germany 32. 
Pig iron and ferroalloys 2 

. do____ 50 56 Norway 19; West Germany 9; Belgium- 
Luxembourg 5. 

Ferroalloys, other______do___-_ 10 12 Norway 6; West Germany 3; U.S.S.R. 2. 
Steel, primary forms__-__do-_._-_ 429 327 West Germany 177; Norway 55; Belgium- 

Luxembourg 33. 
Semimanufactures: . 

Bars, rods, sections_do_._.. 1,173 1,268 Belgium-Luxembourg 644; West Germany 
444; France 120. 

Universal plates and sheets 
do_.__ 548 628 West Germany 265; Belgium-Luxembourg 

Hoop and strip___._do___- 186 230 West Germany 132; Belgium-Luxembourg 69. 
Rails and accessories 

do____ 43 39 West Germany 24; Belgium-Luxembourg 7; 
France 7. 

Wire__._.__.___._-do____ 68 68 Belgium-Luxembourg 37; West Germany 27. 
Tubes, pipes and fittings 

do___- 575 531 West Germany 317; France 92; Belgium- 
Luxembourg 37. 

Castings and forgings 
Lead do___. 5 6 West Germany 3; Belgium-Luxembourg 2. 
ead: 

Ore and concentrates_____.._____- 11 5 NA. 
Oxides_ __.---..------...--...--. 9,164 10,269 Belgium-Luxembourg 5,135; West Germany 

2,617; France 1,760. 
Metals, including alloys: 

Scrap. ...-_.--.-..---.--..-. 1,864 4,536 West Germany 2,025; Belgium-Luxembourg 

Unwrought__......-......... 55,650 54,412 Belgium-Luxembourg 18,518; Mexico 9,448; 
Australia 7,115. 

Semimanufactures_._....._..... 3,252 3,505 Belgium-Luxembourg 2,314. 
Magnesium, metal including alloys: 

Scrap. _.-------...---- 2 ----e ee 88 117 Norway 99. 
Unwrought___._.._._.-__.-.-_-L- 294 274 U.S.S.R. 165; Norway 83. 
Semimanufactures_____..___..__-- 49 56 West Germany 15; Austria 15; Switzerland 10. 

See footnotes at end of table.
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Table 3.—Netherlands: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

. Commodity 1967 | 1968 Principal sources, 1968 

METALS—Continued 

Manganese: 
Ore and concentrates____...-..--- 42,771 36,135 USSR. 10,727; Morocco 8,418; Ghana 

Oxide__...-.-.._--.-----.------- 603. 1,106 Franee 390; Japan 300; Belgium-Luxembourg 

Mercury____._...-...76-pound flasks... 1,334 1,305 Italy 348; Spain 290; United Kingdom 232; 
_ United States 232. 

Molybdenum, including alloys, all forms_ 8 15 Austria 6; United Kingdom 2; West Germany | 

Nickel: . 
Matte, speiss and similar materials_ 258 182 Allfrom United Kingdom. | 
Metal, including alloys: 

Serap_.-.-------.---.-------. 1,851 1,391 United Kingdom 318; West Germany 281; 
France 208. 

Unwrought__-....-.......--. 1,571 1,933 U.S-S-R. 608; Norway 503; United Kingdom 

Semimanufactures__.._........ 2,216 3,223 West Germany 1,376; United Kingdom 738; 
France 387. 

Platinum-group metals oo 
thousand troy ounces_- 60 70 France 20; West Germany 18; U.S.S.R. 16. 

Silver, including alloys: ae 
Unwrought_-.-.-.....-.---do._... 1,659 3,545 United States 952; Belgium-Luxembourg 952; 

- . France 406; West Germany 401. 
-Semimanufactures__.__.....do..-. 2,215 2,735 West Germany 1,031; France 858; United 

‘ Kingdom 676. 
Tellurium, elemental and arsenic__ .---- 9 10 Belgium-Luxembourg 9. 
Tin: . 

Ore and concentrate___-long tons.. 20,085 11,461 Indonesia 4,852; Chile 1,969; Congo (Kin- 
shasa) 1,718. 

Oxide. .-------------------do____ 96 68 Belgium-Luxembourg 31; West Germany 23; 
. United Kingdom 13. . 

Metal, including alloys: . 
Scrap and semimanufactures 

do___. 362 301 Belgium-Luxembourg 192; West Germany 79. 
Unwrought__....-..-..do__... 6,039 4,405 Thailand 2,070; mainland China 764; Re- 

public of South Africa 330. 
Titanium, dioxide.___..._...-.------- 2,531 4,253 West. Germany 2,502; France 1,040; Italy 

Tungsten: 
Ore and concentrate__..--.------- ------ 218 Portugal 177; United Kingdom 30. 

. . Metal, including alloys, all forms. -- NA 28 West Germany 8; United States 6; United 
Kingdom 5. 

Vanadium, ore and concentrate, including oO 
molybdenum_._______._.__._-___---_ 16,184 15,410 United States 13,177; Canada 926; Australia 

704. 
Zine: : 

Ore and concentrate____.......... 82,533 96,260 Canada 36,742; Finland 22,977; Sweden 
13 ,463; West Germany 10,686. 

Oxides....-----.-.-......--_-.--. 1,688 1,826 West, Germany 985; Belgium-Luxembourg 

. Metal, including alloys: . 
Serap_-_--.----------------- 213 557 West Germany 445; Belgium-Luxembourg 71. 
Unwrought____-.-----....... 16,155 18,485 North Korea 8,948; Belgium-Luxembourg 

2,350; West Germany 1,788. 
Semimanufactures, including 
dust__..---...----_--._... 4,183 4,961 Belgium-Luxembourg 3,659; West Germany 

Other: 
Ore and concentrate__......_-..... 3,705 2,350 Republic of South Africa 1,730; Chile 180; 

eru . 
Ash and residues containing non- 

ferrous metals: 
Lead____-------------------. 465 713 West Germany 502; Belgium-Luxembourg 

Tin_____.........-long tons__ 415 833 Belgium-Luxembourg 437; United States 138. 
Zine__-__.-_-------------._. 32,188 33,975 West Germany 24,464; Denmark 1,781; 

Belgium-Luxembourg 1,663. 
Other___..--....---_------.. 44,124 43,456 Canada 41,542; U.S.S.R. 796. 

Metals, including alloys, all forms: 
Metalloids: 

Selenium. _______--__--__- 18 4 United Kingdom 3; United States 1. 
Silicon 3_____-_-_---.---- 200 463 Sweden 160; West Germany 95; Italy 70. 

Alkali, alkaline-earth and rare- 
earth metals__._._-.______~- 176 200 West Germany 174. 

Oxides of barium, strontium, and 
magnesium. __----------------- 455 587 United States 163; United Kingdom 111; 

West Germany 111. 

See footnotes at end of table.
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Table 3.—Netherlands: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 
a 

Commodity 1967 1968 Principal sources, 1968 

NONMETALS 

Abrasives, natural, n.e.s: 
Pumice, emery, natural corundum, 

ete__.........__thousand tons__ 371 371 West Germany 364; Italy 7. . 
Dust and powder of precious and , 

semiprecious stones 
thousand carats... —s- 765 1,417 Ireland 1,235. . 

Grinding and polishing stones__-___- 1,460 1,706 West Germanv 901; Austria 243. — 
Asbestos___.-----------------------. 18,088 23,307 Canada 15,(37; Italy 3,415. 
Barite and witherite._................ 21,151 30,075 West Germany 25,833; Ireland 1,493. 
Boron materials: - 

Crude natural borates_....__..._.... 280,597 281,428 United States 272,203. 
Oxide and acid_._-.___.--.----.-.. 1,414 1,321 France 655; United States 602. 

Cement__..------.--.-thousand tons__ 2,169 2,263 Belgium-Luxembourg 1,118; West Germany 
1,100. 

Chalk____--------------------------- 114,656 187,192 Belgium-Luxembourg 87,781; France 39,087. 
Clays and clay products: 

Crude clays: . 
Kaolin_____...thousand tons__ 134 158. United Kingdom 122; Czechoslovakia 9. 
Refractory__.........-do___- 89 111 West Germany 84; United Kingdom 8. 
Other____.--._...__._-do__._ 470 499 West Germany 451; United Kingdom 18. 

Products: 
Refractory, including nonclay 

bricks__.....-...._.-do____ 42 ' 51 United Kingdom 21; West Germany 14. 
Nonrefractory..__....-do___. 161 174 West Germany 97; Belgium-Luxembourg 52. 

Cryolite and chiolite____..___________- 792 1,034 All from Denmark. 
Diamond, all grades: 

Gem, not set or strung : 
thousand carats... 1,647 1,276 NA. . 

Industrial__..thousand kilograms- - : 46 293 Brazil 268; U.S.S.R. 8. 
Diatomite and other infusorial earths.... 7,501 8,041 Denmark 3,890; United States 1,724; West 

Germany 784. 
Feldspar and leucite.__-__........._... 26,581 32,056 West Germany 10,264; Norway 7,805; Can- 

ada 5, . 
| Fertilizer materials: 

Crude: . 
Phosphate rock 

: thousand tons__ 849 1,243 Morocco 510; Togo 363; Senegal 158. 
Potassium salts____.__.do____ 58 54 France 29; West Germany 25. 
Sodium nitrate________.do____ 55 4 All from Chile. 

Manufactured: oo ; : 
_ , Nitrogenous.__.___.__.do____ 8 8 West Germany 4; Belgium-Luxembourg 38. 

Phosphatiec: 
Thomas slag (P205 con- . Lg 

tent)__.......-.-do___. 167 23 Belgium-Luxembourg 20; West Germany 3. 
Other (P20; content) 

do____ 113 30 United States 27; France 1. 
Potassic_._....._......do___- 421 431 West Germany 170; Belgium-Luxembourg 64; 

East Germany 54. 
Other, including mixed_______. 66 34 Belgium-Luxembourg 15; West Germany 7. 

Ammonia, anhydrous___........._ 2,079 50,025 United States 31,297; Aruba 11,123. 
Fluorspar____-.----.-....-.-......--. 19,870 22,607 Mainland China 7,819; United Kingdom 

: ' 6,079; Spain 3,673. 
Graphite, natural__....___._._________ 185 239 West Germany 120; United Kingdom 49. 
Gypsum and plasters. __thousand tons_. 229 250 West Germany 173; France 60. 

Lime-.___------.---- 2-2. .-do___- 684 127 West. Germany 362; Belgium-Luxembourg 

Magnesite. -_-_-.-.-...---.---.-...--. 22,847 88,449 Greece 13,310; Austria 8,446; India 3,701. 
Mica: 

_ Crude, including splittings and 

waste....---.---- 2 937 1,688 United Kingdom 666; France 441; Norway 
14, 

Worked, including agglomerated 
splittings.__......-.- 54 59 Switzerland 29. 

Pigments, mineral: 
Natural, crude.__.............---. 1,897 2,809 West, Germany 1,874; Austria 427; France 
Iron oxides, processed_............ 10,190 10,428 West Germany 6,601; France 1,788; Spain 

1,239. 
Pyrite_.............__thousand tons... 90 123 Cyprus 108; Portugal 13. 
Salt_.__---------.---------------.--- 39,568 | 54,279 West Germany 41,340; France 12,798. 
Sodium and potassium compounds, n.e.s: . Caustic soda___.................. 58,835 49,665 West Germany 34,628; Italy 7,549; Belgium- 

Luxembourg 5,259. 
Caustic potash._...._.....-...... 4,085 3,721 France 1,774; Belgium-Luxembourg 1,162; 

West Germany 407. 

See footnotes at end of table.
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Table 3.—Netherlands: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 
a Oa NOUN INSP 

Commodity 1967 1968 Principal sources, 1968 
eee eee aera rr eee ee eee ee a ee SSS 

NONMETALS—Continued 

Stone, sand and gravel: 
Dimension stone: 

Slate___.___...-----_.._-.-__ 25,871 30,210 West Germany 12,565; France 8,700; Nor- 
way 7,210. 

Other.__.___._.__thousand tons... 1,698 2,342 Belgium-Luxembourg 1,531; West Germany 

Dolomite____.._._.---------do____ 387 435 Belgium-Luxembourg 406; West Germany 17. 
Gravel and crushed rock____do____ 10,236 13,510 West. Germany 7,969; Belgium-Luxembourg . 

. 2,449; France 852. 
Limestone__-_....---------do____ 766 919 Belgium Luxembourg 885; United Kingdom 

Quartz and quartzite___...._.___.. 44,936 54,314 Belgium-Luxembourg 28 ,239; West Germany 
12 ,936; Norway 11,343. . 

Sand, excluding metal-bearing 
thousand tons__ 5,113 6,456 West Germany 5,887; Belgium-Luxembourg . 

Sulfur: 
Hlemental_____....._...__.do____ 282 335 United States 261; France 67. 
Sulfur dioxide__..____... 2-222 847 2,481 West Germany 2,465. 
Sulfuric acid, oleum__._____._..-.. 24,485 31,526 West Germany 22,267; Belgium-Luxembourg 

, 244, 
Slag dross and similar waste, not metal 
bearing: ° 

From iron and steel manufacture 
thousand tons__ 2,175 3,157 West, germany 1,801; Belgium-Luxembourg 

Slag and ash, n.e.s__._.____.-do___-_ 411 499 Belgium-Luxembourg 266; West Germany 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural._........ 1,486 1,967 West Germany 1,005; United States 408; 
Trinidad 407. 

Carbon black (including other black car- 
bon)__.-.---- eee. = 7, 402 12,682 West Germany 8,131; Italy 2,020; United 

States 1,066. 
Coal and briquets: oe 

Anthracite and bituminous coal 
thousand tons... 7,039 7,412 United Kingdom 631; Belgium-Luxembourg 

357; Poland 258. 
Briquets of anthracite and bitumi- 

nous coal__._...__-._..--do___~- 25 19 West Germany 17. . 
Lignite and lignite briquets__do-_-__ 176 144 All from West Germany. 

Coke and semicoke___......._._.do____ 188 397 West Germany 361; Belgium-Luxembourg 22. 
Gas, hydrocarbon: Natural, including oo 

liquefied petroleum gas.______.do____ 123 11% West Germany 99; Belgium-Luxembourg 15. 
Peat___.--.-..---_- 2 ee do____ 113 93 All from West Germany. 
Petroleum: 4 

Crude._____..__.______...-do_.__ 31,871 35,796 Kuwait 10,760; Libya 8,052; Saudi Arabia 
5,063; Iran 3,672. 

Refinery products: 
Gasoline__._....-_..._-do___.. 1,088 904 Belgium-Luxembourg 221; Netherlands An- 

tilles 156; West Germany 138; France 110. 
Kerosine, including jet fuel 

do___- 454 603 Belgium-Luxembourg 227; Italy 122; Bahrain 

Distillate fuel oils......do_._._. 1,854 1,892 United Kingdom 550; Italy 320; Belgium- 
Luxembourg 176; Bahrain 173. 

Residual fuel oils.......do_._.. 4,116 2,448 West, Germany 1,271; Belgium-Luxembourg 

Lubricants__.......-_..do____ 320 372 Netherlands Antilles 183; United States 45; 
Belgium-Luxembourg 39. 

Mineral jelly and wax___do____ 20 19 West Germany 7; France 4; United States 4. 
ther: 

Petroleum coke____------ 119 127 United States 65; West Germany 52; Norway 

Bituminous mixtures, n.e.s. 
thousand tons__ 290 390 Belgium-Luxembourg 189; United States 130; 

West Germany 68. 
Mineral tar and coal, petroleum, or gas 

derived crude chemicals. __.._.do___- 268 247 West Germany 68; Belgium-Luxembourg 49; 
United States 38. 

r Revised. NA Not available. 
1 Excluding gold coin and gold and alloys shipped by post. 
2 Including sponge iron, shot, grit, pellets; spiegeleisen and ferromanganese. 
3 At least 99.99 percent pure. 
4 Includes bunkers for Netherlands ships and aircraft; excludes deliveries to bonded storage.
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COMMODITY REVIEW | 

METALS ore treated. The plant was operating well 
Aluminum—The capacity of the alumi- below capacity on a wide variety of ores. 

num smelter of ALDEL was expanded Zinc.—The KZO and the Billiton con- 
in 1969 to 90,000 tons per year. Further ©™ jointly have started to build an elec- 
expansion of plant capacity has been trolytic zinc plant at Budel. The participa- 
planned for subsequent years. tion of Billiton in the venture, which is 

j Lae called Kempensche Zincmatschappij, is 50 
| In 1969 construction started on Péechi- percent. The 100,000-ton-per-year electro- | 
ney § $140 million aluminum smelter in lytic zinc plant will cost $28 million and 
Flushing on Walcheren Island on the jin omplov ab 

. . . . ploy about 300 people. 
Schelde river. Two potlines, each with a . . ; 
capacity of 75,000 tons per year and The electrical power required will be 

employing 800 people, are to start in 1973. 8enerated by using natural gas, and the 
The Government plans to build a Government will subsidize the project. 

400-megawatt powerplant in the area to 
supply the smelter. After 1975 the smelter NONMETALS 

capacity will be doubled. Fertilizer Materials.—The Royal 
An aluminum extrusion plant will be Dutch/Shell Group Companies have decided 

constructed in Roermond in the southern — to drill for evaporite minerals (potash and 
part of the Netherlands near Belgium and magnesium salts) in northern Holland. An 
West Germany by Amax Aluminium Extru- exploration subsidiary, Shell, Delftstoffen 
ders N.V., a subsidiary of American Metal N.V.3 has been formed to carry out the 

Climax Inc. The plant is scheduled to exploration program, with drilling to start 
begin operations in mid-1970, with a near Uithuizermeeden in 1970. Shell has 

“capacity of 4,500 tons of extrusions per obtained Government permission to drill in 
: year and with anodizing capabilities.? | Friesland, Groningen, Drente, Waldenzee, 

Iron and Steel—The upward trend in and the Ems estuary zone. — 
the output of the iron and steel industry In September 1969 a new phosphoric 
continued in 1969, as virtually all sectors acid terminal was commissioned in the 
registered gains compared with the 1968  Botlek area of Rotterdam by Fertilizantes 
output. About 73 percent of total crude Fosfatados Mexicanos S.A. (FFM). The new 
steel output was produced by the oxygen terminal has rubber-lined tanks capable of 
process. The value of iron and steel prod- holding 27,000 tons of acid. It serves as 
uct exports rose 16 percent in 1969, while FFM’s distribution point for northwest 
the value of imports increased almost 8 Europe. Phosphoric acid from the FFM 
percent. Apparent consumption of crude plant at Coatzacoalcos, Mexico was trans- 
steel was 17 percent higher in 1969 than ported to Rotterdam on the 23,500-dead- 
in 1968. weight-ton tanker M/V FFM-Vassijaure, 

Work was continued on Hoogovens $280 which was converted for this purpose. It 

million expansion program (See Minerals was the first time a tanker carried such a | 
Yearbook 1968, The Mineral Industry of large shipment of phosphoric acid across 
the Netherlands, Iron and Steel) . the Atlantic. 

It was also learned that Hoogovens has The Farbwerke Hoechst A.G. of West 
stopped producing and selling foundry pig Germany, which is Europe’s largest produ- 
iron. The reason given was that blast fur- cer of phosphorus, has announced plans to 

naces of 4,000-ton-per-day capacity are not construct a third 60-megawatt furnace at 
flexible enough to follow required varia- the Hoechst Vlissingen N.V. plant at 
tions in analysis of pig iron. Capacity Flushing, while the second furnace is 
saved will be used to provide additional under construction. Each furnace will have 
pig iron for the company’s steelmaking a capacity of 30,000 tons per year. The 
plants. TT ; 

Tin.—Production comes from the 3. 068, Mining Review. V. 58, No. 37, Sept. 

Arnhem plant owned by Billiton, which 8 Engineering and Mining Journal. V. 170, No. 
has a capacity of 15,000 to 20,000 metric 11, November 1969, p. 166. 
tons per year depending on the type of 2. 1G oY lkskrant (Periodical). Netherlands, Apr.
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phosphorus is converted at Flushing into ance on natural gas and petroleum prod- 
| phosphoric acid and sodium-tripoly-phos- ucts to meet rising energy requirements, 

phate, although increasing quantities will with nuclear power to play an increasingly 
be exported when the second furnace is important role as new plants are con- 
commissioned in 1970. structed and become operative. : 

| | ENCK has announced a plan to use the All Netherland coal mines will be closed 
hemihydrate process for a 60,000-ton-per- by the end of 1975. The Willem Sophia 
year phosphoric acid plant at Vlaardingen, mine at Speckholzerheide was scheduled to 
to be commissioned in 1970. ENCK’s pres- close in September 1970, the Dominiale 
ent phosphoric acid capacity is 100,000 mine at Kerkrade was also scheduled for 
tons per year of P2O;5. The contractor for 1970 and the Emma State mine at Hoens- 

. the plant is the Lurgi Gesellschaft fiir broeck will be closed in September 1973. | 
Chemie und Hiittwesen m.b.h., Frankfurt, The programmed closing of the Limburg 
West Germany. | coal mines makes it necessary to find new 

In May 1969 ESSO Chemie N.V. inaugu- employment for the displaced miners. The 

rated its new fertilizer complex at Rotter- Manpower Office of the Ministry for Social 
dam. Capacity is 456,000 tons of ammonia Affairs and Public Health operates three 
per year, 230,000 tons of nitric acid, 35,000 training centers for adults in Limburg and 

tons of ammonium-calcium nitrate, and a training center at the State Mine School . 

180,000 tons of urea. Investment was about in Heerlen. The Government also provides 
$70 million. The plant used domestic nat- subsidies to private industry for retraining 

ural gas as a new raw material and also as Miners according to Government-approved 
a fuel.5 training programs. There were 550 train- 

Sand and Gravel—About 95 percent of ing programs involving 100 companies and 
the Netherlands gravel is extracted from 5,700 coal miners in 1969. — | 
the valley of the River Maas, between — Anthracite and bituminous coal imports 
Maastricht and Roermond. The Maas- into the Netherlands fell in 1969, to 65 

a based gravel operations have a cooperative Million tons. from 7.4 million tons : 
marketing organization. One of the main imported in 1968. Coal exports from the 
companies involved is N.V. Ballast Maat- Netherlands were slightly down to nearly 2 

| schappij “De Merverde”. Its latest dredge, Million tons. , 
the Merverde 28 has a dredging capacity Petroleum and Natural Gas.—Most oil 
of 400 to 600 tons per hour and complete 2"d gas exploration and production activi- 
processing capability for sand and gravel. ties in the Netherlands were carried out — 

by Nederlandse Aardolie Maatschappij 
MINERAL FUELS (NAM) in which Shell and Esso have a 

| 50-percent interest. 
All sectors of the mineral fuels indus- NAM holds concessions in the western 

tries again showed considerable change in provinces (which have oilfields and gas- 

1969, as natural gas continued to provide fields) and also holds a number of conces- 
the bulk of rising energy needs and made sions in the eastern part of the country, 
added inroads into coal markets, while including the oilfield in the south of the 
petroleum products output also increased province of Drenthe and also the major gas- 
substantially. Notable developments of the field of Groningen. Other concessions had 

year included a 50-percent increase in nat- been granted to Amoco Netherlands Petro- 
ural gas prceduction; construction of addi- Jleum Co. and Petroland N.V. in the west 
tional crite and product pipelines, includ- and to Petroland N.V. group owned jointly 
ing exparsion of major port areas; and a_ by subsidiaries of Texaco Inc. and Stand- 
further shutdown of indigenous coal-pro- ard Oil Company of California and NAM- 

ducing capacity. Mobil producing Netherlands Inc. in the 
Coal.—The downward trend in coal and" north of the Netherlands. Till the end of: 

coke output persisted in 1969, as more pro- 1969, oil and natural gas were produced 
ductive capacity was shut down or cur-_ only on the concessions held by NAM. 
tailed in an effort to bring levels of Of the 1969 crude oil production, 
domestic production more in line with roughly one-third came from fields in the 
dwindling demand. east of the Netherlands, the rest came 

Reductions in coal production stem from “SBulletin de Vindustrie Pétroli BIP). N 
Government policy placing increased reli- 134° May 5, 1969, p. 7.0 (BIP). No.
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| from the western part of the country. This landse Gasunie (NVNG), in which the 
crude oil is transported by tank car, Netherlands Government, the Netherland 
lighter, and pipeline to the Shell and Esso State Mines, Esso, and Shell hold 10, 40, 

refineries near Rotterdam, which share the 25, and 25 percent, respectively. 

crude oil in Processing. ; ; NVNG has started the first phase of its 
Netherland s petroleum industry which Qmmen compressor station project for han- 

is based principally on imported crude, ling increasing amounts of Groningen gas 
continued to expand in 1969. now’ being marketed. When the facility is 

In July 1969 construction was compieted completed by 1975, it will be rated at 
| he a ane intenaee to Ce than couple 250,000 horsepower. In addition to the . 

e capacity of the former x ‘ ‘eri 
in Penis near Rotterdam The refinery ‘is Ons Ravenstein, pacngermect, ane . eboorn booster stations four more new 

_ owned 68.4 percent by Chevron, with the booster stations are to be built between 
balance held by Texaco. It is operated by 1970 and 1980, the first at Angerlo. 
Chevron. Extensions have boosted capacity Developments in the 1 tandine juri 
to 12.5 million tons per year from the pre- 4. toa] P di ‘ , ne one’s h me dea. 
vious 5 million tons per year. Arabian and f th Ny © hs Con tne 7 Shelf 
Libyan crude oil for the refinery will be on 4 . ‘ or he Netherland © 
brought to Europoort by tankers of up to Corn aries between the Netherlands, West 
240,000 deadweight tons. ermany, and Denmark has brought oper- 

Shell Nederland started in October its 9407S 1D the Dutch part of the disputed 
fifth crude distillation unit at Pernis. This hoe almost fo a. halt. The Government 
new plant, capable of processing 7.5 mil- as pe bl mong. HP concessions for unas: 
lion tons of crude annually, increases the Coen Da ‘1, til a omen t a. reached 
capacity of the complex to 25 million tons have be ute re an f anys 1 ° ae eat | 
per year, making it the largest such plant he | ". had’, eee oF rn ement, but 
in the world. In 1969 it processed 20 mil- issue had not been settled by yearend. 
lion tons of crude. Netherlands export of A definitive agreement was reached on 
natural gas is in the hands of NAM (Gas Construction of a 26-inch pipeline with an 
Export) in The Hague. This division has annual capacity of about 34 million tons 
so far concluded contracts in Belgium, of crude oil between Rotterdam Europoort 

West Germany, and France for gas deliver. and Antwerp because the port of Antwerp 
, ies to reach 800 billion cubic feet per year 38 not accessible to supertankers. Partici- 

by 1975. Exports in 1969 were about 260 pants in the Rottendam-Antwerpen Pij- 
billion cubic feet. pleiding N.V. (Rotterdam-Antwerp Pipeline 

In the Netherlands itself, distribution of _Corp., RAP) are Esso, British petroleum 
natural gas is in the hands of N.V. Neder- _‘Petrofina, and Chevron.
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The Mineral Industr The Mineral Industry 

of New Zealand 

- , By John A. Stock 1 : ~ 

In 1969, the value of New Zealand’s sociated with the potential for utilization 
mineral production totaled $53.25 million,2 of ironsands for a steel industry, the tita- 
an increase from the previous year. As nium bearing sands on the South Island, 
usual, nonmetallics—sand, rock, and gravel, production of ‘concentrates of lead, copper, 

agricultural limestone, and kaolin—made and zinc, and the development of the Ka- 
up the bulk of mineral output value. The puni gasfield as a commercial venture. Re- 
contribution of the fuels sector to the total cently, interest has been stimulated by the . 
value declined slightly. Metallics retained discovery of a large offshore oil or gas 
their customary last place, but initial pro- structure and by reworking abandoned 
duction of lead-copper and zinc concen- gold and silver operations. 
trates accounted for metallics displaying The New Zealand National Development 
the greatest percentage increase of the Conference (NDC) was held in May 1969 
three commodity categories. Value of total and received the report of the Minerals 
mineral production by year is shown in Steering Committee (MC) on its study of 
the following tabulation: natural resources, manpower requirements, 

and efficiency of the country’s mineral in- 
| | Year Percent Total dustry. The committee estimated that the 

Metals Non- Fuels __ nillion output of minerals would increase to $200 
metals dollars tg $300 million annually by mid-1979 and : 

| 1 7 2.2 o3.2 az.é 52-33 require 12,000 persons. The NDC wants to 
1966_____- 5 68.0 31.5 69.52 exploit mineral resources with potential 

+ cena 1.9 ord 31.3 oo for saving or earning overseas funds. The 
1969.__--- 1.7 67.8 30.5 53.25 NDC recommended that tariffs replace im- 

1 Exclusive of cement, manufactured fertilizers, port licensing to protect industry, but 

at Marsden Point, Whangarei. Values forse and  SOMe felt that import licensing and other 
Ne ponverted from New Zealand currency devalued = measures may be necessary. In conjunction 

with NDC objectives, the New Zealand Geo- 
In the past few years, New Zealand has logical Survey compiled a list of actual 

been striving to diversify its economy, and and potential mineral resources? which 
is now involved in an industrialization wag published in early 1970. 

program exemplified by a basic steel in- 
dustry and a projected aluminum smelter. * Mining engineer, Bureau of Mines, Washing- 
More attention is being put on mining, (oP Unies otherwise indicated, values herein are 
with the prospect that the mining industry MP tlape at dollars ONES Oselaee Zealand 
may become an important sector of New * New Zealand Geological Survey. Minerals of 
Zealand’s economy. Early interests were as- (Nommenand. Ree To i) and 38B 

. 531
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| PRODUCTION 

Available data for New Zealand’s mineral production are listed in table 1. 

Table 1.—New Zealand: Production of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 Pp 

METALS | 

Copper ore, gross weight___----------------------------------- 152 51 71 
Gold_____------------.--------------------------troy ounces... 10,703 8,626 10,717 
Tron ore, gross weight_____.----------------------------------- 2,616 8,339 1,186 
Lead-cop per, concentrate___...-----.-------------------------- ~ooee --eee 1,910 
Silver_-___..---------------------------.--~-------troy ounces_-. ----- 3,854 e 6,830 
Tungsten ore, gross weight________--..------------------.----- 16 19 8 
Zinc, concentrate__-_---_------------------------------------- -oaeee ----- 2,930 

NONMETALS . 
Cement, hydraulic____...---.__------------~------------------- 813,856 e764,000 802,680 
Clays: . . 

Bentonite____._-_.---.-_____-- eee eee ee 3,102 3,163 5,720 
_ Fire clay__.-__--._-_.-----_----_-------------_---------_- 286,406 258 , 759 260 , 3876 

Kaolin (including china clay)__...---.--------------------- 7,784 4,729 10,048 
Diatomite___.._____._.---_-____---__----~------__ +e e---- 1,431 2,066 2,163 
Dolomite_._._...-..-._-.-_---------_------------_-- eee 8,443 8,246 10 ,076 
Fertilizer materials, manufactured, phosphatic_____thousand tons_- 1,593 1,776 NA 
Kauri gum_____-._~-.------_ ioe eee 25 —  e 26 e 37 
Magnesite._.-.-.-.---------.._----__----~------ eee 577 . 805 teens 
Perlite. _ _..-_.__._--__-_.--_-_----. 1 ---- eee 1,072 1,870 -ooee 
Pumice___.....-_-.---------_------__--.---_------------------ 16,408 16 ,577 19 ,306 
Quartz, glass sand_._-_...---_.------------------------------. 80,412 84,008 107 ,485 

| Salt_... 2-222 eee -------- =: 6, 086 56 ,000 49 ,297 
Serpentine. ____-..--..-----_.-----__._--._.---thousand tons_. 90 88 18 
Stone: : 

Dimension stone_______..__--_-___-__-_-_e eee ----_--- «=: 85, 148 > 25,453 22 ,454 
Limestone: 

Agricultural and industrial___.___.___.-.-thousand tons_- 1,040 980 1,140 | 
For cement___.._-_.--__-___--_- ee do 1,519 1,425 1,494 

Sand, rock, and gravel_-----------------------------d0o---- 24,196 25,810 25,412 

MINERAL FUELS AND RELATED MATERIALS . . 

. Coal: 
Anthracite__...-...___.._____._____..._.._thousand tons_- (1) (2) ~uaee 
Bituminous___..._._._..._-..--.---_----_-------..--do__-_- — 694° | 581 488 
Subbituminous_____.__..-_-_-_-_-_-___-__-_-_._-__--_____--do____ 1,643 1,507 1,705 
Lignite...._.___....--_--..--_-__-__--.-_----_.--_--do__-_- 169 172 171 

Coke, all types__.._.--.-.---_------__.----------_------do____ 61 e 61 53 
Fuel briquets, all grades_..__.___._-.____--._-----._-----do-_-_-- 20 18 ou ee 
Gas, natural, gross production. ____...___._.___million cubic feet__ 4 3 2 
Petroleum: 

Crude___.._.----..--.-.___.---_thousand 42-gallion barrels __ 3 2 3 

Refinery products: 2 . 
Gasoline______._--.__-__-.___-_____------__---do___- 8,818 * 9,825 9,472 
Distillate fuel oil. _._____...._----_-__---_------do___- 7,377 8,531 8,652 
Residual fuel oil___.-_.-_--._-_.._--------------do-_-__- 836 832 719 
Other____-_-__.__.-___-.--_------_-__-_-___--._do___- 590 579 654 
Refinery fuel and loss___..____..._______-__-.---do__-- 1,882 1,880 2,059 

Total__._..__.---____--.__---.______-._.----do._._-. 19,5038 21,647 21,556 

e Estimate. P Preliminary. NA Not available. 
1 Less than 14 unit. 
2 Estimates based on Jatest available data. , 

| TRADE | 

During 1967-68, New .Zealand’s exports for most of the increase in value of ex- 
of mineral commodities increased NZ$1.3 ports, whereas most commodities, except 

million, and imports decreased NZ$12.6 crude and partly refined petroleum and 
million compared with those of 1966-67. gasoline, contributed to the reduction of 
Copper and petroleum products accounted imports.
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Table 2.—New Zealand: Exports of mineral commodities 1 

(Metric tons unless otherwise specified) . 
——— 

CL Pre 

. Commodity . 1966-67 1967-68 
SSE news 

METALS 
Aluminum and alloys: 

Scrap. _.-._--------------------- eee 576 555 
Unwrought and semimanufactures___.__..__.-._.-_-------_--_--_-_. 342 415 

Copper: . 
Ore and concentrate_______._-_--.--------------__- ee wane 107 
Metal and alloys: 

Serap..------------------------------ eee 1,561 1,194 
Unwrought and semimanufactures________-__-_._____2__.______- 2,907 3,907 a 

Gold, refined 2__-.__.._..--.._-----.-_---_.-____________.______value.. $98 , 742 $63 , 862 
Iron and steel: 

Serap_.--.------------------------- eee 5,535 5,621 
L Unwrought and semimanufactures______-......_...__-_--___________ 558 1,372 
ead: 

Ore and concentrate____---_-.-------__.--_--.-_____-_____ wnene 730 
Metal and alloys: 

Scrap _------------------ eee 986 1,030 
Unwrought and semimanufactures______.___.___________________ 250 | 640 

Nickel, metal and alloys, scrap_____.____.____._________________.______. r13 8 
Silver and platinum ores 2_____-______-_._____..___._.__.._______.value__ $74,005 $72 ,225 
Tin and alloys: 

Serap_-------_-.-----.-_---------------------------.--long tons_- 2 6 
i Unwrought and semimanufactures____________________.__._._.do__.. 22 5 . 
ine: . 

Ore and concentrate___._..._.___-_-__---___- eee menue 1,155 
Metal and alloys: 

Serap and ash___-_--_-___--_-__-_-----_----_-_ eee 215 160 
Unwrought and semimanufactures.__._.....-._._-------_--__-___ 17 25 

. Other: . 
Ore and concentrate of base metals, n.e.s__.-__.________._____.______ rg 15 
Ash and residue containing nonferrous metals 2_._____________-_value__ $322 ,293 $253 ,317 

NONMETALS a 
Asbestos articles and building materials 2______._.________________ value... $170,753 $101,269 
Cement____-_-------_----_------- eee 1 951 
Clay and refractory building materials 2_____._.__________._______value._ $47 , 639 $75,364 
Fertilizer materials: 

Crude_____-._.-.--------- eee eee 561 1,059 
Manufactured.___---_..-_.-.---------------2- eee 657 Ta2 

Kauri gum-_ ___.-_--------------_-- ote 21 " 22 
Pumice_____.__.----_----.------~- 2 eee 746 649 
Stone, sand and gravel._____._.____._..-..-.-______________..._._____.. 158 284. 
Stone, monumental 2___...__...__.____-.._---._____.__.________value._ $7,873 $10,125. 
Other minerals___-_-......-..-.---__--_-_----__--_ ee 114 206 

‘MINERAL FUELS AND RELATED MATERIALS 
Coal and briquets____--__.---..-.------------ eee 8 8 
Coke___..--.------21--- eee 18 29 
Petroleum products ?______..--__.----_.--.---__..____value, thousands - . $6 ,384 $5 ,957 —— eee) 

r Revised. 
1 Fiscal period, July 1 through June 30. 
2 Converted from NZ$ at NZ$1 = US$1.3905 for 1966-67, and at a prorated value of US$1.2327 for 1967-68. 

Table 3.—New Zealand: Imports of mineral commodities 1 
(Metric tons unless otherwise specified) 

————— eee 
Commodity 1966-67 1967-68 

eee 
METALS 

Aluminum: 
Oxides and hydroxides____....._-.....-.---------------------__ 504 688 
Metals and alloys: 

| Unwrought. -___..___--.-_-_-_--_-----.------ eee 10,069 6, 899 
Semimanufactures-___-._.----------.-------------------_--___ ' 5,712 4,445 

Antimony, metal?2______-__..._.-------.-------_.------____--_-_value__ $89 , 039 $21 ,368 
Arsenic, oxides and acids_____.____..-----_-.--------__--__-_-_________- 162 143 
Chromium, oxides and hydroxides____-.-_-._..._.-------_..-_-_.._____. 131 88 
Copper, metal, including alloys: 

Unwrought_-___.-.---_-_- eee 244 168 
Semimanufactures_-_-__.._.....--.------..-.----------_-_-- 12,958 10 , 633 

Gold, metal, unworked__.__.__...----------.--..-.__.___._troy ounces_. 13,171 7,317 
Iron and steel: 

Pig iron, ferroalloys and similar materials___________..-__.._________ 8,916 7,215 
Steel, primary forms____._....._--._....-----__-_--_-- ee, 69 Ba . 
Semimanufactures_-___......._--.-.---..------ ee __. 479 , 421 361 , 312 

See footnotes at end of table.
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Table 3.—New Zealand: Imports of mineral commodities 1—Continued 

(Metric tons unless otherwise specified) 

Commodity 1966-67 1967-68 

METALS—Continued 

Lead: / 
Oxides. ___.----------.------------.------------ +--+ 882 280 
Metal, including alloys: 

Unwrought.___-------------_-------------------------------- 5, 706 4,461 
Semimanufactures_-_-__..-------------------------------------- 23 19 

Magnesium, metal, unwrought__--.-.....-.__--------------------------- 2 q 
Manganese, oxides__..------------------------------------------------ 497 396 
Mercury_._..___--__---------------------------------76-pound flasks -__ 143 107 
Nickel, metal, including alloys: 

Unwrought___....----.----------------------------------------+-- 4] 25 
Semimanufactures____....--.-------~----------------------------- 374 187 

Bilver, metal, including alloys__....._..---.-..----_thousand troy ounces... | 1,630 1,228 
in: 

Oxides. __.--.-.-.-------------------------------------long tons_- 11 8 
Metal, including alloys: 

Unwrought__..__-.------------------------------------d0__._) 389 293 
Semimanufactures_____..-.--.-_---_-----------+--------d0-__- 20 14 

Titanium, oxides__-.....-.__-.---.-----~-------------------.--------- 664 575 ° 
Zine: 

Oxide__-.__.----_-----.-_----.. eee 18 18 
Metal, including alloys: 

Unwrought____._...----------------------------------------- 4,047 3,635 
Semimanufactures__.__________.-_.-----__--------4---- eee 800 558 

NONMETALS 

Asbestos_______--..-.-----------------------------+-------- eee 8,078 5,946 
Barite__....-_-_..-_.--_. ~~~ ee 2,303 873 
Cement____....----_-----_-------- + - ee ee eee 2,878 2,927 
Chalk___-.--..-__--- oe eee ee 1,216 1,048 
Clays and clay products: Kaolin and refractory clays, crude__---.--------- 6,318 4,873 

. Diatomite and other infusorial earths____....--------------------------- 832 884 
Feldspar, fluorspar, and nepheline syenite___.----------.---------------- 1,683 1,406 , 
Fertilizer materials: . 

Crude: - 
Nitrogenous_______._-..---------------------------~--------- 2,642 TAT 
Phosphatie..___..._..------.------------------thousand tons.__ = —:. 1,068 886 

Manufactured: - 
Phosphatic, including basic slag_-....-------------------------- 24,446 22,115 
Potassie___.....--_.-----------~---------------+-------------- 158,472, 120 , 487 

Graphite, natural_._._..-----.------------------------------~---------- 210 131 
eypsum and plasters_._.--------------------------------------------- 112,700 89 ,021 
Lime___.__--____------------------- ee ee ee ee 292 303 
Magnesite.___.......-------------------------------+----------------- 272 342 
Pigments, mineral, including processed iron oxides____---~---------------- r 814 643 
Salt (excluding brines)_._.-___.--.--------.--------------------------- 44 ,452 45,769 
Stone, sand and gravel: 

Building, dimension stone, and slate__.___---_---------------------- 1,004 816 
Sand, gravel and crushed stone_____--__-----.---------------------- 419 446 
Quartz and quartzite._..-___--_-----_-------------~---------------- 1,864 1,249 

Sulfur, elemental, all forms, .....-...----_--------------------~--------- 190 ,637 169 ,097 
Tale and steatite. ____.____.____.--_---______- +e - 1,415 1,429 

MINERAL FUELS AND RELATED MATERIALS 

Bitumen, natural____._.-_-.-.----.-.---------------------------------- 358 213 
Carbon black__.___-_._------------------------------~-----+------------ 4,132 3,889 
Coal___..-_-__-_----__----------------- ee eee 39 ,238 5,101 
Coke and briquets___..._--.------.-------------------+---------------- 61 51 
Gas, hydrocarbon 2______....-----------------------------------value.. $115, 754 $94 ,003 
Petroleum: 

Crude_______--..--_--_-----_--.---__-------------thousand tons-_- 1, 553 1,544 
Partly refined_____.-.-_.--..---.--__-.-_thousand 42-gallon barrels_- 9,664 7,089 
Refinery products: 

Gasoline____._.--.------------------------------------d0____ 2,111 2,036 
Kerosine and jet fuel____...-_-.__-__.-_----------------do-__~- 1,415 1,196 
Distillate fuel oil. ..._-.-.__--._____.--_----------------do__-- 1,208 903 
Residual fuel oil__.____-...-----__------------------.---d0-_-_~- 36 waeee 
Lubricants 2____....------_--___._____...----_value, thousands-- $5,727 $5,064 
Other 2_______.----__-.-_-------.----.-----------------do-_~- $2 , 204 $1,768 

Mineral tar from coal, petroleum or gas________thousand 42-gallon barrels_- 30 21 

r Revised. 
1 Fiscal period, July 1 through June 30. 
2 Converted from NZ$ at NZ$1 = US$1.3905 for 1966-67 and at a prorated value of US$1.2327 for 1967-68.
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| Table 4.—New Zealand: Principal sources of selected mineral commodity 
imports, 1967-68 | 

(Metric tons) ee 
Commodity Quantity 

ER ALE LL A AAA ny sp en fTETSLeD | METALS 
Aluminum, unwrought and semimanufactures, total.__......_.____-_..--___________.___- 11,344 

Canada_.__------_------------- eee eee 8,160 
United States_.._...---.-.---- 2-2 eee 1,276 
Australia__.-----.---- 2 eee 1,079 

Copper, unwrought and semimanufactures, total__._.___.__.___._______.____..____.._._. 10,801 
Australia__..----.2 2-2-2 eet 5,677 
United Kingdom. _____.--_--- 2-2 oon een ee 3,394 ~~ 
Canada___.--_--._ eee eee 1,631 

Iron and steel: 
Primary forms and ferroalloys, total.__._.....__....-.__.._.__._______.__._._.__. 7,269 

Australia___-___._-. 0 5,915 
Republic of South Africa. _-__..-......----__-_.-_---------------------_--_- 591 
United Kingdom. -______-----..----..---------------------------- --- 392 

Semimanufactures, total......._.___.___-__-_____._____._._____-_-_._..-_.__._.... 361,312 
Australia__._. 2-222 eee eee 202 , 492 
United Kingdom__-___._-......------_----------- eee p 85,136 
Japan_._--- 2 eee - 51,474 

NONMETALS 
Fertilizers, crude and manufactured, all types, total__...._..........._..---_----------. 1,029,349 

Nauru... ___---_--22--- eee eeeeeeeeee 472 ,967 
United States___.___..--_-22. 2 eee eee 198,109 
Australia. .____-_-_2---- eee 148 ,673 

Sulfur, elemental, total.._...___.......___...._-.--__.____.__-._.___._._____.__..__. 169 ,097 
.Canada___------.-_---2 22 2-2 77,401 
Mexico.__-.__.---------- ee ee eee eee 52,360 
United States_._-_-._.--_-__-2_-------- eee ee 38 ,972 

MINERAL FUELS AND RELATED MATERIALS . 
Petroleum, crude and partly refined, total._.._._.__..________________________.___.... 2,489 ,505 

Kuwait______-----.2--- 22-2 eee eet 1,357,139 
Tran__--_---_-.--.---- eee. 649 , 457 
Saudi Arabia___._-.__--...------------------ eee 269 ,573 aS SSO SSO 

COMMODITY REVIEW 

| METALS the Commonwealth Aluminium Corp. Pty. 
. . , Ltd. (Comalco), the Sumitomo Chemical 

Aluminum.—Planning and preliminary (pL td., and Showa Denko KK. The oper- 
_ construction of the aluminum smelter- ating company will be called New Zealand 

powerplant scheme on South Island hascon-  4jyminium Smelters Ltd. Initially, 75,000 
tinued in the face of opposition from con- metric tons of aluminum is expected by 
servationists. They feel that raising the mid-1971, and full design output of 
level of Lake Manapouri to secure addi- 107,000 tons may be reached before Decem- 
tional head for the hydroelectric plant will — },.; 1972, as scheduled. Comalco, owned 
impair the natural beauty of the area. To equally by the Kaiser Aluminum & Chem- 
counter this, the Government plans to pre- ical Corp. of the United States and Con- 
serve esthetic values by clearing 200 miles zinc Riotinto of Australia Ltd., is prepar- 
of shoreline; the $6 million cost of this ing to market its half of production, from 
project will be assumed by the smelter jhe smelter, in New Zealand and Southeast 
being built at Bluff in terms of higher Agia The two Japanese companies each 
power costs. plan to export its share to Japan. Comal- 

In late 1969, a contract for the design ¢o’s_ marketing plans include venturing 
of the $101 million Bluff smelter was  jnto semimanufacturing, a field currently 
awarded to the Kaiser Aluminium & Chem- dominated in the country by Alcan New 

ical Corp., Engineering Division of Califor- ealand Ltd. . 
nia. Construction is to be in the hands of Copper.—Conzinc Riotinto Australia Ex- 
the New Zealand Construction Co. of In- ploration Pty. Ltd. (CRA) has given up 
vercargill. Engineering was begun and con- prospecting titles to Whatapuke Island as 
struction on the site was to follow almost jt had previously for Coppermine Island. 
immediately. oS Mineralization on both these islands was 

The smelter will be the largest industry felt to be inadequate to support an eco- 
on South Island and is jointly owned by nomic copper mining venture.
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On South Island, Kennecott Exploration drilling during the year. Seven Japanese 
(Australia) Pty. Ltd. has been prospecting steel firms have shown interest in New 
for copper and other metals in the Lake Zealand ironsands, and both Marcona (a 
McKerrow and the Eglington Valley-Lake subsidiary of Marcona Corp. of the United 
Gunn regions of western Otago. New Zea- States) and New Zealand Steel Ltd. (NZS) 
land Mineral Development Ltd. has been have offered to export 1 million tons of 
working to confirm earlier prospecting esti- concentrate per year to Japan over a 10- . 
mates of the existence of 50,000 tons of year period starting in 1971. The Japanese 
good quality copper ore in the Moke are interested in the ironsands because the ; 
Creek area, South Island. titanium content of the ore, when blended 

Gold and Silver—Two new companies, in small amounts with other ores, tends to 

Waihi Exploration and Mining Ltd. and extend the life of the firebrick lining in 
Southern Cross Minerals Exploration Ltd., blast furnaces. During 1969, Marcona pro- 
were active near Waihi and Paeroa, North duced concentrate at a pilot plant near 
Island. After geophysical study, Waihi Ex- Waverly and sent a trial shipment of 5,000 
ploration planned to investigate, by dia- tons to Japan. NZS also was planning to 
mond drilling, the possibility of the contin- send a. similar trial shipment to Japan 
uation of gold-silver lodes beyond a fault from their deposit near the north head of 
zone cutoff (which led to the closing of the Waikato River, but additional sales 

the rich Martha Mine some years ago). would probably originate from a new 300- 
Southern Cross proposed to reopen the . million ton deposit at Taharoa.4 
Maria Lode in the old Talisman Mine at Iron and Steel.—During 1969, work stop- 
Karangahake and, if feasible, will mine pages at the Glenbrook Works of NZS at 
sections and treat samples in a pilot plant’ Waiuku, North Island, delayed the comple- 

to determine the content of gold, silver, tion and increased the construction costs of 
| and base metals. | the new steel mill. Originally, production 

On South Island, after prior seismic of steel was scheduled to begin June 1969, 
| work, the Marine Mining Corp. of New but time lost in labor disputes and time 

Jersey continued prospecting for gold by required to prepare and test the various 
borings on a 150-mile stretch of beach steelmaking stages has placed the startup 
from the Teremakau River southward to date somewhere in early 1970. Following 
the Waiho River, and may extend opera- startup, billet production capacity is expect- 
tions offshore from a drilling rig. The ed to increase to 130,000 tons by 1971 or 

London Tin Corp. Ltd., Helpet Mining 1972. Pacific Steel Ltd., (40 percent owned 
| Pty. Ltd. of Sydney, and Kaiser were plan- by NZS) will buy most of this production 
| ning to prospect for gold and other metallic to supply the domestic market with rod, 

minerals in the Glenorchy-Rees River dis- pipe, and bars. Pacific has recently in- 
tricts, the upper Shotover River and _ stalled a new wire rod mill. In addition to 
Macetown district, and 50 miles of beach a delayed startup, new loans from overseas 

. from Birdlings Flat southwards to the of $2 million have been required by the in- 
Rangitata River, respectively. Helpet has creased construction costs. , 
already started test drilling in the Macraes Since November 1968, the Glenbrook 
Flat district for gold and scheelite. The Works has operated a continuous galvaniz- 
Nickel Spoon Mining Co. Ltd. reported ing mill using imported cold-rolled coil. In 
good assays of gold, nickel, and chromium June 1969 the mill attained its full capaci- 
in samples taken during prospecting in the — ty rate of 100,000 tons per year. This rate 
Gorge River district, South Westland. In far exceeds current New Zealand demands. 
late 1969, the Lamerand Holdings Syndicate Through 1969, 51,000 tons of galvanized 
was considering the possibility of reopening products were put out, part of which was 
the old Blackwater Gold Mine at Waiuta, exported to the Pacific Islands. In 1971 the 

which had closed down in 1951. output of galvanized products is expected 
Ironsands.—In early 1969, millions of to be more than 70,000 tons. 

tons of high-grade ironsand were discov- The Stelco-Lurgi direct reduction proc- 
ered on the South Taranaki coastline for ess, which NZS will use to produce steel 
Marcona Development NZ Ltd. by Adaras from ironsands, consists of a concentrating 
Developments Ltd. This North Island = —_— 
‘beach deposit, about 35 kilometers north- * Ridley, J. W. The Development of New 
ward from Whanganui, was investigated by holy 1968 ee Magazine, v. 119, No. I,
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and pelletizing stage, a rotary kiln, two _ thetic rutile suitable for the chloride proc- 
'16-foot-diameter electric furnaces, and a_ ess for producing TiO, pigment. | 
continuous-casting machine. All stages had 
been tested by the end of 1969, except the NONMETALS 
rotary kiln, which was still being dried in Bentonite—Lime and Marble Ltd. of 

preparation for pellet production. When Mapua shipped 500 tons of dust-free ben- 
all equipment is finally commissioned, tonite pellets from its Coalgate plant to . 
ironsands will he concentrated magnetically the Savage River iron mines in 1969. The 

and formed into green pellets, using a_ latest estimate of bentonite reserves at 

small amount of bentonite, then the pel- Coalgate, South Island, is reportedly 20 - 
lets (with the addition of subbituminous million tons within a deposit 60 meters 
coal and limestone) will be reduced to deep and 2.4 kilometers long. Present Aus- 
sponge iron in the kiln. The hardened tralian imports of bentonite total 50,000 
pellets (with 18 percent scrap steel) will tons annually. The company anticipates a : 
be converted to steel in the furnaces, and growing market for exporting bentonite to 
the molten steel will be transferred to the Australia after supplying NZS with about 
casting machine to produce billets. 10,000 tons per year for use in pelletizing 

in spite of delays and additional costs ironsand concentrate. 
NZS is optimistic and plans to advance the Silica.—Vast quantities of high-grade sili- _ 
date of a pipe mill installation at a cost of Ca (99 percent pure) were reportedly dis- 
$4 million. If schedules are met and addi- covered near Invercargill, South Island, 
tional items are produced, the total ton- during 1969. Some speculations have been 

nage from the galvanizing mill, steel mill, made that the find could provide a basis | 
and pipe mill, (geared to New Zealand for a major electrometallurgical industry 

consumption patterns) is expected to ex- in conjunction with the Glenbrook steel | 
ceed 400,000 tons by 1978. plant and the nearby aluminum smelter 

Lead and Zinc.—During 1969 Norpac peing constructed at Bi South Asland; | 

Mines Ltd., the only base metal operation. Owever, the market for a oy s teel is small 

in New Zealand, produced and exported m New Zealand ane ee eratatic considera 
zinc and lead-copper concentrates from bre ns “he make these speculations unteasi- 
the Tui mine near Te Aroha. Shipments © fu € present. ne f 
were made to Mitsui and Co. Ltd. in Ja- Su ur.— Interest in prospecting for na- | 
pan. tive sulfur deposits aroused by the SUCCESS 

. of Cyminex Corp. (a New Zealand subsidi- 
Nickel.—George Parnell Ltd. was issued ary of Cyanamid Australia Pty. Ltd.) | 

a license to prospect for nickel and associ-  ;,, outlining 30 million tons of 20- 

ated minerals on land owned by the Auck- jercent sulfur ore has continued during 
land Harbor Board in the Waitakere the year. However, Cyminex has been the | 
Tanges. only company to obtain approval of any of 
Titanium.—Ilmenite-bearing sands on _ its prospecting warrants. After a year of 

the west coast of South Island have been exploratory drilling by Cyanamid Australia 
undergoing tests during the year by Rutile Pty. Ltd. (a subsidiary of American Cy- 
and Zircon Mines (Newcastle) Ltd. anamid Co. of the United States) , 6 million 
(RZM) in anticipation of constructing a tons of elemental sulfur was confirmed un- 
plant to produce synthetic rutile. RZM has der a thermal lake at Rotokaua, near Tau- 
been evaluating Westport ilmenite for the po. Other New Zealand, Australian, and 
past 2 years, and if pilot-plant tests are United States companies have made appli- 
satisfactory, a $13 million plant will be cations to search other areas in this central 
built near Westport starting at yearend North Island thermal belt for volcanic sul- 
1970. Capacity of the plant will probably fur, but these have been held up by com- 
be 100,000 tons per year of upgraded il- plex mining and land laws. Land is either 
menite. Last year, RZM formed a subsidi- Maori, European, or Crown owned. Maori 
ary, Chlorination Technology Ltd., to carry landowners have rights to minerals under 
out feasibility and process studies, and un- their land but Europeans generally do not. 
der an agreement with Lime and, Marble In addition, applications to prospect must 
Ltd. and Buller Minerals Ltd., RZM has be approved by landowners, county coun- 
an option to large reserves of ilmenite  cils, wildlife and catchment organizations, 
sands. Currently, plans are to produce syn- and the Lands Department before a per-
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mit can be signed by the Minister. As a Services Ltd. made plans to outline and 
result of these complications, some applica- appraise the Maui structure. In late 1969 a 
tions have been in process for a year and  semisubmersible drilling rig was imported 
a half without signs of settlement. from Canada and used to drill Maui 2 and 
Cyminex is still looking into ‘methods for struck condensate and gas at between 2,700 

extracting the Rotokaua sulfur lying under and 3,200 meters and bottomed at 3,500 
/ more than 30 meters of pumice and hot’ meters. Maui 2 was drilled 9 miles closer 

lake water. Reportedly, the methods will to shore (westsouthwest of Opunake, 
either be dredging or open pit mining af- North Island) than Maui 1. It is likely 
ter the lake is drained. Volcanic pressure, that the Maui field will not produce com- 
acid water, and gases are being considered _ mercial quantities of oil, but seems certain 

as possible hazards that may cause thermal to be a big gas structure. As a gas energy 
eruption or corrosion problems. ‘The Roto- source, it has been estimated that the field 

- , kaua deposit is sufficiently large to meet could save New Zealand $30 million an- : 

New Zealand and Australian requirements nually in foreign exchange. 
for sulfur for 10 years and would save im- Seismic surveys started last year on the 
ports of sulfur into New Zealand, which continental shelf off Otago (from Dunedin 
presently total about 200,000 tons annually. to the West Cape, South Island) by Missis- 
Among the companies waiting for pros-  sippi Oil NZ Exploration Co. were com- 
pecting applications are Mines Exploration pleted and information was processed in 
Ltd. (a subsidiary of Broken Hill South the United States. Tasman Petroleum Ltd., 

, Ltd.) , Newbold Oil Co., Shaw River Al- BP Oil Exploration (NZ) Ltd., and Hunt © 
luvials, and Cyminex. Some international International Petroleum, near the end of 

mining companies have. made .inquiries 1969 showed an interest in oil search on 
into land ownership‘in sulfur areas. Chatham’s Rise by applying for prospect- 

| | oP ing rights. Chatham’s Rise is below an | 
, | MINERAL FUELS ~ ocean area 805 kilometers by 160 kilome- 

| ' Petroleum and Natural Gas.—Activity in ters, extending from 80 kilometers east of 
petroleum exploration has shifted emphasis Banks Peninsula, South Island, to 80 kilo- 
to New Zealand from Australia because of meters east of the Chatham Islands. Re- 
two, offshore, oil confirmations in New Zea- public Mineral Corp. of Houston, Tex., 

land, a number of dry holes in Australia, planned an extensive drilling program in 
and a fear of pollution from offshore wells the North Island’s Waikato basin between 
in Australia. Interest is high enough for Hamilton and Auckland. Republic was 

| Australia’s Broken Hill Pty. Ltd. (BHP) forming a local company (50-percent New 
and its subsidiary, Hematite Petroleum, to Zealand owned) to do the work. | 
try to earn an interest in the license block Petroleum Services Ltd. completed a test 
to the north of the two confirmed wells. well, Taradale 1, near Napier, North Is- 
Although most interest is in offshore land, for BP, Shell, Aquitaine, and Todd 
search, it is expected that onshore search Petroleum Development at 1,607 meters 
will also receive more attention in New and was evaluating the information from 
Zealand. the well. Petroleum Services then moved to 

In mid-1969 Murphy Australia Oil Co. the site of Rakaiatai 1 well near Danne- 
and Odeco New Zealand Inc. (both subsid- virke and abandoned drilling at a shallow 
iaries of United States companies) joined depth after entering bedrock. 
the consortium of Tasman Petroleum Ltd. New Zealand Petroleum Exploration 
and New Zealand Aquitaine Petroleum Ltd. (NZP) planned to deepen Waima- 
‘Ltd. to explore eight onshore and offshore maku | test well in the Wekaweka Valley 
license areas in the South Taranaki Basin southeast of Hokianga Harbor, North Is- 

area, which are held by Tasman, Share- land, from 1,270 meters to 2,740 meters. 

holders in Tasman are Beach Petroleum Further tests are to be made on the hydro- 
NL, Broken Hill South Ltd., North Bro- carbon bearing sands. Gas samples from 

ken Hill Ltd., and Lime and Marble Ltd. NZP’s Wairaraki | well in Wekaweka Val- 

of New Zealand. The consortium plans to ley is of high fuel quality, however, more 

drill its first well in early 1970. tests are needed to determine economic 
Since the early 1969 oil discovery in quantities of the gas. 

their Maui 1 wildcat well, Shell Oil Co., BP, Shell, Todd Exploration consortium 
British Petroleum (BP), and Todd Oil planned to have New Zealand Exploration
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Co. Ltd. drill a first test well in the Sel- the ‘Taranaki-Wanganui Basin, North Is- 

wyn River area, 32 kilometers southwest of land, and in the Canterbury Basin of the 
Christchurch, Canterbury, possibly a sec- South Island. Drilling will start as soon as 
ond well in the Canterbury Plains, and a_ a site is located. Bounty will earn a 50- 
test well in the Waiau River Basin, South- percent interest in each of these areas | 

land. from International Energy Co. and Hacka- 
ANZPAC Petroleum Ltd. temporarily thorn NZ Oil Ltd. after drilling. 

abandoned Whakamaro | test well at 920 Inland transportation of petroleum prod- 
meters located 10 kilometers west of Tau- ucts presently is by road and rail tankers, 
marunui, North Island, because only minor but in mid-1969, tentative plans were 
amounts of hydrocarbons were found. made by major oil companies for a 200- ~ 
ANZPAC was preparing to drill another mile pipeline to carry products from the 
well in the Upper Retaruka Valley 32 kilo. New Zealand Oil refinery at Marsden 
meters south of Taumarunui. Point, Whangarei, North Island, to Hamil- 

Bounty Oil Ltd. of Australia planned to ton through Auckland. Exports of refinery 
drill a 2,400-meter well near Blackwater 1 products were about $7.2 million in 1969. 
well, Murchison, South Island, where traces Egmont Oil Wells Ltd. at New Ply- 

of gas and oil were found in 1968. Bounty mouth produced about 3,000 barrels of crude 
also has contracted for seismic surveys in oil at a value of about $9,800. 

/
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The Mineral Ind f Nigeri 
| By David A. Carleton 4 oe : 

On January 15, 1970, after nearly 3 years Even though the oil industry was mainly 
of conflict created by the secession of the preoccupied during 1969 in preparing for 
Eastern Region (Republic of Biafra) from a jump in oil production after the end of 
the Federal Military Government of Ni- hostilities, petroleum production during - 

geria, the Nigerian war formally came to the year actually exceeded previous annual 

an end with the capitulation of secessionist records. The revival of oil exports allowed 
Biafra. During this period of strife, eco- a substantial increase in those imports 

nomic development was restrained; how- needed to meet the demands of the rising | 
ever, conditions and plans for economic pace of activity in the mining and manu- 
growth continued. Despite disruption in facturing sectors. In 1968 the mining and 
production and distribution, particularly petroleum industry contributed 5 percent 
in the war affected areas, and the slow- to the country’s gross national production 
down in foreign capital inflows, the per- (GNP). Apart from the petroleum industry, 
formance of the economy was not drasti- there was little foreign investment in Ni- 
cally impaired. | geria’s mineral industry during 1969.2 

PRODUCTION 
Mineral production in 1969 compared  tantalite production, and a slight increase | 

with that of 1968 is characterized by a im other minerals. 
. . . . 1 i i ineral iali - substantial rise in crude oil production leum), Bureau for “Mines, ‘Washington, D.C. 

‘s : : Standard Bank, Ltd. Annual Economic Re- (nearly fourfold), a decline in tin and yew “Nigeria. June 1970. 20 pp. 

- | Table 1.—Nigeria: Production of mineral commodities 1 
(Metric tons unless otherwise specified) 

Commodity 1967 - 1968 1969 
METALS | : | 

Columbite, concentrate__............--2 2. 22-2. ee. 1,955. 1,147 °1,515 
Gold____-.---------..------------------------_--_--troy ounces. _ 39 — 215 298 
Lead: = 

Concentrate, gross weight____._-----_-.----..-----.---------. ¢2,000 a ae ennee 
Lead content. ___-..--------2-------- eee e-----. = 2 1,500 wane neneeee 

Monazite, concentrate... __....._..-.--_--------.--. 2 114 e6 13 
Tantalite, concentrate__..._...-__.--------....--.--..-kilograms.. 19,304 11,400 6 , 056 
Tin (cassiterite): 

Concentrate, gross weight__._..---.---.-...---...-_long tons__ 12,620 13,031 11,630 
Tin content____....__..--...-.._--___--.-.-______.._-.do____ 9,340 9,644 8 ,606 
Metal, unwrought___......--.--.---.-.-.---_.-_._._...do___- 9,104 9,778 8,740 

NONMETALS 
Cement.._.........---------------------.-----.--_thousand tons_- 784 574 566 
Clay, kaolin. .........-.22- 222-2 eee 325 237 469 
Limestone_____._.....--..-------.--.--.---------_thousand tons__ 847 | 647 | 691 
Marble___-..---.-.-.----2-- 2 eee 1,281 175 1,168 

. Salt_....---2-222--- 22 - eee NA NA 6 
MINERAL FUELS AND RELATED MATERIALS , 

Coal....------..--------------.------.-----------thousand tons_. 95 e4 25 
Gas, natural: ” 

Gross.._..-._.----------..-..---..--.-----_million cubic feet__ 93, 950 51,628 145,714 
Marketed ___-..-----.--------------------------.do_-__ 6,406 5,190 2,252 

Petroleum: . 
Crude_........-...-.-...-.---.---. thousand 42-gallon barrels__ * 116,519 51,907 197 ,204 

Refinery products: 
Gasoline, motor._....._......--...----------.-_-__do___. 1,219 une eee w------ 
Kerosine___..__.___......---.-------------------_do___- 804 a en----- 
Distillate fuel oil__............._-.--_... 2... do____ 1,314 wee ueee wooeeee 
Residual fuel oil_._...........-..--.-.-._.-_______.do_._. 1,484 wee eeee w-a--ee 
Liquefied petroleum gas__-------------------------.do___- 24 ------- wane neee 

Total___-.--. 2-2 do... 4,845 ------- o---e-e 
e Estimate. t Revised. NA Not available. 
1 Excludes mineral production of the Biafrans. 

54]
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| | TRADE | 
Total imports in 1969 were higher than 25 percent in 1968, a result of increase in 

' in 1967 and 1968. This pattern is a reflec- crude oil exports. With Port Harcourt re- 
tion of the need to conserve foreign ex- finery closed throughout 1969, the importa- 
change required for the war effort as in- tion of refined petroleum products showed 

fluenced by the changing level of a further increase, emphasizing the savings 
petroleum imports. The fiscal dictates of to be made when the refinery comes back 
the conflict gave rise to import restrictions, on stream, supposedly in mid-1970. Min- 
exchange controls, and an upturn in selec- eral imports in 1969, of which 44 percent 
tive import and excise duties. The mining were iron and steel products and 33 per- 
industry was hit hard by the increase in cent refined petroleum products, rose 24 
duties on key items such as petroleum percent during the year. The rise was 
products, lubricants, steel pipe, wire rope, mostly in cement and iron and steel prod- 

and new machinery. With’ the war’s end ucts for construction purposes. In 1969 
. many of these restrictions will be relaxed. mineral commodities accounted for 19 per- 

In 1969 mineral export trade represented cent of imports compared with only 14 

70 percent of total exports compared with percent in 1967. | 

. | Table 2.—_Nigeria: Exports of mineral commodities 

(Metric tons unless otherwise specified) 

i 

a Commodity oe | 1967 1968 1969 

| we . METALS 
Columbite, ore and concentrate. ___-.-------------------------------- 2,118 1,371 1,331 
Tron and steel: ; 

Scrap_.----------------------------- + - 2-2 ee ee ene eee 6,763 7,528 20 ,497 
Semimanufactures.-_._._-.--.---------------------------------- 20 ~ 56 7 

Lead, ore and concentrate. _....------------------------------------- 923 52 (4) 
Nickel___-__--_-------------------- +--+ ee ee ee eee ee NA NA 163 
Tantalum.___._-_-_------..----------------------- +--+ ee eee 15 16 17 
Tin: | . 

Ore and concentrate__.....-...-.---.-----------------long tons-- 9 1,151 4 
Metal and unwrought alloys....-.-------------------------do-..- 10,813 11,280 10,110 

Zine, ore and concentrate___...--._-------------------------------+--- 10 81 43 
Other nonferrous: . 

Ores and concentrate 2__.__.__-_-----------_---- eee -------- «73,645 772 1,110 
Scrap. -------------------------------------------------------- 2,012 1,662 2,411. 

- NONMETALS 
Construction materials____...._._..-.-.---.------------------------- 150 63 «663 
Fertilizer materials, natural__...........---.-.----------------------- 120 340 233 

MINERAL FUELS AND RELATED MATERIALS | 
Asphalt, natural___.--._-------------------------------------------- 18 18 1,082 
Coal, coke, and briquets____..--------------------------------------- 8 ~----- ------ 
Petroleum, crude_____.____._._-._..-_..---thousand 42-gallon barrels__ 88,736 52,847 198,963 
Petroleum refinery products: 

Aviation gasoline___._..____._._-_...----.----------------do--_- 43 43 _eeeee 
Motor gasoline___._._____-__---._------------.------------do.~-- 12 100 1 
Jet fuel.___________-__---_--_ eee --------do---- 28 56 oe nee 
Kerosine_________-_.------_-----_---_-------------------do_~-- 62 23 weenee 
Distillate fuel oi]. _.__._..-.._____-_-.---------_---------do_--- 139 147 ~o---- 
Residual fuel oil_____.._-__--_-----___----_-__- -__---_-----do---- 340 10 21 
Lubricants_______.------------- eee --- -d0---- 44 20 ~a---- 
Asphalt_____.__-_-.-------------------------------------d0o---- 24 42 wa---- 
Other._._______-__.--------------------- +--+ - do - 36 7 wennee 
a 

r Revised. NA Not available. 
1 Insignificant. 
2 Includes copper, zirconium, and other ores and concentrates. 

Source: Nigeria Trade Summary, Nigerian Federal Office of Statistics. December issues, 1967, 1968, and 
1969.
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Table 3.—Nigeria: Imports of mineral commodities | 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 

METALS. 
Aluminum, metal and alloys: ; . 

-. Unwrought_.-_----------+------------------------------------- 133 AT 1388 
Semimanufactures_________-_...--.-_---.----.------..-----.---- 1,850 2,927 ' 4,553 | 

Copper, metal and alloys: . 7 
Unwrought__....-_-------------- +--+ ee ee 12 16 10 
Semimanufactures___.._....--------.---_-.--------__-----..--.. 2,216 1,192 884 

Iron and steel: . 
Pig iron and ferroalloys__.-_.---.-----...-.-2----+-------------- 958 599 154 oe 
Unwrought.-.____.--_-------------------- +--+ ---------------- 2 = 2, 752 2, 336 8,154 
Semimanufactures_-_.-__-_-------------------------------------- 235,436 230,257 326,075 

Lead, metal, unwrought and semimanufactures___._..._.....-._--___--- 464 371 908 
Nickel, metal, unwrought and semimanufactures_-__---.---------------- 44 — 16 12 
Platinum-group metals, unworked_-_......_.._._-..------.-troy ounces_. 22,348 2,112 2,975 
Silver, unworked____._...__-.----.--------_--.---------.-----do_... 7,268 1,368 18,186 . 
Tin, metal and alloys. _-__._-...-.-....-------...---_---.-long tons_- 187 90 458 
Zine, metal and alloys___......--..-.__--.------.-------------------. 2,540 1,728 6,372 | 
Metals, n.e.s.: c . . . 

Metallic oxides, mainly for paint__-~.__..-._.._-.-_--__----- ~~~ ee 430 524 850 
' Nonferrous metals: ° 

Ores and concentrates_._...._..-----.-------.---_----------- «© 114 16 519 
Scrap_.-.-----.----.-------------------------------------- 1,541 199 — 245 

. Base metals___.-..-..-------..----------------------------- | 18 3. 380 
. NONMETALS . 

Abrasives. ._______--_--_-- 2 ~~ eee eee eee 183 44 125 
. Asbestos______-...--.---_-----.----_-_--.-_----------------------- 9,864 © 15,277 20,358 
Cement.____--_--------------------------------------thousand tons_-. 45 92 105 
Clay construction materials_.__.......-.-----...------_..--.----do_-_- 10 8,021 9,467 
Fertilizer materials: . 

Crude, all types.__..-__.---.---.------------------------------- 889 204 2,136 
- Manufactured: 

Nitrogenous____.-.._------.---.-_._-.-----.---.----------- 29,378 _ 1,593 4,251 
_Phosphatie___--..--.-----.--------------------.-----.----- 28,845 24,348 26 , 512 
Potassie_.....-...--------- 2-2-2, 220 198 AT4 
Mixed____-._-.--_-----------.---------------------------- 5,364 1,722 11,980 

Ammonia____._--_----.---.----------------- ++ ee eee 490 272 453 
Lime.___--_.__--._-----_------ eee eee) = 9, 501 5,720 7,713 - 

. Mica____.. 2 eee eee ee 9 . , 18 146 
Salt__. 2 - ee ---------_---_---_-thousand tons-_- 126 130. 140 
Sodium and potassium compounds including caustic soda_...._....------- 8,803 12,340 18,6387 

" tone: 
- Dimension. ___.___-_.----.-_----_--.---_.-_-.-._ thousand tons_.- ae | 2 4 

Crushed rock, sand, and gravel___..-----.-------.+---------do---_- - 85 ~ 18 25 
Grinding stones and wheels.____...-..-.-_-----__--u.---_-------- 131 126 118 

Sulfur, all forms ___...-__-_...-_---.--__--- eee eee ee------- =: 1,810 257 -118 
Nonmetallies, n.e.s______.-----.-_.-.-------_------ eee -a---- 2) 1,169 6,099 3,233 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural___..-._.._-_..-.-_-----.--------------.~------------- 64,470 49,194 79,864 
Coal, coke, and briquets._____..-._-____.-.---.-----------------.----- 76,717 2,308 5,014 
Petroleum refinery products: 

Aviation gasoline__..........-..._.._.-thousand 42-gallon barrels_- - 65 112 110 
Motor gasoline____.__..._.-...___--_--- 1-2 1---_-----do_-_- 1,003 2,300 2,892 
Kerosine__.-___..2_-.-__--.---._--_---------------------do_-_- 438 935 1,060 
Jet fuel_____-_ eee - do. 155 537 781 

. Distillate fuel oil. _....-__-..---__--_--- ~~~ -----_---do___- 967 2,473 2,428 
Residual fuel oi]___..__.___-________-----_--~----------.---do_-_- 962 1,743 2,262 

. Lubricants. ______...--.---.-------.---------------------do_-_- 265 169 238 
Asphalt... ----- eee eee ---- do. 4 66 113 
Other_..._-______ eee --- - do r 32 16 46 

t Revised. : 

isegre Nigerian Trade Summary, Nigerian Federal Office of Statistics, December issues for 1967, 1968, and 

Value — 
(million dollars) 

Mineral Total 
commodity commodity 

trade _ trade 

Exports: 
1967__..-.-------..- 246 680 
1968_____.--.-.---.- 147 591 
1969_____..-..--.--- 424 895 

Imports: 
1967___.----..------ 91 626 
1968____-..-.------- 105 541 
1969_____---_.--_--- 130 696
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| COMMODITY REVIEW 

METALS crisis have been unable to meet require- 
Iron and Steel.—A team of Soviet geolo- ~ments. The Ewekoro plant of West African 

. 7 Portland Cement Co., Ltd., in Western 
ists has been commissioned by the Nige- - . 

an Government to explore for iron ore Stave has been working on oI ae nou r basis 
. | : . and in spite of many problems has suc- 

deposits of better quality than those exist- : we . 

ing in the Hlorin. area, of Kwara State ceeded "300 maintaining produenon at 
. . "nearly a -ton-per-year level, its maxi- 

ranging from aly n, “Al peroent. A mum capacity. The owners are entering 
e e ; . e e hat 

1968 survey by the Soviets recommended Nan a a auuien Se eeinvura Ppacity to 

the blending of these ones with high-grade 840,000 long tons per annum. The other 
imported ore and that this blend be fed to 1 . . ‘ued. to b 

a simple blast furnace. Reportedly, the So- P be ‘d production, poKoto: Se outs vo i 
. . - 2 . i - output 

viets are also preparing technical studies Plow . with troubles ang output i 

which envision the establishment of a PelOow its 100,000-ton-per-year capacity. 
500,000- to 600,000-ton-per-year iron and 1¢ Nkalagu plant, 50 miles east of Enu- 
steel project by 1975 Such a plant would gu, remained closed during the crisis, but 

meet domestic requiremen ts for iron and the Government officials have this plant on 

steel products as-well as those for neigh- a priority list fo commence Production he 
boring countries.3 Because of the war one of soon as possible; however, amage to ¢ k | 

_ the galvanized sheet metal plants in plant was y th sive owns 1967, Sey o) of 
South-Eastern State was temporarily out of shutdown of the Plant vd er vv eacked 

production. In addition, there are plans the kilns are ‘lane eg an j one 3s ah - ° 

for a small rolling mill in the Lagos area stroved. plant was almost totally de- 

to utilize scrap; it is envisaged also that an ° . . os 
electric furnace may be added at a later In the Mid- Western vee om beaoo P illa | 
date. } | factory, which is capa le o 0,000 ion | 

. . . . per year, is expected to start up in . 
Tin.—Although the increase in world tin . . . 
. . This operation, which was about to go 
cers “n he sping the industre’ moet’ in. into production at the outbreak of hostili- 

creased costs, the producers found more ties, will be smanaged ay an aaeaan te | 
roblems in keeping up with quotas cal firm, whic received a contract in . 

through a reduced labor supply an a from Rehabilitative work on the Calabar plant 

difficulties in. obtaining machinery and continued through 1969, and p roduction of . 

spare parts because of import licensing re- the ee or per yeat facility is expected 
quirements, The tin stealing problem has by “he d b " 1 | Ikeia ha 
again been paramount, a great deal of qT € asbestos cement plant at ikeja as 
concern being expresse d at the mines experienced difficulty maintaining top pro- 

- about the impact of this on the produc- duction, whereas the Enugu asbestos ce- 
tion and costs ment unit was still closed at yearend 1969. 

Although Nigeria was permitted under Plans are well advanced fe rep he and oe 
the International Tin Council control 9P° the latter plant bere d © ene 2. 
measures to export over 10,000 long tons 19 70. Plans are peng const N. rn Cer ‘ 

in 1969, actual production of tin-in-concen- similar plant at Kaduna in Nort entra 

trates was 8,606 long tons. In addition to " 
an erratic and lengthy rainy season, prob- | MINERAL FUELS 

lems imposed by the war included in- 
creased fuel costs, delays in transportation, Coal.—Since its discovery near Enugu at 

and the imposition of import permits, the turn of the century, coal has played a 
which caused serious delay in ordering es- significant role in the development of Ni- 

sential supplies. geria’s economy. Except for the Okaba de- 
posits, which were opened and exploited 

NONMETALS by the New Nigerian Development Corp. 

Cement.—Cement demand has been ex- (NND.C) during the war, only the 
tremely high, and the two cement plants ~ 

that remained in production during the 1969. ming, journal. V. 272, No. 6984, June 27,
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Enugu deposits have been exploited on a 1967. Nigerian officials have estimated. that 
large scale. Of Nigeria’s total coal reserves daily production should exceed 1 million 
of 340 million tons, only 640,000 tons were barrels by mid-1970 and reach 2 million 
produced in 1966 (latest year of uninter- barrels before the end of 1971. 
rupted production), a decline from a re- Damage to petroleum industry facilities 

. cord high of about 900,000 tons in 1958. included extensive damage to the Port 
Owing to the dieselization of railway lo- . Harcourt and Bonny terminal. By yearend 

comotives, the conversion from coal-fired to 1969, Bonny terminal was functional but 

oil-fired furnaces at powerplants, and below prewar capacity. Other damage in- 
| construction of the large Kainji hydroelec- cluded sabotage to pipelines, pumping sta- _ : 

tric powerplant, the requirements for coal tions, and field facilities located just east 
- have fallen and will continue to fall for of the Niger River and belonging to Nige- 

several years. It has been projected by the rian Agip Oil Co., Ltd. (Agip), Phillips 
Nigerian Coal Corp., owner of the Enugu Petroleum Co., Safrap (Nigeria) , Ltd., and 

mines, that only one of the four mines in Shell-BP. Because most of the latter facili- 
operation prior to the crisis will be reha- ties were vulnerable to infiltration and 
bilitated in the near future. All four mines possible sabotage, none were operational 
are now water flooded because of nonoper- during 1969. By the end of the year, only 
ation during the war. Currently, N.N.D.C. five of the country’s 25 fields in production 
is completing the contract it signed during before the fighting broke out were not 
the crisis to produce 300,000 tons of Okaba back on stream. Together with new fields, 
coal during a 3-year period. At the end of 28 oilfields were in operation at yearend 
the contract, the Okaba mines will be 1969. | 
taken over by Nigerian Coal Corp., and Shell-BP, the largest oil company in Ni- 

| the projected annual requirement for coal geria (about 353,785 barrels per day in - 
of 250,000 tons, barring the discovery of 1969) has announced a record $156 million 
coking coal for an iron and steel complex, budget for 1970. The emphasis will be on 
will be shared equally between Enugu and expansion. Exploration will be intensified 
Okaba mines. in the Mid-Western and Central Eastern . 

Natural Gas.—The percentage of natural States and offshore. The company antici- | 

gas production that was actually utilized as pates that at least nine drilling rigs and 

a fuel was rising prior to the war; how- five workover units will be in operation 
ever, in 1969 the share utilized had fallen during 1970. Existing pipelines are to be 

to only 1.5 percent of gross production. Of repaired and/or extended and new lines : 
the 145.7 billion cubic feet produced that are to be built. One new line to be built 
year, only 2.3 billion cubic feet were used. is the long-planned system to connect fields 
Whereas oil company use in the fields and jn the swampy Rivers State to Bonny ter- 

at pumping stations increased during 1969, minal. Work is to begin on a line from 

the closure of the Afam thermal power- the promising Jones Creek oilfields to the 
plant, destruction at the Port Harcourt re- Trans-Niger pipeline which terminates at 
finery, and damage to industrial facilities Forcados. Temporarily, a 110,000-dead-— 
in Aba and Enugu influenced the overall weight-ton tanker is being used for storage 
decline. With the advent of the economic at the war-crippled Forcados terminal 

| feasibility of tanker shipments of natural where eight 700,000-barrel crude oil storage 
gas in its liquid state, the Shell-BP Petro- tanks are to be built. Furthermore, two 
leum Development Company of Nigeria, single-point mooring buoys for handling 
Ltd. (Shell-BP) has indicated an interest 200,000-deadweight-ton tankers are to be 
in exporting natural gas to the United built 12 miles offshore from Forcados. 
States. At present the damaged 30,000-barrel- 

Petroleum.—By the end of 1969, about 2 per-day Port Harcourt refinery is the only 
weeks before the formal ending of the civil one in Nigeria. The owner, Shell-BP, ex- 

war, it was apparent that the Nigerian pe- pects the plant on stream by May 1970 

troleum industry was going to make a_ and plans to increase capacity later. The | 
rapid recovery from the crippling effect of | Government has called for applications to 
the hostilities. Crude oil production during build Nigeria’s second refinery, to be built 
December 1969 averaged 630,555 barrels in the Lagos area. 
daily compared with the prewar monthly Output by Gulf Oil Corp., the only 
high of 582,000 barrels per day in April other company to produce during the war,
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7 _ Table 4.—Nigeria: Oil concessions and oil well drilling activity, 1969. | 

/ re | Exploration activity | Exploitation activity 

Operating company Licenses Number Footage Leases Number Footage 
, . (square ofwells_ drilled (square. of wells drilled 

. . miles) drilled miles) drilled os 

Nigerian Agip Oil Co., Ltd (Agip)1_..-.----.  ----- 9 ----- ss eeeee—S—s«2, 0831 6 43,712 
American Overseas Petroleum Ltd (Amoseas)2 ____- ----- ----- 992 ~---- ----- 
Delta Oil (Nigeria), Ltd_.-_.....------.-..-- - 958 ~---- ~---- -~---- ----- ----- 
Great Basins Petroleum Co. (Nigeria), Ltd__.. 9,873 a w---- w~---- noone wanee 
Nigerian Gulf Oil Co., Ltd___._-.----------- 981 3 28,228 4,978 32 198 ,374 
Mobil Exploration Nigeria, Ltd.__.-..-.---2 9 _--- 2 19,010 § 1,024 28 250,764 
‘Phillips Petroleum Co__.._.-.-----.-------- A475 . 1 7,602 ----- 1 786 
Safrap (Nigeria), Ltd___....-.-2.---2-----. 8,192 an ----- 1,170 1 9,825 — 
Tenneco Oil Company of Nigeria, Inc.3_______ 120 - 2 20,896: 872 wea-e ee 
-Shell-BP Petroleum Development Company 

_ of Nigeria, Ltd (Shell-BP)---------------.. ----- 12 121,280 16,622— 64 677 , 846 
Union Oil Company of Nigeria___._.......-. 1,989 ween ween wane wnn-- ----- 

Total__.--------------------------- 22,588 20 197,016 27,689 182 1,181,307 

1 Phillip Petroleum Co. acquired 50 percent of this company’s interests in Nigeria in 1965. 
2 Held jointly by Texaco, Inc., and Standard Oil Co. of California. 
3 Sunray DX Nigeria, Inc., now a subsidiary of Sun Oil Co., has held 25 percent of this company’s interest 

in Nigeria since 1964. . | . 

| averaged 186,500 barrels per day in 1969. fields, Ebocha and Mbede. Agip is the con- 
Production came from five offshore fields: cession operator. These fields were about 

Okan, Meren, Delta, South Delta, and to go into production before the war when 

Meji. Three new offshore fields—Matu, a pipeline was completed to the Ru- 

i _ Parabe, and Eko—will be put on stream muekpe pumping station. The pumping 
by the end of 1970 when pipeline and pro- station was badly damaged and sections of ~~~ 

duction facilities are completed. Gulf’s 1,- the pipeline were destroyed. It is the oper- 
200,000-barrel storage terminal in the Es-  ator’s hope to have essential repairs com- 
cravos area is to be expanded by 400,000 pleted before the end of 1970. : 

| barrels. | The partnership of Tenneco Oil Com- 

: Safrap (Nigeria), Ltd., the only other pany of Nigeria, Inc. and Sunray DX 
company with production before June Nigeria, Inc., holds an exploitation conces- 

| 1967, has not announced plans to reacti- sion at Kanuskiri near the mouth of the 
| vate its Obagi field, which produced about Brass River. Tenneco is the concession op- 

40,000 barrels per day before being shut erator. There have been no developments 
down. reported concerning the agreement Ten- 

Mobil Exploration Nigeria, Ltd., which neco had with other oil companies in the 

had planned to commence production area to build a terminal and storage facili- 
from its offshore Idoho (formerly called ties on the Brass River estuary. 
Satun) field in July 1967, has rescheduled At yearend 1969, plans of other compa- 
Startup for February 1970. Production, nies with exploration rights in Nigeria had 
which is expected to reach 50,000 barrels not been reported. Great Basins. Petroleum 

per day, is to be stored in an 80,000-dead- Co. (Nigeria), Ltd., closed its office in Ni- ( 
weight-ton tanker. Construction of a new geria during November 1969. Union Oil . 

terminal near the mouth of the Qua Ibo Company of Nigeria plans to drill a well 
River in the South-Eastern State is ex- in its concession area offshore from Lagos. 
pected to begin in early 1970. This will be. the most western oil well 

Amoseas, jointly owned by subsidaries of drilled in either onshore or offshore Ni- 
Texaco, Inc., and Standard Oil Co. of Cali- geria. | 

fornia, is planning to begin production of The Government issued a new law 
its Pennington offshore field at 4,000 bar- known as Decree No. 51, the Petroleum 
rels per day, to be increased to about Decree-1969. The new law had been ex- 

15,000 barrels per day by yearend 1970. In pected for years. It repeals and replaces 
early 1970 an active exploration program the basic Mineral Oils Act which dates 
was underway and an offshore rig was _ back to 1914, and consolidates various ex- 
drilling in the Apoi area. isting Government powers over all phases 

Agip and Phillips Petroleum Co. are in of the industry in the offices of the Com- 
partnership in the exploitation of two missioner of Mines and Power and the
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Table 5.—Nigeria: Summary of petroleum drilling and geophysical activity | 

Activity 1967 1968 1969 

Exploration wells drilled: 
Productive__._---..---------------------------------------- 28 19 4 
Dry. 28 oon ne en nn ne eee 51 19 16 

Total_.-..-----.----------------------------------------- 79 38 20 

Success ratio. _..-.....-.._-_------------.---.-_---_pereent__ 36 50 20. 
. Footage drilled__..._...--_--.---------.-------------.------- 814,800 332 ,300 197,016 . 

Development wells drilled: 
. Productive. ___--------------------------------------------- 62 78 105 

Dry.__--------------------------------------- +--+ ee 18 10 27 

Total. _-.---------------------- 2 -e eee ene 80 88 182 | 

| Footage drilled._.-.--.------.------------------------------- 828,900 915,800 1,181,307 
Total drilling: 

Productive__._---.------.-----.~---------------------------- 90 97 109 
Dry.___----------------.-.----- eee ee 69 29 43 

Total__--.-------------.--------------------------------- 159 126 152 

Footage drilled__...._.-_-_.__._--....--.. 22 ~~ + -__--_-_ 1,648,700 1,248,100 1,378,323 
Geophysical activity: 

Land or swamp_.--_------..------------------_party-months_- 98 54 72 
Offshore_......---------------------------------------do___- 10 3 5 

Total. .-...--------------------------------------- doe 108 BT 77 

| Chief Petroleum Engineer. The decree es- will favor foreign capital participation in . 

tablishes Federal ownership of all petro- the continuing development of Nigeria’s 
leum, whether under land, territorial wa- petroleum industry. 

ters, or the Continental Shelf. The Another recently approved decree, retro- 

_ Continental Shelf, as defined, extends to active to April 1, 1969, provides for a 

depths no greater than 200 meters. It es- wider split of oil revenues among the 

tablished fees, minimum areas, and dura- poorer states of Nigeria. Under the new 
tions for nonexclusive oil exploration li- law, 45 percent of the revenue from oil 
censes, exclusive oil prospecting licenses, goes to the State in which the oil is pro- 

and oil mining (exploitation) leases. The duced. Another 5 percent goes to the Fed- 
new legislation also provides that the Com- eral Government while the remaining 50 
missioner of Mines may, at his discretion, percent is put into a pool. Half of the 

impose special terms to provide for “‘par- pool is split equally between the 12 States 
ticipation by the Federal Military Govern- and the other half is divided among the 
ment in any venture on terms negotiated States in proportion to population. The 
between the Commissioner and the appli- law is applied to all exports and could 
cant for a license or lease.” In general, the give a fair balance of income without caus- 
new law has been described as one that ing the interstate friction.
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The Mineral Ind f£ Ne 

By F. L. Klinger 1 

Norway’s mining and mineral-processing 50 miles south of the Cod gasfield discov- 
industries continued to expand in 1969. ered in 1968. 
Production of most commodities exceeded The problem of developing additional 
the high levels of 1968, and Norway re- electric power sources by 1980 at the low- 
mained a leading exporter of aluminum, est possible cost, of critical importance to 
ferroalloys, ilmenite, magnesium, nickel, Norway’s metallurgical and chemical indus- 

silicon, and nonmetallic commodities such _ tries, was being studied intensively. in 1969, 
as cement and feldspar to European and _ particularly in regard to supplementing 
North American markets. The increased hydroelectric sources with thermal plants 
industrial activity also led to higher im- using conventional or nuclear fuels. In an- 
ports of metallurgical raw materials and other development, the future of. the Fal- 
fuels. Expansions of productive capacity conbridge nickel refinery at Kristiansand | 
were underway or planned in mining of was affected by Canadian minerals legisla- 
copper, ilmenite, and pyrite; in smelting of tion in 1969 which requires metallic ores 
aluminum, ferroalloys, and magnesium; mined in Ontario to be smelted and re- 

and in petroleum refining. Exploration for fined in Canada. New sources of raw mate- 
oil and gas in the North Sea was active, rials may have to be found for the Nor- | 
and an encouraging show of oil was found __wegian refinery by 1974. 

: PRODUCTION | 
Gains in production were evident in all In mining and quarrying, the indices for 

of the main branches of the mineral in- 1969 primarily reflect gains in production 
dustry in 1969, as shown by the following of iron ore, ilmenite, copper concentrate, 
indices (1961 = 100): pyrite, nepheline syenite, and coal. In the 

| processing industries, the largest volume 
1967 1968 1969 increases occurred in aluminum, ferroal- 

Mining and quarrying: loys, steel, cement, fertilizer materials, and 

Goal mines _—.---~----- 121 28 116 petroleum products. There were also sig- 
etal mines__....-.--- 0 . . * -val- Mineral quarries....... 192 165 194 nificant increases in output of small-vol 

Mi Stone, sand and gravel_. 120 129 = 145 ume but high-value commodities such as 
ineral processing: : ° oy. Primary metals........ 155 176 191 nickel, magnesium, copper, and silicon, and 

Nonmetallic mineral a slight decline in output of zinc. | 
manufacturing._._._... 134 141 147 

Coal and petroleum___. 141 195 208 _ 

sa ne ase Ht Bt -Mining and quarrying. -- 1 : ‘anti : ing- All industry............... 189 145 152 ton pa” scientist, Bureau of Mines, Washing 

Source: Statistisk SentralbyrA (Oslo). Statistisk 
MaAanedshefte (Monthly Bulletin of Statistics). No. 7, 
1970, pp. 17-18. 
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: Table 1.—Norway: Production of mineral commodities 1 

(Metric tons unless otherwise specified) . / 

ee a a ee 

Commodity 1967 1968 1969 
eee 

METALS 
Aluminum: 

Alumina ¢______-------------- ee ------ =: 15, 000 17,000 11,000 
Metal: - 

Primary.__.------------------..------------------------ 360,983 468,299 502 ,164 
Secondary_...----------.+.----------------------------- = 14, 055 13,051 NA 
Superpure ¢____-_--_---_._----.------------- +--+ 2,900 3,000 3,000 

Cadmium. __._-_-.-.--------- eee 84 87 86 
Cobalt. ._.......--------------- eee 509 r 643 735 
Copper: 

Mine output, metal content: 
In copper concentrate_.__-__....----.------ ee 8,600 r9,890 13,495 
In cupriferous pyrite______-.-....------ 2 eee. 5,853 r 6,886 7,336 

Metal, primary: 
Blister___.-..-----------------------------------------_ 20,802 r 23,583 27,853 
Refined. _-_--.-.---------- eee eee ---------- =: 14, 102 18,160 22 ,063 

Iron and steel: . 
Iron ore and concentrate_____..___...._..___.___thousand tons. _ 8,235 3,704 8,795 
Roasted pyrite_.-...--_------ 222 -do.- 83 113 © 135 
Pig iron.-..----------------------2-- ee d0_- 637 674 684 

Ferroalloys: . 
- Ferrosilicon (45 percent basis)_____..__..____.-_...-do_-_. 288 t 356 333 
Ferromanganese.____.._________.--_---.-__-._.-._-.do__._ 135 170 191 
Ferrosilicomanganese____.-._-___._______..-________do____ | 134 t 142 149 

| Other__------- ~~~ doe ee 38 47 73 

Total ferroalloys____.___...._-__________..._._-.do___- 595 — F715 746 
Steel, ingots and castings___.________._______._____.______do_._- t 795 r 812 854 
Semimanufactures: . . 

Rolled products_.-.._-.......-.-.--_-_--__--.-._.-do____ 632 655 NA 
. Wire, uncoated__.._2.....-...-.------_2_--_--___.._do___- 40 AT NA 

Lead, mine output, metal content_______-__._..-.-_... ~~ -- 8,320 3,531 e 3,200 
Magnesium metal, primary.-_--_-.--.-------.-----------_---------- 80,454 r 31,286 35,127 
Molybdenum, mine output, metal content____._._______.____.______ r 274 - 221 e 243 

ickel: 
Mine output, metal content________-___._______________ 151 225 e 250 
Metal, primary__..._-..---------.---.--------- 4ee--e------. =. 28, 159 32,172 35,600 

Platinum-group metals (exports).__-..__....__._._..--_.-troy ounces.. 19,901 21,670 20,544 
Selenium, elemental e_______..-..._.__-__--__- ee 15 18 20 
Silicon, elemental e________----------.--------------------------- 15,000 20,000 27,000 
Titanium: — 

Iimenite concentrate___.-.._.----_---.-------------.--------. 425,557 402,215 490,713 
Dioxide °__...-..--2-----eeee ee ee-e------- =: 12,, 000 15,000 17,000 

Vanadium, mine output, metal content e/_____________-___=___ . FAO r 900 910 
ine: De 

Mine output, metal content________-_-._.---_---.--.------.--. 12,172 11,841 e 11,400 
. Metal, primary_-._._..-_----.------------- eel -e----_ = 54,801 60,110 58 , 886 

. NONMETALS 
Cement, hydraulic__._............_.__._.____._____thousand tons__ 2,152 r2,297 2,480 
Feldspar:? 

Lump -._-.------------ eee -----_- = - 97, 938 132,686 ¢115,000 
Ground and other___-_---_...-.-------__---- ee ee -e-------- =) 16,975 26,875 e 45,000 

Fertilizer materials, manufactured: 
Nitrogen (total) ......._....__......__.._____.._thousand tons __ 370 459 527 
Nitrogenous: 

. Ammonia. __...2-.----------- ee ___-do___ 575 568 NA 
Fertilizers. _.......--------...-----_--_-___________do____ 1,077 1,091 NA 

Phosphatie____---.-.-..---------- ee -_--__-do___- 17 18 NA 
Compound and other. __-----..--.--..-.---__---_____-_-do___- 606 714 NA 

Graphite. ___-------------------------------- eee ee-e--- = 7,558 r8,271 e 8,000 
Lime (quicklime and hydrated lime)____...._________._4--_-____-.. 190,992 223,000 ¢225,000 
Mica (exports)._.___...-----------..----- eee 4,484 4,814 3,807 
Olivine__._-.---.---.------------------ 2 eee -_----__--. 86,750 89,300 e 90,000 

Pyrite and pyrrhotite (including cupreous): . 
Cupreous °______-___-----------------------_---.-___-_--___-._ ™356,000 401,000 400 ,000 
Other ¢.__-_------------ +--+ 7 280,863 = 291,585 358 ,320 

Total. _..------_------------------------------_----- 636,863  * 692,585 758 ,320 
Sulfur content_____---.-----.-----_-__-- eee -__-____-_-_ = 286, 707 314,388  ¢342,000 

Quartz and quartzite, unground________._________.._-___-_._-__.._. 414,868 538 ,070 NA 
Stone, sand and gravel, n.e.s.: 

Dimension stone: 
Granite______.._------- eee 5, 887 135,990 NA 
Marble_______.._..--_--_------------- 2 ee eee -_-___- =&* 6,000 41,430 NA 
Syenite (“labrador’’)____.______-_-------------_----______ 40,106 41,917  ¢438,000 
Slate__........_.....-._.._.__....-thousand square meters. -_ 370 280 e 300 

See footnotes at end of table.
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| _ Table 1.—Norway: Production of mineral commodities 1—Continued 

(Metric tons unless otherwise specified) 

Commodity . 1967 1968 1969 
a 

. NONMETALS—Continued 
Stone, sand and gravel. n.e.s.—Continued 

Crushed and broken stone (unground): 
Dolomite__......._---------------1--------------------- 340,725 388,838 ° 400,000 
Limestone_______.------------------------thousand tons__ 4,212 4,338 e 4,500 
Nepheline syenite___.----.--------~--------------------- 65,210 83,023 ¢180,000 — 

--- Other, including gravel__.._...---..thousand cubic meters_ - 5,037. e 4,800 NA 
Sand and gravel______.______----.---------------------do--_- 4,933 4,797 NA — 

Sulfuric acid (100 percent)_.___._..--.--.------------------------- 214,147 | *261,526 303 , 000 
Talc, soapstone, and steatite: . 

Unground.._....---.---------------------------------------- 79,295 74,955 270,000 
Other_---.-------------------------------------+----------- 80,885 76,678 e 70,000 

MINERAL FUELS AND RELATED MATERIALS | : 
Coal, all grades__.._.-.-....----------------------thousand tons... 427 346 392 
Coke_____----------------1------------------------+------d0--~- 302 310 325 

: Gas, manufactured____........-.----.------thousand cubic meters... 29,176 25,361 30,678 
eat:¢ : : 

For agricultural use ¢.__....-----.--------------------------- 7,880 9,850 10,000. 
For fuel use ¢____-_-------------------~--------+------------ 3,845 4,060 4,000 

Petroleum refinery products: - wo 
Aviation fuel__........--.--------------------thousand tons_- 20 92 124 
Gasoline_____.---.-----------------------------------d0---- 369 493 538 

~ Kerosine.___.-.---.----------------------------------d0---- 23 80 101 
Gas/diesel oil___--_-----------------------------------do_--- 1,024 1,489 1,531 
Residual fuel oil_______.._.._.----_--------.-----------do_-_- 1,381 2,100 2,411 
Liquified petroleum gases__.__..--..----~---------------d0--.- 30 25 NA 

; Other, unspecified. _._..---.---------------------------d0_-.- 171 | 337, 836 

Total refinery products_______.-----------------------do--.. 8,018 4,616 5,081 
_ Total crude oil throughput. ___._---------------------do---- 3,019 4,996 5,268 
en 

e Estimate. . '™ Revised. NA Not available. cs 
1 According to information available August 1970. co 
2 Not including nepheline syenite (see ‘‘Stone’’). . 

- 8§ouree: Organization for Economic Cooperation and Development (OECD; Paris). Provisional Oil Sta- 

tistics, 4th quarter, 1969; also Statistics of Energy 1954-68. 

| a TRADE | So 

An export surplus in mineral commodi- such as nickel-copper matte, zinc concen- 

ties was again registered by Norway in trate, fertilizer raw materials, and fuels 

1969. Significant increases in exports of was relatively unchanged from the level of 

aluminum, ferroalloys, nickel, copper, mag- 1968 although the quantities, in some 

nesium and cement were mainly responsi- cases, were 5 to 10 percent less. Metals and | 

ble. The surplus was valued at approxi- metallic ores accounted for 62 percent of 

mately $30. million, compared with $22 the total value, followed by fuels (28 per- 

million in 1968.2 The total value of min- cent) and nonmetallic commodities (10 

eral commodity exports in 1969 was percent). The principal supplying coun- , 

roughly $785 million, of which metals and _ tries, with the share of each in the total 

metallic ores accounted for an estimated 81 value of imports of mineral commodities, 

percent; nonmetallic commodities, 15 per- were the United Kingdom (16 percen t), 

cent; and fuels (excluding electric power), Canada (13 percent), Sweden (12 percent) 

4 percent. West Germany was the principal and West Germany (9 percent). Nickel- 

country of destination, followed by the copper matte accounted for about 95 per- 

United Kingdom, Sweden, and the United cent of the value of imports from Canada. 

States. Norway's trade in mineral commodities 

Imports of mineral commodities in 1969 in 1967 and 1968 is summarized in the fol- 

were valued at roughly $755 million, an lowing tables: 
increase of about 12 percent compared 
with the previous year.3 The principal in- * Wh ues have be 4 

* ® ° ere necessary, values have en converte 
creases were registered in iron and steel, ¢:om Norwegian Kroner (NKr) to U.S. dollars at 

nonferrous metals, and alumina. The value the rate of NKr 7.14=US§$1.00. . 
of imports of other major commo dities 196 Based on a revised figure of $673 million for
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Table 2.-Norway: Exports of mineral commodities | 

. (Metric tons unless otherwise specified) 

Commodity 1967 1968 
ENF 

METALS 
Aluminum metal, including alloys: 

Scrap. -------------------- eee 3,788 5,588 
Unwrought____-__-----_--- ee 314,918 435,197 
Semimanufactures___.__._....---.-_.______________-.-.--____------- 7,767 12,330 

Cadmium. ____--_-.----.------ 22a 66 16 
Cobalt___.---------------- eee eee 434. 511 
Copper: _ 

Ore and concentrate__---..-.---.-.------ 22 13,163 20,040 
Metal, including alloys: 

Scrap. --.------------------ eee 2,005. 1,519 
Unwrought: | 

Unrefined.__._.------_-- ee 6,560 5,449 Refined. ____-------------- 22 17,507 16 ,977 Semimanufactures_-_-___.__-___-.._..-...-.-___________-.....-___._._. 2,989 2,516 
Gold, metal, unworked or partly worked_.__ wa ----------------.--.-troy ounces __ 611 1,672 
Iron and steel: . 

Ore and concentrate, except roasted pyrite___._______.______thousand tons_. 2,506 2,741 Roasted pyrite. .-.-----------2 22-2 123 , 097 139 ,392 
Metal: 

Scrap_.---.--------------- eee 6,379 29,617 
Pig iron, including cast iron___.__._.-.............._-...-_-.-_.....-. 155,346 192,717 
Ferroalloys: . 

Ferromanganese____.....-..------.-.---_--_-_--_.------_-____...-.. 120,514 143 , 753 Other_--_..-------- ee  412 BT 507 , 887 
Steel, primary forms_-_.--------.---.----------- ee -------------- ee 175,273  °163,819 

Semimanufactures: . 
Bars, rods, angles, shapes, sections.______._____._.._________._______..____ 186 ,573 202 ,633 
Universals, plates and sheets_______....__..____.._.______.__._______..__- 64,274 74,028 
Hoop and strip_...-..---_----.------------------_-__ 366 3,616 
Rails and accessories__._.-__.-.........---_--_-_..__________-_.___...._- 138 192 — 
Wire_._.----------+=---------------- 2 eee 5,872 6,738 

_ Tubes, pipes, and fittings.._________.......22-__________.___________._.. 21,920 24,498 
Castings and forgings, rough_.._........._.__.._._._____.__.____....___.. 6,553 6,541 

Lead Total semimanufactures___.............-_____....______.._____......_. 285,696 818,246 
ead: 

Ore and concentrate. __-__--_..--_-- 22 7,118 6,420 
Metal, including ores: 

Scrap. ------.--------------- ee 4,015 4,809 
Unwrought_-__----------- eet 532 521 
Semimanufactures______........22--.22-_____ ew 188 402 

Magnesium, metal, including alloys, all forms_....__.__...__.._........_.__..._..__.. 80,112 27,070 
Manganese ore and concentrate__--._......._.._.....--___.____.._._____...._. 2,351 1,610 
Molybdenum ore and concentrate____..........._____...__..___.............. 502 417 
Nickel: 

Ore and concentrate_____-__.....2 22-22 ee r2,925 4,251 
Metal including alloys: 

Serap__-.----.-------------- eee 85 181 
Unwrought-__--------.----2- eet 29,2138 30 , 446 
Semimanufactures__.-.............._..____...__..._._.___.......... 239 200 

Platinum-group metals and silver: 
‘Waste and sweepings. ...._____..-___-__.--..---_....____-.--_kilograms.. 56,531 50,629 
Metal, including alloys: . 

Platinum-group metals_._.___..---...........-.....---_-troy ounces... 19,901 22,763 
Silver__.-.-------------------------- ee -------------do_--. 11,960 51,891 

Selenium, elemental___._...___---------__.....____._._____-_value, thousands __ $53 NA 
Silicon, elemental______-_---.-.-.-..--_--_-o_ wt 14,482 18,387 
Tin metal, including alloys: 

Scrap --------------------------------- 2 ---_---_---long tons_- 33 15 
Unwrought____----------.---- 2 ow 242 256 

zitanium ore and concentrate (ilmenite)_.__..._..__..._..._...._._._..........___ 349 , 762 395,987 
ine: 

Ore and concentrate____.-.-._-_---------------_-----_-_-------------_- 15,361 13 ,090 
Oxide____--__------------ eet 183 268 
Metal, including alloys: 

Serap_--.------------------- 2 eee A07 392 
Unwrought.._____----------- eee e------------ 837,877 53, 701 
Semimanufactures_-___._.__._.--.-_-.--____2___._________.._._.. 1,683 521 

Other: 
Ore and concentrates________..-.-__-_-_--_-_-_ ok 12 26 
Ash and residues containing nonferrous metals______._.___.___.___._.___._. 40,728 36,577 
Oxides, hydroxides, and peroxides of metals, n.es_...._._..._._........__._.._.. 2,595 2,029 
Base metals, including alloys, all forms_....__._______._._._____...._.____. 227 87 

NONMETALS 
Abrasives (grinding and polishing wheels and stones)____.__._.____....___._______ 1,055 1,205 
Cement... _.-..--.--..--2-- ee 612 ,969 840 , 596 

See footnotes at end of table.
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| Table 2.—Norway: Exports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

. Commodity . 1967 1968 

i 
Le 

eee 

NONMETALS—Continued 

Clay products: . . . 

Refractory (including nonclay. bricks) _---------------------~----------5--- 6,131 11,023 

Nonrefractory_..--------------------------------------value, thousands. - $51 $1,146 

Feldspar_-_.-_------------------------ nnn nnn nnn nnn nnn nnn nnn 107,095 181,148 

Fertilizer materials: | 
Manufactured: 

Nitrogenous._._.------------------------------------thousand tons. - 893 NA 

. : Phosphatic___-----------------------------------------------d0---- 
4 8 

Other_.....---------- eee nn nee ene nee eee dO = - “270 NA oe 

Ammonia... __--------2 eo nen nn nen nee ne ene ene -d0_ ~~ 92 NA 

Graphite, natural__._..----------------+------------------------------------ 
7,375 8,695 - 

Lime________ een ne nn nn nn nnn nn nn nn nn nn nnn nn ne nnn enn ee 669 46 

Mica, all forms----.-------------------------------------- enn nnn rrr rrr 4,484 4,814 

Pyrite (gross weight) -.._--------------------------------------------0 5000007 484,361 522 , 202 . 

Salt_...___------- ----- - -- - ne nn nn nn ee nnn nn nn nn nn nner re 3,248 3,689 

Sodium and potassium compounds: 
| 

Caustic soda._.-..-.----------------------------------- enn 5,042 NA 

Caustic potash-_-------------------------------------------- n-ne nnn 24°° __LL.-- 

Stone, sand and gravel: 
. 

Dimension: 
Crude and partly worked: 

Marble and other caleareous_-_....------------------------------- 2,572 5,474 

Slate...._-----------.-------------------- + -- eee 47,327 47,710 

Other... 2 eon ene eee eee nn nn eee eee eee eee nnn ee 50,817 63 , 349 

Worked, all types____---------------------------------------------- 247 164 

Dolomite____.__-------------------------------- 7 - en nner nnn 91,084 95,474 

Gravel and crushed rock._..__.-_---------------------------------------- 688,334 159,440 

Limestone___._.------------------------ <2 - 2 one nnn rene n rene 14,7382 . 14,285 

Quartz and quartzite__....--------------------------------------- 0-0-7 7,359 6,374 

Sand, excluding metal bearing-------------------------------------------- 1,756 126 

Sulfur: 
Sulfur dioxide___.._-..------------------------------------------------- 

3,752 5,640 

Sulfuric acid. ____._----------------------------------------- 92-22-02 --- 53,715 NA 

Tale, steatite, soapstone, pyrophyllite_--_-------------------------------------- 76,109 72,950 

Other nonmetals, n.e.8.: 
. 

Oxides and hydroxides of magnesium, strontium, and barium_____._--------. 12,247 NA 

Other__.__._-------------------------- - 24 - = 2 on eee en nner ene 1,049 882 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural__ ~~ --------------------------------r-------0-- 1,386 6 , 408 

Coal and coke, including briquets: 
. Anthracite and bituminous coal_.._-------------------------------------- 140,358 67 , 473 

Coke and semicoke____.___---------------------------+----------------- 48,794 125,016 

Peat, including peat briquets-_-___.-..----------------------------------------- 78 40 

Petroleum refinery products: 
- Gasoline, including natural - ---_------------------------------------------ 193 , 066 254,491 

Kerosine and jet fuel__...----------------------------------------------- 7,406 2,489 

Distillate fuel oil. ._.__------------------------------------------------- 975,673 1,238,272 

Residual fuel oil. ....____--.-------------------------+------------------- 

Liquefied petroleum gas. _...----------------+--------------------------- 21,652 15,565 

Lubricants____.._--------------------- ----- 2 en en nnn nnn 20,891 21,835 

Bitumen and other. -___.---------------------------------- 2-2-2 0 o rere 344 162 

Mineral tar and other coal, petroleum, or gas derived crude chemicals___.-.---.--- 21,349 22,116 

t Revised. NA Not available.
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Table 3.—Norway: Principal destinations of selected mineral commodity exports, 1968 
(Thousand metric tons) oo, ee eee 

Commodity Quantity Commodity -. Quantity eee NE 

METALS METALS—Continued 
Aluminum, unwrought, total..._..______ 435 Iron and steel—Continued 

United Kingdom___________________ 148 Steel, primary forms, total._.______- 164 
West Germany__________.-________ 96 Denmark. ___2--~---- eee 60 
United States_____.-____2-________ 81 Netherlands______._.__.___-__. 49 

Iron and steel: — Ilmenite concentrate, total___.....______ 396 
Iron ore, total___.....-_..-.-____.. 2,741 West Germany !________-__._._.... °° 223 

West Germany______________.. 1,569 Italy__-_--2 ee 95 
United Kingdom_____________.- 954 United Kingdom___________________ © 70 

Pig iron, total. _.....---..--__--- - 193 Magnesium, unwrought, total. ____._.___ 27 
United Kingdom______________- 57 West Germany !___________________ 19 
United States_._._.._..__ -___- 56 United Kingdom_________._________ 3 
West Germany___.._____._____ 29 Nickel, unwrought, total________________ 30. 

Ferrosilicon, total__....-.2..._____- 329 United States__________._____.____ 10 . 
United Kingdom____._________-_ 108 Sweden.__.____-_________._ ee 6 
West Germany__-__-_.__________ 96 : West Germany________________.__. 5 

Ferromanganese, total_._.__._______- 144 United Kingdom_____.____._______- 4 
West Germany. _______________ 45 Italy_..----2 2 eee 2 
United Kingdom______________- 20 NONMETALS 
Belgium-Luxembourg_-__________ 18 Cement, total..___-.____.-.___ oe. A 
Netherlands.___.______________ 12 Ghana______ ee 289 

Ferrosilicomanganese, total__________ 132 _ United States_________--_.________- 266 
West Germany________________ 50 Pyrite, unroasted, total___......._______ 522 OS 
United Kingdom_______________ 22 West Germany_________-_._______. 422 

_ United States.._.__- 22 ee 15 MINERAL FUELS AND RELATED 
Other ferroalloys, total_...__.______ AT MATERIALS 

_ , United Kingdom________.______- - 13 Petroleum products, total_..........._-. 1,533 
- West Germany________________ 9 Sweden_.._..-__.-.-......_--.---. 1,011 

_ Sweden___.-_________________. 8 United Kingdom__.____.___..__.__- 210 
A NS , 

e Estimate. ae 
1 As reported by countries of destination. 

oe Table 4.—Norway: Imports of mineral commodities 
. (Metric tons unless otherwise specified) a 
i rr i 

Commodity 1967 1968 
—_——KSK —_— 

METALS 
Aluminum: 

Bauxite. __--_--.------ ++ eee -eeeeee--------- = 84, 848 37,096 
Oxide and hydroxide___._...----.---------------2------------------------- 702,091 932,244 
Metals, including alloys: 

Scrap. -.-.----------------- eee 299 587 
Unwrought.._.-..----------------- eee ------- = 12,897 21,583 
Semimanufactures____._..__----------------------------------------- 12,037 10,489 

Antimony metal, including alloys, all forms__..___.___-.__-__.-_________ Le 86 121 
Arsenic trioxide, pentoxide, and acids___-____.......__-_---_-___-____________u_e- 83 107 
Chromium: 
Chromite______-_.-.------- 2+ eee ------------ ~~ 68, 016 69 ,617 
Oxide____--_--.--2 2 eee eee 184 179 

Cobalt: 
Oxide and hydroxide______.-._--_-2 eee 2 3 
Metal, including alloys, all forms__.__......-._______---___..-_-_________u_- 8 1 

Copper metal, including alloys: 
Scrap. .----------------------- eee eee eee 3 55 
Unwrought___-..--------------- +e 3,986 3,660 
Semimanufactures_-_.-_-_-__.-__.-_.----.-_-- eee -_-__---_--- = 28, 128 20,553 

Gold metal, worked or partly worked________..._..-.-_____._-___---_troy ounces... 55,254 54,881 
Iron and steel: 

Ore and concentrate. __-...-..-.- 2-2-2 eee 7,728 13 , 854 
Serap_--.------- ------------------- eee 24, 021 12,956 
Pig iron, ferroallo;;- and similar materials__._..............-.-_._.----.------. 19,968 20 ,266 
Steel, primary forr.3......------...-.-------------..----_--_-_------------- 56,698 64 ,226 

Semimanufactures: 
Bars, rods, angles, shapes, sections_____-..----.-----------.-----.------- 234,780 230,622 
Universals, plates and sheets__....._._-------------------.-.---.-_----. 465,625 449,714 
Hoop and strip___--_---_-_------------ eee e_---------- 78, 247 66,672 
Rails and accessories___.__........._----_--____--__--______ eee 6,567 6,029 
Wire_____-----_-------- eee eee 9,024 8,820 
Tubes, pipes and fittings ____--__-__--___-_------_-- 2 ee _--e-----_-- 66,076 70,148 
Castings and forgings, rough__.___._________-_-_--____________________ oe 607 587 

Total semimanufactures____._.-__.-___---_-----------.---_----------. 855,926 832,592 
Lead: 

Oxides___-_------------------- eee 992 1,485 
Metals, including alloys: 

Scrap_-.--.------------------- eee 383i 113 
Unwrought.-__.----------.---------------- eee ee------- =: 11, 784 10,444 
Semimanufactures___...._.-.-.-------.-.---2-- eee 1,063 1,252
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_ Table 4.—Norway: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

a 

Commodity 1967 | 1968 
a 

METALS—Continued 
Magnesium, metal, including alloys, all forms_._..-..--.------------------------- 96 268 
Manganese: . 

Ore and concentrate____._..-_-_------------------------------------------- 534,704 650,632 
.Oxides______-_-______-__-- +--+ eee eee =e 221 310 

Mercury._.--------------------------------------------------76-pound flasks _- 609 154 
Molybdenum, metal, including alloys, all forms____.--.-------------------------- A Liu uee 
Nickel: oe - cone 

Matte, speiss, and similar materials.._._........----------------------------- 52,833 77,710. 
Metal, including alloys: 

Serap_..-------------------------------------- eee 190 697 
-  Unmwrought_.._-_...--.___--.------------ +--+ -- ee 230 91 

Semimanufactures____________-___-_-__-------------------------------- 350 305 
Platinum-group metals and silver: 

Waste and sweepings__.________.._-.---------------------------kilograms-- 70 244 

Metal, including alloys: 
Platinum-group___.....-_..---.--------------------------troy ounces_- 2,701 3,633 
Silver___..---------------------------------.---thousand troy ounces. - 3,142 2,610 

Tin, metal, including alloys: 
Serap._-------------------------------------------------------long tons-- 16 24 

_ -Unwrought._.-..._..-------__-_-----------------------------------d0---- 571 647 

Semimanufactures___.____._____--------------.---------------------d0--.- 422 459 

Titanium: 
Ore and concentrate________.._.---.-------------------------------------- 219 142 

'. Dioxide____._---_-____-----------.------------- +--+ - ~~ - ee eee, 1,124 964 

Jungsten, metal, including alloys, all forms__-..-..------------------------------ 3 2 

ine: ~ 
Ore and concentrate. ____._-._-_-_----------------------------------------- 81,548 113,015 

Oxide___..__----_.------- ee en nn nn nn ee nnn eee en eee 1,059 653 

Metal, including alloys: 
Serap_.--------------------------------------------------------e- 1,703 2,780 

Unwrought..__.------------------------------------------------------ / 1,597 2,650 

Semimanufactures_____..._.--.------------------------=--------------- 1,973 1,233 

Other: 
Ore and concentrate____...-.----------------------------------- + - 256 982 

. - Ash and residues containing nonferrous metals_....---.---------------------- 247 174 

Oxides, hydroxides and peroxides of metals, n.e.s__.-------------------------- 307 - $84 

Metals, including alloys, all forms: , 

Metalloids..__._.___.-___-----------.-.----------- + ee eee ee | 12 ‘ 49 

Alkali, alkaline-earth, and rare-earth metals_-_-___.----------------------- 33 
Pyrophoric alloys____------------------------------------------------- 3 3 

Base metals, including alloys, all forms, n.e.s__.._-..--------------------- 286 391 

-  NONMETALS 
Abrasives: 

Pumice, emery, natural corundum-_--_-__--.---------------------------------- 423 — 399 

Grinding and polishing wheels and stones____.--------------------------=---- T27 629 

Asbestos. __..------------- ee ene en nn nn nn en nn enn nnn eee nnn 5,683 4,725 

Barite and witherite___.______..-..------------------------------------------- 1,187 16 ,327 

Boron materials: 
Crude, natural borates. _...-.--------------------------------------------- 690 550 

Oxide and acid_____._______-___------------------------ + ee ee =e 211 299 

Cement______------------------- +--+ ne ene ee nn ee eee eee 7,055 7,954 

Chalk_.________-_-._-_--_--------- ee en nn eee ee eee 7,831 7,581 

Clays and clay products: , 
Crude clays: 

Fuller’s earth, dinas, chamgtte-----.----------------------------------- 1,971 2,204 

Kaolin. ______ 8 nn rn ee ee ee eee ee ee eee een een nee eee e-- = 67, TE 73,923 

Other___________ en ne eee eee eee eee eee eee een e= 41,979 AT ,267 

Products: 
Refractory (including nonclay bricks) ----------------------------------- 36 ,367 22,787 

Nonrefractory__.-..---------------------------------value, thousands_- $3 ,260 $3 , 053 

Cryolite and chiolite.__....-.------------------------------------------------- 4,315 4,432 

Diamonds: 
Gem, not set or strung__._-----------------------------------------carats_- 10,000 210,000 

Industrial..____________-_------------------- eee eee - dow. = 40,000 _-__---- 

Diatomite and other infusorial earths___...-.-...------------------------------- 5,043 4,234 

Feldspar___.--__----------------------------- - en ee ne ene 18 24 

Fertilizer materials: 
Crude: 

Nitrogenous___...-.------------------------------------------------- 8316 ____---- 

Phosphatic_____..-.------------------------------------------------- 288,569 313,551 

Manufactured: 
Nitrogenous____..-.-.----------------------------------------------- $16 667 

Phosphatie____...-.-.----------------------------------------------- 6,763 9,410 . 

Potassic_______.___._- eee eee ee ee eee eee eee eee ee nee eeeeee---- 177,968 198, 808 

Other__________-- eee ee eee eee eee eee eee eee nee ene ee-e--- 21, 688 14 

Ammonia___.__._-___-_---_----_--------------- 2 - ee ee eee eee eee 5,503 67,858 

Fluorspar--__.--------------------------------------------- 2-2-2 0-2-2 - enn 2,421 2,819 

Graphite, natural__...._.----------------------------------------------------- 386 347 

Gypsum and plasters. ____---------------------------------------------------- 96,827 138,618
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Table 4.—Norway: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) - 

en 

' Commodity 1967 1968 
EE ee ee 

NONMETALS—Continued 
Lime____.- 2-2.) 18,941 13 ,027 . 
Magnesite_.......-.-------..--.-.----------- ++ eee 2,348 5,129 
Mica, all forms____._..-.-.-.-----.------------------------- eee 4,913 5,660 
Pigments, mineral: Se 

Natural, crude. __-.-_---------------------------------- eee eee 387 483 
Iron oxides processed . .__-----------------------------------+------------- 1,861 1,927 

Precious and semiprecious stone, except diamond, including synthetic stone, dust and 
powder. __...-----.-------------------------------.----....-..-_.kilograms__ 306 300 

Salt and brine___--_-_---.---------2------------.-----------------------_ 268,641 322,646 
Sodium and potassium compounds: 

Caustic soda___.-_---..-------------------------- eee ------- = 18, 106 19,469 
Caustic potash, sodic and potassic peroxides____..-...-.-__._.-_.-_- ee 1,473 1,327 

Stone, sand and gravel: . 
Dimension stone: 

Crude and partly worked: 
Caleareous___._.-----.--.--------------- 2 eee 286 279 
Slate___....-------1-------.--------- eee ee 1,334 2,559 
Other_.-.-.-...-.------- eee eee 374 1,445 

Worked, all types... __--.. 2-2-2 eee . 492 - 882 — 
Dolomite._.-.-.-----------------..------+------------------------------- 2,977 2, 580 
Flint... -.-.-.-------.------- eee eee ee 1,451 - 1,181 
Gravel and crushed rock... _-..-.-..-.--.-------.-.-.---------------.----. 14,900 38,727 
Limestone_..../--.-------------------- +--+ eee «= 224, 681 = - 268,859 
Quartz and quartzite____..--_-__..-_..- ~~ eee e-_--------- = 48 , 089 80,077 
Sand, excluding metal bearing..._._........-...---..--.---.------.--------- 188,911 151,284 

Sulfur: 
Elemental. ----.-.--------------------- eee) 837, 51 26,274 
Sulfuric acid__._.----.------- 2 eee 1,436 858 

Talc, steatite, soapstone, and pyrophyllite___....____-.--.---____---_-_-__-__ ee 4,410 6,017 
Other nonmetals, n.e.s.: 

Crude____.._-_-_------------------- eee = 69, 148 58 , 646 
Slag, dross and similar waste, not metal bearing..__._._....._..._._._-..-__.-.. 48,096 58,374 
Oxides and hydroxides of magnesium, strontium, and barium_________.._______ 181 294 . 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural____-........-__---.-.-2---2--- eee 1,622 1,279 
Carbon black and gas carbon__.____...._.__-.-._--___-__--.-------- eee 3,329 8,795 
Coal and coke, including briquets: 

Anthracite and bituminous coal. _-.....-..._..-.-.------------------------_- 421,575 587,532 
° Lignite and lignite briquets___.............-.------.-.----__--- eee 143) _._-.-.- 
Coke and semicoke___.._-_---------.---.------------------------------------- 630,931 692,356 
Peat, including peat briquets and litter._......_.___-__--_-_-_____-- eee 2,624 3,660 
Petroleum: 

Crude and partly refined__....__--_..-.-.....-........___.__thousand tons_- 3,192 4,926 
; Refinery products: ° 

Gasoline (including natural)_.........-.-_-..--.-___--__.____..-_.do__.- 596 480 
Kerosine and jet fuel__.___._..-..------...-...------~-_----_---do___- 325 287 
Gas, hydrocarbon._.__..-...---...-.--..--.._...-.-__value, thousands_- $4 $223 
Distillate fuel oi].........__.__-...-_.___.____________.-thousand tons. - 2.999 1,101 
Residual fuel oil... eee eee eee do___- , 1,067 
Lubricants__._---..22.-- eee _dow_e- . 655 57 
Other, bitumen______--___----_-_ ee do_ 272 435 

-
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- Table 5.—Norway: Principal sources of selected mineral commodity imports, 1968 
(Thousand metric tons) 

ee 

a 

Commodity Quantity : Commodity . Quantity - 
eerie 

i SP 

METALS NONMETALS. 
Aluminum oxide, hydroxide, total__...._- 932 Fertilizer materials: 

| Jamaica___---.-----------------+-- 274 Phosphate, crude, total._..-.------- 314 
United States__...---------------- 236 U.S.S.R_...------------------ 137 
Surinam __..--.------------------- 179 Morocco.._-.--.--------------- 59 
Guinea. __-..--------------------- 135 O80 cian 077 it 

: nited States___._------------ 
Tron ane eee total ----------------. 70 Potassium salts, total.....---------- 194 

. - YPurkey_-. i ~ 46 Spain_...-.------------------ 85 cee 

U.S.S.R__..------------------ 22 France-_- .------------------- 58 
: West Germany. _.-.------------ 31 

Manganese ore, total_-------------- 651 MINERAL FUELS AND RELATED 
Ghana____-------------------- 252 MATERIALS 

Brazil. __-..------------------ 124 Coal, total __. 688 
Republic of South Africa___-_--- 94 United States______-----_--------- 246 
U.S.S.R_--------------------- 5 United Kingdom___._-_------------ 142 

Steel, primary forms, total. _-------- 64 Poland_..__.-.------------------- 86 
_ Netherlands___-_....--.------- 56 Coke, total__..------------------------ 692 

. Semimanufactures: . United Kingdom-_------------------ 502 
Bars, rods, sections, etc., total _-_- 231 West Germany. -_----------------- 112 

‘West Germany________-__- 66 Petroleum, crude, total_---------------- 4,926 
France. ____..--.....---.- 53 Libya. _.-----------------------= 1,192 
Sweden_.._._...___.._____- 37 - Venezuela__-..-------------------- 1,189 

Sheets and plates, total......... 450 Saudi Arabia -__-.----------------- 676 
West Germany_____------- 108 Muscat and Oman_---.------------- 561 

7 United Kingdom___----.--- 100 Traq------------------------------ 495 Sweden.-- te, Kuwait.-°22222-222o2co2cci2t-- 408 
Vrs ran____.-.-------.--------------- 

Nickel matte, total__..----------------- 78 Petroleum products, total !_......--..--- 3,427 
Canada______--------------------- 18 United Kingdom_._..-------------- 1,179 

Zinc concentrates, total.......-...------- 18 Sweden_.._../_------------------- 377 
Sweden__....-..-.---------------- 65 _ USS.R__..---------------------- 373 
Australia. .___---..--------------- 27 Netherlands. __.-...--------------- 327 
Canada___...-.------------------- 21 United States____._--------------- 231 

1 Excluding liquefied petroleum gases. , 

COMMODITY REVIEW | 

| METALS | The company also produced 28,000 tons of 
| . . . aluminum semimanufactures and finished 

; Aluminum.—The Norwegian aluminum products from five fabricating plants in 

industry continued to expand in 1969. southern Norway. ASV smelters at Ardal 

Compared with 1968, imports of alumina and: Sunndals¢gra were the largest in West- 
increased 6 percent, while production of ern Europe. 

primary metal rose 7 percent and there Norwegian productive capacity for alu- 
was a 10-percent gain in exports of ingots. minum was expected to increase to at least 
Exports of aluminum ingots were valued 637,000 tons annually by 1972 and to more 

at $245 million. than 700,000 tons annually by 1974. At 
A/S Ardal og. Sunndal Verk (ASV) re-. yearend 1969, capacity installed, under con- 

mained the major producer, accounting for struction or planned by the various produ- 
almost 50 percent of Norwegian production. __cers was estimated as follows: : 

a SNE EEE 
Annual productive capacity 

(thousand metric tons) 
Producing company and plant —_— 

Under 
installed construction Flannel _ 

A/S Ardal og Sunndal Verk: 
Ardal.___...---------------------------------------------- 116 52 --- 
Sunndals¢gra____...-----.--------~/.------------------------- 120 --- --- 
Hoyanger..--...--.----------------------------------------- 29 _-- --- 

Mosjden Aluminium A/S: © 
Mosjgen_.._...--------------------------------------------- 86 --- --- 
Lista_._.....-.-...--------------+----------------+------------ --- 30 710 

A/S Almor._..-Karm¢@y-.-.-------------------------------------- 90 20 --- 
S¢ér-Norge Aluminium A/S. ....Husnes_-_.-.-_..------------------- 60 --- 10 
Det Norske Nitrid A/S: 

Tyssedal \ 34 
Eydehavn ~~ 77 or rrr nnn sc cn ccs = “7 “eo 

Total. _.__._..-...--------------------------------------- 535 102 80
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Future increases in productive capacity cupriferous. pyrite was being prepared for 
_ were uncertain, partly because of construc- mining in 1970 by A/S Bleikvassli Gruber. 

_ tion of large smelters in the United King- Initial production was expected to be at 
dom and West Germany and partly be- the rate. of 250,000 tons of ore annually. 
cause the cost of additional electric power Crude ore reserves were reported to be 5 
in Norway was expected to rise. As the million tons, containing an estimated 1.5 
more economical sources of hydroelectric percent copper. 
power have already been tapped, alternative Another deposit of cupriferous pyrite 
sources of energy were being considered. In was being developed in the Grong region 
1969, a report by the National Energy of North Trgndelag Province. The deposit, 

. Council recommended that thermoelectric located near Joma about 28 miles north- 
power be used. to augment the national east of the Skorovas pyrite mine at Nams- 
supply, with construction of nuclear pow- skogan, contains proved ore reserves of 15 
erplants as soon as economically feasible. §-_— million tons with average metal contents 
Cobalt—Increased production of cobalt Of approximately 1.5 percent copper and | 

from the Kristiansand nickel refinery was 9-8 percent zinc. Production was expected 
exceeded by exports, which rose to 960 tons [© begin in 1972 at the rate of 250,000 
in 1969. oo tons of ore annually. The developing com- 

The refinery was expected to receive Pany was A/S Grong Gruber, owned 50 
shipments of cobalt matte from Uganda in Percent by Elkem A/S and its subsidiary, 1971. The matte was to be produced from A/S Sulitjelma Gruber; other participants 

cobaltiferous pyrite stockpiled at Kilembe Wete A/S Sydvaranger and A/S Ardal og _ 
Mines, a subsidiary of Falconbridge Nickel Summdal Verk. The property was leased 
Mines, Ltd. The Kilembe stockpile was from the Government. . 
reported to contain 700,000 tons of pyrite A 20-percent increase in production and : with a cobalt content of 1.3 percent. exports of refined copper in 1969 was due 

} oo ._. to increased output from the Falconbridge 
Copper.—A 40-percent rise in production refinery at Kristiansand. 

and a 75-percent increase in exports of Iron and _ Steel.—Production, exports, 

dee to tall eae um 08 were maim'y and domestic consumption of iron ore in 
ue ro 4 full years production trom the 14969 were close to the relatively high lev- 

new Tverfjellet mine near Hjerkinn. The els of 1968. Expansions of production facil- 
mine was producing ore at the rate of at ities at the principal mines, in progress for 
oes none ‘tons. agnually in 1970 the last 3 years, were apparently completed 

? , ‘“* by yearend. The pelletizin lant of A/S Crude ore Yeserves were reportedly in- Sydvaranger was compl ete - e September, 
creased to Me mnillion tons, about 0 per produced 260,000 tons of pellets by year- 

cent more than the figure reported in enq, and was expected to produce at ca- 
1967. Copper content ranges between 0.7 pacity (1.2 million tons) in 1970. Sydvar- 
and 2.0 percent. The mine was operated anger remained the major producer with 
by Folldal Verk A/S, a subsidiary of A/S an estimated 63 percent of the national porregaard. worcen trates of pyrite and output, followed by the Rana mine (20 
ZINC are also produced. . ercent), the Fosdalen mine (10 percent), 

A 10-percent increase in production of Pee Reka mine (4 pereent , Pa cm) ° 
copper concentrate was also reported by mines (3 percent). Production of byprod- 
A/S Sulitjelma Gruber, the other major  yct magnetite at the Tellnes ilmenite mine 
producer. Output by the company at Fau- ‘was expected to increase to about 50,000 
ske was 21,700 tons of copper concentrate tong annually under the expansion pro- 

ease about Speen compa win Mamata by A/S Tania xport prices of iron ore, as negotiate 
those of 1968. by A/S Sydvaranger for shipments Ba 1970, 

The Borregaard company may begin were reported to be 10 percent higher 
mining a copper deposit at Repparfjord, 30 than those of the previous year. This re- 
miles east of Hammerfest, in 1973. Crude versed a 9-year decline. | 
ore reserves were estimated at 10 million Ferroalloys—Output and exports of fer- 
tons, with an average copper content of 0.7 roalloys continued to increase. Exports in 
percent. 1969 were 11 percent above the level of 

In Finnmark, the Bidjovagge deposit of 1968, mainly because of a 44,000-ton in-
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crease in -shipments of ferromanganese. magnesium in 1969 reflected strong foreign 
| Ferrosilicon remained the leading commod- demand, as well as increased production 

ity, with exports of 346,000 tons in 1969. capacity. Exports of magnesium were val- 
The value of all ferroalloys exported rose ued at $19.4 million, 24-percent higher 

: to nearly $86 million. than in 1968. Norsk Hydro, the only pro- 

Production capacity for ferrosilicon was ducer, had increased production capacity at 
increased in 1969 by the completion of a Hergya to 36,000 tons annually in 1968; 
35,000-ton-annual-capacity furnace by A/S this was increased by an _ unspecified 
Hafslund at Skjeberg. ‘The new ferrosilicon amount in 1969 through technological im- 
furnace being constructed at Salten by provements, and a new process will report- os 

Elkem A/S (formerly Elektrokemisk A/S) edly be used by the company to raise the ~ 
was nearly completed and will double the production capacity to 40,000 tons annually 
output capacity at Salten Verk to 80,000 in the near future. : 
tons annually. Christiania Spigerverk (CS) — Nickel.—A/S Titania continued to pro- 

: planned to expand ferrosilicon production duce a nickel concentrate at Tellnes. The 
at Svelgen by building a new furnace at the concentrate contains approximately 5 per- 
company’s Bremanger works. CS also pro- cent nickel. Increased output was indicated 
duces ferrovanadium and silicon metal at in 1969, as exports rose 20 percent to 5,080 

Svelgen. . tons, all of which was destined for Fin- 
_ A 25,000-kilowatt furnace for production land. It was not known whether the con- 
of silicon metal was under construction at centrate was recovered as a_ byproduct 
Koppera by A/S Meraker Smelteverk, a from the Tellnes ilmenite ore or was pro- 

| subsidiary of Union Carbide Corp. The duced from a separate mine. Production of 
cost of the project, including new port fa- the concentrate was first reported in 1967. 
cilities, was reportedly $4.7 million. Com- Imports of nickel-copper matte from 

pletion of the project was scheduled for Canada in 1969 totaled about 7,900 tons 
mid-1972. In addition to the Meraker firm, less than in 1968, but the reported value 

silicon was also produced at the Fiskaa ($91.5 million) was almost identical with 
works of A/S Elkem. Exports of silicon that of the previous year. The increase in 
from Norway increased more than 40 per- production and exports of refined nickel 

" cent in 1969, to 26,000 tons valued at $7.8 (and copper) from the Kristiansand refin- 
million. ery of Falconbridge Nikkelverk A/S was 

Steel_—Output of crude steel in 1969 ex- mainly derived from stocks of unfinished 
ceeded the 840,000 tons of effective capac- matte and metal, as the shipments of os 
ity reported for Norway by the Organiza- matte were curtailed by a 3-month strike 
tion for Economic Cooperation and in the Sudbury district of Canada. The 
Development (OECD). Exports of steel monthly output of nickel from the refinery — 
products were close to the levels of 1968, dropped to 1,334 tons in November, com- 

but imports increased by more than 200,000 pared with an average 3,300 tons during the 
tons and apparent domestic consumption first 9 months of the year, and to alleviate ee 
rose to an estimated 1.5 million tons. Inad- the shortage of supply, 47 air cargoes of 
equate rolling facilities for flat products matte, totaling about 1,600 metric tons, 

continued to hinder Norway’s self-suffi- were flown to Norway by Falconbridge 

ciency in steel; large quantities of slabs Nickel Mines, Ltd., immediately after the 
were exported to Denmark.and the Neth- _ strike. : 
erlands for rolling and return to Norway, Of particular significance to the future of 
and imports of plates and sheets increased the Kristiansand refinery was a change in 
to a record total of 540,000 tons in 1969. A the Ontario (Canada) Mining Act in 1969. 
sharp increase in imports of iron and steel The Act now requires metals derived from 
pipe also occurred—from 70,000 tons in all ores mined in Ontario to be refined to 
1968 to 141,000 tons in 1969. a usable form in Canada. The Canadian 
The State-owned steelworks of A/S Norsk Government granted Falconbridge a tem- 

Jernverk at Mo-i-Rana continued to ac- porary exemption from the new legal re- 
count for the bulk of crude steel produced. quirement but directed the company to 
CS, the other major producer, was re- provide refining facilities in Canada by 
ported to be expanding production capac- yearend 1974 for 51 percent of the ores 
ity at Oslo to 180,000 tons annually. produced in Ontario. This requirement 
Magnesium.—The record output of was expected to substantially reduce opera-
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tions at Kristiansand unless new sources of year. Exports rose to 129,000 tons, 60 per- 
raw materials can be found. Norwegian cent more than in 1968. A/S Norsk Nefelin, 

_ output of refined cobalt, copper; and plati- a subsidiary of CS, was the only producer. 
nhum-group metals is also based on the The rock was quarried at Stjerngy, in the 
Canadian matte. Lofoten Islands. — 
Titanium.—Production capacity for il- Fertilizer Materials—Production of su- 

menite concentrates at Tellnes will be perphosphate and _ phosphorus-potassium | 
doubled by A/S Titania, a subsidiary of fertilizers was discontinued in 1969 at the 
the National Lead Co. The projected ex- Eitrheim plant of Det Norske Zinkkom- 
pansion, costing $6 million, will raise out- pani. The company will use part of ‘its 
put capacity to 1 million tons annually. output of sulfuric acid for the manufac- 
The initial phase of the project was ex- ture of aluminum fluoride. 
pected to increase capacity to 650,000 tons Norsk Hydro expected to have a produc- 
annually by late 1970. | tion capacity of 1 million tons of complex 

The sharp rise in production in 1969 fertilizers annually by mid-1970, after mod- 
was accompanied by a 59,000-ton increase  ernization of older plants at Hergya and 
in exports, most of which went to West Glomfjord. The company had _ increased 

| Germany where a $30 million plant for productive capcity by 400,000 tons annually 
production of titanium pigments was in 1967 when it completed a new plant at 
brought on stream by Titangesellschaft Hergya. 

| m.b.H. in 1969, The new plant, located at Exports of manufactured fertilizers in 
Nordenham, uses the sulfate process and 1969 were valued at $54 million. Calcium . 

| has a production capacity of 36,000 tons of nitrate remained the principal item but 
titanium dioxide annually. Titangesells- the share of complex fertilizers rose to 37 
chaft m.b.H., the West German subsidiary percent of the total value, compared with 
of the National Lead Co., also operated 98 percent in 1968. Norsk Hydro was the . 

. titanium dioxide plants at Leverkusen with major producer. | | 
| annual production capacities of 86,000 tons Pyrite and Sulfur.—Rising production of 

_ (sulfate process) and 18,000 tons- (chloride copper-zinc-pyrite ore at the Tverfjellet 

process) . mine appeared to account for most of the 
In a related development, National Lead  jncrease_ in Norwegian output of pyrite 

planned to expand the production capacity concentrates and sulfuric acid in 1969. The 
of another Norwegian subsidiary, Titan concentrates were shipped by rail to the 
A/S, by 30 percent to 19,500 tons of diox- acid plant of A/S Borregaard at Sarpsborg. 

| ide annually. ae Production of pyrite increased at the Sko- 
. . rovas mine of A/S Elkem, to 160,000 tons, 

NONMETALS while output of Sulitjelma at Fauske de- 
. . . . clined slightly although production of 

Cement.—Despite evidence of increasing crude ore apparently increased. . 
activity in the domestic construction indus- Exports of pyrite in 1969 declined 3 per- 

try in 1969, the rise in output of cement cent compared with 1968, but prices were 
appeared destined entirely for export. EX-  jower and the total value declined by 6 
ports increased by nearly 30 percent in percent, to $8.4 million. Imports of ele- 
1969, with the total quantity exceeding 1  jental sulfur rose to 34,000 tons. 
million tons for the first time. Shipments Increasing production of pyrite was _ 

to North America (principally the United likely to take place from expanding pro- 
States) rose to 320,000 tons. duction at Tverfjellet and also the cupri- 

Feldspar, Nepheline-Syenite, and Quartz. ferous deposits at Bidjovagge in north 
—Exports of these commodities increased Norway in 1970. Mining of deposits near 
sharply in 1969. Exports of ground feld- Joma by A/S Grong Gruber, scheduled to 

spar rose by 30,000 tons, while shipments begin in 1972, was expected to yield 
of quartz jumped to 91,000 tons compared 110,000 tons of pyrite annually. The Grong 
with 6,000 tons in 1968. The increase in concentrate will be stored under water 
exports was probably due to the first year’s until suitable markets are found. 

operation of the large flotation plant com- Talc.—The processing plant of A/S Nor- 

pleted at Lillesand in 1968. wegian Talc, at Bergen, was reportedly 
Production and exports of nepheline damaged by fire late in 1969, causing a 

syenite increased for the eighth consecutive loss of production. Repairs were expected
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to be completed by mid-1970. Exports of ceived two and one was .awarded to the 
talc declined to 63,000 tons in 1969. Phillips group. The Government continued 

. to award licenses only for areas south of 

MINERAL FUELS 62 degrees latitude. | 
Coal and Coke.—Production of coal North of 62 degrees latitude, Govern- 

| from Spitzbergen increased in 1969 but was ment-sponsored geophysical work was being 
still below 1964-67 levels. Store Norske C@!Tied out, and surveys in the Spitzbergen | 
Spitzbergen Kulkompani, the only produ- "4 _were planned with the participation 
cer, planned to increase’ output in 1970 to of Norsk Polarinstitutt and Norsk Polar 

500,000 tons. Exports remained low, at Navigasjon A/S. Many companies were re- , 
62,000 tons in 1969, while imports in- ported to be interested in exploration of 

creased to’ 552,000 tons of which about 40 ‘the northern area, which comprises about 
percent came from the United States. Cok- 80 percent of the Norwegian Continental 

ing coal from the U.S. was mixed with Shelf. The Government may open the re- 
Spitzbergen coal for production of metal- 8!08 1 mid-1971. 
lurgical coke. Refining —Output of petroleum refiner- 

Output of coke by Norsk Koksverk A/S ¥€8 increased about 5 percent in 1969, as 7 

increased in 1969 but imports of coke were ‘ports of crude oil rose to 5.15 million 
also increased to 727,000 tons. Rising de- ©S- Increased imports of petroleum prod- 

mand from the electrometallurgical indus- UCtS Were necessary, however, as inland 
try led to imports of 269,000 tons of petro- © C"Sumption grew by more than 12 per- 
leum coke, compared with 250,000 tons in cent. Domestic consumption in 1968 and 
1968 and 193,000 tons in 1967. 1969 was as follows, in thousand metric 

Petroleum.—Exploration—About 15 ex- OMS: | 
ploration wells were reportedly drilled in | 
the Norwegian sector of the North Sea in 1968 1969 . 
1969, four more than in 1968. An unspeci- Aviation fuels._............... 188 193. 
fied quantity of gas found by the Murphy Gasoline. - -------------77-777 | 807 901 

exploration group in Block 2/3, about 140 Gas/diesél oli. 2222222222212 2,040 2,294 
miles from the Norwegian coast. In No- Residual fuel oil._------------ 2,067 2,348 
vember, “important indications” of oil Other----------------------- 615 706 
were found by the Phillips group in a Total.____..--..------- 5,979 | 6,748 

hole named Ekofisk 1A, about 50 miles Source: Organization for Economic Cooperation 
south of the Cod gasfield discovered by the and Development (OECD; Paris). Provisional Oil 
group in 1968, but productive potential of  Sttistics, 4th quarter 1969. 
the well could not be tested because of Expansion of capacity at the Slagen re- 
bad weather. The Ekofisk well was located finery of A/S Norske Esso was apparently 
near the United Kingdom offshore bound- completed in 1969 to 86,000 barrels per 
ary, about 185 miles southwest of Norway day. Capacity of the Sola refinery of A/S 
and 200 miles east of Aberdeen, Scotland. Norske Shell was 46,000 barrels per day. 
Evaluation of the well and additional Norsk Hydro was studying the feasibility 
drilling in the area was planned for the of constructing a petroleum refinery. The 
spring. proposed plant would have a capacity of 2 

Thirteen additional exploration licenses million tons annually and would be lo- 
were awarded by the Government in 1969. cated in the southern part of Vestfold 
Esso Exploration Norway, Inc., and A/S County. The company was an important 
Petronord each received four; A/S Norske consumer of oil products, using 650,000 
Shell and the Amoco-Noco group each re- tons in 1969.
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The Mi try of Pakist e Mineral Industry of Pakistan 

By Charles L. Kimbell ' 

Through 1969, Pakistan remained a minor sources and consumption remained evident | _ 

producer and consumer of mineral com- in 1969. The mineral-poor Eastern area, 

modities among the world’s nations. From with over half the population again con- 

the viewpoint of known resources, only the tributed little to the nation’s total min- 

country’s natural gas was of major economic _ eral production and supplied only a tiny 

significance by world standards. Reserves fraction of mineral exports. It also received 

of some low-unit-value nonmetals appear a smaller share of imports of these mate- 

appreciable. Despite the industry’s modest rials than would be suggested on the basis. 

role from the world veiwpoint, it has been of population distribution. | 

and will remain of considerable significance | Official Pakistani sources credit crude 

to the domestic economy, both as a part of mineral extraction with a contribution of 

| the base for general development and as_ only U.S. $39 million? in current dollars to 

a limited, but important, earner of foreign the gross national product of $14,211 mil- 

exchange, particularly in view of the na- lion recorded provisionally for the fiscal 

tion’s unfavorable overall trade balance. year ending June 30, 1969. (Comparable | 

In 1969, mineral industry development _ final figures for the previous fiscal year were 

efforts continued to stress improving the $36 million and $12,943 million, respec- 

nation’s self sufficiency, but recognized the _ tively.) Data on value added as a result of 

inability of the country to enjoy general processing both domestic and imported 

economic growth without significant imports mineral commodities are not available, but . 

of mineral commodities. In this area, atten- the figure is clearly much greater than the 

tion continued to be given to providing crude mineral contribution in view of the 

processing facilities for crude mineral im- fact that the nation’s petroleum operations 

ports in lieu of importing higher unit alone were expected to add about $202 mil- 

value products. lion to Government revenue, chiefly from 

The relative imbalance between East and duties and special surtaxes in the year end- 

West Pakistan in regard to mineral re- ing June 30, 1969. 

6 PRODUCTION | | _ 

Data on Pakistan’s 1969 mineral output gas, and crude oil. Among commodities for 

were incomplete at this writing; for most which only partial year data were available, 

commodities, figures were available for only gypsum, mineral pigments, and limestone 

the first 9 months of the year. Nevertheless, recorded sizable gains during the first 9 

on the basis of this information, it appears months, and the higher levels of production 

that there was a modest upturn in mining were believed to have prevailed during the 

and mineral processing activity overall, with final quarter. 
only a relatively few commodities not regis- 
tering gains. Most notable increases among 4 Physical eck et B € Mi ; 

commodities for which preliminary total ton, hysical scientist, Bureau of Mines, Washing- 

year output was recorded were manufac- * Where. necessary, vale have, been converted 

tured fertilizers, rock salt soda ash, natural the rate of PRs 4.7--US$1.00. mo. Collars a 

563
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Table 1.—Pakistan: Production of mineral commodities 

| . (Metric tons unless otherwise specified) | 

Commodity ! 1967 1968 1969 p 
ee 

METALS 
Aluminum, bauxite, gross weight___._.________----.-----------___ 271 890 e 3,000 
Antimony, mine output, metal content e______.___-_-_-2._--_______- 117 84 NA 
Chromium, chromite, gross weight___.__.._-.--------------.-.--... 26,378 26,021 e 26,000 
Iron and steel: 

Iron ore.____-.----------------_----------- ee 325 76 NA 
Steel ingots and castings___._--..---------------------_-_-__-. © 90,000 €100,000 e¢ 100,000 

NONMETALS 
Barite_...--.-------------- + -- eee eee 6,301 10,356 NA 
Cement, hydraulic. .__----.------...---_-...._...-thousand tons__ 2,038 2,437 2,699 
Chalk____.-2--- 22-2 eee 816 565 NA 
Clays: 

Bentonite. _._-.---------------------- eee 33 439 NA 
Fire clay__.------------------------------------ eee, 18, 262 21,204 e 16,000 « Fuller’s earth. ..-.---.---.----------------------- eee eee 22, B75 21,204 NA . Kaolin (china clay)._.-----_----.---_---.--- 2 ee 2,939 3,082 e 3,000 

Fertilizer materials, manufactured: | 
Nitrogenous, gross weight ?___-...-.-_------------------2---.. 207,859 188 ,934 293 , 637 
Nitrogenous, nitrogen content 2....-_....._.__-_____.______.____ 85,241 76,219 124,712 
Phosphatic, gross weight__..-.-..--...-._----__--__- ee 5,265 18 , 884 22,348 

Gypsum, crude_____----.----_..-_--.-...._..-.-._-thousand tons__ 102. 46 136 
* Magnesite, crude-___--_-..--_.--+-.-------------------- 2,042 1,631 NA 
Natron, manufactured (soda ash)____....__.___._.___-_._._._.____. 42 ,958 41,286 48 , 282 

- Pigments, natural mineral, ochers._.__.._...._...__-____..____.._.. 1,139 338 e 800 
Quartz and related materials, silica sand____........_thousand tons__ 61 151 e110 . 

Salt: | | 
Rock. _...-.---------------------------.-__._thousand tons__ 245 327 564 
Marine, evaporated..__......-...-...---1---------.....do___- 446 571 573 

Total. ....-----2--- 2-2 _-do___ 691 898 ~—«- 1,187 
Stone, sand and gravel, not elsewhere specified: _ 

Dimension stone, calcareous, aragonite and ordinary marble_____-_ 7,060 14,562 e 18,000 
Crushed and broken, limestone and other caleareous 

thousand tons_. 1,875 1,968 — e¢2,700 
Other (use not specified), dolomite__......_..._.-._._._..__.__- 630 12,718 NA 

Strontium minerals, celestite._..........._..__.--_.--________.__.. 379 650 e 600 
Tale and related materials (soapstone)_____._._.__._.._.______.__.. 2,649 2,617 e 2,400 

. MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades. -._._--....--.-.--_..-._._________thousand tons_. r1,340 1,274 e 1,300 
Gas, natural, sales_._._..........-..__+2._.- ---_million cubic feet... 83 , 288 91,525 116 ,923 
Natural gas liquids__.......-....-_.....thousand 42-gallon barrels__ 42 39 e 30 . Petroleum: , - 

Crude Oil... --------------------------------- do. 3,636 3,305 3,500 

Refinery products: 
Gasoline... _._--.---------------2- 2 e-----_-do___- 2,188 2,521 NA 
Kerosine and jet fuel...__......._._.__-_.____..._.do___. 4,466 5,438 NA 
Distillate fuel oil. _....-_-..-2.-2_-- 2 edo _.. 5,043 5,928 NA 
Residual fuel oil_..._-._._.-..-_-.._-___..__-____.._do_._. 8,496 9, 756 NA 
Lubricants____...-----.---.------------ edo rt 387 348 NA Other. _--.._-_______.-_---------------------------do___ 4) 1,676 1,893 NA 
Refinery fuel and losses____..-._-_....-.-.---.-.-..do___. ™ 1,380 1,724 NA 

Total__.-----------------------------------do__._ 28,586 27,608 NA 

e Estimate. P Preliminary. t Revised. NA Not available. 
1In addition to the commodities listed, Pakistan produces a variety of additional crude construction ma- 

terials (clays, gravels, sand and stone) as well as steel semimanufactures and sulfur, but data on output are 
not available. 

2 Data are for urea and ammonium sulfate; ammonium nitrate is also produced, but data are not available 
for this commodity owing to Pakistan Government restrictions. In the year ending June 30, 1965, (latest 
available data) output of ammonium nitrate totaled 76,086 tons (gross weight) with a nitrogen content of 
26,630 tons. 

TRADE 

During fiscal 1968-69,3 Pakistan’s balance million; mineral] commodity imports had a 
of trade both in mineral commodity trade value equivalent to $257.0 million. (Com- 
and in total commodity trade was markedly _ parable figures for 1967-68 were $13.6 mil- 
more unfavorable than in the previous lion and $210.4 million respectively.) Min- 
fiscal year, although not as unsatisfactory _ eral commodity exports and reexports in 
as that of fiscal 1966-67. Mineral commod- 1968-69 constituted only 2.4 percent of 
ity exports (including reexports) in fiscal 
1968-69 were valued at only about $15.6 2 July 1 to June 30.
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total commodity exports and reexports val- Among mineral commodity imports, iron 
ued at $650.2 million; mineral commodity and steel, chiefly in the form of semimanu- 
imports accounted for 25.1 percent of the factures, remained the dominant category, | 
total commodity import value of $1,023.1 accounting for over 48 percent of the total, 
million. (Comparable total commodity followed by fertilizer materials (14 percent) 
trade values for 1967-68 were as follow: and crude petroleum (13 percent), as in-- 
Exports and reexports—$703.4 million; im- dicated in the following summary of value 
ports—$977.9 million.) of imports of major groups of mineral 
Among recorded mineral commodity ex- commodities: 

ports and reexports, refined petroleum | 

products accounted for over 55 percent of C ait ( mee ' a 
; . ‘ ommodity or million dollars the 1968-69 total as shown in the following commodity group 1967-68 1968-69 

tabulation: A 
Tron and steel__..----.---.. 73.5 124.5 

ee Other metals, including scrap_ . 23.3 16.2 
‘ Value Fertilizer materials.......... 39.3 36.2 

Commodity or (million dollars) _ Coal___.------------------ 10.2 18.1 . 
commodity group 1967-68 1968-69 Crude petroleum......-.---. 35.3 32.4 

—_—_—————_ Refined petroleum... ..----- 16.3 19.6 
Chromite___.-.-.--.------. !0.1 (’) Other___.--.-----.-------- 12.5 15.0 
Other metallic ores..-------- 2 (?) . ee 
Metals, including scrap... --- 2 2 Total_....----.----.. 210.4 257.0 
Cement_____--------------- 2.1 2.6 —_— 
Fertilizer rnaterials_......--- 2.9 2.0 
Salt_....L----------------- .o .6 
Petroleum products. ._------ 6.5 8.6 
Other__.._.-.------------- 1.3 1.6 

Total__._.-_-.-------- 18.6 15.6 . 

1 Officially reported figure; other sources indicate a . 
greater value. 

2 Less than $50,000. 

Pakistan’s official trade publications do on imports, are nonexistent. Table 2, which 
not report completely on trade in mineral follows, gives partial quantitive data on 
commodities on a tonnage basis; quantita- exports of selected commodities. 
tive data on exports are only partial and 

Table 2.—Pakistan: Exports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 

Commodity 1967-68 1968-69 

METALS | 
Aluminum, metal including alloys, semimanufactures......--.------------------ 7 4 
Chromium, ores and concentrates 2. __._....--.-------------------------------- 2,529 1,100 
Iron and steel, scrap.__...----------------------------------- +--+ eee 5,013 3,302 

NONMETALS 
Barite__.._...-...--8_.----.-------------------- eee 3,983 2,756 
Cement, hydraulic * (portland only)_.....-..-...--------.--------------------- 184,909 213 ,694 
Fertilizer materials, nitrogenous 3 (urea only)....------------------------------ 8,346 20 ,853 
Gypsum......-.---------------------------  e eeeeeeee 7,875 4,978 
Salt__......-.---.-.-- 1 - ee ee eee -- = 84, 716 127,911 
Stone, sand and gravel: 

Dimension stone 3?____..-...-------------------------------------------- 6, 831 7,987 
Sand________. eee eee - 266 687 

MINERAL FUELS AND RELATED MATERIALS 
Coal_....-.--.--- ee ee ee ee ee ee ee eee eee 450 819 
Petroleum refinery products:’ 

Gasoline. _____.._..__---._-------..----------thousand 42-gallon barrels--. 102 108 
Kerosine and jet fuel._.__.-.---.---------------------------------do_.-_. 14 (4) 
Distillate fuel oil. ..........--.-----------------------------------d0___- 134 149 
Residual fuel oi] §._._.._____.-..----------------------------------do._.. 12,568 5,056 

t Revised. 
1 Commodities listed had a total value of $13,181,893 in 1967-68 and $8,146,026 in 1968-69; these were 

about 96 percent and 52 percent, respectively, of total mineral commodity exports on a value basis. Quanti- 
tative data on commodities accounting for the balance of mineral commodity export value were either totally 
unavailable or significantly incomplete. 

2 Officially reported figures; other sources indicate considerably larger exports. . 
3In addition to commodities listed specifically, additional materials classified under these major headings 

were exported, but only value data are available. 
4 Less than 14 unit. 
5 Quantities given are only a part of total exports of residual fuel oil; value for tonnages reported was 76.4 

percent and 39.7 percent of total recorded value for this commodity for 1967-68 and 1968-69, respectively; 
quantity data corresponding to remaining values are not reported, and variation in unit value for this com- 

modity shipped to differing destinations is so large that unit value cannot be used to estimate quantities to 
other destinations.
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COMMODITY REVIEW | 

: 7 METALS | , 

Aluminum.—Although the Governments nance a feasibility study for an aluminum 
| of Pakistan and Iran concluded an agree- smelter in Pakistan. The raw material 

ment with Reynolds Aluminum Corp. source, however, was not specified. 

(United States) for erection of a 50,000 Chromite.—Despite continued advances in 
ton-per-year aluminum plant at Arak, Iran the world market price for chromite owing 
in March of 1968, through yearend 1969 in part to restrictions on the Southern 
work had not been started on this facility. Rnodesian mine product, Pakistan’s modest 
However, the joint venture project, in industry apparently showed little if any 
which Pakistan was to have a 10 percent ypturn in production; extrapolation of out- 
share reportedly was still under considera- put data for the first nine months of 1969 
tion at this writing. indicates that production was virtually on 

| In an apparently unrelated development, par with that of 1968. 
Pakistan recorded the production of 1,936 . oo, . 
tons of bauxite in the first 9 months of Pakistan’s chromite reserves reportedly 

. 1969, indicating a possible annual total of ‘tal over 3 million tons, but the grade of 
3,000 tons. No details on disposition of this ‘#18 reserve is unreported. | 
bauxite are available; it does not appear in The following data on Pakistan’s chrom- 
official export statistics. ite exports reported in official sources in- 

In October, it was reported that the dicates the distribution pattern of such 
Canadian Government had agreed to fi-. shipments in recent years: So 

Japan Netherlands Poland Total 

July 1, 1966—June 30, 1967_____--_--------- 10,300. ----- . 3,200 13 ,500 
July 1, 1967-June 30, 1968___-___------_---- 2,529 ----- ~---+-- 2,529 
July 1, 1968—-June 30, 1969_.______-.------- ------ 1,100 ------ 1,100 
July 1, 1969— December 31, 1969____..-....- 3,300 wo-s- 22,600 25,900 

Unless additional quantities of ore were ore, which was to be used for at least a part 
exported during 1967, 1968, and 1969, and of the furnace charge. The Soviet report 
were not recorded in official export data, suggested as an alternative that Pakistani 
an appreciable stock of chromite is appar- authorities examine the possibility of a 
ently available in Pakistan. There were coastal plant on the Arabic Sea near Kara- 
public press reports in Karachi in Septem- chi to utilize imported ore and coke. Near 
ber indicating that such stocks did exist and yearend, an agreement was signed between 
that they totaled on the order of 30,000 the Soviet Union and Pakistan for a study 
tons. ‘These reports indicated that the stocks of this proposal to be conducted by Soviet 
would be exported to Czechoslovakia and technicians. Similiar studies have been con- 
North Korea, but other sources indicated ducted by several groups in the past, but 
that the bulk of this stock had already been none reached fruition. The most recent 

contracted for export to a United States study was conducted by International Con- 
firm. | struction Company of London, and postu- 

Iron and Steel.—Available reports indi- lated a 500,000-ton-per-year mill at a cost 
cated that the 1.2-million-ton ingot steel of about $550 million. Subsequent to the 
production target for the final year (1970) release of this report in early 1969, it was 
of Pakistan’s third 5-year plan would be suggested to Pakistani authorities that a 
deferred to some point in the fourth 5-year smaller facility than that proposed by the 
plan or beyond. British consultants, specifically one of ; 

A feasibility study for a 1-million-ton-per- _ 160,000 tons per year, might prove economi- 
year steel mill at Kalabagh, West Pakistan cally sound and easier to finance if it were 
was released by a Soviet Government study to employ the Hojalata Y Lamina (HYL) 
group shortly after mid-year. Results of the process which uses natural gas as a reduc- 
study were unfavorable for erection of tant for steelmaking, a process not con- 
such a facility, chiefly owing to the low _ sidered by the original consultants. _ 
(33 percent) iron content of the Kalabagh In East Pakistan, there were indications
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that the 150,000-ton-per-year Chittagong Energy Commission that a team of ura- 
plant was not operating economically. Plans nium mining specialists from Czechoslovakia 
were announced in February 1969 for erec- were expected in Pakistan in the near fu- 

tion of a second plant, with an annual ture to study and prepare a feasibility re- 
capacity of 500,000 tons and for expansion —_ port on the mining of uranium in the Dera 

of the existing plant to 250,000 tons per Ghazikhan area. It was also indicated that 
year. Though yearend, however, there were Furth ff ‘cht be mad 
no reports indicating efforts to finance these urener © orts might be made to arrange 
ventures, much less to initiate construction. formal bilateral agreements between Pak- 

. Uranium.—lIn late 1969, it was announced istan and Poland in the field of atomic 

by the Chairman of Pakistan’s Atomic energy development. — | 

NONMETALS 

Barite—No data was available on per- nitrogenous fertilizers, production remained 
formance of Pakistan’s modest barite in- considerably below capacity. Urea produc- 
dustry in 1969, except that the 2,756 ton tion in 1969 was only 77.3 percent of the 
export for the fiscal year ending June 30 318,000-ton 1968 rated yearend capacity; 
was only about 70 percent of that recorded ammonium sulfate output was equal to only 
for the previous fiscal year. The exported 55.5 percent of the 86,000-ton 1968 rated 
product was marketed chiefly in the Persian capacity. Additional nitrogenous facilities 
Gulf area, with small shipments to each planned or underway, with completion 
of several countries. scheduled by yearend 1970, included six 
‘National barite reserves, Chiefly at Gan- new plants and additions to some of the 

gao, near Khuzdar in Kalat District, and five existing plants. If all are completed, 
in the southern part of Hazara District re- annual urea capacity would reach over 2 
portedly total nearly 2 million tons. million tons, and annual ammonium sul- | 
Cement.—West Pakistan’s nine cement fate capacity would reach about 700,000 

plants, with a combined annual capacity tons. (In addition, annual ammonium nit- 
of over 2.8 million tons, produced 2,636,000 rate capacity would total about 105,000 
tons of cement in 1969, or 97.7 percent of tons; production of this commodity is not | 
the national total. The balance of output reported.) | | 
was derived from facilities in the country’s In superphosphate production, national 
East Wing where one plant, at Sylhet, oper- output topped 1968 rated capacity in 1969, 
ating on domestic limestone was evidently but it is unclear whether this was due to 
in production throughout the year, but completion of the new 150,000-ton-per-year 
operated at only 42 percent of its 150,000- facility in West Pakistan or to a parti- 
ton-annual capacity. The clinker grinding cularly successful year of operation of the 
plant of East Pakistan Industrial Develop- existing 18,000-ton nominal capacity plant 
ment Corp. (EPIDC) reportedly under _ in that area. Two 120,000-ton-per-year triple 
construction at Chittagong in the East Wing superphosphate plants scheduled for East 
in 1968 and scheduled for completion by Pakistan did not come into production dur- 
the end of that year was not finished by ing the year. 
the target date but was rescheduled to come As a result of 1968 exploration efforts 
on stream in late 1969. directed toward potassium chloride-contain- 

In October, it was announced that pre- ing brines in the Dhariala area, about 200 
liminary approval had been granted by the kilometers south of Rawalpindi, it was 
Executive Committee of the National Eco- announced that a proposal had been ad- 
nomic Council for development by EPIDC _ vanced for establishment of a potash fertil- 
of a limestone mine and associated cement _ izer plant with an annual capacity of 17,500 

plant in East Pakistan. The mine, at tons of potash fertilizer, with a completion 
Jaipurhat in Bogra District, and the target in 1970. The exploration project was 
600,000-ton-per-year plant, are to cost about carried out for the West Pakistan Industrial 
$70 million. EPIDC reportedly was seeking Development Corp. (WPIDC), with assis- 
a foreign equity partner for the venture. tance of Rumanian technicians. 

Fertilizer Materials.—Pakistan’s manufac- Gypsum.—Through yearend 1969, efforts 
tured fertilizer industry showed substantial to induce use of gypsum as a soil condi- 
output gains in 1969, but in the case of tioner for saline soils in the Indus River
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Basin were reportedly unsuccessful despite sentatives of the firm, Brown and Root, 
apparent success of a test project conducted were in Karachi engaged in discussions. re- 
in late 1967 by the West Pakistan Depart- garding a feasibility report on solution | 
ment of Agriculture with assistance from mining of rock salt in Pakistan. By year- 
the U.S. Agency for International Develop- end, however, the final report had not been 
ment. The upturn in gypsum production in __ released. : 
1969 was attributed to increased require- Sulfur.—Sui Gas Transmission Company 
ments of the fertilizer industry (for the (SGTC) arranged for Pintsch Bamag, a 
production of ammonium sulfate) and the West German firm to install a sulfur re- 
nation’s cement industry. Over 90 percent covery pilot plant at its Sui gasfield to in- 
of natural output reportedly originates from _ vestigate the possibility of economic recovery 
the quarry of WPIDC at Daudkhel in of sulfur. The existing gas purification 
Mianwali District. plant extracts about 1.3 cubic feet of hydro- 

Salt.—Output of solar salt edged slightly gen sulfide and 70 cubic feet of carbon 
upward in 1969 from the previous record dioxide from 1,000 feet of feedstock. This 
high output established in 1968; for rock low sulfur content and particularly the 
salt, an increase of 237,000 tons was re- low ratio of hydrogen sulfide to carbon di- 
corded. WPIDC is responsible for the na- oxide in the waste from the gas plant were 
tion’s entire rock salt output, which origi- said to present the major problem te eco- _ 

| nates from six mines located at Khewra nomic recovery of sulfur; it was hoped that 
(Jhelum District), Warha (Sargoda Dis- the West German pilot plant would over- 
trict) , Kalabagh (Mianwali District), Jatta, come the problem. 
Bahadurkhel and Karak (Kohat District) . In an unselated development, it was 
These properties were acquired by the cor- reported in May that an elemental sulfur 
poration in 1962 and underwent an expan- deposit had been found in the Sibi District, 
sion and modernization program during Quetta Division, of West Pakistan. No 
1964-68 in an effort to pace the increased further details were available. One other | 

| domestic demand for salt, which reportedly elemental sulfur deposit is known in the 
aggregated 75 percent during the 7-year country, the undeveloped Koh-i-Sultan de- 
period ending in 1969. | posit, near the Afghanistan border in the 

| In December, it was reported that repre- extreme west area of West Pakistan. 

| MINERAL FUELS | | 

Energy consumption in Pakistan in 1969 ductions in mining costs and in an increase | 
was estimated to have reached about 11.7 in percentage recovery of coal in place. 
millions tons of standard coal equivalent These collieries produce about 40 percent 
(SCE) , excluding any estimates for the SCE _ of the national total. 
equivalent of fuelwood and animal dung In addition to mine improvements, a bri- 
used as fuel. Although detailed statistics queting plant has been erected in Quetta, 
are not available for 1969 showing the and a second such plant is planned at 
sources of the energy consumed, available Makerwal in an effort to produce a more 
data suggest that once again natural gas desirable product. Plans have also been 
accounted for an increasing share of the announced for erection of a low-tempera- 
total. In 1968, the latest year for which ture carbonization plant at Quetta, but 

a breakdown of energy consumption by through yearend, work had not been started. 

source is available, coal provided 18.1 per- There was no report on progress, if any, 
cent, oil 54.3 percent, natural gas 25.5 per- in developing the deep-lying (3,900 feet) 
cent, and hydroelectric power 2.1 percent Gondwana coal seams of the Rajshahi area 
of a total 11.2 million tons SCE. of East Pakistan, where plans called for 

Coal.—Despite efforts to improve pro- production to commence sometime after 
duction economics and product salability, 1970 from reserves of 500 million to 1,000 
Pakistan’s coal output continued to fall million tons. 

| short of planned targets through 1969 be- Natural Gas.—During 1969, Pakistan’s 
cause of a lack of market growth for in- output of natural gas, derived from six gas- 
digenously produced material. Investment fields and one oilfield increased nearly 28 
in collieries owned by WPIDC has been percent over the 1968 level. The roster of 
sizable and has resulted in substantial re- producing fields was unchanged from that
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of the previous year, but the share of total the imported coal price. For home fuels, 

accounted for by each field shifted, as in- Sui gas, with a price of Rs1.093 per therm 

dicated in the following tabulation, which (23 cents per therm) cost 47 percent of the 

compares the fields’ 1968 performance with Karachi kerosine price, 24 percent of the 

that of 1969: charcoal price and 17 percent of the fire- 

wood price. Further shifts toward gas use, 

(million onbie feet) however, must await construction of addi- 

Field _—____—_—_—_———_ tional delivery capacity. 
1968 1969 In mid-August, Sui Gas Transmission 

East Pakistan: Company (SGTC) announced that its pipe- 

enero on 710 line to Karachi reached maximum capacity 
: aoe rcrrrn ccs | 4,412 1]: . . 

Titas__---------------- 309} of 140 million cubic feet daily, and that 

West vevistant 5,934 5,686 plans to expand capacity were being devel- 

Dhulian (oilfield)...---- 5,786 6,289 oped. Meanwhile, distribution companies a 
Mari__...------------- 1,324 9,186 : a4: 

Sui... «76,549 =: 90, 740 were forced to begin load shedding. 

Total................ 91,525 116,923 SGTC was processing about 240 ‘million 

Os ee ~=—s cubic feet of gas daily in its purification 

Of the fields listed above, those in East plant at Sui field to supply its own re- 

Pakistan had an aggregate reserve of 3.8 quirements for the lines south from Sui 

million million cubic feet (Titas—2.25, field as well as those of the Sui Northern 

Habiganj—1.28, Sylhet—0.28, and Chhatak Gas Pipelines Ltd.’s lines northward from 

—0.02) ; those in West Pakistan had reserves Sui field. SGTC announced its intent to 

totaling 12.0 million million cubic feet expand installed capacity of this plant by 

(Sui—6.28, Mari—3.94, and Dhulian—1.70). 70 percent to 500 million cubic feet daily. 

In addition to these reserves in operating Completion of this project, financed inso- 

fields, East Pakistan has an additional 1.66 far as foreign exchange requirements by a 

million million cubic feet in Rasidpur and —_ $3,990,000 loan from the Pakistan Industrial 

Kailas Tila fields (neither yet in operation) Credit and Investment Corp., is scheduled 

- and West Pakistan has an additional 3.85 for mid-1971. 

million million cubic feet in the as yet Plans were also announced for a major | 

| shut-in Uch, Khairpur, Khandhkot, Zin; expansion of the natural gas pipeline sys- 

Sari Singh, and Mazarani fields, giving a tem in northern West Pakistan. Sui North- 

national aggregate of 21.26 million million ern Gas Pipelines Ltd. proposed requesting 

cubic feet, with reserve estimates not in- a $17 million loan from the World Bank to 

cluded for the Jaldi and Bakhrabad fields provide the bulk of the financing for the 

in East Pakistan. project, which would make gas available 

During the latter part of the year, a in Peshawar, Newshera, Mardan, Charsad- 

Japanese trade journal, reporting on a dah, and Takht Bai by 1972. The total 

visit by Japanese natural gas specialists to project would involve not only distribution 

Pakistan, indicated that Japanese markets lines in these areas, but also expansion of 

for liquified natural gas would expand ap- existing Sui gas transmission lines and ex- 

preciably, and that export of Pakistani gas tension of the main Sui transmission lines 

to this market appeared quite possible from from Kala Shah Kaku to Gujranwala and 

both the technical and economic viewpoint. Rahwali, as well as establishment of a trans- 

Although no formal action was underway in mission line from the Dhulian oilfield to 

this connection, the impact of such an ar- Daudkhel. 

rangement on Pakistan’s unfavorable min- Petroleam.—Crude oil production in Pak- 

eral commodity trade balance situation stan advanced almost 6 percent in 1969 

could be appreciable. over that of 1968, but was equal to only 

Despite the fact that the Pakistani Gov- about 12 percent of total consumption, the 

ernment imposed an excise duty on natural balance being made up in part through 

gas under its 1969-70 budget, this fuel re- crude oil imports for internal refining and 

mained by far the cheapest available on in part through product imports. As in 

the Karachi market. Considering industrial past years, Dhulain field supplied over half 

fuels, Sui gas, with a price of Rs0.422 per of total output, followed by Balkassar field 

therm (8.9 cents per therm) effectively with about one-third of the total, with the 

used, cost only 61 percent of the residual balance coming from the Khaur, Joya Mair, 

fuel oil price and less than 48 percent of and Tut fields.
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During October, the Government of Pak- facility in East Pakistan, began the year 
istan and the U.S. firm, Oceanic Oil Explor- with increased crude oil receipts over the 
ation Company, reached an agreement in 1968 levels, but in a short time built up 
principle, under which the company will an overstock of products, taxing storage 
explore about 5,700 square miles in an off- facilities. The plant was shut down in 
shore and onshore area of West Pakistan, April to permit depletion of the overstock, 
and 9,250 square miles in East Pakistan’s which was due to the excessive production 
Ganges Delta and adjacent offshore area in of the first 3 months, not to a reduction 
the Bay of Bengal. Exact details of areas in consumption level following imposition 
involved and terms of the agreement were of martial law as was claimed in some quar- 
not reported. Earlier, the American Inter- ters. Refining was resumed after a 10-day 
national Oil Co. and Wintershall A. G. of period, but Operations were at the level 
West Germany reached agreements with the of about 20,000 barrels daily, not at the | 
Government for exploration in separate 25,000 barrel-daily-plus level of January to 

| areas of West Pakistan, and field work by March. : 
these firms reportedly was underway before Excess stocks at Chittagong were further 
yearend. depleted in June owing to a failure of the 

Exploratory drilling activities reported crude oil pipeline from the offshore unload- 
during 1969 involved 15 wells, nine that ing terminal to the refinery, and an atten- 
were underway on January | and six started dant reduction in refinery output as re- 
during the year. At yearend, of this total of | course was made to crude delivery by 
15 wells, four were drilling, two were test- lighters. As a result, the crude oil supply 
ing, two were reported plugged and aban- was reduced to no more than about 14,000 
doned, six were reported completed but barrels of crude daily until the pipeline 
results were not indicated, and one was was repaired. | | 
apparently still being rigged up. The During September, there were indications 
country’s first offshore well, Cox’s Bazaar of Governmental interest in the establish- 
No. 1, was unsuccessful, reaching a depth of | ment of a fourth refinery in West Pakistan, 
12,134 feet before being plugged and aban- with the city of Multan as the most likely 
doned by Pakistan Shell Oil Co. . site for the 40,000 barrel-per-day installa- 

The nation’s four existing refineries were tion proposed. Through yearend, however, 
credited with an aggregate daily crude there was no indication of positive action 
throughout capacity of 115,000 barrels, dis- regarding such a venture. 
tributed as follows: Rawalpindi refinery of Total product consumption was reported 
Attock Oil Co. Ltd.—10,000, Karachi refin- as follows for 1969 in thousand metric tons: 
ery of Pakistan Refinery Ltd—60,000, Kar- Aviation gasoline and jet fuel—386.6, motor 

. achi plant of National Refinery Ltd—  gasoline—329.4, kerosine—746.8, distillate 
12,100, Chittagong plant of Eastern Refinery fuel oil—1,093.9, residual fuel oil—1,373.7 , 
Ltd.—33,000. lubricants—102.9, bitumen—99.9, and other 

| The Chittagong refinery, the only such products—87.0.



The Mineral Industr e Mineral Industry of Peru 

By Frank E. Noe? 

The first full year in office of the military in reducing the rate of inflation in the vo 
government, which assumed power in Peru country. 
in October 1968, was characterized by a Mining accounted for 6.1 percent of the 
continued lack of buoyancy which produced __total GNP in 1968, and only a small in- : 
a general consensus that development of crease was expected for 1969. According to 
the economy during the year was not par- the Mining and Petroleum Society of Peru, 
ticularly satisfactory. According to prelim- the value of mineral production increased 

| inary estimates, the gross national product about 2.8 percent during the year, an 
(GNP) increased about 1.7 percent. This amount which was principally attributable. 
was only slightly above the 1.3 percent in- to higher metal prices with the exception 
crease in 1968 but considerably below the _ of silver. Production volume of metals and 
5.5-percent average for the 5-year period minerals was lower in 1969 primarily be- | 
1963-67. Economic developments during the cause of strikes at the mines and smelters 
year, however, should not be evaluated as of the two major mining companies. | 
isolated events but should be considered In October 1968, the military govern- | 
as a continuation of the contraction of the ment expropriated the La Brea y Parifas 
national economy which began with de- oilfield operated by IPC. On December 31 
valuation in 1967, increased with the ex- of the same year, the government passed 
propriation of the La Brea y Parifias oil- the “Co-active” Law No. 17353 which de- 
field of the International Petroleum Co. mands that a debt to the State be paid 
(IPC) in 1968, and was influenced during before the plaintiff can appeal to a higher 
1969 by extensive government programs for court against the debt. (Co-active authority 
remodeling the Peruvian economy; these consists of the right, granted by law, to 
programs abetted the feeling of uncertainty State entities to use forceful attachment 7 
in the business community, both national procedures for the collection of outstanding 
and foreign, and thereby tended to reduce debts). In a speech on February 6, 1969, 
the pace of capital spending. Private in- President Velasco claimed that IPC owed 
vestment, affected by the uncertain econom- Peru over US$690 million for the value of 

ic horizon, declined in 1968 by 15 per- petroleum exploited from the La Brea y 
cent, while public investment fell by about __Parifias oilfield since 1924 without legal 
34 percent due to budget restraints imposed title. The marketing and distribution net- 
as part of the stabilization program. This work of IPC and its 50-percent interest in 
effectively reduced the level of gross domes- the “Lima concessions” oilfield, neither of 
tic investment from 25.9 percent of the which originally entered the dispute, were. 
GNP in 1967 to 20.5 percent in 1968. Esti- taken over by the Government through the 

: mates for 1969 indicated a further de- State oil company under embargo from the 
crease in gross domestic investment to courts until the US$690 million debt was 
about 18.7 percent of projected GNP, the paid. They are additionally under embargo 
lowest ratio of the decade. for a US$15 million debt the State oil com- 

. Favorable developments in the Peruvian P@My claims against IPC for nonpayment 
economy during the year included a signi- for gasoline delivered to IPC from the ex- 
ficant i in the forei h _ propriated Talara refinery between Octo- 
can increase in the oreign exenange re ber 1968 and January 1969. The “Co-active” 

serves and improvement in the foreign | 4w empowers the courts to order the seiz- 
trade balance. The Government took posi- jing of a property and its auction, appar- 

tive action to refinance the nation’s foreign =——W———__ . 

debt, and at the same time was successful Mine: Wathiunon Dee specialist, Bureau of 

571
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ently within 45 days, unless the debt is Syndicate as limited partners. Cia. Madrigal 
paid. Inasmuch as IPC could not exercise is a wholly owned subsidiary of Homestake 
its legal rights unless it deposited the Mining Co. of San Francisco, Calif., which 
US$690 million beforehand, the company _ is also a partner in the Eastern Andes Syn- 
instituted a series of administrative appeals dicate. Investment in the development has 
at various levels of the Government, cul- been reported at US$10 million over the 
minating with an appeal to the President 10 months following the signing of the con- 
for rejection of the demand for the US$690 tract. The project is to be financed with a | 
million. The President’s decision came in capital of US$760,000 from Cia. Madrigal 
a ministerial resolution published on Au- and the balance in loans from Japanese ~ 
gust 6 which, as had been commonly ex- firms; presumably these- will be against 

: pected, denied IPC’s appeal on all counts future shipments of ore and guaranteed by 
| and stated basically that IPC had never Homestake. , 

been the legal owners of the company’s To accelerate the development of mineral 
principal oilfields, La Brea y Parifias, and deposits, the Government decreed on Sep- | 
that therefore the company owed the State tember 2 that all companies holding un- 
for all the oil taken out of the fields over exploited concessions as of June 1965 must 
the years. The resolution did not deny that present a schedule of operations by Decem- | 
the company had operated all this time in ber 31, 1969, to develop such concessions 
good faith and with concurrence of pre- and begin operations by April of 1970 or | 
vious governments but states that this ar-. risk the loss of their concessions. At the 

. gument is irrelevant to the basic one of same time, the Government established a 
ownership. In the Independence Day speech special mining fund-in the Mining Bank of 
of the President, he referred directly to the Peru to aid the development of small min- 
IPC “problem’’ as having been passed on ing enterprises. Further details of these 

! from one government to the next over many laws .are described in subsequent para- 
years and that the military government had __ graphs. 
taken effective action so that “the Inter- After a year of difficult negotiations, a . 
national Petroleum Co. has disappeared contract was signed between the Govern- 
from the country” and nothing would ment of Peru and the Southern Peru Cop- 
change that situation. The application of per Corp. (SPCC) providing for the de- 
the Hickenlooper Amendment has been de- velopment of the Cuajone ore body under 
ferred on the basis that meaningful talks Article 56 of the Mining Code and require- 
will occasionally be held for as long as is ments of the above law pertaining to un- 
necessary for agreement between the De- developed mining properties. Project costs 
partment of State and the Peruvian Govern- _ were estimated in mid-1969 at $355 million 
ment. | excluding the cost of a copper refinery for 

On August 25, a contract for the exploi- which permission had been requested but 
tation of the Madrigal copper-lead-zinc- had not been granted at yearend. Com- 
silver mine in the Province of Cailloma, pletion of the project in a 614-year period 
Department of Arequipa, was signed by was contingent on Southern Peru’s success 
the Peruvian Government and the Cia. in arranging the necessary financing. Ad- 
Minera del Madrigal under Article 56 of ditional details of the contract pertaining 
the Mining Code, after hard negotiations to the deposit are given in the Commodity 
for over a year. Article 56 allows for spec- Review section of this chapter. 
ial tax benefits during recovery of the in- No other mining contracts were signed 
vestment. For an estimated 5 years, Madri- by the military government in 1969 des- 
gal will pay 40-percent tax on income or no __pite year long negotiations by various com- 
less than they would pay in the United panies wishing to invest more than US$600 
States. After the recovery period, taxes in- million in the development of Peruvian 
crease to the rate current at the time of deposits of iron ore, copper, and _ phos- 
signing or approximately 54 percent. This phates. 
was the first mining investment contract of Some of the laws and decrees affecting 
importance made in the country since the the mineral industry which were passed 
advent of the revolutionary government. during 1969 follow. 
The Cia Minera del Madrigal is a limited Decree Law No. 17440, February 18, de- 
partnership with Cia. Madrigal as general  clares that the industrialization and com- 
partner and members of the Eastern Andes mercialization of petroleum, analogous hy-
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drocarbons and byproducts, as well as basic Law were established in Supreme Decree | 
petrochemicals, are of national interest, a No. 102-69-EF, promulgated July ll. — 

public utility, and indispenable for the in- Decree Law No. 17791, September 2, 
tegral security of the State. It also states provides a variety of incentives, particu- 

all petroleum and hydrocarbon deposits larly for small and medium mines. It estab- 
are State property “inalienable and inpre- lishes a mining investment fund in the 
scriptible.” The law specifically states ex- Mining Bank to be used to finance prospect- 
ploration, exploitation, refinery or distri- ing, exploration, investment in specific min- 
bution concessions already granted are not ing projects, cooperatives, credit and tech- 
affected. The main points of the legislation nical assistance to small miners, and mining 
include: “Termination of the grant of development in general. The Law also pro- - 
petroleum concessions; the State will permit vides incentives for reinvestment of mining 
private companies to prospect, explore, ex- profits, guarantees of existing tax rates, and 

ploit, or refine petroleum by contract unsecured credit for mineral exploration. 
through the Ministry of Energy and Mines However, when the State assumes a part 
or the State oil company, Petréleos del of the risk in exploration projects, it will : 
Peru (Petroperu), formerly the. Empresa also directly participate in any resulting 
Petrolera Fiscal; refining and commerciali- exploitation. 
zation up to the main distribution points Decree Law No. 17792, September 2, a 

will be done by the State; the retail dis- states that holders of concessions in effect 
tribution of petroleum products will be as of June 18, 1965, which are not being 

done by nationals and granted by public worked sufficiently (except such small mines | 

bids; the exploitation of the basic petro- as specifically defined in Decree 17791) 
~ chemical industry belongs exclusively to the must present to the Ministry of Mines by 

State. The basic changes in the Petroleum December 31, 1969, a schedule of operations _ 
Law (Law 11780 of 1952), created by De- necessary to begin production, including 

cree 17440, are to be incorporated into a drawings, work, acquisitions, and invest- 
new law which was reportedly under pre- ments, specifying dates for each step in 

_ paration but which had not been released the project, with exploitation to begin not 
by yearend. - later than in 5 years. If the mining office 

Decree Law No. 17527, March 21, com- does not make objections to the schedule 

prises the organic law for a newly created of operations by February 15, 1970, the 
Ministry of Energy and Mines. The Min- schedule will be considered approved; if 

istry of Energy and Mines, established April objections are made, the concessionaire will 

4 was assigned the responsibility for formu- have until March 15, 1970, to present a 
lating and directing energy and mining revised schedule which would be considered | 

policy, establishing related credit policies, approved unless the mining office made 
and providing technical assistance to small further objections within 15 days. Scheduled 

; and medium enterprises (whose welfare operations towards exploitation were to 

the Government has declared to be a prior- begin by April 1, 1970 (or May 2, if a 
ity). In addition it will award concessions revised schedule had been required) , and | 
and make contracts in accordance with periodic reports on work projects scheduled 

special legislation related to the product and completed must be submitted. Con- 
| concerned, aiming at optimum use of the cessions would lapse for the following rea- 

country’s potential. Agencies under the new sons: Failure to present schedules of opera- 
Ministry are the Atomic Energy Committee, tions mentioned above; failure to under- 
the Peruvian Mining Bank, the State oil take scheduled work during first 5 months | 

company, the National Electric Services, the of the approved schedule; being 5 months 
Santa Corporation, and the Mantaro Cor- behind schedule after the second year or 
poration. unjustified failure to achieve minimum 

Decree Law No. 17712, June 18, author- production within 6 months of completion 

izes the Central Bank of Peru to guaran tee aoe aces operations. ee ore 

foreign exchange to maining comp anies AaC- reserves annually. Lapsed concessions may 
cording to terms established in the respec- exploited by the State directly, in mixed 

tive contracts and pursuant to certain companies, through operating contracts or 
limitations contained within the law. The may be granted to new concessionaires. In 
implementing regulations for this Decree contracts made under Article 56 of the
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Mining Code or for mixed companies with nonferrous minerals, and of 20 kilometers 

me State, the Government may set a dif- when dealing with ; ponmetauic substances 

erent time table for putting concessions or iron, alluvial gold, or coal. 
into production, but Article 56 contracts Decree Law No. 18078, December 30, in- 

will provide for lapse of concessions if the  creased_basic income tax rates on taxable 
timetables fixed in the contracts are not jncome exceeding $/50 million. The maxi- 

met. | mum rate had been 35 percent on all 
Decree Law No. 17793, September 2, amounts exceeding $/500,001. The new max- 

amends Article 51 of the Mining Code, imum is now 55 percent on S/1,000,000,001 
reducing the area for the grouping of me- —_ or more. In addition to the foregoing, there 
tallic_ nonferrous concessions within one is a dividend tax which varies between 25 
cngle arti ane administrate . the fh ie and 40 percent according to the residence 

ingle article law. provide a 
singre . P S mak the NoCer of the stockholder, and also a tax of 30 
of a concession may combine all concessions h fits af x of forei 

' of the same kind that form a single econom- percent on the pro ts atter tax 0 orergn 
: ic and administrative unit, provided they C™pany branches. This means that foreign- 

are located within a circumference with a Owned mining companies that remit prof- 
radius of 5 kilometers (previously this ra- its abroad will pay a maximum tax of 68.5 
dius was 10 kilometers) when dealing with percent. 7 

Be PRODUCTION 
- Although data pertaining to nonmetallic per. Production of tungsten increased 

mineral production in 1969 had not become sharply as a result of improved production 
available by mid-1970, preliminary produc- from the San Cristobal and Morococha 
tion figures indicated that the value of mines of Cerro de Pasco. 

| minerals produced during the year in- Production figures for metals in Peru | 
ae armost e P oduct _ over oat ror essentially represent a calculated recover- 
- Volume ot production of retine able content. In calculating recoverable 

7 metals and blister copper declined about or . . 
. . metals, the Statistical Section of the Min- 

10° percent due to strikes at the smelters. . 
: | ing Department of the Ministry of Energy 

of Cerro de Pasco Corp. and Southern Peru ds Mj div chas deducted £ 
Copper Corp. However, increased produc- an ines TePp ortedily sas deducted trom 
tion of metal in concentrates plus increased the assayed metal content of the ores and 
world prices for all metals but silver com- Concentrates 5 percent for copper and lead; 
bined for new record high production 10 percent for zinc, iron, manganese, molyb- 
value. Molybdenum production dropped denum, and tungsten; and 35 percent for 
sharply due to a marked change in the arsenic, bismuth, cadmium, and tin. These 

mineralogical characteristics of the ore in deductions were based on average recover- 
the Toquepala pit of Southern Peru Cop- ability, experience. 

Table 1.—Peru: Production of mineral commodities : 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 Pp 

METALS 
Antimony: 

’ Mine output, metal content._._.____- eee eee 742 786 856 
Metal__.-__-___---------------------- 2-2 eee eeeee 325 352 364 

Arsenic, white_.___._.__.------------------------------------------- “270 1,227 481 
Bismuth: 

Mine output, metal content_____.._______-..--_-_ eee 810 809 689 
Cad tittal--------- 22222222 ono occa en seee eee e ccc c ccc eete cee cceccceee 774 792 652 
aaqmium: 

Mine output, metal content__...__..____.----__ 2 2 eee 444 450 334 
C Metal_______--.--------------------------------- +--+ +--+ ----- 151 172 168 
opper: 

Mine output, metal content___.__.______________----___________.._. ™192,688 212,537 206,144 
Copper sulfate_________-_.-.._-___-- eee 660 728 723 

etal: 

Blister___...-.--------------------------------------------- '125,549 147,624 184,302 
Gold Refined _______-_------------------------------------------- 135,618 38 , 500 34,465 

o1da: 

Mine output, metal content_________.__._.._____..___troy ounces__ ‘82,004 105,118 127,722 
Metal______________-_--_--------------------------------do_.__ 758,305 65, 780 74,620 

See footnotes at end of table.
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Table 1.—Peru: Production of mineral commodities—Continued 

(Metric tons unless otherwise specified) 
eee 

Commodity — 1967 1968 1969 p 
CS ET CS A rere ree 

. METALS—Continued 

Indium, metal_-..-.---~----------------------------------kilograms_.  _______ 312 997 
Tron and steel: . | . 

Iron ore and concentrate__._____.....-.-._----..--thousand tons__ 8, 586 9,015 9,620 
Pig iron (excluding blast furnace ferroalloys)-__..............do___- 31 111 176 
Steel, ingot and casting_____.__.._.--.--._----_---_______do__.. 80. 106 192 

Lead: . 
- ~ Mine output, metal eontent_---._-_- 222 ee. ™159,716 154,524 162 923 —_ 

Metal _-_--------------------------- eee eee ee) 81,818 86,421 77,923 
Manganese: 

Ore and concentrate, gross weight.__.__.-......-------2--------..- 71,165 7,153 7,277 
Metal content.-.___. 2-2 r 489 2,432 2,656 

Mercury, metal_..--....-..---_--------_-.-...___.._76-pound flasks _. 3,185 3,022 3,366 
Molybdenum, mine output, metal content_____.___.. 2222-2 r 934 805 246 
Selenium, metal_--.......2-.----- +2 ___-_kilograms__ 4,810 5,766 6,841 
ilver: 

Mine output, metal content.__...__.........thousand troy ounces_. 32,107 36 ,362 34,147 
Metal_.......--------------------------- =e ---do_._. 19,898 21,363 19 , 436 

Tellurium, metal......-..-..---------1--- --------_--__._kilograms__ 14,828 24,043 17,287 
Thallium, metal__..-.-..--.-4--------2--- 222 dol. 50. ooo Le 
Tin, mine output, metal content____._.....-...._._.....____long tons__ 65 99 82 
Jungsten, mine. output, metal content____ 22-2 ee r 410 - §81 672 
ine: 

Mine output, metal content__.-_......-.------------------------. 304,799 291,404 314,752 
Metal, refined__.._.-.-.-..---.--- 2 eee r 61,659 65, 788 62,277 

a, NONMETALS 
Barite_.__._.--.-.----------------------------------- 8-7 186,600 33,906 148,884 
Cement, hydraulic. __.-...--...-.-.--..--.../_ thousand metric tons.. "1,088 r1,109 NA 

lays: 
Bentonite. _._...-.------------------ 2+. eee eee) 2,852 12,817 25,969 
Fireclay_......-.----.------------------2-----eeeeee--_--. = 77,256 6,685 7,021 

. Kaolin. .-_--------------- eee eee 1,024 NA 
..° Common. ___-------------- eee eee ™ 302,266 121 , 448 184,273 | 
Diatomite__.....---.------------------------ ee ee------- = 8, 668 3,022 21,257 
Feldspar.-__-.---------------------- +--+ 2,500 1,889 1,035 
Gypsum: 

Crude____......-..------------ +e ---e ee e- 50, 255 35,684 45,495 
oe Calcined......----.------------------ eee. 7 41,256 29,957 NA 

Lime____._..----------------------------- eee NA 7,659 NA 
| Phosphate, guano. ____.....----------------------_-------------_--- *'64;189 77,010 ~—- 20,112 

Salt, all types-_.---.----~-------------------- 2 7 218,514 172,307 165,819 
Stone: 

: Dimension, marble!_._.....-.--.--.--------.----2-------------- ™14,250 14,382 NA 
Crushed and broken: 

Dolomite.....--.--..--.-----------.- 2-2 eee 4,800 5,999 NA 
Gravel and sand. _____.-_..-------.........._thousand tons_. 2,025 1,406 3,140 
Limestone..._.......-.---.--------------------------do__.. 72,140 1,567 1,544 
Siliea___._...-------- 2+ eee. = 60, 688 61,310 35,358 

Tale and related materials, pyrophyllite___..........2--222 2 elie. = 55,542 6,046 . 7,746 
MINERAL FUELS AND RELATED MATERIALS 

Coal: 
Anthracite. __...._.-....--------- 2 eee) 12,580 7,491 12,950 

. Bituminous.____...-..-..----------------------------- ~~ 7 154,260 158,115 154,181 
Coke, all types____._..-..--.------------------- 2-2-2 -_----. «7 84,835 41,727 47,716 
Gas, natural, gross production__.__._.__...__...____million cubic feet_. 56,904 75,792 74,452 
Natural gas liquids. _....................thousand 42-gallon barrels___- 1,095 r 987 987 . 
Petroleum: 
Crude___._...._.--....------- ~~. edo... =. 25, 857 27,056 26 ,329 
Refinery products: 

Aviation gasoline____....-.--..--..----------.--------do__.. 34 27 30 
Motor gasoline.___........-.-.--_----.--___-_______.do___. 7,294 9,613 9,744 
Jet fuel... eee do. 1,175 1,322 1,420 
Kerosine____.__...-.-.----.---------------_--___.___do___. 8,620 3 , 886 3, 792 
Distillate fuel oil. ......-.....222- 2-2 edo. 5,638 6,695 6 , 823 
Residual fuel oil__._........-...-2---__ ido __. 6,154 8,162 7,766 
Liquefied petroleum gas._._......._--..--....-.-.__-..do__.. ____.__ 233 272 
Lubricants. ___-...-.-.--.----- 2 dol. 76 64 65 
Asphalt__.....------------------------ edo 192 161 215 
Other___.-...--- ~~ do___- 295 93 336 

ee 
P Preliminary. r Revised. NA Not available. . 
1 Includes ground marble.
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TRADE | | 

: Copper became the most valuable Peru- ports below constituted about 96 percent 
. vian export for the first time, in 1969, in of the value of minerals exported. In 1969, 

spite of a 3-percent drop in tonnage. The mineral commodities represented 55 per- 
red metal alone accounted for 30 percent cent of the value of all Peruvian exports 
of the value of all Peruvian exports and as compared with 52 percent in 1968. The 

: for slightly over 54 percent of the total United States, Japan, and West Germany 
mineral export value. The five minerals represent the major mineral markets for 
listed in the table of selected mineral ex- Peru. . 

| Table 2.—Peru: Selected mineral products exported (f.0.b.) 

1967 1 1968 ! _ 1969 2 " 
Mineral product cre um 
(fine content) Quantity, Value Quantity, Value Quantity, Value. 

(metric tons) (millions) (metric tons) (millions) (metric tons) (millions) 

Copper-__...------------------- . 196 , 823 $198 206 ,531 $234 200 , 523 $259 
Silver___.----------------- eee 957 42 1,033 . 69 1,065 58 
Iron ore__..-.----------------- 5,414,441. 62 5,450,126 63 5,847,214 66 
Lead..._...--.--..-.---------- 150,511 30 153 ,603 29 156,157 35 
Zine___--..----------.-------- 301,388 36 303 , 788 33 310, 843 39 

E “etinisterio de Economia y Finanzas, Direccién General de Aduanas, Lima, Peru. Estadistica del Comercio 
xterior, . 

2 U.S. Embassy, Lima, Peru. State Dept. Airgram A-044, Feb. 19, 1970, 1 p.,.2 encl., 4 pp. 

‘Because of the satisfactory levels main- from 42.4 to 34.5 percent. The United 
_ tained throughout the year in the inter- States was the principal supplier of prod- | 

national price for most of Peru’s export ucts to Peru but its share of the market 
products, foreign sales were again at the has dropped from 36.7 percent in 1967 to 
record US$866 million scored in 1968. In 30.9 percent in 1969. Western Germany, | 
contrast with these results, imports re- Argentina, and Japan are also important 

| mained on the same downward trend that suppliers with 11.4, 10.3, and 7.2 percent, | 
had characterized them in 1968 though to respectively, of Peruvian imports in 1969. | 

| a far lesser extent. Due to the movements . | 
in exports and imports, by the end of 1969 
the country’s balance of trade showed a Value 
surplus of US$265 million, an unprece- . (million dollars) 

dented record in the history of Peruvian Mineral Total 
trade. The destination of Peruvian export commodity commodity 

. trade trade 
trade has undergone sharp changes in the 
short period between 1966 and 1969. Pur- Exports: 

chases of Peruvian products by Western 1967____------------ 385 757 
i i 1968_____----------- Hemisphere countries have decreased from 1969 Po. 476 866 

50.8 percent to 41.8 percent; those by Eu- Imports: 
ropean countries have increased slightly 1067 ---- crt 76 Bie 
from 38.5 percent to 40.1 percent, whereas 1969 P_______-------- NA 601 
those by Asia (almost entirely absorbed by 77#4¢,balance: y Y y 1967___._-_---.----- +289 —62 
Japan) have sharply risen from 10.2 per- 1968._..--.--------- +880 +236 
cent to 17.2. During this period 1966-69, 1969---------------- NA +265 
exports to the United States have decreased NA Not available. _» Preliminary.
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Table 3.—Peru: Exports of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

METALS 
Antimony: . 

Ore and concentrate______._.__-_.-- 704 1,346 Belgium-Luxembourg 409; Netherlands 
300; West Germany 245. 

Metal, including alloys, all forms_____ 196. 367 Mainly to United States. 
Arsenic, trioxide.______.___ 22 _- ee 33 107 Do. 
Bismuth, metal, including alloys, all forms__ 835 807 United States 358; Belgium-Luxembourg 

Cadmium: 
Intermediate metallurgical products. _ 90 71 Mainly to United States. 

C Metal, including alloys, all forms_____ 155 165 United States 85; Netherlands 37. - 
opper: - 

Ore and concentrate__......_...-... 123,563 107,842 Japan 73,317; United States 14,349. 
Matte and cement________._____-___ 765 290 Mainly to West Germany. 

; Metal, including alloys: . 
Blister. ___-_.2. 22222222 ---. )=180.875 144,937 United States 87,366; Belgium-Luxem- 

bourg 24,875. 
Refined. ____._-.____.-.____--._. 36,003 383,905 United States 24,288; Netherlands 3,761. 

G id Semimanufactures___.__._2.-__. --_---- 101 Ecuador 52; Denmark 44, 
old: . 

Ore and concentrate !___troy ounces._. 24,692 24,679 (2). mo 
Metal 1____-- tee _- dow __ 1,540 10,719 (). 

Iron and steel: . 
Iron ore, concentrate, and pellets____.8,497,147 8,532,345 Mainly to Japan. . 

L wie! scrap__....-- ~~ ~~... ----- 35 13,030 Mainly to Argentina. 
ead: 

Ore and concentrate_____._.__.___... 140,700 154.619 Japan 42,311; Belgium-Luxembourg 
42.206; United States 35.661. 

Metal, including alloys, all forms_.__. 79,762 79,134 Mainly to United States. 
Manganese, ore and concentrate_________- 192 ------- 
Mercury._____________.76-pound flasks _- 3,255 3,514 Mainly to Japan. - 
Molybdenum, ore and concentrate_______- 1.948 1,175 West Germany 512; France 486. 
Selenium , elemental________.. kilograms. _ 4,872 . 5,542 All to United States. _ 
ilver: 

Ore and concentrate ! . 
thousand troy ounces... 11,756 © 12,748 (). 

Metal, including alloys: ! os . 
Refined and electrolytic__.do_... 18,124 16,845 (*). 
Blister and mixed bars___.do____ 886 3,608 ().. . 

Jellurium, elemental._.__...._._kilograms__ 14,929 11,483 All to United States. 
in: os 

Ore and concentrate______long tons_- 146 - 185 Mainly to Netherlands. 
Metal, including alloys____._._..do.___  ______-_ 40 Mainly to Colombia. 

J ungsten, ore and concentrate_____.____-_ TAL 867 United States 404; Japan 359. ‘ 
ine: 

Ore and concentrate_____.__._..__._.._.. 450,491 477,750 Mainly to Japan. . 
Oth Metal, including alloys, all forms..___ 65,507 56,420 United States 42,012; Brazil 9,603. 

ther: 

Ash and residue containing nonferrous 
- metal... ~~~ ee 18 65 All to Belgium-Luxembourg. 

. Base metals, including alloys, all forms, . 
N.@.8__.- 2 ee ee 341 w-- wee 

NONMETALS- . 
Barite and witherite_____._........._._.... 67,489 86,371 All to United States. 
Cement__________.__-_--__ eee 15,860 27,966 All to Bolivia. 
Clays and clay products (including all re- 

fractory brick), crude clays, n.e.s.: 
Bentonite______._.______-_._-----_- 50 81 All to Ecuador. 
Other_________________________-_- 7 woe anne 

Fertilizer materials, guano___________.__- 21 1,216 France 709; Belgium-Luxembourg 304. 
Salt__..--_--- eee 240 221 All to Ecuador. 
Stone, sand, and gravel____________.__-- 101 31 All to Venezuela. 
MINERAL FUELS AND RELATED MATERIALS 
Gas, hydrocarbon, natural gas liquids__._.  --____- 115 All to Ecuador. 
Petroleum: . 

Crude______________thousand tons__ 338,984 488,987 Trinidad and Tobago 183,187; United 
; Kingdom 137,117. . 

Refinery products: 
Gasoline. ___________-._------- 391 ween nee 
Kerosine_____.__----___------- 90 9 All to Chile. 
Distillate fuel oil_thousand tons_. 67,420 49 ,268 Do. 
Residual fuel oil.___....__.__..-. 32,155 48,261 All to Panama. 
Lubricants__...________.__--._- 760 1,068 Mainly to Chile. 

1 Content in ores, concentrates, and refinery products of base metals included. 
2 Country distribution not separately reported.
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Table 4.—Peru: Imports of mineral commodities | 

. (Metric tons unless otherwise specified) 

oo. : Commodity 1967 1968 

METALS 
Aluminum: 

Bauxite and concentrate__..__........_------------- 2-2 eee eee. «1, 732 1,202 , 
Oxide (alumina) and hydroxide___.____..-_...------..-------------------- 1,681 1,461 
Metal, including alloys: - 

Unwrought____.____..._.----..-.---------- eee ee eee 3,062 °#3,361 
Semimanufactures___.......-_.-.---------.~----- 22 1,723 1,720 

Cadmium, metal, including alloys, all forms___..__._...............__kilograms_. 366 104 
Chromium: 

Oxide and hydroxide_______....-------------------- ee ___do____ = 24, 186 28 , 583 
Metal, including alloys, all forms_..............-.. 2-22 ---_______do___..  . | 488 1,749 

o Copper, metal, including alloys, all forms: . 
Unwrought___.-.--.--2---------- ee ne eee 2,818 8,615 
Semimanufactures___.__....-..------------ + eee 195 641 

Gold: . . 
Ore and concentrate__..___.._.......--.--..-..-.---________troy ounces_- 3,729 wa -uee 
Metal, unworked or partly worked______..._....-.-...-.-.-________do___- 207 17 

Iron and steel: a 
Ore and concentrate____._..___._..-_.-------------- ee eee - 36 - 60 
Metal: - . . 

Scrap.....-.--.-.--.-.----------- + eee = 16, 884 7,114 
Sponge iron, powder and ShOt.- ---- ~~ - nnn nnn nnn nnn nnn nnn nen ne 218 128 
Ferroalloys.._-....._.--_--__.--------- eee 1,238 1,423 

: | Semimanufactures__________-------------------------2--2-------4--- 240,373 134,504 
Lead, metal, including alloys, all forms___.._...._-__----.-----------~------4--- 57 17 
Magnesium, metal, including alloys, all forms...--.~--~---~-----z¢-~-ldlograns. - 4,805 8,425 
Mercury.......---.-----..--------------------.---------_-_.76-pound flasks __ 36 2 
Nickel, metal, including alloys, all forms___ =_-_-_-_.----___---- eee . 66 48 
Platinum-group metals, including alloys, all forms_........._._..____troy. ounces__ 748 527 
Selenium and tellurium______._____-...-..-.............--.--.-.---kilograms__ 384 2,503 

. Silver, metal, including alloys____. =... ._-_..--_-_________troy ounces__ 9,645 4,212 
Tin, metal, including alloys, all forms___......_........._.___._.___-_long tons__ 203 195 
Titanium, oxide____.__.~-- eee eee 1,414 1,394 
Zine: . . . 

Oxide___...2.-2 eee 25 11 
Metal, including alloys: 

Unwrought___. 22 eee eee 11 5 
Semimanufactures____........-_...02-22-- eee 147 129 

Other: 
Ore and concentrate__.______.. 2-2 eee eee 71,825 1,049 
Metals, including alloys, all forms____.__.....--.-_--_ eee 3 1 

NONMETALS 
Abrasives, natural, n.e.s........2.--.- 2 eee 3,722 222 
Asbestos... -__._.-- +--+ ee eee 4,240 3,967 
Barite and witherite___......-..---- 2 eee 308 202 
Boron materials__.......-....--..--- 2 eee eee 290 178 
Cement..__.........___ ui eee 99, 8TT 27,871 
Chalk.._..-..-.2--_-___ eee eee eee 2,090 843 
Clays and clay products (including all refractory brick): 

Bentonite. ______.________ 2 eee 2,307 1,280 
Kaolin__..-.-2 eee eee eee eee 3,543 2,928 
Other____._- ~~ eee -_------ | 3,009 2,184 

Diatomite and other infusorial earths_______._______.-___.------_____---_____- 3,427 1,225 
Feldspar and fluorspar_..___....-----___-_- eee eee eee eee 805 1,474 
Fertilizer materials: 

Crude: 
Nitrogenous____________-____-_______--__- eee eee eee 1,331 1,725 
Phosphatie_____...__._.-- 2 eee eee eee eee 6,142 © 6,968 
Potassic..._._-.2 2 eee eee 2,649 3,101 

Manufactured: . 
Nitrogenous__._...----_-___ eee eee) = 98, 547 99 , 706 
Phosphatic_______.--.-.-_.- eee 1,085 54 
Potassic____.__._._.---- eee eee eee 3,762 8,570 
Other____---_-_-- eee 5,665 9,667 

Ammonia__________._____--- eee eee eee 32 94 
Graphite, natural__.__.....___--_-__________- eee eee 68 62 
Gypsum and plasters...____._......----__---_ eee eee eee ee 432 509 
Magnesite__._.___________-______-___- ee eee eee eee ee 3,234 1,020 
Mica, all forms___.-___-_- eee eee eee eee 166 70 
Salt__.-.-- eee eee eee eee 2,714 2,928 
Sodium and potassium compounds.__________._________-_____--- eee ---------e 3,887 3, 536 
Stone, sand, and gravel: 

Dimension stone_____________--- eee eee eee 726 578 
Dolomite_________- ~~ eee eee eee ee 440 30 
Gravel and crushed rock____________-__________________--_-- eee eee 91 90 
Sand, excluding metal bearing__________________________---- eee 1,883 . 4,289 
Quartz and quartzite__._.___.___-_2 eee 351 42 

Sulfur, elemental. _.____.___________________________ Lee eee eee eee.) 14,165 5,663 
Tale and steatite_____________________________ eee eee eee 932 683 

See footnote at end of table.
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Table 4.—Peru: Imports of mineral commodities—Continued 

; (Metric tons unless otherwise specified) ce 
nn nN 

. Commodity 1967 1968 
eR 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural___....--.------~-------------------------------- 401 172 
Carbon black and gas ecarbon.___-----..--------------~-----------+------------ 3,182 2,921 
Coal, all grades, including briquets_--....._.._-------------------------------- 763. 102 
Coke and semicoke. -__..---------------------------------------------------- 11,632 10,351 
Gas, hydrocarbon___...---------------------------------------------------- 53 34 
Petroleum: - - . . a. . 

Crude and partly refined. __._.---.-..----------------------------------- 167,872 ~ 340,249 - 
Refinery products: 

Gasoline___._......-.---------------------------------------------- ™316,000 270,268 
Kerosine and jet fuel__......_...___._-.-...------.--..-------------- 46,986 12,561 
Distillate fuel oil. __....__________-__--__--_--___- eeu e------------ 601,163 408 , 522 
Lubricants___._.._.....-.--------------.---------------+------------ 131,849 29 , 550 
Mineral jelly and wax____._____.__---..-..-------------------------- 14,000 13,183 
Other____._-_---------- 2 en en eee ee 548 (is ABA 

Mineral tar and other coal, petroleum, or gas derived crude chemicals.....-.-.---- °1,723 1,786. 
a 

r Revised. _ . a 
Source: Ministerio de Hacienda y Comercio, Superintendencia Nacional de Aduanas, and Ministerio de 

. Economia y Finanzas, Direccién General de Aduanas, Lima, Peru. Estadistica del Comercio Exterior 196 T 
and 1968, respectively. 

COMMODITY REVIEW | | 

METALS at Ilo, and removal of 160 million tons of 

Cc AE fj . overburden before reaching the orebody } 

atte SPC Cc. "whe P aan G nego" which will be mined by the open pit 
tations, d and the dew hi * the method. The construction of the railroad | 
ment signe ai are a “Ilion ich the will require the driving of some 26 kilo- — | 
he pouet will invest $ milion to on meters of tunnels including the longest | 

fe seithin bie we corer. Deces re 19. railway tunnel in Peru. Other construc- 
| he dre in va vine Tom Mecem per d tion will include the installation of a con- 

A c vie on Ww h t h od nee was signed. centrator to handle 30,000 tons of ore per | 

ccor d ng the sc he ule OF OP oad the day, a 120,000-short-ton expansion of the 
: Coos on “he the ny bag an d the Ilo smelter which presently has a capacity 

b overnment, the Oar 1 . 1370, 4 of 144,000 tons of blister copper per year, : 
egin: construction by April J, 1970, and yower plants, and the enlargement of Ilo 

to obligate $25 million by 18 months from port works 
that date. The contract also provides that Cuai , oduction ; d to b 

during the period of recovery of invest- uajones production 3s expected fo we 
ment, the company’s earnings from the about 140,000 tons of blister copper per | 

project will be taxed at the rate of 47.5 ra and wn om tone Of 1 ene tcc 
percent and then for a further period of 6 at close to 9" muon fons 0 perce 
years at the rate of 54.5 percent, the rate copper ore. , 
in effect on the date of the contract. The Although the signing of the Cuajone 
company shall be free to export and sell contract by SPCC represents the commit- 

the production of the Cuajone mine after ment of the largest single investment ever 
local consumption needs are met. in Peruvian mining, another investment of 
Approximately $142 million will be spent ote had been contracted 4 months earlier 

within Peru, $172 million will be the basic 20d with much less fanfare. On August 
cost of equipment and engineering studies 25, the Cia. Minera del Madrigal signed a 
performed outside of Peru, and $41 million Contract under Article 56 of the Mining 
of the investment will be interest during Code to invest US$10 million in the de- 
the construction period. To bring Cuajone velopment of the Madrigal coppe r-lead- 
into production will require that half of Zinc-silver property in the Province of 
the total investment be spent in basic Cailloma, Department of Arequipa. ‘The 
infrastructures—camps, water supply, con- | Homestake Mining Co. of San Francisco, 
struction of a railway from Cuajone to Calif., has a controlling interest in the 

connect with the 168-kilometer railway mining operation through its wholly owned 
from Toquepala to the smelter and port subsidiary, Cia. Madrigal.
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: The mine is reported to have 619,000 Railway from Sumbay to the port of 
metric tons of proven ore and 434,000 tons Matarani for export to world markets. An- 
of probable ore. The Minis try of Energy. nual production as projected will be 

_ and Mines has estimated a production of 12,300 metric tons of copper concentrate, 
500 tons per day which will yield a calcu- 10,000 metric tons of lead concentra te, and 

| lated life of approximately 6 years. Fur- 12,300 metric tons of zinc concentra te, rep- 
ther reserves may be developed during the _ resen ting a total annual value of about. 

| operation. Calculated gross mineral content $5.5 million. | | 
is 2.8 percent copper, 3.8 percent lead, 5.5 The principal copper producer by far 
percent zinc, and 4.3 ounces of silver per continued to be SPCC which owns the 

| metric ton. Underground exploration and Toquepala open pit copper mine located 
development of the vein have been under- in southern Peru in close proximity to the 
way since before 1968. Approximately 60 Cuajone and Quellaveco concessions. Al- 

| percent of the investment is to be spent in — though development has started on the _ 
the construction stage where 500 men will Cua jone deposit, only Toquepala is cur- 
be employed in building a highway be- rently in production. Operations at Toque- 
tween the mines and Chivay, access roads, pala were in terrupted during the year by a | 
a 2,500-kilowatt powerplant, a 500-ton-per- 42-day illegal strike at the mine which re- | 
day mineral treatment plant, an urban cen- sulted in a shutdown of the Ilo smelter for 
ter, and other installations. Concentrates 32 days after the stock of concentrates had 
will be transported from Madrigal to Sum- been exhausted. Salient sta tistics for SPCC 

| bay by truck and by the Southern Peru operations. for the years 1967-69 follow: 

. . . 1967 1968 | 1969 

Ore and waste mined___________________________thousand metric tons. . 58,940 62,431 58,939 Ore treated._____-.___-_-_- ee _-_-._-____... do... 12,297 13,056 12,297 Ore-to-waste ratio. .__......_-._..._......_.___-___._-_........._... 1:3.8 © 1:3.8 0 1:3.8 Copper content of — 
—— I Ore milled______.-.----22----2-2 22 ._---____-_--__percent__ 1.18 1.21 £1.18 Blister produced__._...._.___...________..____....._metrie tons__ 126,507 184,010 126,506 Molybdenum concentrates_________._.. oe do. 1,683 1,426 295 —_. ee 

Cerro de Pasco Corp. maintained its posi- 1968 when there were no strikes. Signifi- 
tion as the second largest copper producer cant increases were shown, however, in. : 
and No. 2 taxpayer in Peru during 1969. gold and tungsten output. A tabulation | 
Because of strikes in April and September, of the principal metal and mineral produc- | 
output of most refined metals and concen- tion of the Cerro de Pasco operation 
trates was about 10 percent below that of follows: | 

8688 
Copper_______----_-_--.-2 2 metrie tons__ 37,387 53,210 47,959 aaa, (SN 81,651 86 ,346 77, 539 

Ow Refined ene eee dO 61,715 65,8738 62,359 In concentrates______._.-_-_.__.-.....__.____.__.__......do___- 84,918 80,680 74,359 Bismuth_____.__.-__-_---2--- 222 -_____-__.._........... do... 775 — 792 652 Gold____-----_-_- 2-2 eee ee _________troy ounces__ 37,178 43,160 52,000 Silver. __._----.-2_-_2__-_-_____________.._...thousand troy ounces__ 19,507 20,371 18,532 NO 

The twin-adit Graton tunnel project, be- 17792 which called for submission of plans 
gun in 1961 to drain and ventilate the and schedules of investment for placing 
lower levels of the Casapalca mine, was into production all exploitation concessions 
completed in 1969, with the targeted dis- held since June of 1965 and which were 
tance of 11.36 kilometers reached in No- not yet being mined by submitting the re- 
vember. Subsequent drilling induced water- quired schedule of operations for four prop- 
flows through the tunnels which have _ etties: Antamina, Chalcobamba,  Ferro- 
lowered the water level in the previously bamba, and Tintaya. 
flooded section by more than 300 feet. Cerro Antamina is about 100 miles northwest 
de Pasco responded to Decree Law No. of the town of Cerro de Pasco, and previous
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work has disclosed a sulfide deposit for its Condestable mine located 94 kilometers 
which 5.8 million tons, averaging 2.6 per- south of Lima. All production was exported 
cent copper and 1.3 percent zinc and 0.75 to Japan. At yearend the company was 
ounces of silver per ton, are estimated on increasing the capacity of the concentrating 

the basis of underground workings and plant to 600 tons per day. | 

core drillings. ‘The Chalcobamba property Operations at the Quiruvilca mine of 
is southwest of Cuzco in southern Peru, and the Northern Peru Mining Corp., a wholly 
core drilling and surface mapping have in- owned subsidiary of American Smelting and 
dicated 27.8 million tons of sulfide minerai- Refining Company, continued at full capac- 

, ization averaging 2.1 percent copper. Ferro- ity during 1969. The concentrator produced 

bamba is adjacent to Chalcobamba and has 21,417 tons of copper concentrates, 2,059 ~ 

a potential based on samplings of old work- tons of lead concentrates, and 7,284 tons 
ings and outcrops of 1.75 million tons of of zinc concentrates. These concentrates also 
mineralization with an approximate grade contained 1,009,568 ounces of silver. Copper 

of 3.4 percent copper and 0.7 ounce of precipitated from mine drainage water 

silver per ton. Tintaya, also in southern amounted to 685 tons. | 
Peru, is a deposit of oxide mineralization Iron Ore.—Early in the year, the Mar- 
estimated at 7 million tons, averaging 3 cona Mining Co. announced that it planned 
percent copper. to invest $25 million to increase its annual 

In addition to the above, companies re- production of iron ore products to 10.5 
quired to file schedules of operations for million tons of iron ore, concentrate, and 
development of copper projects include pellets. Negotiations toward an agreement 

SPCC for its Quellaveco deposit contain- which would permit completion of the ex- 

ing an estimated 200 million tons of 0.95 pansion program were still under way at 

percent copper; American Smelting and _ the end of the year. 
Refining Co. for its Michiquillay deposit of Production of iron ore by Marcona Min- 
590 million tons of 0.75 percent copper; ing Co. reached a new high with an out- 
Andes del Peru, a subsidiary of The An- put of 9,619,500 metric tons of ore and 

aconda Co. with its Cerro Verde deposit pellets during the year. The company also 
of an estimated 180 million tons contain- produced a record for 17 years of activity 
ing 1 percent copper; and Cia. de Minerales by shipping 9,594,580 metric tons of iron 

Santander, a subsidiary of St. Joseph Lead ore from the port of San Nicolas in south- 

Co., for its Hualgayoc copper deposit in ern Peru. This was an increase of about 

the Department of Cajamarca, of unspeci- 602,000 tons over shipments in 1968. Of the 
fied tonnage and grade. It has been esti- total shipped, the quantity of pellets 
mated that it.would require well over one- amounted to a new high of 3,539,739 tons 

half billion dollars to bring the above which were 208,368 tons above the pre- 

projects into production. _ vious year.- The principal quantity con- 

Early in April, the Mitsui Mining and __ sisting of 9,339,010 tons was exported, and 

Smelting Co., in conjunction with Nippon the remaining 255,570 tons were shipped to 

| Mining Co. Ltd., inaugurated a concentra- Chimbote for domestic consumption in’ 

tion plant at Minas de Cobre de Chapi, Peru by Sociedad Siderurgica de Chimbote, 

S.A., 60 miles south of Arequipa. An invest- S.A. (SOGESA), the Government steel com- 

ment of over $5 million was used for re- pany. Japan, the principal market, received 
opening an old producer and installing of 7,589,610 tons while _the United States, 
flotation equipment to produce copper con- the second-ranking market, received 969,292 

centrates for export to Japan. The reported  'OS- -erals Y 
capacity of the plant is 800 tons of ore per As reported in the 1968 Minera's car 

da hich is expected to yield 2,000 tons book, Marcona made the first two trial y, which is exp y , 
) shipments of iron ore in slurry form. In 

per month of concentrates. 1969, Marcona moved five partial cargoes of 

The Cia. Minera Condestable, S.A., also slurried iron-ore concentrate in ships, em- 

owned jointly by Nippon Mining and Mit-  jjoying the Marconaflo slurry system. Of 
sui Mining, was established in 1963 as the these cargoes, three originated in Peru. 

the first Japanese mining company to oper- The Marconaflo system is a unique process 

ate in Peru. In 1969, the company pro- of pumping bulk concentrates in a 25- 
duced 12,400 tons of copper concentrates percent water solution aboard ship, de- 

averaging 25 percent copper content from watering the concentrates before departure
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or while in transit, leaving a nonshifting $250,000 in diamond drilling and under- 
cargo containing less than 8 percent water, ground work to learn more about the de- 
only slightly above the water content of posit. At the end of the year period, the 
conventional bulk concentrate shipments. Japanese concern has the option to buy 
On arrival at destination, special high- into the mine for $1 million and form a 
pressure water jets developed by Marcona company owned 70 percent by itself and 
are employed in the ships’ cargo holds to 30 percent by the San Martin family (the : 
liquefy the cargo for pumping ashore. Mar- _mine’s current principal owner). The Gran | 
cona claims that the system reduces direct Bretafia mine is located in the Province 
power and handling costs of loading and _ of Jauja, Department of Junin, in the 
discharging iron-ore concentrate by as central region of Peru. To date, the mine 
much as 90 percent from the cost of con- has been operated as a manganese pro- 
ventional ship unloading systems. Equip- ducer. About 8 years ago, however, a zinc 
ment required in the system has been de- deposit was discovered, and during the last 

) signed and developed by Marcona, and _ year, the mine has occasionally produced 
| patents and trademarks have been applied zinc concentrates. The mine has a concen- 

for. Early in the second half of the year, trating plant with a capacity of 250 tons 
Marcona concluded a contract for delivery per day. Its zinc concentrates are reported 
of more than 2 million tons of slurried to contain around 60 percent zinc and some 
iron-ore concentrate to the new Portland, cadmium. Inasmuch as the company is in- 
Oreg., plant of Oregon Steel Mills, an affil- debted to the Mining Bank, the latter is 
iate of the Gilmore Steel Corp. of San now supervising the working of the mine. 
Francisco, Calif. The San Ignacio de Morococha, S.A., | Iron and Steel.—The Government steel Mining Co. was scheduled to complete in- 
company, SOGESA, achieved new highs in _ stallation of a concentrating plant by year- 
the output of pig iron, steel ingots, and end at their new San Vicente zinc mine, 
merchant mill products. The plant con- located in the District of Vitoc (beginning 

: sumed 265,000 tons of iron ore of which of the jungle area), Province of Tarma, 
approximately 211,000 tons was in the form Department of Junin, in central Peru. The 
of pellets. Tests initiated in 1968 have def- concentrating plant will have a capacity of 
initely established the benefits to be ob- 700 metric tons per day and will produce 
tained from use of 100 percent pellets in between 72,000 and 75,000 metric tons of : the blast furnace charge. The use of pellets zinc concentrates (more than 60 percent 
has not only increased the output of pig zinc) per year. About 350 workers were 
iron but has also reduced coke consump- employed during the construction stage, 
tion by 20 percent. but this number will be reduced to about 

Lead and Zinc.—Mitsui Mining and 200 to 250 workers when construction is _ 
Smelting Co. of Japan reported that its completed. The concentrates will initially 
Peruvian subsidiary, Santa Luisa, S.A., will be hauled by trucks from the mine, but 
double the capacity of its zinc, lead, and the company is constructing a 4-inch pipe- 
copper ore treatment plant to 1,000 tons line, 14 kilometers long, to carry the con- 
per day. Expansion work on the flotation centrates from the mine to the central 
plant was to commence before the end of highway from where they will be trans- 
the year. Current output at the mine was ported by truck to the port of Callao to 
500 tons per day of ore containing 12 per- be shipped to Japan at the rate of about 
cent zinc, 6 percent lead, and 2 percent 6,000 metric tons per month. Mining is a 
copper. During the year the mine produced _ new venture for this section of Peru which 
39,600 tons of 48-percent zinc concentrates; has mainly been devoted to agriculture in 
14,400 tons of 52-percent lead concentrates; the past. However, successful operation of 
and 3,000 tons of 20-percent copper concen- the San Vicente mine could develop a new 
trates. ‘The lead and zinc concentrates were industry in the area inasmuch as other 
exported to Japan, while the small copper mineral deposits are known to exist. 
production was sold locally to Cerro de Grace and Cia. had established a Peru- 
Pasco. vian subsidiary which has been developing 

It has been reported that the Toho Zinc two base metal mines in Peru for several 
Co. Ltd. of Japan has taken a I-year option years. Development has been satisfactory, 
on the Gran Bretafia mine, during which and a 500-ton-per-day mill will be built 
time the Japanese company will invest at the Ticapampa lead-zinc-silver mine lo-
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cated north of Lima in the central high- 44 years, the Government expropriated the lands. The Ticapampa mine was operated remainder of IPC’s property including the until 1967 by the Anglo-French Tica- marketing and distribution system, real pampa Silver Mining Co., Ltd., S.A. In 1967, estate, and the 50-percent share in the Lima Grace and Cia., Minera Castrovirreyna, concession. Properties seized were turned ‘and Cia. Minera Condor took over the over to Petroperu, the State oil company. old company and formed the Cia. Minera (In July, the name of the State oil com- Alianza, with Grace as a minority share- pany, Empresa Petrolera Fiscal, was changed holder, to explore, develop, and operate to Petroperu, an abbreviation for Petrdéleos 
the mines of the Ticapampa District. The del Peru.) The remaining 50-percent share — | net result of Alianza’s intensive explora- in the Lima concession is held by Burmah tion program was the development of suf- Oil. 
ficient accessible ore to warrant the expan- During the year, there were about 41 
sion of the operation to around 500 tons million hectares under exploration and per day. Construction of the new opera- exploitation concessions. Of this amount, 
tion was expected to start in the latter 38.95 million hectares were assigned to 
part of the year. Petroperu. About 1.6 million hectares were 

in eastern Peru’s Amazon basin where no 
MINERAL FUELS new development was active nor planned 

As though to prove its good intentions With the exception of the small producing 
and to counteract the antiprivate capital fields of Ganso Azul and EI Oriente. It has impression created by its seizure of IPG Since _been reported that late in the year, "properties, the Peruvian Government in the Texas Petroleum Co. renounced all of 
January granted offshore concessions to  itS concessions in the eastern zone amount- 
three of the nine companies which had 18 to some 245,764 hectares. These were applied for acreage between 7° and 16° Concessions held over a period of niany 
south latitude and granted also one inland Y¢@rs and on which exploration work had 
concession in the Sierra. The favored con- €e? done. It is understood that the com- 
cessionaires were Occidental del Peru, Inc., P@Y relinquished the concessions for lack Texas Petroleum Co., and the Government. of positive findings. Sixty thousand hectares | 
owned Empresa Petrolera Fiscal. The com- '™ the | coastal fields comp rised the Lima panies were awarded 3-year exploration Concession which is jointly held by Burmah 
concessions over areas varying between Oil and Petroperu. Continental Shelf con- 
395,000 hectares and 400,000 hectares. The  CeSsions include 35,000 hectares under ex- 
Peruvian Gulf Oil Co. was awarded a 5-  Ploitation by Belco Petroleum Corp., and 
year exploration concession covering 280,000 800,000 hectares are the two exploration hectares in the Cuzco and Puno regions, Concessions on the southern Shelf granted 
All of the above concessions were applied to Occidental Petroleum Corp. and Texaco 
for under the Petroleum Law, No. 11780, O11 Co. . . and were granted within the terms of that __ There were 38 exploration wells drilled 
Law. These were the last concessions to be 1” 1969 of which 23 were offshore, 14 were granted under 11780 as the Government, " the coastal zone, and 1 was in the eastern 
by means of Decree Law No. 17440 of Feb-  20N€- Of the offshore group, 4 were pro- 
ruary 18, prohibited the granting of any ducing and 19 were abandoned. In the new petroleum concessions within the ter-  @stal zone, 6 were producing, and 8 were | ritory of Peru. It is considered that Decree @bandoned. The above drilling activity Law No. 17440 was a hasty intermediate |W4S Carried out by the two big producers 
measure pending the issuance of a new i” Peru—Belco and Petroperu. The only Petroleum Code which had been under other hole drilled during the year was by 
consideration by the Government since Mobil in its unsuccessful exploratory ser- 1968. However, by yearend, although petro- ies in the Santiago River area of eastern 
leum interests had seen drafts of a proposed Peru. The drilling rig was returned to 
code, the final law had not been issued. the United States. 

The final act in the removal of IPC There were 152 development wells drilled 
from the Peruvian petroleum scene was during the year with 24 nonproducers. All 
accomplished in August when, for an al- of the producing wells were located in the 
ledged debt of $690 million asserted for Continental Shelf or the coastal zone. There 
illegal exploitation of its concession during were 7 drilling rigs actively drilling or



584 MINERALS YEARBOOK, 1969 

testing development wells at yearend, and __ two oilfields formerly worked by IPC, with 
723,002 feet had been drilled. _ 614,000 fewer barrels from La Brea y 

_ Production of crude petroleum decreased  Parifias, declining field for many years, 

2.7 percent below the 1968 quantity. Belco, and 654,000 fewer barrels from the Lima 

the principal private producer, increased concessions which had been holding steady 
its production by 924,000 barrels over 1968. except for a slight decline in 1967. Con- 
However, this was not enough to compen- tributions to the total supply were 64 per- 
sate for eight petroleum companies’ pro- cent from the Coastal area, 32 percent from 
duction decline of 1,474,000 barrels. This the Continental Shelf, and 4 percent from 

decline was largely accounted for by the the Eastern Zone. 

Table 5.—Peru: Distribution of crude petroleum production by zone and company | 

(Thousand 42-gallon barrels) | 

| Production 
. Zone and company —_— 

; 1968 1969 

CONTINENTAL SHELF | 
Belco Petroleum Corp. of Peru____...______--_--------------------------------- 7,492 8,416 
Petréleos del Peri__.______________________-_ eee eee ee eee 281 (4) 

Total______._______________ eee eee eee eee eee 7, TTB 8,416 

| COASTAL 
Beleo Petroleum Corp. of Peru__..___.__-__---.-----.-------------------------- 66 41 
Petréleos del Pert, Los Organos_____._.___-_-------.--------------------------- 1,553 1,574 
Petréleos del Perd, Lima concession 2__________.__-_-_..-----_------------------ 10,974 10,320 
Petréleos del Peri, La Brea y Parifias 3_____-_....__._______-__--.--------------- 5,564 4,950 
Petrolera Amotape, S.A_____________..-------------.-----------------+------+-- 14 2 

Total________________ eee eee eee eee eee) 18,171 16,887 

EASTERN , 
Compaiiia de Petréleo ‘‘Ganso Azul’’, Ltda_______.-.---------------------------- 612 621 
Compafiia Peruana de Petrdéleos ‘“‘El Oriente”, S.A___-.___----..------------------ 500 : 405 

Total_________-__ eee eee ee eee e+ 1,112 1,026 

Grand total_______________-_-..---------------------------------------- 27,056 26,329 
a 

1 Production figure included in ‘‘Los Organos.’’ 
2 Jointly held by IPC and Burmah Oil Co. until July 1969 at which time Peruvian Government confisca ted 

IPC’s interest and assigned the operation of the property to Petroperu. 
3 IPC until October 9, 1968; Peruvian Government agencies thereafter. 

Although Peru has about 2.5 trillion 72 percent of Peru’s gas. Practically all 
cubic feet of natural gas reserves, the production came from the coastal and off- 

greater part lies on the eastern slope of the shore areas. Petroperu’s plans for the future 
ees onntains °F mn the Amazon basin include the construction of an 812-mile- 

and therefore tar trom a large potentia long gas pipeline between the Talara and 
market. Petroperu accounted for about 83 . 200. milli bic f 

percent of ali the natural gas produced in Lima to transport ml von cubic feet 
Peru in 1969. La Brea y Parifias together Of gas per day. A tabulation of 1968-69 
with the Lima concessions produced about production and use of natural gas follows: 

en AN rT a 

1968 1969 
a 

Production of natural gas_______.__-_..-.__-.-__-_____-_.------million cubic feet_._ 75,792 74,452 
Liquefied gas___________..--_------------------------------------------do_-.. 3,555 3,301 
Used as fuel____________________-__-___-__---- eee eee ee -------do__._ 13,248 13 , 806 
Used in gas-lift__.._______...___-_-_--_--_------------.-------------------do_--. 9,806 9,659 
Returned to oilfield____________________--____-__--_----------------------do._.._ 14,594 10,415 
Flared or otherwise lost__.___________-__-__--------_--------------------do____ 34,589 37,271 
Utilization. ___________________---_----------------------------------percent__ 54.4 49.9 
Flared or otherwise lost______._____-_-----------------------------------do__-- 45.6 50.1
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Refinery output increased slightly, with ated and half-owned by Standard Oil Co. 

a small reduction at IPC’s former refinery of California). The following tabulation 

at Talara being more than offset by in- of refinery runs shows production for 1968 

creases at Petroperu’s La Pampilla refinery and 1969 in thousand 42-gallon barrels. 

and the Conchan-Chevron refinery (oper- : 

co 
Motor gasoline Kerosine Diesel Residual fuel Other 

1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 
nO SSSR 

Petréleos del Pert: 
- ‘Palara_._..__-------- 6,884 6,155 3,076 2,921 5,330 5,503 4,640 4,498 1,859 1,673 

La Pampilla___------- 1,939 2,160 611 589 559 625 2,164 1,847 *521 518 

Iquitos____--..------- 85 108 58 70 129 = 89 98 87 1 2 

Refineria Conchon-Chevron, 
S.A__.-..-------------- 1,068 1,194 65 144 378 455 1,147 1,216 r 86 179 

Cia. de Petréleo Ganso . 
Azul, Ltda___.---------- 137 127 76 68 145 151 112 118 4 1 
ee ec 
tr Revised. 

Four refinery products accounted for 91 for expansion from 60,000 to 80,000 bar- 

percent of the output, a slight drop of 2 rels per day, and construction of a new. 

percent from the 1968 production. Output 25,000-barrel-per-day refinery at Mollendo 

of these products in million barrels were: has been projected for the near future. 

Motor gasoline 9.7; residual fuel oil 7.8; Domestic consumption of petroleum prod- | 

diesel oil 6.8; and kerosine 3.8. ucts apparently has varied little com- 

Petroperu’s 20,000-barrel-per-day Pam- pared with the previous 2 years. Prelimin- 

pilla refinery, built by the Japanese Gaso- ary figures show consumption of 9.9 million _ 

| line Co., will be expanded to 30,000 bar- barrels of gasoline, 8 million barrels of 

rels per day with completion scheduled fuel oil, 6 million barrels of diesel oil, and 

for 1970. The Talara refinery is scheduled 3.9 million bartels of kerosine.
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. By Ta Li? 

The Philippine mineral industry grew completed. Plans call for the integrated 

steadily during 1969, with the value of min- steelworks to be completed by late 1972. 

eral output reaching an alltime high of Preparation of new legislation to replace 

$313.8 million, a 20-percent increase over the country’s basic mining code in the Min- | 

the 1968 figure. The metallics sector, basi- ing Act of 1936 continued. During the year, 

cally export-oriented, was again the leader two drafts of a proposed mining code were | 

and comprised about 72 percent of the total submitted to the Philippine Congress. The 

output value. Nonmetallics, being local- first, sponsored by the private sector, en- 

market-oriented, contributed the remaining _visioned slight changes in some undesirable 

portion. Copper continued as the leading amendments but not in the basic concepts 

mineral produced, although cement, chro- of the present law. The second, sponsored 

mite, gold, and iron ore were also impor- by the Bureau of Mines, in essence recom- 

tant. mends the repeal of the present law and 

Among the major developments com- has provisions for such extensive changes 

pleted during the year was the startup of 4° the requirement of a license to carry 

the Marcopper Mining Corp.’s Santa Cruz Out exploration, exploitation, and processing 

mine on Marinduque Island. When fully work; the granting of such rights to only 
operative, the mine will reportedly be the those with sufficient technical, financial, and 

second largest copper mine in the Far East, organizational capability; and that applica- 

| the first being Atlas Consolidated Mining & 0n, not discovery, is the genesis of a min- 

Development Corp.’s mine at Toledo, Cebu. 18 right. _. 

Plans for the Philippines’ first copper re- The Philippine Senate Oil- Bill No. 676, 

finery were shelved because studies indi- introduced in 1968, was still awaiting pas- 

cated the project would be unfeasible. sage in 1969. It provides for the establish- 
Formal announcement was made to pro- ment of a commission with the authority 

p . 
. ws : to control internal petroleum product 

ceed with the exploitation of the nickel prices, costs of imported crude oil and 

laterites on the Surigao Mineral Reserva- product prices, and amounts of petroleum 

tion, and preparations were made for pro- imports. In addition, it would have the 

duction to start by 1972. Work on the final authority over expansions of existing 

Philippines’ first integrated steelworks at refineries, the licensing of new refineries, the 

Iligan, Mindanao, continued on schedule. setting of permissible rates of return for 

During the year, a cold-rolling mill became refiners, and the licensing of distribution 

operative and a hot-strip mill will soon be outlets. 

PRODUCTION 

The nearly 20-percent increase in 1969in and zinc produced were principally by- 

copper output was due both to existing products of copper and gold mining; the 

facility expansion at well established mines zinc was from gold-zinc ores mined at Tuba 

and to the development of new pits. Mer- on Luzon and copper-zinc ores extracted 

cury production benefited from a new kiln —Tining engi B & Mi Washi 

added in 1969. The small amounts of lad ton DQO Oe asning- 

587
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at Bagacay on Samar. Byproduct molyb- with $56.8 million, followed by gold ($30.3 
denite was derived mainly from copper ores million), iron ore and concentrate ($13.8 
of the Sipalay mine on Negros. million) , chromite ($8.8 million) , and salt 

($7.4 million). Not included in total out- 
Breakdown of mineral commodity output put data were iron and steel products, 

value showed copper ores and concentrates, which were of some significance, and petro- 

valued at $168.6 million, was the most im- _leum refinery products, which were of con- 
portant item in 1969. Cement was second siderable importance. 

Table 1.—Philipines: Production of mineral commodities 

(Metric tons unless otherwise specified) . 
nn 

Commodity 1967 1968 1969>P 

METALS 
Cadium, mine output, metal content.__._...__..__.--_--.-- 2-8 3 2 ~----- 
Chromium, chromite, gross weight______._._.....-._._-thousand tons__ 420 439 470 
Copper, mine output, metal content___.___.--._._._--.-__-___-_do___. 85 110 131 
Gold _-.-..------------------...._._.___.-..-thousand troy ounces__ 491 527 571 
Iron and steel: . 

Iron ore and concentrate__.____._._.__..--.---.-.-thousand tons__ + 1,478 1,353 1,561 
Ferroalloys...-.-----------------_ 2-22 eee e eee 718 NA 850 
Steel semimanufactures__._................_..__._thousand tons__ 187 210 294 

Lead, mine output, metal content__________________-__-__-_- eee 95 84. — 67 
. Manganese ore and concentrate, gross weight___._......-thousand tons__ 86 66 20 

Mercury, mine output, metal content._.____......_.----76-pound flasks_._ 2,611 3,544 3,478 
Molybdenum, mine output, metal content_________...-_-__-----_.-______ 25 43 16 
Silver, mine output, metal content.__.._._......_thousand troy ounces.. 1,396 1,575 1,561 
Zine, mine output, metal content___.._......-_.-.---_.-------.------. 1,548 2,243 3,286 

NONMETALS 
Asbestos. _...-..-.------------- eee eee 58 32 45 
Cement, hydraulic___..._.------_.---....--..-----.--thousand tons_. 2,112 2,564 2,950 
Feldspar____------------------- 2 eee eee eee NA 42 ,324 35,391 

- Fertilizer materials: “ 
Crude: Phosphate rock...__..--._-_.--.-_---------_----------- 1 | 521 NA 

. Manufactured: 
. Nitrogenous__._._.---.-_.----_-_-- ee eee NA 9,097 9,731 

Mixed and unspecified_____--.-....----_-----_------------_._ 84,255 93 ,312 81,283 
Gypsum and anhydrite, crude_____.______.___._____.._thousand tons__ r 20 21 37 
Lime. ~_-_------------------- eee 0 84 105 216 

| Pyrite and pyrrhotite (including cupreous): 
Gross weight____...2....._.__...._....__.___.___thousand tons__ 146 182 96 

Quartz, glass sand____.-..._-_-.___-_..-__--____.--______-_____.do__._ 311 429 638 
Salt, marine____..-_---.------- 2 eee. do 116 217 231 
Stone, sand and gravel, n.e.s: 

Crushed and broken: | ° . 
Dolomite__.--.--------.----------------------------------. 6,794 6,198 4,826 

; Limestone_____.._.-------------------.----.-thousand tons._ 13,3384 3,789 | NA 
Sulfur, elemental. _._.._-.._.-.- 2-2-2 eee eee 24 42 32 
Tale. __--------------- eee 444 872 942 

MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades. __-._......_..__...-__.___-_-___-_.-__thousand tons... 65 32 53 

Petroleum, refinery products: 
Gasoline, aviation and motor_____...._.-thousand 42-gallon barrels._. 12,792 18,720 14,561 
Kerosine and jet fuel______-__.____--._.__._..---___-------do____ 3,775 5,807 5,744 
Distillate fuel oil. -_-____._._._.---._.-_---.----- -.-------do____ 9, 538 11,261 12,853 
Residual fuel oil__-_.._.--.._._----..---_ 2-2 _u-----_-do_-_. 16,500 20, 586 21,337 
Refinery fuel and losses. __-.._____....-_.--_--_-_.-----.--.do___. 2,913 3,721 4,271 
Other, including unspecified. ______._......-_--.-.-----.---do____ 1,347 1,261 1,744 

Total___---.------------ eee ------_--do-__. 46,860 56,356 60,510 
ee eee 

P Preliminary. t Revised. NA Not available. 

TRADE 

| Philippine mineral commodity exports in 1968; chromite ores, $9.7 million, com- 
consist chiefly of metalliferous ores and con- pared with $8.3 million in 1968; mercury, 
centrates. Major 1969 mineral exports in- $1.5 million, compared with $1.6 million in 
cluded copper ores and concentrates, valued 1968. The United States was the destination 
at $132.6 million, compared with $113.5 of nearly half of the refractory chromite and 
million in 1968; iron ores and concentrates, about half of the copper production from 
$14.3 million, compared with $10.0 million the Lepanto mine. Virtually all the re-
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maining copper, metallurgical chromite, and Table 2.—Philippines: Exports of 
iron ore were sent to Japan. selected mineral commodities 

The bulk of P hilippine mineral imports (Metric tons unless otherwise specified) 
consists of base metals (chiefly iron and £©>£———— HW —___ sss 
steel) and mineral fuels. In 1968, about Commodity 1966 1967 
$110 million of base metals and $106 mil- METALS : 2 

lion of mineral fuels were imported. Data Chromum: ‘cal 104.978 129.797 
at . etallurgical_____.--.- , , 

for the first half of 1969 showed that im Refractory ........... 473.952 294544 

ports of base metals were running about  Copperoreandconcentrate. 260,634 395,636 
10 percent-higher, while imports of mineral Iron ore and concentrate = wo 
fuel t the same level th . thousand tons. - 1,546 1,382 
ueis were a c : e as Ue Previous = Manganese ore and concen- 

year. Japan supplied over half of the base trate._---------------- 64,826 75,833. 
| metal imports. Some two-thirds of the crude Mercury. 76-pound pasts - ore ota 

oil imports, the largest component of im- ame ore anecexeereee ee 
ported fuels, came from the Middle East, Source: Department of Commerce and Industry, 

d the 1 hird £ “Malavsi Bureau of Census and Statistics, Foreign Trade Sta- 
and the last third trom Malaysia. tistics of the Philippines, Manila, 1966 and 1967. 

_ Table 3.—Philippines: Imports of selected mineral commodities 

(Metric tons unless otherwise specified) . 

oo Commodity . 1966 1967 . 

METALS a , 
Aluminum, metal, including alloys, all forms..____-.----------------------------- 7,252 9,076 © 
Copper, metal, including alloys, all forms......_...------------------------------ 4,567 5,168 
Iron and steel: . 
Serap__.-_--------------------- +--+ ene eee eee eee eee = 6,379 11,279 . 
Pig iron, ferroalloys, and similar materials___....-..------------------------- 14,360 14,985 — 
Steel, primary forms and semimanufactures___._----.---------thousand tons-- 454 718 

Lead, metal, including alloys, all forms..-...._...-.--.-------------------------- 4,847 4,636 
Tin, metal, including alloys, all forms .___.-.-.------------------------long tons-_- 518 624 

_ Zine, metal, including alloys, all forms_-~_--.------------------------------------ 16 ,393 16,249 

. NONMETALS 
Asbestos. ______-___-__----_---_---------- eee ee eee eee eee ee nee e--- = 1, 730 1,837 
Clays, kaolin...._.._.__._.-__--.---- --- eee e-----e = ------- «= 983, 819 3,950 
Diatomite and other infusorial earths____._..._-_----_.--------.---------------- 11,924 - 403 
Fertilizer materials: 

Crude, phosphatiec____2.......--.....-...---.---.-------.-.--thousand tons-- 24 106 
' Manufactured________--__-__.--.--_---__--------------------------- do -- 107 197 
Gypsum.__._..--._-.-_----- eee eee eee eee -- «= 64,568 58,009 
Sulfur, elemental, all forms___.--..-------.------------------------------------ 558 2,710 
Tale. _--------2----L-----------------------------ee---e-------- 2, 859 2,838 

- MINERAL FUELS AND RELATED MATERIALS 
Coke and semicoke. _________.__-___-_-_---------------------------------------- 14,059 14,803 
Petroleum: . . 

Crude_..------------.--.-----------------------thousand 42-gallon barrels. 40,197 46 ,537 

Refinery products: 
. Gasoline..___________._ 2 eee eee eee eee eee --- dor... = 2, 081 620 

Kerosine___..____-___------------------------ eee OS 408 84 
Distillate fuel oil. _.._.____.__.-_----.-----._.--_-------_---------do__-- 361 165 
Residual fuel oil________.__.__-__--__---------------- ++ ---- dL 591 71 
Lubricants. ._.-____--_-_--__-_----- eee dd. 719 629 
Other______.._-____.-_____ eee eee dL 159 277 

Total. _.--.-2- 22-0. = 4,269 1,846 

Source: Department of Commerce and Industry, Bureau of Census and Statistics. Foreign Trade Statistics 
of the Philippines, Manila, 1966 and 1967. 

COMMODITY REVIEW 

METALS central Luzon. New reserves were outlined, 

Chromite.—The downward trend of the a ueceres oune oP he sais megan n. me 

Philippine refractory chromite production - Output from the mine will be able 
was reversed in 1969, as production rose to to be maintained at the 350,000-ton level 
358,787 tons, about an 18-percent increase. well into the 1970’s. However, the future of 

All refractory chromite came from Consoli- the industry does not presage substantial 
dated Mines Inc.’s Masinloc mine in west- growth, as there is an accelerating trend



590 MINERALS YEARBOOK, 1969 | | 

toward replacing open-hearth, chromite tion circuit was added to the Toledo mill, | 
. brick furnaces with basic oxygen furnaces increasing the daily mill capacity to 27,000 
requiring higher temperature refractories. tons by 1970. | | 

Production at the Acoje Mining Co., Inc.’s A pilot plant was completed in early 1969 
Zambales property, the country’s only pro- near the Lepanto Consolidated Mining Co.’s 
ducer of metallurgical chromite, decreased Mankayan mine in Luzon. Test runs for 
nearly 20 percent to 110,992 tons. arsenic-free copper matte production were 

in progress. When the plant is in full opera- 

nae PRE Tn cect ent mach Prowes cin twill save. Lepanto. Consolidate 
existing mines and exploration for and penalty charges on the high arsenic content 

development of new mines. At yearend 1969, ns da Mini | dustrial C 
the country possessed reserves of over half armeudue Manns and i whe Sinal orp. 
a billion tons of disseminated copper ore v ona T ne aa re , he ines, the olpa s. yon | 
grading 0.6 to 0.9 percent. In view of the Pros: tSrane an a © Bagacay on Samar 
planned expansions, and the present con- island tne pagacay mane, wn ich was mu 
struction of new facilities, Philippine cop- me a oN noe YP nh an 1 ne van At 
per output should exceed the 200,000-ton ‘0 ROMMA’ Operations during the year. 

| level by 1972. the Sipalay mine, overall daily capacity was | 

Thirteen of the 16 mining companies increased to 8,000 tons. Further expansion 
producing copper in 1969 were primary to 12,000 tons is envisioned for 1970. Ca- 

_ producers. Mine-copper output by major pacity was also . increased at the Philex 
producers is shown in the following tabula- Mining Corp. mine and mill at Tuba MY 
tion: | west-central Luzon through the addition of 

. a new 6,000-ton-per-day mill put on stream 
Css: Argus 1969, bringing total mill capacity 

_ Company 1968 1969 to 10,000 tons per day. ; 

: Atlas Consolidated Mining and Marcopper Mining Corp., a joint venture 
Lene ee  ee Hoabed Min ing 42,200 51,000 of the Philippine Government and the | 

Co._..---...-.--_--_.---.. 26,000 25,900 Placer Development, Ltd. of Canada, joined 

Marinduque Mining and Indus- the ranks of Philippine copper producers 
Bagacay....------------- 7,800 10,400 in late 1969 with the startup. of its Santa | 

—— hitex' Mining Gorp 22227277. “83100 12,800 CrW2 porphyry copper mine and mill. Pre- 
: —_______________ sent ore reserves at the mine are estimated 

Total_....-..---------- 100,500 117,700 at 90 milion tons, averaging 0.75 percent 
copper. Initial annual copper production 

Atlas Consolidated, the largest copper is expected fo be $5,000 tons. The mine was 
producer in the Far East, derives all pro- built at a cost of $60 million, and all pro- 
duction from underground and open-pit duction for the | next 10 years 1s under 
workings in Toledo, Cebu. Presently, all Oo had r delivery to Nippon Mining 
output from the workings is beneficiated “o. i“ ° Jap an. | . 
at the Toledo mill, with the underground ] neat i Mee en COPP 3 Pie te. con 

Lutopan mine supplying about 80 percent inc’s Kennon mine and rail in Mountain 
of the feed. However, plans were approved Province The mill was reported! erat- 
in September 1969 for the installation of . . full ; «360 Y OP d 
a new 20,000-ton-per-day mill to process ing at its u cap ay, of 2,000 tons-per-day, 

ore from the Biga pit, where output is be- and capacity was Pp anned to be doubled 
ing expanded. The pit’s ore reserves have within the next 3 years. About 12 million 
been increased to over 160 million tons, tons of 0.63 p ercent disseminated COpper 

averaging 0.45 percent copper, by lowering ore nas en cr lineated and is being ex- 
the cutoff grade to Q.30 percent copper. The tracted by pane! caving. 
cost of the expansion program was esti- Gold.—The Philippines is among the 
mated at $20 million, reportedly to be world’s top 10 producers of gold. About 60 
funded by a long-term loan from the Mit- percent of gold production is derived from 
subishi Metal Mining Co. Ltd. of Japan in primary sources, and the remainder is a 
return for the marketing rights. The ex- byproduct of copper production. Benguet 
pansion is expected to be completed by Consolidated, Inc. the largest gold producer, 
1971. Meanwhile, a new grinding and flota- with its mines at Baguio in Mountain
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Province, accounted for nearly half of the are estimated at over 100 million tons, 

1969 total production. assaying about 1.45 percent nickel. The 
sae _ roject is planned to produce 34,000 tons of 

Iron Ore.—The Philippine Tron Mines, v chel annually, and il employ a hydro- 
Inc., the largest producer of iron ore, re-  etallurgical refining process developed by 
sumed normal op eration in 1969 after a Sheritt-Gorden Mines Ltd. of Canada. The 7 

year of poor production due to the transi- proposed output constitutes approximately 
tion to pellization of all iron ore output. 5 ig 4 percent of the 1968 world nickel 
Output in 1969 was 735,519 tons of pellets, production | 
compared with 1968’s 697,870 tons. The ; 
most dramatic growth within the industry Total costs of the project are estimated at - os 

in recent years has been in the iron sand $160 million; Bechtel Corp. of the United | 
sector. Iron sand production, from Maraveni States is designing the mining and milling | 
Consolidated and FILMAG, has contributed facilities, while Kobe Steel of Japan re- 
about 30 percent of the total iron ore pro- Portedly is supplying a $55 million nickel 
duction since the mid-1960’s. This has been plant. Groundbreaking for the project will 
caused by Japan’s preference for iron sands, >e in January 1970, and commercial opera- 
Japan being the only present outlet of “ONS May commence at yearend 1972. Two 
Philippine iron ore. other major lateritic nickel deposits in the 

| Philippines have been outlined by A. 
Iron and Steel.—TIligan Integrated Steel Soriano and Co. on Palawan and Mindanao. 

Mills Inc. progressed steadily with the con- Work on Palawan has indicated a possible 

struction of the first Philippine integrated deposit of 97 million tons assaying 1.37 per- 

steelworks, located at Iligan, Mindanao. cent nickel. The Mindanao deposits have 
Raw materials for the steelworks will be indicated ore reserves of 110 million tons 
derived from indigenous limestone and some assaying 1.27 percent nickel. Atlas Consoli- | 
domestic iron ore, with coke being imported. dated and Mining reportedly has been 
The company’s present facilities include a granted the option to acquire mining rights 

100,000-ton-per-year tinning line and anew over the two properties. | SO 
400,000-ton-per-year cold rolling mill, which 
was put on stream.in early 1969. A 65,000- NONMETALS 

ton-per-year hot-strip mill, now under con- . 
struction, will be finished in early 1970. In Cement.—The Philippine cement indus- 

addition, construction on the planned 1,500- tty experienced an unfavorable year in 
ton-per-day blast furnace and two 60-ton- 1969, as a cement glut engulfed practically 
per-charge oxygen furnaces will probably all 12 cement firms. ‘The oversupply was 
start in 1970 and be finished by early 1972. largely due to the Philippine Central Bank’s | 
The completed project is planned to pro- low priority in granting loans for construc- 

duce annually about 640,000 tons of crude _‘ tion projects as a result of foreign exchange 
steel and 430,000 tons of rolled products. difficulties. Although industry capacity 

(about 3.8 million tons in 1969) has grown 
Mercury.—Palawan Quicksilver Mines, 18 percent annually during the past 10 

Inc. the only producer of mercury, opera- years, cement consumption has increased 
ted its four rotary kilns at full capacity only 15 percent annually during the same 
during 1969. A fifth kiln was added at period. Nevertheless, five new plants are 
mid-year, thereby increasing total daily presently under construction and three more 
furnacing capacity from 350 to 475 tons of are in advanced stages of negotiation or 
ore. The company reportedly also lowered financing. Completion of these projects will 
its cutoff grade of mercury ore and thereby _ bring total annual cement capacity to over 
increased its reserve to over 1 million tons 8.5 million tons by the early 1970’s. In- 

of ore, averaging 2.5 to 3.0 percent mercury. creased efforts were being made by the . 

Nickel—The Marinduque Mining and foment industry to market outside the 
Industrial Corp. formally announced at ilipp mes, but such prospects appear dim 

Pp. fo y . due to stiff competition with the area’s P yearend 1969 that it would proceed with . 
: . other big marketers, such as Japan and 

the development and construction of a mine Taiwan 
and refinery to produce nickel from low- " 
grade laterites found in the Surigao Mineral Fertilizers—The Philippines fertilizer in- 
Reservation. Ore reserves at the property dustry continued to experience a slump in
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sales, as Japanese fertilizer imports satu- day. The sulfur will be mined by. open-pit 

rated the market. Three leading producers, methods and a subsequent decision will be 

Esso Standard Fertilizer & Agricultural made whether refining will be done by 
Chemical Co., Maria Cristina. Fertilizer autoclave or solvent methods. _ 

Corp., and Chemicals Industries of the | 
Philippines, Inc., incurred sizable losses in MINERAL FUELS 
1969. However, the industry’s future. pros- Petroleum.—All petroleum needs were 

pects are more favorable, as the country’s again supplie d by imports, as all efforts to 

foreign exchange shomtages _ Testrict find significant quantities of oil in the 
significant anerainee of das ta vent € ‘iL Philippines have failed. The Philippine 

ports, This was indicated as Japanese fet’ Government in mid060 called for explor 
| we - oo . ation bids on four areas, including the 

sition, nev project and expansion DOME. promising offre area bordering Sabah , ~ 5 . " Philippine refineries have a crude dis- - 
plans te Maniie plant, Sugar P Produc: tillation capacity. of about 180,000 barrels 

Corporated Marketing Association’s contract re 60.000 barrel Batan we ncfinere oF Cal. | 
with Japanese sources to construct a series | ., (Philippines) In - the 55 600-bareel 

or eer Pas a Ho a uhon: Tabangao refinery of Shell Refining (Phil- 
. . . p-S Pr ippines) Inc., the 50,000-barrel Bataan re- 

build with Japanese aid a $40 million fer- finery of Bataan Refining Corp., and the 

tilizer P lant wih 6 cae cap D of 1,000 15,000-barrel Rosario Cavite refinery of 
rons © urea an tons of ammonium 544) Refinery Corp. 

| ertilizers. = : | A new pipeline system linking the Caltex 
Sulfur.—Benguet sulphur and Chemical refinery at Batangas’ and metropolitan 

Corp., a subsidiary of Benguet Consolidated, Manila was completed in early 1969. The 
is developing a sulfur deposit at Duma- system, consisting of a 14-inch white petro- 

: guete, Negros Oriental. The deposit re- leum product pipe and a 16-inch black 
portedly contains over 30 million tons of fuel pipe, was constructed at a cost of over 
ore containing 30 percent elemental sul- $10 million. Operation began in mid-1969 
fur. The company hopes to start produc- with an initial run of 3.9 million barrels of 
tion in 1971 with initial output from the white and 2.8 million barrels of black oil 
mine expected to be about 2,000 tons per products. , |



The Mineral Industr olan e Mineral Industry of Poland 

By Bernadette Michalski * 

The mineral industry continued to be a Using both domestic and imported raw 

major contributor to Poland’s economy in materials, Polish manufacturers have made 

| 1969, providing an estimated 12 percent of notable advances in meeting domestic con- 

the gross national income. The industry sumer requirements, particularly in the 

| employed nearly 1.3 million workers or metals sector and to some degree in the 

about a third of the total industrial liquid fuels and chemical sectors. Emphasis 

employmefit. Total industrial growth in has now been transferred from the domes- 

1969 was estimated at a little more than 8 tic consumer market to the export market. 

percent. The economic council of the Communist 

Significant among the mineral industries Party has reappraised past investment 

"were coal and sulfur, the output of which methods and has adopted a new invest- 

ranked Poland about fifth in world pro- ment code awarding priorities to those | 

duction. The Nation took seventh position industries which are export-oriented, which | 

in world zinc production while ingot steel give a quick return on capital outlay, 

production, based on imported ores and which provide for an improved foreign 

domestic fuels, placed Poland tenth among exchange balance, and which move most 

steel producers. quickly into production. 

| PRODUCTION | 

The notable increases registered by the mining activity at Grzybow and _ Jeziorko. 

natural gas, nonferrous metals, petroleum New developments in 1969 included open- 

refining, and sulfur industries mostly ing of the Machow open-pit sulfur mine, 

reflect new capacities developed or con- the triple superphosphate unit at Gdansk, 

structed in late 1968. Prominent among and an ammonium phosphate unit at 

these were new gas wells in the Krakow Police. 

and Rzeszow regions, copper mine develop- In addition to the development and 

ment at the Lubin Glogow Basin, installation of new capacities the mineral 

increased zinc-lead mining activity at industry has undergone modemization and 

Bytom, Chrzanow, and Olkusz, the installa- mechanization which are most evident in 

tion of an Imperial Smelting furnace in the steel and coal mining industries. 

Miasteczko Slaskie, the opening of the Jan 

automated coal mine, expanded capacity at ; 
1 Foreign mineral specialist, Bureau of Mines, 

Plock petroleum refinery, and Frasch sulfur = washington, D.C. 

593
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| Table 1.—Poland: Production of mineral commodities 

(Metric tons unless otherwise specified) . 

Commodity | . - 1967 1968 1969 p 

: . 

Metals 

Aluminum: 
Metal, primary.__.-_..._..----....--------__--__._ 92 , 400 93 ,500 96, 800 Cadmium, metal including alloys, all forms ¢_.______....______.._....... tr 415 tr 415 420 

Copper: 
Mine output, metal content ¢_____--_-_-- 2-2 eee 16,500 +*26,600 48,300 

etal: 
Blister___._-_-----------.----- eee eee 27,000 28,000 © 48,000 Refined, including secondary___......-...__._..__._._____.___.. 42,200 43 ,600 54,700 

Iron and Steel: | 
Iron ore ‘and concentrate_._____......_........---_-_thousand tons__ 3,077: 3,050 2, 822 Pig iron including blast furnace ferroalloys__.___._._.__.__...__._do__ 6,581 6 , 839 7,028 Steel, ingots and castings.._-....-.-.-.----_.--.___._______._ do... 10 , 454 11,007 11,291 Steel, semimanufactures____._.-_--_--.----.------2-----------do_- 7,593 7,327 7,655 

Lead: 
. Mine output, metal content._...._--..--_-- 2 44,700 +*48,000 «49,000 Metal, including secondary. ____.-----.--------------------------. 44,800 42,000 60,700 

Nickel: . . : 
Mine output, metal content e_________-_-..-___- ee 1,500 1,500 1,500 Silver ¢....---------------------------------.--thousand troy ounces__ 160 160 165 

. Zine: a, 
Mine output, metal content__.._..._._._.____.__.____.._._-.... 156,600 *165,100 e¢ 167,000 
Metal, refined, including secondary_.__._.____.._._._........_.._... 196,000 202,500 207,500 

‘ Nonmetals | 

Barite ¢__.._--.------------------- 222-2 eee eee -e---e------- 47,000 47,000. 50,000 . Cement, hydraulic. ___--..--_.----_-------._.---._._..__thousand tons... 11,138. 11,600 11,830 Feldspar ¢...-------2-- 2-2 28,000 28,000 . 29 ,000 . 
‘Fertilizer materials: a, : a 

. Crude (natural): 
Phosphate rock... __.--..._.---___--_-_._-...__- e95,000 ¢95,000 ¢ 100,000 Manufactured: . 
Nitrogenous: | 

Gross weight___................___..___._thousand tons... 2,035 2,506 e 3,200 
Nitrogen content__-............._.-__-.-._____.__...do__ | 694 759 938 Phosphatie: 

ro Gross weight__.._.-..-..--.-._------L__________.__..do_. 1,972 2,415 2,700 . P20s5 content_....-.-..-.--.-. 2 u-_______ -do__ 380 474. . 534 
Gypsum and anhydrite: . | ° 

Calcined._.----------------- 2-2-2 --__e edo 153 167 e170 Crudee____----------_---.-- 2 i -_ dO. 755 790 e 810 Lime (quicklime and hydrated lime).._..__._.__._____._.__......._do.. 2,358 2,293 2,300 Magnesite, crude ¢_..___.-_-__.-._____.-__._....____.._______......... 45 ,000 45,000 45,000 — 
Pyrite and pyrrhotite (including cupreous): : 

Gross weight ¢___._---_..-----.2- 2 -_ ee 240,000 225,000 225,000 Sulfur content ¢.__--....--- eet 91,000 «88,000 88,000 
Salt: | 

Rock__.-_---------.---------._-----.__-___.___._thousand tons_. 830 969 - 1,166 Other... __.------2--- eed. 1,658 1,665 1,651 
Sulfur, elemental: 

Frasch process___--..--..-.---_-.---_._-___._.__--_______..__.do_-_ e 230 842 1,321 Other native___-.-_-.-...--.--_--______ ud e 492 495 660 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural__-__.________..__._._.____.___........ 349,200 408,000 NA 
Coal: 

Bituminous_____...-.-..---.-....._.____._____.___thousand tons_. 123,900 128,600 134,000 Lignite and brown____..._---__._________._______..._.._......do... 23 ,922 26,900 30 ,900 Coke, all types._.-__.__----.-------2-_--___-___ do. 15,200 15,700 16,166 Fuel briquets, all grades__._.-.-...--.._._.._-____.._________...._do__ 901 931 e 950 Gas, natural, marketed____..._.___.._..__..________million eubie feet___ 55,373 90,264 187,250 Peat_____-.---------22-- 2-2 -_-_________._____thousand tons._ 41 28 20 
Petroleum: 

Crude oil____--_--_---.- 2-2 ee dow. 450 475 439 
Refinery products: 

Gasoline, aviation and motor__.__.___.____.___________.___do_. 1,013 1,481 1,499 Kerosine.-_..-----.---.---------_._____._._______......do.. 19 42 50 
Other__.------------ ~~ ee ed 3,644 4,197 5,350 

eee 

e Estimate. P Preliminary. t Revised. NA Not available.
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| | ‘TRADE 

oo ~ Poland’s overall foreign trade $124 million in 1967 and $136 million in 

| approached equilibrium in -1968 with 1968. 
exports totaling $2,860 million? and About 70 percent (by value) of the 1968 

imports totaling $2,870 million. Mineral total mineral commodity trade turnover 

commodity trade, however, continued to was reportedly conducted with other Com- 

show an increasing deficit with imports at munist Economy (Comecon) nations. This 

$742 million exceeding exports by $139 figure, however, only indicates a general | 

million. The most notable increases in order of magnitude because many com- _ 

import values were those recorded for modities entering Comecon trade channels — 

petroleum and steel and these offset gains are not valued in accordance with world 
recorded in exports of coal and coke, market prices. Poland continued efforts to 

Poland’s dominant mineral commodity ¢xPand export markets in hard currency 
exports, which together accounted for nations. Although sulfur and semiprocessed 

ey . metals exports to the non-Comecon nations 

about half of the Nation s total mineral increased appreciably in 1968 and 1969, 
export value or $344 million. fuels still constituted the bulk of exports 

Imported crude oil and petroleum prod- - to this area. Coal and coke exports to | 
ucts were valued at $173 million in 1968. non-Comecon nations totaled $105 million 

The development of the domestic refining in 1968 and $89 million in 1967. . 
industry was reflected in the decreasing The 1969 Communist Party Plenum | 

share of the total imports accounted for by edict accelerating investments in those 
| leum products and the increasing industries directly affecting the foreign 
petro P . exchange balance should bring about 
share accounted for by crude oil. Growth increasing exports of coal, sulfur, copper, 

in petroleum product exports also reflects and finished steel products. Exports to 

the growth of the Polish oil refining non-Communist hard currency nations will 
industry, but despite these exports, the net increase in all of these commodities with 

trade balance deficit in oil remains sizable; the probable exception of copper, exports 

in 1967 it totaled $132 million, increasing  f which are slated, at least for the imme- 
to $150 million in 1968. | diate future, for the Comecon nations. 

Imports of iron ore, pig iron, and steel ——————— 

semimanufactured products resulted in the 2 Where necessary, values have been converted 
. . : from Polish zloty (ZL) to U.S. dollars at the official 

steel industry having a net trade deficit of exchange rate of ZLI—=US$0.25.
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Table 2.—Poland: Exports of selected mineral commodities 
(Metric tons unless otherwise sp ecified) | 

Commodity 1967 1968 Principal destinations, 1968 -_——— eee 

METALS 

Cadmium, metal including alloys, all forms. _-- 281  $$289 U.S.S.R. 200; West Germany 40. 

Iron and steel: . | a 
Iron ore and concentrate..__.......-.-.. 19,000 7,000 United Kingdom 5,000. 
Serap...--------------------.-.--.---. 33,8384 152,494 West Germany 56,170; Italy 43,000; 

Czechoslovakia 37,151. 
Pig iron including cast iron_____._.._...- 280,018 445,020 Japan 306,102. o 

| Ferroalloys__..---------------_-----.-- 289 1,059 West Germany 684; Austria 295. _ 
Semimanufactures____....thousand tons._ 1,149 1,412 Czechoslovakia 156; U.S.S.R. 189; 

United States 114; Rumania 98. 
Lead, ore and concentrate____..._........_... 18,908 9,238 All to West Germany. 
Zine, metal including alloys, all forms......... 92,424 99,279 U.S.S.R. 34,960; Czechoslovakia 12,681. Other, nonferrous metal scrap.........--..... 31,103 16,321 Austria 7 ,221; Sweden 4,209. 

NONMETALS — | 
Cement. ..-.----.------------------------- 736,117 225,388 Brazil 66,582; East Germany 46,442; 

| Nigeria 27,254; Czechoslovakia 8,187. 

Clays: | 
Bentonite. .._...-.---2--- ee 168 649 All to Czechoslovakia. 
Refractory__.........--.---.---.--...-. 59,642 61,800 Hungary 20,634; Italy 17,482; Yugo- 

slavia 13,271. 

Fertilizer materials: 

Manufactured: 

Nitrogenous- -_.--.-.thousand tons_- 85 159 East Germany 65; India 54. 

Gypsum and plasters: 
Gypsum__....-- ~~... __do__ 417 512 Sweden 198; Denmark 99; Norway 84. 
Plasters.._............._..__.______do__ 31 29 Finland 20; Austria 7. 

Lime.._.-.--.--------------------.-------. 48,042 66,869 Czechoslovakia 39,579; Hungary 11,750. 
Pyrite (gross weight)_.....-..---..---...-... 54,565 37,055 Czechoslovakia 25,253. | 
Salt, excluding brines____..___thousand tons_- 85 119 Hungary 35; Finland 31; Sweden 17. 

Stone: 

Dolomite__..---.----.-----.------.-.-. 3,094 3,232 Czechoslovakia 8,095. 
Granite. __...----------------.--.----. 22,681 27,219 Netherlands 25,903. 

Sulfur, elemental____._....___thousand tons__ 404 965 Czechoslovakia 165; France 102; Tunisia 

94; United Kingdom 62; Italy 45; 

Austria 44. 

MINERAL FUELS AND RELATED MATERIALS 

Coal and briquets: 

Anthracite and bituminous_thousand tons_. 24,029 26,002 U.S.S.R. 6,927; Denmark 3,475; East 
Germany 2,400. 

Lignite and lignite briquets___.......do_. 3,706 4,002 Ail to East Germany. 
Coke.._....-.------------------------.do_. 2,344 2,410 East Germany 852; U.S.S.R. 659; 

Hungary 290. 
Gas, manufactured____.__-_million cubic feet__ 425 351 All to East Germany. 
Petroleum, refinery products_._thousand tons. _ 673 1,473 Austria 338; West Germany 303; 

Denmark 217. 
eee
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| Table 3.—Poland: Imports of selected mineral commodities : 

(Metric tons unless otherwise specified) 

———_— OO _ kk eee 

. Commodity 1967 1968 Principal sources in 1968 
SE nn OOO 

METALS . . . 
Aluminum: 

Bauxite and concentrate__.._.___..-.-_-- 107,815 112,255 All from Hungary. 
Oxide and hydroxide_.__....-----.------ 167,312 196,298 Hungary 139,998; United Kingdom 

Arsenic trioxide....-...-..----------------- 601 | 589 U.S.S.R. 345; Sweden 170. 
Bismuth, metal including alloys, unwrought--_-- 105 121 United Kingdom 116; Netherlands 5. | a 

Chromite. ------------------2--2--s- eon 150,238 186,971 U.S.S.R. 75,964; Albania 27,092. . 

opper: 
Ore and concentrate. _..---------------- 18, 631 17,331 Chile 8,7 79; Belgium-Luxembourg 

Metal, including alloys, unwrought_..-.-. 37,6938 35,446 United Kingdom: 21,411; Belgium- 
Luxembourg 4,972. 

Iron and steel: 
Ore and concentrate._._...thousand tons.. 10,056 11,106 U.S.S.R. 10,008. 
Pig iron, including cast iron___.._-..-do-_- 704 949 U.S.S.R. 941. 
Ferroalloys._..-_.----=---------------- 5,930 7,964 U.S.S.R. 4,138; Bulgaria 1,948. 

Semimanufactures_____._.thousand tons-- 901 984 U.S.S.R. 405; Czechoslovakia 146. 

Lead, metal including alloys, unwrought_..-_... 17,089 18,677 Tunisia 5,991 i jgueosiavia 5,507; | 

Magnesium metal, including alloys, all forms-_-. 471 400 All from U.S'S.R. 
Manganese: 

Ore and concentrate___.__..------------ 354,025 351,075 U.S.S.R. 317,974; Cuba 22,000. 
Oxides. _-.-.--.----------------------- 4,550 5,718 U.S.S.R. 2,107; Morocco 2,024. a 

Mercury___..._...---------76-pound flasks._ 10,123 6,700 United Kingdom 2,466; Italy 1,595; - 
Switzerland 1,015. 

Molybdenum, ore and concentrate___-._------ 158 444 Canada 202; United Kingdom 110. 

Tin metal, including alloys, all forms.longtons.._ 3,171 3,246 United Kingdom 2,582; Netherlands 

Tungsten, ore and concentrate____.---------- 2,445 3,250 United Kingdom 2,750. - " 

Zine, ore and concentrate...__-.-------------- 107,274 85,861 U.S.S.R. 16,889; West Germany 
16,213; Canada 15,179; Norway , 
10,960. 

Other: | 
Nonferrous ores and concentrates....._.... 3,537 5,598 United Kingdom 5,170. 
Nonferrous metal scrap... .-------------- 13 _ 300 Belgium-Luxembourg 104; Netherlands 

Nonferrous rolled metal____.....-...-.-. 18,166 12,237 US.S.R. 4,975; Yugoslavia 2,080; 
Hungary 1,052. 

NONMETALS _ 

Asbestos__..---.------.-..-_-------------- 42,6382 42,241 USSR. 26,878; United Kingdom 

Barite._.........-------------------------- 26,501 12,892 Mainland China 9,715. | 
Cement. - ----------------- 22 2eo nomenon ane 214,236 319,535 U.S.S.R. 282,765. 

ays: 
Bentonite___._...-.._-----------.--.-- 4,233 4,881 Yugoslavia 3,747. 
Kaolin (china clay)..------------------- 71,3138 79,047 Czechoslovakia 45,008; East Germany 

 Cryolite._..----------eneeeeeeeeee-e------- 4,421. --4,276 France 1,780; U.S.S.R. 1,432. 
Diatomite_.........--.._------------------ 1,272 1,441 Belgium-Luxembourg 760; United 

States 660. 

_ Fertilizer materials: 
Crude: . 

Phosphatic_._..._...-thousand tons-- 435 5382 All from U.S.S.R. 
Manufactured: 

Nitrogenous__.__..--.---------do-- 68 52 All from Czechoslovakia. 
Phosphatic._.-....-------------do_- . 695 974 Morocco 600; Tunisia 344. 
Potassic..............---------do_. 1,700 1,796 East Germany 1,229; West Germany 

Fluorspar__...-.-.---.--------------------- 80,442 88,849 Mainland China 20,782. 
Graphite, natural___......------------------ .10,012 11,569 Austria 6,535; U.S.S.R. 3,192. 

Magnesite_._..._.-.----------------------- 104,147 152,757 North Korea 81,529; Czechoslovakia 

Mica, all forms......----------------------- _1,158 1,126 India 718; Belgium-Luxembourg 410. 
Tale... eee eee eee eeeeeee------ 10,271 17,547 North Korea 6,503; Austria 4,326. 

MINERAL FUELS AND RELATED MATERIALS 

Coal and briquets: 
Anthracite and bituminous 

coal____...__-._....-.-_thousand tons... 1,248 1,289 U.S.S.R. 919; East Germany 299. 

Lignite and lignite briquets_-_-_-.-..---do-- 223 136 All from East Germany. 

Gas, hydrocarbon: 
Natural___.___.__-_--million cubic feet.. 39,152 35,304 All from U.S.S.R. 

‘ Manufactured. -._.....-._----------do-~- 116 118 All from East Germany. 
Petroleum: 

Crude__._...--.--------thousand tons... 3,608 5,582 All from U.S.S.R. 
Refinery products_....-------------do-. 2,784 2,535 U.S.S.R. 1,587; Rumania 308; East 

Germany 242. 

a
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— COMMODITY REVIEW | 

| METALS accelerated, and completion. of the 40,000- . ; ton-annual-capacity refinery was scheduled lamin The 3.5-percent increase 2m for the first quarter of 1970. 

bly reflected ove fie nt i vNeathon of The intense activity in the copper indus- 
the Péchiney equipment at the Konin alu. "“Y Teflects the policy of selective industrial minum jant Thee lant, Poland’s second %¢Yelopment adopted by the Party Plenum: 
aluminurs refinery P as place d in opera- in early 1969. Under the policy, investment 
tion in 1966 but has experienced difficulty. ings Ct tree es afford. 
in reaching optimum production levels Paine forei ch 8 5 
resulting in a habitual below-plan output 5 Ge 5 oreign Th ey Steel 
for the aluminum industry. Poland’s two ermanium.—ihe Warszawa _— Stee smelters, the Skawina nd Konin, each Works has announced the construction of 
have a capacity of approximately 55,000 facilities for the production of 800 kilo- 
metric tons. An eventual 100,000-ton capac- §tams of germanium dioxide annually asa ity is planned for the latter. Some reports byproduct of other operations. The origin 

installed at Konin in Apel of 1968, hoe which it" will be vecerered. wae mee indy : installed at Konin in April o ; how- ° ever, actual production. in 1969 and a Cated. Available sources do not record any 
planned production of 98,600 tons for 1970 uns facilities at this plant, but the pos- 
do not substantiate this claim. However, ‘sibility of germanium recovery from _ 
a large sheet rolling mill was under con- coal and/or from some phase of steel- 
struction at Konin, with completion sched- ™aking cannot be discounted. 
uled for 1970. : : Iron and Steel.—Poland’s iron and steel 

Because there are no economic indigen- ineastty meuned fenth Position OG 
ous bauxite deposits, raw material world crude steel producers in ; 
requirements for ‘the Polish aluminum senting for just uncer . percent of 

| industry are met entirely from imports. total world output. evelopment pro- 
However, the Institute of Binding Building 84m was announced under which output Matis Opole Ba onion expert 0 Boudin, om ments involving the production of alumina . bs 
from shales and limestone as a coproduct expansion of. existing. crude. steel pl ane 
in the manufacture of cement, e Gro- ; ; 
szowice Cement mill was converted during rather an by code a ne entirely han 
1968-69 to an experimental center for this Plants. Plans include a greater emphasis operation. The. production technique 0D facilities for oxygen converter steel. In 
employed at the mill will annually yield 1969, oxygen converter steel constituted a 
an anticipated 6,000 tons of alumina. little more than 10 percent of total output, 
Polish operators hope that experience and by th it is slated to constitute ‘0 
gained at Groszowice may be applied at a pan . the planned total, or about 

n tons. proposed larger scale plant to be con- M™lllo 
structed at Nowiny in Kielce province, As a part of the development program, which will use colliery shale. Poland’s major steelworks were undergoing _ . is ¢XPansion and modernization throughout 

“or a es consicerare growth 1669 1969. In addition to efforts directed toward 
tere y me aL, per wneusiry 3 expansion of crude steel capacity, existing 
reflected the full-year op eration of the jy itet stamping and rolling facilities were Lubin-Glogow mines at Legnica. Develop- being expanded and modernized in an 
ment of the Rudna mine was undertaken attempt to bring downline processing 
during the year, and plans for a fourth Capacity into better alignment with crude mine in the Legnica area were reportedly steel capacity and with both present and 
underway. The Legnica electrolytic copper anticipated domestic demand for various 
refinery, expanded in 1967 from a 40,000 products. In the past, Polish sources have 
to 60,000 ton annual capacity, operated commented on the disparity between crude 
near capacity during the year. Construction and finished steel Capacity as well as on a 
of the Zukowice electrolytic refinery was decided trend toward increased needs for
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high-grade steels, a trend expected to con- Cowper stones are used to preheat the 
tinue and which. has not been met by blast. The Miasteczko Slaskie Complex also 
changes in domestic processing. includes a sinter plant for treatment of a 

About 60 er of the ee etal re high percentage of Waelz oxide in the feed 
iron output an percent of the 1 using fine coke as additional fuel. 
crude steel output came from the inte- . 
grated Lenin Iron and Steel Complex at 7 
Nowa Huta. Principally an open-hearth NONMETALS 

steelmaking plant, the complex also Fertilizer Materials——In response to agri- 
_ includes two oxygen-converters each of 100 cultural demands domestic production and ; fons capacity. i third similar converter is imports of fertilizer raw materials and ~ 

included in the plant's development pro- domestic output of manufactured fertilizers 
7079. which ee pate “ the maaility’s have increased significantly in recent years. 
: 500.000 Poe 969 e stee ity 4.900 000 Most notably, nitrogenous fertilizer pro- 

UU, . capacity 4,200, duction has more than doubled since 1966, 
tons). In 1969, as part of the overall steel While more than adequately meeting 
capacity development program, construc- domestic requirements for nitrogenous fer- 
tion reportedly was underway on a fan-  tilizers the fertilizer industry also supplies 
oot yPe aprnace, the frst or ot type in n the bulk of Polish requirements for phos- 

ollsh steel plant. It will be the seventh  phatic fertilizers, the latter manufactured 
ach furnace installed an the world and principally from raw materials. Phosphate 

5 oo toncap city are a eed wa two rock imports in 1969 totaled 1.8 million 
-ton- , tons rincipa rom the  U-S.S.R., 

oxygen refining process, with optimum uti- Morocco, Tunivia, and Algeria. The 
lization of furnace gas heat for smelting remaining Polish requirement for phos- oe 
the charge. The installation, scheduled for — phatic fertilizers and the entire 2-million- 
completion in the first quarter of 1970, ton requirement for potassic fertilizers are 
ve Ree two open wears furnaces. met through imports, with East Germany 

soma etude sel apecty ort maton ‘atonal supplying more chan half and the remainder supplie rance, ain, 
tons was undergoing expansion to a capac- and West Germany, y P 
ity of 4.5 million tons. The expansion will . ys 
include installation of oxygen converters. A aout halt one mrtrogen fertilizer ae 

thick-metal sheet mill was also under con- The Pul lant’ . J] Wy compicx. 
struction during 1969. It is claimed that € Pulawy I p ants daily capacity is 900 | this mill will be the largest in Europe tons of ammonia with associated facilities 

The schedule of continuing construction for cay P Oe vied mons A f thied 
on the second stage of the Srem foundry ng *0 P . gen. * | 
was accelerated from 389 to 27 months *™™monlum nitrate unit of 1,200 tons daily 

; capacity built by Kaltenbach and Cie 
under the new Government policy endors- (French) was commissioned during the 
ing accelerated development for enterprises ‘ear, bringing total ammonium 5 trate 
earning or conserving foreign exchange. years 5 eT veage 

. . capacity at Pulawy II to 1.2 million tons 
The Srem foundry supplies all the castings I we . ys 
for the H. Cegielski Works, manufacturers annua. ly. Additional nitrogen fertilizer 
of diesel en ines and m chin tools. princi- facilities were under construction during 

al export 3S ame dities achane tools, princ the year including the Wroclawek Works 
/ P Lea , and Zinc —Mining activity was scheduled for completion in 1971 with a 

centered at Bytom, Chrzanow, and Olkusz daily capacity of 1,500 tons of ammonia. 

with ores averaging 5 percent zinc and 1 __ Increased production of phosphatic ferti- 
percent lead. A new deposit was discovered lizer was made posible during 1969 with 
at Siewierz near the Olkusz-Boleslawiec the opening of a triple superphosphate 
region but no information as to ore type Unit at the Gdansk phosphate fertilizer 
or reserves was made available. plant. Designed and built by Dorr—Oliver, 

The expanded output of zinc and lead Inc. @ United States firm) the unt has an 

metal is attributable to the full-year opera- 27nUal capacity of 138,000 tons of P20s 
tion of the Imperial Smelting Furnace at C¢quivalent. Production of granulated 
Miasteczko Slaskie. The furnace has a superphosphate in 1969 amounted to an 
17.2-square-meter shaft and one condenser. estimated 150,000 tons of 47.5 percent P2Os,
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and about double that amount is antici: western markets, with the United Kingdom 
pated for 1970 at Gdansk. At Police, an and France among the leading importers. 
ammonium phosphate unit with annual : 
capacity of 230,000 tons was commissioned MINERAL FUELS 
at yearend. When all units of the Police 

| complex are completed in 1973, Poland Solid fuels remained the Nation’s leading 
will launch production of more complex cnergy source, supplying about 75 percent 

| fertilizers. of Poland’s 1969 energy requirement. How- 
Sulfur.—Polish sulfur production record- ever, discovery of additional gas reserves 

ed another major increase in 1969 with and expanded petroleum refinery output 

total output reaching more than 1.9 million have begun to alter the fuel balance. The 

metric tons, an increase of 48 percent over 1971-75 plan has alloted the expenditure 
the previous record level of 1968. The pro- of $2.25 billion for the development of the 

duction climb reflects expanded operations natural gas deposits and the means of 

at the Jeziorko and Grzybow Frasch mines marketing. By 1975 Poland anticipates an — 
and the opening, near yearend of the annual output of 423 billion cubic feet of 

Machow opencast mine. The commission- atural gas, an amount expected to supply 

ing of the Machow mine on the east Bank about 23 percent of the Nation’s energy 
of the Vistula River is a part of a phase- requirement in that year. Projections on 

out plan for the Piaseczno opencast mine petroleum refining development anticipate 

on the west bank of the river where sulfur that refined petroleum will provide 27 per- | 

bearing limestones have been mined since cent of all energy consumed in 1980. The 
1962 and workings now approach the refinery and development program will : 

, river’s edge. A complete transfer of open- stress production of gasoline and distillate 
a cast mining from the west to the east bank Oils, increasing the share of total output 

reportedly will be affected by mid-1970. accounted for by these products. : 
| Piaseczno ores are beneficiated at a 500,- Coal—The 4.2 percent increase in 

000-ton-annual-capacity flotation plant on output of bituminous coal over that of 

the east bank. A second flotation plant 1968 is largely attributable to increased 

with an initial operating capacity of productivity. Emphasis on mine mechaniza- 
500,000 tons of sulfur concentrates was tion and automation involves the planned 

commissioned for the treatment of the receipt of an additional 750 mechanical 

Machow ores. A three-stage flotation proc- coal cutters, 100 complex mechanized long 

ess is used at the plant. First stage concen- wall mining units, over 900 loaders of var- 

tration yields a product containing 60 per- ious types, and almost 5,000 conveyers 

cent sulfur, which is upgraded to 70 to 72 during 1969-71. Mechanical loading meth- | 
percent in the second stage and to 84 per- ods accounted for 77 percent of all under- 

cent in the third stage. The third stage ground coal loaded in 1969 compared with 
product can be melted and filtered while only 3 percent in 1950. | 

still hot to yield 99.5 percent sulfur in The mean daily production per colliery 
liquid form together with a solid residue has risen from 3,740 tons in 1959 to 5,170 
containing about 40 percent sulfur; the tons in 1969. Average daily production per 
latter is used in the manufacture of sul- mining face grew from 54.7 metric tons to 
furic acid. | 173.8 metric tons in the same period. The 

About 400,000 tons of sulfur is consumed Jan mine, an experimental automated 

domestically, principally by sulfuric acid mine, opened in December 1968, provided 
manufacturers whose increasing demands for full-scale testing of new systems of 
are Closely linked to the growth of the fer- automation. The mine was laid out on a 
tilizer industry. Two new sulfuric acid longwall retreating system. The longwall 

plants were commissioned during 1969. Both face in the mine is 540 feet long and 

the Gdansk and Police plants have a equipped for fully automatic operation. 

reported annual capacity of 350,000 tons of Output from the longwall face was 2,500 

sulfuric acid. Total sulfuric acid output toms per day. Experience gained in com- 

was 1.5 million tons in terms of 100 per- plete face automation will be employed in 

cent H,SO, in 1969. modernization and expansion of operations 

About 1.4 million tons of sulfur was in the Rybnik coal basin in upper Silesia. 
exported during 1969. Of this total an esti- Coal output in 1970 is anticipated at 142 

mated 1.1 million tons was bound for million tons. The use of automation and
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mechanization will contribute to an output In addition to domestic output, about 35 

planned at 160 million tons by 1975. billion cubic feet of natural gas was 
Coal exports continued as Poland’s prin- imported from the U.S.S.R. in 1969. While 

cipal foreign exchange earner. Exports of much of the available gas supplied fuel for 
hard coal totaled 26.4 million tons in 1969, heavy industry, about 21 billion cubic feet | 
with the U.S.S.R., Denmark, and Italy as was consumed in 1969 as feedstock for the 
principal recipients. chemical industry. By 1970 annual chemi- 

Natural Gas.—Proven natural gas_ cal industry consumption requirements for 
reserves located principally in southeastern feedstock gas are anticipated to be 70 bil- 
Poland were estimated at 1,624 million lion cubic feet. 
cubic feet in 1967. New gas deposits in Petroleum.—Activity in exploration con- oe 
central Poland and near Zamosc near the’ tinued throughout 1969. The petroleum | 
eastern border, discovered in 1968 and industry reported a total of 1.550 million 
1969, contributed an additional reserve feet drilled during the year of which 1.400 
estimated as high as 5,156 billion cubic million feet were drilled for exploration 
feet. and the remainder for production. Domes- 

The more than 52-percent increase in tic crude petroleum output in 1969 con- 
gas production over that of the prevous tributed less than 10 percent of the refin- 
-year is largely attributable to full-year ery throughput; the bulk of the refinery 
operation of Pcland’s largest oil-gas well throughput was imported from __ the 
located at Bochnia in the Krakow region U.S.S.R. Six refineries were in operation in 
and the operation of new gas wells in the Poland; however, the bulk of product 

Przemysl region. During the year, prepara- output was from the Plock refinery, which . 
tion of gas wells at Ostrawa Wielkopolska yielded about 5.5 million tons of petro- 
and Lezajk was underway, assuring another leum products of a total national output 
substantial increase in gas output in 1970. of 6.9 million tons.
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The Mi tr t e Mineral Industry of Portugal 

By F. L. Klinger + 

The activity in Portugal’s mineral indus- the Seixal works. Demand for nonmetallic 
try in 1969 was not appreciably changed construction materials increased in 1969, 
from that of 1968. Declines in mine output and production capacity for cement was 
of iron ore, tungsten and tin ores, and scheduled to rise by 50 percent by 1971. A 
pyrites appeared to be temporary. Develop- continuing decline in output of coal was 
ment of the Moncorvo iron ore deposits was accompanied by increased consumption of 
continued; new production facilities for liquid fuels, the completion of Portugal’s 
tungsten and tin were under construction second petroleum refinery, and construc- 

at the Panasqueira and Ribeira mines; and tion of oil-fired thermal powerplants near 
a new investment project was announced Lisbon. Several companies were interested 
for mineral deposits in the Aljustrel re- in offshore exploration for oil and gas, but 

gion. Increased output of iron and steel no concession awards were announced by 
appeared to indicate growth in capacity of yearend. | . 

PRODUCTION | 

In the mining industry, declines in pro- output of dimension stone was suggested 
duction of iron and manganese ores, tung- _ by the volume of exports. : 
sten and tin concentrates, pyrite, and coal In the processing industries, significant 
occurred in 1969. The output of tungsten gains in production of iron, steel, and ce- 
concentrates dropped by 4 percent, but the ment were accompanied by reduced output 
total reported value was 10 percent more of nonferrous metals and fertilizers. Out- 
than in 1968. Increased output of silver put of petroleum products increased only 
and zinc was realized at the Terramonte slightly, but a sharp rise in production was 
mine, but the grade of ore appeared to be expected in 1970. : 
lower. Production gains were reported for “7 Phusical scie st. B Mi Washi 

quartz, feldspar, and salt, and increased jon DG Oe 

603
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Table 1.—Portugal: Production of mineral commodities 

| | (Metric tons unless otherwise specified) | 

Commodity 1967 1968 1969 

METALS 

Antimony, mine output, metal content__-...-.-------------.---- 23 r 20 NA 
Arsenic, white__....-----------------------------+------------- — 252 183 e 200 
Beryl concentrate, gross weight___-....----.-.----------------- 14 F128 27 
Columbite-tantalite concentrates, gross weight__.......---..-.--- 14 r12 7 

Copper: 
Mine output, metal content: 

In cupreous pyrites___.-..--.-.----.--------.------~--- 3,471 4,279 e 4,000 
In other ore and concentrate__..------------------.--.- 139 r 188 101 
In precipitate___._-.--.---..-.-.--------------------- 53 BA 66 

Total_______-------.--------------------+--------- 3,663 4,521 e 4,167 
gue! refined___...-..-.----.-------------------+-------- 3,857 3,889 3,688 

Gold: 
Mine output, metal content.___.-..--------.--troy ounces-- 27,103 717,394 17,758 
MetaL__.._.._----..----.-.-----.----------=-------d0___. 20,191 22 , 666 NA 

Iron and steel: . 
Iron ore and concentrate: 

Hematite and magnetite___...__.........thousand tons.-_ 143 149 108 
Manganiferous__._........-...-----.-----------d0o__.- 54 55 56 

Pig iron.__.-.-....------.-------------------------do___- 278 281 335 
Ferroalloys, excluding blast furnace products: 

- Ferromanganese and ferrosilicon..._.------------------- 7,130 7,159 NA 
Ferrotungsten__......-...--.--.--.--_---------------- 370 299 3738 

Steel, ingots_._._.................---------thousand tons__ 302 r 302 387 
Steel femimanufactures: a 152 

ight sections_.__.._.....---.-----.-..-.-..-----d0___- . 
Other. ...-...-.----------------------~--------do__-. 79 \ r 280 290 

Lead: 
Mine output, metal content_._._.....---.------------------ 1,594 r1,926 1,822 
Metal, refined____._...--..----.-------------------------- 1,073 r1,227 1,074 

Manganese ore and concentrate, gross weight__.._...------------ 9 , 8382 9,663 6,960 
‘Silver: 

Mine output, metal content_____-_-_--.-------troy ounces... 356,789 327 ,000 338 , 765 
- Metal, including secondary. -__-..---..-...-.--------do_.-._. 275,210 296 ,365 NA 

in: 
Mine output, metal content__.__..-.--..-_..-----long tons__- 645 r 668 440 
Metal... 1-0 - do 592 619 496 

Titanium (ilmenite concentrate), gross weight___........--------- 535 r 604 127 
Tungsten, mine output, metal content.__._...--__.-----.------- 1,096 r1,383 1,255 
Uranium oxide (U3:Os) produced e__.____._-..---.-------------.- r95 95 95 
Zinc, mine output, metal content__._......-.-.------.---------- 507 361 1,553 

. NONMETALS 

Asbestos. .__ ~~ eee eee 52 r 85 203 
Barite._.... 2 eee eee eee 316 r 320 108 
Gement, hydraulic__._.....-__-.--_-_______.-.._thousand tons_. 1,821 1,861 2,086 

ays: 
Kaolin. ....------------_ ~~ ee eee 37,209 r 41,408 41,644 
Other_____-_---_- eee 52,000 46 ,000 NA 

Diatomite._..__.___-.----_-_-_-_-_ eee 3,499 3,512 2,834 
Feldspar____------------.---------.------------------------- 30,321 21,239 24,030 

Fertilizer materials, manufactured: 
Nitrogenous, gross weight......_.......-..-_thousand tons-__- 507 579 473 
Phosphatic, gross weight___-_.......-.--------------do_-_-- 491 489 451 
Mixed and unspecified. _...-___.--.---.--------------do_--- 167 165 195 

Total________--..___-__-_- ae -do_- ~~ 1,165 1,233 1,119 
Gypsum and anhydrite__._..._.---.---.-.--.------------do__-- 104 106 e110 
Lime (quicklime and hydrated lime)-_..----.....--.----.--do_--- 201 192 e 200 
Mica, all grades._._._.-.-.----------------------------------- 1,657 2,116 e 2,000 

Pyrite and pyrrhotite (including cupreous), gross weight: 
Noncupreous_ ____._....-.-.------..--.-..-thousand tons-_- 174 128 | 531 
Cupreous___...-.....-----.------------------------do__-- 354 433 f 

Total____-____. edo 528 561 531 
Sulfur content____._._.--------------------___..-do_--- 243 254 e 240 

Quartz: 
Common quartz.__._...---------------------------------- 60 , 545 r 54,318 90,909 

g Quartzite___.___..--- eee eee e-------- «=: 2276, 000 199 ,000 NA 
alt: 

Rock._._..-._----.-_---------------.____-theusand tons-__ 113 151 166 
Marine___._____________-----_---------_-_-_-_-__--_-do_-_. 321 263 e 300 

See footnotes at end of table.
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: Table 1.—Portugal: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 

NONMETALS—Continued 

. Stone, sand and gravel, n.e.s.: 
Stone: 

Calcareous: 
Dolomite. _..-.--.------------------------------- 5,340 12,196 NA 
Limestone, including marl and calcite_ thousand tons-. 2,732 3,427 NA 
Marble__._......---.----------------------do_-.- 181 163 _NA 

Other: 
Granite. ..._..2.--.-------- Le -dow 2,042 1,558 NA ~ 
Slate____.....-----------.-..----.---------d0___- 67 70 NA 
Other____.--------------------------------d0.__- 377 436 NA 

Gravel_______-_.-.--------------------------------do-_-- ' 219 160 NA 
Sand, not further deseribed__..-.--------------------do~_-- 769 835 NA 

Sulfur, elemental, including sublimed --..------.---------------- r 4,520 3,762 e 4,000 
Tale. ___-___.-----_----.-------------- ee ee 140 r 1,460 1,500 
Coal MINERAL FUELS AND RELATED MATERIALS : 

Oal: 

. Anthracite_..........----.-.--------------thousand tons-- 443 397 361 
Lignite._........--.-------------------------------d0_--- 39 31 8 

Coke, ga8S_._.---------.-------------------------------d0..-- 10 e10 e10 
Fuel briquets, all grades____--.---------------------------d0o___- 37 30 29 
Gas, manufactured___._.....----------------million cubic feet. - 3,622 3,810 4,031 

Petroleum refinery products: 
Gasoline. __.___-__-.-.--------.-----------thousand tons_- 407 4038 429 

_ Kerosine___.__...--_-------------------------------do___- 191 203 196 
Jet fuel________-_--___----.-.-.-----.--------------do_-_- 96 64 62 
Distillate fuel oil. __.._..--..-.-----.----.-.-------.do._.. 368 369 401 
Residual fuel oil....__....-.-.-.--------------------do__-_- 619 . 609 637 
Liquefied petroleum gases. _.------------------------do_~_- 34 42 41 
Other__._..---------------------------------------d0---- 57 _ © 50 64 

Total_._._.-__----_---------.-------------------do___- 1,772 e 1,740 1,830 
a  — 

e Estimate. r Revised. NA Not available. 

| TRADE - 

Stone, tungsten concentrates, pyrite, and Imports of iron ore, sulfur, nonferrous . 

silver-bearing concentrates of lead and zinc — metals, crude oil, and coke increased in 

continued to be the principal export prod- 1969, while imports of fertilizer materials, 

ucts of mines and quarries in continental iron and steel, and petroleum products 
Portugal in 1969. Combined value of these were close to the levels of 1968. Imports of 
exports was approximately $21 million,2 coal were sharply reduced. 
of which building and ornamental stone Imports of crude and processed fuels in 

accounted for about 50 percent. 1969 were valued at about $96 million, 
Preliminary data indicated that imports while imports of iron, steel, and nonfer- 

of unclassified diamonds from Angola were rous metals were valued at approximately 
valued at $43.6 million ($55 million in $78 million. 

1968), while exports of gem stones were : 
valued at $42.6 million ($38.7 million in 
1968) . Exports are usually destined for the ' 2 Where necessary. vannes have been, converted 

e ° rom Portuga scudo sc) to . dollars at e€ 

| United Kingdom. rate of PE’s 28.75 = US$1.00.
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_ Table 2.—Portugal: Exports of mineral commodities | 

(Metric tons unless otherwise specified) 

eee cs nt I I SS 

. ‘Commodity 1967 1968 
i a a a ae 

METALS 

Aluminum metal, including alloys, all forms_-_.--..------.---------------- 520 538 
Arsenic trioxide, pentoxide, and acids___.....--------------------------- 189 107 

- Beryl ore and concentrate__--..---.----------------------------------- 28 © 52 
Columbium and tantalum, tantalum ore and concentrate_._._....:-..--.-- 25 10 
Copper: 

: 

- Oreand concentrate. ___-.....---------------~--------------------- 33 81 
Metal, including alloys, all forms...........------.----------------- 1,033 526 

Iron and steel: . . . . 
Oreand concentrate, including roasted pyrite__..--...-.--------_---. 19 Al 
Metal: 

Scrap._...----------------------------+--------------------+-+-- 13 , 508 35,959 
Pig iron, ferroalloys, and similar materials. __.....-.------------- 7,925 6,729 

Steel, primary forms_.._.....------------------------------------- 10,581 9,121 
Semimanufactures: 

Bars, rods, angles, shapes, sections____..._..----------.--------- 2,332 10,423 
Dniversals, plates and sheets___...----.-------.-----------+----- 1,690 8,190 

. Hoop and strip__-_...---------------------------------------- — 84 NA - 
Wire____..------.------------------------------------------- 8,633 23 , 508 
Tubes, pipes, and fittings___....------------------------------- 19, 759 15,639 
Castings and forgings, rough.._-..------------.---------------- 239 414 

Lead: 
Ore and concentrate. ._.....-....-------------------+--------------- 2,415 3,674 
Oxides. _...__--.--------.----------- + ee eee ee eee 89 94 
Metal, including alloys, all forms___-.-_..-----_-------------------- 208 234 

Magnesium metal, including alloys, all forms__-.....-.--.---------------- - 8 14 
Manganese ore and concentrate___-....-------------------------------- 6,435 5,795 
Nickel metal, including alloys, all forms____....------.------------------ 43 Al 
Platinum-group metals and silver: 

Waste and sweepings: . 
. Silver and platinum___....------------------value, thousands__ $8 $23 

Gold__._...---------.---------------------------------d0___- $27 $26 
Metals, including alloys: 

Platinum group-__....----------------------------troy ounces_. 1,692 1,596 . 
Silver___.._.___-_-_-___-..-.--------------------------do___- 2,249 7,732 

Tin, metal, including alloys, all forms___._......--..-------------------- 389 801 
Tungsten ore and concentrate_.._....--..------------------------------ 1,500 1,791 

. Zine: 
Oreand concentrate. _.....-..------------------------------------ 985 (1) 

_ Oxide_._____---__------_ +--+ +--+ -- 104 119 
0 note including alloys, all forms.._......-----.-------------------- 288 172 

ther: Fo = 
Oreand concentrate, molybdenum, titanium, vanadium, and zirconium _-- 1,950 850 
Ash and residues containing nonferrous metals. ____..--.------------- 1,693 939 

NONMETALS . 
Abrasives, natural, n.e.s: 

Pumice, emery, natural corundum, diatomite, ete._.___._.....--------- 298 276 
Grinding and polishing wheels and stones._..__..-..----------------- 133 106 

Asbestos___.....--...-..--------------------------- ee eee 57 10 
Barite and witherite___...__...--.----.------------------------------- 6 10 
Cement.__.--....--.-_---------------------- +--+ ee ee 69 ,028 33,961 
Chalk__.__...-._._-_----------..----------+---+------------+------------ 121 161 
Clay and clay products (including all refractory brick): 

Crude clays, n.e.s.: 
Kaolin__..._.._....-_---_-------------------------+----------- 2,440 436 
Other___..._________-.---------------- +--+ +--+ #- ------- ---- 2,586 1,553 

Products: 
Refractory (including nonclay bricks)_--__...--..--------------- 12,544 3,639 
Nonrefractory__.-....--.------------------------------------- 17,803 10,575 

Diamond: 
Gen, not set or strung____----.---------.--------value, thousands__ $44,552 $38 , 905 

. Industrial. __.-..._.____-.-----------_-----__---------------- dL. - $681 $608 
Feldspar______------.----------------------------------------------- 11,575 9,063 
Fertilizer materials, manufactured: . 

Nitrogenous_ ___._......----------------------------------------- 95,725 64, 534 
Phosphatie__._-__._____------------------------------------------ 109, 498 98,479 
Potassic......--.___-.__------------- ee ee ee eee eee 1,080 327 
Other, including mixed_____------------.-------------------------- 19,829 23,415 

Gypsum and plasters______.-.---------------------------------------- 210 203 
Lime__....____--~-.--____u_-------- eee ee eee ee 3,187 2,265 
Mica, crude, including splittings and waste_____....--------------------- 936 1,622 
Pigments, mineral: 

Natural crude__________.._...---_-------------------------------- 69 95 
Tron oxides, processed______...-......----------------------------- 44 40 

Pyrite (gross weight)_..._.__.._.-.--.--.---------------------------------- 244,177 269 ,616 

See footnotes at end of table.
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Table 2.—Portugal: Exports of mineral commodities—Continued | 
(Metric tons unless otherwise specified) | 

Commodity 1967 1968 

NONMETALS—Continued 

Stone, sand and gravel: 
Dimension stone: ; 

Crude and partly worked: 
Marble and other calcareous. .-....._--..-.--..--.-....---. 105,648 93 , 751 
Slate__.....-..-.-. .---. eee 9,856 8,133 
Granite and other_.__._..--------.------.---------------- 1,718 24,669 

Worked: 
- Slate_....0. 2-2 eee 4,698 7,617 

Paving and flagstone__._....._....-- ~~~ eee 145,650 127,957. 
Marble and other___-..__..__---..-2_ eee 16,193 18,562 

Gravel and crushed rock_.__-.....------.--.------.---.----_------ 3,356 1,874 . 
Quartz and quartzite..._._..._._.-.--.---.---- eee 25,276 53,402 
Sand, not metal bearing..._..._....-.--..-----o-- eee ee 21,453 29 ,337 

Sulfur, elemental, all forms_...........-..---.------- 22+ lee eee 1,467 422 
Other nonmetals, n.e.s___ eee eee 156 , NA 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.._...........----..--.------------------- 306 75 
‘Coal and coke, including briquets.___...__---..._--_--.--..-.-----.-.-- 154 266 

Petroleum refinery products: 2 | 
Gasoline (including natural)__.__.._.._....-2---_-- oe 14,068 24,699 . 
Kerosine and jet fuel__...._..---._ eee eee. = 101, 501 123 , 824 
Distillate fuel oil. ........__-... eee 10,825 14,970 
Residual fuel oil_2...2.02.22-.2 22 eee 16, 067 17,089 
cM ee 6 389 8, 848 

que petroleum gases__..._-..------------------------- eee ee. , 
Other_____._--_--..--_--.- = sono ene een ee eee e enone 312 } 1,177 

Total._..--.-.--_---_--------- eee eee een eee eee =: 151,829 190, 607 

r Revised. NA Not available. - 
1 Less than 1% unit. . 

- 2 Excluding bunkers, | |
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Table 3.—Portugal: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

en ne ean enna 

Commodity 1967 1968 

METALS 
Aluminum: 

Bauxite and concentrate.__........-.--.---..---_-- eee 2,905 1,480 
Oxide and hydroxide... 22-2 ete 690 1,424 
Metal, including alloys: : 

Serap._.-..--.-------------- ee eee 50 23 
Unwrought.._...--.--..-.-.-----.-~-------- 2-2 ee 620 134 
Semimanufactures____.....-..-...-.--.--- ~~~ 7,908 8,490 

Chromium: 
Chromite__.........-..--.---- 2-2 eee eee 60 49 
Oxide and hydroxide_____._...-.---._--.-------- +e 123 95 

. Copper metal, including alloys: . 
Scrap__.-.-------------~------ ne nee nee 76 221 
Unwrought: 

Blister___...-..----------------------------- eee 1,537 1,948 — 
Refined, unalloyed__-_.-..--_--.------------------------.----- 3,933 2,976. 
Master alloys._....-..-....---.-.--------L +e 38 30 

Semimanufactures_-___......----_--.-------------------------- 6,051 6,866 
Gold metal, unworked or partly worked__................___troy ounces_. 2,959 1,292. 
Iron and steel: _. 

Ore and concentrate, including roasted pyrite_.._..._.-.-..--- 2 43,1386 — 101,596 
etal: 
Scrap....--------------.-5---------------- +--+ eee 4,573 3,734 
_Pig iron, ferroalloys, and similar materials_............_-_-_.-_.__ 2,599 8,394 

Steel, primary forms____..........-....- 2 ~~~ eee 4,045 8,443 
Semimanufactures: | 

Bars, rods, angles, shapes, sections._.._.......-.-..-.----..-.--- 46,724 37,286 
Universals, plates and sheets: 

Heavy, medium, and light plates and sheets, uncoated___..... 118,950 127,860 
Tinned plates and sheets. __....._...-.-.-2.-.-- ~~ 45,646 52 , 422 
Other coated plates and sheets. .._._.-..-----2 ~~ 15,369 12,012 

Hoop and strip__-.....--.--.--.--- eee 25,976 29,117 
Rails and accessories_.._......-...-..-.-..-------_-~------ eee 8,053 6,186. 
Wire____..-.--..----- eee ee 18,691 15,315 
Tubes, pipes, and fittings___.....---------------- eee 14,284 24,229 
Castings and forgings, rough_.......-..-_...-.-.---__._-- ee 569 528 

Lead: 
Oxides... 22-2 eee eee 46 5 
Metal, including alloys: . 

Scrap....-..-------.------ ee ee eee eee 89 Ad 
Unwrought and semimanufactures__._...------- 2-2 7,647 7,649 

Magnesium metal, including alloys, all forms__............._-._.._._._____ 2 3 
Manganese: 

Ore and concentrate___.......0.0.--0 0-2 eee 379 555 
Oxides. oe 64 45 

Mercury______.--_.--~-.-------1----------------._.._76-pound flasks__ 209 232 
. Molybdenum metal, including alloys, all forms__...._........._kilograms_. 400 400 

Nickel metal, including alloys, all forms__......-_.-...-_-.-__..._-______- 253 387 
Platinum-group metals and silver, including alloys: 

Platinum group_-_............--..-----..-......--.__-troy ounces_. 18,776 152 ,447 
- Silver. .-..-.-..---......---.--.--..--_.._ thousand troy ounces_. 982 602 

in: 
Oxides___-__.-----.-.----- ee -_-----~-long tons__ 12 12 
Metal, including alloys, all forms.__......_-..-...-_...__.__-_do_._. 29 62 

Titanium: 
Ore and concentrate 1__.____-- eee ee eee 349 466 
Oxides. . 22.22 eee eee 2,636 3,113 

Zine: 
Oxides. _ 2.22 eee eee eee 198 234 
Metals, including alloys: 

Unwrought.-._.-- 2 eee eee 6,252 6,198 
Semimanufactures...._.-_--.-_----__- 2 eee 308 695 

Other: 
Ore and concentrate of base metals, n.e.s____....._-__-___._._._-___- 138 268 

NONMETALS 
Abrasives, natural, n.e.s: 

Pumice, emery, natural corundum__________.__.__-_--_-_. ee 548 473 
Dust and powder of precious and semiprecious stone_._value, thousands_ $32 $57 
Grinding and polishing wheels and stones_________________.__.____1__ 242 285 

Asbestos_____..--- 2-22 eee 4,301 4,269 
Barite and witherite______......----2-- eee 297 208 
Cement. __.-_--.---2 2 eee 1,950 1,995 
Chalk___...---- 2-22 eee 2,026 2,884 
Clays and clay products (including all refractory brick): 

Crude clays, n.e.s: 
Bentonite. ____....-..--..----- eee 1,562 2,639 
Kaolin (china clay)........-..-.--2_-- -_ eee 986 2,290 
Other_.__-_. 20 eee 2,330 7,396 

Products: . 
Refractory (including nonclay bricks)_...._..---.-._..--___-_._. 5,481 7,356 
Nonrefractory........-..-.-.-------------------- ee eee 538 27 

See footnotes at end of table.
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_ Table 3.—Portugal: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) _ . 
ene nec mT SC Ea Ne 

Commodity 1967 1968 
eee ss rs aac eres eer— scr rece TS 

NONMETALS—Continued 

Cryolite and chiolite___......-.--------------------------------------- 50 _ 48 
Diamond, gem, not set or strung._.__------------------value, thousands... $42,021 $55,171 
Diatomite and other infusorial earths_ ---.--.--------------------------- 2,055 2,322 
Feldspar-. .-.---~-------------------------- +--+ 7 on nn nnn enn nee 852 1,346 
Fertilizer materials: . 

Crude: _ | 7 
Nitrogenous.______.--.-+---------L--2---------- ee 3,616 3,600. —— 

- Phosphatie____.....----------------------------------------- —- 296, T61 299 , 726 
Manufactured: 

Nitrogenous____...------------------------------------------ 1,114 1,215 
Phosphatie____....-------------------+----------------------- 11,292 11,615 
Potassic________-_.----.--------------- eee eee eee----- = 80, 271 28,316 

~ Other, including mixed._........-...-------------------------- 21,823 36,392 
Graphite, natural__.......-------------------------------------------- 158 188 
Gypsum and plasters___---------------------------------------------- 14,331 16,325 
Magnesite_._..........---------+-~----------------------------------- 367 476 
Mica, crude, including splittings and waste. _.....-.-.------------------- 92 128 
Pigments, mineral: 

Natural, crude___.___.__..-.-------------------.------------------- 73 56 
Iron oxides, processed._......--.-----------------~----------------- 1,213 1,511 

Salt and brines__...._..--_-------------------- eee een eee eeeee-ee----- 11, 040 3,915 
Stone, sand and gravel: 

Dimension stone, crude and partly worked.___..-._------------------ 698 . -§98 
Dolomite, chiefly refractory grade. _-._...-.------------------------ © 3,821 3,243 
Flint and crushed rock_..._......--------------------------------+- 739 934 
Quartz and quartzite_--------------------------------------------- - 2,052 515 
Sand, excluding metal bearing-__--......--..---.---.--------------- 4,381 8,214 . 

‘Sulfur, elemental, all forms. _.-......-~------------------------------- 18,814 20,810 
Tale, steatite, soapstone, and pyrophyllite___.....-.---..---------------- 2,319 2,642 
Other nonmetals, crude, n.e.s__...-.---------~------------+=+------------ 5,554 7,833 

MINERAL FUELS AND RELATED MATERIALS 7. 
Asphalt and bitumen, natural__......----._---------------------------- 1,606 1,974 
Carbon black. _._._._._.--...-----.----------------------------------- 5,113 5,140 
Coal, all grades, including briquets._._--_-_--------------thousand tons__~ 390 8392 
Coke and semicoke__.___..--.-..-.-----------------------------d0.._- 298 231 | 
Petroleum: 

- Crude and partly refined. __.....-----.----------------------d0-..- 1,751 1,810 
Refinery products: 

Gasoline, including natural__........._..----------------do_-~_. 132 199 
Kerosine and jet fuel____.........----------------------do___- 25 19 
Distillate fuel oil. ......_._.---.---___.---..-.----------do_._- 392 516 
Residual fuel oil___....._.__----__._-..---.-..-------.--do0___- 300 298 
Lubricants. __...__.------------------------- +--+ ---do_-_- 51 54 

; - Liquefied petroleum gases___........-.-.----------------do-.-- 150 167 
Mineral jelly and wax_......_...-_---_------------------do--_- | 5 4 
Other: 

Bitumen and other residues__....._...--------..-----do-__- 53 |\ 49 
Pitch and bituminous mixtures._-__..-....-.--------do--._- 2f | 

Mineral tar and other coal, petroleum or gas-derived crude chemicals- - -- --- 7,436 10, 750 
a 

1 Includes vanadium and zirconium ores. 

| | COMMODITY REVIEW | 

METALS average silver content appeared to decline. 
: . . Most of the output was probably exported 

Gold and Silver.—The Mouros mine of 6 France. 

Minas de Jalles, Ltda. accounted for all of Iron and Steel.—Imports of iron ore and 

the mine gold and 12 percent mens mine coke increased in 1969, as output of iron 
silver produced in Portugal in 1969. Mou- and steel rose 20 percent above the level 
ros concentrates averaged 15 ounces of sil- o¢ 1968, Production of crude steel was esti- 
ver and 6.46 ounces o gold per ton. ; mated at 94 percent of available capacity. 

The remaining silver was contained in fmports of iron and steel semimanufac- 
lead and zinc concentrates produced at the tyres totaled 313,000 tons. 

Terramonte mine. Output of concentrate The $52 milli ansi ropram at 

increased 60 percent, with total content of e4 Jon expansion program a 
silver up 20 percent, as compared with the the Sexial steelworks was continued. Steel- 

1968 figures. The higher base metal con- ™aking capacity in Portugal, estimated at 
tent of the concentrates suggested that less 400,000 tons annually in 1969, was ex- 
oxidized ore was processed in 1969, but the pected to rise to 540,000 tons by 1972.
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During the same period, production capac- for limited production at a cost of about 
ity for rolled products was to increase $400,000. Development for full production 
from 327,000 tons to 560,000 tons annually. reportedly would require a further invest- 
Most of the new rolling facilities were in- ment of $480,000. 

tended for production of cold-rolled sheet. | 
Production of pelletized iron ore concen- | NONMETALS 

| trates from the Moncorvo deposits was ex- Cement and Other Construction Mate- 
pected to begin by 1971. rials—Production of cement in 1969 rose 
Tungsten and Tin.—Exports and _ to 84 percent of total capacity, compared 

production of tungsten concentrates were with an estimated 75 percent in 1968. 
about 4 percent less than in 1968. Beralt Apparent consumption was approximately 2 
Tin and Wolfram, Ltd., which accounted million tons. Portugal’s production capac- 
for 62 percent of the national output in ity was scheduled to increase by 50 per- 
1969, reported that the decline in produc-_ cent, to 3.6 million tons annually, in 1971. 

3 tion was due partly to shortage of labor Four new kilns were under construction, 
- and partly to lower grade ore. one of which will have a capacity of 

Output of tin concentrates declined 550,000 tons annually. 
sharply, although the number of produc- Stone—Exports of building and orna- 
ing mines rose to 22. At yearend, the num- mental stone in 1969 totaled 254,000 tons, 
ber of mines producing tungsten and tin’ valued at more than $11 million. Crude 
was 28, including 15 producing tin only, and worked marble accounted for 50 per- 
seven producing both tungsten and tin, cent of the volume and 70 percent of the 
and six producing tungsten only. value of all stone exported; the volume 
The Beralt Co. hoped to produce 1,700 was 15 percent more than in 1968 and was 

tons of tungsten concentrates in 1970 and close to the record levels of 1965-66. Ex- 
2,200 tons annually beginning in 1971. ports included 10,000 tons of slate and 

oo Most of this output was expected to come 115,000 tons of other worked stone. The 
7 from. the Panasqueira and Ribeira mines, principal destinations continued to be Italy 

under an expansion program costing an es- (crude marble) , the United States (worked 
timated $2 million. A hydrocyclone heavy- marble), and West Germany (other 
media plant for concentrating tungsten worked stone). 

: ore, being built for Beralt by Humphreys Detailed statistics on. the ornamental 
and Glasgow Ltd. of Canada, was sched- stone industry were published in late 1969. 
uled for completion in late 1970. The The data revealed that output of orna- 
plant will use a “Stamicarbon” process de- mental stone in 1968 was 205,000 tons with 
veloped by Dutch State Mines, to precon- a total value (at the quarry) of nearly $5 

. centrate 110 tons per hour of minus 14- million, produced from 419 quarries. em- 
inch crushed ore. ploying a total of 3,800 persons. Salient 

Some concentrates were produced from _ statistics for localities producing ornamen- 
development ore at the Ribeira tin-tung- tal stone valued at more than $100,000 in 
sten mine, in which Beralt has an 80-per- 1968 are shown in the following tabula- 
cent interest. The mine is being prepared tion: 

Number of Number of Production Value 
Type of stone and locality quarries workers (thousand (thousand 

tons) dollars) 
Marble: 

Estrenon yore} et aes 
Péro Pinheiro, Lisboa..........-.--.-----_ 69 354 20 498 
Trigaxes, Beja__...-..-------.----------- 19 143 9 231 
Viana do Alentejo, Evora_._.....--------_- 13 127 7 187 
Montemor-o-Novo, Evora___.._----------- 6 65 4 102 

Limestone: 
Porto de Més, Leiria_......_--.----------- 29 132 12 130 

Granite: 
Porto and Braga Districts. .....-.-.--.---- NA NA 11 256 

Nepheline syenite: 
Monchique, Faro.......--.--------------- 12 118 4 105 

Percent of national total____---._--.---- © 80 e 90 86 92 

° Estimate. NA Not available. 
2 Aeource: Direcc&o-Geral de Minas e Servicos Geolégicos (Lisboa). Boletim de Minas. V. 6, No. 4, 1969, pp.
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Pyrite and Sulfur.—The drop in produc- electricity from thermal plants was 50 per- 
tion of pyrite in 1969 was reflected in ex- cent less than in 1968. Consumption of 

ports, which declined by 35,000 tons coal for power generation had risen from 

compared with 1968. Exports of pyrite 18,000 tons in 1966 to 311,000 tons in 1968. 

were valued at $2.9 million. Apparent do- Imports of coke rose to 329,000 tons, | 

mestic supply of pyrite was unchanged half of which came from West Germany. 

from the level of 1968 (292,000 tons) , but Petroleum.—Exploration—-As many as 

imports of elemental sulfur rose by 25 per- 98 companies were reportedly interested in 

cent to 26,000 tons. A sulfur recovery unit, applying for offshore exploration conces- | 

with output capacity of 9,000 tons an- sions, but no awards were announced. by 
nually, was being installed in the new pe- yearend. Onshore exploration areas in the 

troleum refinery at Matozinhos. A similar vicinity of Lisbon and in the western part 
unit, with a production capacity of 8,000 of the Algarve region may be opened for 
tons annually, was already operating at the concession, due to the limited financial re- 

Cabo Ruivo refinery near Lisbon. sources of the present concessionaire, Cia. 

Mines d’Aljustrel S.A. was reportedly Portugesa de Petroleos (CPP). CPP is 
completing new port facilities for shipment —_ partly owned by the Government. 

of pyrites in the Setubal area. The com- Imports, refining, and Consumption — 

pany, which accounts for about 60 percent Imports of crude oil were up 12 percent, | 

of Portugal's output of pyrite, was plan- to more than 2 million tons in 1969, with 

ning to increase production. Its pyrite re-  Jraq and Bahrain the principal suppliers. 
serves were reported to have increased to A Jarge increase was expected in 1970, as 

130 million tons, of which an estimated 10 Portugal’s secund petroleum refinery came 

percent was at Aljustrel and 90 percent on stream in December. The new refinery, | 
was about equally divided between the ,; Matozinhos, north of Porto, has a proc- 
Moinho and Feitalis concessions. The only essing capacity of approximately 2 million 

other producer of pyrite, Mines et Indus- tons of crude oil per year; its completion — 
of pr SA: hag an estimate 4 million tons raises Portuguese refining capacity to 4 

on . million tons annually, about 30 percent 

Additional pyrite reserves were appat- above the current level of domestic de- 
ently found in the Aljustrel region by So- and. 
ciedade Mineira de Santiago, a subsidiary Refinery output and domestic consump- 

of Companhia Unido Fabril. By an agree- |; y P este ump 
. . ‘n 1969 ion of petroleum products increased about 

ment signed with the Government moe percent in 1969. Imports of refined prod- 
the company plans to invest $12 million in 4. rose to 1.9 million tons, while : 

exploratio n and development of mineral consumption increased to 2.9 million tons. 

deposits in this region. The share of oil in Portugal’s energy needs 
was expected to exceed 70 percent by 1973. 

MINERAL FUELS A . . group of four oil-burning thermal 

Coal and Coke.—The supply of coal de- | powerplants, each with a generating capac- 

clined rather sharply in 1969, when the _ ity of 125 megawatts, was being built at 

drop in production was accompanied by a the Carregado development near Lisbon. 

26 percent reduction in imports as com- Two of the plants began operating in 

pared with 1968. The decline may have 1968; the others were scheduled for service 

been largely due to reduced demand from in 1971 and 1973. Two additional units 

the thermal power sector, as output of were planned.
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The Mi of Rumani e Mineral Industry of Rumania 

By Joseph B. Huvos * 

Petroleum continued to be Rumania’s domestic metal output could not cover in- 

most important contribution to world min- ternal demand. In 1969, the mineral in- 
eral supplies in 1969, and the nation’s dustry contributed about one-fifth of the 
crude output ranked second among Eu- social product? of the country. The most 
ropean producers. Production of 13.2 mil- important developments in the minerals 
lion tons was about 4 percent of the crude industry were the commissioning of the 
output of the U.S.S.R., and 0.62 percent of second stage expansion of the Slatina alu- 
world production. Exploration yielded new minum smelter, commissioning of a second 
crude oil reserves which could not quite blast furnace at the metallurgical combine 
compensate for the decline in reserves in Galati, and commissioning of a lignite 
caused by intensive production in the exist-- mine in Lupoiaia in the Motru Basin. 
ing fields. | By world standards, Rumania’s mineral 

Besides crude oil, Rumania produced commodity trade was modest, except for 
manganese ore, cement, pyrites, and salt, petroleum. Exports of petroleum products 
each in quantities important only to the again exceeded 6 million tons. About 55 
domestic economy. percent of all trade was with the U.SS.R. : 

The supply-demand situation for the and other Communist countries. The bulk | 
more important minerals remained basically of imports came from the U.S.S.R. 
unchanged, while efforts were continued to “Tp ani a . 

, . oreign mineral specialist, Bureau of Mines, 
_ develop the country’s resources in accord- Washington, D.C. 

ance with goals set by the 5-year plan of 2 As in other Communist countries of East. Eu- 
/ . . : rope, Rumania does not report its gross national 

1965-70. Extensive exploration was carried product (value of all final goods and _ services 

out and the metal smelting and manufac- produced) but rather publishes a figure for the 
. social product, which generally excludes all serv- 

turing base was further expanded, but the ices and defense. 7 

PRODUCTION 

During 1969 crude oil production de- recovery and of hydraulic fracturing tech- 

creased slightly, as increasingly deeper niques. Efforts to increase production were 

structures had to be drilled for explora- also continued in other areas of the min- 

tion. Increasing use was made of secondary — erals industry. 
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Table 1.~Rumania: Production of selected mineral commodities 

: (Metric tons unless otherwise specified) 
eee 

Commodity ! 1967 1968 1969 p 
a a a ee 

. METALS | 
Aluminum: 

Bauxite e._____-.-..-----------_---- +e ee - 15,000 20,000 20,000 
Metal and alloys_..--.------.--_---------.~------------ 52,801 76,274 89,650 

Copper, unwrought e¢____._._...---.-.--.------------------- NA 5,000 5,000 
Iron and steel: 

Iron ore_._.--.---------------------.--thousand tons__ 2,796 2,747 NA 
Pig iron.......---.---------------------------.-do____ 2,456 2,992 3,477 
Steel ingots and castings_...----.------------.---do__.- 4,088 4,751 5,540 
Rolled products except pipe. ._.-.--.---..--------do____ 2,908 8,398 3,816 
Pipe_.__-....._---------------.-----------~----d0__.- 651 706 NA 

Manganese ore (manganese content).__----_--.----.------.--- 28,000 28,000 e 28,000 
Lead (smelter) ¢.._.-___----------------------------------- "20,000 - 30/000 40,000 
Silver e..._..._..---.-..-.---.-.-.---thousand troy ounces_. 800 800 800 
Zine ¢..__._.-.-.------------------ eee e----------- 20, 000 25,000 30,000 

NONMETALS 
Barite ¢____.-..-_.--------------------------------------_. 55, 000 -55, 000 55,000 
Bentonite._..-..--.-.--.-.------------- eee 110,000 120 ,000 * NA 
Cement____-_---..----------_---------.----thousand tons__ 6,338 7,026 7,515 
Fertilizers: | 

Nitrogenous (nitrogen content)_...-._---.-----.--.-.-... 872,262 420,714 \ 720.000 _ 
Phosphatic (P20s content)__-___...-..-.--.2..--- -__ ee 164,672 181 , 834 ~~? 

Kaolin. __._.-_.------------------ eee 50,000 e 50,000 e 50,000 
Lime. .--------------.------.--------------thousand tons__ 1,050 ' 1,050 e 1,050 

'  Pyrites (gross weight) e.._._..._...-..--_.--._..-_-_-.-do____ 860 360 360 
Salt_._....---_1 2 2---e--ee-----------_-do_-_-.-¥ 2,059 2,368 e 2,400 
Sulfuric acid (monohydrate)____........-..-.--_-_____do____ 679 773 838 . 
Tale___:------------------------------ ~~ do 130 -€ 1380 e180 

MINERAL FUELS AND RELATED MATERIALS 
Garbon black. 222 ee eee 52,473 54,873 56,423 

oal: 
Bituminous and anthracite____..........-thousand tons__ 6,716 7,184 
Lignite.......-.--.-----_.._--- doi __ 7,647 9,146 19 ,152 

. Brown. .--....----------------.---------------.d0-__- 656 690 
Coke, metallurgical.._..-...._.-..--------....--.-.__do__._ 1,181 1,133 NA 
Natural gas ?.___.......---...---.-------million eubic feet._ 559,525 774,923 850,618 
Petroleum: 

Crude. __.-.-..............-..-.-.___..thousand tons_- 13,206 13 , 285 13 ,246 
Refinery products: . 

Gasoline. ._..-.--.---------.-------------.__do__.- 2,295 2,636 2,620 
Kerosine.___..-...-..--..-.------ -----.---_do____ 923 949 NA 
Gas oil..- eee _do____ 4,025 4,368 4,593 
Fuel oil. . ~~ do 3,946 3,624 NA 
Lubricants... _._--.--..- 2-2-2 do ___ r 535 584 NA 
Asphalt___.-_..0..2-2-- eee doe r391 438 NA 

. e Estimate.  P Preliminary. t Revised. NA Not available. 
1 In addition to listed commodities, Rumania produces antimony, chromite, molybdenum, asbestos, feld- 

spar, gypsum, and mica, but quantitative data on production are not available. 
2 Includes associated gas. . 

TRADE 

Official publications of Rumania did not mining equipment and state-of-the-art proc- 

report on mineral commodity trade by esses. The bulk of exports consisted of 

country of destination or origin, and only petroleum products. The principal mineral 
general trade information was available. commodities imported were crude oil, high- 

Rumania's principal trading partners rank coals, and metallurgical coke. Mineral 
were again the U.S.S.R. and other Commu- . . . 

. . . trade with the United States was again 
nist countries, accounting for about 55 per- - h 

cent of all trade. Efforts continued to in- €8ligible. Iron ore, phosphate ore, and 
crease trade with non-Communist countries, high-rank coal came mainly from the Soviet 
in particular for the acquisition of advanced Union.
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Table 2.—Rumania: Exports of selected Table 3.—Rumania: Imports of selected 
mineral commodities | mineral commodities 

(Metric tons uniess otherwise specified) (Metric tons unless otherwise specified) _ 

Commodity 1967 1968 Commodity 1967 1968 

METALS | METALS 
Iron and steel: 7 Aluminum: 

Steel ingots !__............. 148,600 —____-- Bauxite !___.._-._---------. 189,255 104,720 
Slabs and rolled products_-_ 259,200 461,700 Alumina !____.-_-.-------- NA 5,389 
Pipe._._..---------------. 248,700 219,900 Ingots 2__...-------------- 400 NA 

Manganese ore__-.-------.--.- 59,600 66,600 Semimanufactures 23______. 736 1,903 
; NONMETALS Copper: - a . - 

Barite }_......---...---------. 19,700 10,300 Unwrought 2__..---------. 4,100 4,300 
Cement......._thousand tons... 1,369 1,208 Semimanufactures 23__..... 1,678 1,763 
Salt__._...------.--..---_---.. 396,500 484,700 Iron and steel: 
MINERAL FUELS AND RELATED Iron ore..__thousand tons._ 3,360 4,546. 

- _ MATERIALS Pig iron 2. ___-------do__.~ 384 503 
Bitumen, including natural_..... 57,500 37,700 Ferroalloys__.-.-----do__-- 69 76 
Carbon black....-..--.-------- 24,600 31,900 Rolled products (except pipe) 
Natural gas. million cubic feet.._ 7,000 8,048 do__.. 1,286 1,472 
Petroleum refinery products: , -Pipe___..-------+--------- 98 80 

Gasoline._....-.---------- 957,300 988 , 700 NONMETALS 
'  Kerosine._......---------- 215,400 180,200 Asbestos 2___.....-.-.---..---: 17,200 7,800 

Diesel oil..-thousand tons.. * 2,091 2,289 Cryolite 2._._._-..----..--------- 500 500 
Fuel oil__..-...-----do_--- 1,790 1,678 Fertilizers: ° 
Lubricants........_....-.. 871,300 357,700 Apatite concentrate (P20s 
Paraffin._......-...--.--.. 24,700 22,200 content)__._...-....-.-. 219,600 205,600 
Petroleum coke.___.._._...... 45,500 41,300 Potassic fertilizers (K2O con- 

—_————___— tent)__._..__.---..---.. 14,000 11,100 
r Revised. Nitrogenous fertilizers (Ne 
1 Official trade returns of the U.S.S.R. (imports content).._-.----.--.--- 300 1,800 

from Rumania). Refractories, all kinds2_._._...__ 16,800 18,800 

. : Sulfur 2.....---.--.---.+-----. 2,000 3,600 
Source: Official trade returns of Rumania, unless MINERAL FUELS AND RELATED | 

otherwise noted. . } MATERIALS 

Coal: 
Bituminous. ...----.------ 798,200 671,700 
Coke, metallurgical 

. . thousand tons__ 1,089 1,570 
Petroleum refinery products: . 

Lubricants 2._._.---------- 400 600 
All products ?_..-_--.------ 700 1,400. 

. r Revised. NA Not available. | 
1 Official trade returns of Yugoslavia (exports to 

Rumania). 
2 Official trade returns of the U.S.S.R. (exports to 

Rumania). 
8 Including alloys. 

Source: Official trade returns of Rumania, unless 
otherwise noted. 

COMMODITY REVIEW | 

METALS 

Aluminum.—tiIn 1969, the second-stage plant, the Oradea alumina plant, and the 

expansion of the Slatina aluminum smelter Chemico-Metallurgical plant in Bucharest. 

was completed. This brought the capacity The research institute for nonferrous and 

of the smelter to 75,000 tons per year. Work rare metals also comes under the jurisdic- 

was underway on the third-stage expansion, tion of this newly formed group. 

which will bring capacity to 100,000 tons A new 20,000-ton-per-year wire mill has 

per year. Construction has started on a_ been installed at the Slatina aluminum 

400-kilovolt power line extending 114 miles _ plant. 

from the Iron Gates hydroelectric power- Copper.—The Fagarul mine of the Balan 

plants to Slatina, to supply power mainly mining combine was completed in February 

to the aluminum plant. At present the 1969. It has been reported that the new 

plant is fed by the Craiova thermal power- mine will double the combine’s ore produc- 

plant. tion. 

An industrial group for aluminum has Iron and Steel.—In 1969, Rumania con- 

been set up in Slatina to coordinate produc- _ tinued to develop its iron and steel industry. 

tion and research at the Slatina aluminum In October a second 1,700-cubic-meter blast
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furnace was commissioned at Galati. At pres- About 1 million tons of iron ore is im- 
_ ent the combine is producing steelplate for ported each year from India, and lesser 

ships, thus eliminating the corresponding quantities from Algeria and Brazil. Plans 
imports. Installation has started also at were made to form an international con- _ 
Galati, on a new hot strip rolling mill, with sortium to develop Guinean iron ore deposit 
a planned capacity of 2 million tons per on a common basis, the members being 
year. A modern 280,000-ton-per-year wire Australia, Italy, the United States, Rumania, 

rolling mill was commissioned at the In- and Yugoslavia. The capital would be $19 
dustria Sirmei plant in Cimpia Turzii. million for extracting 5 million tons of ore 
Rumania has insufficient reserves of iron per year. Rumania and Hungary plan to 

ore and coal, to supply the industry. In share a 1-million-ton surplus of limonite 
1969, domestic output provided only 35 ore, containing 50 percent iron, from the 
percent of the iron ore used, and by 1975 Ljubija mine in Yugoslavia. It was also 

| it will provide only 25 percent of the in- reported in Rumania that new workings 
creased demand, while output of bitu- had been opened at the Poiana Rogie iron 
minous coal provided about nine-tenths of mine. The mine will supply 225,000 tons — 
demand. The Soviet Union was furnishing of ore per year to the iron and steel com- | 
two-thirds of the iron ore and about one- bine in Hunedoara, increasing its annual 
half of the bituminous coal imported. output by about 70,000 tons. 

| NONMETALS | 

Cement and Lime.—Construction of a Coppée-Rust n.v. of Brussels for the con- 
building materials combine was started at struction of a 300,000-ton-per-year urea 
Cimpulung, in Arges County. Planned ca- plant employing the Stamicarbon process 
pacity is 2 million tons of cement and _ at Slobozia.3 
200,000 tons of lime per year. Kaolin.—A kaolin deposit estimated at 

Fertilizers—Construction was started on 250,000 to 300,000 tons, at Harghita, was 
a second superphosphate plant at the chem- __ being readied for exploitation by expansion 
ical products plant in Valea Calugareasci. and modernization of the existing plant. 
Reportedly, the capacity is for an equiva- Sulfuric Acid.—The planned production 

_ lent of 70,000 tons of P,O,, active material. level of 72,000-tons-per-year was reached at 
Preparations were made to start the con- the Copsa Mica chemical and metallurgical 

struction of two nitrogen fertilizer plants in plant in Sibiu County. Studies are being | 
1970, one in Piatra Neamt, the other in made on the possibility of increasing plant 
Tirgu Mureg. The Piatra Neamt plant will output to 100,000-tons-per-year using pres- 
produce ammonia, based on natural gas. ent equipment. 
The main contractor is the Salzgitter In- The Navodari sulfuric acid plant, near 

| dustriebau GmbH of West Germany. The Constanta, went on stream. Design capacity 
contract is valued at $17.5 million. The is 200,000 tons of monohydrate per year. 
process originates with the firms of Foster Talc.—Plans were made to double the 
Wheeler Francaise (Paris) and Ammoniaca production of talc in 1970 at a mine situ- 
Casale (Rome). ated in the Poiana Rusca massif. No pro- 

A contract was signed with the S.A. duction figures were given. 

MINERAL FUELS 

Coal.—In 1969, production of coal coal is produced. The coal is a long-flame 
reached almost 20 million tons. According gas coal with 7 percent moisture and 35 
to plans, 36 to 38 million tons of coal is percent ash. It has poor coking properties 
to be extracted annually by 1975, of which but produces satisfactory metallurgical coke 
about 10 million tons will be mined by _ if blended with other domestic or imported 
opencast methods. Proved and probable coal coals. 
reserves were estimated to be 3 billion tons, In the Rovinari basin, work started on 
sufficient for 150 years at present production the second stage of diverting the flow of 
rates. The most important coal district lies the Jiu River, between Vladuleni and Rogia 
in the Jiu Valley in the southern Carpa- yo and c ' A 
thian Mountains, where over half of the 1969p. 110.) ee No 8, August
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de Jiu in a new 414-mile—long canal. This gas production increased almost 10 per- 
brings canal length to 10 miles and total cent to 851 billion cubic feet. The plans 
canal length in the area to 25 miles, making are to increase secondary recovery opera- 
accessible more than 150 million tons of tions and deep drilling. Almost 30 percent 

coal. | of crude production reportedly came from 

The Barbateni coal mine was linked by Clejani in the Videle district. 

a gallery to the Lupeni coal mine. The Oil reserves of Rumania were estimated 

Barbateni mine is to produce 50,000 tons to be 200 million tons. Reserves of natural 

of coal in 1970. gas were estimated to be 8,827 billion cubic 

In the Motru basin in Gorj County, a __ feet. | 

lignite mine was commissioned in Lupoaia. - During 1966-70, about 11 percent of in- 
Design capacity was 70,000 tons per year. dustrial development funds were to go for 

It was reported that bituminous coal geological prospecting and exploratory drill- 
sufficient to feed a 600-megawatt power- ing for oil and gas; 29.5 million feet was to 

plant for 60 to 80 years was discovered in be drilled, one-half of it as exploratory 
the Anina area of Carag-Severin County. drilling. Most of the ultra—deep drilling has 

Petroleum and Natural Gas.—In 1969, been in the Prahova Valley region, in the 
Rumania, as in recent years, produced more Ploiesti area; the deepest hole (20,340 feet) 

oil and natural gas than it consumed. About ¢ Present 1s at Ghergeasa in the Buzau 
one-half of its production was sufficient to 978 
cover domestic demand; the remainder was During 1969, several petrochemical proj- 
exported in the form of products. To use ¢ctS were in the news; among others, con- 
its excess refining capacity, Rumania im- ‘truction was started on a 6,000-ton—per— 
ported increasing quantities of crude oil. Year maleic anhydride piant in Ploiegti; in 

In 1969-70, crude imports from Saudi Pitesti, a 20,000—ton—per-year acrylonitrile | 
Arabia will be 14 million tons. plant was commissioned. : 

Crude production in 1969 was down —~————— , : 
slightly to 13,246 thousand tons. Natural oo 4 Oil. V. 160, No. 3, Aug. 15, 1969, Pp.
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The Mi istry of Sierr e Mineral Industry of Sierra Leone 

By E. Shekarchi + | 

The diamond industry is Sierra Leone’s ment will appoint a majority number of the : 
largest foreign exchange earner. In 1964-68, directors of each company and day-to-day | 
the diamond industry accounted for 60 to managerial operation shall be a subject for 
65 percent of total exports. In 1969, ‘a negotiations. The Government’s share shall 
record year, the value of diamond exports be held by a new Government-owned cor- 
was about $69.4 million,2 constituting 69 poration. : 

percent of total exports. The industry pro- 2. “The Government shall, by means of 
vides about 20 percent of the Government’s taxation and dividends, share in all profits 
total revenue, and approximately 50,000 directly or indirectly generated to the fullest 
persons earn their livelihood from it. Baux- extent required by a careful evaluation of 
ite, iron ore, and titanium minerals are be- _ profitability, fair return, past and future 
coming foreign exchange earners as well. investment decisions, and foreign tax credits. 

It was announced in the Sierra Leone The Government, once its stock in a com- 
Gazette on December 18, 1969, that mining pany has been paid for, will adjust down- 
companies operating within the country ward the effective tax rate applicable to 
should provide the Government of Sierra each company to offset the revenues real- 
Leone with a reasonable share of the profits ized through its ownership interest. | 
and an informed voice in each company’s 3. ‘The Government shall formulate, 
future plans. Within the first quarter of with each mining company, an explicit 

1970, the Government expected to finalize plan for the co-ordinated long-range de- 

arrangements for the purchase of a major- velopment of the Sierra Leone economy; 

ity ownership interest in each mining com- including the establishment of new indus- 
pany. ) trial and agricultural enterprises, a reduc- 

The following basic principles were to be tion in the proportion of expatriate staff | 
applied: and an increase in the pace at which Sierra 

1. “Payment shall be made out of future Leoneans are being trained for, and placed | 
dividends, the valuation of each share of in, managerial, technical and professional 

stock acquired to approximate its book positions by the mining companies, the 
value in the light of the company’s profit- improvement of social services and rehabil- 
ability, capital investment in Sierra Leone  itation of abandoned lands which were 
and depreciation of assets. The Govem- sites of former mines.” 

PRODUCTION AND TRADE 

The mineral sector remained limited to Available information on mineral trade 
production of bauxite, iron ore, titanium of Sierra Leone for the years 1966 and 1967 
minerals, and diamonds. Reported prelim- _ is shown in tables 2 and 3. 
inary production figures showed an overall 

increase for 1969 over 1968 output. The 1 Foreign mineral specialist, Bureau of Mines, 
most notable increases were: Bauxite, Washington, D.C. 

° 2 24,000 tons; iron ore, 500,000 tons; and "Where necessary, values have een, converted 
titanium minerals, 9,000 tons. Lel=US$1.20. 
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| Table 1.—Sierra Leone: Production of mineral commodities _ 

: Commodity 1967 1968 1969 p 

METALS 
Bauxite._......_..-.-_._.-._.___......._thousand metric tons-- 342 r 421 445 
Iron ore.._._._--_--_-.------------------------------- d0_-_- 2,098 tr 2,500 3,000 
Titanium minerals___.-_--------------------------metrie tons-. 25,141 26,000 35,000 | 

. NONMETALS , ‘ oo —EEeES=S~—~~—————=—=—=—_=_=_= 

. Diamond: “ 
Gem ¢_______-_._.-.--_----------.--------thousand carats_- 560 560 600 
Industria] ¢____._..--.-----------------------------d0-..- r 873 r 962 1,337 

Total. ____...-_--_-.----------------------------do__.. .™ 1,483 1,522 1,937 

e Estimate. P Preliminary. ¥ Revised. . | 

Table 2.—Sierra Leone: Exports of mineral commodities 

(Metric tons unless otherwise specified) 

| Commodity 1966 1967 
METALS 

Bauxite.............--....----------.---------.-thousand metric tons_- 244 334 

Iron ore: . 
Concentrate. _...._...------------------ ee - OL, 2,110 2,094 
Fines. ....-..--...----------------------------------------d0.... 107 56 

Total_.......-.-...---------.-.-.--.----------------------d0_. 2. 2,217 2,150 
Ferromax !____..-1-.---.------- +--+ eee ee eee 1,157 837 

Tron and steel scrap_......-....-.--.----------------.----.------------ NA 1,028 
Nonferrous metal scrap. __.-----.---------------------------------~--- NA 61 

NONMETALS 
Diamond, crude, unworked __-----------.--------------thousand carats__- 1,338 1,160 . 

NA Not available. . 
! Trade name for specularite, largely for pigment use. 

| Table 3.—Sierra Leone: Imports of mineral commodities 

, | ' (Metric tons unless otherwise specified) 

Commodity 1966 1967 
| | METALS 

Aluminum....._...--,---------------.--1-- eee ee eee 171 167 
Copper..__.--------------------- +--+ ee ee eee 693 29 | 
Iron and steel, semimanufactures_-__.........--------------------------- 13,, 840 20,469 
Lead_.....---------------------- +--+ eee ee ee eee ~ 45 63 
Silver. _.....------.-.----------------- troy ounces... 2,149 wawonee 
Tin. __.--------------- ee --- --- long tons_-_ 1,221 1,036 
Zine. _....-------.------------------- eee ene 2 18 | 
Nonferrous metals, n.e.8........----------.------- ee eee eee eee q 2 

NONMETALS 
Abrasives... ..----------------.--.-------------- +--+ eee eee w----- 101 
Cement and lime..__....-.-....--._---.-..~---------------------- eee 34,907 12,9338 
Clay construction materials___.._..__...-..-----.-------------~---- ee 319 230 
Fertilizer materials: . 

Natural. _....---.----------.-------- eee eee 31 85 
Manufactured____.....-.......--..-----.------------------------- 2,782 1,204 

Salt__-...---..------- eee eee ee 10,003 9,441 
Sodium hydroxide__..._.-..-_-....__-_--- 2 --_-----e---nee 566 116 
Stone, sand and gravel___-___...-._.-.------------------.-------------- 42,108 42 , 723 
Stone, dimension. _.....-.-----_-_- eee eee NA 102 
Tar, minera]l_____._..__-------_-----.- eee 121 143 
Nonmetallic minerals, n.e.s_._-....--..--.--.---.--.------- eee 132 41 

MINERAL FUELS AND RELATED MATERIALS 
Coal, coke, briquets____.------_---_.-..----- 2 -__ oe -eeeeeee NA 21,584 
Gas, natura] and manufactured (butane)___....._..._......------------- 231 276 

Petroleum, refinery products: : 
Gasoline. ........-_-------......_.__.._thousand 42-gallon barrels__ 228 193 
Kerosine_._-----.--------------------------.~-.------------d0__.. 80 116 
Jet fuel... --. eee dd 24 17 
Distillate fue] oil.._.....___-_--.-..-------_.-_-----------.-d0___- 1,103 978 
Residual fuel oi]....__.__-...-------------....----_--------- do... 67 94 
Lubricating oils......__.-....-----_-------------.---------.-.do____ 23 23 
Asphalt and others_..___.--..-..-----------------------.~---d0__-- 17 22 

Total__..-.---.-.-.----------------- ede 1,542 1,443 

NA Not available.
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COMMODITY REVIEW 

METALS miles and includes the company headquar- 

Bauxite——Sierra Leone Ore and Metal ters; Tonga is 80 miles south of Kano. 
Co. Ltd., a subsidiary of Suisse Aluminium App arently new tnvestments are being made 
Industrie A.G., continued its upward trend to raise the company's Prono level to 

in production in 1969. No details of the Be carats PY Oe en oe the Alluvial 

expansion plan or progress made were avail- Diamond Minin Scheme has been author- 
able, but it was reported that the expansion ized by the Coe ernment to produce dia- 
plan. envisages mine capacity that will d y of P tely 9.000 
double the present production. mones in an area Or approxmartey 

Iron Ore.—The first phase of enlarge- vned muss. About 2,200 aan were 
ment and dredging of the port of Pepel in Fach an, ~ “te Oonren ek “ie ae 4 
Sierra Leone, where most of Marampa iron acres 56 
ore is exported, was completed on schedule IN " tl third er h 
in 1969. The second phase of the expan-. pparent'y a third’ group, wiose output | 
sion is a major modification of the Mar- is unknown, operates and produc es with- 
ampa plant to handle more ore. However, nie whe G permission; it is ih nee 
because of delays in equipment deliveries, to the o on den eventually will 
this phase of expansion will not take place eh peration .. . 
until late in 1970. . e production figure given in table 1 

Titanium Minerals—Sherbro Minerals ** the total known output of the two 
Ltd,. jointly owned by British Titan Pro- groups: On the basis of Known geological 
ducts Ltd. and PPG Industries, Inc., con- conditions, diamond production in Sie tra 
tinued modification of its plant to bring Leone will probably increase for some time. | 

ore production to a rated capacity of : | 
100,000 tons. It is anticipated that these MINERAL FUELS 

modifications will provide a significant in- Petroleum.—The Sierra Leone oil refinery 
ond amore ‘eficiency in ore ae overy dee to was completed on schedule but remained 

: . idle for 6 weeks while the Government 

vated. capacity a expested wr ne and private partners negotiated over its | 
; management. It began operation in Febru- 
in 1970. ary 1969, providing employment for 110 

persons. It is expected to process 10,000 | 
| NONMETALS barrels per day of crude oil and produce | 

| Diamond.—Output in 1969 apparently regular and premium-grade gasoline, jet 
increased substantially in both quantity and fuel, kerosine, diesel fuel, and fuel for 

~ value. The increase was primarily attributed bunkers. Shareholders are British Petro- 
to the activities of three producing groups. leum Ltd., 7 percent; the Sierra Leone 

Sierra Leone’s Selection Trust (SLST), Government, 50 percent; Shell Oil Corp., . 
which uses modern techniques of produc- 16 percent; Mobil Oil Corp., 11 percent; 
tion, mines both gem and industrial dia- Texaco Inc., 11 percent; and Agip Inc., 
monds. The company operates in two fields, 5 percent. British Petroleum Ltd. will man- 
Kano and Tonga. Kano covers 311 square age the refinery.
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The Mineral Indust ck e Mineral Industry of the ) 

R t epublic of South Africa 

By Walter C. Woodmansee ! and Roderick G. Murchison 2 

During 1969 the South African mineral ural gas discovery in its first offshore well. 
industry maintained a steady growth rate in A new crude oil pipeline from the coast to 
most sectors. In the mining sector, expan- the Witwatersrand industrial area was on 

sion was underway for antimony, gold, stream in June. New mooring and crude ~ 
iron, platinum, tin, uranium, coal, dia- oil storage facilities were under construc- 
mond, phosphate, pyrite (for sulfuric tion at Reunion, near Durban, for supply- 

acid) , and vermiculite. ing two Durban refineries. Existing refiner- 
In the metallurgical sector, the Repub- ies were undergoing expansion, and 

lic’s first aluminum smelter was under con- construction started on a new refinery at 
struction at. Richards Bay. ‘The Govern- Sasolburg. : | 
ment-owned South African Iron and Steel A shortage of labor, both skilled and 
Industrial Corp. (ISCOR) continued ex- unskilled, continued as a serious problem 
pansion programs at its two steelworks -in the mineral industry throughout the | 
(Vanderbijlpark and Pretoria) and an- year. Recruitment of African labor was 
nounced plans for a third major steelworks well below requirements although there 
at Newcastle. Capacity for ferroalloys, par- was an increase of more than 5 percent in 
ticularly ferrochrome, also was under ex- workers from outside the Republic. The 

pansion by a number of companies. turnover among these Africans from neigh- 
Rustenburg Platinum Mines Ltd. (RPM) _ boring countries, however, is generally 
opened its platinum refinery at Wadeville. higher than among indigenous workers. In 
Impala Platinum Mines Ltd. also started December, there was a deficit of 30,000 

refinery production of platinum. Nickel African laborers below requirements. In | 
and copper are important byproducts of addition, a serious shortage of white min- 
these operations, Other companies also are ers and qualified technical staff existed. 
involved in platinum development. Several The general industrial shortage of skilled 
gold-mining companies planned to reopen manpower was largely responsible for a 
uranium-processing facilities. South Africa’s further decline in white miners in the 

: first zinc refinery opened in April. gold mines—a loss of 800 during the year 
In the nonmetals sector, most cement —and the existing shortage of 1,500 white 

companies were involved in expansion pro- mine workers. The decline in skilled 
grams, and the fertilizer and chemical in- labor was to some extent offset by higher 
dustries were attempting to increase pro- productivity, mainly the result of improved 
duction to meet a continuing high demand planning, increased mechanization, and 
for these materials. more effective utilization of both white 

In the fuels sector, the Electricity Supply and _ black labor. 
Commission announced a 12-year Efficient and economic movement of ores 
expansion program for the generation of 

electricity at coal-burning thermal power- = —= 
plants and at nuclear plants. Offshore pe- ton Physical scientist, Bureau of Mines, Washing- 

troleum exploration was started and, in 2 Regional Minerals Officer, U.S. Consulate 
March, Superior Oil Co. Ltd., operator for General, Johannesburg, Republic of South Africa. 

a consortium, announced a significant nat- nary Statistics for 1969. Johannesburg, June 1970. 
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and processed minerals to domestic mar- secured a 3l-percent interest in Feralloys 
kets and to ports also was problematical. Ltd. after concluding an agreement with 

7 Shortages of rail cars and lines delayed ore Associated Manganese Mines of South Af- 
deliveries, threatened contracts, and ad-_ rica Ltd., a member of the Anglo Trans- 

versely affected mine planning and devel- vaal Consolidated Investment Co. Ltd. 
opment. Long-term solutions were pro-  (Anglovaal) group. In 1969 United States 
posed by both industry and Government. Steel provided a $7.5 million loan for a 
Industry proposed that South African Rail- 15-percent interest in three Anglovaal proj- 
ways and Harbors (SAR), the Government  ects—platinum at Middelpunt, copper- 

transport monopoly and the country’s larg-  zinc-pyrite at Prieska, and prospects in 
est single commercial undertaking, permit . Botswana and South-West Africa. A new 
the establishment of private rail links by holding company—Africa Triangle Mining, 
the mining companies. The SAR suggested Prospecting, and Development Co. (Pty.) 
that industry consider providing financial Ltd.—was established. According to terms 
assistance for extra rail services needed for of the agreement, United States Steel may 
bulk exports. advance another $7.5 million and acquire 

Late in 1968, United States Steel Corp. an additional 15-percent interest in 1970.4 

| - PRODUCTION | 

Most mineral commodities showed in- Mines. On this basis the mining sector 
creases in output during 1969. The most contributed $2.1 billion5 to a gross na- 

notable increases were in. metallurgical tional product (GNP) estimated at $15.9 
chromium and manganese ores, nickel, billion by the South African Reserve Bank. 

| platinum, fluorspar, sheet mica, vermicu- Gold accounted for nearly 56 percent of 
| lite, and phosphate rock. Another record this total. Exclusive of platinum and ura- 

was attained in gold production, although nium, for which data were not available, 

output was only slightly higher than in copper, diamond, and coal were other lead- 
1968. Increasing quantities of sulfur are re- ing commodities. 
covered at petroleum refineries. Refined. On the basis of official production indi- 

slab zinc and vanadium-bearing slag were ces, total output of the metal industries 
produced and marketed for the first time. increased 9 percent to $2,660 million: in : 

Ilmenite and rutile mines were re-opened, 1969.6 

having been closed since 1963. _ 4Engineering and Mining Journal. V. 170, No. 
Total value of mineral production was 8, August 1969, p. 166. | 

not reported but can be estimated from from were necessary, yarues 1B) | pe Tei ties 
domestic sales and export values reported at the rate at. RI=US$1 40. a Engi ; 

| by the South African Department of naj. V. 81, No. 4016, Jan. 23, 1970, pp. 176.178.
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Table 1.—Republic of South Africa: Production of mineral commodities 
(Metric tons unless otherwise specified) 
a 

Commodity T1968 
METALS 

Aluminum, unwrought and semimanufactures-_-__..--.------------ 9,454 8,367 ¢ 9,000 
Antimony, concentrate___-_..---------------------------------- 20,159 27,372 29,615 
Beryllium, beryl concentrate, 11 to 12 percent BeO___-_..-------- 104 308 313 
Bismuth, concentrate_......_.--.-------------------Kkilograms_ - 54 3,629 18 

Chromium, chromite, gross weight: 
More than 48 percent Cr:03____._-.---.--~---------------- 35,178 69,485 102 , 810 
44 to 48 percent Cr203___--_-___-_------------------------- 781,270 . 758,477 800 , 760 
Less than 44 percent Cr203___.__--.-.--------------------- 332 , 607 324,768 294 ,098 

Total____------_--_--_----_------ eee eee -------) «1,149,055 391,152,730 1,197,668 
Copper: 

Mine, content of ore ¢__...--._-.-----.-------------------- 150,000 146,000 148,000 
etal: 

Blister and refined__......._......--...--------------- 127,535 128 , 232 126,185 
Castings, including alloys____._.._.---.---------------- 48 ,928 80 ,829 e 40,000 

Gold, metal, primary._...._._.-......---. thousand troy ounces__ 80,535 31,169 31,276 
Tron and steel: 7 

Iron ore and concentrate__..._..1_...._---_-thousand tons_- 7,737 8,233 8, 788 
Pig iron_.----..-----.-----------------------------do__.- 3,429 3,775 3,931 
Ferroalloys__._......-..----.----------------------do.__- 360 349 424 
Steel: 

Ingots and castings......_._--.------_----------do__-_- 13,995 r4,308 4,829 
Semimanufactures__...._.__._-.-.-_-----------.do.__- r2,297 tr 2,423 e 2,500 

Lead, metal content of ore_____-.._.-.-------------------------- 24 Lue wo nee eee 

Manganese, ore and concentrate, gross weight: 
Metallurgical: ’ 

More than 48 percent Mn. _-__-.----------------------- 183 , 008 259,840 517 ,662 
45 to 48 percent Mn__.__._--------------------------- 290 ,972 177,190 132 ,100 - 
40 to 45 percent Mn_._-__.__-.._---------.----------- 191,181 180,578 156 ,404 

. 30 to 40 percent Mn_________--_------.---------------- 1,089,447 1,263,629 1,330,169 

| Subtotal____....-.---.----.------_--------------- 1,754,608 1,881,287 2,186,335 

Chemical: 
More than 65 percent: MnO:2___.__.-.-_---------------- 5, 706 13,451 14,254 
Less than 65 percent MnO:2________---.---------------- 56,337 77,024 53 , 508 

. Subtotal__.........-.------- ee - 62 , 043 90,475 67, T62 

Total.__._.--.-.-_-..----------------------------- 1,816,651 1,971,712 2,204,097 
. Low grade, 15 to 30 percent: Mn, 20 to 35 percent Fe__.-...._- 284,433 455,480 439,115 

Nickel, metal, electrolytic e_..._.__..--..-------------.1----.--- | 5,400 5,500 10,000 
Platinum-group metals: . 

Osmiridium from gold ores (sales) ¢_..._.-.-.--..troy ounces_. 7,000 14,000 14,000 
Content of concentrates, matte, and refinery products 

thousand troy ounces. - 825 - 850 950 
Silver, metal, primary__.........---------.--------------do.___ 3,064 3,337 3,335 
Tantalum-columbium, concentrate___._....._.-..----------.---- 5 18 4 

in: 
Concentrate, gross weight__._.__..._.-..-.------long tons-- 2,829 2,897 2,979 
Concentrate, metal content__..______-.--..-_-------.do.__- 1,764 1,837 1,347 
Metal, primary- --~--------------------------------d0---- 658 686 738 

Titanium minerals: 
Timenite_____._.__---__ eee eee eee eee eee eee ene eee 16,5305 
Rutile.___.._.__.___--_ eee eee eee eee eee eee 493 

Tungsten, concentrate, 60 percent WOs;, gross weight. __..-------- 25 48 61 
Uranium, oxide (U;O3) '______-..------..-----_---------------- 2,915 3,522 3,610 
Vanadium, oxide (V205) !____..--._-_--_.__--------------------- 3,425 3,126 4,630 
Zine__.--- nn eee ee ee eee eee eee eee eee 11,345 
Nonferrous metals, n.e.s., mainly semimanufactures ¢____._---..-- 45,400 46,000 46,000 

NONMETALS 
Asbestos: | 

Amosite__._..__..-...----------------------------------- 86,090 | 88,225 89, M48 
Chrysotile___..__.____-_---_---------- eee 35,649 38, 592 43 , 556 
Crocidolite. ___.......-.---._---------------------------- 121,824 109 , 583 124,669 

Total___..-.---.- ~~ +o - eee eee 243 , 563 236 ,350 258,173 
Barite_______..-_---___..___----------- + - eee 1,493 519 3,513 
Cement. .-------------------2--7------7-------thousand tons__ 4,012 4,410 4,987 

ays: 
Bentonite__.._._..-._.----._.--------------------------- 15,162 12,652 14,503 
Fire clay____.__..--..---.----------------------------- ee 218,563 179 , 590 220,011 
Flint clay____.--.-..---_--_----------------------------- 150,985 196,612 196 ,626 
Fuller’s earth. _.__...__.---_----------------------------- 1,149 215 1,130 
Kaolin____._____-_-.__-_--_-- +e eee eee 82 , 834 $2,711 33,159 

Corundum, natural_._.__..._.--_----------------------------- 318 256 229 
Diamond, gem and industrial__._.._..--..-.---.thousand carats_. 6,668 7,433 7,863 
Diatomite___.___.____--._..------_--- +--+ +--+ +--+ -- 585 624 513 
Feldspar____._-.-.--.---_-----.----------------------------- 24,891 19,888 22 ,036 

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 1967 1968 1969 _—_——_— eee 
NONMETALS—Continued 

Fertilizer materials: 
Crude (natural), phosphate rock, beneficiated__thousand tons__ 1,352 1,565 1,679 
Manufactured: 

Phosphatic.______._-_--...2_.-2-------________do____ 1 997 911 e 950 
Mixed ___.-----_-------------_----------------do___- r 815 900 e 900 

Fluorspar: 
Acid grade____--..-_.-_-_.---- 2 eee, 33,799 40,524 55,728 - Ceramic grade__________._-_--.-_-___---__-______________. 4,188 . 2,896 — 4,503 ; Metallurgical grade________--------------- eee eee 57,320 65,140 90,044. 

Total. __.----_----- 2 eee 95,307 108 , 560 150 ,275 Gem stones, semiprecious: 
Emerald. _____-__.._-.---.---------.---_______kilograms__ 377 928 1,382 Tiger’s eye ?________---. eee, 404 148 63 . Graphite, all grades______._-.---- 2.2 2-2, 671 123 _ 458 Gypsum, crude________-___-_-- 222 ee! 307 , 592 316,050 359 , 420 Kyanite and related materials: 
Andalusite______-..-- 22-22 eee. 24,583 22,444 42,450 Sillimanite.__._.-.-_-_----_--2 eee 35,385 33,195 28,297 Lithium minerals__._...._.._.._..-_..____.__.__.___.__..__.... wo nee ee 36 35 Magnesite, crude_____-_--_-- eee, 80,012 59,797 48,121 ica: 
Sheet_____.--_-_---___------_-...--___.__..-_-_kilograms__ 4,232 9,247 99,894 Waste. ___.------- 2-2 eee 4,618 7,918 6,349 Pigments, natural mineral__._____....____.___...______.....__. 8,632 3,894 3,511 

Pyrite: 
Noneupriferous, gross weight____._.__.._.____________.._.___ 552,743 587 , 564 589 ,024 Cupriferous, gross weight.__.._..____.____.______.______-__ 315,919 116 , 792 248 ,307 Quartz, quartzite, and glass sand gee 422 , 502 -455,931 505 , 623 Salt____------------- ee _______________thousand tons__ 317 342 378 Stone, sand and gravel: - 
Dimension stone: 

Caleareous, marble____________________.____._..._.___ 11,423 18,852 22,806 
Wonderstone (pyrophyllite)_.____.__________.._._______ 4,618 5,094 4,706 ' Crushed and broken: 
Lime and limestone__________._________thousand tons__ 11,830 12,891 13 ,928 . Shale. __---------.-2 ee do. 242 246 252 Sulfur e__ 222-2 eee” 6,000 6,000 12,000 Tale__-.-.------- ee teeeeeee 9,136 9,052 8,812 Vermiculite____-____.--.- 2-2 -- ee lee, 101,501 110,180 128 , 787 

MINERAL FUELS AND RELATED MATERIALS " Carbon. black e___.__....-......2.........--._..thousand tons__ 32 32 32 

Coal: 
Anthracite_____-_.-.-.2-2 eee do. 1,280 1,365 1,541 _ Bituminous___---_-_._- 22222 _-do___- 48 ,021 50,289 51,211 

' Total... 2-22 49 ,301 51,654 52,752 Coke: . 
Oven and beehive e_______________________________._do_.... 3,000 3,200 3,400 Gashouse, low and medium temperature e_____________do___. 175 175 175 

Petroleum refinery products: 
Gasoline. _.____.____._.________thousand 42-gallon barrels__ 16,376 15,691 17,265 
Kerosine and jet fuel______-_-.----------2 ee ---_-do___- 2,125 1,480 1,698 Distillate fuel oil. _......__._.____._______._______._.do___ 13 , 586 12,758 13,177 Residual fuel oi]._...._...--________________ dol ___ 14,677 15,652 13 ,992 Other___-__--_--_---. i do. 2,473 2,386 2,870 

Total___-------- 2 dol. 49 ,237 47,967 49 ,002 
ee a 

e Estimate. t Revised. 
1 Does not include vanadium in slag, production of which began in 1968. 
2 Decorative material resulting from oxidation and silicification of crocidolite. 
3 Includes silcrete, a rock containing up to 98 percent silica. 

TRADE 

During 1968, the latest year for which modities listed in table 2, was $916 million 
complete data are available from the ($855 million in 1967), about 43 percent 
South African Department of Customs and of total exports of $2,110 million. Principal 
Excise, metal and mineral exports were mineral commodity exports were gem dia- 
higher compared with 1967. Total value of mond, $266.7 million; copper, $164.1 mil- 
these exports, including only those com- lion; iron and steel (including iron ore
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and ferroalloys), $145 million; petroleum of total imports of $2,638 million. Princi- 
_ refinery products, $98.3 million; asbestos, pal mineral imports were petroleum, $172 — 

$46.5 million; industrial diamond, $39 mil- million, including $86.3 million for crude 

lion; and manganese ore, $27.5 million. oil; iron and steel, $73.5 million; gem and 

Mineral commodity imports, including industrial diamond, $24.2 million; alumi- 

only those commodities listed in table 3, num, $19.8 million; copper, $14.8 million; 
comprised $376 million in 1968, 14 percent and sulfur, $9.7 million. 

Table 2.—Republic of South Africa: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

METALS 
Aluminum: 

Oxide and hydroxide_______________. 17 39 NA. 
Metal, including alloys: 

Scrap. -..------------------__- 1,405 2,205 Japan 579; Belgium 574; West Germany . 
. 457, - 

Unwrought and semimanufactures 1,419 1,877 NA. 
Antimony, ore and concentrate._......... 20,585 25,342 United Kingdom 15,808; United States 

Arsenic, oxides and acids. _____________.. 899 1,095 United States 941. 
Chromium: 

Chromite.._.....--.-.--------.---- 656,900 816,677 United States 358,073; West Germany 
. 138,947; Japan 134,752. 

Oxide and hydroxide________.______- 213 31 NA. 
Copper: 

Ore and concentrate___.______.____- 7,737 10,418 Japan 10,080. 
Matte__-__ 2 Al 55 All to West Germany. 
Metal, including alloys: 

Scrap_...----------- eee 411 561 Netherlands 128; West Germany 127. 
Unwrought: 

Blister and other unrefined2__ 68,627 73,697 United States 27,158; Japan 22,956. 
Refined 2___..........-._... 79,086 69,179 West Germany 35,413; United Kingdom 

Semimanufactures___.__.______- 5,427 8,661 United States 4,443; West Germany 1,407. 
Gold, metal, unworked or partly worked 

troy ounces.. 13,839 970 NA. 
Iron and steel: 

Ore and concentrate 2_thousand tons-_- 4,269 4,476 Mostly to Japan. 
Roasted pyrite__..._._.-._-._.2____- 2,172 191 NA. 
Metal: 

Scrap__..------------.---- 2. 5,906 8,150 Japan 3,352. 
Pig iron.__._--.--------------. 983,546 829,503 Japan 776,344. 
Powder and shot______________- 217 174 NA. 
Spiegeleisen_.___.._.____.-.-__- 2,106 925 Italy 783. 
Ferroalloys: . 

‘Ferromanganese............ 127,834 129,612 United States 48,514; United Kingdom 
29,631; Canada 17,058. 

Ferrochrome____.._......._._ 90,3840 75,905 United States 23,959; West Germany 

Ferrosilicon__.__....-------. 26,979 16,883 Australia 4,798; Japan 3,559. 
Other____--_..____-_-_ Le 2,361 2,196 Australia 1,076; United Kingdom 662. 

Ingots and other primary forms. _~ 805 15,996 Spain 9,390. 

Semimanufactures: 
Bars and rods_____.._..._.._._. 24,921 29,310 NA. 
Angles, shapes and sections_. 24,066 26,669 NA. 
Plate and sheet__.__....._. 118,780 142,141 Greece 50,971. 

. Hoop and strip________.____ 3,439 2,807 NA. 
Rails and accessories._...._.. 24,660 38,816 NA. 
Wire and wire rod_________-_ 6,709 7,420 NA. 
Tubes, pipes, and fittings..... 24,952 25,952 NA. 
Castings and forgings. _____- 810 729 United Kingdom 141; United States 102. 

Total_____-...-...._._... 228,387 273,844 
Lead: 2 

Concentrate, with vanadium_.______- 4,429 6,514 All to West Germany. 
Oxide. _.--._.--_----- ee 93 82 NA. 
Metal, including alloys: 

Unwrought______.-.--.-------- 65,589 48,905 Italy 18,576; United Kingdom 18,231. 
Semimanufactures.____..._____- 51 2384 NA. 

Magnesium, metal, including alloys: 
Scrap. ..-------.-------- 2 eee 57 88 United States 56. 
Unwrought and semimanufactures___-_ 1 2 NA. 

Manganese: 
re and concentrate__thousand tons__ 1,354 1,768 Netherlands 641; Japan 377; France 260; 

United Kingdom 171. 
Oxide__.-.-_--- 2 ee 10 31 NA. 
Metal, electrolytic. ___._.__________-_ 7,994 8,044 United States 2,550; Canada 1,899. 

Mercury__._..___..__..76-pound flasks __ 15 7 NA. 

See footnotes at end of table. ,



628 MINERALS YEARBOOK, 1969 

Table 2.—Republic of South Africa: Exports of mineral commodities 1—Continued . 
(Metric tons unless otherwise specified) . 

Commodity 1967 1968 Principal destinations, 1968 

METALS—Continued 
Nickel: 

Ore and concentrate__......_.-..-_- 5 | 4 NA, 
Matte, speiss, and similar materials___ 78 199 Mostly to Canada. 
Metal, including alloys: 

Serap__--------.-------------- 63 48 NA. 
Unwrought._.......-.-.------- 3,573 8,732 West Germany 6,583. 
Semimanufactures__..._.------- 107 12 NA. 

Platinum-group, metals, including alloys, 
git! forms e_ _____thousand troy ounces__ ~ 800 800 NA. 
ilver: 

Ore and concentrate value, thousands._ $3,072 $4,447 All to United States. _ 
Waste and sweepings. __troy ounces. - 463 21,541 United Kingdom 19,504. 
Metal, including alloys 

. rT thousand troy ounces... 11,176 4,109 United Kingdom 2,982; United States 866. 
in: z ot 
Ore and concentrate__ ...-long tons_. 2,498 2,522 United Kingdom 1,315; Netherlands 1,205. 

etal: 
Serap_....---_-._-.....-do___- 156 458 Netherlands 399. 
Unwrought and semimanufactures 

do... 57 162 NA. 
Titanium, oxide__.......---..------.-_- 59 62 NA. 
Tungsten: 

Ore and concentrate____.__..-.-_--- 57 67 United Kingdom 35; West Germany 16. 
Metal, including alloys, all forms__-.-_-_ 10 15 NA. 

vanadium, pentoxide, fused___._.___..._. 2,750 3,701 Austria 1,336; Japan 697. 
ine: 2 

Ore and concentrate.__......-...-.. 39,453 36,385 United Kingdom 19,039; United States 

Oxide.___....-.----.---.-- ~~~ ee 159 217 NA. : | 
Metal, including alloys: 

Scrap, dust and powder________- 12 83 NA. 
Unwrought and semimanufactures 73 37 NA. 

Other: 
Ore and concentrate: 

Titanium, vanadium, other_ _--__-_ 137 190 West Germany 175. 
Base metals, n.e.s____-..------- 3,840 2,850 United Kingdom 1,495; United States 746. 

Ash and residue containing nonferrous 
metals_._...-----..-.----------- 819 5388 Spain 406. 

Base metals, n.e.s.._._...-..----...- 259 383 United Kingdom 275. 
NONMETALS 

Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. 5 6 NA. 
Grinding. and polishing wheels and 

stones______..-.__.------ ee 181 200 NA. . 
Asbestos.___...-.-...-..-..---.--.---. 234,020 258,744 United Kingdom 62,618; United States 

34,588; Japan 33,439; Italy 20,603. 
Barite__........-.----.-.---.--.--..-.- 63 144 NA. 
Cement__......-..-.----.-.---_--..... 78,048 60,054 NA. 
Chalk___.-..-_ 22-22 12 7 NA. 
Clays and clay products: 

Crude clays, n.e.s.........._-.....-.. 188,692 170,050 West Germany 67,290; Japan 54,318. 
Kyanite and sillimanite___.......... 45,042 39,548 Japan 21,028; West Germany 6,407; 

United Kingdom 6,280. 
Products: 

Refractory.........-............ 20,2386 29,804 NA. 
Nonrefractory__.........-..---- 5,939 12,637 NA. 

Diamond: 
Gem, unworked and worked 

thousand carats-.. 2,962 3,439 United Kingdom 3,112. 
Industrial: 

Natural_.__.._..........do_._. 19,799 7,466 United Kingdom 5,098; Ireland 2,229. 
Manufactured______._-.-do____ 1,972 2,799 Ireland 2,740. 

Diatomite___.....---.-..-.-.---------- 421 305 NA. 
Feldspar___....--------.-------------- 7,163 8,328 West Germany 4,377; Italy 1,760. 
Fertilizer materials: 

Crude: 
Natural nitrate__.....---------2.00 Ll le 54 NA. 
Phosphate rock. ___-.--.------- 973 1,616 NA. 

Manufactured: 
Nitrogenous_.....-----.------. 56,600 27,183 NA. 
Phosphatie_.__-..--.---------- 2,192 7,015 NA. 
Potassic____......-----.--.---. 436 1,066 NA. 
Other, including mixed__........ 19,263 64,740 NA. 

Ammonia_.__-..------------------- 614 2,978 NA. 
Fluorspar_.......-..-.---------.------. 90,064 87,501 Japan 71,634. 
Graphite, natural_._.......-.----------- 54 44 NA. 
Gypsum and plasters_____.----..------- 9,616 16,608 NA. 
Lime__...-.....-----.---------~------- 4,692 3,380 NA. 
Magnesite......._......._------------- 6,378 2,345 United Kingdom 947. 

See footnotes at end of table.
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Table 2.—Republic of South Africa: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 

ee 

Commodity 1967 1968 Principal destinations, 1968 

NONMETALS—Continued 
Mica: 

Crude, including splittings and waste __ 7,028 10,623 United Kingdom 7,328. 
Worked, including agglomerated 

splittings. __....value, thousands... ______- $24 United States $20. 
Pigments, mineral: 

Natural, crude__---__--------.----- 2,062 2,047 United Kingdom 1,759. . 
Iron oxides, processed__..._..._..--- 216 244 NA. 

Precious and semprecious stones, except 
diamonds: 

Precious. _ ---------thousand carats_ - 1,635 2,615 Switzerland 2,553. 
Semiprecious__.....---kilograms-__. 403,296 334,007 United States 108,795; Japan 80,610; 

West Germany 60,115. 
Salt__...-.---------------------------- 30,519 42,508 NA. 
Sodium and petassium compounds, n.e.s.: 

Caustic soda_______.....-...-.._--- Al 174 NA. 
Caustic potash____.....------.----2  _eu eee 119 NA, 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked: 
Caleareous_._..._.--.------ 893 2,832 United States 2,443. 
Granite___-..-..---------- 144,290 174,279 France 45,109; West Germany 39,127; 

. Netherlands 19,186. 
Slate__.___...-.._----- .-_- 64. i122 NA. 

Worked, including slate_________ 103 149 NA. 
Dolomite, chiefly refractory grade___.- 11,879 11,087 NA. 
Gravel and crushed rock. ____.._____ 1,004 1,121 United Kingdom 611. 
Limestone, except dimension___-__-_-_-_ 3,705 71,747 NA. 
Quartz and quartzite__.____________- 817 1,352 United States 525; Netherlands 319. 
Sand, excluding metal bearing ____-___- 3,404 2,051 NA. . 

Sulfur: 
Elemental: 

Other than colloidal... -._._.__ 5,060 11,010 NA. 
Colloidal__.....-.-...-____-___ 13 121 NA. 

- Sulfurie acid___.-.-.-_. 2 ee 615 3877 NA. 
Tale and steatite_......_.__._--.-- _-_- 376 830 Sweden 452. 
Vermiculite___._--..-----.----.-..----. 95,819 96,208 United Kingdom 25,170; Italy 18,292; West 

. Germany 11,846; United States 9,594. 
Nonmetals, n.e.s.: 

Crude.._..---.-- ee 1,405 3,941 Netherlands 1,154; United Kingdom 1,019. 
Slag, dross, and similar waste (not 

metal bearing) from iron and steel > 
manufacture____-.....__-_-.___-___- 4,299 14,688 NA. 

Building materials of asphalt, asbestos, 
and fiber cement and unfired non- 
metals, n.e.s___..---- ee 9,842 7,598 NA. 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural___._.__.___- 23 63. NA. 
Carbon black and gas carbon___________- 1,333 1,808 NA. 
Coal and briquets: 

Anthracite..._._._.._....._.----.-. 650,098 626,921 Japan 420,411; Italy 184,268. 
-  Other__....-- 2-2 eee... 606,443 607,714 NA. 
Coke and semicoke____..__.._.__-._---- 1,326 31,866 Japan 21,514. 
Gas, hydrocarbon: 

Natural_____.._.....--...--------- 2,369 2,542 NA. - 
Manufactured_____..._.__.____.--._-- 5382 11,530 NA. 

Petroleum refinery products: 
. Gasoline_thousand 42-gallon barrels_-_ 633 542 NA. 
Kerosine and jet fuel_____.._._.do_..- 594 557 Ships’ stores 3384. 
Distillate fuel oil. _..........-do___- 2,566 2,048 Ships’ stores 1,253. 
Residual fuel oil...__.........do_... 15,917 21,010 Ships’ stores 20,743. 
Lubricants______....-.___...do___- 283 418 NA. 

Mineral jelly and wax._.._....do___- 85 93 United States 47; West Germany 19. 
ther: 

Nonlubricating oils__.._...do___. . 4 6 NA. 
Pitch and pitch coke____.---_--- 564 _____ Le 
Bitumen and other residues. _-_-_-_- 7,152 10,847 NA. 
Bituminous mixtures, n.e.s_...... 10,517 5,260 NA. 

Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals__.__....-_-- 2,243 6,423 NA. 

. e Estimate. r Revised. NA Not available. 
1 Source: Foreign Trade Statistics. Volume I, 1968, compiled by the Department of Customs and Excise, and 

includes Botswana, Lesotho, Swaziland, and the Territory of South-West Africa. 
2 Partially or wholly from Botswana, Lesotho, Swaziland, or South-West Africa.
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Table 3.—Republic of South Africa: Imports of mineral commodities 1 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

METALS 
Aluminum: 

Bauxite_________.--____ ee 8,443 12,252 French Guiana 4,161. 
Oxide and hydroxide_____________- 696 918 West Germany 520; United States 177. 
Metal, including alloys: 

Scrap. _.--.----------------- 137 132 Switzerland 88. 
Unwrought___.._..-------.-. 17,689 24,208 Canada 20,158. 
Semimanufactures.._._------- 10,083 8,575 Canada 2,369; United Kingdom 2,268. 

Arsenic, trioxide, pentoxide, and acids__- 522 40 NA. 
. Chromium: 

Chromite__.._..----------------- 29,874 23,109 NA. 
Oxide and hydroxide_____--------- 70 107 United States 37. 

Cobalt, oxide and hydroxide__.______-_- 8 14 Mostly from Canada. 
Copper: 

Ore and concentrate__.__-...----- 8,412 59,083 NA. 
Metal, including alloys: 

Scrap. ---------------------- 76 124 NA. 
Unwrought, mainly refined____ 32,752 6,579 NA. . 
Semimanufactures__..________ 4,258 3,627 United Kingdom 1,481; Italy 549. 

Gold, metal, unworked or partly worked 
troy ounces__ 22,675 28 , 638 United Kingdom 16,711; West Germany 

6,545. . 
Iron and steel:. . 

Ore and concentrate. .-....----.-.- 14 119 All from United Kingdom. . 
Metal: = 

. Serap..-.------------------- 9,519 18,689 NA. : 
Pig iron, ferroalloys, and simi- 

lar materials__.._.......... 98,594 157,398 NA. 
Steel, ingots and other primary 

forms__....-.---.._-_...-.. 39,053 82,323 West Germany 26,507. 

Semimanufactures: 
Bars and rods__....___-.. 10,753 13,996 United Kingdom 7,866; West Germany 

» 185. 
Angles, shapes, and sec- 

tions__.__-..-.-..--.... 10,636 7,617 United Kingdom 3,585; Belgium 2,840. 
Plate and sheet_____.___. 264,669 106,835 United Kingdom 37,751; Japan 21,498; 

7 Australia 18,776. 
Hoop and strip___________ 3,979 4,128 United Kingdom 1,333; Japan 1,066. 
Rails and accessories___-__-_ 7,777 13,818 United Kingdom 6,409. 
Wire and wire rod_.__._... 16,782 11,151 Belgium 4,507; United Kingdom 2,120. 
Tubes, pipes, and fittings.. 24,115 90,775 West ocgrmany 47,301; United Kingdom 

1,986. 
Castings and _ forgings, 

rough. -._-----.-_____- 4,209 4,879 Australia 1,775; France 1,428. 

Total.___..-.._-.-.... 342,920 253,199 
Lead: 

Oxides___._---.-.-.--- 22 ee 85 113 NA. 
Metal, including alloys: 

Scrap___-------------- -____- 3,189 4,838 Australia 1,621; New Zealand 598. 
Unwrought___.._-.--________- 5,499 4,724 NA. 
Semimanufactures-___________- 1,309 2,785 NA. 

Magnesium, metal, including alloys, all 
forms____....-.- 2 -----_-- eee 353 229 Norway 191. 

Manganese: 
Ore and concentrate. ___..________- 426 389 Netherlands 110; Japan 40. 
Oxides______-_.____._._-_________. 1,119 1,586 United Kingdom 1,327. 

Mercury._.._..___._.76-pound flasks. _ 1,125 1,233 Spain 460; Italy 254; United Kingdom 161. 
Molybdenum, metal, including alloys, all 

forms.______..____._----. 22-2 eee 5 12 United States 3; United Kingdom 3. 
Nickel, metal, including alloys, all forms_ 426 474 United Kingdom 266. 
Platinum-group metals, including alloys, 
gi forms. __.....______troy ounces_-_ 3,715 6,668 United Kingdom 5,898. 
ilver: 

Waste and sweepings_____.-do___- 1,543 782 NA. , 
Metal, including alloys_._....do___. 165,463 224,191 Switzerland 74,244; West Germany 53,293; 

United Kingdom 35,396. 
Tin: 

Ore and concentrate__-__long tons__ 1 35 United States 14. 
Oxide__._____.______-_-__.-do____ 13 19 United Kingdom 10. 
Metal: 

Scrap.__------------.-do___. 5 w-o--ee 
Unwrought and semimanufac- 

. tures____..__...__...do___- 5A] 395 NA. 
Titanium, oxide__.___._.___-.-_______ 162 409 West Germany 234; United Kingdom 138. 
Tungsten: 

Ore and concentrate_____________- 795 292 Australia 89; Portugal 25. 
Metal, including alloys, all forms_-__ 42 87 NA. 

See footnotes at end of table.
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Table 3.—Republic of South Africa: Imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 
en eee area anc nn A TS OS EGS 

METALS—Continued 
Zine: 

Ore and concentrate_____________- 5 24,018 Australia 13,501; Italy 10,514. 
Oxide____-----.-------.-----.--- 188 271 United States 88; Netherlands 69. 
Metal, including alloys: 

Scrap, including powder and 
dust__--_- 2-2 Leek. 1,094 1,389 Australia 313; United States 178, 

Unwrought_________-___ 49,098 38,904 NA. 
Semimanufactures__________-- 996 1,698 NA. 

Other: 
Ore and concentrate: 

Titanium-vanadium_____---.. 11,896 851 Australia 828. 
Base metals, n.e.s__._____--.. 2,511 2,196 Australia 1,819. 

Ash and residue containing nonfer- 
rous metals____._______________ 912 3,574 Australia 1,685. 

Base metals, n.e.s_______________- 380 386 Taiwan 134; United Kingdom 63. 
NONMETALS 

Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, 

ete... eee 2,837 4,781 NA. 
Grinding and polishing wheels and ° 

stones_______2______ eee 228 264 United Kingdom 88; West Germany 72. 
Asbestos______.__-_-------------_---. «=: 18, , 994 13,127 NA. 
Barite._____.- 2 eee 2,564 3,573 West Germany 834; United Kingdom 678. 
Boron materials, crude natural borates.. = 347 651 United States 612. . 
Cement. _______-__ 2-22 --_- ee -___--. «=: 85 524 41,886 United Kingdom 6,883; Japan 4,208. 
Chalk__.____- eee 3,535 3,754 France 2,450; United Kingdom 849. 
Clays and clay products: . 

Crude clays and refractory miner- 
als_...__--2 eee 9,080 12,298 United Kingdom 5,809; United States 

Products: 
Refractory__...__._.__.-.----. 15,548 18,165 Austria 4,744; West Germany 2,552; Unit- 

ed Kingdom 2,061. 
. Nonrefractory__......-...---- 6,427 9,885 Japan 3,521. 

Cryolite and chiolite__.._____________- 112 60 NA. 
Diamond: 

Gem_____________________earats__ 8 , 282 91,753 United Kingdom 77,514. , 
Industrial____._._thousand carats__ 19,139 3,618 United Kingdom 1,226; Ireland 411. 

Diatomite__._______--_____._----_-_. 8, 587 3,884 United States 3,257. 
Feldspar____--.-._-.--.--------.---- 203 163 NA. 
Fertilizer materials: 

Crude: 
Nitrogenous________.__.-_--_- 960 1,453 Chile 1,020; West Germany 399. 
Phosphatie.__.__......-.-..-. 87,570 77,176 NA, 
Potassie___...._._.___---_-_. 116,707 187,462 West Germany 44,342; Spain 42,146. 

Manufactured: 
Nitrogenous___...........-... 75,969 8,543 West Germany 5,295. 
Phosphatic: 

Thomas (basic) slag__-_-_-_- 17,835 16,007 Belgium 15,895. 
Other__._..----------.-. 79,101 1,100 West Germany 907. 

Potassie___.......__..__..-.. 58,200 34,347 West Germany 19,248; Israel 5,604. 
Other, including mixed______~.- 35 7,682 West Germany 4,445; France 2,701. 

Graphite, natural__________...-___-_-- A472 492 United States 280; Norway 138. 
Gypsum and plaster_____________-___- 4,777 5,447 West {Germany 3,838; United Kingdom 

Lime_____2__- eee 262 205 NA. 
Magnesite____._.._.-_-..--____.--... 55,1838 79,247 NA. 
Mica: 

Crude, including splittings and 
waste_________ ee 191 147 NA. 

Worked, including agglomerated 
splittings. __..value, thousands_- $641 $486 United Kingdom $366. 

Pigments, mineral: 
Natural, crude___.__..-..-____--- 661 635 United Kingdom 313; Austria 280. 
Iron oxides, processed.__.._.._.--- 2,172 2,668 West, Germany 1,690; United Kingdom 

Precious and semiprecious gem stones, ex- 
cept diamond_____value, thousands... $2,321 $842 NA. 

Pyrite... ee 7,797 8,576 Spain 8,563. 
Salt (excluding brines)___...._..._._-_- 2,138 1,982 United Kingdom 1,647. 
Sodium and potassiumeompounds, n.e.s.: 

Caustic soda_.._......__.__.-.... 14,749 10,514 Netherlands 4,887; United Kingdom 2 , 062. 
Caustic potash. _.._......-_-_-__- 514 633 France 222; Belgium 139. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked: 
Caleareous_.__..-_-_._--- 1,148 982 Italy 923. 
Other_...._..----_ --- 66 8 NA. 

See footnotes at end of table.
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Table 3.—Republic of South Africa: Imports of mineral commodities 1—Continued. 
(Metric tons unless otherwise specified) 

oe Commodity 1967 1968 Principal sources, 1968 

NONMETALS—Continued 
Stone, sand and gravel:—Continued 

Worked _-__....--..---------- 254 498 Italy 333; Portugal 100. 
Gravel and crushed stone__________ 4,511 70,794 NA. 
Limestone and dolomite (except di- 
mension). __...----.-.--------- 97 1,483 Sweden 1,073. 

Quartz and quartzite...__.._.____.-_- 20 14 NA. 
Sand, excluding metal bearing -_-_-___- 306 243 United States 115. 

Sulfur: 
Elemental: 

Other than colloidal___....... 200,130 222,007 Canada 95,920; Poland 53,321; United 
. States 47,784. 

. Colloidal. ._..---_----.----.- 299 399 United States 219; West Germany 170. 
Sulfur dioxide_........-.---...--- 30 19 NA. 
Sulfuric acid_.-.-.-.---.--------- 2,271 6,440 NA. 

Tale and steatite______..._._-..-.---- 1,689 2,100 Italy 740; South Korea 477; Norway 388. 
Other nonmetals, n.e.s.: 

Crude___...--------------------- 687 595 United Kingdom 124; United States 86. 
Slag, dross, and similar waste, not 

metal bearing: 
From iron and steel manufac- . 

ture.__.-----------------. 21,118 30,156 All from Canada. 
Slag and ash, n.e.s_._._______. 22 67 NA. 

Building materials of asphalt, asbes- 
tos and fiber cement, and unfired ae 
nonmetals, n.e.s.__..--..------- 1,711 2,104 NA. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural___..__-_- 8,336 8,824 United States 6,250. — 
Carbon and carbon black____..--_----- 5,064 5,886 United States 3,872; United Kingdom 546. 
Coal, all grades, including briquets_-_ _ __ 753 20,993 NA. 

- Coke and semicoke. ___._....-----.-.- 3,810 6,210 NA. 
Gas, hydrocarbon, natural__-.._-.---~- 112 352 NA. 
Peat_.....-.-.-----.~-------.-----.--- —380 52 NA. 
Petroleum: 0 

Crude and partly refined 
thousand 42-gallon barrels... 73,3385 54,698 NA. 

Refinery products: . 
Gasoline. ___-._..-.---do___. 3,412 5,815 NA. 
Kerosine and jet fuel__..do____ 3,371 3,434 NA. 
Distillate fuel oil. _.__..do___- 3,196 8,312 NA. 
Residual fuel oil___..._..do__.- 4,243 6,985 NA. . 
Lubricants____--.--...do__.- 1,472 1,182 United States 396; United Kingdom 328. 
Jelly and wax_....-.---do.__- 216 189 United States 108; Japan 37. 

ther: 
Nonlubricating oils, n.e.s. 

do_.__. 420 83,109 NA. 
Pitch____.--------.----- 994 697 United Kingdom 638. . 
Pitch coke___....-------, 51 25 NA. 
Petroleum coke____--.--- 11,392 5,383 All from United States. 
Bitumen and other resi- 

dues______--.----..--- 5,347 3,844 United States 2,450; Netherlands 834. 
Bituminous mixtures, n.e.s_ 531 402 United Kingdom 224; United States 85. 

Mineral tar and other coal-, petroleum-, . . 
or gas-derived crude chemcals__----_- 34 335 All from United Kingdom. 

NA Not available. 
1Source: Foreign Trade Statistics. Volume I, 1968, compiled by the Department of Customs and Excise, 

and includes Botswana, Lesotho, Swaziland, and the Territory of South-West Africa.
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Table 4.—Republic of South Africa: Major domestic mineral sales in 1969 1 

Commodity Thousand 
dollars 

METALS 
Chromite.___.__._----.--------------------------- +--+ eee eee $2,103 
Copper_______.----------------------------- +--+ eee ee 45,193 
Tron ore____.....--.----------------------- ee ee eee eee 17,249 
Manganese ore___----------------------------------------- +--+ eee 7,836 
Tin___ ee eee eee eee eee 2,439 

NONMETALS 
Andalusite and sillimanite.__..__.-___--- oe ee eee eee 378 
Asbestos_.._-------------------------------- + -- een ene 3,004 on 
Clays__._.--------.------------ ee ee ee eee eee eee 2,385 
Feldspar____-...--------------------- ee eee eee 686 
Fluorspar____-.--.-------------------------- ee en ee eee 459 
Gypsum___.-------.---------- ee ee eee eee eee 1,310 
Limestone.______---------------_--.---- ee eee ee eee ee eee 11,669 
Lime products, burnt_____-_-__-_-------------------------------------------- +--+ -- 9,549 
Magnesite______--------..-------------- + eee eee 807 
Phosphate rock____.-..__----------.---.------__------------- eee 13,009 
Pyrite (for sulfur)___.____._.-_._.---.---. -_ eee eee 6,456 
Salt__.____.-------.--.-.--- ee eeeeeeeeeeeeeeeeee 3,545 
Siliea__ eee eee eee eee eee eee eee 2,130 
Slate__._._-..----___- 2 eee ee 1,110 
Stone, dimension_________________._2-.--_----- eee ee 14,443 . 

MINERAL FUELS AND RELATED MATERIALS . 
Coal_____--.-.----________-_- eee eee eee -e-----. = 187, 894 

. MISCELLANEOUS 
Other minerals.___.____.-_----- eee eee eee eee 49 ,563 

Total___ eee eeee-. «=: 388, 217 

1 Does not include gold, silver, and diamond, data on which are not available. 

Source: Republic of South Africa, Department of Mines. Quarterly Information Circular. October—Decem- 
ber 1969, pp. 28, 29. . 

Table 5.—Republic of South Africa: Major mineral exports in 1969 

Commodity Thousand 
dollars 

METALS 
Antimony, concentrates___...--.-------------------------------- +6 ee $10,631 
Chromite_____......-_.---------------- eee eee eee eee 11,466 
Copper_._.-.-..--.---------.--------------- +--+ ee eee ee eee 116, 457 
Gold 1______..-.--- eee eee) 1,160, 777 
Tron ore____.-.------------ +--+ ee eee eee eee eee 21,405 
Manganese ore_.____..---_.----------_------- == ee ee eee 29 , 764 
Silver 1___.._.-----_- 0 eee eee 6,149 
Tin, concentrate__....____-._.__.____---u 2 eee 3,571 
Vanadium: 

Pentoxide and ammonium vanadate____..___._..-.-___-----------.----------------- 8,633 
Slag____---.._-.-.-.__-_-_--- e+ eeeeeeeeeeeeeee- 5, 896 

NONMETALS 
Andalusite and sillimanite______-_-_.-_--- eee 2,542 
Asbestos_______-_-_-- eee eee eee eee eee eee ee eee eee 40 ,323 
Clays_.-.-.---_---- oo eee eee eee eee 3,993 
Diamond !_____ ee eee 145 , 487 
Feldspar____.._.______-- eee eee ee 736 
Fluorspar___.- eee -e 3, 287 
Gem stones, semiprecious____._.__..___---_----_------------- eee 791 
Lime and limestone_____._..-_.__-.-----------------------_-- eee 559 
Mica_________-- ee ee eee eee eee 599 
Salt... 22 eee eee ee 329 
Stone, dimension_____._______.-----------.--_---- ~~~ + eee eee eee 6,803 
Vermiculite_______.--.---_-- eee eee eee eee 2,607 
Wonderstone (pyrophyllite)___.._..._._._-__---___ eee eee e- 492 

MINERAL FUELS AND RELATED MATERIALS 
Coal________ oo eee eee ee 10,621 

MISCELLANEOUS 
Other minerals___._._.----- eee eee eee 154,374 

Total_____.__ eee eee ------) 1, 748, 292 

1 Total value, including domestic sales, if any. 

Source: Republic of South Africa, Department of Mines. Quarterly Information Circular. October-Decem- - 
ber 1969, pp. 30, 31.
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COMMODITY REVIEW : 

METALS postponed mine expansions until South Af- 
; rican Railways was able to provide suffi- 

Aluminum.—Construction continued on cient rail cars. Chromite prices ranged 
the 50,000-ton-per-year aluminum smelter, from $10 to $14 per ton f.o.b. Lourenco 

_ South Africa’s first, at Richards Bay, Natal Marques, Mozambique, during the year. At 

coast. The production company will be yearend, South African producers had ad- 
Alusaf (Pty.) Ltd., formed by the Govern- ance orders for the entire anticipated 
ment-owned Industrial Development Corp. 1970 output. 

and p artictp ated in by Alcan Aluminium of The largest chrome producer in South 
South Africa Ltd. Plant completion is Africa during 1969 was Rand Mines Ltd 
scheduled for 1971. Alumina will be im- (40) 5 half of total 
ported from Australia under a 20-year, $280 ware contro'ls approx imately half o! tota 
million contract with Suisse Aluminium In- South African chromite reserves of 2.6 bil- 

. . lion tons. Although most of the company’s 
dustrie A.G., probably starting in 1973. . 

Present Alcan sources will supply alumina — ore was exp orted, substantial tonnages 
> "OY . went into ferrochrome production. | 

during the period before the Australian 
source is in production. Copper.—Total sales of copper, includ- | 

. Alcan, the largest producer of aluminum 8 both export and domestic sales, were 
products in South Africa, purchased the valued at $161.7 million in 1969. Copper 

| entire share capital of Republic Aluminium ranked second, after gold, an mineral sales 
Co. (Pty.) Ltd. for a reported $1.96 mil- value. The growth rate in income from 

lion. Alcan installed a $1.8 million extru- CPP has averaged 35 percent annually 

sion press at the Pietermaritzburg plant, the ‘7° 1965. 
fourth and largest there, and a $1.2 mil- In 1969, Palabora Mining Co. Ltd., larg- 
lion extrusion press at Epping, Cape est producer in the country, produced 
Town. 15,700,128 tons of ore at 0.60 percent cop- 

Union Steel Corp. of South Africa per; 272,801 tons of concentrate at 32.2 

planned a continuous casting and manu- percent copper; and 78,540 tons of electro- 
facturing installation at Richards Bay, near lytic copper at its mine and refinery at 
the aluminum smelter. Aluminum rod will Phalaborwa. These figures represent in- 
be cast and processed to stranded conduc- creases over 1968 in all categories, except 
tors. that grade of ore mined was slightly re- 
Antimony.—According to its 1969 annual duced. Palabora announced construction of 

report, Consolidated Murchison (Trans- 4 Sixth unit to the concentrator, permit- 
vaal) Goldfields and Development Co. (ting treatment of lower grade ore and ad- 
Ltd., the largest single producer of anti- dition of fifty large flotation cells | 
mony in the non-Communist world, pro- (300-cubic-foot capacity) as part of its ex- 

duced 28,423 tons of concentrate at 61.42 pansion program.7 . 
percent antimony and 1,192 tons of cobbed O’okiep Copper Co. Ltd. produced 
ore at 58.67 percent, during 1969. A total 33,928 tons of blister copper (37,595 tons 

of 300,200 tons of ore was milled, com- in 1968) from 2,837,200 tons of ore con- | 

pared with 226,500 tons in 1968. Expansion taining 1.34 percent copper. The company | 
to the reduction plant was completed in has nine copper mines and three mills in 

July. The company planned to roughly operation. Discovery of two new ore bod- 
double mill capacity to 500,000 tons per ies, one of which reportedly comprises 
year by 1980. Surface exploratory drilling more than 2 million tons at 1 to 2 percent 
and geochemical prospecting continued in copper, substantially improved the compa- 
conjunction with mine development. ny’s ore reserve positions A 3-year 

Chrome and  Chromite.—Accelerated drought in the region threatened O’okiep’s 
world steelmaking activities during 1969 future operations. At yearend, the com- 

increased the already strong international pany considered constructing an 80-kilome- 
demand for South African chrome ores. ter pipeline to the Orange River to re- 
Ore shipments to domestic markets and to place the existing 50-kilometer line to the 
ports were hindered by a shortage of rail a gouth African Mining and Engineering Jour- 
facilities. As a result, several mining com- nal. V. 80, No. 3994, Aug. 22, 1969, p. 417. 
panies delayed contract negotiations and 4 M¢ta! Bulletin. No. 5486, Sept. 30, 1969, p.
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Buffels River where the water level was ducing district with 11.2 million ounces 
extremely low. _ and was followed by the Far West Rand, 

Operations at the Messina mine and re- 8.8 million ounces; Klerksdorp, 4.9 million 
finery of Messina (Transvaal) Develop- ounces; the Central, East, and West Rand, 
ment Co. Ltd. (fiscal year ending Septem- 4.0 million ounces; and Evander, 2.0 mil- 
ber 30) were at a rate similar to 1968. lion ounces. | 
The company produced 1,044,000 tons of Operations continued to slowly expand . 
ore at 1.11 percent copper and 11,880 tons despite a growing shortage of both skilled 
of fire-refined copper (12,302 tons in and unskilled workers and increasing costs. , 
1968). Sinking at the Spencer shaft was Average working cost per ton of ore milled | a 
completed to 50 feet below the 1,500-foot was $8.81 in 1968 and $8.97 in 1969. This 
level. increase was due mainly to higher costs for 

An old. copper mine at Mutali, northeast labor and supplies. Also, abnormally high 
Transvaal, has been reopened by the Afri- costs at the West Driefontein mine, South 
can Copper Corp. Reported ore reserves  Africa’s leading producer, following the 
are 25 million tons at about 1 percent major flooding of October 1968, added to 
copper.® Mining is by open pit methods. average working costs. By mid-1969, opera- 
Underground development is underway. tions at West Driefontein were restored to 
The company planned ore output of 1,500 85 percent of the preflooding mining rate. 
tons per month.10 During 1969, five new mines were in ad- 

A new deposit near Prieska in northern vanced development or had reached initial 
Cape Province, containing 1.5 to 2 percent production. No mines were closed during 
copper and also recoverable zinc and pyr- the year, although seven of the 48 operat- 
ite, was under development by the Anglo- ing mines incurred working losses. ‘The 
vaal group. United States Steel purchased Gold Mines Assistance Act of 1968 permit- a 
a 15-percent interest in this project. Dia- ted 19 marginal mines to continue produc- : 
mond drilling and shaft sinking to a depth tion at a cost of $12 million. Output from 
of 210 meters was in progress at yearend. these assisted mines represented more than 
Reported ore reserves were 35 million tons 10 percent of total foreign exchange earn- 
containing 1.75 percent copper. The com- ings of the gold-mining industry. Assisted 
pany planned to obtain a bulk sample for mines employed 8,000 white miners and 
metallurgical testing. 85,000 African laborers. The possible ex- 

Matte Smelters (Pty.), a subsidiary of tension of this program. to include other | 
RPM, produced an estimated 1,200 tons of marginal producers of vital metals and 
electrolytic copper as a byproduct of plati- fuels will be a factor in future planning. 
num mining. Impala Platinum Mines Ltd., The Kloof mine of Gold Fields of South 
associated with Union Corp. Ltd., also has Africa Ltd. completed its first full year of 
a small electrolytic plant at East Geduld operations on June 30, 1969. The Gold 
for making large copper anodes and cath- Fields East Driefontein mine, potentially 
odes as a byproduct of platinum opera- the richest mine to open in the last 10 
tions. Copper is recovered from leach solu- years, was on schedule in shaft sinking and - 
tions containing copper and_ nickel underground development. Hoisting of first 
sulfates.11 ore was scheduled for 1973. The Kinross 

Transvaal Copper Rod Co., Ltd., a joint mine of Union Corp. Ltd. was in its sec- 
venture of Union Steel Corp. and Palabora ond year of operations. The Johannesburg 
Mining Co. Ltd., began production at a Consolidated Investment Co. Ltd. Elsburg 
$3.5 million continuous casting plant. mine was in the final stage of develop- 
Gold.—During 1969 another record was ment. Anglo American Corp. of South Af- 

attained in production of newly mined rica Ltd. announced that production at its 
gold. The total output of 31,275,882 ounces Vaal Reefs South property was scheduled 
includes 30,891,758 ounces from normal for late 1971. 
gold-uranium operations and 384,124 Throughout the year, South Africa was 
ounces from miscellaneous other sources, affected by the problem of marketing its 
according to Statistics released by the — 
Chamber of Mines of South Africa. Gold * Mining and Minerals Engineering. V. 5, No. 
accounted for nearly two-thirds of the * 10 Enginescae ‘and: Mining Journal. V. 170, No. 
total value of mineral sales. The Orange 3, March 1969, p. 187. a Engineering Jour- 
Free State continued as the leading pro- ya). v.80, No. 3989, July 18, 1969, p. 157.
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Table 6.—Republic of South Africa: newly mined gold. Because the Interna- 
Gold output, by major producers, 1969 tional Monetary Fund (IMF) did not pur- 

So (Troy ounces). chase South African gold at $35 per ounce, 

the South African Central Bank withheld 

Company or mine Production = sales, sold on a number of occasions to 
Blyvooruitzicht.__..............--.-. 1,090,775 European central banks, and sold limited 
Bracken______________--_______----_- 460 ,983 +e : ‘ ve Buffelsfontein 277272 2777777777777777«-1,2937459 © Quantities in the private market. Special 

City Deep. __-_----------.---------- 186,700 sales totaled $80.1 million during 1969. Be- 
Crown Mines_____.._-.------.------- 160 ,94 . Doorhfontetn 2222277 277777777772—7ag’600 «CAUSE of these free market sales, the aver | 

Durban Deep____------------------- 398,840 age price received was $37.17 per ounce. 
East Dageatontein- ---~-------------- 291 68 Late in the year, the IMF and South Af- 

East Rand________.----------------- 687 448 rica concluded an agreement on South 
Els urg_....------- +--+ ; . °. 

Freddies Consolidated..._._.._.___ __-- 475,473 African sales of newly mined gold. Most 

Free State Geduld. -.---------------- 1,954,642 will be sold in the free market, but Scuth 
ee State Saaiplaas__________________ , : Grootvleh 406,296 ‘Africa may sell to the IMF at $35 per 

Harmony. -------------------------- 1,024,099 ounce when the free market price falls to 

Kinross meB----777rccccccc27« Ba’dog $85 but only to the extent of its foreign 
Kloof... ..------------------------~ 710, 548 exchange needs (on a day-to-day basis) or 

Libanon 2222222 TTTTTTTTIIIIICIIT ~—««@28'288 «from reserves when newly mined gold fails 
Loraine. | - 5-2 2-c nrc ec etctt | 404 078 to cover foreign exchange needs in each 

| Matievale. 1022212217277. _ 97! 1g4 successive 6-month period.12 | 
Eresident Brand. ---~------2-2-2-2--- 1,614, 826 Iron, Steel, and Ferroalloys.—Iron Ore. 

St. Helena. 2222 22222777777772_ 1,096'082 | —Total ore production of 8,788,000 tons in 
South Africa Lands____..--_--------- 338,735 1969 included 6,906,000. tons of hematite 
Stilfontein____..._.________.________ 669 , 561 ° 

7 Sub Nigel..._:---.----.----.---.... 1897205 and 1,882,000 tons of magnetite. ISCOR 
| Vaal Reefs_.-.---._-...------------- 1,128,288 produced 4.2 million tons at its Sishen and 

Venderspost___._...----- ee 532,017 . . : . qe 
Virginia._________..........2 ee 408.088  Lhabazimbi mines in fiscal 1969 (ending 

| Vlakfontein__-.--------------------- 290,983 une 30). Expansion plans call for annua 
Welkom___._______-__-_--_----_-____- 779 ,145 J .. ) P cade P l f . I 
West Driefontein._._._.......-...... 2,102/098 capacity of 8.2 million tons at Sishen by 

Western Areas__.-..----------------- | 711,537 —] an million tons at Thabazimbi b 
Western Deep Levels____...__.__-.-.... 2,049,170 980 d2 n sat T y 
Western Holdings..-------222222----- 1, 809 , 890 1973. | 

estern Reefs___-_-...__--.-_._-.__-__ 49 ,074 i i Winkelhaale 2227222777727 559 938 Ore reserves at the Kraaipan deposit, 

Zand Pan.______.__-___.._.......... 378.420 northern Cape Province, orginally  esti- 

: Miscellaneous___-------------------- 807,176 mated at 800 to 900 million tons, have 
| Total.._..._..___.__.._...--. 81,275,882 | been revised downward to 400 million tons 

Source: Chamber of Mines of South Africa. Jan- 12 Metals Week. V. 41, No. 2, Jan. 12, 1970, 
uary—December, 1969. pp. 17-18. 

Table 7.—Republic of South Africa: Salient statistics of gold and uranium 
production by members of the Chamber of Mines, Transvaal and Orange Free State 

| 1968 1969 

Number of operating mines___________________________--__----- eee eee r 46 48 
Ore milled___________._____._~_____-______________..__thousand short tons _- 78,795 80,690 
Production of gold: 

Gross weight__._____._.____-.-___.._........__._thousand troy ounces_.- 30, 759 30 , 892 
Per ton of ore milled_____________.____-___-_-_-___________-.-_troy ounce_- r0.389 0.383 

Number of uranium-producing mines_____.___._____--.__--_---------------- 8 8 
Ore treated for uranium recovery___.________._.__._____thousand short tons__- 13 ,656 14,260 
Production of uranium oxide (U 30s): 

Gross weight_______._.._._.._________.-__________._.-thousand pounds__ 7,766 7,958 
Per ton of ore milled______________-__.________________--____-_pound_- 0.57 0.56 

Average realized gold price per ounce______________-_-________-_---_---_------.  ° $35.34 $37.17 
Working profit, gold and uranium__________________________.___._thousands.. $436,962 $483 ,317 
Taxes and lease fees payable to Government_________________.-_____---do____ $160,693 $182 , 062 
Net dividends__._______.___..___ ~~ _--- eee _-------do___. $158,816 $180 ,334 
Average number of employees in service: 

Whites___________-- ee eee 40,491 39 , 660 
Nonwhites____.__--.-_--------- eee eee =: 868, 185 364,151 

Mine development, including shaft sinking_____._.___.__________thousand feet__ 2,941 3,067 
Ore reserves, payable_..._._....______......___________thousand short tons_. 159,060 152 , 882 
Average grade of reserves_____.--....--.-.._..._-_______troy ounce per ton_- 0.467 0.476 

t Revised. 

. Source: Chamber of Mines of South Africa. Published in Reports and Accounts, 1969. Union Corp. Ltd.
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as the result of more detailed study. The by other domestic producers, and 5 percent 
role of this ore is supplying the export was imported. 
market, as originally planned, was .ques- Expansion and modernization continued 

| tionable yearend. , at both plants. ISCOR announced plans 
Early in the year, ISCOR concluded an’ for a $1,260. million program during 

agreement with three Japanese trading 1970-80, including a new steelworks at 
houses for delivery of 1.2 million tons of | Newcastle, Natal Province, increasing ingot 
ore over a 3-year period starting in Capacity by 1980 to 7.3 million tons (Van- 
February.13 ISCOR also offered up to 3  derbijlpark 3.7 million tons, Newcastle 21 
million tons per year for 15 years, shipped million tons, and Pretoria 1.5 million | a 
from a loading station offshore from Port tons) .16 Pretoria expansion _includes 
Elizabeth, capable of handling 200,000-dwt mainly universal, rail, and small section 
carriers.14 Representatives of Japanese and rod mills. New facilities at Vander- 
companies visited South Africa in Septem-  ijlpark include a slab mill, a hot-strip 
ber and October to confer with ISCOR of- ‘™ill for strip 72 inches wide, a third gal- 
ficials. Late in the year, ISCOR reportedly Vanizing line (increasing galvanized sheet 

_ received a letter of interest for long-term Capacity to 350,000 tons yearly), a fourth 
supply to Japan. Firm negotiations were ex- _ blast furnace, and two electric arc furnaces 
pected in 1970.15 High railage and loading (each with a 150-ton charge and 3-hour 
costs. (approximately $6.25 per'ton) tended Melt). . ; ; to offset moderate mining costs ($2 per In May the Minister of Economic Affairs 
ton). Total cost landed in Japan was esti. | 2nnounced plans for the new ISCOR steel- 
mated at $13 per ton. Apparently, ISCOR Works at Newcastle. Initial capacity will be 
must lower its ore price by reduced rail 400,000 tons. Production was scheduled for 
rates and increased ore haulage capacity by 1973. : | ; 
rail to Port Elizabeth, where modern off- The new Highveld Steel and Vanadium 
shore bulk loading facilities for large ore COrp. Plant at Witbank was officially 
carriers were planned. ISCOR and South Opened early in the year. Full production 
African Railways (S AR) submitted a tech- of the iron and steel plants was attained : 

nical report to the Government on a pro- 1! October. 
| posed $250 million project for shipping and _ Union Steel Corp., the largest producer | 

-loadinig 15 million tons of ore per year. of special Stee aeons a $17 milion ee . La : expansion and modernization program, in- 
The Map ochs mine of Highveld Steel cluding new electric arc furnaces, rolling 

, and, Vanadium Corp. Ltd., controlled by facilities, and continuous casting equip- Anglo American Corp., produced 643,427 ment. : 
tons of magnetite concentrate in 1969. In Ferroalloys—Anglo Transvaal Consoli- 

July, after 18 months, the mune reached 75 dated Investment Co. Ltd. and United 
percent of designed capacity of 900,000 States Steel Corp. planned a $14 million 
tons annually and at yearend was operat- ferrochrome plant at Fairview, eastern 
ing at full cap acity. . Transvaal, with production expected in 
According to its annual report, Palabora 1971. 

Mining Co. Ltd. reported magnetite sales RMB Alloys Ltd. and Southern Cross 
of 873,414 tons in 1969, a slight improve- Steel Co. Ltd., members of the Rand 
ment over. the previous year. Mines Ltd. group, were joined with Pal- 
‘Iron and Steel—ISCOR produced 2.9 miet Chrome Corp. (Pty.) Ltd., a member 

million tons of pig iron and 3.35 million of the General Mining and Finance Corp. 
tons of ingot steel in fiscal 1969. ISCOR  Ltd., in a new company—Middleburg Steel 
also produced 77 percent of total mill and Alloys Ltd. This company produced 
products in 1969. The Vanderbijlpark about 63,000 tons of converted metal in 
steelworks produced 1,992,000 tons of 1969, nearly 20 percent of total world out- 
ingot, and the Pretoria plant produced = — 
1,359,000 tons. According to its annual re- 3 Meaning and Minerals Engineering. V. 5, No. 
port for fiscal 1969, ISCOR gross sales were | Metal Bulletin. No. 5405, June 10, 1969, 
$314.5 million, including coke-oven byprod- P- 34. 
ucts. The company provided 77.2 percent 1970 ne Journal. V. 274, No. 7011, “ 2, 
of the South African iron and steel supply 6 South African Mining and Engineering Jour- 

during the year; 17.8 percent was supplied mt 1298.” No. 4008, Nov. 28, 1969, pp. 1,202,
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put of ferrochrome for steelmaking. Con- United Kingdom for refining, and a con- 
struction of new furnaces and ancillary fa- verter matte (from flotation concentrate) , 
cilities was in progress at all three plants. part of which goes to the United King- 
Planned output for 1970 was 76,000 tons of dom, and part is refined at the new $1.5 , 

low-carbon ferrochrome and 13,000 tons of million refinery at Wadeville in the Ger- 

high-carbon ferrochrome. Planned com- miston industrial district. This refinery, an 

bined annual capacity, probably by mid- extension to an existing refinery, went on 

: 1971, is 100,000 tons. New facilities will en- stream in October and is jointly owned by 

able production of thin-gauge stainless Johnson, Matthey and Co. Ltd. and RPM. 

steel, probably in 1970.17 The converter matte is produced by Matte 

Manganese.—The principal producers Smelters (Pty.) Ltd., another Johnson, 

were South African Manganese Ltd. and Matthey-RPM joint venture. The matte 

Associated Manganese Mines of South Af- contains 46 percent nickel, 28 percent cop- 

rica Ltd. These two companies accounted _ per, and 50 ounces of platinum per ton. 

for a total of 2 million tons of ore during Imapla Platinum Mines Ltd., formed by 

1969. Declining ore (and ferromanganese) | Union Corp. Ltd., officially opened its Ba- | 

prices had an adverse effect on financial fokeng mine and nickel-copper and plati- 

results of both companies, although output num _ refineries at East Geduld, near - - 

was increased and operating costs were re- Springs, 50 kilometers east of Johannes-, 

duced. | __-burg, in July. The capital cost of the proj- 

Improved loading facilities at Port Eliza- ect was $55 million. Refinery production 

beth and a $0.28-per-ton reduction in ore- started in November at: an annual rate of 

handling charges were favorable factors. 100,000 ounces. Anticipated future rates — 

South African representatives were not in- are 180,000 ounces in 1971 and 300,000 | 

vited to a proposed conference of man- ounces in 1972. _ Platinum is marketed | 

ganese-producing countries in India.’ through Ayrton Metals Ltd., which is con- 

Nickel.—South Africa’s two major plati- trolled by Impala. The Bafokeng mine is 

num mines—Rustenburg and Impala—pro- serviced by four pairs of inclined shafts 

duced an estimated 10,000 tons of byproduct and one vertical shaft. A second. vertical 

nickel in 1969. Impala expects to recover shaft is planned. International Nickel Co. 

8 million pounds per year by 1972. of Canada Ltd. provided assistance in plat- 

Platinum.—Production continued to in- inum refinery design; Sherritt Gordon 

crease as mining companies were undergo- Mines Ltd., Canada, was consulting engi- 

ing expansion, and_ several. companies neer for the nickel-copper refinery; Fraser | 

started exploration for platinum. The an- and Chalmers South Africa (Pty.) Ltd. . 

nual production rate was 1.1 million performed design and construction work 

ounces at yearend and was expected to on the gravity concentrator and flotation 

reach 1.5 million ounces in 1972. Interest plant; Lurgi Gesellshaft fiir Chemie und 

of the United States Government and in- Hiittenwesen m.b.H. provided technical as- | 

dustry in, the role of platinum in problems _ sistance in smelter production; and -Davy- 

of air pollution by internal combustion Ashmore South Africa (Pty.) Ltd. assisted 

engines provided an incentive to South in design and construction of the: nickel- 

African producers and investors. copper refinery.18 

RPM, the leader in the industry, es- | Atok Investments (Pty.) Ltd., compris- 

sentially completed its second expansion ing Anglovaal (two-thirds) and Middle 

program (to 1 million ounces per year) in Witwatersrand (one-third), started small- 

1969 and embarked on a third, a $42 mil- scale mine development at its deposit in 

lion plan to increase output to 1.2 million Sekhukhuneland, 60 kilometers southeast of 

ounces by 1973. According to the annual Pietersburg in the Lydenburg district. Init- 

statement of the chairman, RPM produc- ial output will be at a rate of 15,000 ounces 

tion was about 900,000 ounces in 1969. A per year. A $2.8 million concentrator for 

1-million-ounce annual rate was achieved platinum-group metals, nickel, copper, and 

in September. Current mine expansion in- gold was completed. Flotation concentrate 

cludes two new deep shafts, bringing the 
total to six, and new electric hoisting at South Afric Mini 4 Engineeri 
equipment on the four existing shafts. jal. y'80, No 3992, Aue. 8, 1969, p. 321 Jour 
Two mines produce ore for a high-grade 18 South African Mining and Engineering Jour- 

gravity concentrate, which goes to the a 80, No. 4007, Nov. 21, 1969, pp. 1167-
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will be smelted to matte by Middle Wit- counted for nearly 37 percent of total out- 

watersrand, and this matte and a gravity put, and the Anglo American Corp. group 

concentrate will be shipped to overseas produced about one-third of the total. 
refineries.19. . Substantial quantities of uranium oxide 

Lontho Ltd. conducted underground ex- were being stockpiled because demand was 
ploration and completed four deep drill slack during the year. Nuclear Fuels Corp. 

holes, all reportedly :mineralized, in the Of South Africa (Pty.) Ltd. (NUFCOR) 
Merensky Reef near Rustenburg. The com- negotiated an agreement with Sumitomo 
pany hopes to start production at a rate of Shoji Kaisha Ltd., Japan, for delivery of | 

50,000 ounces annually in. 1971. Two in- 450 tons of uranium oxide in the near fu- - 

clined shafts were being sunk for develop- ture. 
ment to 520 meters. - Because of a projected increase in de- | 
-Exploration for platinum was underway mand for nuclear fuels starting in the 

by Transvaal Platinum. Consortium (Pty.) | mid-1970’s, several gold-mining companies 
Ltd., comprising Kléckner Ferromatic formerly producing uranium were prepar- 
South Africa Ltd. and three associates, in ing to resume uranium recovery. ‘Two new 
the Grobersdal area; by a South African processing plants for uranium were com- 

subsidary of Falconbridge Nickel Mines pleted, and two were under construction. 

Ltd., Canada, on the Buffelshoek farm; Three gold-mining companies of the Anglo 
and by African Metals Corp. in the Tha- American group—President Brand, Free 
bazimbi area. State Saaiplaas, and Welkom—started a $28 
Tin.—Rooiberg Minerals Development million joint operation. The President 

Co. Ltd. continued a 1.8 million expansion Brand mine will build the treatment plant 
at Warmbaths, where production will be for uranium-bearing slimes from the three 
increased from the current rate of 1,140 gold mines. Capacity will be 180,000 tons 

to 1,380 long tons of tin-in-concentrate by per month.21 Western Deep Levels Ltd., 

mid-1970. According to the company’s an- another Anglo American group property, 
nual report (fiscal year ending June 30, completed a new, automated solvent extrac- 

1969), trial milling started at the new tion plant for uranium late in the year. 

plant, and heavy-media separation was Capacity is 70,000 tons per month. The 
planned for early 1970.20 plant will treat the fine fraction from gold 

- Union Tin Mines Ltd. produced 630  ores.22 7 

long tons of tin-in-concentrates during the Vanadium.—The official opening of the 

fiscal year (ending June 30). The company Highveld Steel and Vanadium Corp. com- 

attempted to improve efficiency of tin re- plex at Witbank, eastern Transvaal, took 

covery by flotation of tailings stockpile and place in April 1969. All units were in pro- 

gravity plant tailings. duction. When rated capacity is reached in 

Uranium.—Production -was gradually ex- 1971, output will be 430,000 tons of vana- 

panding, despite the slow growth of world ® Mining Journal. V. 272, No. 6982 13 
demand for nuclear fuels in power genera- _} 969, mag sourna 7 7 NO» » June IS, 
tion. Output of uranium oxide by eight 625, Tin International. V. 42, October 1969, p. 

gold-mining companies was 7,957,765 21Coal, Gold and Base Minerals. V. 17, No. 8, 
pounds in 1969. Members of the General October 1969, P- 33. V. 128. No. 2, Feb 
Mining and Finance Corp. Ltd. group ac- 497, p 91. 

Table 8.—Republic of South Africa: Uranium production, by company, 1969 

Gold ore treated Production U:0s . Grade 
Gold-uranium producer (thousans short (pounds) (pounds per ton) 

Buffelsfontein..._...._.-...-------------. 3,086 1,594,893 0.517 
Harmony_.....------.------------------- 2,090 657 , 889 .315 
Hartebeestfontein____..........---------- 2,142 793 ,076 .370 
Vaal Reefs.___..-.-.---------------------- 2,054 1,235,363 .601 
Virginia._.._.......--.-.----.---.------- 1,250 689 , 983 552 
Western Reefs... _-..--.------------------ 1,928 1,150,519 .597 
West Rand Consolidated___.._....-..----- 919 1,322,426 1.438 
Zandpan_____-.----.-.-.---------------- 792 513,616 .649 

Totals and average_________---..--- 14,261 7,957, 765 558 

Source: Chamber of Mines of South Africa. January—December, 1969.



640 MINERALS YEARBOOK, 1969 oo 

dium-bearing hot metal, from which 23 ‘underway at Msauli. At the -Gefco mine, 
million pounds of vanadium pentoxide plans were. made to exploit new reserves 

: (V2O5) in slag will be recovered by oxygen and raise milling capacity. : 
blowing at the Vantra Division. Late in Cement.—A high level of production. was 
nc year, production was at a rate of maintained, and demand continued high, 
27,000 tons of hot metal per month, 75 in 1969.-At times, demand exceeded sup- 
percent of rated capacity. V2O5 sales in- ply, creating temporary shortages. Expan. 
creased nearly 80 percent (fiscal year end- sion programs were underway by most 
ing June 30, 1969). Production was ex- companies. Since 1966, total capacity has 

| panded by restarting two kilns, which were increased 44 percent, representing an in- 
shut down during the weak market in vestment of $32 million. , - 
1968. Exports of vanadiferous slag totaled Four major cement manufacturers plan- 

20,925 tons, valued at $5.9 million, in 1969. ned a $60 million investment in new 
: wo minerals Corp., wholly owned sub- facilities through 1971. Anglo-Alpha Ce- 

sidiary of Union Carbide Corp., planned to ment Ltd. will install a second kiln at its. 
convert the Brits V2Os5 plant to production Dudfield complex and a fourth kiln at | 

of vanadium carbide. Also, a $2.8 million Ulco at a cost of $23 million. White’s 
| expansion to the Bon Accord plant, north South African Portland Cement Co. Ltd. 

of Pretoria, was planned for making “Car- will increase capacity by 50 percent (to. 1.4 
eae a hee eee anoy steels million tons per year) at pachtenburg with 

inc.—Ihe Republic’s first electrolytic a new cooler, grinding plant, two packing _ 
slab zinc was cast in April at the refinery plants, and new loading facilities at a cost 
of Zinc Corp. of South Africa Ltd., near of $20 million. Pretoria Portland Cement 

Springs, ‘Transvaal. Annual capacity is 100 Co. Ltd. will spend $13 million in. in- 
tons per day of high-grade zinc. Raw ma- creased clinker capacity and other. short- 
terials sources are two mines in South- term projects. Durban Cement Co. Ltd. 

West Africa. Because of this new produc- will triple output at its Bellair works at a 

tion, imports of zinc, mainly for cost of $3.5 million.23 oe 

galvanizing and production of brass, Chemical industries of South Africa 
dropped from $11 million in 1968 to $14 Pty.) Ltd., a member of the Federale 
million in 1969. group, planned a clinker plant at Phala- 

The new copper-zinc-pyrite mine of Af- borwa in conjunction with its sulfuric acid © 
rica Triangle Mining, Prospecting, and De- project there. 

velopment Co. (Pty.) Ltd., near Prieska, Clays.—Bentonite—G. and W. Base and 
northem Cape Province, contains about 3 Industrial Minerals Co. Ltd., associated 
percent recoverable zinc. with Anglo American Corp., reported a 

discovery near Plettenberg Bay, Cape Prov- 
NONMETALS ince. The principal producer is Ocean 

oy Bentonite (Pty.) Ltd. in the Parys district, 
ne te 0 petit roauction costs, rest Orange Free State. Annual consumption is 

markets was the ke feature in the stead- 20,000 to 24,000 tons, much of which has 
ily ex andin asbestos mining during 1969 been imported in the past.?4 
Charter Consolidated Ltd. a London affili- Diamond.— According o the annual a ate of the Anglo American Corp., acquired port of De Beers Consolidated Mines Ltd. 

Cape Asbestos Ltd., South Africa’s largest tor 1969, sales to the Centr al Sell ing Orga: asbestos mining company which operated nization totaled $692.1 million in 1969, a 

. . P 15-percent increase over 1968. the large amosite mine at Penge, north- . . . 
eastern Transvaal, and crocidolite mines in Expansion in the alluvial deposits of Na- 
northwestern Cape Province. The company maqualand continued wit h new reserves 

' exports about 130,000 tons of asbestos fiber an da marked increase in output, espe annually. cially at the Annex Kleinzee. Work on re- 
; . opening the Koffiefontein mine in the Or- 

Other important producers during the ange Free State, closed since 1931, was on 
year were the Msauli chrysotile mine and schedule with production lanned. in 1970 the Gefco crocidolite mine of General Min- P 
ing and Finance Corp. and the South Af- 23 Cement, Lime and Gravel. V. 45, No. 3, 
rican Trading Co.’s crocidolite mines at March 1970, p. 72. 
Kuruman, Cape Province. Expansion was pe sqidustrial Minerals. No. 23, August 1969,



THE MINERAL INDUSTRY OF THE REPUBLIC OF SOUTH AFRICA 641 

| The mine is being dewatered to the old _ ery of a stone that sold for $56,000. 
pit floor, 110 meters below the surface. Fertilizer and Chemical Materials.— 

_ The Jaggersfontein mine, nearly mined Throughout the year, production capacities 
out, will close in the near future, after 100 for fertilizers and chemicals were near the 
years of operation. The Finsch mine, sec- limits, and new facilities were needed to 
ond-ranking producer after the Premier meet consumer demand and increased ex- 
mine, is. going underground. A 16-foot port sales of the near future. Most compa- 
shaft is being sunk in initial depth of 380 nies had expansion programs underway. 
meters. — Late in the year, Albatros Superphos- 

A new instrument using X-ray for re-  faatfabrieken N.V.,. Federale Volksbeleg- 
covering diamonds of 0.3 carats or larger gings Beperk, and the Industrial Develop- 
was tested at the Finsch mine. The ment Corp. announced plans for a new 

| method involves an X-ray beam trained on joint holding company to acquire interests 
gravel passing on a special sorting table in four South African companies—Fisons 
and a compressed air jet for diamond re-  (Pty.) Ltd., Bosveld Kunsmis Beperk, 
covery from the gravel. The principle was Chemical Industries of South Africa Ltd., 
developed by the Diamond Research and Optichem Fertilizers Ltd.26 
Laboratory.25 African Explosives & Chemical Industries 

In April, Boart and Hard Metals Ltd.an- Ltd. (AE & CI), the largest chemical com- 
nounced the building of a revolutionary pany in the Republic, reportedly acquired 
press for the. manufacture of synthetic the holdings of the Kimfos group, which 
stones at its High Pressure Materials Labo- comprises the Saldanha Bay Aluminium Co. | 
ratory in Johannesburg. The press consists (aluminum phosphate producer) , the Kim- 
of six rams which, when activated, con- berley Phosphate Co. (calcium phosphate 

7 verge on a single point and operate at a producer), and the Pretoria North Devel- : 
load up to 2,000 tons. Forgings for the opment Co. (aluminum __ phosphate 
frame of the press were manufactured in producer.27 AE & CI’s 165,000-ton-per-year 
West Germany. All machining was done in sulfuric acid plant at Modderfontein, near 
South Africa. According to scientists at the Johannesburg, completed its first full year 
laboratory, the advantage of the multiram of operation and made plans to double ca- 
machine is that the pressure on the syn- pacity by 1970. A $3 million phosphoric 
thesis components is equal in all direc- acid plant (annual capacity 30,000 tons) 
tions. was under construction at Somerset West, 

An old-style diamond rush occurred at Cape Province, with production scheduled 
Fonteintjie, near Barkly West, northern for 1970. This plant will use phosphate 
Cape Province, on July 7 when 243 dig- rock from Phalaborwa.28 AE & CI also was 
gers, all in possession of valid digger certif- attempting to establish foreign export mar- 
icates, pegged claims in newly proclaimed kets. for nitrogenous fertilizer materials 
diggings. The rush was inspired by discov- from its Umbogintwini factory. 

| Chemical Industries of South Africa 

. Table 9.—Republic of South Africa: (Pty.) Ltd., a member of the . peder ale Diamond production of De Beers group, planned a sulfuric acid plant 
Consolidated Mines, Ltd. (eventual annual capacity 300,000 tons) at 

| (Carats) Phalaborwa, based on byproduct phospho- 
| gypsum produced at an adjacent phos- 

| Mine 1968 1969 phoric acid plant. This plant will produce 
Bultfontein.-............. 259,471 262,501 the world’s first sulfuric acid from gyp- 
De Beers._._---.--------. 222,337 236,683 sum, which will be processed to give sulfur 

Finseh 7 0-0-020221217_ 2,218/988 2,286.48 dioxide gas and lime from which sulfuric 
Jagersfontein_.__-_-...-... 106,578 98,806 acid and cement clinker will be manufac- 
Nees (Annex 186,053 209,763 tured. The construction contract for the 

Kleinzee, Dreyer’s Pan, sulfuric acid plant was awarded to F. penton | I 08 Wesselton______17777777177 "5181635 "529,685 p. gon News V- 95» No. 25, June 21, 1969, 
Miscellaneous. _ _ --..._-_-- 1,966 1,606 8 Phosphorus and Potassium. No. 44, November-— 

Total_...-----.----- 6,626,226 6,989,345 OS industrial: Minerals. No. 26, November 1969, 
Source: De Beers Consolidated Mines Ltd. Annual P- Phosphorus and Potassium. No. 41, May-— 

Report, 1969. June 1969, p. 7.
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Krupp G.m.b.H. for construction in two was absorbed in sulfuric acid for the ferti- 

stages.29 lizer and uranium industries. Pyrite for , 
The Government-owned Phosphate De- sulfuric acid is recovered at 11 gold mines — 

velopment Corp. Ltd. (FOSKOR) reduced and one tin mine, in addition to base 
its phosphate price from $15.04 to $12.87 metal sulfide mines. Seven pyrite-burning 

per short ton in January as a result of plants are controlled by the Acid Distribu- 
higher productivity, greater general tion Committee of the Chamber of Mines. 

_efficiency, and lower operating costs. A $4.9 There is also an independent: plant at 
million expansion in concentrate handling West Rand Consolidated Mines Ltd. Sulfur 

| and drying was underway. FOSKOR profit- is also recovered from smelter gases at 
ably worked the low-grade pyroxenite de- Palabora Mining Co. Ltd. and ZINCOR. 

| posits at Phalaborwa after earlier benefi- Recent important mines under’ develop- 
ciating difficulties.30 During the ment for pyrite are the Prieska and Area- 

: operational year (excluding June 25, 1969) chap, both in northern Cape Province. 
FOSKOR mined 9.2 million tons of pyrox- The former is operated by Africa Triangle 

enite (7.8 million tons in fiscal 1968) .31 Mining Co. (Anglo Transvaal, Middle 
Gold Fields of South Africa Ltd. Witwatersrand, and United States Steel). 

planned a 100,000-ton-per-year sulfuric acid The latter was developed by ISCOR, 
plant at its West Driefontein gold mine which has an interest in ZINCOR. | 
for use in uranium extraction. | Vermiculite.—Palabora Mining Co.. Ltd., 

Triomf Fertilizer and Chemical Industries | Vermiculite Division, increased production 
Ltd.’s third phosphoric acid plant, at and export sales in 1969. The company 

Potchefstroom, Transvaal, was on stream planned to further expand and modernize 

in January at a rate of 500,000 tons per its mining, milling, and bulk stockpiling 
year. This plant will permit production of facilities. Exploration was in progress to | 
triple superphosphate. establish total reserves. | 

| Zinc Corp. of South Africa Ltd. (ZIN- , Oo 
COR) was building a $2.8 million sulfuric a MINERAL FUELS © | 
acid plant at the site of its new electrolytic Coal.—Production of both bi tuminous : 

nat wane, ‘be pytite from the Areachap ‘and anthracite coal continued to gradually _ 

mine in northern Cape Province. hich nd au ‘uke j me. Demané remained 

Fluorspar.—According to estimates of the thermal power ta Hone ‘Lon term con. 
Department of Planning, reserves of fluor- de f a] S ‘to addi- 
spar containing more than 40 percent CaF» ee were mace tor coat Supply 00 ace 
were in excess of 26 million tons at year- th Po as stations under 1069 ena OF | 

end, and reserves at 15 to 20 percent CaFo, in ¢ © P anning fling In TP cons 

minable by open pit, were more than 200 sump tion was as follows, In Pe reent: ower 
million tons.32 generation 49.6; metallurgical industries 

Production and export sales of both acid Me other ee eee anes cauways ‘102; 
and metallurgical grades increased substan- a The " honefits ot tice increases ranted 
tially during 1969. Transvaal Mining and 1 in 1968. the fi pre 1965 § ; 
Finance Co. Ltd., a subsidiary of the Gen- _2t6 'D 1708 En® Bist since "wo, were ON 
eral Mining group, continued mine and dent in financial returns of most coal com- 

mill expansion. Large reserves of medium- panics, although working costs continued 
grade ore, amenable to open pit mining, to rise. Early in 100, average values (per 

have been established at its Buffalo mine, short $0.46 vor hitumin on ced. $838 for 

about 60 kilometers north of Johannes- were Pe ° 
burg. SO | 
Mica-—New equipment, installed at the Dp. Sas. No. 85, November—December 1969, 

Gravelotte mine, near Phalaborwa, is ex- 30 Mining and Minerals Engineering. V. 5, No. 

pected to increase recovery and double ex- 5, MY astral’ Minerals. No. 28, January 1970, 
ports from the mine. It incorporates a dry  P- oe ublic of South Africa, Devt. of Plannin 

grinding unit in the recovery circuit, per- personal Communication to. Roderick G. Murchi. 
mitting recovery of flaked material pre- son, Regional Minerals Officer, U.S. Consulate 
viously lost.33 General, Johannesburg, Mar. 17, 1970. 

. ; igest. Nov. 28, 1969, p. 5. 
Sulfur and Pyrite—Sulfur consumption 34 South African Mining and Engineering Jour- 

was 420,000 tons,3¢ 92 percent of which 73, V- 80, No. 3985, June 20, 1969, pp. 1371-
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anthracite, $0.21 and $0.34, respectively, | vestment Co. Ltd. was investigating a pros- 
more than 1 year earlier. Export prices pect’ in Zululand, about 240 kilometers 
were $5.26 for bituminous ($4.89 in 1968) north of Durban. In November a shallow 
and $11.07 for anthracite ($10.18 in 1968). shaft had been sunk, and exploratory de- 
New mines were opened. or under develop- _ velopment of three seams was underway. 

ment, and several operating mines were  Longwalling methods continued at IS- | 
undergoing _ expansion. Anglo American COR’s Durnacol mine, northern Natal Prov- — 
Corp. produced 14.8 million tons in 1969, ince. The first panel, about 140 meters 
a slight reduction from 1968. However, the wide, was extracted in the lower seam. 

/ higher prices granted for both coal and The operation lasted 6 months and_pro- 
coke resulted in higher profits. Arnot Col- duced 112,000 tons of run-of-mine coal. | 
liery (Pty.) Ltd. a new Anglo American During 1968 a larger panel was mined in 

_ subsidiary, had a new, fully mechanized an upper seam. Experimental longwalling 
mine under development for 6.5 million began at Durnacol in 1965. | | 
tons annually in the eastern Transvaal. Petroleum and Natural Gas.—Explora-_ 
Shaft Sinkers (Pty.) Ltd. was awarded a  tion.—Several offshore concession holders 
contract’ for three inclined shafts and one completed preliminary surveys during 1969 
vertical shaft. A second vertical shaft and and planned offshore drilling programs. In 
a fourth inclined shaft will be sunk later. March, South Africa Superior Oil Co. Ltd., 
Arnot Colliery received a contract to sup- operator for a four-company group also in- 
ply coal for the new Arnot. power station cluding Africa Cities Service Ltd., South 
under construction for the Electricity Sup- Africa Highlands Oil Co. Ltd., and Ten- 
ply Commission.35 neco South Africa Ltd., struck natural gas 

South African Coal Estates, also in the in its first offshore well, 60 kilometers off 
| Anglo: American group, started an expan- Plettenberg Bay. The well was drilled 

_ sion. program to increase coal output by from the Glomar Sirte platform in water 
18,000 tons per month at the Landau No. 117 meters deep. The open-flow potential 
3 extension mine. The $2.4 million, 300- is 25 million cubic feet per day and 100 . 
meter Nicholson inclined shaft was com- barrels per day of condensate from one 
pleted in August. A conveyor belt system, zone and a minimum of 10 million cubic 
2,670 meters long and 42 inches wide, was feet per day from a second, deeper zone.39 
installed. ‘The belt speed is 140 meters per A second well, 4.4 kilometers southeast of 
minute, and peak Capacity is over 600 tons the first, was dry, and a third was 
per hour.36 ce planned. - 

Anglo American’s Springfield Colliery Offshore drilling during 1969-70 was | 
completed its Vlei shaft, and new mine ca-__ planned by Placid International Oil Co., 
pacity is 3.3 million tons per year. The Total Exploration (Pty.) Ltd., a Shell-BP- 
mine provides coal for the new Grootvlei Compagnie Francaise des Pétroles-Mobil 
power station.37 consortium, and Midlands Oil (Pty.) Ltd. 

Trans-Natal Coal Corp. Ltd., a subsidiary Late in the year, the Midlands concession 
of General Mining and Finance Corp., con- reportedly was ceded to U.S. Natural Re- 
tinued development of the country’s first sources, Inc., of California, which will pro- 
open pit coal mine as part of the Optimas vide a drilling rig. In November, Rand 
operation in the eastern Transvaal. Mine Mines Ltd. assumed a 52.5-percent interest 
expansion was planned in three stages. in the Natural Resources Inc. concession, 
The first stage included primary and sec- and Southern Oil Exploration Corp. (Pty.) 
ondary crushing plants and a conveyor sys- _ Ltd. (SOEKOR), the South African Gov- 
tem. Shaft sinking also was underway. For ernment agency, took a 50-percent partici- 
the open pit, a Marion 8000 bucket drag- pation in the Rand Mines share. 
line (55-cubic-yard bucket, 275-foot boom) Onshore, SOEKOR increased exploration 
for stripping overburden was ordered in activities in the 350,000 square miles over 
the United States.38 The colliery will pro- §©£——W | 
vide coal for the new Hendrina power 35 Page 287 of source cited in footnote 17. 
station. Ultimate capacity is 295,000 tons 1969 ng Journal. V. 273, No. 7006, Nov. 28, 
per. month. Initial mining was scheduled * Coal, Gold and Base Minerals. V. 17, No. 3, for 1970. | May 1969, pp. 17-19. ; 

oal, Gold and Base Minerals. V. 16, No. 12, In an effort to supplement anthracite February 1969, pp. 15-21. 
production, Johannesburg Consolidated In- 1969) pe got nag emational. V. 9, No. 5, May
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which it holds a mandate. The company Refineries —The $22 million extension to 

had geologic, geochemical, and seismic the Caltex refinery at Milnerton, near | 
teams in the Orange Free State, Natal, and Cape Town, included a fluid catalytic- 
southern Transvaal, and was drilling at cracking unit, vacuum unit, kerosine hydro- 
four locations late in the year. SOEKOR treater, two naphtha plants, a liquefied 

| was joined by Syracuse Oils Co. Ltd.; HM _ petroleum gas (LPG) plant, and increased 

Mining Ltd., and Oceana Petroleum Corp. capacity of the diesel hydro-unit and the 
Ltd. in a 40,000-square-mile area of the sulfur plant. Completion was- scheduled | 
northern Karroo, Orange Free State and for April 1970.42 oe 

| Natal Province. Midlands, Gulf Eastern Oil At the Shell-BP Durban refinery, cataly- 

Co. Ltd., and Zululand Oil Co. Ltd. also  tic-cracking and hydrofluoric alkylation 
conducted surveys in leased onshore units were installed as part of a $28-mil- 

- areas.40 . | lion project. The “catcracker” was designed 
| _ Pipelines —The $60 million, 830-kilome- to increase gasoline’ yield to about 55 per- 

ter, 18-inch crude oil pipeline, connecting cent of crude oil throughput. » 
the Richards Bay tanker terminal to Sasol- National Petroleum Refiners of South | 
burg and refineries near the Witwatersrand Africa (Pty.) Ltd. (NPR) awarded con- 
industrial area, was opened in June. Crude tracts for its new $85 million, 50,000-bar- 

oil capacity was reported at 6 million tons  rel-per-day inland refinery, near Sasolburg, 7 
per year (about 44 million barrels). The and construction was underway at yearend. 
line also will serve the new Sasolburg re- NPR is a joint venture between South Af- 
finery, which is scheduled for completion rican Coal, Oil, and Gas Corp. (SASOL), | 
in 1972. | Total Refining South Africa Ltd., and Na- 

/ A 3-kilometer, 50-inch crude oil line will tional Iranian Oil Co. (NIOC). ts | 
: connect a single-buoy mooring station at The South African Torbanite Mining 

Reunion to a $2-million, 7-tank farm (ca- and Refining Co. Ltd. reported output of — 
pacity 2.5 million barrels) and the Durban 25.6 million gallons of crude oil from oil 

: refineries of Shell-BP and Mobil, who © shale in 1969. Production is maintained at 

jointly sponsored the project. The line was about the same level, according to an 
expected to be opened early in 1970.41 agreement with the oil companies. 7 
The mooring station will handle 200,000- _ — | | 

ton tankers and off-load crude oil at a 4 Petroleum Press Service. V. 36, No. 5, May 
maximum rate of about 100,000 barrels per 1969, pp. 188-189. 
hour. . . o south African Digest. Aug. 29, 1969, Pp. 16. 

| outh African Digest. Oct. 17, 1969, p. 6.



The Mi try of t e Mineral Industry of the 

Territ th-West Airi erritory of South-West Africa 

By Walter C. Woodmansee + ) — 

Although specific data are lacking on United States Steel Corp. concluded an 
activities in most sectors, the mineral agreement with Anglo Transvaal Consoli- | 
industry apparently continued to contrib- dated Investment Co. Ltd. for joint explo- 
ute importantly to the economy of the ration projects in the Territory. Explora- 
Territory of South-West Africa. Tsumeb tion for copper and base metals was 
Corp. Ltd. and The Consolidated Diamond underway at Witvlei at yearend. Falcon- 
Mines of South-West Africa Ltd. (CDM), bridge Nickel Mines Ltd., Canada, also was 
the two major mineral producers in the involved in an exploration project for 
Territory, maintained a high level of oper- copper through a subsidiary in the Terri- 
ations. Tsumeb metal sales totaled $58.4 tory. ‘Two new zinc mines were at or near 

~ million in fiscal 1969 (ending June 30, full-scale operations, providing a zinc con- : 
1969) .2 8 centrate for a new electrolytic refinery in . 

At yearend ‘there were 18 producing — South Africa. The Rio _Tinto group is 

companies, 19 producing mines, 44 active ‘™Volved in an exploration program for 
exploration projects, and 101 mineral con-- Totritor. in the west-central p art of the . - ) . . erritory and, after 2 years of investiga- cessions in force, including petroleum.4 . : Etosha Mj is (Pt Ltd lated tion, reportedly has a large low-grade 

osha Minerals (Pty.) » Telated £0 deposit amenable to open-pit development. 
Etosha P etroleum Co, (Pty,) Ltd., which In the petroleum sector, exploration | 

_ is a subsidiary of Brilund Mines Ltd., agreements were concluded with a number 
Canada, continued a drilling program for of companies which were granted marine 
copper and base metals; it was considering ‘and land concessions, and most operating 

a $20-million investment in a mining and companies had exploration programs in 

processing operation near Grootfontein.5 — progress during the year. 

PRODUCTION AND TRADE 

The South-West Africa Administration, in fiscal 1968. The company is a steady 
Republic of South Africa, continued its Supplier of arsenic, cadmium, copper, lead, 
policy of not disclosing mineral production _ silver, and zinc to world markets. CDM 
statistics for the Territory. The only avail- increased its output of gem diamond as an 
able statistical data on production were expansion program continued. Although 
derived from annual reports of the two statistics are not available, zinc production — 
major companies operating in the Territo- apparently is expanding as two new mines 
ry—Tsumeb Corp. Ltd. and CDM. The recently completed development. 
Territory traditionally produces a large —iPhysical scientist, Bureau of Mines, Washing- 
variety of other minerals, particularly non- ton, D.C. 
metals, but output data are not available, Repoume> Corp. Nita. | Twenty Third Annual 
and these commodities are not listed in Where necessary, ‘values have been converted 
table 1. from South African rands (R) to U.S. dollars at a 

Tsumeb operations during fiscal 1969 re south, "African Digest, Mar. 6, 1970, p. 5. 

were approximately on the same level as i970 merican Metal Market, v. 77, No. 21, Jan. 30, 

645
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The territory’s foreign trade in mineral commodities produced in the Territory are 
commodities is included in trade statistics either processed in South Africa or 
for the Republic of South Africa and shipped to world markets. 

cannot be differentiated. Most mineral 

Table 1.—South-West Africa: Production of selected mineral commodities 1 

(Metric tons unless otherwise specified) a a EO A 
Commodity 1967 1968 1969 

ee Pts SSS SSS i sh 

| METALS 
Arsenic, white 2__._--.--------------------+------------------ e 300 484 --- 
Cadmium: 

Mine output, metal content, recoverable 2___---------------- 256 214 231 
Metal, refined 2.__....------------------------------------ 166 168 191 

Copper: 
Mine output, metal content, recoverable 2. _._.-------------- 32,888 31,471 27 , 624 

L Metal, blister ?-—-—------------- 2-2 -0o oer oro nc enone cna 34,187 32 ,392 27 , 482 
ead: . 

Lead-vanadium concentrate___.--....-------------------+--- 9 , 830 6,640 NA 
Mine output, metal content, recoverable 2...-.-------------- 170,766 56,179 60 , 449 . 
Metal, refined 2__...._...--.------------------------------ 13,5538 61,193 60 , 859 

Silver, mine output, metal content, recoverable 2 
- . thousand troy ounces... 1,450 . 1,850 1,273 

In: 

Concentrate ¢___.2.._.....--.-----------.------long tons-_-. 730 750 750 
_ Concentrate, with tungsten__._.._-_--_-.---.--------do__-- 631 628 e 630 

Vanadium, metal content, lead-vandate concentrate e__---.------- 980 r 510 410 

Zine, mine output, metal content e..._-____-___.__thousand tons-_- 40 60 70 . 

| NONMETALS 7 | | | a 
Diamond: 

Gem ¢.____.-----._---._--_---...---------thousand carats... * 1,633 r 1,636 1,924 

Industrial ¢. _....---------.------------------------d0_--- r 68 r 86 _ 100 

Total. ....--2----------------------------------do---. 1,701 1,722 2,024 
Sulfuric acid 2.__....-.--------------------------------------- 1,538 © 1,531 - 1,334 

e Estimate. ' Revised. | NA Not available. | 
1 A pumber of other mineral commodities are produced in South-West Africa, but quantitative data are not 

avaliable. 

2 Production by Tsumeb Corp. Ltd. for fiscal years ending June 30. 
3 Production by Consolidated Diamond Mines of South-West Africa Ltd. For 1969, includes 184,000 carats 

produced by Tidal Diamonds (SWA) Ltd. . . 

| COMMODITY REVIEW 

METALS a drilling, 1,885 meters of surface diamond 

T » C ; hed drilling, and 1,085 meters of percussion 

sumeb Corp. ore capacity reache drilling was completed in the Kombat area 
650,000 metric tons at the Tsumeb mine as_ 

. . . uring the fiscal year. 
expansion continued. Preparations were 
made for sinking the No. 7 internal shaft | In general exploration, T'sumeb Corp. 

from the 36 level to the 45 level. Three imvestigated several prospects in various 

stopes were in production on the 34 level, Parts of the Territory. Three prospecting 

and two stopes were in preparation. A leases were granted to ‘T'sumeb in the 
total of 9,700 meters of underground dia- Otavi Mountainland, and reconnaissance 

mond drilling was completed during the ™4Ppig. geochemical work, and shallow 

fiscal year. At the Tsumeb West project, Percussion drilling were underway. Explo- 

5,830 meters of diamond drilling and 450 ratory drilling projects continued in Otavi 

meters of percussion drilling were com- Valley, Asis Ost, Harasib Valley, Rietfon- 

At Kombat, production continued from Tsumeb Corp. concluded a joint venture 

the West, Central, and East orebodies. At agreement with The South-West Africa Co. 

the West deposit, a cut-and-fill stope was Ltd. (SWACO) which granted certain 

started on the fourth level; at the Central exploration rights to Tsumeb. The com- 

deposit two stopes were in production; and pany also participated with Anglo Trans- 

at the East deposit, production was from  vaal Consolidated Investment Co. Ltd. in 

the fourth and sixth levels. A total of several companies and with Terra Marina 

13,530 meters of underground diamond Mining Co. Ltd. in the Rehoboth district.
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Table 2.—South-West Africa: Salient production statistics of Tsumeb Corp. Ltd. 
a, 

Year ending June 30 

1968 1969 

Tsumeb mine and mill: 
Ore mined, gross weight_-.-...-------------------------short tons... 635,508 606 ,116 

Ore milled, gross weight._...--------------------------------do_-.. 634,303 569 ,394 - 

Metal content of ore: 
Copper. --_-_---------------------------------------percent_- 4.61 4.46 
Lead.__.-.-.-------------------.~----------------------d0--~- 10.29 11.35 
Zine____.---------------------------------------------d0_.-- .2.99 3.37 2 
Silver___..-.---..---.-------------------ounces per short ton-- 2.13 1.70 

Concentrate production: Son . . Se a 

Lead concentrate: : 
Gross weight._-_----------------+-------------short tons.._ 120,309 . 138 ,109 
Metal content: 

Copper. ..----------------------------------percent.. 7.76 6.03 
. Lead...._--._------.--------------------------d0.._- 46.53 44.09 

Silver__........-.-.-..---.-.----ounces per short ton-_- 3.76 2.92 
Copper concentrate: 

Gross weight___._..__.------------------------short tons_- 44,321 20,218 
Metal content: 

Copper-_.-__--.------------------------------percent__ 88.45 41.71 
Lead._..__._-----------------------------+-----d0_~_- 9.60 10.28 
Silver. _.._..__.__--_-.----------ounces per short ton_- 17.49 22.68 

Zine concentrate: 
Gross weight__.._..-------2-------------------short tons-- 11,500 9,824 . 

‘Metal content: 
Zine______...-..----------------------------pereent.- 52.04 51.51 
Cadmium. _.._-...__-_-------~----------------do___- 1.08 1.11 

Kombat mine and mill: | 
Ore mined and milled: | 

Gross weight_..._.-.------------------------------Short tons_. 323,624 411,864 
Metal content: oo 

Copper. ..-..-----------------------------------percent-- 2.86 1.65 
Lead....._-------------------------------------+---d0_.-- 1.31 | 1.79 
Silver. _....___.---------------------ounces per short ton-_- 0.48 0.30 

Concentrate production: | 
Copper concentrate: 

Gross weight.__.--..--------------------------short tons_- 26,671 24,787 
Metal content: 

Copper...-..--------------------------------percent-_- 32.79 23.44 
Lead___.._-_----------------------------------do__.- 4.69 4.75 

_ Silver___....__-__---------------oumnces per short ton-- 4.96 8.11 
Lead concentrate: . 

~ Gross weight_._....---------------------------Short tons-_-_ 4,448 9,941 

Metal content: 
- Copper_...---------------------------------percent_-_ 5.94. 6.17 
Lead__.._-------------------------------------d0._-- 62.08 57.65 
Silver_______..------------------ounces per short ton-- 0.99 1.35 

Smelting and refining: 
Direct smelting ore____..-.-----------------------------Short tons-_- 944 34,408 

_ Average assay: 
Copper.._..-.-----------------------------------percent__ 28.57 24.66 
Lead___...___.._--.-_-----------------------------d0_..- 5.02 3.76 

Silver_._......_---------------------ounces per short ton_- 10.90 9.69 

Copper concentrates smelted_.---.---------------------short tons-- 71,755 44,655 

Average assay: 
Copper___.-..-----------------------------------percent-_- 36.32 $1.53 

Lead__...._.__---------------- -----------+--------d0_~~- 7.78 7.23 
Silver_.___._._-_--------------------oumees per short ton_. 12.68 12.04 

Lead concentrates smelted___....-----------------------short tons... 127,116 146,817 
Average assay: . 

Copper___..-..---------------------------------percent__- 7.65 6.06 

Lend. TTT do.__- 47.65 44.88 

Silver_......-_.---------------------ounces per short ton_- 3.80 2.99 . 
eee eee eee ee 

Arsenic.—A total of 8,215 tons of rever- Sales of electrolytic copper, refined on toll, 

beratory and converter baghouse dusts totaled 30,439 tons. Tsumeb Corp. contin- 

were roasted at Tsumeb, resulting in 2,334 ued development work at the Matchless 

tons of black oxide during fiscal 1969. The copper-pyrite mine, 40 kilometers south- 

arsenic refining furnaces were not operated west of Windhoek. Production was sched- 

during the year. uled for early 1970, although water supply 

Cadmium.—Tsumeb Corp. processed was problematical. The Department of 

5,100 tons of blast furnace and sinter bag- Water Affairs reportedly started dam con- 

house dust. Refined cadmium assayed 99.98 struction for water storage in the area. 
percent pure. The No. 1 Shaft was completed to 308 

Copper.—Mine and smelter copper meters in June 1969. Surface buildings 

output at Tsumeb was at a slightly were under construction. A total of 7,170 

reduced rate compared with fiscal 1968. meters of surface diamond drilling was
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completed during the fiscal year, largely in Rosh Pinah mines are shipped to Springs, 
the western extension areas. Tsumeb Corp. Transvaal, in the East Rand, where South 
carried Matchless reserves at 2.2 million Africa’s first electrolytic zinc plant was 
tons of 1.8 percent copper on the basis of _ recently completed. | 

| a 1 percent copper cutoff. | 
Falconbridge South Africa Exploration NONMETALS 

Co. Ltd, a subsidiary of Falconbridge 
Nickel Mines Ltd., Canada, carried on a Diamond.—According to the 1969 

: $1.5-million exploration program at its Annual Report of CDM, a member of the | 
- Prospect ke "0 son ; south h . a Beers group: operations were cxpanded 

| indhoek. -foot exploratory shaft uring the year, although mining grade 
was sunk, and a bulk sample was taken for and average diamond size were slightly 
metallurgical testing.” Annual production reduced. In the northern onshore area, the 
rate of 12,000 tons of concentrate and No. 1 treatment plant, the first of four 
6,000 to 7,000 tons of metal was scheduled planned, was operated throughout the year 
for mid-1971. | in excess of designed capacity. The crush- 
Silver—Tsumeb Corp. sold 1,673,053 ing plant is capable of crushing conglom- 

ounces, largely refined on toll, during fiscal erate, which formerly had been stockpiled. 
1969. No commerical silver was produced The use of heavy-media separation 
at Tsumeb during the year. . replaced jigging, and recovery of small dia- | 

| , Uranium.—Early in the year, the Minis- monds was increased. Vibrating feeders, 
| _ ter of Mines of South Africa announced capable of handling 800 tons of conglomer- 

that Rio Tinto Management. Services ate per hour with three feeders in use, 
(South Africa) (Pty.) Ltd., the South were installed to replace the nonvibrating 

| mean separ of Rio Tinto Zinc Corp. tYPe; watch did not provide a steady flow 
.» Na een investigating a uranium of the conglomerate.10 

. Geposit at Rossing, 60 kilometers east of The No. 4 onshore plant was partially | 
Swakopmund, for 2 years. veamond drill- completed. It includes facilities for dump 
ng indicated the «neneki, of a large low : treatment, field screening, conglomerate 
grade Ceposit, amenable to open-pit crushing, and final diamond recovery. The 

continued, sinking of  850-foot shaft was “ump ‘Teatment unit was completed tate ? - in the year, an , carats were . 
underway, and a pilot plant for metallurg- recovered y from the dumps. The field 
i¢al testing was under construction. If me screening unit, for treating gravels, also 
ceposit proves ony controlled Or was completed. Extensions were added to 
that a company  controlle y te the recovery plant. The conglomerate- 
Industrial Deverepment Corp., a Govern- crushing plant. CDM’s second” will be 
ment agency, be formed. - operational in 1970. 
Zinc.—The expansion program was com- In the foreshore area, CDM employed pleted by SWACO at its Berg Aukas mine. ; . vs ploy 

new techniques in beach mining as opera- The main shaft was sunk to 520 meters |. OO 
. tions extended seaward, following introduc- 

and was designed for a depth of 760 . . . . 
os wes tion of a system using interlocking con- meters. Mining capacity is 50,000 tons per . 

crete prisms to protect the seaward sand 
month.2 Two new ore treatment plants. . Las : 

. ery: . . Walls. The prisms, weighing 8-11 tons each, 
costing $8.5 million and built by Lurgi . ; . are laid on a gravel base in the surf South Africa Co. Ltd., are on stream. The zone. This method permitted mining and 
product is zinc oxide at a rate of 120 tons "ct £ 53.37 Pen 5 ] 

er day, using residues from the flotation Processing of 59,578 cubic meters of gravels p lant Y from beach seaward extensions. 

The Rosh Pinah mine of Incor Zinc mn wasnore areas, leased OY OO nn cy 
(Pty.) Ltd., a subsidiary of the South < marine mame orp. - ), 

African Iron and Steel Industrial Corp. 8 Steel. V. 165. No 23, Dec. 8, 1969, p. 29 
Ltd. (ISCOR) , went into full-scale produc- 195 Mining, Journal. V. 273, No. 7001, Oct. 24, 
tion in May at a rate of 200 tons of zinc v south African Mining and Engineering Journal. 

- . ’ oO. ; a ’ » p. . 
oe secd con Pattate per day. tons of cop 6 Tone gees and Mining Journal. V. 170, No. 
per-lead conce e per day. » June ,p. 308. 

South Af M d E The products of the Berg Aukas and — journal. v. 80, No. 3990, July 26-1969, © 197
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Table 3.—South-West Africa: Operations of The Consolidated Diamond Mines of South-West Africa, Ltd. | | a 

aaa © 

. Onshore Foreshore Offshore Totals and averages Os 

Operation ——— —————————— eee O_O 

| 1968 1969 1968 1969 1968 19691 1968 1969 S 

Overburden stripped___..-..----------thousand cubic meters-- 14,051 17,908 2,485 2,787 xX. xX 16 , 5386 20,695 3 | 

Deposits mined and treated.__...-.--------------------do-~-- 4,642 5,771 522 507 16 14 5,240 6,292 a 

Production__._...----------------------------------carats.. 1,490,073 1,696 , 702 149 , 765 124,649 82,421 19,128 1,722,259 1,840,479 2 

Grade.._....--------carats per cubic meter of deposit treated. 0.32 0.29 0.29 0.25 1.08 1.84 — 0.88 — 0.29. 3 

Average diamond size. .-----------------------------carats... 0.84 0.65 0.52 0.52 0.50 0.39 0.80 «0.64 rs 

Cost per cubic meter of deposit treated_-_-...---.------dollars_. 3.29 3.05 4.41 4.55 47.70 41.78 4.05 3.26 4 

Cost per carat recovered...---------------------------d0.--- 10.23 10.87 15.37 18.54 44.06 31.14 12.30 11.14 ~ > 

Sn a
 a br} 

XX Not applicable. 
ye 

1 Two months only. 
a 5 

> 

- > 

bo 

. 
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the dredging barge Pomona worked in the completed onshore and offshore reconnais- 
vicinity of Chameis Bay only during Janu- | sance surveys; other companies planned or 
ary and February. In March it was trans- started projects, The entire coastal area 
ferred temporarily to Hottentot Bay to the was under concession, except for the 
north, where it worked in the concession extreme southern end, which was held as a 
area of Tidal Diamonds S.W.A. (Pty.) | diamond lease by MDC. Chevron Oil Co. 
Ltd. (CDM two-thirds, Getty Oil Co. one- of South-West Africa Ltd. and Regent 
third). Tidal Diamonds produced 183,813 Petroleum South-West Africa Ltd. (a sub- 
carats during 1969. The prospecting vessel sidiary of Texaco, Inc.) reportedly con- 

: Cypress did seismic profiling along 50 kilo- cluded a prospecting agreement with MDC. 
meters of coastline, and the vessel Rockeat- This agreement was submitted to the Min- 

| er carried out reconnaissance and detailed ister of Mines for approval. Late in the 
| sampling. year, BP Development Co. of South Africa 

Sulfuric Acid—The plant at Tsumeb ltd. completed a reconnaissance seismic 

was operated intermittently during the md aeromagnetic survey and started an _ 
year to supply acid for Tsumeb and Offshore seismic survey in its concession 

- Kombat operations and for Tsumeb Corp. north of _ Walvis Bay. Shell Exploration 
customers. Pyrite from the Matchless mine, South Africa (Pty.) Ltd., partner with BP 
under development by Tsumeb Corp., will in three concessions, also conducted an air- 

: be used in the manufacture of sulfuric borne geophysical survey. Etosha Petro- 
acid. leum Co, (Pty.) Ltd., controlled by the 

Canadian-based Brilund Mining Co., had 
Oo MINERAL FUELS _ one drill rig working in ‘the Etosha Game : 

_ Reserve and planned to move a second rig 
Petroleum.—Private concession holders to its large concession area in the north. 

concluded agreements with Southern Oil Société Nationale des Pétroles d’Aquitaine, 
Exploration Corp. (South-West Africa) operator for its joint onshore concession 

oo (Pty.) Ltd. (SWAKOR), a Government with De Beers Consolidated Mines Ltd., 
7 agency established by the South-West started exploration in the Keetmanshoop 

Africa Administration. Several companies area at midyear.



The Mi ndustr e Mineral Industry of 

Sout ~ Southern Rhodesia 

: ; By Henry E. Stipp* mo 

The Southern Rhodesian mineral indus- Official statistical information on mineral | 
try reportedly had. a record year in 1969, production and trade has not been avail- 
with output valued at an estimated $173.6 able since yearend 1965. Estimated produc- 
million 2 compared with $133.8 million in tion of selected minerals for 1967 and 1968 

1968.3 Mineral production also has been are shown in table 1. Although trade in 
diversifying. The rate of royalty payment, minerals has not been officially reported, 
which was changed to a unit weight basis, total domestic exports in 1969 were valued 
was expected to further stimulate mining at $220.1 million compared with $174.7 | 
by providing a rebate of up to 100 percent million in 1968. Total imports were valued 
for locally processed or consumed minerals. at $198.6 million in 1969 compared with 
Exploration activity continued .to rise with $207 million in 1968.9 | | 
70. companies surveying on exclusive pros- The manufacturing plant of Aluminum 
pecting orders. In 1969 exclusive prospect- Industries Ltd., being constructed in the 
ing orders totaled 92 compared with 52 in Willowvale area near Salisbury, was ex- 
1968. A map was published, showing the pected to begin fabricating aluminum tub- 
type of mineral sought and areas being ing and foil by yearend. Alcan Aluminium : 
prospected under exclusive prospecting of Rhodesia also manufactured aluminum 
orders. An agreement was signed between building sheets at its plant located in 
the Ministry of Mines and the University Salisbury. - 
College of Rhodesia establishing an Insti- Large deposits of copper reportedly were 
tute of Mining Research at the College.5 discovered recently in the Headlands area 
The institute will do research work on between Salisbury and Umtali and also 90 
basic mining and metallurgical problems. miles from Bulawayo near the Botswana 

The Rhodesian Government reorganized border.10 | 
the Ministry of Mines and Lands, and ap- Messina (Transvaal) Development Co. 
pointed a Minister of Mines with a seat in Ltd. purchased two low-grade copper de- 
the cabinet.6 The Minister of Mines will  POsits in the Lomagundi area near Alaska. 
plan and supervise expansion in the min- 11 the fiscal year ending September 1969, 
eral industry, which has been described aS  _—__1. physical scientist, Bureau of Mines, Washing- 
the most promising sector of the Southern OD ns neces | : ; h b 

Rhodesian economy. Conversely, the Presi- converted from “Southern Rhedesia pounds (RE) 
dent of the Chamber of Mines of Rhodesia to 3 Uo. dollars at the rate of RE1—US§2. 0. val 

| reported that the mining industry had as Origin of the Gross Domestic Product. May 1970, 
many problems arising from sanctions as P 30) Mining and Engineering Journal (Jo- 

other sectors of the economy.? Production  hannesburg). Latest Rhodesian Prospecting. V. 80, 
and mining costs were said to be rising No. i709: Re. 28: 1969, , P. 472, h Institute 

while selling prices were static or falling. vy, 973 No: 6990, Aug. g, 1969, p. 120. el 
Marketing problems were complicated by Aig US. mosyates 3 aeaTY. State Department 

the need to sell despite sanctions. The 70S. Consulate, Salisbury. State Department 
Government program of investment in the Airgram A-105, May 23, 1969, p. 1. 
public sector authorized a total of $2.73  Rhodésic No. 188, Jaly 1969, pe el o1k aris). 
million for the mineral industry during 10a 1 2 work cited in footnote 3. y 
the 1969-72 fiscal period.8 6, No. 1, January 1970, pp. 9.1 

651
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Table 1.—Southern Rhodesia: Production of selected mineral commodities 

| oo (Metric tons unless otherwise specified) - 

Commodity 1967 } 1968 ! 1969 

Chromite..___.._....----.-.-..-----2--------------------- © 317,800 _ 381,000 e 370,000 
Copper, mine, content of ore and concentrate. _____._..__.---- 18,000 18,000 e 24,000 
Gold ee ee roy ounces._.. 519,877 499 ,943 e 480,000 
Iron and steel: 

Iron ore__.-...-.-....-.----.---.-.-----thousand tons___. 700 1,300 © 1,300 
Pig iron-_.---.----_------------.--------------.do_._. 200 260 e 250 
Steel ingots and castings. ___.---._---_--...------do_____ 130 140 e 130 

Nickel, content of concentrate ¢_. ....-......-..--- ~~~ ee 700 1,000 8,000 _ . . 
Tin, mine content of concentrate___._...........--_long tons_. 500 600 e 500 

NONMETALS 
Asbestos____._.-_---------------------------------------- 97, 300 86,000 ¢ 80,000 
Lithium minerals_-_.-....-.--..-.-.-----------------------. ° 60,000 54,400 e 45,000 

_ MINERAL FUELS (SALES) 
. Coal, bituminous.._...........-............. thousand tons__ 3,060 3,273 3,332 

Coke--_.-.-.--------------------------------------d0_... ; 205 221 243 . 

e Estimated. a 
1 Annales Des Mines (Paris). The Commercial Consul] at the French Embassy in Rhodesia, Bureau of Mineral 

Documentation. September 1969, p. 80. 

Messina Development produced 3,950 tons The Shamva gold mine, which produced 
of copper from 380,000 tons of ore ob- from 1909 to 1930, was being reactivated | 
tained from their Umkondo mine near with the sinking of a new shaft and instal- 
Fort Victoria and their mine near _ lation of $840,000 of new plant, equip- 
Alaska.1!1 The firm’s subsidiary, MTD ment, and housing.18 Homestake Mines 

_ Mangula Ltd., in the same period pro-  (Pvt.) Ltd. will work the mine at a rate 
_ duced 20,500 tons of copper from 1.42 mil- of about 72,000 tons of ore per year. Ex- 

lion tons of milled ore and 684,000 tons of pected yield was estimated at 0.25 troy | 
leached oxide ore. Mangula’s reserves were ounce of gold per ton. The mine was 
estimated at 18 million tons of ore con- slated to employ about 20 European staff 

| taining 1.37 percent copper. Development personnel and from 300 to 400 African 
work was proceeding at Messina’s Gwai workers. Drilling at the Penhalonga mine 
River mine in the Wankie area where a near Umtali has indicated the presence of | 
total of about 32,000 feet of diamond a new gold-bearing strata.14 Rhodesian 
drilling was completed ii March. Total re- gold production during the past 20 years 
serves were estimated at 1.28 million tons reportedly has been at a constant rate of 
of ore containing 2.13 percent copper. The from 500,000 to 600,000 ounces per year. 
mine, with a scheduled capacity of 216,000 |= The Trojan mine at Bindura and the 
tons per year, was expected to begin pro- Madziwa mine near Shamva were expected 
ducing by early 1970. Development work to produce about 1.2 million tons of nickel 
on Messina’s Shackelton mine, located near ore in 1969, which would yield 7,500 tons 
Sinoia 100 miles northwest of Salisbury, of nickel metal, and also copper and co- 
was delayed by large flows of water into balt metal. Concentrates from the two 
the shaft. Despite this handicap, the mine mines will be processed in a 7,500-ton-per- 
was scheduled to begin producing ore by year smelter at Bindura. The Cardiff Hill 
1973 at a rate of 600,000 tons per year. deposit near the Trojan mine has proved 
Ore reserves were estimated at 4.4 million _ reserves of 10 million tons of ore contain- 
tons of 1.42-percent-copper content. Lon- ing 0.95 percent nickel. The Empress 
don and Rhodesia Mining and Land Co. nickel copper mine of Rio Tinto (Rhode- 
Ltd. was working in the Inyati area on sia) Ltd. was worked to build up ore 
copper indications. stockpiles and perform experimental and 

The Delcia gold mine, which was pur- pilot plant operations. In early 1969 the 
chased by Falcon Mines Ltd., will provide main shaft of the mine was 1,000 feet 
additional ore for Falcon’s adjoining Ar- 

landzer mine and mill,12 Olympus Mines 4 Mining Journal (London). Rhodesia. V. 274, 
Ltd., an affiliate of Falcon Mines, pur- No, Wis, Jan. 16, 1970, pp. 53, 54. 
chased the Dawn mine in the Bulawayo 969 p. 48. odesia. V. 5, No. 6, June 
area. The company also was prospecting Ain U.S. Konsulate, Saysbury. State Department — 

. irgram A- ’ ay , » Po ae for gold, tungsten, nickel, and emeralds. € Work cited in footnote 10. -
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. deep. Development work was being carried fertilizer complex, located near Que Que, 
out at the 450- and 750-foot levels.15 Con- started producing in mid-1969.19 This unit 
centrates containing 88 percent nickel and consists of a nitric acid plant and an am- — 
94 percent copper are pumped to smelter monium nitrate plant, which consume pur- 
storage from a 50-foot-diameter thickener. chased ammonia. The output capacity of 
The concentrates are fluxed and smelted the fertilizer units reportedly were 180,000 

, in a reverberatory furnace to produce tons ammonium nitrate per year. Initial 
matte containing 90 percent nickel and production was expected to be 60,000 tons 
copper. The Empress mine is slated to in 1969; however, this output goal may not 
reach full production of 720,000 tens of be reached because some calcium ammo- | 
ore per year by 1972. Reserves were esti- nium nitrate was imported. The second 
mated at 15.8 million tons of ore contain- stage of the chemical fertilizer complex, | 
ing 0.81 percent nickel and 0.62 percent which consists of an ammonia plant of 
copper. An Exclusive Prospecting Order 90,000- to 95,000-tons-per-year capacity, was 
for nickel in 18 square miles of the Gwelo to be constructed in 18 to 24 months. 
district was requested by Globe and Phoe- Stage three of the project, consisting of 
nix Gold Mining Co.1¢ The firm operates plant expansion, will bégin in 1971. 
a gold mine near Que Que. In the Mata- A very large emerald weighing 1,160 car- 
beleland area 38 Exclusive Prospecting Or- ats was found in the Chikwanda mine_ 
ders were granted to major firms to pros- near Fort Victoria.20 The emerald was a 
pect for nickel, nickel and copper, and piece of a larger crystal, which has not 
nickel and cobalt.17 been found. The emerald was considered 

Production of tungsten (scheelite) con- be a collector's item since the stone was 

centrates at the Messina (Transvaal) De- flawed and not suitable for jewelry. | 

| _ Yelopment Co. Ltd. mine near Beardmore  ~ 35 syittings’ Mining Review. Rhodesia’s Nickel , 
was scheduled to begin in mid-1970.18 Pro- Mine Being Developed. V. 58, No. 39, Sept. 27, 

duction capacity was estimated at 36,000 etal Bulletin (London). Nickel-Rhodesian 
tons per year. The scheelite ore will be Search. No. 5401, May 23, 1969, p. 25. 

concentrated to 68 percent tungsten triox- Ain U.S. Consulate, Salisbury. State Department 
. irgram A-4, Jan. 9, 1970, p. 1. 
ide (WOs3). Ore reserves reportedly were 48 Work cited in footnote 11. 

: 19 * . 
| 103,000 tons with WOg content of 1.28 per- Opera Pesiiven Plan, Pe te Ras, Rhodesia 

cent. 1969, p. 10. ; . 

The first unit of the nitrogen chemical Aireas pore ee et State Department
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The Mineral Ind try of Spain 

| | By F. L. Klinger ‘ and J. B. Huvos ? 

. The Spanish mineral industry continued commodities, coordinated through the a 
to grow in 1969. Rising domestic demand Ministry of Industry. Government compa- 
resulted in increased production and im-_ nies and research organizations were. par- 
ports of many commodities, and apparently _ ticipating or cooperating with private firms 
led to reduced exports of others such as in many areas of mineral exploration and 

_ zinc and petroleum ‘products. Significant research. Iron ore and coal were high on 

increases in productive capacity were being the list of priorities, but considerable at- 
realized or planned in several sectors, nota- tention was being given to promising de- 
bly aluminum, copper, iron and steel, mer- posits of nonferrous metals and industrial 
cury, cement, fertilizer materials, pyrite, minerals including diamond. | 
and petroleum products. Sharp reductions In other developments, Spain’s eighth | 

in the number of operating mines in the petroleum refinery was commissioned and — 
coal and iron ore sectors were indicative of its second commercial nuclear powerplant 
the industry’s efforts to increase efficiency. was nearing.completion. 

In 1969: the Government began an inten- an 

sive 2-year survey of the country’s mineral _ 1 Physical scientist, Bureau of Mines, Wash- | 
resources (including the Continental ington, D.C. | specialist. Bi, Mi 
Shelf) and potential markets for mineral Washington, DG. ist, Bureau of Mines, 

| PRODUCTION - 

Indices of production for various - 

. branches of the mineral industry in 1968 | 
and 1969 were as follows: | : : 

(1962 =100) 
Sector rrr . 

1968 1969 

Mining: 
Coal and lignite____.._...._ 98.7 93.1 
Metallic ores.......-------. 102.7 104.0 
Nonmetals !_.....---------- 168.7 177.9 

Manufacturing: . 
Tron and steel__.-..----.--- 289.4 293.2 
Nonferrous metals.__...-.--. 163.0 172.0 
Fertilizers_....------------- 189.8 172.3 
Cement__..-.-.------------ 227.7 242.0 
Petroleum refining._....-... 827.6 358.5 

r Revised. 
1 Minerals for manufacture of fertilizers and 

chemicals. 
Source: Boletin Mensual de Estadistica (Madrid). 

V. 31, No. 307, July 1970, pp. 55-64. 
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Table 1.—Spain: Production of mineral commodities 

a (Metric tons unless otherwise specified) - 

Commodity 1967 1968 1969 eee 

METALS : 
Aluminum: . 

Bauxite____..---- 2-2-2 eee 4,757 e 5,800 ¢ 5,000 
Metal, primary____-_-__------.-.-._-_---___i eee ee 85,032 89,322 103,070 

Antimony: . 
Mine output, metal content__._..._.___---___-___- ee, r121 r 132 r 122 
Metal (regulus)___--_---------- 2-2-2 eee 265. 197 NA _ Arsenic, white____.._--------------- 2-222 --_________._...... r 126 130 e100 Bismuth, mine output, metal content___-.-.--____.-_.._.-.-kilograms__ 13,638 «6,000 e 6,000 + 

Cadmium, metal Llu eee eee eee dO 67,000. 70,000 80,000 
Copper: . - Mine output, metal content____..._...-2- 2 8,561 8,365 10,196 

Metal: . 
Blister__--.---.-------------------------------e----------- 29,008 45,777 37,620 
Refined: avti pe - 

 Klectrolytic_...22-- 2 eee. 72,243 78,099 
Fire-refined___--_._.------------------ epee ee ‘5,169 5,486 \ 76,024 

Gold, metal. _-__---------------------- +--+ ----- troy’ ounces__ - 982° NA NA 
Iron and steel: oe co . 

. Iron ore and concentrate___._-._..___.._______._.__thousand tons__ 5,067 6,185 6,253 
’ Pig iron_-_-------- 2-2 eee dow. 2,687 2,779 3,333 © Ferroalloys._-_----.---------------------s-- a ------ do. 80 97 93 
Steel ingots and castings_______..____________________.._..do___. r4,512 5,019 5,950 

Steel semimanufactures: . . a _ 
Hot rolled: . . 

ue Heavy seétions_______..______...________ thousand tons__ 1.495 J 874 — 933 
Light sections__.______.---.----2----2L--s_--_---do.__- ’ 1,085 © 1,203 
Wire rod___-3.---- 2 ee -----do___- t 403 482. 614 
Sheets and platés__.____-.__.--------------.-----_.do____ 1,065 1,348 1,624 . Hoop and strip__->_._----.22 ee. do___. -: 201 204. _ 218 
Railway track material..__..--.__.___._..____.___.do___. 82 70 92. 
Blanks for tubes__.._-_.-_21-_--._--._-____.____...._do___. 49 7 95. 130 a Other__----- 2-222 edo... © 30 33 24 

Total hot rolled__.......--_-____._______________do__._ er 3,325 4,121 4,838 
Other: 

Castings and forgings, rough.___-_-_-----.---2..-.-do____ NA 160 164 
Cold-rolled sheet__._.....-.--_2__--_______._._..-_do_.__ 381 542 697 
Tinplate___.- 2-2 eee dow... 58 106 132 
Galvanized sheet__.._.._.._-__._.__.______._.._...do___.. NA NA 70: 
Magnetic sheet_______________________....____...do._... 26 NA 36 

. Lead: ‘ . 
Mine output, metal content____________.____22_______- r63,691 * 74,045 69,581 
Metal, primary_______--_.-.__-_____.___________.._.____.._..__. 52,560 *64,125 81,155 

Manganese ore and concentrate____.___._________________.__......._... r 8,466 12,926 22 ,954 
Mercury: 

Mine output, metal content____....__._..._....__76-pound flasks__ «49,740 *56,943 75,769 
Metal___-.--__--.---- eee do. r 48,490 er 55,500 64,456 

Silver, metal___.-...--.-----.-----_-_--..-..--thousand troy ounces__ 2,218 1,736 ¢*2,400 
in: 

Mine output, metal content___....__--_-_--..-..___..__-long tons_-_ r 160 r 140 123 
Metal, primary_______________-_____________________....do..... 1,823 r2,323 2,066 

Titanium: 
. Ilmenite concentrates___.___.__-_____-_________ ee t 37,072 39 , 538 29 ,457 

Dioxide. ____---_-_--22--- 2 eeeee---------- ‘11,471 11,910 12,688 
Tungsten: . 

Mine output, metal content_._________._____.__________. oe 80 124 71 
Metal______--_-_------- eee 96 NA NA 

Uranium: 
Mine output, metal content____.____________.___________________- 99 e100 NA 
U2Qs production ¢______.-__2_2 ee 60 60 50 

Zine: 
I“ ne output, metal content___._______._________.______...._____. 157,876 +1 74,598 80,799 
Metal, primary__....__------------- ee e--------_-----. 70,407 © 75,386 80,298 

NONMETALS 
Barite_--_.----_-------------222-2-e eee e------------. 50,129 + & 67,000 © 60,000 
Cement, hydraulic: 
Natural___----.-.-----2- 222 _-_____________thousand tons... 339 e 300 e 300 
Other._--------.-------------------- 2-2 e-------do____ 18,188 14,907 16,012 

Chalk___-.---------.-------------------------.-_____-_cubie meters__ 89,091 89,087 ¢90,000 
Clays: 

Bentonite. ________-_---_-_------- eee 16,421 27,080 ¢25,000 
Kaolin and china clay__--.__-__--_----__-----.-.-.---.---------___. 216,018 226,694 e 225,000 
Other. _-__---__----._--.____--____._____ thousand cubic meters__ 8,354 3,753 NA 

Diatomite and tripoli______...._.__--_-_-_-____ Le. 17,131 e:10,000 NA 
Earths, industrial, n.e.s_____-___-----------------------------------. 14, 693 12,049 NA 
Feldspar__._--__----.---------------------------- ee eee------- 47,459 47,269 © 50,000 

See footnotes at end of table.
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Table 1.—-Spain: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 

NONMETALS—Continued | 
Fertilizer materials: 

Crude potash salts (K2O content)__-._.-----------------------~--- 7 580,008 *616,392 635,633 
Manufactured: 

Nitrogenous, nitrogen content._........._.-----thousand tons_-_ 882 454 357 
Phosphatic, P2Os content_.-_-__----.------------------do___- 311. 316 ISG. 
Potassic, K2O content 2_____.-_.-----..---------------do._.- 534 r 573 e 584 

Fluorspar (CaF2 content): 
Acid grade_ =. _--------.--.-------------.-.---.-thousand tons_- r185 OAT 192 . 
Metallurgical grade_..__...._.----------.------------------do.__- r 52 { 57 

Gypsum and anhydrite, crude...____-.-------------------------do__..  _™ 3,638 r 3,920 4,600 | 
Lime (quicklime and hydrated lime)_----.----------------------do___- 306 e 315 e 330 
Magnesite, crude___..._..-.----.-.--------------------------------- 123,184 © 7256,000 WA 

. Meerschaum (salable)._.......----.---.---------------------+------- 9,580 © 36,000 NA 
Ochre. .------------------------------------------------- 2-22 - eee 15,327 ©16,800 WA 
Pumice._._...----------------------------------------------------- 109,274 169,013 NA 
Pyrite (including cupreous): 

Gross weight. ___......._-..-_---.---------------thousand tons... 2,328 2,403 2,415 
Sulfur content. _.-...-._.--__-----.----------------------do_.-- 1,087 r1,150 1,149 

Quartz. ~~ ~~ ~~ 202-22 - 22 no neo neon nen neen con connec nance cncns 206,838 289,013 NA 
alt: 

Rock. __.---------------.-----------------------thousand tons. - 847 911 2° 925 
Marine and other evaporated___._..-.---------------------do___- 924 r 933 e 900 

Stone, sand and gravel, n.e.s.: 
Stone, not further described: 

_ Caleareous: — . 
Dolomite___._---------------------------thousand tons. _ 161 185 NA 
Limestone____..__--___-------.~-----.-----------do__._ 17,348 19,813 NA 

. Marble__.___...--_-.--_-.-----------------------d0o___- 140 144 NA 
Marl and other___..-.---.--.---------------------do.__- 2,464 2,578 NA 

Quartzite__._......----------------------------------d0___- 193 363 NA 
Sandstone_______._----____-1.-u--- ~~ -- dO. 567 554 NA 

P qiranite, basalt, and other___..__._.....-----.---------do-_-_- 3,892 4,701 NA 
Sand: ae 

Silica sand_.__._..-----------------------------------d0.__- 292 315 NA 
Other__....-----------------------------------------d0.__- 871 1,063 NA 

Gravel__._..._------------.-----------------------------do__.- 1,497 1,933 NA 
Strontium minerals ¢___-_.._.--------------------------------------- 1,000 4,000 4,600 
Sulfur, elemental, all forms 3__.__...--------------------------------- 42,110 386,921 © 40,000 
Sulfates, natural: 

Glauberite, NaeSO. content.___._..------------------------------ 8,110. 8,973 NA 
Thenardite Na2SO, content____.__.__---------------------------- 54,617 62,779 NA 

Tale and steatite. _._._-_..-----------------------------------------. 31,920 29,027 ©¢380,000 
MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural (contained) -_ ---------------------------- 2,274 1,772 NA 
Carbon black. _____._--_-----.------------------------- +--+ ----- «612,500 =° 25,000 NA 

oal: : 
Anthracite____.__.___.----__-_-.-.-_.-------------thousand tons... 2,769 2,862 2,767 
Bituminous__._...-.------.------------------------------do.... 9,595 79,460 8,317 
Lignite___........---_-----------------------------------do_..- 2,666 2,832 2,736 

Coke: . 
. Metallurgical___......_.....-----------------------------do_--- 2,963 8,522 3,692 

Gas__.___---._- ee eee ene ee eee eee dL 55 18 6 
Fuel briquets, all types__._-.....------------------------------d0---- t 336 135 e115 

Gas, manufactured ¢_____._._.-..----------------million cubic meters. _. 536 t 628 © 715 

Peat__....----------- ~~ ee eee nee ee eee eee 7,606 8,746 © 8,000 

Petroleum: 
Crude___...___-_-__--_----------------+---------thousand tons_- 84 150 193 

Refinery products: 5 
Gasoline, motor.__.--...-----_-----------------------d0.-.-- 2,141 2,778 3,059 
Naphtha, for industrial use_--__------------------------d0o__-- 1,281 1,546 1,725 
Kerosine, including tractor fuel. __.--------------------do___- 816 387 414 
Jet fuel______-___---_.------___---------------------do.__- 494 676 834 
Distillate fuel oil. _...._...---_-----------------------do_-_- 4,805 6,264 6,601 
Residual fuel oil.....-._._.--__-------.---------------do.... 10,526 18,211 14,096 
Liquefied petroleum gases. ._-.---.--------------------do__-- 463 669 © 716 

Lubricants. __.--------------------------------------do___- 124 140 199 

Asphalt and bitumen. __.-----------------------------do___- 610 634 704 

Nonlubricating oils__.._....--------------------------do__.- 27 29 36 

Paraffins.__....-------------_-----------------------do___- 5 T 10 

Total 6........--.-.------_------------+---------- - dO 20,792 26,341 28 ,394 
te 

e Estimate. r Revised. NA Not available. 
1 World Bureau of Metal Statistics (London). World Metal Statistics. September 1970, p. 12. 
2 Including potassium sulfate. 
3 Includes refined, sublined, and “‘terr6n.”’ 
4 Not including gas produced in blast furnaces or petroleum refineries. 
5 Figures for 1967 and 1968 are revised; source is Anuario Estadistico de Espafia-1969, p. 159. Source for 

1969 is U.S. Embassy Madrid, despatch A-171, April 29, 1970. . 
6 Not including refinery gas (276,000 tons in 1967, 418,000 tons in 1968, and 376,000 tons in 1969).
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| oo TRADE | 

| Spain’s trade deficit in mineral commod- Substantial increases: in imports of all 
ities rose to nearly $990 million in 1969, major categories of mineral commodities 
more than 30 percent above the level of except fuels pushed up the total value to 

1968. Unexpectedly heavy imports of iron approximately $1,278 million in 1969. The 
and steel were largely responsible. largest increase was registered in iron and 

Exports of mineral commodities were Steel products, which were valued at $327 
| eaqe . . illi i illi in valued at $289 million, slightly less than in million compared with $171 million 

1968. Increased orts of crude minerals 1968. Crude oil and copper were the other 
. nerease “xP s 7 mt ° two leading commodities, valued at $447 . construction materials, and iron and steel million and $119 million, respectively. 

products were offset by declines in potash, Mineral commodity trade in 1967 and | 
copper, and petroleum products. 1968 is summarized in tables 2-5. | 

Table 2.—Spain: Exports of mineral commodities . | 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 as BS 

METALS 
Aluminum metal, including alloys: 

Scrap. -..---------------- 2-2 eee 113 193 Unwrought_-___-_-----_-- 2 eet, 108 6,504 Semimanufactures_____..-....-.--......__-_..----------_-_....--._ ee 4,628 7,080 Antimony metal, including alloys, all forms.._____.__-___-_.-_.............. 75 Cadmium metal, including alloys, all forms-..__._...._......____.-_-_-kilograms.. 45,181 34,506 opper: 
Matte..._--_- eee 134 111 
Metal, including alloys: 

Serap_--.------ 22 181 166 
Unwrought and semimanufactures___._____.___.___-____..-.__......._._- 36,150 35,121 . 

Tron and steel: 
Iron ore, except roasted pyrite........._______________._______thousand tons_. 814 1,170 
Roasted pyrite.____--.------ eee e-___________._.._....do.._. 774 770 
Metal: 

Pig iron, including east iron____-_. 2-2 ee do 15 114 Ferroalloys__._--__-_.-_....-.....-_____.._____._........._.....do.__.. 13 _ 24 Steel, primary forms_____..._._.............___._-_.-___............do__.. (2) 2 Semimanufactures__________...___....__....___-_...-..--.........._ do... 52 125 . Lead metal, including alloys, all forms.___.._....__._______.__.-..........-.. 39 88 Magnesium metal, including alloys, all forms__......_________.._......._......... 16 21 Mercury: 
Oxides____. 2.22 189 161 

. Metal. ____-___-_--_-- 22 ---_--.--_-----_-_76-pound flasks__ 50,532 42,975 
Nickel metal, including alloys, all forms_-_...----------_________ ee 61 58 
Selenium, elemental __-_-_._._._.-_.-----..---.-.2_-_._.__-------.--_kilograms_ 842 _______- 
Silicon, elemental_________-._.--_--__2eo_-u__-.____._._.._......... 91 918 
Tin metal, including alloys: . 

Scrap. --_----_---------.------------ +. -----------------long tons__ 17 7 
Unwrought and semimanufactures_____________._____.______...___.... do... 96 ° 284 Titanium: 
Ore and concentrate (ilmenite)______________________._____.._____.__... 6,300 6,450 
Oxides_____---_--- eee 4,865 3,193 

Tungsten: 
Ore and concentrate. ____.____.__-____ 8 187 331 

zi Metal, including alloys, all forms______________.____._____._._______......_- 26 7 ine: 
Ore and concentrate___.._.__.__._-_--_ 12,617 6,926 
Oxide.___-------_ eee 451 1,046 

oth Metal, including alloys, all forms____________.__.__.____________._.__._.___. 13 ,909 22,399 
ther: 

Ore and concentrate_______._____________ 8,505 6,781 
Ash and residues containing nonferrous metals_____________._____........__.. 12,518 20,027 
Oxides, hydroxides, and peroxides of metals, n.e.s_....._.___.____.___--..____- 190 30 
Metals, including alloys, all forms.______._______.________.__..____._...___. 2 110 

NONMETALS 
Abrasives, natural___-___---..-----.2---ee. 1,055 7 
Asbestos. _.__.--_-------------- 2 ---______ ee 183 () 
Barite and witherite..__-._....._-____--- ie eee 23 ,152 50,150 
Cement. _-____---_---------.---____---_-__ eee 19 , 649 65,752 
Clays and clay products: 

Crude clays: 
Bentonite. ____---.----.____---- ee. 3,279 2,886 
Kaolin (china clay)_..-_.-_.-.--..---- ____ 3,991 9,223 

Other_____-____---- eee 32 , 428 41,364 
Products: 

Refractory (including nonclay bricks)_.____._________________._.__..___. 1,565 1,815 

See footnotes at end of table.
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| Table 2.—Spain: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) : 

Commodity 1967 1968 

. NONMETALS—Continued 
Clays and clay products—Continued 

Products—Continued 
Nonrefractory__...--.----....---_- ee eee) 15, 425 20,792 

Feldspar____..--------.-------.----------__--- ee ee eee ee 930 847 
Fertilizer materials, manufactured: 
Ammonia______.----------- 2 eee eee eee eee eee -------- = 10, 046 8,141 . 

Nitrogenous_ _.-------------------------------------------+-------------- 20 ,300 285 
Phosphatic. - ------------------------------------------------------------ 72,350 44,134 oo 
Potassic._.....----2----- oe eee -----. 526,664 668,652 

Fluorspar_._._--------------..-2---- -- eee eee) «0-171, 220 189,074 
Gypsum and plasters_.___..._-..-_---.---..---------- ee 4,839 4,249 
Lime___...-.-.----------- 2-22 eee eee ee 367 458 
Magnesite__._------------------------------- + - eee --------- =: 10, 428 12,646 
Meerschaum, amber, jet_...____._._-__- ee eee eee 8,885 8,294 
Pigments, mineral: . 

Natural, crude__......- 22.2 Jee eee eee 1,503 536 
Iron oxides, processed_...__...-------------------------------------------- 18,936 20,218 

Pyrite (gross weight).__.......-......--------------------------thousand tons_- 701 833 
Salt... .-----1---- 2 eee eee eee - 0 301 322 
Stone, sand and gravel: 

Dimension stone: . 
Crude and partly worked: 

Marble and other caleareous___...._._..-.------.-------.------.--- 9,811 10,947 
Slate... eee eee eee 4T q 

Worked, all types___.___._____.-_.-__------_---.--------------------- 27,621 39 ,648 
Dolomite, chiefly refractory grade____._.......--------------,-------------- 12,805 11,054 
Quartz and quartzite._..............-.-..___-._---------- +e «= 82, T98 38,814 
Sand, excluding metal bearing__...__......._...----_----------------------- 25,140 28,456 

Sulfur, elemental, all forms._........_--.----.------------- ~~~ eee 579 - 493 
Other nonmetals, n.e.s_____..-...--.----1-------~-------- eee eee 95 2,100 

MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets__-__.__-...2.._._..-.-------.--..-.thousand tons_- 23 19 
Petroleum refinery products: 

Gasoline____------_.-------- eee eee OL 483 1,205 
Kerosine and jet fuel_._______________..--_---..--------------------do_--- 198 386 
Distillate fuel oil. _......-._------._-_-_----_--- eee --- do 577 1,834 
Residual fuel oil__._.-_._.---.--.-------- eee do 1,089 2,752 
Other______.--_-__--- eee eee de (2) 85 

Mineral tar and other coal, petroleum, or gas-derived crude chemicals. .....--do---_- 13 1,179 

1 Less than }% unit. a 

Table 3.—Spain: Principal destinations of selected mineral commodity exports, 1968 
(Metric tons unless otherwise specified) - 

Commodity Quantity 

METALS 
Copper, unwrought 1______._.._._....------.------------------ +--+ =e -------- = 88, 974 

Netherlands. ______.._.- ~~ - en eee eee ee ee nn ne eee eee ee ee ee eee nee enn eee 16, 494 
West Germany..__________-____---------------- eee eee ee-- 5, T61 

Tron ore, total_..._._____---.____.-----.----------------------------------thousand tons__ 1,170 
West Germany...______--.--.----------------------------- ee 512 
United Kingdom. ___.__....-.------------------------------------------------do..-- 479 
Roasted pyrite, total...............--..---------------------------------------d0-..- 770 

West Germany__.._...._...------.----.---------------------- +--+ - - dow. 608 
United Kingdom. .___......_..._-----------------------------------------do..-- 123 

Mercury, total._..____.-.--------_-----_--.-----------------------------76-pound flasks... 42,975 
West Germany_______-_--.-...-___---------------------------- ~~ - - 0S 11,709 
United States_..____________ oe eee eee eee eee eee eee eee 02. «= - 10, 386 
Japan_______._-_--_.-------.-_- eee eee 0 5, 284 
Czechoslovakia_...._....--.------------ ee ee ee ee ee eee ee 02 4,253 

NONMETALS 
Fertilizer, potassic, manufactured, total___.....-.--.--------------------------------------- 668 , 652 

Poland. TTT 128 , 235 
-Norway.._...-.-.------------------------ en nnn ne ee eee eee ee 87 ,361 
United States.......-...---.-------------------------------- + eee eee 73 ,204 
France... ee ee ee ne ee ee eee eee eee eee ee nee--- 62, T52 
Italy__._._____----------- +e eee eee eee nee eee eee eee = 58, 295 

Fluorspar, total___......_..------------------------------------------------------------ 139 ,074 
United States________.___---_----------------- eee eee eee eee ---- =: 106, 462 
West Germany.______.--_-_-_------------------ eee ee eee nee eee -- 28,850 

Pyrite (gross weight), total..._....----------------------------------------thousand tons- - 833 
West Germany__.____.-------------------------------------------------------d0_--- 542 
France______._--_------------------+--------------- = -- -ee--  - -d0-- -- 104 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products, total._._.____-.-.-------------------------------------d0o---- 6 , 262 

Sweden ______ ee eee eee ee eee ee ee eee eee eee eee ee en ne ee -dO_--- 1,079 

United States._...________.____-_ eee ee eee een eee een ee dO - 1,007 

Netherlands. _____________.____-_-_--- ee eee eee eee eee een dO 911 
United Kingdom. ._.____._..--------------------------------------------------0---- 884 

1 Including alloys.
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_ Table 4.—Spain: Imports of metals and minerals : 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS : . 
Aluminum: a 

Bauxite and concentrate.______.__.-____---_---__-----------------_-------__ 64,697 72,741 
Oxide and hydroxide__._._......__..---_---_---------------------._-_-----. 158,772 182,886 
Metals, including alloys: . 

Scrap. _.-..--------------------------------- +--+ eee — 99 8 
Unwrought____---.--_----------------------------------------------. 15,826 16,101 
Semimanufactures_--..-_.-----------------------------------.---.---. 10,460 7,187 

Antimony: 
Ore and concentrate. __-_-_..----------------.-.-------------- ee 65 899 
Metal, including alloys, all forms___.._.____-...________- eee eee 294 219 

Arsenic: . 
Trioxide, pentoxide, and acids__._-_--_._.-_..--------------__-_--_____-___-- 739 491 

Metal, including alloys, all forms___...__--..-_.-----.-_------- --__- Lee 16 11 
Bismuth metal, including alloys, all forms___._______._-_-.---_- eee 12 26 
Cadmium metal, including alloys, all forms___._.-.__--.-.-----.----._-_kilograms_-_ 3,403 4,428 
Chromite__-____---.----------------------------------------- =e --------- =: 15, 989 29.,496 
Copper: 

Ore and concentrate_______-_---....----------.--------- ee -------. 83, 805 66,720 
Matte_______-----_---------------------------------------- eee --- = 16, 510 20,810 
Metal, including alloys: 

Serap_.-------------------------------- +e eee) 11, 178 25,548 
Unwrought: . . 

. Blister and other unrefined, unalloyed____........------.--.--------. 19,985 12,294 
Refined, unalloyed______..___-.---.------------------------------. 24,104 29 ,024 

_ Semimanufactures____......._.-.---_--_-------- eee ee 6,466 5,985 
Iron and steel: 

Ore and concentrate, except roasted pyrite___.........__._._..__.-thousand tons__ 598 594 
etal: . 

Scrap_.-.------------------------------------- +--+ dL 351 597 
Pig iron, ferroalloys, and similar materials____..._....___-~__..._..-do____ 22 - 25 

Steel, primary forms: 
| Coils for rerolling--.._.....-------------------------------------do____ 135 188 

 Other__---------------- 6 de 701 541 
~  Semimanufactures: . 

Bars, rods, angles, shapes, sections___.___._._..-_.-..---------.-..do____ 140 112 
Universals, plates and sheets: 

Heavy and medium plates and sheets, uncoated______.._.___._._do__.. 56 45 
Light plates and sheets, uncoated_______........--...-___-----do____ 83 57 
Tinned plates and sheets_..._....__....-------.--.--_------.do___- 165 101 

. Other coated plates and sheets._..____.....-_...--.------..._do___- 54 20 
Hoop and strip. .__---.-..-----------------~--------- ~~ doe - 20 22 
Tubes, pipes, and fittings.._._._____------------------------------do.__- 37 38 
Other______.-.------ eee doe 16 13 

Lead: . 
Ore and concentrate__.__._____-__------2-------o eee Lee eee 11 
Metal, including alloys: 

oo Unwrought, including scrap__...__-_--...----------.-------------------- 464 55 
Semimanufactures______.__....-.-.--------------------------- eee 642 460 

Magnesium metal, including alloys, all forms__..___._.---------------------------- 350 353 
Manganese: 

Ore and concentrates. ____......_.---------------...--------------------_. 184,844 184,186 
Oxides____.._...----_--__.----------------- eee eee 558 482 
Metal, including alloys.___....__-.--.----..-.--_--------------------_ ee 139 107 

Molybdenum metal, including alloys, all forms____......----------------.---____- 6 7 
Nickel: . 

. Matte, speiss, and similar materials_.__..._._.___._._-_____-__---- eee 245 538 
Metal, including alloys: 

Unwrought, including secrap____..___.__________.-----------------_-___ 1,522 1,595 
Semimanufactures_______.._.___..-_.--------------------------------- 1,066 1,467 

Platinum-group metals, including alloys. ______....._...___-----value, thousands__ $633 $236 
Selenium, elemental. ___.__._____--_._.____-_-__..._.._.----.-------kilograms. - 5,983 7,337 
Silicon, elemental__....__....--.---.-----_---_-__ eee eee eee 31 222 
Silver metal, including alloys: 

Unwrought and semimanufactures_______....._._.._...-thousand troy ounces_ 4,816 3,278 
Rolled silver__..__-------.----------- eee - dow. 52 229 

Tellurium, elemental. - - -----~---~----------2-2-2-207-7-------~-~---Kilograms. - 4,377 1,032 
in: 

Ore and concentrate. ___._----------.---.____._.._.-._----------long tons_. 2,066 2,502 
Oxides__________.------------------_-_____ doe 159 229 
Metal, including alloys, all forms___._______.___..___.._.--------------do___- 72 73 

Titanium: 
Ore and concentrate___..---_------.----- eee eee eee 2,761 23 , 852 
Oxides. ______.._.------------------------ eee eee eee 5 , 667 5,477 

Tungsten: 
Ore and concentrate_____-------------------___-______-_------------------ 116 28 
Metal, including alloys, all forms__----__.___._.____.--__.------------------ 6 6 

Zine: 
Ore and concentrate___.____-..---.--------_-__ eee eee. = 40, 9 54,622 
Metal, including alloys: 

Unwrought and semimanufactures____-___._____.-.--------------------- 147 65
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Table 4.—Spain: Imports of metals and minerals--Continued 
(Metric tons unless otherwise specified) 

| Commodity 1967 1968 

METALS—Continued 
Zinc—Continued 

Metal, including alloys—Continued 
Other_.___..-----------------~-- +e ee ee ee eee 62 219 

Zirconium metal, including alloys, all forms._...._..._-.__._.-....------kilograms_- 1,105 24 
ther: | . 

- Ore and concentrate__-..---------.--------b----- ee eee eee 7,514 -4,072 
Ash and residues containing nonferrous metals____........-..---------------.- 15,033 18,960: 

. Oxides, hydroxides, and peroxides of metals, n.e.s__.._....._.-----------_--_-- 1,428 1,040 
Metals, ineluding alloys, all forms: 

Alkali, alkaline earth, and rare-earth metals___._._____.__._-.------.__---u- 18 291 . 
Pyrophorie alloys._.__....--.--....--.-------_--_ eee ee 7 5 
Other base metals, including alloys, all forms_________.__.--.-----.-.-__-_ «421 348 

. NONMETALS 
Abrasives, n.e.s.: . 

Pumice, emery, natural corundum, ete____.________.___-_---------- eee 1,932 681 
Dust and powder of precious and semiprecious stone_____.____value, thousands_ $79 $73 

__ Grinding and polishing wheels and stones_._____.__._..___-------------------- 197 645 
Asbestos__._--------.-------------------------- eee eee ---- = 4T, 986 62,812 
Boron materials: 

Crude natural borates_........._...------.--------------------------------. 17,080 20,511 
Oxide and acid_._______..-..-.-...----------- eee 731 892 

Cement__....---------..----------------------4-----.-_--.._.-_thousand tons__ 833 804 
Chalk_....-..------------4-----.------------ ee ee eee 5,055 6,986 . 
Clays and clay products: . 

Crude clays, n.e.s.: 
Bentonite. _..__.------------------ +e eee 15,473 15,136 
Kaolin (china clay)_.._-.----------------------.----- 2-15, 645 5,889 
Other__...-.-------- eee eee eee --- = 56, 889 77,383 

Products: 
Refractory (including nonclay bricks).._........-._-_.-.__--_-----._-.... 44,029 11,656 © 
Nonrefractory_._..._.-.--.------------------------------------------. 22,662 14,080 

Cryolite and chiolite___...--.-..-------------------.-------------------------- 1,170 1,059 
Diamond, all grades: 

Gem, not set or strung. _______-_-------------------------value, thousands... $1,619 $2,293 - 
Industrial. _____..------------------------------------------------- doe $770 $631 

Diatomite and other infusorial earths___-_-__-.-__.---_..-----.------------- ee 1,512 8,193 
Feldspar_..__..----------------------- ee ee ee eee eee 2,054 1,648 
Fertilizer materials: ~ . 

Crude: 
Nitrogenous_-___-_-------------------------------..-.-thousand tons__ 71 60 
Phosphatice__......-------..--------------- dL 1,173 1,260 

Manufactured: 
Nitrogenous.__..-------------------...---------------- dO 213 330 
Phosphatic_......-.--.----------------- +--+ - dO. 44 . 43 
Other, including mixed____...__....-.--------.----.---------...-do___- 136 . 207 

Ammonia____.__.__--.------------ +--+ ee ee dO 4. 2 
Graphite, natural__..._..__-.--_------------------ eee eee 173 850 
Lime_...___..----..-------------------- +--+ eee eee eee eee eee 3,950 3,547 
Magnesite__________---.--------------------- ee eee eee 6,420 19,030 
Mica, crude, including splittings and waste___...._.....-.---.------------------- 696 758 
Pigments: — 

Natural, crude__..._....-..___-__- + - eee eee eee 127 179 
Iron oxides, processed____......-------------------------------- eee 1,685 1,843 

Precious and semiprecious stone, except diamond: 
Natural____....___...._-__-----.---__-_----------------value, thousands. _ $498 . $406 
Manufactured___________-.-.----------------------- doe $316 $337 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked: . 
Marble and other calcareous_-___-_.-------------------------------- 14,955 20, 408 
Slate_..._...---.----------- +e eee 1,036 532 
Other, including granite, porphyry, sandstone__..___..___________ ___ 6,423 7,446 

Worked, all types_____-______---_------- eee eee 2,393 2,157 
Volomite, chiefly refractory grade___...-..-.--------------~--_---- eee 1,607 1,821 
Gravel and crushed rock, including macadam__-_...-...---.... 2-2-2 eee 3,711 12,676 
Quartz and quartzite_____._.._.-.--------------- +e 1,007 680 
Sand, excluding metal bearing____._______...--.------------------- eee eeee. = 558, 169 59,499 

Sulfur: 
Elemental, all forms. __..-...._..-.-_-2-_- eee eee eee 70,610 60,669 
Sulfuric acid_....__..__-_----.------------------ eee =. 226, 705 26,725 

Tale, steatite, soapstone, and pyrophyllite.___....__...----------.--_--.-.-_--_-- 2,456 2,729 
Other nonmetals, n.e.s.: 

Crude___._____-_ eee eee = 22, 896 64,587 
Oxides and hydroxides of magnesium, strontium, and barium_________.._._--- 448 696 
Bromine, fluorine, and iodine_______..__._..-----------__-_-___-_-__---_ ee 101 NA 

° MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural__....._.___.--._.--.-.-------_------------------- 2,303 © 841 
Carbon black_____.___.__-_-_____--_----------- eee ----------- = _:« 16, 156 17,591 
Coal and briquets: 

Anthracite and bituminous coal____.___...--.-..-----.-------thousand tons-_- 1,338 2,146 
Lignite and lignite briquets.___..__._____._-.-_------------.----------do__-_- 86 29 

See footnotes at end of table.
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Table 4.—Spain: Imports of metals and minerals—Continued 
(Metric tons unless otherwise specified) 

eee 

Commodity 1967 1968 
eee 

MINERAL FUELS AND RELATED MATERIALS—Continued 
Coke and semicoke. ___.____._.__--_---..-_-_------._-_.-.--_-_-_thousand tons. 126 101 
Gas, natural___.____-..-----------_---------.----------------value, thousands__ $15,975 $16,511 
Hydrogen, helium, and rare gases________...._..--.-.-_---.------------------ eee 235 426 
Peat, including peat briquets____.-_-____.._.-...-.---------- 2-2 eee 2,619 2,666 
Petroleum: . 

Crude and partly refined___..-._____--------------........_-thousand tons... 21,217 28 ,297 
Refinery products: 7 

Gasoline. ____-.-_---------------------2--- dw 62 - 101 
- Kerosine and jet fuel__._..__.--.---_---.-_ 2 ee do. 150: 190 

Distillate fuel oil. _..-...-_-..--..--------- 2 do 30 85 
Residual fuel oil__--.---.-._-_-_---.--.-...---_----_-__-_________.do__ 95 52 
Lubricants_.__...--.------------------------ ee do - 31 31 
Other_...--.------_--------------2------------------------do_ 182 221 

Mineral tar and other coal, petroleum, or gas-derived crude chemicals.________do___- 36 29 

NA Not available. 

Table 5.-Spain: Principal sources of selected mineral commodity imports, 1968 
(Metric tons unless otherwise specified) 
nn 

Commodity Quantity 

| METALS. 
.Aluminum oxide and hydroxide, total____.....-...-_.---.--.-2-2-------------------. =: 182,886 

Guinea___-_-_------- ~~~ ee ek 87,860 
France... ..------------- ee ne ee 51,378 
Guyana. _--.------------- eee ee eee eee 34,596 

Copper: 
Ore and concentrate, including matte, total._......_..._____--__-_- -_- eae eee 87,530 

Cyprus__.---_---- eee ee ee eee 23 , 222 
Canada_._____--_------- 2 eee en eee eee 7,506 

| Chile... --------- en eee eee eee 7,157 
Italy....--.-------- eee eee 5,314 

Metal, excluding scrap !_.___-...-_...-22--- ee ee eee eee 47,803 
Turkey____--.-.--------.----- 2 nee eee eee 7,623 
Chile.___.---_.---- eee eee eee 7,472 
Belgium-Luxembourg-_-____.......------_----- eee ee 7,455 
Zambia____.--------- + ee ene ee eee 6,235 
Peru_._.------------ ee eee ne ee eee 3,340 

Iron and steel: . 
Iron ore, total__.......----------------- 4 _____-_-_---____. thousand tons. _ 594 

Mauritania..._.._..-._.---.----2-- eee 0 229 
Morocco. __-.-.--.---------_--------- +--+ ed 233 

Scrap, total__-..--.-------------------.---- +--+ ee 0 597 
United States._____.__._.-.. 2-2 eee dow. 242 
United Kingdom__..___2-.-..-. 2-2-0. 234 

Steel, total 2-__-.-_.---.- 2-2 eee de 1,137 
West Germany.____-._....--_-__._- eee dL. 307 
United Kingdom. ____._...._-.-_.- 22 eee eee do. 176. 
Italy_......-...------------ eee Oe 105 
Bulgaria___.-_.---_---------_.------------------- eee - dn 89 

Manganese ore and concentrate, total_._...____.._--...-.-_---- ~~) «184,186 
Ghana____.--__- 2 eee ee eee eee 37,177 

; Australia... 22 ee eee eee eee eee 36,898 
Brazil_..._.---.--.--.--_---- 2 eee eee ee 80, 884 

Silver, total ?__.-_._----..----_--_ ee -_-------------thousand troy ounces__ 3,278 
Peru______-.-------- eee 02 1,198 
Menico____.------ eee eee 0 537 
France___.__-------------_---- ee eee dO 461 
West Germany____-_-____--_- eed 843 

Tin ore and concentrate, total_.__.._..___.._.__....---.._.__.__-._-_._---_----_long tons_-_ 2,502 
France._.___.--.--------------- eee eee we dO 573 
Congo (Kinshasa) _.__...------------- eee eee dL 550 
Australia_......__.-.-------- 2 -- eee eee do 8 514 

Zine ore and concentrate, total____._..--.._-_. eee eee 54,622 
Sweden_______..-----_--------- eee eee eee eee 24,198 
Canada_____.__------------------- ee eee eee eee 10,974 
Finland__..._--.---------------------- eee eee eee eee 8,685 

NONMETALS 
Asbestos, total. _.....----------------.-------------- ee eee e- 62 , 812 

South Africa__...------------------------------------------ eee 30,545 
Canada________---------------------------------- +--+ eee eee 29 , 555 

Sulfur, elemental, all forms, total...___..___.-.-...---.---------------- eee 60 , 669 
France_______.-------------------------------------------- eee eee 51,932 

MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite and bituminous, total__._._.._._._.-_.-..-.-----.--------_thousand tons_- 2,146 

United States__._..____._-_-_-_---.---------------------------- + - doe 1,304 

See footnotes at end of table.
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_ Table 5.—Spain: Principal sources of selected mineral commodity imports, 
_ 1968—Continued — 7 

(Metric tons unless otherwise specified) 

Commodity Quantity 

MINERAL FUELS AND RELATED MATERIALS—Continued. 
Coal, anthracite and bituminous—Continued 

West Germany__.--.--_----.-----.-.-_---__--.--_-.--------_-----thousand tons_. 516 
Poland__...---.--------- eee eee dO 300g 

Gas, natural, total. _..__..__---------------.-.---.-----------------value, thousands_. $16,511 
France_._.---..--.-------------------------+--------- eee 0 «$11, 358 

Petroleum, crude, total____..-.---.-----.-------------------------.---thousand tons_.- 28,297 
Saudi Arabia_____-----_---- eee ee -d0 10,005. 
Libya_...------------------ eee eee eee 0 7,115 _ 
Traq..----------------- ee eee eee Oe 3,511 

Refinery products, total_______.--_--.----.-----------_------------------ 2 -do_ 681 
United States_._-__--._-------- eee dO 157 
Italy..-..---------2- 2 eee dO 142 
Netherlands. _________.-.----- +--+ eee - 0 65 

_ France___---------2-- +22 eeee dO 57 
! Including alloys. TO 
2 Unwrought and semimanufactures. 

| | COMMODITY REVIEW oe a 

METALS ounce gold and 1.3 ounces silver per ton. 

Alumi Spanish ducti € pr Reserves were reportedly 39 million tons of 
yen. panish production © pri- copper ore and 18 million tons of gossan. | 

mary aluminum exceeded 100,000 tons’ for Copper concentrates will be shipped to 

A 0 first nM mony 000 tput Teached Huelva for smelting, while gold and silver 
, tons nm May an aes to ns in UCto- _pullion will be produced at the concentra- 

ber. While production of individual com- tor . 
panies va pot aya the mein output The new copper s melter at Huelva, 

was o ‘ y 1 nt mainly 1 Oe or Eme ca- which will process foreign as well as do- 
Negi y r d P Al so es A TEND ASAY mestic concentrates, will have an annual 
ENDAS, A Anno, h " d ( d to j )- production capacity of 55,000 tons of cop- 

oy 00 o Was sche ih © b " O71. per anodes. Capacity of the refinery will 
fom 47 00 Ot _ 196 3 annualy bY > be 50,000. tons per year. Each plant may 
om #7, ons 11 oo . ; be expanded to an annual capacity of 

Imports of raw materials increased in 79.990 tons. A sulfuric acid plant with an 
_ 1969, to 94,000 tons of bauxite and 215,000 output capacity of about 225,000 tons an- : 

tons of aluminum oxide and hydroxide. yyatly was also being built to process 
Net imports of unwrought metal rose to. .melter gases. . 

25,000 tons, compared with about 10,000 In La Corufia, RTP continued economic 
tons in 1968. Spanish consumption of alu- investigations of pyrrhotite-chalcopyrite’ de- 

_ minum appeared to increase by nearly 30 posits at Arenteiro and Fornas. Preliminary 
percent. oo 7 | data indicated reserves of 10 million tons 
Copper.—Rio Tinto-Patino, S.A. (RTP) of material averaging 0.76 percent copper, 

continued work on its $77 million copper minable by open pit. 
mining, smelting, and refining project in In the foothills of the Pyrenees, a group 
1969. Open pit mining of the Cerro Colo- of companies including Placer Develop- 
rado deposit near Rio Tinto was expected ment Ltd. of Canada was explorin g eight 
to start in late 1970, while at Huelva, the sedimentary beds containing copper and 
smelter and refinery were scheduled to be Jead. The. mineralized formations were 

operational by mid-1970. _ known to recur over a strike length of 70 
RTP was building two concentrating miles. Average metal content of samples 

plants at Rio Tinto, one for copper ore collected from the concession area was 

and the other for gold- and silver-bearing about 1 percent copper and 1 percent lead. 
gossan. The copper concentrator will proc- Compafiia Espanola de Minas de Rio 
ess about 3 million tons of 0.8-percent cop- Tinto, S.A. (RTE), the major producer of 
per ore annually. The precious metals con- pyrite, reported production of 17,361 tons y. The tals con- pyrite, report 
centrator, a cyanidation plant using zinc of blister copper in 1969. The company’s 
powder for precipitation of metal, will smelter was located at Huelva. 
process about 1.5 million tons annually Exports of copper totaled less than 
of gossan containing approximately 0.07 18,000 tons in 1969, with crude forms of
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refined metal continuing to account for ing capacity at the port to 3,000 tons per 
more than 85 percent of the total. Imports hour and to provide accommodations for 
of concentrate and matte were relatively ships of 50,000 deadweight tons. In 1969, 
unchanged from the level of 1968, but loading capacity was only 1,000 tons per 
shipments from the United States fell off hour, and ships of only 18,000 deadweight 
sharply. Ireland, Cyprus, Canada, and Italy tons’ could be handled. . 

were the main suppliers of concentrate, Compafiia Minera de Sierra Menera was 

while Chile was the principal supplier of probably the second largest producer in 
- matte and blister. Imports of refined cop- 1969, with an estimated output of more 

per rose to 36,000 tons, largely obtained than 600,000 tons. The company reportedly 
from Chile, Zambia, and Belgium. : planned to increase output to 850,000 tons 

Iron Ore.—Despite increasing ore re- annually by 1972, including about 300,000 
quirements of the domestic iron and steel tons of pellets. 
industry, Spain continued: to be a net ex- Late in 1969 the Government authorized 

: porter of iron ore in 1969. Exports rose to construction of a 3-million-ton-per-year 
1,675,000 tons, 43 percent more than in pelletizing plant at San Miguel de _ las 

| 1968, while imports rose nearly 65 percent. Duefias in northwest Spain. A 50-percent 
to 978,000 tons. Most exports were destined share in the venture will be held by Insti- 

for West Germany and the United King- tuto Nacional ‘de Industria (INI), with 
dom, while the principal sources of im- minority participation by the Coto Wagner 
ports were Brazil, Morocco, and Mauri-° and Coto Vivaldi groups. Estimated cost of 
tania. Increased imports were expected in the plant was $46 million. 
1970, but the trend in exports was uncer- Iron ores of Leén and Lugo Provinces of 

| tain although shipments to France were northwest Spain, of which those mined by 
| expected to rise. the Wagner and Vivaldi groups are typical, 

Domestic output of iron ore in 1969 was include a minimum proved reserve of 100 

only 1 percent more than in 1968, but million tons and are relatively rich in 
productivity appeared to increase substan- _ phosphorous as well as in magnetite. Bene- 
tially. As of April 1969, there were 71 op-  ficiation’ research at the National Center 
erating mines, compared with 128 a year for Metallurgical Research in Madrid indi- 
earlier; a 20-percent reduction in employ- cated that magnetic concentration of Wag- 
ment was noted over the same period. ner and Vivaldi ore can yield a product 

Compafiia Andaluza de Minas (CAM) containing 62 to 63 percent iron and 0.39 
remained the Nation’s largest producer to 0.50 percent phosphorous, with a recov- . 

, and exporter of iron ore. A subsidiary of ery of 62 to 64 weight-percent. By treating | 
_ Compagnie de Mokta of France, CAM op-_ the concentrate with sulfuric acid, phos- 

erates the Marquesado mine group about phorus content could be reduced to approx- 
70 miles north of Almeria. Iron ore deliv- imately 0.06 percent, with an acid consump- 
eries by the company in 1969 totaled tion of about 30 kilograms per ton. | 
1,772,273 tons, 13 percent more than in Research was also being conducted on 
1968. Sixty-two percent of deliveries went the extraction of copper from magnetite 
to the home market, and the rest was ex- ores in Cala (southwest Spain) and of lead 
ported. Deliveries in 1970 were expected to from iron ores in the northwest. Both 
rise to about 2 million tons, including 1.1 metals occur in the ore as sulfides. 
million tons to Spanish steel companies Recovery of magnetite from processing 

: and 800,000 tons to France and the United _ of lead-zinc ores at Cartagena was expected 
Kingdom. to resume by 1972, at the Roberto concen- 

The Marquesado mine, with proven re- trator of Sociedad Minero y Metalurgica 
serves estimated at 50 million toms, pro- de Pefarroya-Espafia, S.A. Production of 

duces ore averaging 57 percent iron, 7.7 20,000 tons of magnetite annually was pro- 
percent. manganese, and 4 percent silica. jected from 1972-75. Recovery during pre- 
Phosphorus and sulfur contents are very vious operations (1959-67) had amounted 
low, averaging 0.015 percent and 0.02 per- to 170,000 tons. | 
cent, respectively. In 1969 the mine had an Iron and Steel.—Output of iron and 

annual productive capacity of 3 million steel continued to increase, but even with 

tons of ore, but in order to utilize this ca- the gain of 18 percent in metal production 
pacity, port facilities at Almeria have to be compared with 1968, imports rose by more 
increased. CAM planned to increase load- than 60 percent owing to unexpectedly
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heavy domestic demand. Domestic con- Ministry of Industry, and the principal steel 
sumption rose by 24 percent to approxi- producers. The Government will reportedly 
mately 8.4 million tons and was expected offer 51 percent of the capital stock to 
to rise to 9.3 million tons in 1970. With Spanish investors and 49 percent to foreign 
rising world prices for raw materials and firms, with the Government absorbing that | 
increasing costs of production in Spain, portion of the total required investment 
Government controls on steel prices were not taken by domestic or foreign interests. 
difficult to maintain and prices for some The recommended level of production ca- 

| finished products rose much higher in 1969 pacity and investment was not known, but 

than the authorized increases of 5 to 7 it was expected to be less than the 10-mil- 

| percent. However, Spanish prices remained _lion-ton $3 billion project reportedly pro- 
below world levels, and there was no sig- posed in 1968. 
nificant improvement in the  cost-price Pig Iron—A fourth blast furnace was 
Squeeze experienced by the industry since commissioned in 1969 at the Avilés works 
devaluation of the péseta in 1967. | of ENSIDESA. The furnace has a hearth 

Investment in the industry remained diameter of about 28 feet and a produc- 
high, and production capacity for iron, tion capacity of about 500,000 tons of pig 
steel, and rolled products continued to in- iron per year. Meanwhile, AHV dismantled 
crease. Investment was estimated at $220 four old blast furnaces in 1969, two at 

million in 1969, and during the year, an- Baracaldo and two at Sestao; these units 

nual production capacity increased by were apparently replaced by a new furnace 
about 1.5 million tons for oxygen-blown with an output capacity of 3,000 tons of 
Linz-Donawitz (LD) steel and by half a_ pig iron daily. At Verifia, near Gijon, the 
million tons each for pig iron and hot- first blast furnace of the new UNINSA . 
rolled products. Five electric steel furnaces works was almost completed, and a second 

also began operating. New capacity for 2 was under construction; output capacity of 
million tons of*crude steel and 1.5 million each unit was expected to be about 3,000 

tons of hot-rolled strip was expected to be tons of pig iron daily. At yearend, annual 
available in 1971. production capacity for pig iron by the | 

_ Spanish production of iron and steel con- three major producers was estimated at 4.3 
' tinued to be dominated by three firms: the million tons, of which ENSIDESA had 45 

state-owned Empresa Nacional Siderurgica, percent, AHV 40 percent, and UNINSA 15 

S.A. (ENSIDESA), and the private firms percent. | 
of Altos Hornos de Vizcaya, S.A. (AHV) Steel—In 1969, three more LD convert- 
and Unidén Siderurgicas Espanolas, $.A. ers were completed, and several more were 
(UNINSA) . Production by these companies under construction. ENSIDESA completed 
in 1969 was reported as follows, in thousand two 100-ton units and a continuous casting 
metric tons: machine at Avilés, raising output capacity 

by 1 million tons to 2.5 million tons an- 
A EYsOENSIDESA UNINSA _ Rually. AHV completed a third 70-ton con- 

= verter at Sestao which, together with two 

Ce nn 4 23 .’ aon om 36-ton units recently completed at Sagunto, 
Rolled products._ 1,310 © 1,600 NA raised the company’s steelmaking capacity 
 eEstimate. NA Notavailable.  ......+~=—d to: 2 «million tons annually. UNINSA was 

installing two 130-ton converters at Verifa, 
Imports of iron and steel items exceeded 3 where the company hoped to develop an 

million tons in 1969, while exports totaled annual output capacity of 2.1 million tons 
about 275,000 tons. Major imported items of steel by 1972. Production of LD steel 
were scrap (1,237,000 tons), crude forms in 1969 included 1,044,000 tons by ENSI- 

(927,000 tons), sheets and plates (550,000 DESA and 864,000 tons by AHV; compared 
tons), and special steel products (95,000 with 1968, these outputs represented in- 

tons). Imports were expected to remain creases of 49 and 43 percent, respectively. 
high in 1970. Other facilities under construction at 

The Government decided to go ahead the Laminacién-Este works by ENSIDESA 
with construction of a major new iron and = (with annual capacities in parentheses) in- 
steel works at Sagunto. The project was cluded a hot-strip mill (1.5 million tons), 
being studied by a special commission pickling line (500,000 tons), shearing line 
which included representatives of INI, the (210,000 tons), galvanizing line (65,000
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tons) , and electrolytic tinning line (135,000 Lucia Plant is completed in mid-1970, the 
tons) ; all facilities were scheduled for com- company will close the Penarroya-Pueblon- 
pletion in 1971. AHV was also installing uevo smelter in Cérdoba. 

. a blooming and slabbing mill at Sestao, Output of lead and zinc concentrates 
with a capacity of 1.5 million tons annually. from Pefiarroya’s Roberto mill in Carta- 

Lead, Zinc, and Associated Metals.—In- gena was 22,473 tons and 31,370 tons, re- 
_ creasing productive capacity and domestic spectively, in 1969. Silver content of the 

| demand for lead, zinc, and associated me- lead concentrate was approximately 25 
tals was reflected in Spanish statistics of ounces per ton. During the year, the Rob- 

| production and trade in 1969. erto mill processed 1,759,000 tons of crude 
Although mine output of jiead was 6 ore averaging 1.72 percent lead, 1.33 per- 

percent less than in 1968, partly owing to cent zinc, and about 0.4 ounce silver per 
a drop in production of concentrates at ton. The number of open pit mines 
Cartagena, output of metal by smelters of supplying the mill was increased to five in 
Sociedad Minero y Metalurgica de Pefiar- 1969. Ore reserves at these properties were 

| roya-Espafia, S.A. increased nearly 30 per- estimated to total 27 million tons, with a 
cent, possibly from utilization of ore stocks recoverable metal content of 273,000 tons 
carried over from 1968. Pefiarroya’s output of lead and 215,000 tons of zinc. Ten mil- 

_ of metal in 1969 included 54,500 tons of lion tons of possible ore in underground 
lead and more than 2 million ounces of mines, as yet unevaluated, may increase 
silver. Trade in lead remained negligible; the figures for recoverable metal by 30 to 
exports increased but were still less than 1 35 percent. : 
percent of domestic production. In the Linares-La Carolina district of 

e An increase of about 7 percent in mine Jaén, lead reserves at Linares properties of 
. and refinery output of zinc in 1969 was ac. Empresa Nacional “Adaro” de Investiga-. 

companied by a 75-percent reduction in  ciones Mineras, S.A.. (ENADIMSA) a 
imports of concentrate and a 69-percent member of the state-owned INI group, 
drop in exports of metal. Exports of con- were estimated at 45,000 tons. This was 

_ centrate and zinc-bearing ashes and resi- sufficient for 9 years at the company’s cur-. 
dues, however, climbed to 11,662 tons and rent rate of production. As of mid-1969, 
22,194 tons, respectively, with most going to ENADIMSA operations had produced 51,000 
West Germany and France. Real Compafiia _ tons of mine lead. The company contin- 

_ Asturiana de Minas (Cie. Royale Astu- ued exploration of “promising” deposits of 
rienne des Mines (CRA)) remained the lead and zinc around Linares, and of de- 
major producer of zinc, most of which was posits in Almeria and northern Huelva. 

. mined at Reocin and smelted at Avilés. In the La Carolina area, Compafiia Mi- 
Annual output capacity of the electrolysis nero y Metalurgica Los Guindos, S.A. was 
plant at Avilés, operated by Sociedad Astu- reported to have discovered a rich vein de- 
riana del Zinc, was 65,000 tons of zinc at posit of lead. The discovery appeared to 
yearend 1969 and was to be increased to be a hitherto-unknown 1,000-meter exten- 
75,000 tons. At Cartagena, productive ca- sion of the vein system now worked by the 
pacity of Espafiola’ del Cinc, S.A. was Los Guindos mine. While metal content 
raised to 30,000 tons of electrolytic zinc an- was not reported, the lead ores of this dis- 
nually, and an additional 10,000 tons of trict are usually relatively rich, easy to 
capacity was planned. The latter company concentrate, and contain appreciable 
produced 23,500 tons of zinc in 1969. quantities of silver. The Los Guindos com- 

Expansion and modernization of the any, an important Spanish producer of 
Santa Lucia lead smelter and refinery at Silver and lead, operated a smelter at Ma- 
Cartagena was nearly completed by the aga with an annual processing capacity of 
Pefiarroya firm in 1969. The plant will at least 56,000 tons of lead concentrates. 
have an annual processing capacity of In other activities, a large area contain- 
about 100,000 tons of lead concentrate, and ing lead and copper was being explored 
annual output capacities of 65,000 tons of south of the Pyrenees (see section on Cop- 
lead bullion and 75,000 tons of refined per). Investigations of lead and zinc depos- 
lead. Byproducts will include silver (997 its in many other parts of the country 
fine) , antimony (regulus), copper, and ox- were being carried out by the Spanish 
ides of arsenic and zinc. When the Santa Geological and Mining Institute, other
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Government agencies, and private compa- La Pefia, and as realgar at Pola de Lena. 
nies in 1969. | Average contents of mercury, arsenic, and 
Mercury.—Production of mercury ore sulfur in ore from these localities was re- 

was close to the relatively high levels of Ported in 1969 as follows: 
1968, but the overall grade was considera- ~~~ —”— sent tC~CS~S | 

. . . reent 
bly higher and resulted in a 33-percent.in- Locality ————_. 

crease in mine output of metal. Average | Mee) Avene a | 
mercury content of cinnabar ore (mostly ©§_—2#  ————— 
mined at Almadén) rose to 2.6 percent, Pola de Lena..--- 0.88°0.80 0.5-1.2 Ort 
compared with 1.9 percent in 1968, while — ~~ - 

. . Source: Vifia, R. A. “Estudio de nuevas tecnicas 
the average gr ade of arsenical ores mined para el tratamiento metalirgico de los minerales 

in Asturias declined to slightly less than  S7utitiiyical Treatment of Asturian Mereury: Ores). 
0.2 percent Hg (0.22 percent in 1968) . “Facultad de Ciencias”, v. 10, No. 1; Oviedo, 1969, 

Reported production of metal was about 133 pp. . _ 
_ 8,000 flasks less than might be expected ae er en and = im- 

from the quantity mined, suggesting an in- ports of imenite Ceclined in 9. Imports 
crease in ore stocks. An increase in stocks dropped to 17,000 tons but were still w ell 
of metal was also suggested, as production above the level of 1967. Ilmenite is mined | 

exceeded exports by more than 22,000 in the northwest province of La Corufia. | 

flasks. Exports in 1969 were about 2 per- Dow-Unquinesa, S.A., the sole Spanish . 
cent less than in 1968 and 17 percent less producer of titanium dioxide, was increas- 
than in 1967. Compared with 1968, re- ing production capacity at Axte-Bilbao. , 
ported shipments to the United Kingdom Capacity of the company’s sulfate-process 
increased nearly fivefold while those to plant was expanded to 14,000 tons an- 
West Germany, the principal buyer, rose nually in 1969, and a further expansion to 

by 18 percent. Shipments to East Europe 20,000 tons capacity was scheduled for 
also increased by 40 percent, while exports competion in 1970. | | 
to the United States and Japan were. less | 
than 30 percent of 1968 totals. | NONMETALS 

Despite the decline in exports and fall- Celestite—Although not reported by 

: ing world prices, Minas de Almaden re- official Spanish statistics, production and 
portedly planned to increase output of exports of celestite were increasing. The 
mercury to about 3,000 metric tons (87,000 main stimulus appeared to be rapidly 

flasks) annually by 1972. The company growing demand for strontium compounds 
was improving recovery systems at its me- by producers of color-television sets and 
tallurgical plant (four rotary Pacific fur- ferrite magnets, especially in the United 

"maces, each with a daily processing capacity States. While U.S. imports of strontium 
of 100 tons of ore) and was intensifying minerals continue to be obtained principally 
exploratory work in its concession area, from the United Kingdom and Mexico, im- : 

where five drilling programs are projected. ports of Spanish celestite have increased, as 

The Almadén concession area (485,000 shown by the following tabulation, in met- 
acres) includes parts of the provinces of  yic tons: ' 

Ciudad Real, Cérdoba, and Badajoz. ee 
. . Source country 

Arsenical mercury ores mined at La Year an 

Pefia (Mieres), south of Oviedo, were the Kanited Mexico Spain 

second most important Spanish resource of EI 

mercury, providing about 105,000 tons of i980--------7777 "73g, 8'519. 081 
ore in 1969 and 80 percent of the mercury j4969___-------__ 3,764 19,415 2'043 

mined ! n Asturias. Producing companes Sources: (1) U.S. Department of Commerce. U.S. 
were Minas de Soterrafia, S.A. and Sociedad Imports for Consumption, 1964-69. (2) Industrial 
Astur Belga de Minas, S.A. The former Minerals (London), No. 27, December 1969. 

company also mined arsenical ore at Pola The celestite is mined at Montevive, sev- 
de Lena, about 10 miles south of Mieres. eral miles southwest of Granada in south- 

The ore at La Pefia has a lower content ern Spain. The Montevive deposits re- 
of mercury, but arsenic is also less abun- portedly contain 25 million tons of 
dant and the ore is easier to process. celestite-bearing material. Proved reserves 
Arsenic occurs mainly as arsenopyrite at include 2 million tons of commercial-grade
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celestite, minable by open pit methods, be consumed in phosphoric acid, and ferti- 
and possible additional reserves of 6 mil-  lizer plants at Huelva operated by 
lion tons. Mechanized mining on a full- Fosférica Espanola (a subsidiary of Unidén 
time basis began at the existing quarry in  Espafiola de Explosivos, S.A. (UEE) and 
1969, and a second quarry was being pre- Cros, S.A.) and Interquimica, S.A., using 
pared for production in 1970. The mine — sulfuric acid supplied mainly by RTE and | 
product is hand-sorted and crushed, and is _Interquimica. 
guaranteed to contain 92 percent SrSOx4. RTE and UEE decided to merge in 1969. 
The shipping port is Motril, about 50 This move will consolidate under one | | miles to the south. | management a significant part of Spain’s — 

Celestite was reportedly discovered at production capacity for pyrite, potash, sul- 
| several localities in . the vicinity of Vic, furic and phosphoric acids, and manufac- 

near Barcelona, but no information was tured fertilizers. Formal constitution of the _ 
: available concerning economic potential of new firm, Unién Explosivos Rio Tinto, 

: these deposits. | S.A. (UERT) , was expected in 1970. 
Cement.—Output and productive capac- Imports of crude phosphate rose to 

ity of the Spanish cement industry contin- 1,343,000 tons in 1969. Principal suppliers 
ued to grow in 1969. Production averaged were Morocco (73 percent) and_ the 

| 88 percent of total plant capacity and was United States (22 percent) . 
sufficient to meet more than 99 percent of Potash.—Output of potash continued to 
domestic demand. Total consumption in rise, although exports fell nearly 20 per- 
1969 was estimated at 16.12 million tons. cent below the 1968 level. Poland and 

| About 1 million tons of annual produc- Norway remained the principal buyers, but 
tive capacity was added in 1969, and an- shipments to the United States were drasti-_ 

| other 3.8 million tons was planned for in- cally reduced and declines of 30,000 to , 
oo stallation by 1972. | 40,000 tons were recorded for France, Italy, 

_ Output of manufactured cement in 1969, and the Republic of South Africa. 
by type and percentage of total output, Under the Second Development Plan, 

: was portland (93.3), slag (2.5), white production of potash is slated to rise to 
(2.0), pozzolanic (1.0), aluminous (0.4), 925,000 tons in 1971. Most of the increase 
and others (0.8) . was expected to come from the Pamplona 

| Wholesale prices for portland cement av- district, where the. State-controlled com- 
eraged about $13.25 per metric ton, pany, Potasas de Navarra, was doubling 
slightly less than the average for the pre- productive capacity. Concentrators. under 
vious 5 years. About 35 percent of all ce- construction included a silvinite plant with 
ment was delivered in bulk; the rest was processing capacity of 6,000 tons daily and 
in bags. — a carnallite plant with processing capacity 
Diamond.—Diamonds of industrial qual- of 8,000 tons daily. 

ity were discovered southwest of Malaga. In Barcelona, UEE was increasing out- 
The stones, up to three-quarters of a carat put capacity of the Cardona mine and 
in size, were found in Kimberlite during plant. Shaft haulage from the 1,020-meter 

_ explorations for nickel in basic rocks north level of the mine will be replaced by a 
of Marbella. The prospecting group, in- 4,100-meter conveyor system by 1972. Two 
cluding Canadian, Belgian, and Spanish concentrators, with a total processing ca- 
Government companies, planned to build a pacity of 3,500 tons daily, were in opera- 
pilot washing plant to test the economic tion in 1969, and a third, with daily ca- 
potential of the deposits. pacity of 5,000 tons, was planned. 

Fertilizer Materials Phosphate —Devel- Fluorspar.—Although output of fluorspar 
opment of the large phosphate deposits at in 1969 was virtually unchanged from 
Bu-Craa in the Spanish Sahara was contin- _ 1968, exports increased by 45 percent to 
ued in 1969, through Fosfatos du Bu-Craa, nearly 202,000 tons. Exports to the United 
S.A. of Madrid, a company of the INI States and West Germany were 155,000 
group. A contract was signed with Kléck- tons and 34,000 tons, respectively. The 
ner-Humboldt-Deutz A.G. of West Ger- major producer, Minerales y Productos De- 
many, for construction of a preparation  rivados, S.A. (Minersa) , increased output 
plant designed to produce 3.3 million tons of wet filter cake about 3 percent, to 
of concentrate annually from 5 million 110,000 tons, of which 83 percent was ex- 
tons of crude ore. Part of the output will ported to the United States and about 9
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percent was sold on the home market. capacity of RTE and Tharsis was expected 
CRA recovered 8,886 tons of fluorspar to be at least 3.2 million tons annually by 
(8,116 in 1968) from processing lead-zinc 1972. 
ores at Irun in Guipuzcoa. Domestic consumption of pyrite for 

Domestic consumption of fluorspar for manufacture of sulfuric acid and other 
production of basic inorganic chemicals basic inorganic chemicals . (1.56 million 

was 56,227 tons in 1968, a 32-percent. in- tons in 1968) probably exceeded 1.6 mil- 

crease compared with 1967 production. lion tons in 1969. Output of sulfuric acid, 

Pyrite and Sulfur.—Spanish production, which is based 90 to.95 percent on pyrite, 

exports, and consumption of pyrite contin- rose about 4 percent to 2.09 million tons. - 

ued to rise in 1969. Although total output A sharp increase in consumption of pyrite 
rose only 3. percent compared with 1968, was expected by 1972, as several large pyr- 
exports increased by 23 percent and deliver- _ ite-based sulfuric acid plants (totaling 1 

ies to the home market increased by an es- million tons of new productive capacity) | 
timated 10 percent. Exports of pyrite rose were under construction and planned in 

to 1,024,000 tons, while shipments of.cal- 1969. Plants (with companies and annual 
cines dropped to 668,000 tons. West Ger- capacities in parentheses) under construc- 

many—particularly the firm of Duisburger tion were at Huelva (RTE, 342,000 tons) 

Kupferhiitte A.G.—remained the principal and Axpe-Bilbao (Dow-Unquinesa, 47,000 
buyer. | tons), while others were scheduled to be 

The official export price was unchanged built at Huelva (Interquimica, 396,000 
from the 1968 level (approximately $11.16 ‘0n8) and near Barcelona (Barrau S.A., 
per metric ton of RTE crude fines con- 180,000 tons) . oo 

taining 48 percent sulfur, f.0.b. Huelva) , New sulfuric acid plants based on 
| but actual prices were reportedly 5 to 8 Smelter gases included a 50,000-ton unit at | 

percent less. Effective January 1, 1970, the Cartagena, completed in 1969 by Espafiola 
export price was reduced to the equivalent del Cinc, and a 225,000-ton unit under — 
of $9.84. The official domestic price re- Construction at Huelva by RTP. 
mained substantially lower, although it With large quantities of pyrite. available 
was raised to $7.56 from $7.17 on March 1, 0% the domestic market’ at low prices, 
1969. : Spanish demand for crude sulfur is rela- 

Pvrite production in Huelva RT tively small. Average annual requirements | 

and Compatiia de Azufre y Copre ae are 60 000 to 70,000 tons, mostly supplied 
Tharsis continued to account for most of by imports which are augmented by oe 

: the national output. Deliveries by RTE small domestic output (8,000 fons in 
rose to 1,217,000 tons, while sales by the 1968) . recovered from smelter Bas, ! ignite, 
Tharsis Co. again increased, to 1,081,000 294 oil. Although domestic production re. 
tons, Both companies were expanding pro- portedly declined m4 3,000 tons in 1969 ane | 
ductive capacity. RTE was deepening the imports rose to 7 ” tons, recovery 4 
Atalaya open pit, and completed a new sulfur at petroleum refineries was expecte 

| crushing and ore preparation plant with to increase substantially. A 15,000-ton ‘Te- 
an annual output capacity of 1.2 million covery unit was commissioned at Algeciras 

oe . 4,000-ton unit was scheduled 
| ‘tons of pyrite in 1969. The plant capacity in 1969, and a 14, . . 

can be increased to 1.8 million tons if nec- for completion at Bilbao in 1971. 
essary. The Tharsis Co. continued prepara- 
tions to mine the Sierra Bullones, San Guil- MINERAL FUELS 

lermo, and North Lode deposits from one Coal, Lignite and Coke—As of April 
open pit. Underground mining at Sierra 1969, the number of mines and total mine 
Bullones was scheduled to cease by the fall employment in the solid fuel industry was 
of 1970. The company continued under- reduced to 202 mines and 65,920 employ- 
ground mining at the La Zarza deposit, 15 ees, compared with 250 mines and 68,390 
miles to the northeast, where the use of employees in April 1968. Seventy-five per- | 
trackless loaders and new crushing and _ cent of the output of the Asturian coal 
hoisting equipment has boosted production basin was controlled by the State firm, 
by at least 25 percent. During the last 5 Hulleras del Norte, S.A. (HUNOSA). 
years, the Tharsis Co. reportedly doubled Due to increasing demand from the iron 
output capacity while reducing employ- and steel industry and electric powerplants, 
ment by 50 percent. Combined productive and the decline in domestic coal produc-
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tion, imports of bituminous coal in 1969 during 1969, compared with 16 in 1968. 
increased to more than 2.44 million tons, Seismic exploration was also decreased. 

| 13 percent more than in 1968. The United Most efforts were concentrated in the Can- 
States supplied 1,735,000 tons, or 71 tabrian and South Pyrenean basin.5 
percent. The remaining tonnage was sup- Since 1956, Spanish and other companies 
plied by Poland and West Germany. In have spent over $160 million on oil explo- addition, 33,000 tons of anthracite was im- ration, but only American Overseas Oil 
ported from the Republic of South Africa. (¢o. (AMOSE AS) and Compafiia Arrenda- 
Domestic consumption of coal and lignite aria Del Monopolio de Petréleos, S.A. 
was 14.3 million tons in 1969. (CAMPSA) have found commercial oil to 

Spanish consumption of coal by sector, date, Commercial production. began in > 
| in thousand metric tons, is shown by the — early 1967 from the Ayoluengo field, in Bur- 

following tabulation: . . gos Province, where reserves are estimated 
at 1.6 million tons. Production averages 
4,000 to 4,500 barrels per day at 37° API 

Consuming sector 1967 1968 crude, yielding 25 to 30 percent gasoline.6 
Thermal powerplants__...-._-.._ 78,296 4,628 Refining——Spanish imports of crude pe- 
Rallways.0-e2-2---2--7777 “4300 "8 troleum, which increased sharply during Iron and steel industry_________ 550 400 1965-68 because of the rapid growth of 
Gitent fuel Plants--.----------- 7830 133 ~—s the ~domestic refining industry, have be- 

| Other industry........-..___._ 8,945 8,215 | come somewhat stabilized. Imports in 1969 
, Other. ----------------.-----| 900 625 totaled 29.8 million tons, up 5.4 percent 

Total__..-.--.-_--_._... 18,501 18,810 from 1968. The total cost of foreign crude, 
tRevied. excluding freight, amounted to $390 mil- . 
Source: Organization for Economie Cooperation lion. The imports also accounted for a re- 

--Bhereys 1951-1968, 1916, pp. Ses'ag5, =" °F ported $40 million in business for foreign | | | | shipping companies. In 1969, 54 percent of 
: The two major steelmaking companies Sp anish crude oil imports came from the 

continued to account for most of the Middle East, 36 percent from Libya, 4 per- 
output of metallurgical coke. Production cent from Venezuela, and the Test from in 1969 by ENSIDESA and AHV was Nigeria, Algeria, and the Soviet Union. Ex- 1,276,000 tons and 981,000 tons, respec- ports of refined products were valued at 
tively. $110 million in 1969. | , 

| . Natural Gas.—In July 1969, Gas Natural, Expansion of the Corufia refinery be- 
: S.A. inaugurated in Barcelona its regasifica- longing to Petroliber-Compafiia Iberica Re- 

tion plant for liquefied natural gas to be _finadera de Petréleos, S.A. was completed. 
furnished by Esso Standard Libya, Inc. At It consists mainly of a 44,000-barrel-per- 
yearend, however, the imports of gas had day distillation unit. and a 105,000-barrel- 
not yet begun, as the Libyan Government per-day unifying-platforming unit.?7 A 6- 
suspended deliveries pending an agreement million-ton-per-year oil refinery is planned 
on the price of the gas. near Tarragona, to go on stream in 1975. 

Natural gas was discovered in northern Bids for building the refinery will be 
Spain near Urbasa, in the province of called later in the year according to 
Alava. The gas-bearing formation was Spain’s Ministry of Industry. | 
struck at a depth of 7,150 feet and ex- Producti f refine roducts was u 
tended to a depth of at least 8,650 feet.4 moeucmon ont *y P ore P 7.8 percent to almost 28.4 million tons Nuclear Energy.—The firm Nuclenor during 1969 . 4: g | 
stated that its 460-megawatt boiling-water- 
type nuclear power station at Santa Maria =§==—H 
de la Garona, at present under construc- No 0 ya Coal Association. Foreign News Notes. 
tion by General Electric Co., would start “S'Buiietin de iIndustrie Pétroliére. Nos. 1490 
to generate electric power in the summer  and_1517, Dec. 23, 1969, and Feb. 4, 1970. of 1970. 5 Bulletin. American Association of Petroleum 

Geologists (AAPG). V. 54, No. 8, August 1970, 

Pp etroleum. — Exploration.— Exploration °*, World Petroleum Report 1970. V. 16, pp. 125- activities decreased markedly in Spain dur- 126. oe ing 1969, Only seven wells were spudded May 15 up “ae l’Industrie Pétroliére. No. 1585,
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Consumption of liquid fuels and of fuel 
oils by consuming sector, in 1967 and 1968, 
is shown in the following tabulations, in 
thousand metric tons: 

1967 1968 . 

Fuel: . 
Gasoline____--__....--._-.. 1,828 2,161 
Kerosine__._._....._--___- 250 218 
Jet fuel___-... ee t 371 546 
Fuel oils-.---...2-------.. 11,490 18,781 7 
Liquefied petroleum gas ___- 892 1,024 
Refinery fuel._-_.._.....-... «1,000 1,250 

Total__--.--_-------..-. 15,831 18,980 

Fuel oils, by sector: | 
Thermal powerplants....... 2,147 2,602 
Gas works. _-_.._____.___- 210 300 
Transportation: 

Highway__.._.--.---- 8,007 3,614 
Railroad____-._..--_._ 898 1,010 
Inland waterways____-- 931 2,165 

Industry_._......-...-.--. 38,472 3,050 
Others___-._.---.2- 22 ee 825 1,040 

| Total____...--.--------- 11,490 18,781 | | 

° r Revised. Oe 
Source: Organization for Economic Cooperation 

and Development (OECD) (Paris). Statistics of 
Energy 1954-1968. 1970, pp. 262-265. 

| Inland consumption of all finished petro- ° | 
leum products increased by 13.4 percent in 
1969, to 21.1 million tons.





The Mineral Industry of Sweden _ 

_ By J. B. Huvos,! F. L. Klinger,” and Bernadette Michalski 1 

Sweden’s output of minerals, metals, and AB Svenska Metallverken, the only Swed- 
petroleum products continued to grow in ish producer of aluminum and-the major ~ 
1969. Mine output of copper, lead, and processor of nonferrous metals, was ac- 
zinc was substantially higher than in 1968. quired in 1969 by the Gringesberg iron 

The massive production of iron ore, Swe- and steel concern. Important cooperative 
den’s principal mineral export and a.main- a>,eements were also made by the Gran- _ 
stay of supply for West Europe's steel in- gesberg Co. with other large producers of 
dustry, set a new record high despite a , . 

= . ae . . steel, such as AB Svenska Kullagerfabriken 
strike that idled the mines at Kiruna in SK d Stora K bero Beroslaes AB 
December. Production of tungsten and ( 5 F) an Ta op parberg ergs ags ] f 

fluorspar at the Yxsjéberg mine was ex- (SKB) . . Reorganization and expansion ° . 
pected to resume in 1971; the possibility of | Production facilities for pyrite, sulfur com- 
producing vanadium from _ titaniferous pounds, and fertilizers was continued by 
magnetite at Taberg was being investi- Boliden Aktiebolag. . 

gated. | | In the energy sector, Oljeprospektering 
, Smelter capacities for aluminum and AB (a Swedish consortium of Government 

| copper were increased, and several new and private companies) was formally con- _ 
plants for det ene. sulfur “ » Sulfide stituted and began prospecting for oil and | 
ores were under construction. Production gas. The Oljekonsumenterna (OK) cooper- 
and consumption of steel were at record . . . 

. . . ative announced plans to build a 4-mil- 
high levels, and the ratio of alloy and ii trol fi at Gateb 

high-carbon steels to total steel output (27 lon-ton petroleum re mnery near fet Org. | 
percent in 1969) remained the world’s Delays were encountered in completion of | 

highest. Increasing efficiency of mine and Sweden s first large nuclear powerplant at 
plant operations, and innovations in metal- Marviken, but 11 other plants were under 
lurgical practice, continued to raise pro- construction or planned in 1969. The Gov- 

ductivity and to improve the competitve | ernment continued efforts to economically 
position of Swedish materials and technol- exploit the large but low-grade deposits of 
ogy. . uranium at Ranstad. 

| Oo PRODUCTION | 

Preliminary volume indices of produc- The indices primarily reflect increased 
tion for different sectors of the Swedish output in 1969 of iron and copper ores; 
mineral industry in 1969 and final indices steel, aluminum and copper; and petro- | 
for 1968 were as follows: : leum refinery products. Output of copper 

. | | ore increased about 2 million tons because 
— 99 = 100) the Aitik mine had a full year’s produc- _ 

Industry sector j068 ioe9” COR An estimated 1.5 million-ton loss 
Tron one ann 772 in iron ore production resulted from 
All mining and quarrying. ------—- ita ig the Luossavaara-Kiirunavaara AB (LKAB) 
Nonmetallic mineral manufacturing. +185 191 | ‘StIKe in December. The published indices 
Products of coal and petroleum e_._. 320 350 for nonmetallic mineral manufacturing in 

All tne ananassae F179 ___194 1969 seem not to be borne out by avail- 

_ ¢ Estimate. * Revised. 1 Forei i I ialist, Bureau of Mines 
Source: Central Bureau of Statistics (SCB),Stock- | Washington, D.C. —s . 

holm. Statistiska Meddelanden. I, 1970: 29; p. 1 (8), ' 2 Physical scientist, Bureau of Mines, Washing- 
y 17, . on, D.C. 
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able production statistics, although the fig- new refinery capacity was completed in 
_ ures are tentative. The increase in petro- 1968, but the petrochemicals industry con- 
leum processing was leveling off, as most tinued to expand. 

Table 1.—Sweden: Production of mineral commodities 1 
(Metric tons unless otherwise specified) | 

Commodity 1967 1968 1969 
eer es 

METALS 
Aluminum, primary ?_-__----------.---.-.-.----.---.------.--. 83,441 - 55,800 66 , 800 
Arsenic, white.__.._.._-------------1--------2-----------.---- (20,200 21,100 16,500 
Bismuth___._------------1----------------------------2------ 2 80 NA NA 
Cobalt, metal__......--..----------------- eee 3 e3 NA 
Copper: . 7 . . 

Mine output, metal content____--___---.--.-.---------.---. 15,285 18,200 25,200 
Matte____.--.------_------------ +e 1,572 200 1,800 
Cement___.-.-.-..-------------- +--+ ene 731 - 400 w-n-2- 
Refined: a . 

Hlectrolytic._-..----------------------------------. = 47, 691 46,700 51,800 
ta Of which derived from scrap.........--..-.----...-.---. 15,493 18 ,824 18,702 

Gold: . . 
Mine output, metal content.__._-_._......_....._troy ounces_. 60, 668 49 , 737 42,310 
Metal, including alloys.___............-..-.......----do__.. 117,446 106 , 097 118 ,957 

Tron and steel: 
Iron ore and concentrate: oe Lo 

Ore, direct shipping. __...._.._..........thousand tons_._ 22,450 26 , 632 26,883 
_ Concentrates. ____...---------------------2----do___- 5,887 5,788 6,302 

Total__---._.-.--.-...------_------.-------do_.-._ 28,837 32,420 38 , 185 
Roasted pyrite_......--..- ee do___. 264 193 NA 
Pig iron__--_--.----.-----.-.--.-----2-- ~~~ do _ 2,362 2,495 2,529 
Sponge iron._._.....-.-..-. 2-2-2 do____ . 152 152 179 
Ferroalloys...-...-..----.----.---------..-..-.---.do____ . 209 ~ 230—~ 247 © 

Steel: . OO . ‘ 
Ingots... .-..---.--.--------------- ~~ dO 4,433 — 4,456 - 4,612 

| Billets___......------L +e dow 286 583 647 
Castings__-..--.--..-------_--------------- +e 49 56 67 | 

Total crude steel_____._.........--......-....do____ 4,768 5,095 5,826 
Alloy and high-carbon steel_.__.._----------.----do__.. 1,141 71,304 1,454 

Steel semimanufactures: . oO 
Bars, rods, sections.___..__.__-..--...--.-.--...-do__._ 1,548 | 1,630 1,678 
Plates and sheets__.._........-.2.-------------_do____ 1,008 r1,078 1,150 
Strip._._-..-------.---------------------------do___. 494 529 610 
Rails and accessories__.._._......-.--....--..-...do___- 43 38 51 
Seamless tube____._....-....-..---=------.-----do_... 204 218 236 

° Other... -----------~--------+------------------d0___- 148. Cs r 142 127 

Lead Total semimanufactures__._..........-.-......do__._ 3,440 3,635 8, 852 
‘Lead: 

Mine output, metal content.._.......-.-....---2.--..----.. 73,600 72,000 80,000 
Metal, refined 2___._____-.-_-_--2-------------.--.----.-.. 42,000. 41,900 42,100 

Manganese ore (13 to 15 percent Mn)___.._..---.-..-.-......--. 18,814 11,700 8,800 
Selenium, elemental___._.......--_------ eee ae 60 er 85 e 90 
Silicon, elemental__._..--.-.--.--------------- eee 8,922 8,200 9,700 

ilver: 
Mine output, metal content.___..._.._thousand troy ounces-_- 3,455 3,524 8,683 
Metal, including alloys.__.........._.-_-.......-.._-do__-_- 4,173 4,688 6,858 

Titanium metal________--------.--- eee * 45 NA NA 
Uranium oxide (U208) ¢.-_---_------___- eee 63 70 70 

ine: . 
Mine output, metal content._...._.........-------------.-. 81,821 81,300 90,100 

0 nee ime (70 to 75 percent-Zn)_....--...---_----------.---.. 29,600 29 , 500 29 ,500 
ther: . 

Ores and concentrates__....-.......-._.__.value, thousands__ $164 NA NA 
Ashes and residues containing nonferrous metals__._..._.._..._._ 14,800 r 14,900 13,100 

NONMETALS 
Cement, hydraulic (excluding clinker)____..._..._thousand tons.._ "3,902 3,912 3,958 
Chalk__.-...----- 2-2-2 eee --------- = 17, 890 16,800 18,500 
Clays: 

Fire clay__-----.--.-..-------------------- 2 -e-------=)=—-191, 221 69 , 400 44,500 
Kaolin: 

Crude_____-_____-.--------------- eee eee----- = 29, 055 27,600 23,900 
Washed_____..___---_------.--- 2 eee 71 100 4,800 

Other (klinkerlera)__.._---.--------------------- ee eee eee tee 42,900 49 , 700 
Diatomite: 

Crude.._.-.--_.--.--------_- eee ee ee--------------- 8, 752 e 3,000 e 3,000 
Calcined____.---.-------- eee 517 500: 600 

Feldspar___..--.-_---------------.-- + - eee = 85,572 27,300 33 ,300 

See footnotes at end of table.
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Table 1.—Sweden: Production of mineral commodities 1—Continued 

(Metric tons unless otherwise specified) 

i a 
- Commodity 1967 1968 1969 

; 

NONMETALS—Continued . 

Fertilizer materials, manufactured: . 

Nitrogenous...........---.--.-------------thousand tons-__ 271 298 NA 
Phosphatic: 

~ Thomas slag, gross weight...-.------------------do---- 67 74 NA 

Other_.__....--.-----.------------------------d0__.- 380 414 NA 

Other, including mixed____-_..-.-....---------------do_--- 137 “%92 NA oe 
_ Graphite, all grades___._......-------------.------------------ 45 NA ‘NA 
Lime (quicklime and hydrated lime)__-.-.------.-thousand tons. . 921 | r 810 810 
Pigments, natural mineral-_-__--..-.-----.--------------------- 1,404 1,200 _ 1,200 
Pyrite and pyrrhotite (including cupreous): | 

Gross weight____............--..------------------------- 482,500 474,400 495,200 

Sulfur content_._._..--_--_-_--....------------.--------- .246,000 r 250,500 266,200 

Quartz and quartzite: | 
In blocks._..-._....---.---......-.-----..-thousand tons-- 65 12 . 80 

- Other. --------------------------------------------d0---- 1,225 1,273 1,268 
Stone and gravel, not elsewhere specified: 

Dimension stone: . . 
Unworked: | 

_ Limestone and marble. ._.......---.thousand tons-- 120 e-110 NA 
Granite and gneiss.....-.....---.-----------do__-- 143 e 150 NA 
Other, including slate.........-.------------do_--- 176 © 95 NA , 

Worked, all types___.-.-.-.---.----------------do_..- 211 197 190 — 

Crushed, ground and other: . 
Dolomite: 

~Crude___..-.---.--------------------------do_--- 263 283 291 
Burnt__..._...-------..-------------------do-__- 58 51 45 

Limestone and other calcareous: . 

For cement, lime, and flux_.....-------------do_.... . 9,772 10,391 | 8,923 
Other. _._._..---_-_--.------.-----.--------do_.-- 417 402 454° 

Granite and gneiss.__..-..-.--------------------d0o---- 7,862 5,646 4,825. 
. Other_____._.-------------_.-..------------.--do.-_- 900 872 680 

Sulfur: : 
Elemental (recovered from oil shale) _.....------------------ 2,101 ~----- ~----- 
Sulfuric acid (100 percent) and oleum...-------------------- 603,394 682,015 648,000 

Tale and steatite__.......-...------------------------+------- 725,189 23 , 700 28,400 
MINERAL FUELS AND RELATED MATERIALS 

Coal, all grades__........-------.--------------thousand tons_. 11 20 22. 

Coke: 3 
Coke oven_....----------.-------------------------d0_..- 508 523 e 530 

Gas___..-.-----=------------------------- do - 499 _ 493 e 485 

Peat: . 
For agricultural use e_.......-----------------------do_... 115 100 NA 
For fuel use_.......---.-.--------------------------do_..- 25 — e025 NA 

Petroleum: 
Oil shale: 

For fuel__.....--------------------------------do__-. 307 NA NA 
For other use__.....---------------------------d0__~~ 420 448 ‘246 

Refinery products: 4 
Gasoline_.........-----------------------------d0o___. 799 .1,180 1,254 

Kerosine, jet fuel, white spirit._.....-.-------.---do---- 109 32 207 

Distillate fuel oil. _...._-_..-..-----------------do_.-- 1,481 1,989 2,791 

Residual fuel oil....__...-__._.-----------------do_.-- 2,630 4,461 4,983 
Liquefied petroleum gase8_.-..-.---.------------do_.-. 60 ; NA 
Lubricants_......-.---------------------------do-_-- 18 1,293 69 

Other._...__._____-_--_------.---.--------------do_--- 740 1,000 

Total. _...----------------------------------do___- 5,897 | 8,955 10,304 
nn 

e Estimate. _« Revised. NA Not available. 
1 According to information available August 1970. 
2 Figure includes small quantities of metal derived from scrap; up to 1 percent for aluminum and up to 2 per- 

cent for lead. 
3 Source: Organization for Economic Cooperation and Development (OECD) (Paris). Statistics of Energy, 

1954-68, pp. 226-229. 
4 Source: Organization for Economic Cooperation and Development (OECD) (Paris). Oil Statistics—Supply 

and Disposal (1967-68).
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TRADE | 

Mineral commodity trade constituted by more than 15 percent to $48 million _ 
about 20 percent of Sweden’s total trade, from the 1968 level of $58 million. 

or $2,400 million in 1969. The unfavorable The value of mineral commodity im- 
mineral trade balance created a $408 mil- ports increased by 9 percent over 1968 to 
lion deficit in 1969, compared with $376 $1,410 million. About. 39 percent of this 
million and $333 million deficits in the value was attributable to crude petroleum 
previous 2 years. During 1969 mineral and petroleum products, the latter register- 
commodity exports were valued at $1,002 ing a small decline in 1969. The value of 

million, increasing by 10.6 percent over steel imports increased by 38 percent, to — 
1968. The major growth was recorded in nearly $327 million in 1969. Steel imports 

a the metal industry. In value, iron ore ex- ¢xceeded exports for the first time since 
ports increased by 10 percent to $238 mil- 106, put the nigh Pee ecules a. quality 
lion, and exports of iron and steel rose to vote has Of bow $20 re itlion wn an ex 
$510 million, compared with $443 million port surplus of abou oe mon. 
in 1968. Exports of nonferrous ores and The bulk of Swedish trade was con- 

" P d be 4 us ores al ducted with the European Free Trade As- 

concentrate Increase Oy percent, tO sociation (EFTA) and the European 
more than $20 million. Most nonferrous Economic Community | (EEC). Mineral 

metals registered sizeable increases; how- commodity exports to these areas were val- 
ever, exports of copper (valued at. $108 ued at $468 million and $439 millién, re- 
million) and aluminum (valued at $29 spectively, in 1969; the corresponding val- 
million) reflected the largest gains over ues for imports were $477 million and 
1968. Petroleum product exports declined $471 niillion. | 

Table 2.—Sweden: Exports of mineral commodities 
_ (Metric tons unless otherwise specified) . 

; Commodity 1967 1968 
i 

| | METALS 
Aluminum, metal, including alloys: : / . 

Scrap. ..-.------------------------ eee ee 1,451 . 963 
. Unwrought..-.-_---.-------- eee 3,887 16,103 

Semimanufactures_._........ 2-2 - eee 18,630 18,452 
Arsenic, oxide and acids_____.........-.--____- eee 17,285 14,486 — 
Copper: oO . 

Ore and concentrate. _......-..--- 22-2 eee 2,588 930 
Metal, including alloys: 

Scrap_----.--.-.-------------- eee 1,016 938 - 
Unwrought___-....---2- ee ee ® 37,059 . $1,385 

' - Semimanufactures_.........-....-..2.---- eee 27,526 37,097 
Iron and steel: 

Iron ore and concentrate, except roasted pyrite__......_.thousand tons_. 23 , 057 . 28,775 
Roasted pyrite_..............-------___--- edo. 299 277 
Metal: 

Scrap.......------.-----_- ee dO 17 19 
Pig iron, including spiegeleisen !_...._._____..._____..-__._..do___- 189 100 
Ferroalloys_-_-...-...--...-.--.-.---_---_-----_-------...do___- 50 50 

Steel, primary forms__......_.....-_-__-_-____--_.__._.._.__..do_._. 56 61 

Semimanufactures: ‘ 
Bars, rods, angles, shapes, sections___..._.._._._......_.___...do____ 383 415 
Universals, plates and sheets__........____-_-__.___.__.._..do____ 569 575 
Hoop and strip___._-..-__-.. 2-2-2 doi... 44 55 
Rails and accessories__._.......-._.-----..-.-..._.___-._.-do___. 12 5 
Wire___..-----.-------- +e doe 50 54 
Tubes, pipes and fittings___..__..__..._-_____..__..____....do_._. 186 231 
Castings and forgings, rough.____......__.__._-_.___..____.do___. 1 2 

Total semimanufactures___._.._...__._...____..____.__...do___. 1,245 1,337 
Lead: 

Ore and concentrate. ______..._..--.--_--- ~~ eee 35 ,922 48 , 508 
. Metal, including alloys, unwrought____________-_..-.___.______._____. 13 , 838 13 ,672 

Oxides____------_------2- eee 1,963 2,598 
Magnesium metal, including alloys, scrap___..........-__-_--_---_-__--..-- 384. 168 
Manganese ore and concentrate. __.______..__-___--.-___-----_________ ee 4,324 3,089 
Nickel metal, including alloys: 

Scrap. -..------------------ +--+ ee ee ee eee 731 650 
Unwrought____...---- ~~ +--+ eee eee 454 485 
Semimanufactures............-._---.--- ee eeeeeee 1,295 1.308 

See footnotes at end of table.
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Table 2.—Sweden: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS—Continued 
Platinum-group metals and silver: 

Waste and sweepings.........-.------..--..-------.value, thousands_~ $2,939 $3 , 882 
Metals, including alloys, unworked or partly worked: 

Platinum-group___....--.--..---.------------------..----do____ $255 $248 
Silver........-----------------L----..-------------------do_~~- $3 ,605 $9 , 235 

Silicon, elemental_.___..--.......-.-.-.--------------------------------- 7,013 7,471 
Tin metal, including alloys, unwrought.__.........-..-..-----_.-long tons_- 70 198 
Tungsten: 

Ore and concentrate__..__....--.-.-----.--------------------------- 44 -.. 447 
Metal__.-.------.----.-----.----.----------- ee 160 112 

Uranium and thorium metal, including alloys_._....._.....value, thousands_- $28 --------- . 
ine: ° 

Ore and concentrate. _.__...._......-.--- 2-2 ee 127 ,575 ~ 141,703 
Metal, including alloys: 

Serap.--------- ee ee ee eee 1,023 1,364 
Unwrought and semimanufactures__..._......-_...-.-------------. 454 653 

Other: | . 
Ore and concentrate. _.._....._..--..------------------------------- 38 140 
Ash and residues containing nonferrous metals__.......-_-..----_-----.- 77,518 = 78,223 
Metallic oxides, ordinarily used for paints, n.e.s.2_.....__..-......-.- -_-- 748 tC 400 
Base metals, including alloys, all forms___.......---.-..-.-.---.-----.- r 268 171 

NONMETALS 
Abrasives, natural, n.e.s.: | 

Pumice, emery, natural corundum, ete___...........-.value, thousands__ $42 $3 
Dust and powder of precious and semiprecious stones_-_-__.-.......do___. $175 $12 
Grinding and polishing wheels and stones._._........-_.----------.---- 2,030 2,475 

Cement... _.-.------------.------------ + eee ee eee 76,528 - 4,547 
Chalk._.....-----.-_-.-..--------------------------------------------- 3,941 2,774 
Clays and clay products (including all refractory brick): . . 

Crude clays......--------------------------------+- +--+ eee 1,236 2,679 
Products: — 

Refractory (including nonclay bricks)...........--..-----------.-- 81,187 30,044 
Nonrefractory....-.-----------------+--1---+-------- +--+ eee 32,418 32,048 

Diamond: vo 
Gem, not set or strung.___..____..----.-...-.......-Vvalue, thousands.- $237 $357 
Industrial. _.-.....-.-----.-..-------------------------------do__. | $57 $39 

Feldspar and fluorspar.........-.---.--------------=---.---------------- 14,315 14,875 
Fertilizer materials, manufactured: 

Nitrogenous. ___.-----------------------+-------------------------- 58 ,546 85,688 
-Phosphatic, Thomas slag. ._...-.....-----.-------------------------- 24,718 32,680 
Other, including mixed__.......--.-..--.-.-------------------------- 16,801 . 438 

Graphite, natural___......-.--.-.---------------------------------------. 157 48 
Pyrite, gross weight_._......--.-..-------------------------------- eee 39 ,506 41,622 
Stone, sand and gravel: _ 

Dimension stone, crude and partly worked: 
Granite, gneiss, sandstone, etc___.------------------------------- 110,684 145,123 
Marble and other calcareous_......-.-.-.-----.------------------ 5,658 5,927 
Slate__....-.------------------- ++ ee ee eee 1,650 2,609 Oo 

Dolomite, chiefly refractory grade__......---------.-------.---------- 4,649 9,421 
Gravel and crushed stone___....-__....---.-------------------------- 774,801 800,981 
Limestone__.....-.....-_.---.------------------------------------- 594,265 472,480 
Quartz and quartzite._..___._..-------------------------------------- 100 , 561 104,146 
Sand, excluding metal bearing.....__.__-...------------------------.. 39,681 38 , 053 

Sulfuric acid, including oleum__.......-..-.---_---.---.--.--------------- 32,335 65 ,338 
Talc and steatite._.__............---------------------------- ee 3,823 4,714 
Other nonmetals, n.e.s.: 

Mineral materials______.1.....--.---------------------------------- 4,117 14,908 
Slag dross and similar, not metal bearing..-...--.--------------------.- 68 ,148 59 , 749 
Chemical elements and inorganic acids 3__......_-----.------.--------- 23 , 803 19 ,641 
Inorganic bases 4____._........-.-------------------.--------------- 9,688 22,723 

MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades, excluding briquets_.....-__..-----------------------.---- 756 804 
Coke, including briquets___.__.._...--.-..-------------.---------------.. | 8, 508 8,602 
Hydrogen, helium and rare gases__.._-_----.----------------------------- 425 208 
Peat, including peat briquets_....._._....--.-.-----------.----------.----- 14,053 16,620 

Petroleum refinery products: 
Gasoline___..._._.-.------_---------------------1----- ee 216,147 518,812 
Kerosine and jet fuel___.___.___._-.--.--.------------- +e 7,804 109 , 589 
Distillate fuel oil. _...._.......-----_------------------- +e ee 185,474 401,317 
Residual fuel oil...........__..--------------------- ~~ ee 247 ,573 605 , 322 
Lubricants. ______..___-_-_--_--- eee eee eee 45,606 58 , 442 
Other, including liquefied petroleum gases_._......----...---.---.----- 57,997 58,619 

Total___--__---.-__.-- + - eee 810,601 1,752,101 
Mineral tar and other coal petroleum or gas derived crude chemical___________ 37 , 496 26,598 

t Revised. 
1 Includes cast iron and shot, grit, sponge, etc. of iron steel. 
2 Mostly zinc oxide. 
3? Mostly chlorine and hydrochloric acid. 
4 Mostly caustic soda, caustic potash, and artificial corundum.
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Table 3.—Sweden: Principal destinations of selected mineral commodity exports, 1968 

(Metric tons unless otherwise specified) 

Commodity Quantity . 
eee 

METALS 
Arsenic oxides and acids, total._...._._..._.____.__.-_-_--_.---_--_----/-_---___--- 14,4386 

United States___..a.-_-.-2. eee 7,865 
United Kingdom. -_----_-.-.---_--.------- 2-2 eee eee 4,011 

Copper: ! . 
Unwrought, total_______--_----------_..-.2--- eee ee 31,385 

United Kingdom_-_-_.---.-------_--_--- 2 eee 10,144 
' Netherlands. ..--_....--_-------- 2 eee 7,501 

Semimanufactures, total...._.........----.--------- eee 37 ,097 
United States..-.----..----- 2 eee 14,759 
Denmark_....---------------------- eee ee 10,390 

Iron and steel: . 
Iron ore, total__-.------_-..------...-----------.----_-----.---..thousand tons-_- 28,775 

West Germany_-_.------..-_-.------ 2-2 ee dO. 12,833 
Belgium-Luxembourg--...-..-.-....--.---.-----_.-----.--_---_-.._....do___. 7,893 

/ _ United Kingdom_-___..-.-..-----2 2 eee dO. 4,850 . 
Semimanufactures, total !__.__....2...-_.-_--____-_-_.______._______......do-__. 1,337 

United Kingdom. ___._.----.-----.-.--.----.-.__--------_-_-_---_-_.__do___- 198 
. West Germany.____.__-.-_-.-.---2-__- eee dO 188 

Denmark___--_..------------------------------------------ +--+ ----do_-_- 155 
Norway-_---.--.--..---------------___-_1 ee 0 119 
US.S.R ...---- eee dO 85 
United States____....-. 2-2 - eee do_ 15 

Lead: . 
Ore and concentrate, total___..........-.-_.-------_-.----------------- ee 48 ,508 

West Germany_-__..._._--_--.- .-_ eet 44,333 
Unwrought, total !___.. 2 eee 13 ,672 

Denmark__--_._._---.--.------- oe eee 5,316 
West Germany___.__-_--.-------_--- eee 1,864 
Finland_ _____.-.---2- eee ‘1,608 
United States..._____-..-.----- +e eee 1,510 

Silver, unwrought, total_.._....._.-.--------.-.-----....-....-...._value, thousands __ $9 ,235 
United Kingdom. -__._.-_...--- 2-2 dO $5,204 
“West Germany-.__...___.----.2 222 eee dO $2,990 

Zine ore and concentrate, total.___............_..--_-__.-_-------------__.--_--.____. 141,708 
Belgium-Luxembourg._.__.........--__-___-_---.---_-_______.u_u 47,878 
West Germany.___.._-_.-_--_-.----_-~- ee -- eee 37,046 
Norway--_---------------_---------------e eee . 81,841 

NONMETALS 
Gravel and crushed stone (including limestone, quartz, and quartzite), total_thousand tons_. 1,378 

West Germany._._....-.-------2--- 2-2 _---_---e--dO. 709 
Denmark_____......------.--------------_--- eee dO 376 

; Finland. ___-----..--.--.--------2---_u---------- dO. 238 
MINERAL FUELS AND RELATED MATERIALS . 

Petroleum products, total____._._..._.-___-___.__________._____.__.__.__......do___.. 1,752 
Denmark___--_--_.-.-.--------------_____---- eee dO. 752 
Norway._-_----.-----..-----.-------_----- eee 609 

1 Including alloys. 

Table 4.—Sweden: Imports of mineral commodities 

(Metric tons unless otherwise specified) 

ae 

Commodity 1967 1968 
ee 

METALS 

Aluminum: 
Bauxite and concentrates____........-..-.-.--------_-----_-----_ eee 49,120 41,045 
Oxide and hydroxide !_____....--.--.---22 eee 86,341 143, 757 
Metal, including alloys: 

Scrap. _.___-.----------------- eee 1,091 2,133 
Unwrought____--------------- +e eee 29 ,654 24,835 

- Semimanufactures_-__.-..-.....---------_ eee 25,395 26,079 
Chromium: 

Chromite_____-.-_-----------.---------- eee 140,718 149 , 437 
Oxide and hydroxide__-__-_--._--_-..------ ~~~ eee 1,877 5, 252 

Cobalt oxide and hydroxide__..___-....-_---------- eee 5 6 
Copper: 

Ore and concentrate____--_---------------_------------ eee 62 , 725 46 , 263 
Matte_______________- eee 17,751 18 , 885 
Metal, including alloys: 

Scrap___-------------------------------- eee 6, 837 9,572 
Unwrought_____._-_.----------------------- eee 66 ,953 80 , 683 
Semimanufactures_-__.--.--.------------------------------------ 18,599 18 , 803 

See footnotes at end of table.
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Table 4.—Sweden: Imports. of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS—Continued . 7 - 
Iron and steel: . 

Ore and concentrate, except roasted pyrite.........---.-.-.-.~-----+---- 3,376 | 81,553 
Roasted pyrite....-..--........----..------------------------------ | 3,328 5,135 
Metal: . 

Scrap---.------------~------------------- +--+ eee 94,455 — 194,126 
_. Pig iron, including cast iron 2__._...--.--.--.-------------------- 234,533 278 , 032 

_. -Ferroalloys__.--------.---------.----------~-------------------- 62 , 289° 85,680 - es 
Steel, primary forms._._.........-.....--.------.------------------- 11,171 14,420 

Semimanufactures: . 
Bars, rods, angles, shapes, and sections.__.._......---.--.---------- 282,791 | 326,926 
Universals, plates, and sheets____.......-..--..---------------~--. 664,386 694,712 
Hoop and strip_.__-__.___- eee eee eee 55,2384 60,698 
Rails and accessories____._.__._...-------------. eee . 7,205 6,540 
Wire._.....----------~---------~------------------------------ 16,241 =~ 17,358 “ 
Tubes, pipes, and fittings__......-..-.--.------------------------ 179 ,572 191,099 . 
Castings and forgings, rough._.._...-..-..--------..---~------~---- 4,053 - 6,249 

Lead Total semimanufactures____......-.--...--.-----..---.-------- 1,209,482 1,303 , 582 
ead: - 

Oxides__...22------ eee eee 1,536 1,591. 
Metal, including alloys: . 

Unwrought__...---- ee ee ee eee 7,694 5,458 . 
Semimanufactures____......--.--.-.----.--.---------.----.----- 1,518 ‘1,900 

Magnesium metal, including alloys: 
Unwrought, including scrap__........-.---.----------------- ee eee 706 657 : 
Semimanufactures__.....--..-.----.-..------------------------- eee 102 128 

Manganese: Boge } 
Ore and concentrate__-.__.._--.-------.-- ee eee eee eee eee 108 , 332 87,414: 
Oxides__..----- ee ee ee ee eee 620 1,104 . 

Mercury.-..-_. -..--..----.--_---------------------------76-pound flasks _- 1,189 3,974 
Molybdenum: . . 

Ore and concentrate___._....--..-.--.------------------------------ 3,469 ~ 4,396 
Metal, including alloys, all forms_...._.-...--..-.-----.-------------- 24 — 29 

Nickel: 
. Matte... ee eee eee 979 1,031 
Metal, including alloys:. . 

. - Serap_ 2 -  ee eee e eeeee 1,380 2,178 . 
Unwrought__.....----.------------- eee eee ee 12,676 13 ,984 
Semimanufactures______.-...----.--_--.----.-------------- eee 886 986 

Platinum-group metals and silver: 
Ore and concentrates_._.........-...----...-..-..-_value, thousands _ $286 $1,958 
Waste and sweepings._____......-_....-----------------.-----do____ $484 - $3,558 
Metals, including alloys, unwrought or partly worked: 

Platinum-group......-...-------..--~----------~value, thousands- . $1,582 $1,776 
Silver____.2..-.---..-.--- ------.---- + dL $3 , 652 $4,279 

Tin, metal, including alloys: . 
Unwrought, including scrap._....--.--.--------------------long tons_. 689 762 
Semimanufactures____........-.-----.-.----------------------d0__.. 136 147 : 

Titanium: : , 
Ore and concentrate__......--.---.---.-------------------- eee 2,791 2,661 
Oxides___..-_.-..----.---.--.---------- ~~ ee ee eee eee 7,955 5,640 

Tungsten: 
Ore and concentrate_____.......-----.-------------------~---------- 914 1,930 

zi Metal, including alloys, all forms_........---------------------------- 57 39 
ine: 

Oxide___.- 22 eee ee 1,908 2,119 
Metals, including alloys: 

Blue powder (dust).__......----.--.--------~-----+---~-------+--- 189 251 
Unwrought___...---------.-----.-------------- ee 34,528 38 ,427 
Semimanufactures.__._.....-.-.-.------------------------------ 1,367 1,587 

Other: 
Ore and concentrate. ._-._...--.----------------- eee 50 2 
Ashes, and residues containing nonferrous metal__-_-_---.-.------------- 67 , 402 48 , 856 
Oxides, hydroxides and peroxides of metals, n.e.s__.....--....---------- 1,444 1,653 
Metals, including alloys, all forms. .........---.------------~---------.- 2,452 3,131 

NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum, ete... -..------.-------------------- 738 597 
Dust and powder of precious and semiprecious stones__.-value, thousands -- $730 $585 
Grinding and polishing wheels and stones..._._.....--.---.------------ 3, 202 8,195 

Asbestos_....--- 2 eee eee eee 18 , 584 18,731 
Barite and witherite.__.....___...-.______-.--.-- Lee 1,687 1,285 
Boron materials: 

Crude natural borates.______...__-_----.--------.----- eee 4,952 6,362 
Oxide and acid___________-_.-._-_-- oe 1,111 793 

Cement. ___-..--.--.------ ee ee eee eee nee 31,999 28 ,605 
Chalk..._-.-2--- ee eee eee 9,541 16,650 

See footnotes at end of table.
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_ Table 4.—Sweden: Imports of mineral commodities—Continued 

. (Metric tons unless otherwise specified) 

“ - Commodity 1967 1968 — 
NS iS SS Sr tS SS SSeS 

. - NONMETALS—Continued 
Clays and clay products (including all refractory brick): 

. Crude clays, n.e.s. (bentonite, kaolin, refractory) __...._.-._-.--_--__-___ 248 ,656 270,510 
Products, refractory (including nonclay bricks)_._-......-._.-___-_________ 84,120 93 , 563 

. Cryolite and chiolite_-_.._....._--- 2-22 eee 1,254 1,275 
Diamond: 

- Gen, not ‘set or strung. _.-.--_-....--_-.-._.-..._-_-value, thousands_. $2,258 $1,928 
Industrial. __-.--.------------------------ dL $1,044 - $681 

Diatomite and other infusorial earths_._-..--.--._.-.---2.2----- 2-2 ee 9,640 ' 8,720 
Fertilizer materials: . 

- Crude: 
Nitrogenous___--._------2------- eee 22,386 ' 25,8384 
Phosphatie__._.-..---.--.--5-------------- eee ee 511, 832 527,974 

Manufactured: " _ | 
Nitrogenous.__.-..-------.------------------- eee 392,099 494,077 
Phosphatie.__.-------.------- +e eee 232 18,639 

, Potassic_..-..----.------------- +e 215,410 ' 221,389 
“ Other__.-2----------eeeeeeeeeee 27,114 42,970 

~ Ammonia_-___...--.----------+------- eee ee----. = 49,878 67 ,182 
Fluorspar, including feldspar_....._._.....-...-.._-..------_-_-_---___ ee 16,324 19,209 
Graphite, natural..._-.__-_.--.222 2 eee ‘ 981 1,107 
Gypsum and plasters. _._-...-..-.-_---_---- eee 364,410 387,077 
Lime_.....-- +2 eee eee 20,230 14,446 

_ Magnesite..-....._---------_--1--------- eee eee 7,249 6,000 
Mica, all forms___..__.....------- 2 eee 989 1,184 
Pigments, mineral: 

: . Natural, crude___......---.-.---.----- eee 228 291 
_ Iron oxides, processed..__......----.---.-----.--------- eee ee eee 6,210 6,356 | 

Precious and semiprecious stones, except diamond___.__..__value, thousands__ $558 $1,017 
Pyrite__..--_----------------- +--+ eee 124 , 455 63,914 
Salt_..----- eee eee eee eee 824,058 937,196 - 
Sodium and potassium compounds, n.e.s.: 

Caustic soda__.-..--...------- eee eee eee ee 23,081 — §7,719 
Caustic potash. _._..-..- 2 eee eee 1,348 1,357 

Stone, sand and gravel: 
Dimension stone: . 

Crude and partly worked: 
. Marble and other calcareous stone_.____._.._.-.-_..._--__--__ 3,411 ~ -2,970 

Bo Slate____._-------_--- eee eee 6,348 - 5,378 
: Other, including granite, gneiss, ete_____.._._.--_--_--_--__-__. 1,977 2,876 © 

: Worked, all types_-__.-.-- 2 eee 24,567 19 ,694 
-’ Dolomite, chiefly refractory grade.___.____-__-__.__-______-____-____ 24,381 26,168 

Gravel and crushed rock. ___-.__----_-_-_-__- eee 33 , 723 48 ,953 
- Limestone (except dimension)___._.._.-.__-.-____--___u2__ ee r 87,022 85,039 

. Quartz and quartzite._._.._.___._.-____. eee 8,503 — -4,692. 
Sand, excluding metal bearing..__-..._-._..-..-2-_-- ie lie Lee 219 ,202 207 ,924 

Sulfur: : 
Elemental, all forms. _....--...-.-22-- 2 eee eee 123 , 877 148 ,928 
Dioxide, sulfuric acid, and oleum______.._____--__-_-__--._--____.____. 12,064 36,618 

Talc, steatite, soapstone, and pyrophyllite______.__-__-___--_-_-_____ 18 ,626 18 ,922 
Other nonmetals, n.e.s.: 

Mineral materials. _._......-._.--__.- 2 ~~ eee 25,002 ~ 25,895 
Slag dross and similar waste, not metal bearing. ___._._..___.__________ 15,949 16,735 

- Oxides and hydroxides of magnesium, strontium, and barium. ___________ 5,712 8,690 
Chemical elements 3.____......---_-_-- eee. 1,062 2,023 

- Inorganic acids_____.....--.--__--.- eee 10,076 29 ,279 
MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural___...__.___---_-__-_- 2 eee 724 1,069 
Carbon black______.-- 2 eee 22,919 23 , 573 
Coal and briquets: 

Anthracite and bituminous coal_..__..........._..___-_thousand tons__ 1,678 1,733 
Lignite and lignite briquets___.____.._._____-_-----__--- eee 5,926 8,567 

Coke and semicoke____.......--......-...-__---_--__---_-_-thousand tons__ 1,013 1,074 
Hydrogen, helium and rare gases__........_-___--._--__--_____.__-__-_______ 166 147 
Petroleum: 

Crude and partly refined__._..__.___.-__.____________._thousand tons__ 6,145 9,063 

Refinery products: 
Gasoline (including natural)___-.....__-_.-.__.-._._________do____ 2,571 2,558 
Kerosine and jet fuel_______-_-_..___--__-_-___-___-_________-do____ 375 385 
Distillate fuel oil. ......-_._--_-__ ~~ eee do __ 6,309 6,904 
Residual fuel oi]__....._....-._.--__--__- 2 ___________-do____ 6,927 7,039 
Lubricants. ___ 22 eee eee do. 146 146 
Other, including liquefied gases._._..._...._...-.._.-._-____-do____ 111 147 

Total refinery products__..........--._.-.._-___-_.___.__do____ 16,439 17,179 
Mineral tar and other coal, petroleum, or gas derived chemicals______________ 30,174 26,598 

t Revised. 
1 Excluding artificial corundum. . 
2 Includes spiegeleisen and sponge, powder, and shot of iron and steel. 
3 Mostly chlorine.
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, Table 5.-Sweden: Principal sources of selected mineral commodity imports, 1968 
(Thousand metric tons) 

Commodity Quantity Commodity Quantity 
SE ee 

| METALS — NONMETALS 
Chromite, total_.....------.------------- 149 Clays, crude, total. .-..----------------- 271 

U.S.S.R _--------------------------- 114 United Kingdom_-_-_---------------- — 233 
Copper: Diamond, all types, total 

Ore and concentrate, total....------- 46 value, thousands... $2,609 

Canada___..------------------- 22 Belgium-Luxembourg.-__------do.-.. $1,201 

Peru___.---------------------- 10 Netherlands..._.......-------do--.- $573 

Matte, total__.........-.----------- 19 United Kingdom__....-.-.----do--.- $317 
France... .---------------+----- 12 Fertilizer materials: a 

Unwrought, total !_---_-_l----+-=----+- 81 Phosphatic crude, total.....--------- 528 

Chile____-_.------------------- 35 Morocco-------~---------------- 395 7 
Zambia__..--..-------.-------- 22 U.S.S.R_..-------------------- 93 
Belgium-Luxembourg.-_..-------- 12 Nitrogenous, manufactured, total_ --.-.- A494 

Tron and steel: Norway... ..------------------ 434 

Pig iron, total. _...-.--------------- 278 Netherlands.____...-.---------- 52 
Finland__._____.._.-___--.----.' 147 Potassic, manufactured, total_..------ 221 
U.S.S.R...._--- eee ee 80 East Germany.._.-------------- 56 

Semimanufactures, total..__--------- 1,304 Canada... --------------------- 58 
West Germany _...-.---.------ 35 

West Germany_.----.---------- 287 Salt. total 937 

United Kingdom_.-------------- 206 ’Netherlands._...------------------- 396 
France. _ ~~ -~---.---------------- 186 West Germany. -__-.-.--------------- 253 

. Belgium-Luxembourg-_....-.----- 175 MINERAL FUELS AND RELATED MATERIALS 
Manganese ore, total__.....--.---------- 87 Petroleum, crude, total._._.._-..--------- 9,063 

South Afriea__.__.--.---.--.------- 44 Musceat-Oman-_-________.-.--------.- 1,218 

U.S.S.R ._------------------------- 21 Kuwait. ----2----7-0-00cor roo G48 
Silver, unwrought, total! — alar__...------------------------ 

value, thousands_. $4,279 USS.R_. ~~ ----------07 0070770777 ag 
United Kingdom. ____---.----do_-.. $2,105 Algeria. 222222222777 91 
West Germany. __....._..-..-do___. $1,897 Fee 

Zine, unwrought, total i... 88 ROAMRHY Products, total--——-----------77 111337 
Norway. ...----------------------- 18 United Kingdom__----------.------- 3,411 
Poland____--.----.-----.---------- 8 Trinidad_..------------------------ 1,718 

‘1 Including alloys. | 

| COMMODITY REVIEW 

_ METALS loaned by the State under its regional de- 

; ; velopment policy. The Mansbo plant pro- 
Aluminum.—Output of primary metal in duced 8,500 tons of foundry aluminum in 

1969 represented maximum capacity of the 1969. | 

Sundsvall smelter, which was the only pri- Imports of -unwrought aluminum (in- 
mary reduction facility in Sweden. The cluding alloys) rose to 35,000 tons, 40 per- 

plan t was operated by AB Svenska Alu- cent more than in 1968; exports were rela- 
minium Kompaniet (SAKO), a subsidiary tively unchanged at 16,000 tons. Most of 
of AB Svenska Metallverken (SM). After this trade continued to be conducted with 
raising production capacity in 1968, SAKO_ —- Norway. Swedish consumption of primary 

was again expanding the plant in 1969, metal in 1969 was approximately 76,000 

this time to an annual capacity of 85,000 tons, more than 20 percent above the pre- 
tons. The project will be completed by vious year. Total consumption of alumi- | 
yearend 1970, at a cost of approximately num was estimated at 118,000 tons. 

$11.6 million . | Output of aluminum semimanufactures 
Increased imports of bauxite in 1969 was estimated at 75,000 tons in 1969, an 

suggested that capacity for manufacturing increase of more than 20 percent compared 

alumina had also increased. Imports of with 1968. SM accounted for about 85 per- 
bauxite totaled 67,000 tons, a 63-percent cent of Swedish production, with the re- 
increase compared wi th 1968. Total im- mainder produced by other firms such as 

ports of aluminum oxide and hydroxide AB Skandinaviska Profiler and AB Elektro- 
were relatively unchanged, at 148,000 tons. koppar. Most of SM’s output was produced 
Jamaica, Guyana, and Greece continued to at the company’s Finspang plant, although 

be the principal sources. semimanufactures for aluminum plate, 
SAKO also increased production capacity wire, and extrusions are also supplied by 

at its remelting works and foundry at SAKO. These products were distributed to 
MAnsbo in 1969, from 7,000 tons to 15,000 SM fabricating plants at Skultuna, Korsnis, © 
tons annually. The expansion cost approxi- Monsteras, Vasby, and Sddertalje in Sweden, 
mately $1.3 million, half of which was and to subsidiaries in Norway and Finland.
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The Sédertalje plant, which was acquired den also continued to study the economic 
by SM in 1969 through purchase of feasibility of underground mining at Aitik. 
Wedaverken AB from AB Bofors, was Mineralization extends to at. least 2,000 
merged with SM’s Vasby division under the feet depth, possibly adding an additional 
new name of Essem Weda AB. The new 200 million tons of reserves grading 0.5 
firm will concentrate on production of cast- percent copper. 
ings in aluminum, magnesium, and zinc. Sweden’s only electrolytic copper produc- 

SM was investing $54 million in addi- er, the R6nnskadr smelter of Boliden, 
tional facilities at Finspang. A new melting achieved a record production of 51,800 
furnace was completed in 1969, and in ,tons in: 1969 (nominal rated capacity 
1970, two more extrusion presses and a sec- 50,000 tons per year). The increased out- 
ond casting machine for wide aluminum put of copper concentrates from the Aitik 
strip will be installed. Capacity of the mine raised the quantity of copper metal 
mill, which is currently Sweden’s only produced at Rénnskir from materials fur- 
producer of sheet, was expected to increase nished by Boliden’s own mines to 20,000 
to more than 80,000 tons of semimanufac- tons from a level of only 12,600 tons in 
tures annually. At Skultuna, SM was build- 1968. The remainder of Rénnskir’s output 
ing a new foil-rolling mill that will double was produced from purchased domestic 
production capacity (to 4,000 tons an- and imported. concentrates, matte, and oe 
nually) by the fall of 1970. scrap. In 1969, Swedish imports of copper 

Trade in aluminum semimanufactures ore and concentrates, matte, and scrap in- 
was considerably above the levels of 1968. creased by 12.2 percent, 32.6 percent, and 
Imports increased 23 percent, to 32,000 34.2 percent, respectively, over those of 
tons; exports rose 42 percent to 26,000 1968, totaling 51,903 tons, 25,039 tons, and 

| tons. Net imports increased nearly 50 per- ‘12,841 tons. In the case of ore and concen- 
cent. trates, however, the 1969 imports level re- 

In a major corporate transaction, SM mained considerably below the levels re- 
was acquired in 1969 by Trafik AB Gran- corded during the mid-1960’s (63,000 to 
gesberg-Oxelésund (TGO) one of the larg- 75,000 tons per year) . 
est privately owned Swedish steel compa- At Ré6nnskar, Boliden was increasing 
nies. By yearend, TGO held 78.2 percent output capacity for blister copper to 60,000 
of SM shares; 20.8 percent continued to be tons annually. The 10,000-ton expansion 
held by Alcan Aluminium Ltd. of Canada. was scheduled for completion in mid-1970. 
Copper—Increased copper mine output Electrolytic refining capacity will remain at 

was largely attributable to a full year of the nominal 50,000-ton level. , 
production at the Aitik mine in Norrbot- In contrast to the pattern noted for 
ten County. The mine is Boliden Aktiebol- crude copper materials, imports of refined 
ag’s largest, yielding approximately 2 mil- unwrought copper fell by nearly 10.2 per- 
lion tons of ore annually containing 0.5 cent in 1969 to 62,347 tons as domestic 
percent-copper. The mine supplied nearly output was better able to meet demand; 
40 percent of Sweden’s total mine output imports of unwrought copper alloys, as 
of copper in 1969. well as of semimanufactures of copper and 

Boliden was considering expansion of copper alloys increased only slightly, total- 
the Aitik mine capacity to 5 million tons ing 3,071 tons and 20,330 tons respectively. 
per year by deepening open pit operations Domestic copper fabricators, the largest 
to 400 feet. The expansion would include of which was Svenska Metallverken AB, 
mining of leaner ores, which would drop _ produced an estimated 150,000 tons of sem- 
the average metal content to 0.4 percent imanufactures in 1969. About half of this 
copper. The investment cost for the pro- output was in the form of bars, rods, 
posed extension was estimated at about shapes, sections, and copper wire; about 30 
$30.2 million. Reserves to the 400 foot percent was in the form of plate, sheet, 
level are 150 million tons, assuring Aitik a and copper strip. Exports of semimanufac- 
30 year operation at 5 million ton annual tures decreased from 37,097 tons in 1968 to 
capacity. To achieve the proposed expan- 35,078 tons in 1969. About half of all ex- 
sion, about 2.5 million tons of overburden ports were in bars, rods, angles, shapes, 
will have to be removed. The expansion nd sections. Exports of copper foil de- 
program will include crushing and flotation creased from about 15,500 tons in 1968 to 
operations as well as service facilities. Boli- nearly 7,000 tons in 1969.
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Complex Ores of Copper, Zinc and Other The lost time at LKAB mines was partly 
Metals—Boliden Aktiebolag’s production _ offset by increased productivity, and gains 
of sulfide ores, excluding those from the in production were also reported from cen- 

' Aitik mine, totaled 3.5 million tons ob- tral Sweden by TGO and SKB. Total ship- 
tained from 22 mines, including those op- ments, including approximately 31.7 mil- 
erated by Boliden under Government lease. lion tons for export and 4.6 million tons 
Other sulfide-ore-producing companies in- for the home market, exceeded production | 
clude Stora Kopparberg Bergslags AB, by 3.1 million tons; consequently, stocks of 
AB Statsgruvor and Bolaget Vielle Mon- iron ore were reduced to 5 million tons by 
tagne. Combined ore output from mines of yearend. Total shipments of iron ore prod- oo 

| these companies probably totaled about ucts included 28.5 ‘million tons by LKAB; 
500,000 tons in 1969. 3.96 million tons by TGO; and 935,000 

Additional surveying or development tons by SKB, Exports accounted for nearly 
work was conducted at many Boliden-oper- 97 percent of the LKAB total and 63 per- 
ated mines during the year. Company ore cent of TGO deliveries; shipments of SKB : 
prospecting expenditures reached an all- were all for domestic consumption. Deliv- 
time high of $1.8 million. Near yearend, _ eries by LKAB and TGO to foreign and 
development work was completed at Nasli- domestic markets in 1969 were reported as 
den; this mine is expected to yield 200,000 follows, in thousand metric tons: 
tons of copper-zinc-pyrite ore annually. 
The Boliden concentrator capacity was ex- Deliveries LKAB TGO 
panded from 700,000 to 900,000 tons per Forexport: 
year permitting simultaneous dressing of West Germany. ____.--..--=-.11,700 1,054 
three different ore types. United Kingdom ne 2202222. 4000 Sat , Stora Kopparberg Bergslags AB placed Othere____-_-____ eee... 8,561 871 
the Falun mine and concentrator under For domestic consumption__....... 926 1,445 | 
modernization and expansion. When the Total_._...-._-._--_-.._-.-28,487 38,960 
expansion program is completed output estimate. 
will reach 200,000 tons of copper, zinc, | 
lead, and pyrite ores annually. Direct-shipping lump ore made up 62 

At the Nygruvan mine of Vieille Mon- percent of total output in 1969; ore fines 
tagne, a shaft was sunk and equipped for and concentrate made up 19 percent each. 

_ personnel and rock hoisting from the 735- Output of pellets increased by 28 percent 
meter level. A Guldsmedshyttan crusher, to 4,075,000 tons, and production of other 

| especially designed for lowering down _ sintered agglomerates was unchanged at 
small dimension shafts, was installed at the 3.43 million tons. Increased output of pel- 
665-meter level. A communicating tunnel lets was mainly due to commissioning of 
from the Knalla mine was opened at the the Svappavaara pelletizing plant in mid- 
250-meter level, concentrating all rock 1969. The grate-kiln plant produced 
hoisting through the Nygruvan shaft. 590,000 tons of pellets in 1969 and has an 

A new shaft was under construction at annual capacity of 1.8 million tons. There 
the Langsele mine for the purpose of deep was also increased output of pellets at | 
exploration. Continuing surveys were also Malmberget (1.01 million tons) and at Ki- 
conducted at Kimheden lead-copper-zinc- runa (1.73 million tons). In central Swe- 
pyrite mine and at the Government-owned den, TGO’s production of conventional 
Ravlidmyr and Réavliden properties (cop- pellets at Strassa declined to 440,000 tons 
per-zinc-lead-pyrite) for which Boliden ob- because of a shortage of concentrate, but 
tained a new 20-year lease. pilot-plant output of cold-bonded pellets 

As a result of deep exploration in the increased to 30,000 tons and deliveries 
Garpenberg North ore body, Boliden de- amounted to 56,000 tons. TGO expected to 
cided at yearend to engage in extensive de- complete the commercial-scale plant for 
velopment of the ore, which has a high production of cold-bonded pellets in early 
content of silver. 1970 and an output of 500,000 tons was 

Iron Ore.—Both production and exports anticipated by yearend. The plant will 
of iron ore in 1969 exceeded the record have an annual capacity of 1.6 million 
levels of 1968, despite a strike that caused tons. 
an estimated 1.5-million-ton loss of produc- In mine developments, the Zenobia open 
tion at the mines of LKAB in December. pit at Kiruna was closed in November
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after reaching a depth of about 425 feet. duction by TGO increased by 12 percent in 
‘The mine had produced 1.6 million tons 1969 to a total of 862,000 tons. The com- 
of high-phosphorus ore in 1968. Open pit pany’s output at Oxelésund, where a new 
operations will continue at Haukivaara, hot-blast stove was completed, was 803,000 

where 400,000 tons were produced in the tons and the remainder was produced at 
same year. In central Sweden, AB Statsgru- Guldsmedshyttan. Output of pig iron by 

| vor was closing its mine at Intranget, the other major producers, SKB at Dom- | 
while SKB and AB Dannemora Gruvor  narvet and Norrbottens Jarnverk at Lulea, 
were increasing production. The Danne- was not available. Net imports of pig iron 
mora company expected to double mine declined to 190,000 tons in 1969, compared 
output in 1971, with an annual yield of with 237,000 tons in 1968. 

600,000 tons of lump ore and 400,000 tons Output of sponge iron returned to the 

of fines and concentrate. SKB, which oper- relatively high levels of 1965-66, as foreign 
ated five mines in 1969, planned to in- and domestic demand increased. Exports 
crease production by more than 50 percent rose 25 percent, compared with 1968, to 

(to 1.4 million tons annually) by 1975. 70,000 _ tons; 4,000 tons was imported to 
| LKAB was reportedly investing $17.5 augment local supplies. Héganis AB, the - 

million to increase ore handling and ship- principal producer, reported in 1969 that 

ping facilities at the Norwegian port of the rapid growth in demand for iron pow- 
Narvik to a capacity of 35 million tons an- der exceeded the company’s production ca- 

-nually by 1973. Shipments from Narvik in pacity for sponge iron, and that imports 
1969 totaled 21.7 million tons. Shipments would continue until a new tunnel-furnace 
from the Baltic port of Lulea rose to 7.1 was completed at Hégands.in late 1970. 
million tons, compared with 3.9 million Deliveries of iron powder by this firm to- 7 

| tons in 1968. | | taled 74,000 tons in 1969, an increase of 36 
| _ Prices for Swedish iron ore remained percent over the previous year. Increased 

low, despite the increasing proportion of output of sponge iron was also reported by 
beneficiated products. The statistical mean JTGO at Oxelésund (36,000 tons), and - 

price for iron ore products reportedly de- Uddeholms AB was increasing productive | 
clined about 0.8 percent, and the Swedish capacity. The latter company produced — 

producer-price index for iron ore (1963= 98,000 tons in 1967. Other companies pro- | 
100) was quoted at 81, compared with 83 ducing sponge iron included SKB (at Séd- 
in 1968. Early in 1969, Swedish producers erfors), SKF (at Hofors), and Sandviken 
were reported to have lowered prices for Jernverks AB. | / 

pellets by 5 percent, in “contracts with Under contract with AB Jarnforadling of 
West German steel companies. TGO Tt — Hlleforsnis, TGO will produce sponge 
ported that the bulk of its iron ore deliv- 5 on-ma gnesium briquettes, for use in foun- 
eries in 1969 were at prices unchanged dries producing spheroidal-graphite (SG) 

from 1968, but for the first ame ain 13 cast iron. The use of sponge iron as a ve- 
years, the company expected prices to rise Hicle for magnesium, as developed by 

sigh ificantly mm 1970. Although higher Jarnforaddling, was said to be cheaper and 
prices were’ possible, the volume of Swed- tigre efficient than the use of nickel or 

ish shipments may be reduced in 1970 be- ferrosilicon. Magnesium content of the 
cause the strike in Kiruna was not settled briquettes will be about 15 percent. 
at yearend. Average export values in. U.S. . . 
dollars per metric ton, of Swedish iron ore Under a contract signed in 1969, TGO 
products (f.o.b. Swedish frontier) in 1968 will supply to SKF 500,000 tons of high- 
were approximately $6.97 for lump ore, purity iron, including pig and sponge iron. 

$7.05 for fines and concentrate, and $12.55 AB Ferrolegeringar, the main Swedish 
for pellets and sinter. producer of ferroalloys, bought the ferro- 

Domestic consumption of iron ore and chromium plant of Wargons AB at Troll- 
concentrates in 1969 included 4,236,000  /hhdttan, effective January 1, 1970. Output 
tons in blast furnaces, 249,000 tons in capacity of the plant was approximately 
sponge iron plants, and about 200,000 tons 20,000 tons of ferrochromium annually. 
in steel furnaces. : Steel—The 1969 output of crude steel 

Pig Iron, Sponge Iron, and Ferroalloys— and semimanufactures increased 4.5 and 6 
Although the national output of pig iron percent, respectively; imports of steel in- 
was only slightly above the 1968 level, pro- creased 30 percent, and Swedish consump-
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tion showed the first significant rise in sev- SKB announced a decision in 1969 to in- 
eral years. Apparent. consumption was vest $16 million for construction of a 60- 

_ approximately 4.1 million tons, compared inch cold-rolling mill at Domnarvet. The 
with 3.5 million tons in 1968. Most of the mill will have an initial capacity of 500,000 
increased demand appeared to come from tons annually. A sixth stand was added to 
the domestic market because the total ton- the wide-strip mill at Domnarvet in 1969. 

nage of exports was almost unchanged Fagersta Bruks AB began operating a new 
from 1968. The value of exports, however, L-D converter in mid-1969, and will build 
increased by 14 percent, and the trade sur- a new rolling mill for wire rod at Lang- 
plus attributable to. iron and steel.in 1969  shyttan during 1971. Scandia Plate AB, a 
was approximately $20 million. joint company for marketing heavy plate 

Output of crude steel at Oxelésund rose made at Oxelésund and Domnarvet, was 
7 percent, to 764,000 tons in 1969. Produc- formed by TGO and SKB and will com- 
tion capacity increased . 28 percent, to mence operations on January 1, 1970. In 

| 900,000 tons annually, as modifications to other developments, TGO continued to 

the Kaldo plant were completed, allowing receive orders for large-diameter (1-meter) 
two furnaces to be operated simultane- pipe from the Soviet Union at the rate of 
ously. TGO also decided in 1969 to raise about 40,000 tons annually. The company 
the plant’s capacity for heavy plate by 15 also formed a Canadian subsidiary (Grainges 
percent, to 625,000 tons annually. Produc- Nyby Canada Ltd.) to build and operate 
tion of heavy and medium plate was a pipe-welding mill in Brockville, Ontario. 
530,000 tons in 1969. oo Special Steel—Production, exports, and 

Output of steel at the Domnarvet works imports of special steel continued to rise | 
of SKB was also reported to have increased in 1969. The increased output and trade 
by 7 percent. This company produced took place mainly in alloy steels, where 
906,000 tons in 1968, and had a total out- production of crude forms rose 13.5 per- | 
put capacity of 1.2 million tons annually. cent (to 1,238,000 tons); exports of semi- : 
Production by state-owned Norrbottens manufactures increased 13 percent (to 
Jarnverk AB, the nation’s third largest 297,000 tons); and imports of semimanu- 

producer, was not available, but a $6 mil- _factures climbed 45 percent (to 49,000 tons) , 
lion operating loss was reportedly sus- compared with 1968. Production and trade 
tained by the company in 1969. Smedje- of unalloyed, high-carbon steel were only 
backens Valsverk AB increased steel output slightly above levels of the previous year. 
by almost 30 percent to 245,000 tons in The largest gains in production were regis- 
1969, after installing a 120-ton electric arc tered in heat-treatable and case-hardening | 
furnace, which was reported to be the steel (up 27 percent), high-speed steel (up 
largest in Scandinavia. 40 percent) , and ball-bearing steel (up 13 

' Steel production from electric furnaces percent). Output of special steels, by type, 
continued to account for the largest share in 1969 is shown in the following tabula- 
of total output, as well as for the most tion, along with the share (in percent) of 
rapid rate of growth. Total output from each type in total output. Quantities are 
oxygen converters (Kaldo and Linz-Dona- expressed in thousands of metric tons. 
witz) also rose, but production of open- 
hearth and .Thomas steel continued to de-_ _©_—————————__________—_——_——_——_——"———- 
cline. Approximate shares of Sweden’s ____ T¥Peofsteel Production Percent _ 
crude steel output, by process, are shown Unalloyed, high-carbon.-.... 216.2 14.8 
in the following tabulation (in percent) . Alloyed: TO 

Stainless_-_.-.--------- 366 .5 25.2 
Heat-treatable !__._._-__ 296 .0 20.4 

ee Tool 2____------------- 95.4 6.6 
Process 1967 1968 1969 High-speed___.......--- 24.2 1.7 

— Free-machining----___-- 11.3 8 
Electric: Other, including ball- 

Are__.--------------. 33.0 35.2 37.2 bearing steel_______-_ 444.4 30.5 
_ Jnduction_........--.. 3.6 3.9 3.9 ee 
Oxygen_..._.__.._.-__.... 82.8 382.9 32.8 Total alloyed__..._... 1,287.8 85.2 

Peds eens 19.7 18.0 16.6 _G?and total.--------- 1,454.0 100.0 _ 
Basic_.--------------- 8.9 9.1 8.8 1 Including case-hardening and spring steel. 

Thomas____...----.-...... 2.0 9 7 2 Excluding high-speed steel. 

Total ------w----s~ 100, 1000 100-0 Some: Jarmueriattrentogan (Stockholm, Suna
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Production of special steels by the ladle more than. 14 percent, totaling 160,700 
furnace/vacuum refining process, developed tons. Virtually all production was ex- 
by Allminna Svenska Elektriska Aktiebola- ported, with most destined for smelters in 
get (ASEA) and AB Svenska Kullagerfa- Norway, Belgium, and West Germany. 
briken (SKF), was increasing. Since 1965, Zinc-bearing slag obtained from smelting 
when the first 30-ton unit was installed at of copper and lead at Rénnskar is proc- 
the Hellefors works of SKF, units of 30-to essed to yield an intermediate product 
60-ton capacity have been installed by (clinker) containing 70 to 75 percent zinc. 
other Swedish companies at Bofors, Fager- Clinker production totaled 29,500 tons in | 
sta, Domnarvet, Nyby, and Hagfors, as well 1969. The clinker is exported to Det 
as a second unit at Hellefors. Two more Norske Zinkkompani A/S, a Norwegian 
units were scheduled for installation in smelter 50 percent owned by Boliden. 
1970, a 30-ton furnace at Sdderfors and a Precious Metals.—Production of gold 

130-ton unit at Oxelésund. The ASEA-SKF and silver at R6nnsk&r continued to ac- | 
process, which is claimed to increase pro- count for all reported national output. | 

ductivity by about 30 percent, was also in- Boliden-operated mines produced 38 per- 
stalled or ordered by steel companies in cent of the total output of gold, and 42 
Brazil, Japan, Belgium, and the. United percent of the silver; the rest came from 
States in 1969.: Nine 90-ton ladle furnaces purchased materials obtained from domes- 
were reportedly ordered by Allegheny-Lud- tic and foreign suppliers. . 
lum Steel Corp. Tungsten.—AB Statsgruvor, a State- | 

An improved method of producing owned company, acquired the properties of 
high-speed and high-alloy tool steel was re- AB Yxsj6 Gruvor in 1969 and was prepar- 
portedly developed by SKB at Séderfors,in ing to reopen the Yxsjéberg mine. 
cooperation with ASEA. The process uses Production was scheduled to begin in 1971 

a steel powder to produce billets, which were at the rate of 150,000 tons of ore annually. | 
said to be easier to forge and to roll than The mine will reportedly produce fluor- 
conventional ingots. The potential life of spar as well as tungsten and copper. The 

- tools made from such billets was report- mine was last worked in 1963 when 92,000 
edly increased by as much as 380 percent. tons of ore were produced, yielding ap- 
Among other developments, Fagersta proximately 330 tons of tungsten concen- 

Bruks. AB decided in 1969 to build a con- trate. | os 

tinuous casting machine and _ hot-rolling Uranium and Nuclear Energy.—The > 
mill for special steel strip at Fagersta, and open pit mine and uranium extraction 
a cold-rolling mill at Langshyttan. Sandvi- plant at Ranstad continued to operate at 
kens Jernverks AB was producing a hard- approximately 40 percent of rated capacity 
ened steel strip called “‘Hardflex”, which in 1969, under a 3-year program designed 
combines great hardness with the ability to to establish the lowest possible cost of ex- 
be cold-formed. AB Bofors. announced de- tracting uranium from low-grade (0.03 
velopment of a low-sulfur (0.001 percent) percent U) deposits in the Billingen shale. 
steel, made with cerium, which was appli- If the production cost (currently, about 

cable to space and military uses. $11 per pound of UgOg) can be lowered 
Lead and Zinc.—Domestic production of enough to compete with foreign producers, 

lead concentrates totaling 107,800 tons was the State-controlled operating company, 
derived principally from Boliden mines at AB Atomenergi, would propose to expand . 
Laisvall and Vassbo. The company’s re- production capacity by 1980 to 600 or 
serves of lead ore were increased by about 1,200 tons uranium per year from the pres- 
20 percent (to 35 million tons) because of ent 120-ton level. The decision to expand 
additional finds in the Laisvall area. Most would be made by 1974. However, the 

of Sweden’s output of lead concentrate was Ministry of Industrial Affairs, while recog- 
refined at Ronnskar; 46,870 tons was ex- nizing that output from Ranstad might 
ported. Primary lead production has re- provide more than half of the anticipated 
tained stable in recent years with output Swedish demand for uranium (estimated 
reported at 42,100 tons in 1969. Swedish at 1,800 tons annually by 1980), thought 

production of red lead declined by 20 per-_ the total cost of such an expansion would 
cent to 2,500 tons in 1969 because of unfa- be too high considering the present ura- 
vorable market conditions. nium market and uncertainties concerning 

Zinc concentrate production increased by that market in the 1980’s. The Ministry fa- 

!
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vored keeping the Ranstad facilities availa- commissioned in 1968. At the Marviken 
ble, and continuing development work, powerplant, 80 miles southwest of Stock- 
while obtaining the necessary supplies of holm, testing and modification work may 
uranium from foreign sources. delay the start of production until 1971. 

Meanwhile; prospecting for additional The plant, with a rated output (mini- 
resources of uranium was continued. The mum) of 132 MWe, was originally sched- 

Swedish Geological Survey’s budget for this _uled to go critical in late 1969. Another 70 
purpose in 1969-70 was approximately miles to the south, construction of the first 
$310,000, compared with $118,000 in the Oskarshamn unit (400 MWe) was contin- 
previous year. In addition to:-the large ued at Simpevarp; initial output of power — os 
known resources in the Kvarntorp and Bil- was expected in late 1970. A second Oskar- 
lingen areas, uranium deposits of possible shamn unit (580 MWe) was scheduled for 
commercial significance. were reportedly completion in 1974. Meanwhile, _construc- 
found by AB Atomenergi, in shale of the tion of the first Ringhals plant (750 
Tasj6 region in northwest Sweden.. . MWe) was continued south of Géteborg, 

Output of nuclear energy remained and a second unit (800 MWe) was on 
small in 1969. The Agesta heating works, order. The first reactor (580 MWe) for 
which supplies hot water to the Stockholm the Barsebick plant, north of Malmé, was 

suburb of Farsta, was operated for 6,600 also ordered from Asea-Atom by Sydsven- 
hours during 1969, after being closed down = ska Kraft AB in 1969. In all, 13 nuclear 
for much of 1968. The Agesta powerplant, powerplants were .under construction or 
with a net generating capacity of only planned, as indicated by the following tab- | 
nine megawatts of electricity (MWe), was ulation: ; 

Approximate Approximate 
Plant . Owner generating completion 

capacity date poke ; (MWe) ee 
Marviken !____...... AB Atomenergi___......-..... 2-2 ee 182 1970 
Oskarshamn I}___._._ Oskarshamnverkets Kraftgrupp AB_._-_..-...__- 400 1970 
Ringhals I!1__....._.. State Power Board____.__.____._______._.____. 750 1973 
Ringhals II ?____...._ ~.--do____.-_------ 22-2 eee eee 800 1974 
Oskarshamn JT 2______ Oskarshamnverkets Kraftgrupp AB__________.__- 580 1974-75 
Barsebiack I2_____._.._ Sydsvenska Kraft AB_..___._-__---22----e2_-- eee 580 1975 
Trosa I__._......--. State Power Board. ___..._.___ 2 22-- --___- 800 1976 
Vartan__......._----_ Stockholms Elverk____......22-- 222-22 ee 500 3 1976-77 
Gavle I___.....-..... Krangede AB__..____-..-.-_22-2_ 2 ee 600 31977 
Géteborg_._......... Gdteborg City/State Power Board________.______ 750 31977 
Barseback II__......_ Sydsvenska Kraft AB_......-___..___--_--__--- 750 1978 
Trosa IT_._.__._..... State Power Board___...._.....--.__ 22-2: 750 1979 
Gavle II__.......... Krangede AB-_._------------------------------ 750 31980 | 
SoU 

: 1 Under construction. 
2 On order. - . 
3 Tentative. . | 

Principal sources: (1) Dagens Nyheter, July 29, 1969. 
(2) AB Atomenergi, Annual Reports. 

Oskarshammverkets Kraftgrupp AB_ providing for toll enrichment services in 
(OKG) announced that a preliminary the U.S.S.R. for uranium furnished by 
agreement had been reached with the Sweden. Under this agreement, the en- 
French atomic energy agency (CEA) for riched uranium may contain up to 5 per- 
the purchase of about 500 metric tons of cent U-235, and the price of the services 
uranium hemafluoride for approximately may not exceed the world market price for 
$9.7 million. OKG also obtained an option _ such services at the time of delivery. 
for an additional 1,000 tons. Deliveries Vanadium.—Feasibility of extracting 

were scheduled from 1972 to 1980. Under vanadium from deposits of titaniferous 

an agreement between OKG and the United magnetite at Smilands Taberg, in south- 
States Atomic Energy Commission, the central Sweden, was being investigated in 
uranium would be enriched in the United 1969 by an unspecified group. The Taberg 
States. By yearend, an agreement was also deposits have been reported to contain up- 
signed between the Swedish Government wards of 300 million tons of material aver- 
and the Soviet Atomic Energy Committee aging approximately 32 percent iron, 6 to
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7. percent titanium, and 0.16 percent vana- division of Boliden, produced 405,000 tons 

dium. Mining of the deposits was last re- of sulfuric acid, and an additional 148,000 
ported in 1961. _ tons was produced from smelter gases at — 

os , Ronnskér. During the year a new sulfuric 
NONMETALS acid plant, with a production capacity of 

Cement and Other Construction Mate- 250,000 tons per year, was completed at 

rials—Activity in the cement industry Halsingborg; a second plant, of the same 

appeared to be relatively static in 1969, de- capacity, was under construction and was 

spite predicted increases in investment, scheduled for completion in 1970. Total 

planned expansions of productive capacity, C#Pacty of the Halsingborg works in 1971 
and gains of 3 to 7 percent in building was expected to be 800,000 tons of sulfuric 

starts and completions. Exports of cement acid per year. With expansion of capacity 
rose by 55,000 tons, but imports dropped at Halsingborg, two older plants with an 

by 40 percent compared with 1968. Imports aggregate capacity of 115,000 tons per year 
of gypsum and plasters were 3 percent were being closed at Norrk6ping and Oskar- 

above the 1968 level. shamn; the former was closed in 1969 and 

In southern Sweden, Héganis AB was the latter was scheduled to close in March 

investing $2 million to increase productive 1970. The Reymersholms works now sup- 

capacity for refractory brick. Héganids sup- plies all sulfuric acid required by AB 

plies about two-thirds of Swedish demand, Forenade Superfosfatfabriker, the principal 
which was estimated at 150,000 tons in Swedish producer of fertilizer that is also 

1969. Annual demand was expected to controlled by Boliden. Important byprod- 

grow to 180,000 tons by 1975. : ucts of Halsingborg Toasters include about 

The Hoéganis firm also completed a new 300,000 tons of arsenic-free iron oxide, most 

washing plant for kaolin at Nasum early of which is exported to West Germany and | 
in 1969. Output of this plant, which had a the United Kingdom, and electric energy, 
productive capacity of 30,000 tons an- which is sufficient to supply most of the 

nually, was probably responsible for sharp POWST required by the Reymersholms plants. 
increase in production of washed kaolin in - Concurrently, plants for production of 
1969. an - liquefied sulfur dioxide were also being 

Industrial minerals were mined at about built at Hialsingborg and Rénnskar. The 
11 localities by Hégands in 1969. Among Halsingborg, plant will have a production. 

other minerals, the company reportedly ‘pacity of 55,000 tons per year and will 
produced 55,000 tons of chamotte; 25,000 come in stream in 1970. The Ronnskar 

tons of olivine; 40,000 tons of soapstone; Plant will have a capacity of 30,000 tons 

and 150,000 tons of fire clay. These quanti- Per year and will begin production in 
ties exceed those reported in official pre- 1971. The liquefied SOz is intended for the 
liminary statistics (olivine is not listed) pulp industry, where ifs use 1S increasing | 

and may represent crude ore production. in preference to pyrite and elemental sul- 
At Kvarntorp in central Sweden, sand- fur. Swedish capacity for production of liq- 

stone was being mined underground by -uid SO2 was expected to be at least 125,000 

Ytong AB, at the rate of 250,000 to 325,000 tons per year by 1971. . 
tons annually. The Ytong company, pro- Sweden’s production | of pyrite concen- 

ducer of precast building components and ttate was expected to increase by at least 
high-silica products, had purchased most of 30 percent during the next 2 or 3 years. 

the former oil-shale processing facilities at With new production from the Nasliden 
Kvarntorp from AB Svenska Skifferolje in ™ne and expansion of the Boliden con- 

1965. centrator in 1969, and expansion of pro- 

Pyrite and Sulfur—Expansion of pro- duction planned at the Kedtrask deposit, 

duction capacity and rationalization of the the Boliden Co. anticipated an annual out- 

pyrite and sulfur industry continued in Put of 600,000 tons. Pyrite, SO, and sul- 

1969. The Boliden Co., which accounts for {uric acid is also produced at Falun by 
most of the national output, produced an SKB. 
estimated 445,000 tons of pyrite in 1969, Imports of elemental sulfur declined to 

and by yearend had centralized all roasting 87,000 tons in 1969. Most was obtained 

operations at Hialsingborg. The Halsing- from Poland and France. Imports of pyrite 

borg works, operated by the Reymersholms were doubled, but exports were not appre-
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ciably changed compared with 1968. Net the market dropped to 36 percent, com- 

exports of sulfuric acid increased to 91,000 pared with 41 percent in 1968. Shipments 

tons in 1969. from West Germany (200,000 tons) also 
declined, as imports from the Soviet Union 

MINERAL FUELS (488,400 tons), Poland (266,800 tons) and , 

Coal and Coke.—Sweden’s small output the United Kingdom (83,400 tons) in- | 

of coal was a byproduct of clay mining op- _ creased. 

erations in the southwest. Héganas AB was Output of metallurgical coke at the Ox- 

the principal producer. No coal mines  elésund steelworks in 1969 rose to 504,000 : . 

have been operated in Sweden since the tons. In imports of coke, West Germany 

Nyvang mine was closed by the company remained the major supplier with 475,000 

in 1966. tons and a 43-percent share of the market, 

Imports of coal decreased about 9 per- compared with 665,000 tons and a 62-per- 

cent, and imports of coke increased 2.5 cent: share in 1968. 

percent compared with leve]s of 1968. The Domestic consumption of coal and coke 

United States remained the largest supplier in 1967 and 1968 is shown by the follow- 

of coal, with 568,100 tons, but its share of ing tabulation, in thousand metric tons: 

. Consumption 

- -. Commodity and consuming sector - 1967 - 1968 

mT 

Coal: | 
Coke ovens______------------------------ == enn nnn ene ee 706 670 
Gas works__._....----------------------------------- eon ennne 621 560 

Thermal powerplants. __-.------------------------------------------ 20 ----- 

Railways_........------------------+------------------------------ 4 10 

Industry !___......------------------------------------------------ 467 350 

Other. ..._.------------ nnn ne ene ene nee 68 60 

Total.___.....-------------------------------------- = eee 1,886 1,650 

Coke-oven coke: oe | 
Tron and steelmaking 2. _.......------------------------------------- 1,262 ' 1,280 

Railways_...-.---.----------------------------------------+-------- 4 qT 

Other industry.__....--.---.--------------------------------------- 250 185 

Other__.....------------------------------------------------------ 251 150 | 

Total.__.....-..-------------------------------+ ------eee- 1,767 1,622 

Gas coke: 
Gasworks__._....----------------------+------------------- eee 85 79 
Industry____-..-.....---------------------------------------------- 214 240 

Other______._-....--.---.--.-------------------------------------- 200 — 174 

Total___...-....-----.------------------------------------------ 499 493 

1 Includes 50,000 tons consumed by iron and steel industry exclusive of casting plants. 
2 Includes approximately 500,000 tons transformed into blast furnace gas. 

Source: Organization for Economic Cooperation and Development (OECD) (Paris). Statistics of Energy 

1954-68, 1970, pp. 226-229. 

Petroleum.—Exploration—AB Oljepros- expected to concentrate in Skane, the Bay : 

pektering, the oil and gas prospecting firm of Han6, and in the maritime area around 

whose formation was reported in 1968, Gotland. In Skane, drilling may start dur- 

began geophysical surveys in the southern ing 1970. 

province of Skane in late 1969. The com- Refining and Marketing—With the re- 

pany plans expenditures of about $20 mil- cent expansion of refining capacity and pe- 

lion during the next 5 years, and a further trochemical facilities in western Sweden, 

$10 million by 1977. Exploration work was imports of crude oil rose more than 14
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percent in 1969, to nearly 10.3 million At yearend, petroleum refining capacity 
| tons, and output of petroleum products was 12.4 million metric tons per year dis- 

was 11.5 percent more than in 1968. tributed among five refineries as follows: . 

. Annual 
Company Location capacity 

. (million tons) 
ee 

British Petroleum Raffinaderi AB______..-___.______- Goteborg._-..._..2.--2 2 eee 5.0 
Koppartrans Oljeaktiebolag (Shell). _.............._._. __..do__........-..._.._......... 4.3 

Nynfashamn- -__-_------------.--- 2.7 
AB Nynas-Petroleum. -___-.....-...------.----..---.{Géteborg__.________.____......._- 3 

. Malmé-___.--..---- ee 1 

Total. _..------------------------ +++ 12.4 Ss 
Source: Petroleum Times. V. 74, No. 1888, Jan. 2, 1970, p. 77. 

The Oljekonsumenterna (OK) coopera- in 1969. Inland consumption of petroleum | 
tive apparently made final plans to build a - products in 1968 and 1969 was reported as 
refinery at Lysekil, north of Géteborg. The follows, in thousand metric tons: 
plant will have a refining capacity of 5 . : 
million tons per year; completion was ex- ———_——_ 
pected by late 1972. The OK organization’s C , Consumption 

. ommodity ————— 
share of the Swedish market for petroleum 1968 1969 

. products was about 17 percent in 1969. Gasoline................... 2,521. 2,683 : 
In petrochemical developments, AB  Kerosine___.___----_--..... 213 216 

| : Distillate fuel oil_-.-.....-.. 7,606 8,250 Svenska Esso completed its large (250,000- Residual fuel oil.--------2. 107248 11959 
ton) plant at Stenungsund; AB Fosfatbola- Other____ ~---------------- 71,464 1,638 
get and Unifos Kemi AB were expanding | Total_......._...--.. ?22,052 24,691 . 
annual capacities to 160,000 tons and —_— 
110,000 tons, respectively; and Uddeholms ___* Revised. 

ildin - . Source: Organization for Economic Cooperation 
AB was building a 24,000-ton plant. Mo and Development. (OECD) (Paris). Provisional Oil och Domsj6 AB reportedly had a 40,000- Statistics by Quarters; From Ist Quarter 1967 through 
ton-per-year capacity. 4th Quarter 1969, Paris 1970, 22 pp. 

Plans were made to build a 100-mile 

pipeline system for petroleum products Electric Power.—Output of electricity in- | 
from Géteborg to Grebro in central Swe- creased by 3.2 percent in 1969, to 58 bil- : 
den. The system will consist of two 10-inch lion kilowatt-hours (Kwhr). The share of 

: pipelines, one for white products and the total output contributed by thermoelectric 
other for (heated) heavy fuel oil. The plants (most of which burn fuel oil) rose 
lines will be built by Bjérklund and _ to 28 percent, compared with 13 percent in 
Wedin, with pipe supplied by the Hed- 1968, owing to less favorable hydraulic 
lurid division of TGO. conditions. Although output from nuclear 

Consumption of petroleum products con- plants is increasing, it accounted for only 
m tinued to increase, particularly gasoline about 1 percent of the total output, and 

and fuel oils. Total number of cars, trucks, imports of 5 billion Kwhr were required 
and buses rose by 10 percent to 2.5 million to augment the nation’s supply.



Th ndustr e Mineral Industry of Taiwan 

a By R. A. Pense? : 

Lacking extensive mineral resources, Tai- - ‘Beonomie sector. ~«41968~«41969. 7 
| wan’s mineral industry in 1969 became in- ©§———————______W_ 

creasingly engaged in processing such OUI mining. 22222s22o222222 10010 927 
foreign raw materials as crude petroleum, Metal mining______------..----.--. 88.7 106.4 

steel scrap, bauxite, and phosphate rock to NOs? evaporation eee 114.8 107.8 
meet national needs. The cement industry | Crude petroleum and natural gas pro- . 

continued to be the principal mineral in-  Cnemical ferdilizers.222272227777777 hel? 788.1 
dustry sector using domestic materials. To- Petroleum refining_______________-. 184.6 179.8 

gether with the chemical fertilizer industry, Overall nonmetallic products.._22727 128.1. 198.4 
these processing industries had an added Cement and cement products._______ 118.2 127.0 
value at least three times the production Basie metals-.--------------------, 19.0 144.0 
value of the extractive sector. Coal ac- The generally favorable economic out- | 

counted for about 63 percent of mine out- ook apparently encouraged the Govern- 

put value, although f or the first time i ment to declare intentions of proceeding 

recent years it declined | sign ificantly 1 with several important mineral-processing 
WT he 4 f th fifth 4 j projects. The most ambitious was an in- 

© rst year or the alth * year plan tegrated steel plant now scaled at 2 million 
(1969-72) ended fairly successfully in 1969 tons of crude. steel per year. Construction with a gross national product (GNP) Pre” of this facility is a major goal of the present 
liminarily estimated at $4,125 million (in development plan. A second petroleum re- | 1964 prices) . This represented an 8.7- finery, roughly the same size as the existing 

| percent increase over GNP in 1968, and it 110,000-barrel-per-day plant at Kaohsiung 
was above the overall 7-percent annual in the south, was to be constructed at 
6t owth rate projected for the P lan. The — shenao near Keelung ‘in the north. Plans 
extractive sector of the mineral industry for a major new nitrogenous fertilizer plant, 
wore accounted for 1.2 percent of 1969 similiar in scale to one completed in 1968 
NP. . . : and now producing up to 100,000 tons of 
Mining and mineral-related manufactur- urea and 140.000 tons of ammonia sulfate 

ing contributed gross production values of annually were also announced. | 

$80 million and $468 million (including In late 1969 the Asian Development Bank 
raw material cost), respectively, to the loaned $3.8 million to two Government com- 
economy in 1969. The former was 5 percent panies to further integration of the Tai- 
and the latter 20 percent above 1968 levels. Wanese nonferrous metal industries. Most 
Production indexes of the major elements of the $2.7 million assigned to the Taiwan 
of mining and mineral processing follow Aluminum Corp. and the $1.1 million allo- 
(1966=100) : cated to the Taiwan Metal Mining Corp. 

are for expanding rolling and fabricating 
| facilities. Besides supplying products needed | 

by the country’s emerging sophisticated | 
industries, the loans are expected to im- 
prove the national trade balance through 
import substitution and increased export 
earnings. 

. Substantial progress was made in 1969 

1 Research specialist, Bureau of Mines, Washing- 
ton, D.C. 
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toward Taiwan’s first atomic powerplant. Corp. is to supply the turbine and gener- 
Following recommendations made in March ator set. Completion of the plant, to be 
by the U.S. consulting firm, Bechtel Corp., located at Chinshan in northern Taiwan, is 

contract awards were granted in October scheduled for 1975. Total costs are presently 

by the Taiwan Power Company to two estima ted at $142.7 million, of which $96.1 

U.S. companies for the erection of a 600,000- million is to be in foreign currency. A loan 

kilowatt light-water reactor. General Elec- agreement was concluded in November. 

tric Co. is to provide the overall design, as The Export-Import Bank of the United | 

well as the steam supply system and the States will cover $79.7 million of the foreign 

initial fuel element. Westinghouse Electric cost. Hs 

PRODUCTION — 

The gross production of the mineral in- ably responsible for the 11 percent increase — 
dustry was valued at $548 million in 1969. to $153 million in nonmetallics value. 
This figure excluded the increasingly im- Quantitative output from petroleum re- 
portant manufacture of fertilizers, but in- fining, the most important of the fuel- 

cluded, among others, the major coal min- _ producing sectors, increased 37 percent. ‘The 
ing, cement production, petroleum refining, principal factor in the increase was larger 
and base-metal processing sectors. Possibly demand by powerplants for residual fuel — 
one-fourth of the value can be accounted oil. Output of the significant coal sector 

for by the costs of imported raw materials dropped 7 percent, largely because of pro- 
for the petroleum and. metal industries. duction difficulties. The relatively minor 

. The 17-percent rise over the corresponding crude oil and natural gas sectors posted 38 
gross value in 1968 was largely the result percent and 27 percent increases in pro- - 
of greater production of mineral fuels, duction, respectively. Completion of the | | 
which increased 21 percent to $259 million. new pipelines, processing facilities, — and 

. Value of metals output was up 24 percent consuming plants was principally respon- 
to $136 million, principally because of a sible for the natural gas rise. 
larger production of steel products to meet Nitrogenous fertilizer output rose signifi- 
accelerated demand by both domestic and cantly in 1969 because of the completion 
foreign consumers. Greater production of near yearend 1968 of a major urea and 
limestone for the cement industry was prob- ammonium sulfate plant at Hsinchu. 

| | Table 1.—Taiwan: Production of mineral commodities 
. (Metric tons unless otherwise specified) 

_ Commodity | _ 1967 1968 1969 

METALS | | 
Aluminum: 

Alumina, gross weight._....-....-.------------------------  ° 42,000 37,374 44,217 
Metal, primary_....-------.------------------------------ 15,440 20,020 22,108 

Copper: 
Mine output, metal content____.....-._.------------------- °2,800 e 2,300 e 2,300 

G ane refined, secondary__._._.___------------------------ 3,001 2,542 2,889 
, old: 

Mine output, metal content______......---.-..troy ounces__ 20,574 NA NA 
Metal_....._--------------------------------------d0-_.. 35, 563 20 ,994 21,486 

Iron and steel: 
Iron ore and concentrate__..__________--_-.---.---------.. 12,599 e 5,847 7,847 
Pig iron._..__-_--_-.-------_.--.-.-.------thousand tons__ 85 76 78 
Ferroalloys (ferrosilicon)_.....--.-.-..-.--.--------------- 1,968 2,189 1,718 
Steel ingots and castings__..._........._.--- thousand tons_- r 228 r 242 271 

Silver metal, primary_..........-..---....thousand troy ounces_- r 116 r90 81 

NONMETALS 
Asbestos. ._.-----.------------------~------------ +--+ +--+ 572 1,200 3,081 
Cement._...-..--------------------------------thousand tons-- 3,487 3,993 4,088 
Clays: 

Ceramic and pottery____..-____.---.----------------do___- 57 NA 7 
Paper filler...-..---.------------------------------d0___- 4 NA 5 
Used in cement___---------------------------------do__-- 634 NA 755 
Brick and tile...._-...-_---------------------------do__-- 830 NA 1,104 

Fertilizer materials, manufactured: 
Nitrogenous: 

Gross weight__..._.-.--_...----------------------do__~- 599 662 729 
Nitrogen content___.....--.--------------------d0___- 174 189 217 

Phosphatic: 
Other than Thomas slag, gross weight__...-------do__~- 204 204 197 
Other, P2Os content_____.----------------------do__-- 37 37 35 

See footnotes at end of table.
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Table 1.—Taiwan: Production of mineral commodities—Continued . 

(Metric tons unless otherwise specified) . ae 
Commodity 1967 1968 1969 

eee 
NONMETALS—Continued . 

Mixed and unspecified, gross weight____-__._____..____do____ 38 65 121 | 
Gypsum_.._..----------------- 2 eee doe 16 6 5 
Lime. ___-------------__---- ee doe r121 r1i9 110 
Pyrite and pyrrhotite (including cupreous): 

Gross weight__._.---._----_ 2-2 ee do 39 39 38 
Sulfur content____--_-__-__.------___ --_ _________do____ 15 e14 e14 

Quartz, quartzite and glass sand________________________.do___. 126 NA 129 
Salt, marine__-_-__---_-----_--._.-_-_-_---__ edo 517 311 383 
Stone, sand and gravel,-n.e.s., crushed and broken: . 

Dolomite____......-...---2-_____ ee do __ 57 79 59 
Limestone. __._..-- 2-22 dow. 5,727 6,612 7,406 

Sulfur, elemental: 
Native, other than Frasch__._____________._______________. 6,490 4,432 4,830 
Byproduct (recovered from refinery gases)____..___.._-___-__ 3,065 NA NA 

Tale and related materials: Soapstone____°_._____thousand tons__ Al 29 24 

MINERAL FUELS AND RELATED MATERIALS 
Carbon black. ___.-----2 eee 495 NA NA 
Coal, bituminous___-..____...__._.------_------thousand tons__ 5,078 5,014 4,645 

Coke: | 
Metallurgical... 2-2 eee ___do___- 188 e192 189 
Gashouse____.......--_._----__--_-___--_____ doi. 56 e 56 e 56 
All other_______ 2-2 eee dol. 8 e8 e8 

Total___--._--- eee do 252 256 253 
Natural gas !____-../_-..--. 2___._.__.____.__million cubic feet. _ 18,616 24,877 31,553 
Petroleum: 

Crude____._.--------..--.-.... thousand 42-galion barrels__ 246 421 581 
Refinery products: 

Gasoline, aviation and motor______.._..____.____do____ 2,889 3,031 3,811 
Jet fuel. __-. eee _do___e 2,208 r2,912 3,734 
Distillate fuel oil. ..._-.---_-_--22 eee do____ 3,039 3,337 5,496 . 
Residual fuel oil__..-_-------.-_-.-.-..-.-.---..do_... 7,739 11,258 14,875 . 
Liquefied petroleum gas________._.-.__..______._do____ 440 . 677 879 
Asphalt and bitumen, refinery____.______________do____ 626 TAT 750 . 
Lubricant oils and feedstocks_____....__.-_-....-do____ 603 681 768 
Other, including unspecified. _______..___._.__.___do____ 406 506 21,513 

re EN Phi hep SSE ise Ur 

e Estimate. t Revised. NA Not available. 
! Includes unknown amount processed into natural gas liquids by field plants. : 
2 Includes 420,000 barrels of naphtha. 

| TRADE | 

‘Trade in the principal mineral commodi- major components of Taiwanese mineral 
ties rose in 1969 largely because of the trade in 1967-69. 

worldwide steel boom in which Taiwan . oe 

participated as both a consumer and sup- Table 2.—Taiwan: Value of principal 
. . . . mineral export and import commodities 

plier. While the expanding domestic econ- - 
. . (Million dollars) 

omy raised demand for foreign ungalvan- 9 —— WW 
ized sheets, exports of Taiwanese sheets Commodity _ 1967 1968 1969p 
(both galvanized and ungalvanized) , and EXPORTS 

i . Copper ore____-_____._- $1.7 $1.8 $1.3 bars and rods found ready foreign markets Tron and steel products.” tz'7 6r ins) She 

Shipments of cement, the country’s second Aluminum products____- 3.0 2.8 4.1 
: ° Cement_____.__-_____-- 18.4 13.9 9.1 largest mineral export, fell sharply again. Manufactured fertilizers _ 6.7 3.9 4.3 

In 1969 these were only about half the Petroleum products_-__-- 5.0 5.7 7.5 

value of those in 1967 and represented a Total......-...-... 52.5 89.9 47.9 
7-year low. The foreign exchange cost of IMPORTS rs 
petroleum products, the second largest min- fron and steel scrap____- 10.0 9.3 10.2 

i i ‘ i Iron and steel products. _ 63.4 58.1 77.5 eral import item, increased only marginally. Other metals and alloys. 1610153 17/3 

This was principally the result of lower  Sulfur_____._.--_.__-._ 10.8 8.6 3 8 
e e e * ili e r e e 

unit costs of the foreign crude oil, which Petroleum and products r 12.1 

constitutes the bulk of petroleum imports. (mostly crude oil)----- ©45.0 58.1 59.1 
Crude imports actually increased almost Total__....-------- ©" 157.4 1155.7 184.3 

7 percent quan titatively. Table 2 shows the e Estimate. P Preliminary. r Revised.
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Table 3.—Taiwan: Exports of mineral commodities 

. . (Metric tons unless otherwise specified) 

| Commodity 1967 1968 

| METALS . 
Aluminum and alloys, all forms_____._____.__._.-___-----_--------_---- 4,552 6,052 
Copper, ore and concentrate, including cement copper____.-.------------- 15,669 16,452 
zron and steel, metal: 

Pig iron and ferroalloys____..---_.-----.------.-----_------------- 5,574 376 
Semimanufactures______..._----.....--_-.----....-_thousand tons__ 136 94 

| NONMETALS . 

Cement...__..-.-.-----------------------------------..thousand tons__ 1,130 . 882 
Fertilizers, manufactured: 

Nitrogenous_._--_-_-----.---------------------------------_d0____ 68 A9 
Phosphatie__-_------------------------------------.-------do____ --- 7 
Other, n.e.s____------------------------------------_--------d0____ 16 2 

Salt__--.------------------------------------------------------d0___- 17 11 

| MINERAL FUELS AND RELATED MATERIALS 

Coke___.---------------------------------------------thousand tons__ 8 5 
Petroleum refinery products: 

Gasoline__._.-.---........--.---------_thousand 42-gallon barrels__ 87 15 
Residual fuel oil_.._._..-_._._--__----- 1-2 dO aoe 107 
Lubricants and feedstocks_____._._..__....------._.-.-.-------do___~ 349 320 
Pitch and asphalt___...-_-.____--__-.----_-___. do. 168 176 
Other..._.._------_--.-.------- eee dL 46 --- 

Source: Chinese Maritime Customs, Statistical Department, Inspectorate General of Customs (Taipei, 
Taiwan). The Trade of China 1967 (pub. 1968), 863 pp.; 1968 (pub. 1969), 916 pp. 

_. Major destinations of selected Major origins of selected 
commodities, 1968 commodities, 1968 

(Thousand metric tons unless otherwise specified) (Thousand metric tons unless otherwise specified) 

Commodity Quantity . Commodity Quantity 

Aluminum and alloys, all forms Aluminum and alloys, bauxite, tota]_______ 55 
metric tons_.._ 6,052 Brunei_..---2 eee 54 

Japan__._....------.-.-.---do____ 3,380 Iron and steel, secrap______.___-________- 223 
Copper, ore and concentrate, including United States. ___..-_-_ 22-2 ee 104 

cement copper___....---------------- 16 Hong Kong. _______-_-----_ ee 48 
Japan. .__._-_..--.--------------- 16 Iron and steel, semimanufactures_______-_ 425 

Iron and steel, metal, semimanufactures- _ _ 94 Japan. _ eee 349 
Thailand__._..__.._-.---_--------- 31 Fertilizers, crude, phosphatie__...._._.-.-.. °¢ 168 
Philippines__..._-.---------------- 14 Morocco__._-----.----_------------ 98 
United States. .._...-------------- 8 Fertilizers, manufactured, nitrogenous_ -_ -_ --_ 64 

Cement__...__.._...-.---------------- 882 Japan... .--- 2. eee. =. 64 
South Vietnam. -_----------------- 520 Fertilizers, manufactured, potassic_______- 111 
Kuwait_..-_.--------------------- 97 United States___..-.....----------- 78 

Fertilizers, manufactured, nitrogenous. _ _ - 49 Gypsum___________--- eee 85 
South Vietnam___.__-.--.--------- 49 Australia_._---_-. 2 eee 53 

Petroleum, refinery products, lubricants Mexico__.__-.________-___-.__----- 31 
and feedstocks Sulfur_.____.-.--2 2 eee. 66 

thousand 42-gallon barrels__ 320 Canada_______.______-__-_-___---_--_ 25 
Japan_______--.-_.-----.-__do.___ 203 United States_____.._.__..- 22 18 
Philippines._.....-..---------do___- 52 Japan. _....- 2 eee 13 

ee Petroleum, crude 
thousand 42-gallon barrels... 22,820 

Iraq..-..-.---_--------------do__._ 18,556 
Petroleum, refinery products, fuel oil 

do__._. 4,252 
Kuwait_..._..._......-._..-..do____ 2,646 

e Estimate.
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Table 4.—Taiwan: Imports of mineral commodities Pp 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

| METALS 
Aluminum and alloys: — 

Bauxite___..._-_----------------------------------thousand tons_. 3 108 55 
Scrap-_---.---.-------------------------------------------------- , 854 4,299 
Unwrought and semimanufactures_____.-.----------------.-------.- 4,410: 5,581 

Copper and alloys, all forms___-__.------------------------------------ 3,618 5,642 
Iron and steel: 

Ore and concentrate. -------------------~-~------~ -thousand tons. - 68 49 
Scrap.-------------------------------------------+- +--+ --- do 218 223 
Pig iron and ferroalloys.__----..-----_-------.--------------do____ 26 28 
Ingots and other primary forms_____-.-.-..._._._._.._--..-.-._...do____ 50 ‘21 
Semimanufactures___._------------------.-.-------.__-_----do____ 374 425 

Lead and alloys, all forms._-..----------------..--------------------- 5,454 4,139 
Manganese dioxide. - - - ~~~ - ~~~ ~~ +2272 nen nanan anne nae cane 1,820 1, 632 

ereury_.--.------------------------.---------------76-pound flasks. _ ,40 
Nickel and alloys, all forms.__....------..-----__._--------- ee eee ee 152 385 
Tin and alloys, all forms____.._....--..----..---_-------.---.-long tons__ 328 303 
Titanium dioxide___._._._.----.----.------- +--+ eee 2,738 . 4,136 
Zine and alloys, all forms._._...-....-.---....------------------------- 10,912 10,797 

NONMETALS | 

sbestos.._...-.----------------- ee en ee , ’ 
Fertilizers: 

Crude: Fhosphatic.------~------------------------- thousand tons. - e155 e 168 
anufactured: 
Nitrogenous.__._.__--..------_----------=-------------do____ 172 64 
Potassic_._.-.-..------_------------ +e dO 95 111 

Graphite. __:_.......-.-----..-_------2 ee eee 2,002 4,651 
Gypsum. ____-..----------------_~--------__-~-----_-_thousand tons_- 62 85 
Sulfur__...-..--------------- ee eee dL 166 66 

MINERAL FUELS AND RELATED MATERIALS 
Coal__.---------------------------------------------- thousand tons-- 12 2 
Petroleum: . . 

Crude_....---.----------..----..-...----thousand 42-gallon barrels__ 18 , 250 22 ,820 
Refinery products: 

Fuel oil. _-..-------------------------_----------------dor._- 858 4,252 
Lubricants. _..-.-.._--.-------------------------------do-... © © 202 201 
Other___...--------.----------- ee 0, 143 97 

e Estimate. 
Source: Chinese Maritime Customs, Statistical Department, Inspectorate General of Customs (Taipei, 

Taiwan). The Trade of China 1967 (pub. 1968), 863 pp.; 1968 (pub. 1969), 916 pp. 

COMMODITY REVIEW . 

METALS . technical assistance from French, German, 

. ; . Japanese, and U.S. sources has _ been 
Aluminum Corp. (ALCO) ne country’s arranged. Malaysian bauxite was the Peo 

. . ? . cipal raw materials for TALCO’s 196 
Government-owned aluminum-producing | perations 
concern, considerably amplified its present . . . | 
expansion program. In addition to the Copper.—Chinkuashih mines of the Gov- 
planned increases of its 42,000-ton-per-year ernment-owned Taiwan Metal Mining Corp. 

alumina facility to 76,000 tons by October (MMIC) continued to account for over 
1970 and its 20,000-ton-per-year primary 90 Percent of the mine copper produced. 
aluminum installation to 38,000 tons by /! Chinkuashih output, which included 
1971, TALCO now plans with foreign aid copper concentrate and cement copper 1n 

to raise the capacity of a recently installed 2 2-to-I ratio (in terms of metal content) , 
cold-strip mill to 5,000 tons annually; to was shipped to Japan for processing and 
construct a 2,000-ton-per-year aluminum return. ‘TMMIC’s existing mine smelter 

alloy rod and wire mill; to build an inter- also provided over 90 percent of the 
related superpurity refinery and foil- country’s small output of electrolytically 
manufacturing plant producing 200 tons produced copper metal, all of which was 
annually of foil and 350 tons of strip and derived from scrap. Construction was ini- 
wires; and to establish a fabricating plant tiated at Chinkuashih on a small, new 
for aluminum containers. Financial and smelter to produce a 44-percent-grade
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copper matte by mid—1970; this will be part of the program to raise annual capac- | 
sent to Japan for further treatment until ity to 1.7 million tons in 1970. 
appropriate refining facilities can be built. Fertilizers—The principal new facility 
TTMMIC also made arrangements during added in 1969 was a 45,000-ton-per-year 
the year to erect, with foreign financial and mixed-fertilizer unit at Kaohsiung. Con- 

technical assistance, a modest fabrication struction reportedly was also started on a 
plant to produce annually 200 tons of second unit at this plant, which is owned 
copper strip, 400 tons of brass strip, and by the Government’s Taiwan Fertilizer Co. 
1,200 tons of copper wire. If all plans are (TFC). At yearend Taiwan had a total 
completed, TMMIC will join TALCO as annual fertilizer production capacity of 
an integrated nonferrous metal producer. — about 1.2 million tons divided among 6 

Copper exploration in eastern Taiwan companies and 13 plants. TFC, however, 
centered in 1969 on the Chimei area near Owned eight of the plants and accounted 

Haulien. Geophysical and geochemical in- for 62 percent of production capability. 

vestigation has suggested the presence of Annual production capacity by kind of 
sizable tonnages of porphyry copper in fertilizer (with TFC’s portion in paren- 

more than one location. Test drilling was theses) is as follows: 
7 underway at yearend to prove up reserves. 

Various international mining companies Thousand 
expressed interest in the development of the metric : 

Chimei copper deposits. Ammonium sulfate ~------. soe . a7} 
— " ish- rea -.------~~-~~---------- 0 Iron and Steel. Plans for the establish Caleiumn superphosphate 77 at (180) 

ment of a conventional integrated steel Nitrochalk _-_---_-_-_---__- 70 (70) 
plant were reviewed near yearend, following Ammonium phosphate ------ 25 (25) 
completion of a feasibility study by Austra- Mixed fertilizers | ---------- 19 (50) 
lian experts. A 2-million-ton-per-year plant "MINERAL FUELS — 
is to be built over the next 5 years. Details . 
on this much-discussed, altered, and post- Coal.—Production fell significantly in . 
poned project have not yet been ascertained. 1969. This is attributed to a shortage of 

Two-thirds of Taiwan’s steel demand W0rkers; to delays (caused mainly by finan- 
continued to be met principally from about ial distress) in announced plans to con- 
35 small electric-arc furnaces with a capac- SOlidate the approximately 300 existing 
ity of about 200,000 to 250,000 tons an- small, inefficient mines into fewer, larger, 

nually. Additional steelmaking facilities ™O*° effective units and to open some 13 
added approximately another 100,000 tons "€W modern pits; and to the increasingly 
of capacity. Rolling (including rerolling)  "On-competitive prices of coal. Not only 
capacity totaled approximately 300,000 tons; WS output far below the 5.75-million-ton 

about 60 rolling units were in existence, ‘target set for the year, but it dropped be- 
including four wire-rod mills. The Taiwan "€ath the 5-million-ton level for the first 

: : ; ime since . Difficulty in obtainin Iron Manufacturing Co. was by far the larg- ' 1963. Difficulty in ob 8 
est of the approximately 15 iron producers. enough fuel to keep coal-burning power- 

plants operating smoothly reportedly was 
NONMETALS the principal factor behind Taiwan Power 

; Company’s import of about 200,000 tons 
oroduction growth imal. prin’ vally at of Australian coal in 1969 as an emergency 

reserve. 
meeting domestic demand characterized the Some 37 workers were killed and 47 

cement industry in 1969. The capacity of others injured on July 7 in a coal dust 
Taiwan Cement Corp.’s (TCC) Suao plant explosion at a mine northeast of Taipei. 
on the northeastern coast was virtually Allegedly, it was the country’s worst min- 

doubled to 530,000 tons annually with the ing disaster in recent years. 
addition of a fourth kiln. This raised the Natural Gas.—Development of natural 

total capacity of TCC’s four plants to 2.2 gas continued in 1969, with the efficient 
million tons, about 40 percent of the na- _utilization of rather limited resources. A 
tional capacity. Asia Cement Corp., with phased construction schedule was being 
its only plant at Hsinchu, ranked next to drawn up for laying by 1972 about 150 
TCC; a fourth kiln was being installed as miles of 16-inch pipe. The pipeline is to
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extend from the producing Hsinchu and use of residual fuel oil by powerplants. 
Tiehchenshan fields of northwestern Tai- Consumption of about 16.5 million barrels 
wan, already connected to Taipei in the of residual fuel oil, 3.4 million barrels of 

north by about 65 miles of line, to Kaoh-_ distillate fuel oil, 2.6 million barrels of 

siung in the south. At Tiehchenshan a_ gasoline, and 1.6 million barrels of other 

natural-gas processing plant was completed. products was projected. Industry was ex- 
It is capable of treating a slightly over 100 pected to use 63 percent (mostly residual 
million cubic feet daily of natural gas and _ fuel oil) ; transportation, 26 percent (largely 
extracting up to 300,000 barrels annually of gasoline and distillate fuel oil); fishing 
gasoline, as well as substantial amounts of fleets, 8 percent; and residential and com- 

liquefied petroleum gas and ethane. Near mercial heating and lighting, the other 3 | 
the existing gasfields at Miaoli, construction _ percent. 
on Chang Chun Petrochemical Co., Ltd.’s Government efforts to lower cost of im- 
150-ton-per-day methanol plant was moving _ ported crude oil continued throughout the 
toward completion in 1970. Further inves- year. To reduce use of the comparatively 
tigation of the new and apparently promis- expensive small charter tankers now bring- 
ing Chiting and Chingtsaohu fields, also ing in foreign crude, the Chinese Petroleum 
located in the northwest, was continuing. Corp. ordered four 100,000-deadweight-ton 
The deepest well ever drilled in Taiwan, tankers. One of these was reportedly com- 
however, was the apparently unsuccessful pleted in early 1969. Offshore unloading 

| wildcat drilled in March to 18,000 feet at facilities, capable of receiving tankers up 
Pakuashan in the northwest. to 100,000 tons, reportedly were completed 
Petroleum.—Although output of indige- off Kaohsiung, where the present refinery is 

nous crude oil increased 38 percent in 1969, located. At Shenao in the north, where a 

production was still a mere fraction of new refinery is to be built, offshore dis- 
domestic consumption. Civilian demand for charging facilities to handle 150,000-ton . 
products, including bunkers, was projected tankers were being planned. oo 
in late 1969 to reach 24.1 million barrels During the year, the Government became 

by yearend, 30 percent more than the pre- concerned about offshore oil legislation in 
vious year. Most of the overall increase was view of potential resources in the East 
to be accounted for by a sharp rise in the China Sea.





The Mineral Industry of Thailand’ e Mineral Industry of Thailand 

By A. F. Grube? and K. P. Wang 3 

Thailand’s mineral industry recorded a thermoelectric and hydroelectric power gen- - 
moderate growth in output value in 1969, erating capacity. Capacity will be increased 
chiefly as a result of higher tin prices in by 560 megawatts. The total cost of the 
the latter part of the year rather than be- expansion program will be equivalent to 
cause of notable increases in volume of out- $92.4 million, with the Thailand Electricity 

_ put. The higher value of mineral industry Generating Authority providing the remain- 
output was an element in the overall con- ing funds. This is the World Bank’s fifth 

_ tinued upturn in the national economy, loan for electric power in Thailand. Con- 
reflected in preliminary figures for the gross sumption of electric power in 1969 was 
national product equivalent to $5,929 mil- considerably higher than the 2,540 million 
lion (current prices) for 1969, compared kilowatt-hours consumed in 1968. In the 
with $5,575 million for 1968. | field of nuclear power, Chonburi Province 

At yearend, the Parliament of Thailand was chosen as the site for Thailand’s first 
was considering a proposed petroleum law atomic powerplant. According to the Elec- 
drafted by the Juridical Committee and tricity Generating Authority, construction of 
approved by the Thai Cabinet. Six large the $125 million plant would begin in 1971 
oil companies, five United States and one for completion in'1977.0 | 
British company, were conducting surveys BO 
in the Gulf of Thailand on the basis of LR. uae a ; 

eo. . . Based to a significant extent on: information 
preliminary awards and provisional legis- from the Thailand ‘Department of Mineral Re- 
lation. sources. The Mining Industry of Thailand. No- 

In January 1970 Thailand was granted a ye ndustey een? Be vemu of Mines, Washing- 
World Bank loan amounting to $46.5 mil- ton, D.C. | ; , & Mi 
lion to be used for expanding the country’s Wastineten ey physical scientist, Bureau of Mines, 

PRODUCTION 

Thailand maintained its position as the Comparing Thailand’s leading mineral 
free world’s third largest tin producer, with products in terms of tonnages for 1968 and 
metal output down about 11 percent from 1969, cement showed little change, petro- 
that of 1968. The value in 1969, however, leum products and fluorspar increased more 
was considerably greater than a year than a fifth, iron ore declined slightly and 
earlier, because of much higher average mine tin output fell by 12 percent. Higher 
tin prices. Thai tin accounted for more prices in some lesser metals, such as tung- 
than half the country’s total mineral pro- sten and antimony, created more interest in 
duction value, excluding manufactured _ their exploration and extraction. Manganese 
cement and refined petroleum. Fluorspar output continued to decline, because of re- | 
and iron ore were next in importance. duced Japanese purchases. 

TRADE 

Tin exports, valued at $73 million dur- Exports of cut and uncut precious and 
ing 1968, continued as Thailand’s most im- _semiprecious stones (exclusive of diamonds) 
portant mineral commodity export, with valued at $6.6 million ranked second to 

the value reaching $79.6 million in 1969. tin among mineral commodity exports; this 

699
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Table 1.—Thailand: Production of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 p 

METALS 
Antimony: 

Ore_._.------------------------ + ee =  --ee 2,280 423 1,560 
Mine output, metal content e.__...__------------------------- 1,026 202 750 
Metal__.__._.._-..-------------~--------- ee eee 129 380 246 

Chromite_.__.._-_-_-.----.------------------------------------- 210 ween ee wane ene 
Columbite__._._-_-..----------------------------+-+------+-+------ 46 40 26 
Tron and steel: 

Iron ore, 55 percent iron_----------------------thousand tons__- 549 500 ATT 
Pig iron.__..-..----------------------=---------------d0___- 6 17 11 
Steel ingots and castings. _..---------------------------do___- 3 5 4 

Lead, mine_.-----.--------------------------------------+------- 3,477 2,720 1,900 
Manganese: 

Battery grade, 75 percent manganese dioxide -_-___-_-----------.- 9,145 5,855 4,226 
Metallurgical grade, 46 to 50 percent manganese dioxide____..._.. 69,420 35,213 25,595 
Chemical grade, 75 percent. or more manganese dioxide....._--..  ___ --- ~uuueee 115 

Rare-earth minerals, monazite____--.-----------------------------  ------- 40 65 
in: . 

Tin-in-concentrate_._...------------:--------------long tons... 22,490 23 , 678. 20,786 
Metal__.._.-.--_----..---_---------------------------do.... 26,634 24,662 22,049 

Tungsten concentrate, 65 percent tungsten trioxide. __-_.----_------- 839 965 1,267 
Zine, mine (in lead-zine ore) e.__-....----------------------------- 1,400 1,100 700 
Zircon. __.--------.-------- ee ee ee eee eee 1,530 3,220 250 

NONMETALS 

Barite__...-._....-.-..-.--.------------------------------------ . 224 ------- wo----e 
Cement__.._....------------_------.----------..--thousand tons_. 1,737 2,365 2,403 
Fluorspar, 80 to 85 percent calcium fluoride.__........__-_.--------. 183,152 245,107 297 , 560 
Gypsum_.__.._....-------.--------.~-------------- =~ ------- = 61, 696 128 ,094 92,034 
Marl (used for cement)___.___.-...--.-.-.---------thousand tons_- 1,214 1,624 1,584 
Salt, sea, 85 to 90 percent sodium chloride e._.__._...___thousand tons_- 110 150 200 
Sulfur, elemental, byproduct (recovered)-_._------------------------ NA 6,693 798 
Tale and related materials, pyrophyllite.._.....-__..___._.-.------- 13 3,363 1,982 

MINERAL FUELS AND RELATED MATERIALS 
Coal, lignite e_.____.__----.-_.---------------------thousand tons_- 335 — 305 348 
Petroleum: 

Crude____-.--.-------------.---.-_thousand 42-gallon barrels_ . 14 26 16 

Refinery products: 
Gasoline and naphthas_____.-...-.-------------...-do____ 3,214 . 3,357 4,880 
Kerosine__....---_----------_--------------------do___. 562 992 NA 
Jet fuel... -.._----------------------~-- ~~~ do 1,364 1,197 1,591 
Distillate fuel oil. .........--__.--__-----_----...-.-do-__~ 4,987 5,405 16,471 
Residual fuel oi]_._..__.---._-----._--------.--.--.-do__.- 3,910 5,127 . 6,375 
Lubricating oil...____._._..------------_------..-.do-__- 47 63 e 70 
Asphalt___...----.------.-----.---_--------------do._.- 767 r 756 TAT 
Liquefied petroleum gas___._...--------------------do---- 147 t 408 598 
Other___.__..-----_--------------------- dO Le w-----e wane ne 

Total__._-._-____---_-_--------_-----------------do._._. 14,998 17,305 NA 

e Estimate. P Preliminary. t Revised. NA Not available. 

Table 2.—Thailand: Exports and reexports of selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

METALS 
Antimony ore and concentrate__.____-__ 2,778 1,102 West Germany 821; Japan 197. 
Iron ore__..__.....-----thousand tons_- 496 402 All to Japan. 
Lead ore and concentrate______________-_ 9,183 7,755 Netherlands 6,275; West Germany 1,200. 
Manganese ore and concentrate_________ 80,353 45,006 Japan 40,390; Taiwan 3,310. 
Tin metal_____.__.-.._..___long tons__ 26,572 23,688 United States 11,855; Netherlands 8,770. 
Tungsten ore and concentrate___________ 888 819 Japan Ac United Kingdom 190; Nether- 

ands 92. 
NONMETALS 

Cement.___.__-___-_--------._-.____.-. 33,817 34,709 Laos 34,545; Burma 144. 
Feldspar, leucite, nepheline, fluorspar, and 

syenite.._.__..-__..-..---_.--__----. 125,752 204,871 Japan 199,303; United States 3,700. 
Precious and semiprecious stones, except 

diamonds._____._...._thousand carats... 11,107 5,456 Hong Kong 1,319; Switzerland 975; West 
Germany 661. 

Salt____...------------thousand tons_-_ 88 108 Malaysia 57; Japan 25; Singapore 21. 
MINERAL FUELS AND RELATED MATERIALS _ 
Petroleum, crude oil (reexports) 

_ thousand 42-gallon barrels-_-_ 119 ~------ 
Petroleum refinery products____.-do__-- 1,331 272 Taiwan 113; Laos 88; Singapore 55. 
Bunkers.__________._-_-_-.__-_-._do.--~- 169 346 

Source: Thailand Department of Custqms.
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was due primarily to significantly increased became most important in world trade of 
exports of sapphires. It is to be noted, how- that commodity, with the country ranking 

ever, that Thailand imports large quantities second or third among exporting countries. 
of uncut stones for cutting and reexporting. Iron and steel, all forms, valued at $88.4 

During 1968, for example, Thailand im- million, were Thailand’s most important 

ported uncut sapphires amounting to mineral commodity imports during 1968. 
19,413,734 carats and exported cut sapphires Imports of crude oil, valued at $47.8 mil- 
amounting to 2,007,649 carats. lion and refined petroleum products valued 

Other significant exports by value in- at $47.3 million occupied second and third 
cluded feldspar, leucite, nepheline, fluor- place. The only other significant mineral / 

spar, and syenite, $5.6 million; iron oreand commodity imports by value were alu- 

concentrates, $2.5 million; and tungsten ore minum, all forms, $6.7 million; copper, all 

and concentrates, $2.1 million. Thai fluor- forms, $5.9 million, and zinc, all forms, $5.1 

| spar, predominantly exported to Japan, million. | 

Table 3.—Thailand: Imports of mineral commodities 
| (Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

METALS 
Aluminum and alloys: 

Unwrought_._.___.__-.----.------ 4,571 5,231 United States 3,571; Canada 1,189. 
Semimanufactures________._-.______ 3,533 3,580 Japan 1,927; West Germany 345. . 

Copper and alloys: . 
Unwrought__......-_------_------ 370 223 Australia 152; New Zealand 50. 
Semimanufactures___.......---- -- 5,185 5,256 Japan 4,008; United States 470. 

Iron and steel: 
Scrap. -._.----_------------.---.. 25,110 75,105 United States 42,986; Belgium 14,079. 
Ferroalloys___........--_----_-_--- 2,332 3,487 Republic of South Africa 1,413; Japan 976. 
Semimanufactures................. 657,359 647,077 Japan 433,833; Hong Kong 62,954. 

Lead and alloys: 
Unwrought___.__-_-_-..-___------ 1,667 2,932 Australia 2,560; Japan 260. 
Semimanufactures____._..________-- 76 256 United States 141; Japan 55. 

Mercury__.__._.....--.76-pound flasks _ _ 17 256 United Kingdom 211; Japan 39. 
Nickel, all forms____--.-.---_------___ 230 248 West Germany 122; Japan 94. 
Silver and alloys, all forms 

thousand troy ounces__ 168 54 India 48; Japan 3. 
Zine and alloys: 

. Unwrought____________-------._-. 16,650 © 14,646 Australia 9,374; Japan 2,695. 
Semimanufactures.____________-_-- 2,208 2,188 Poland 1,055; Australia 305. 

NONMETALS 
Asbestos, crude____...-_.----.-_-----. 24,107 19 , 534 Republic of South Africa 12,433; Canada 

Cement_._._...---------------------- 312,286 | 107,365 Japan 64,222; Taiwan 31,300; Malaysia 

Clays and refractories: - — 
Crude clay, n.e.s_.._-__---------_-- 4,203 9,391 India 3,277; United States 3,026. 
Clay construction materials: 

Refractory.....---.-..------. 11,273 11,730 Japan 6,675; Taiwan 1,396. 
Nonrefractory_____-._-.-----_ 11,470 11,571 Japan 6,658; West Germany 2,200. 

Diamonds: ° 
Industrial_________________earats__ 708 101 Republic of South Africa 96; United King- 

om 5. 
Gem, cut and uneut________-do___. 4,463 42,693 Republic of South Africa 11,203; United 

Kingdom 9,219; Netherlands 8,300. 
Fertilizer materials, manufactured: 

Nitrogenous______....._..-.-..... 57,485 46,577 West Germany 15,599; Japan 14,309; 
United States 6,823. 

Phosphatiec____......--..--....-.. 88,870 134 , 293 Japan 80,119; Italy 17,000; United States 

Potassic_.......-.---------------- 8,259 3,858 United States 1,505; West Germany 800. 
Mixed____-.------_-------_-----_ 67,897 80,760 West Germany 31,376; Japan 15,106; 

Malaysia 10,175. — 
Ammonia, anhydrous_________.__-- 429 538 Japan 334; Indonesia 83. 

Graphite___._....._.---.----_--------_- 860 1,021 Japan 665; South Korea 164. 
Precious and semiprecious stones except 
diamonds__._.......thousand carats._.. 18,145 28,662 West Germany 6,475; Switzerland 4,577; 

France 4,144. 
Sulfur (elemental)_.________-.___.___-- 15,955 14,849 Poland 7,879; United States 2,554; West 

Germany 1,728. 
Tale, soapstone, and steatite.__________- 2,056 2,162 South Korea 1,610; Japan 303. 

MINERAL FUELS AND RELATED MATERIALS 
Coke_____-_---------- eee ee 5,991 10,770 United States 6,889; Japan 2,610. 
Carbon black__..----...-_------------ 3,557 5,026 United States 2,373; Australia 1,229. 
Liquefied petroleum gas 
_.------...-thousand 42-gallon barrels -_ - 50 91 Singapore 56; Indonesia 23; Japan 7.
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Table 3.—Thailand: Imports of mineral commodities—Continued 

| (Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

MINERAL FUELS AND RELATED MATERIALS— 

. Continued 
Petroleum: . 

Crude_.__._____-___---------do.... 16,034 20 ,288 Persian Gulf countries 9,893; Saudi Arabia 
509; Iraq 1,681. 

Unfinished oils__...._.....--do_.-..  ------- 1,596 United Kingdom 669; Kuwait 271; Ira 
153 q 

Refinery products: 
Gasoline______-...----_do_... 1,362 1,209 Iran 386; Indonesia 228; India 191. 
Kerosine__._----.------do-__-- 305 252 Iran 90; Malaysia 53; Indonesia 26. 
Jet fuel__.----.--------do-~-- r 592 702 Saudi Arabia 331; Iran 230; Bahrain 91. 
Distillate fuel oil. _......do__-- 4,462 7,898 Tran 3,838; Saudi Arabia 1,779; Kuwait 

Residual fuel oil__-------do---- 1,442 1,307 Indonesia 1,096; Singapore 144; Iran 48. 
Lubricating oil.____...-.do-__- 582 617 Singapore 280; United States 214; Japan 

, Asphalt___....---------do___- 34 380 Japan 153; Singapore 96; Iran 43. 
Petrolatum and wax.__---.-_do.__-_ 39 41 Indonesia 20; United States 7; Japan 6. 

Other_...--.-----------do-___- t 165 186 Singapore 58; Indonesia 23; Japan 17. 

Total_.-.._.__.._--..do._-_- 8,988 12,542 

r Revised. 

Source: Thailand Department of Customs. . 

COMMODITY REVIEW 

METALS work including diamond drilling of copper 
Aluminum.—Alcan Aluminium, Ltd., of deposits located at Loei in northern Thai- 

7 — " land, where reserves ma order 
Canada announced that an agreement was £ 80 ah s f Y pe on the orde 

| signed with P. Piya Co., Ltd., to form a new ore The } oe cosion. vit h f oe hig nee : 
aluminum venture called Alcan Thai Co., were originall an ee to Mr. Suwan 

Ltd. Each party holds half interest, and Viravhol 8 h y Br d ° 

Piya’s assets of a 1,650-ton aluminum ex- f trapao’ wae ae nobam € arrangements | 
. : , . eqege . or Si nd Dillingham : - 

- trusion press and anodizing facilities will re Sign al a d >il ng 4 to conduct nin 

| be’ turned over to the new management. ploratory operations under a partnership. 
. . . ran . - 

| Thailand has been importing about 10,000 arrangement Mining rights for two de 
tons of aluminum ingot and semimanu- posits in the area were gr anted to a joint 
factures annually, about half of each type. ved the US. ee including Mr. Viraphol 
Antimony.—Thailand’s antimony indus- It was ret orte d that the Japanese firms 

try, comprised of small mines scattered . Oe - Jap . 
around the country, was producing at an Sumitomo Electric Industries, Ltd., in col- 

, . ration i itsui . . 
annual level of about 1,000 tons of anti- laborati with Mitsui and Co., . Ltd 
mony-in-ores and up to a few hundred tons planned to establish the Siam Electric In- 

of metal until 1968 when many operations dustry Go. at Bangkon a he Pie. ° 
were shut down, including the largest mine . 5 si JPP 6 an 
‘n Surat in the south. As a result of the Wi® Raw material requirements will be 

. _ . . im from . 
many-fold increase in world antimony prices ae wen d Cabinet has taken 

beginning in late 1969, exploration became steps to revoke the law res ni ° h 

active again, particularly in northern Thai- C P he rich Serving tO fe 
land, and some of the abandoned mines rown the night to explore fo r gold. In 
there and elsewhere have resumed small- anticipation of the law’s revocation, 13 firms 

scale operations. Miners in Thailand, how- pave “P pee Or concessions in me Pe 
ever, consider stibnite mining a rather risky InCEs ¢ erenabun, con ani, op Dur, 
business Prachin Buri, Loei, Nong Khai, Chacho- 

Copper—There were indications that Suen. ». aaa ae x ou he akon 

Thailand might soon join the ranks of the Chan , Mai Me d Chiar Ra; 4 uemonnat, 

world’s copper producers. A consortium 8 -; tang Nal. 
comprised of Signal Oil Co. and Dillingham ‘The Invest Bankok). V. 1. No. 10, S 

Corp. performed extensive investigation tember 900 ok). V. I, No. 10, Sep-
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Iron Ore—Although iron occurs in cent Japanese financing. The first step 
many parts of the country, no deposit of would be to build a 200,000-ton-per-year 
significant economic consequence has as_ cold tandem mill, followed eventually by 
yet been discovered. Most of the roughly blast furnaces, converters, and other facili- 
half million tons of iron ore produced ties with a combined annual capacity of 1 
annually in Thailand during recent years million tons. 
has come from Nakhon Si Thammarat in Lead and Zinc.—Thailand’s lead-zinc de- 

the south. The bulk of the output has gone posits occur mostly near the Thai-Burma , 
to Japan, since the Thai steel industry, oyder. Kanchanaburi has been the only 
which is capable of producing a few hun-  jeag-producing Province in recent years, oo 
dred thousand tons of steel products an-  fyynishing about 3,000 tons of lead-in-con- 
nually, starts from scrap, pig iron, steel  centrates annually. The Mae Sod zinc de- 
ingots, and semimanufactures rather than posits, with reserves of several million tons 
iron ore. of very high grade nonsulfide ore in the 

Iron and Steel.—In April 1969 the Inter- form of smithsonite and calamine, were in- 
national Finance Corporation made an in- vestigated by National Lead Co., but this 

vestment of $22.1 million in the Siam Ce- U.S. firm decided not to develop the prop- 
ment group of companies. A portion of ‘TY for the time being. 
these funds was to be used to enlarge the Manganese.—Thailand produced man- 

facilities of Siam Iron and Steel Co. Ltd., ganese of various types from the Provinces 

owned by the Siam Cement group. The of Lamphun, Songkhla, Yala, and Chiang 
company plans to build a 150,000-ton-per- Mai. The battery-grade manganese finds 

year rolling mill with an arc furnace and a local market in making dry cells. The 
continuous casting machine. Additionally, bulk, however, relied on the Japanese mar- 

the steel foundry’s capacity will be increased _ ket. Overall Thai output of manganese ore, 
by 1,500 tons per year, the grinding ball- mostly metallurgical grade, has declined 
making capacity by 1,000 tons per year, and sharply, because of dwindling Japanese 
the output of the refractory plant to 17,000 purchases, which dropped from 68,000 tons _ 
tons of bricks and shapes and 8,000 tons of in 1967 to 34,000 tons in 1968 and less than 

ramming mass per year. Construction of a 10,000 tons in 1969. 

malleable iron foundry with a 2,000-ton- . _- . . 

per-year capacity for the manufacture of Tin.—The Intemational Tin Council 
pipe fittings is also planned. continued its controls over tin exports dur- 

j } ing all of 1969. Thailand’s export quota for 
During 1969 an agreement was reached the year was set at 23,300 long tons, and 

between the ‘Thai company, Iron and Steel Thai sources claimed that shipments could 
Bars Industrial Corp., and Indian business- aye been higher even under the advanced 
men for the building of a 50,000-ton-per- prices were it not for the quota. Due to 
year rolling mill. The rolling mill, to he improved world tin prices, the International 

built in India, is expected to be delivered Tin Council indicated that export limita- 
to Thailand by May 1970 with trial produc- tions would not be imposed, at least during 
tion scheduled to start by mid-August 1970. ihe frst quarter of 1970. 

A new company, Thai India Steel Co., has Offshore exploration for tin continued 
been formed and will take over Iron and throughout 1969. A large and apparently 
Steel Bars Industrial Corp.’s assets. rich deposit was found in the Andaman 

Plans for the construction of an inte- Sea off the western coast of Phuket Island, 

grated steel mill to supply the entire South- _Thailand’s chief tin-producing area. The 
east Asia area with all its steel require- deposit reportedly is in water considerably 
ments made no further headway during the deeper than that to which most dredge 
year. The plan envisioned a jointly owned ©Perators are accustomed, However, South- 

complex consisting of Singapore blast fur- ©! Kinta Consolidated Ltd.'s dredge, the 
naces and Thai rolling mills. According to fakuapa, operated at this site on an exper- 
the Japanese,5 a plan submitted by the U.S. imental basis in 1969.6 If results from this 

firm Koppers Co., Ltd., was not realistic. activity with Thailand’s only operating suc- 
Instead, they suggested that a joint venture —5 Japan Metal Bulletin (Sangyo Press, Osaka). 

steelworks be built somewhere south of Me international “Tin Council. Tin International Bangkok for Thailand alone with 40 per- y. 49. October 1969, p. 280.
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tion dredge prove economic, a large new local market for barite, an event that had 
tin source could be developed in 1970-71. been hoped for in Thai circles during 1967— 

Another firm engaged in offshore work, 68, and output, if any, was unreported. 
the Thai-U.S. firm Thailand Exploration However, the prospect of offshore oil ex- | 

| and Mining Co., has ordered a suction cut- _ ploratory drilling in 1970 might provide the 
ter dredge with a monthly capacity of necessary stimulus. At yearend 1969, the 

_ 400,000. metric yards from the Japanese status of a planned joint Thai-U.S. consor- 
Mitsui Shipbuilding and Engineering Co., tium for barite mining and grinding was | 
Ltd. The dredge is expected to be operating unreported. Earlier, this group had applied 
in Thailand by late 1971 and will be the to the Thailand Board of Investment for 
world’s largest. , promotional privileges for the planned con- 

| Two of Japan’s large trading firms, Mit- struction of a mill to produce ground bar- 
sui and Co., Ltd. and Mitsubishi Trading ite for use as a weighting agent in oil and 
Co., Ltd. were considering the construction _gas-well drilling muds. Formation of a new 
of two separate tinplating facilities in Thai- company under the name of Barite Thai- 
land. Mitsui, in cooperation with Tin Plate land Co., Ltd., was proposed, with the Thai 

Products Co. of Thailand, is considering firm, Huey Yai Mining Company, Ltd., 
the construction of an electrolytic tin line holding a 51-percent interest and the bal- 

. with an annual capacity of 50,000 tons. Mit- ance being held by the Baroid division of 

subishi Trading in partnership with Pine- the National Lead Co. and Paul F. Scholla & 
apple Corp. of Thailand is considering con- Associates. The $1 million mill was to be 
struction of facilities capable of producing built in the southern Province of Songkhla 
50,000 tons of tinplate per year. where there are large reserves of high- 

Thailand produced and exported less tin grade barite. Recent exploration located | 
than in 1968, but the 1969 value reached additional reserves of: barite in Yala and 

nearly $80 million which was consider- Nakhon Si Thammarat Provinces. 
| ably higher than the 1968 value. Thailand Cement.—If current ‘construction plans 

' Smelting & Refining Co., Ltd. (Thaisarco), materialize, the production capacity of 
. joint venture with the U.S. firm Union Thailand’s cement manufactures will be 

Carbide Corp., continued to smelt all of more than doubled by 1972. Siam Cement 
Thailand’s tin concentrate. Co., Ltd., with the aid of an International 

Tungsten.—Thailand’s tungsten concen- Finance Corporation loan, is building a 
trate is primarily a byproduct of tin min- new plant in the northeast with a clinker 
ing. About a third of the national output capacity of 1,500 tons per day; Jalaprathan 

. of more than 1,000 metric tons of concen- Cement Co. Ltd. has contracted with the 
trate in 1969 came from the central region Japanese firm Ishikawajima-Harima Heavy 
of Kanchanaburi, followed by Nakhon Si Industries Co., Ltd., for the construction 
Thammarat in the south as the next largest of a 1,500-ton-per-day dry process cement 
producing district. Very high tungsten plant to be located at Cha-am, a suburb 
prices towards yearend no doubt would of Bangkok; Siam City Cement Co., owned 
stimulate Thai production further. by Thais, reportedly has let a contract for 

Other Metals.—A new zircon beach sand the construction of a new plant at Tab- 
operation started production during 1969, kwang in Saraburi Province with a capacity 
in the Gulf of Siam near Kooy and Pra- of 500,000 tons of cement annually; and a 
chuab, southwest of Bangkok. A report was Thai-Japanese group envisions building a 
submitted at the International Technical 500,000-ton-annual-capacity plant at Pra- 
Tin Conference held in Bangkok during kanon outside Bangkok. 
November on the byproducts of the Thai- The Siam Cement group, in addition to 
sarco tin smelter on Phuket; several hun- being Thailand’s major producer of cement 
dred tons of high columbite content slag (current capacity 2,300,000 long tons per 
(up to 21 percent columbite-tantalite in year), also is an important source for other 
grade) have been produced from this smelt- construction materials required by the 
er annually during recent years. building industry. An affiliate company, 

Siam-Fibre Cement Co., Ltd., produces a 
NONMETALS variety of asbestos cement products. Upon 

Barite-—Through yearend 1969, there completion of a third plant, currently 
were no indications of the development of a under construction, this company’s annual
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production capacity in asbestos cement prod- around the “tin-barren granite” areas of 

ucts will be 265,000 tons of roofing mate- Thailand, were estimated at a minimum 
rials, 125,000 tons of flatsheets and siding, of 10 million tons recoverable fluorspar. 

and 45,000 tons of high-pressure and low- Present simple mining and handsorting 
pressure asbestos cement pipes. Another methods are wasteful, and at yearend efforts 
affiliate of the Siam Cement group, Con- were underway to increase ore dressing 
‘crete Products and Aggregate Co. Ltd. has capacity and to open new markets in Aus- 
an annual production capacity of 40,000 _—itralia, India, and Taiwan. 

cubic meters of prestressed concrete in the Gem Stones 7.—Thailand is becoming one 
form of piles, bridge girders, beams, and of the world’s most important centers for 
telephone poles; 13,000 cubic meters of cutting gems other than diamond. Thailand 

footings and slabs, ordinary and reinforced not only cuts stones produced domestically 
concrete pipe; 4,000,000 concrete blocks; but also cuts stones imported from nearby 
500,000 cubic meters of ready-mixed con- countries. It is estimated that 90 percent 
crete; and 450,000 tons of crushed rock. of the stones now being cut in Thailand a 

Fertilizer Materials—The Japanese Mit- are imported and as much as 90 percent of 
sui group of companies plans to build a Australia’s total production of blue sap- | 

fertilizer complex in Thailand subject to Phires is sent to Thailand for cutting. Be- 
the approval of the Thai Government. A Cause of its more competitive prices and the 
plan is under consideration for a joint wide variety of stones available, Thailand’s 

venture between Iran’s National Petrochem- importance in world gem trade is growing 
ical Co. and Thai interests. Iran proposes 8 evidenced by the country’s increasing 
to ship petrochemical feedstocks to Thai- ™ports and exports. 
land for the conversion into fertilizers. Gypsum.—Gypsum has been produced 

Thailand’s only chemical fertilizer plant from Nakhon Sawan in the north, Surat in 
at Mae Moh is currently operating at about the south, and Phichit in the north, mainly 
70 percent of its rated capacity—27,000 tons by Thai Gypsum Co., Ltd. Output from the 
of nitrogen fertilizer per year. The plant is north has gone to domestic cement factories, | 

owned by Chemical Fertilizer Co. Ltd. Do- and that from the south has been exported 
mestic demand for nitrogen-type fertilizers °° Malaysia. Resources are extensive, but 
has been less than anticipated, and future marketing: is difficult because of the expen- 7 
plants will undoubtedly concentrate on the sive shipping cost to consuming plants and 
manufacture of mixed fertilizers. ports. Production, however, can be greatly 

: . increased as need arises. 
Fluorspar.—Thai fluorspar has attained 

great world prominence in only a few MINERAL FUELS 
years’ time, and production is still rising. | 
Output in 1969 totaled nearly 298,000 tons, Lignite——Thailand’s lignite production 
and Japan, the main purchaser and con- has been 300,000 to 400,000 tons annually in 
sumer, imported 254,610 tons of Thai fluor- recent years from Krabi in the south and 
spar during the year, as compared with Mae Moh in the north. Krabi’s output goes 
193,364 tons in 1968. Most output comes entirely to the local power station, whereas 

from the north, headed by the Lamphun Mae Moh’s output is consumed for both 
district near Chiangmai. Universal Mining Power generation and fertilizer manufacture 

Co. provided roughly two-fifths of Thai near the mine. The former Lignite Author- 

fluorspar from the Ban Hong and Mae Tha ity, which controlled production, became 
mines, both in Lamphun. Thai Fluorspar 4 part of the newly created Electricity Gen- 

and Minerals Co., with a mine also in Ban erating Authority. 
Hong, produced in excess of 3,000 tons Petroleum.—During 1969 six countries 
monthly. At least four other companies that had secured exploration rights to acre- 
mined more than 1,000 tons monthly, age in the Gulf of Thailand in 1967 com- 

including Thep-Nithi Co., whose head, pleted first-stage seismic work which they 

Mr. Thuan, was also the president of the were in the process of evaluating. None, 
Thai Fluorspar Association. The sudden however, had commenced exploratory drill- 
growth of this industry prompted the De- ing. The companies are perhaps reluctant 
partment of Mineral Resources. to organize to invest additional funds in exploratory 

two fluorspar conferences, the second one “TThe Investe (Bankok). V. 1, No. 12, N 

in July 1969. National reserves, scattered vember 1969, pp. ooo so On Be INO
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work because the Thai Government has yet an application of the Summit Industrial 
: to enact legislation governing exploitation (Panama) Co., Ltd., for a 10 year exten- 

of the country’s petroleum resources. sion of their lease to the Thai Defense 
During the year Continental Oil Co., one Ministry’s refinery located in the Bang 

| of the companies which had been granted Chak district of Bangkok. The company 
an exploration concession for an offshore applied for this extension in order to ex- 
acreage in the Gulf of Thailand, proposed _pand the refinery’s capacity from 20,000 to - 
that the Mitsui group of Japan join them 65,000 barrels per day. Summit first leased 
in this venture. If the negotiations are suc- the refinery from the Defense Energy De- 
cessfully concluded, it will give the Japan- partment in 1965 for 15 years. Since then 7 
ese another potential overseas oil source the company has increased the capacity of 

-and will possibly enable Continental to the refinery from 5,000 barrels per day to 
enter the Japahese petroleum market. 20,000 barrels per day. The equipment 

| Another exploration concession holder, necessary for the current planned expan- 
Tenneco Oil, Inc., acquired three partners sion is to be provided by the Japanese 
during the year for the development of its Mitsui group in cooperation with Toyo 
acreage. The companies joining Tenneco Engineering Corp. 
are the U.S. firms Marathon Oil Co. and Virtually all of Thailand’s oil require- 

| Phillips Petroleum Co. and the Italian firm ments have been met by imports. Even in 
Ente Nazionale Idrocarburi (ENI). Ten- 1968, the country imported roughly 33 mil- 
neco and Marathon will each have a 33-14- _lion barrels valued at about $95 million, 
percent interest; Phillips will have a 23-14- nearly two-thirds of which was crude oil. - 
percent interest and ENI 10 percent. Although later statistics are not available, 

The Thai Cabinet in mid-1969 approved __ the trend is clearly upwards.



The Min try of Tunisi e Mineral Industry of Tunisia 

By Eugene R. Slatick 1 

Late in the year the operations of sev- Gross investment envisaged during the pe- 

eral mineral industries, particularly phos- riod will total about $1,175 million. The 

phate rock mining, were disrupted by the mineral industry’s share of the total is | 

worst floods in ‘Tunisia’s recorded history. about $180 million, mostly for developing 

The floods, caused by torrential rains in fertilizer materials and petroleum _re- 

late September and early October, washed sources. 

out roads and railroads. Exports of several To encourage private investment in the 

minerals were stopped for over a month country, the Government also promulgated 

until the transportation arteries were re- an investment code. New investors will re- 

built. ceive various tax benefits and guarantees 

Earlier in the year the World Bank and of repatriation of profits and capital. | 

its affiliate, the International Development Investors will still be required to negotiate 

Association, approved a $17 million? loan agreements individually with the Govern- 
to modernize Tunisia’s railroads, which are _ ment. 

important to the country’s mineral indus- In September Tunisia became an associ- _ 

try. Other foreign assistance received dur- +t. member in the European Economic _ 

ing the year included credits from France Community (Common Market). The asso- : | 

to build a phosphoric acid plant and wire i. _ . . 
drawing plant and to develop a lead mine; ciation enables Tunisian industrial prod- 

a loan from Canada to purchase fertilizer; ucts to enter the Common Market free of 
and a loan from ‘Spain to purchase a pe- duties and quotas. However, for refined 

troleum tanker. petroleum products, a duty-free quota was 

During the year, the Government an-_ fixed at 100,000 tons per year (700,000 to 

nounced a 4-year plan covering 1969-72. 900,000 barrels) . 

PRODUCTION AND TRADE 

The available data for mineral produc- ~ 1¥Foreign mineral specialist (petroleum), Bureau 
. . . . of Mines, Washington, D.C. 

tion and trade are listed in the following 2 Where necessary, values have been converted 
tables: from Tunisian dinars (TD) to U.S. dollars at the 

rate of TD] = US$1.905. 
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Table 1.—Tunisia: Production of mineral commodities 1 

. (Metric tons unless otherwise specified) . 

a 

Commodity 1967 1968 1969 
as 

METALS 

Iron and steel: 

Iron ore and concentrate___..._._..-thousand tons_- 918 1,016 e 1,000 

Pig iron__..------------------------------d0.--- 98 128 e 120 

Steel ingots and castings. __...-------------do___- e 45 80 e 80 

Steel semimanufactures_____-.-------------do-__- e 50 80 e 80 

Lead: : / 
Mine out put, metal content_____.....-.----------- 12,447 14,708 e 15,000 : 

Metal: 

Primary__._..------------------------------ 13,245 \ 
Antimonial..__.._..---_-_------------------ 355 , . 14,024 ° 14,000 

Mercury, metal, primary___..-.-------76-pound flasks - 292 309 e 320 

Silver, metal, primary_....---.-----------troy ounces 44,722 e 46,000 e 47,000 

Zine, mine output, metal content_-__-_----------------- 4,152 5,148 e 5,300 

NONMETALS 

Cement, hydraulic_____._..-.---------thousand tons__” 472 e 470 e 376 

Clays, construction_._.__..--------------------do-_-- 220 e 250 . e 260 

Fertilizer materials: 
Crude (natural), phosphate rock____-.------do_--- 2,886 3,444 P 3,200 
‘Manufactured: 

Hyperphosphate. ___------------------d0._-- 6 15 e10 

Superphosphate_-_.-..-----------------d0o_--- 31 35 e 30 

Triple superphosphate... --------------do---- 324 | 376 —e 360 

' Fluorspar, all grades.__..---.------------------------ 1,700 5,450 NA 

Gypsum and anhydrite, crude_ _-_.-...--thousand tons -- e10 e 10 NA 

Lime, hydraulic_.-..--------------------------do_-_- 170 e170 NA 

Salt, marine__-___----------------------------d0o_--- 241 360 e 350 

MINERAL FUELS AND RELATED MATERIALS 

Gas, natural, marketed___._.-.------million cubic feet__ 328 338 © 350 
Petroleum: . 

Crude oil___...._____--thousand 42-gallon barrels-_- 17 , 068 t 24,539 25,394 

Refinery products: 
Gesoline and naphtha_____._-----------do_--- 1,258 1,867 e 2,100 

Kerosine___.-_-_.--------------------do_--- 434 428 e 500 

Distillate fuel oil. _..___.--------------do-__- 1,832 2,318 e 2,500 

Residual fuel oil__._____.--___---------do-_~__- 2,239 2,501 e 2,800 

. Liquefied petroleum gas___.-.----------do__-- 172 245 e 300 

Total. _____._____.---------------.-do__-- 26,266 7,359 e 8,200 

a 

e Estimate. Pp Preliminary. t Revised. NA Not available. 

1 In addition to commodities listed, construction materials such as sand, gravel, and quarried stone are also 

produced, but quantitative data are not available. 

2 Includes 331,000 barrels of other products, including bases and intermediates.
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Table 2.—Tunisia: Exports of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS 

Aluminum, metal, including alloys, all forms_._._.........---.---.--__- 141 138 

Copper, metal, including alloys, all forms..__.........--.-----.--------- 557 907 

Iron and steel: 

Ore and concentrate.___._._....._-..--..-.-_-_-..--thousand tons__- 775 654 
Metal: 

Scrap. _----.--_----------------- + ee eee 21,834 19 , 226 

Pig iron, ferroalloys and similar materials_......_.......-------- 81,066 27,098 

Steel, ingots and other primary forms_..._.___._-.-.--..-.---- 2,220 2,745 

Semimanufactures_.........--.-.-.------------------------- 12,405 39 ,616 

Lead: 

Ore and concentrate___.___..-_--..-.-..-----.------------------- 1,472 2,600 

Metal, unwrought___.__._____--.---.--------------------------- 12,230 12,800 

Mereury....-.---.-------------------------------.-76-pound flasks -_ - 145 203 

Silver, metals, including alloys. .......-..-.-..-.---------troy ounces__- 32,151 133 , 779 

Zinc, ore and concentrate________.-..-------------------------------- 13 ,338 we----- 

NONMETALS 

Cement_____.._--._------------------------------- +--+ ee 1,770 56, 639 

Clays and clay products (including refractory brick). .------------------ 32,335 48,279 

Feldspar and fluorspar__.....-.-.----------------------------------- 1,994 500 . 

Fertilizer materials: 

Crude, phosphatiec__._.._...----.-----------------thousand tons-- 2,314 2,445 

Manufactured, phosphatic.__..----------------------------d0_--- 382 347 

Salt... -.-.----------------- ee ------- -d0-. 278 323 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum: . 

Crude......--------------------------thousand 42-gallon barrels _ - 12,058 16,444 

Refinery products: . 
Gasoline and jet fuel_....._....-.---------------------do---_- 689 999 

Distillate fuel oil. ..........-_--_-------.--------.----do__-_- 152 628 

Residual fuel oil....._...--..---.----------------------do__-_- 5 7 

Total. ____.-.--------..-----.---------------------do___- 846 1,634 

a
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Table 3.—Tunisia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

- Commodity 1967 1968 

| METALS 
Aluminum: 

Alumina_.......022-.-2--- 22 eee 115 201 
Metal,including alloys___._........ 1.2222 2-2 eee eee 580 555 

Copper, metal, including alloys, all forms__..__..._..-...___......_-_.--- 1,181 502 
Gold, metal, unworked or partly worked__._.....-thousand troy ounces-_ 23 22 
Ton and steel: : : 

Metal: 
Scrap. --.----------------------------------------+--------- 65 137 
Fig iron, ferroalloys, and similar materials__._._._..........-._._- 449 1,256 

els 

Ingots and other primary forms.-_.......-.___-----_.-.___- 17,180 63 
Semimanufactures.-_.......------------------------------ 73,551 . 41,995 

Lead, metal, including alloys, all forms_.__....__..-.-.-._..--------__- 117 90 
Mercury.___..-----------------+-------------------76-pound flasks__ 9 35 
Silver, metal, including alloys, all forms__.__...._....____.troy ounces_- 37 ,006 51,731 
Zinc, metal, including alloys, all forms. ._........-.-....- ~~~ _--_--_- 232 112 

. NONMETALS 
Abrasives, natural, n.e.s....-.--------------------------------------- 78 284 . 
Asbestos. _._..-.-------.----------- ee eee eee eee 2,165 1,085 
Barite and witherite. -.---------------~r---nerone none nen eter ae bah 12388 
ement_._.....-------------------------------- + - eee , 838 ,08 

Clays and clay products (including refractory bricks)_._......--_.-_.-_- 19 ,522 10,502 
Diatomite and. other infusorial earths. ..........-......-_.--_--------- 38 57 
Feldspar and fluorspar__._..-----.----..-..-.----_---------- eee 1,208 679 
Fertilizer materials, manufactured. .._..........--______----__-_--_---- r 29 ,290 31,797 
Gypsum and plasters. __._....-.-.---------2 22 eee 403 659 
Sodium and potassium compounds, N.e.s___.._.--.......-..--.--_------ 3,944. 4,409 
Stone, sand and gravel_._.._._.-...---..-.------ eee eee 6,487 3,719 
ulrur: , 

Elemental, all forms. _-.......-..---.-----___.----_-_.----------. 124,156 144,889 
Pyrite, unroasted_.__._.._...-_..---- eee ee eee 7,766 7,962 

Talc, steatite, soapstone and pyrophyllite___.._____-___. ~~ 441 1,189 

MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades, including briquets____.-.--.--..-_.--.-------.---.--- 37 ,637 _ 28,663 
Coke and semicoke___...--.----.- eee eee 108,185 100,571 
etroieum: 

. 

Crude........-....-----.---..----.---thousand 42-gallon barrels. 2,073 NA 
Refinery products. _....-...-...---.---.-- ~~~ ~~ ~~~ doe. 324 332 

r Revised. NA Not available. 

COMMODITY REVIEW | 

METALS million tons; total probable reserves are 
Iron and Steel—During the floods the 4 425 million tons. The quality of the 

El Fouladh Iron and Steel Mill, near Bi- eSeTves at the Moulares and Redeyek 
zerte, was cut off from its ore supply from declin, two large producers, continued to 
the Djebel Djerissa mine. Company officials CCS , 
hoped that the supply of ore from the Production and shipments of phosphate | 

‘Tamera—Douaria mine would be sufficient rock were disrupted by the floods. Large 
to permit the mill to operate near capac- skate of the railroad earn Phos: 
ity; the company reportedly considered im- Phate mines hear watsa an ¢ port o 
porting ore to make up any deficit Sfaz were washed away. The railroad was 

In June a contract was awarded to Com- rebuilt on a temporary basis in late No- 
pagnie des Ateliers et Forges de la Loire, vember, and shipments were resumed at a 
a French company, to build a 10,000- daily rate of about 7,000 tons, compared 

ton-per-year wire drawing plant at the mill. me me eT rate of about 12,000 ig 

The plant will produce soft steel wire and my me ma mine was reported to : 
steel wire for reinforced concrete. It is have been saamaged Serious'y, a “tl me 

scheduled to be operating by September mines mn © area were closed unt t © 
1970. The total cost of the plant is es- railroad was rebuilt. The lost production 

timated at $4.2 million is estimated to have cost the economy $5 

" million.3 To aid the phosphate industry 
NONMETALS during the disruption, Morocco sent 22,000 

tons of phosphate as a gift. 
Fertilizer Materials—Tunisia’s reserves 3 Phosshomy 8 

of phosphate rock were estimated at 130.5 February. 1970, ang Potassium. No. 45, January-
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Late in the year the Government signed tion, although the output is expected to 
a contract whereby S.A. Heurtey, a subsidi- be only about 230,000 barrels per year. 
ary of the French company Maison Ber- In February an agreement was signed 
geon, is to study ways to resolve some of that permitted oil from the Algerian part 
Tunisia’s phosphate industry’s long-stand- of the El Borma field to flow. through 

ing problems. These are as follow: Out- Tunisia to La Skhirra. A short pipeline 
put of low-grade ore (65 to 68 percent cal- connects the Algerian part of the field to 
ium phosphate); low productivity per the pipeline in Tunisia. The Algerian El 
worker (about 3 tons per day); and a _ Borma crude oil began to flow in late Sep- 
high cost of production because of the tember. The average rate of flow during . 

small amount of mechanization and out- the year was about 9,500 barrels per day. 
moded beneficiation plants. The Govern- The rate is scheduled to rise to about 

ment hopes to achieve an annual rate of 19,000 barrels per day in January 1970. 

production of 7.5 million tons of high- The agreement also established a work- 

grade phosphate rock (72 to 75 percent ing committee to study the possibility of 
calcium phosphate) by 1975. Implementa- importing natural gas from Algeria, pre- 

tion of these projects will cost an esti- sumably for use at the petrochemical com- 
mated $40 million. . plex under construction at Gabes.5 The 

Under an agreement signed during the Government has considered building a 

year, Pierrefitte, a French company, is to pipeline to El Borma so that it could get 
provide technical ence im te eae natural gas for the complex. 
ton-per-year phosphoric acic ant being . eT, ; 
built at Gabes. The plant is scheduled to abn from ane pe une of “om ees 
be operating in 1971. Another French com- “T a Ste . Oe 4 rpemes an a 069, 
pany, Gazocean, joined Industries Chimi- (TRAPSA) fota ed $ “7 million in 1969, 
ques Maghrébines S.A. to form Gabes- compared with $85.7 million in 1968. The 
Chimie-Transports, which will be respons- line carries oil from fields in southeastern 

ible for shipping phosphoric acid. Algeria to the port of La Skhirra. 
In 1968 exports of phosphate rock were The 22.500-barrel-per-day refinery at Biz- 

valued at $23.2 million and continued to ¢tte was being considered for expansion to 
rank as the country’s second most impor- about 33,750 barrels per day. A proposal 
tant export item after crude oil. The prin- was also made to build a refinery at Sfax. 
cipal destinations of crude phosphate in Considering the country’s requirements for 
1968 were France (620,000 tons), Poland petroleum products, only one of the pro- 

(324,000 tons), Yugoslavia (285,000 tons), posals seems likely. 
and Greece (239,000 tons) . Late in the year there was an announce- 

ment that a petroleum institute will be 
MINERAL FUELS created and begin functioning in 1970. 

Petroleum.—Tunisia’s petroleum reserves The purpose of the institute will be to 
in 1969 were estimated at 500 million bar- ‘T4!" Tunisians in petroleum industry 
rels of crude oil and 1,000 billion cubic techniques and to develop new petrochemi- 

feet of natural gas.t The crude oil reserves cal industries. Italy's Ente Nazionale Idro- 
ranked about sixth in Africa. carburi (ENI) will take part in forming 

The El Borma field continued to ac- the institute. . , 
count for most of the crude oil produc- In 1968 crude oil exports, the country’s 
tion. The Cap Bon gasfield remained the chief export item, were valued at $26.8 

only producer of gas that was used com- million, compared with $20 million un 
mercially. The field also produces about 1967. The principal destinations in 1968 
11,000 barrels of condensate per year. were West Germany (8.2 million barrels) , 

. . Switzerland (5.1 million barrels), and 
Production from the Douleb oilfield was F _ . 

. . rance (2.2 million barrels). No crude oil 
stopped during October because the pipe- was imported in 1968 
line to La Skhirra was shut down due to 
the widespread flooding. A small field at + Oil and Gas Journal. V. 67, No. 52, Dec. 29, 

Tamesmida, about 30 kilometers southwest 1969; p. 95. p Service. V. 36, No. 6, Jun 

of Douleb, may be brought into produc- jgg9p,213, 0 ~SSO



.



The Mi try oO e Mineral Industry of Turkey 

By E. Shekarchi 1? a 

The mineral industry of Turkey experi- steel plant. The project is part of an ex- 
enced another successful year in 1969, with pansion program, which is being financed — 
the gross value of mineral and metal pro- by the U.S. Agency for International De- 
duction approximating $580 million. velopment (AID) and which was initiated 
Copper, boron minerals, chromite, and re- in 1967 under a project loan to Turkey. 
cently magnesite, remained the main con- Construction of the new 1-million-met- 
tribution to the world mineral supply. ric-ton-per-year steel mill in Iskenderun, 
The Turkish economy showed continued in southeastern Turkey on the Mediterra- 

healthy and systematic expansion. The es- nean coast, was scheduled to start at the 
timated gross national product (GNP) for beginning of 1970. The Soviet Union is 
1969, as in 1968, showed a 6.5-percent real supplying both financial and technical aid, 

increase, reaching nearly $11.6 billion.2 Per amounting to $265 million and_ utilizing 
capita GNP, based on 1968 dollars, was es- 600 Soviet engineers to supervise the work 

timated at $360 compared with $346 in force of 20,000 employees. All equipment 
1968. Generally, foreign exchange earnings will be received from the Soviet Union by 
were expected to rise in 1970 as exports of | 1974 and apparently the first steel products 

_ all commodities, particularly minerals, con- _ will be marketed in 1975. 
tinued to expand and import levels contin- _ During the latter part of 1969, the 
ued to decrease. Turkish Government signed a contract for | 
Maden ‘Tetkik ve Arama _ Enstitiisii the first bridge to be built linking Asia 

(MTA), the mineral Research and Explo- and Europe across the Bosporus, the east- 
ration Institute, continued its efforts in ex- eyn strait which lies between the Sea of . 

ploration and development of new mineral Marmara and the Black Sea. The Hochtief 

deposits, including evaluation of bauxite Company of West Germany will construct 
dep osits and Phosphate mineralization, tT the foundation for the mile-long bridge, 
Mapping iron OTe Ceposits, Beologl cal map- while Britain’s Cleveland Bridge and Engi- 
ping,. and extensive research on copper . . . 
findings. MTA has transferred all activities neering Co. will build the superstructure 

to the new headquarters which facilitates which accounts for 80 percent of the con: 

close collaboration among various divisions ‘Tact value and which totals $38 million. 
and promises better research for the fu- The completed project will include an ac- 
ture. cess highway and another 3,000-foot bridge 

Dravo Corp. of Pittsburgh, Pa, was Over the Golden Horn, all of which are to 

awarded a $9.5 million contract to design, be built by Japan’s Bridge Consulting 

supply, and supervise construction of an Company at a cost of $140 million. It is 
iron ore sintering facility for the Eregli planned to be completed by 1973. 

| PRODUCTION 

Increases in both quantitative and gross tive increases were reported in production 
value of mineral production in 1969 were of metallic minerals: Chromite 7.2 percent; 
worthy of note. Available information in- —TForeign min a . 

. . . oreign minerals specialist, Bureau of Mines, 
dicated an approximate 10-percent increase Washington, D.C. 3 
in gross value of minerals production be- 2 Where necessary, values have been converte 

tween 1968 and 1969. Noteworthy quantita- Cee tao E (TL) to U.S. dollars at the rate 

713
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ferrochrome 8.2 percent; and iron ore 22 In 1969, Turkey added a new commodity 
percent. Only manganese ore production to its mineral output with the production 
decreased by 48 percent. of 1,500 metric tons of phosphate rock in a 
Among the nonmetals, increases in out- pilot plant operation. A significant produc- 

put were as follow: Boron minerals 21 tion of aluminum is expected by 1973-74 

percent; barite 63 percent; magnesite 86.2 when the facilities for the production of 
percent; and petroleum 23 percent. alumina in Seydisehir will be completed. 

Table 1—Turkey: Production of mineral commodities 

(Metric tons unless otherwise specified) 

a a a RA ee NN 

. Commodity 1 1967 1968 1969 p 
Nae renner ee creer LS eS Pe Ss 

METALS 
Aluminum, bauxite__._--_.---...-...-..----.------+----------lt-, =. 21, 490 NA 1,500 
Antimony: 2 . ° 

Ore and concentrate___________-.----- eee. 2,035 3,126 2,550 
Regulus. ._..-.-.--------------------+---------- +e e eet 125 110 

Chromite (all grades)___..--.-_-------------------.-------------. 371,138 * 416,000 446 ,000 
Copper: 

Mine production (contained metal)_.........2-2.---------2_---. 80,988 28,823 26,374 
Blister from other domestic ore___.._-_........-.-.------.---.. 25,390 23,620 19,270 

Ferrochromium. ____.....2-222-.0. 22k eee eee 8,471 8,500 9,200 
Iron and steel: 4 

Iron ore___-..--.--.-..---.-------.--------.--thousand tons. - 1,485 1,989 2,429 
Pig iron and blast furnace ferroalloys._......_.........-.do____ 847 910 943 
Steel ingots___......--.--.------2- eee do_ ee 1,056 1,109 1,170 

Lead: . 
Content of concentrate__.._....2 22-2 2,358 2,216 2,851 
Metal ¢_____._._----- eee ec ae- eee eee eee 2, 156 2,000 2,000 

Manganese ore__.___----.---.----------2-2--- eee e_--------_ = «17, 807 25,350 13,229 
Mercury -.--------------------202--7- 7-77 -------T6-pound flasks__ 4,147 4,820 e 4,800 

ine: ; 
Zinc-lead ore, hand-sorted_.....-.2.-..-...-----------2L-----. 18,448 24,392 28,371 
Zinc ore, calcined____........---1---2--- eee 7,150 11,900 15,0386 
Zine concentrate--_-__-----_---.------------~-----------eee 1,342 1,333 1,690 
Zine content of ore and concentrate___....-_...-.....--.-----_- 8,689 4,878 6,809 

NONMETALS 
Asbestos_.__....----.---1----.- ee ne eee eee 2,196 3,183 4,629 
Barite__........-.----.--.-------------------------------------- = 31, 590 20,293 33,074 
Boron minerals__._-..........-.-------------.--2- eee. ~=.287, 607 265,883 323 ,470 
Cement._..........-..-.---....-_...-----......_-_thousand tons_- 4,249 4,733 5,795 
Clays, including fire clay ¢..___._.._--_------.-------------.do._.. 15, 000 15,000 13 , 000 
Emery........--..--..-------------- eee eee = 831, 125 30, 864 43,457 
Fertilizer (chemical). __....-..---------------.- eee. §=6859, 804 335,130 370, 776 
Fluorspar__-_...-----------------------2---------- eee, = 15,500 2,004 2,094 
Gypsum ®____o oii l_____thousand tons... 220 220 220 
Magnesite (crude ore)---.....---.-2.22-------------------------.. 84,959 117 , 735 219,256 
Marble ¢_____..._--._--------.-..------.i--.....__cubie meters_. 30,000 50,000 50,000 
Meerschaum.___._____-_..--..22--2--..-_...-...._.___kilograms__ 67,510 39 ,300 39 , 750 
Phosphate rock_.._._..----12-.-.---- 1 eee eee eee ee eee manne ee 1,500 
Pyrite, cupreous (gross weight)_.__......-....-...-._-.--_--_._.----. 125,000 136 , 536 129 ,841 
Salt, all types e_____-_.__-_2_L 2-2 iii _i_________thousand tons__ 400 567 570 
Sodium sulfate...........---..-.-.------- eee.) = 11, 289 11,037 18 , 785 
Sulfur__...-.-.-----22 2+ eee eee. «=. 225, 884 24,180 25,022 

MINERAL FUELS AND RELATED MATERIALS . 
Bituminous coal (salable). ___..............-.--.--_thousand tons__ 5,031 27,506 27,781 
Coke, all types.___-.22...2-2----- 2 eee dole 1,362 1,430 1,594 
Fuel briquets ¢.._-.._--.-2 22d 50 50 50 
Lignite (salable) __-_......-..-.----------2 2 dow 4,468 26,386 28,469 
Petroleum: 

Crude____..._-_____...._.........._thousand 42-gallon barrels_.. 17,459 19,871 324,531 

Refinery products: 
Gasoline. _________..-....--.-2- ~~ do___. 6,774 8,391 8,370 
Kerosine and jet fuel________--.-..___-__-___________do___- 3,040 4,912 5,372 
Distillate fuel oil. _.....--...---- ee -_do___- 9,393 11,221 10,623 
Residuel fuel oil_-_-_---------,--------------------do._.- 15,804 18,419 20,602 
Liquefied petroleum gas____.._-__-.-_______________do____ © 126 1,535 NA 
Other (includes asphalt, solvent, and miscellaneous) _ __do____ 899 1,151 2,892 

Total... 222 - ee ee_____.--do____ 36,036 45,629 47,859 

e Estimate. r Revised. NA Not available. P Preliminary. 
1 In addition to commodities listed, Turkey produced about 3 million metric tons of limestone and 400,000 

metric tons of dolomite in 1969. 
- 2 Run of mine. 

3 Refinery throughput from domestic production.
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| TRADE | 

The value of total mineral commodity mineral commodities’ trade and value of 
exports in 1968 approached $42.5 million, total commodity trade are presented in the 
which was about $1 million higher than following tabulation: 
1967 but $12.1 million short of the record 

year 1966. The main contributors to 1968 ne een 

export income were copper, chromite, bor- ____ (million dollars) 
ate ore, and magnesite. Mineral Total. 

- The total value of mineral commodity “or trade y "trade y 
imports in 1968 was about $134.8 million, Enos orta: 

which is a record low in recent years. In P 1967_................ A1.5 523.0 

Turkey both Government and _ private Im 1968----------------- 42.5 496.0 
investors are aiming at reducing the 1968 P 1967_................. 189.5 690.8 

import figure even more. The value of 1968_---------------- 184.8 770.0 

Table 2.—Turkey: Exports of mineral commodities 

| (Metric tons unless otherwise specified) | 

Commodity 1967 1968 

| METALS 
Antimony, ore and concentrate___...-.-.----------------------------- 2,627 2,014 
Chromite, including all grades___...--_------------------------------- 312,972 $86 ,000 
Copper, metal, including alloys, blister___.._......-.------------------ 16,078 15,192 
Ferrochromium____.....------------------------- +--+ = eee 5,206 9,833 
Manganese, ore and concentrates_._....-.-.-------.----------.~-------- 5,830 8,285 
Mercury_.....-.-.---------------------------------76-pound flasks_ 4,543 3,103 
Pyrite, cupreouS._.._.....------------------------------------------ 119,370 119,700 
Jungsten, ores and concentrates (45 percent)___....-..-..-------.----- 27 54 
Inc: 

Caleined ore. __._..-_---.--------.~--------------- +--+ 2 ee 780 7,365 
Concentrate____..-._..-.-.----.---~- + ee eee wee eee 1,000 
Lead sulfide ores____........------------ ++ 15,000 16,197 

Metallic slags and scrap_.._..----.-----------------+----------+------ 703 2,694 
NONMETALS 

Abrasives, emery..........------...--.-------------------- +--+ eee 22 ,026 won nee 
Asbestos__._...----_-----.--- +e eee ee eee panee 23,500 
Barite_....-_...--_--___..- ee ee eee eee ee 22 ,873 16 ,682 ; 
Borates___ 1... ----_-_ +--+ 211,332 231,958 
Magnesite: 

Crude______.---. + eee ee ee ee ee ee 14,515 82 ,486 
Calcined____.__._..---.---_-.---------- +--+ -- 22,310 22,991 

Meerschaum_...____.-..-------.-.--- +--+ ee ee eee 110 39 
Salt_..._-__--__- ee eee + 6,800 we neeee 
Stone, sand and gravel, marble__-__......-------------+---------------- 2,912 4,090 
Other nonmetals__.__._.___--__--._-.--.---- +--+ 135 90 

MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous.._._._..___...-.---..----------------------------+- 2,801 4,400 
Petroleum refinery products: 

Gasoline_______._..._.--.------- eee eee eee weounee 8,678 
Residual fuel oil__.......-_..-..----..--------~.-.-------------- mene nee 148 ,655 

eee eee
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Table 3.—Turkey: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity . 1967 . 1968 © 

METALS | 
Aluminum, metal, including alloys, all forms: 

Ingots. ____.._.......-.----.------------------ +--+ eee 9,275 wenn nee 
Semimanufactures___....._...-....-.----.---------------------- 4,673 15,622 

Copper, metal, including alloys, all forms__......-.-------------------- 746 380 
Tron and steel, metal: 

Scrap..-_..--.------------------------------------------------ 39,027 64,374 
Pig iron, including cast iron_-_..-._..-.--------------------------- 21,313 26,103 
Ferromanganese and other ferroalloys_.._...-------------.----.--. 7,677 8,772 
Ingots and other primary forms_-_-__..--.---------.-------------- 123 ,998 167,261 
Semimanufactures._...........---------------------------------- 91,705 80,111 

Lead, metal, including alloys, all forms___._._...---------------------- 4,861 4,584 
Nickel, metal, including alloys, all forms___---------------------....-- 253 200 
Tin, metal, including alloys, all forms___-_...-_--------------------.--- 881 1,109 . 
Zinc, metal, including alloys, all forms_.-_-.-..----------.------------- 6,184 1,962 
Metallic ores, slags and ashes. .........----.------------------------- 457 86 
Other nonferrous metals and semimanufactures_.__...2...--.....--.---- 50 384 

. NONMETALS 
Asbestos___....--...--------- ++ ee eee eee 5, 884 8,311 
Barite....-...-.---..-.- ~~~ ee eee ee wn aeuee 25 
Cement .._...-.----.--.------------- ee eee ee eee 178 ,458 360,650 
Clays and clay products._.._.....---..---.---.---------------------- 1,789 2,687 
Feldspar and fluorspar...-...-...----------------------------------- 3, 792 1,199 
Graphite__.-_.-.....---.---------- ~~ --- ee ee ee ee e+e 236 247 
Meerschaum, agglomerated_._.........--.-------------------.~------- 366 wenenne 
Mica_____--- ee ee eee 45 26 

‘ Phosphate rock. .._..-------------------------------+----.---- +--+ 95,104 273,817 
Quartz and quartzite___._._.-..--.---------------------------------- 658 591 
Stone, sand and gravel, crushed rock............---.-..-----.---.----- 231 penee ee 
Sulfur__....----.----- ee ee ee eee 601 4,661 
Tale__. 2 ee ee eee 139 119 
Other_.._..------ ee ee ee 487 3,085 

MINERAL FUELS AND RELATED MATERIALS 
Carbon black___...-...-------.-------.----.--..-.----------------- wan nnne 8,272 
Coal_____--_---..-- ee eee eee 331 waeeeee 
Coke_____-.---....- eee ee eee 3,675 16,091 . 
Petroleum: 

Crude._____...._--_-----.--_.------.-.-.-_thousand metric tons_- 2,480 2,968 

Refinery products: 
Gasoline_____.....--------_---- oe eee 19 , 563 83 ,635 
Kerosine_.._--..-.------ eee eee 44,408 169 , 434 
Fuel and residual oils____..-.-.-_-._-..-.----.---.---------- 171,895 73,641 
Lubricants__.-.....--..._--------. +--+ ee 90,077 124,649 
Pitch and residues_____.......-....-.-------------.--------- 206 3,336. 
Other (paraffin and vaselines)._......-.---------------------- 3,201 8,198 

Total refinery products___...___.....-.-.------------------ 329 ,350 457,893 

COMMODITY REVIEW 

METALS This is an increase of 18 percent over the 

Alumi Bauxit duction in T 1967 export level. Production of chromite 
k one repogte a for nh Pe. | time wn j 969, in 1969 increased 7.2 percent over the 1968 
TP. was To © a 500 * t , mt un "output. The increase, though negligible, 

4 mee ak ut a] t oh iL ons, was was due to the greater demand for Turk- 

used as teed for ‘ pre J vit Fone the ish metallurgical-grade ore on the interna- 
newly disec, red la s - it € trom the tional market, a result of imposition of 

newly GuscoveTed’ lates Ceposi’. . United Nations sanctions on Southern 
Construction work on the aluminum . . 

+ ons . Rhodesia. Basically, the pattern of produc- 
plant at Seydisehir, backed financially by i tially th . . 
the Soviet Union, continued in 1969. It is 10n was benk ray ned fox as In previous 

anticipated that the plant, when in full Yeats; Eubank accounted for about 45 per- 
operation in 1973, will save Turkey consid- cent of total production and the private 

erable foreign exchange. The plant will Sector produced the rest. 
produce 60,000 metric tons of aluminum Ferrochrome output showed an increase in 

per year. 1969 of 8.2 percent over the 1968 produc- 

Chromite and Ferrochromium.—In 1968, tion. The production of ferrochrome is 

386,000 metric tons of chromite ore was geared mainly for export to European 

exported to European and U.S. markets. markets, primarily France, since Péchiney
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of France is a partner in the Antalya exports over a period of 15 years, at an 
plant and responsible for marketing. Ex- annual interest rate of 2.5-percent, through 
port of ferrochrome in 1968 made an im- a mechanism of trade between Turkey and 
pressive increase of 88 percent over that of | the U.S.S.R. 
1967. Production of iron ore showed an im- 

Although feasibility studies continued, pressive increase of 22 percent in 1969 over 
no firm decision was reached on plans for that of 1968, while the production of pig 
a new 40,000-metric-ton-per-day  ferro- iron and blast furnace ferroalloys and steel 

chrome plant in southeast Turkey near the ingots remained essentially on the same 
Keban Dam, which is under construction. level as the previous year. - 
Copper—Construction work on the With the completion of the Iskenderun 

Black Sea copper project in Samsun, under — Steel mill, Turkey will be able to satisfy 
the directorship of Karadeniz Bakir Islet- ™ost of its domestic market requirements; 
meleri (KBI), continued during 1969, however, a speciayy alloyed steel, the 
Completion is expected in 1971 and the country wi 1 depend on orelgn SOUTCES, 
plant, which will pave an annual capacity 6 neat was eportee at ar 
of 4, metric tons of copper, is license llity les Carri ad- €- 
to use Outukumpu Oy's. flash smelting posits near Kayseri by the State Planning 

process. Terms of the contract for this Organization (SPO) and Turkish engineer- 
project also call for the erection of a ng Gal amount of high gr re tcalee a pore 

000-metric-ton-per-year sulfuric  aci stantial amoun igh-grade ore. > 
plant which should be ‘ready by 1971. million Imperial Smelting furnace was pro- 

Authur G. McKee. and Co. a US. con- Posed to process the ore. However, neither 

sulting firm, has contracted this complex the amount of proven ore nor the peroent- 
in addition to a 60-kilometer pipeline to 8° oF cadzine content were available by 

be constructed for carrying the copper con- YCarene. — 
centrates from the mine at Murgul to the erocuction of lead-zinc ore and export 
port at Hopa on the Black Sea coast. The © these commodities in 1969 remained es- 

concentrates will be shipped to the Samsun S€Mtially the same. It was suggested, how- 
smelter for processing and beneficiation. fully operational the tae ret op on mes 

P troduction of both blister ‘copper and ric tons of lead-zinc will be available for 
mine copper declined in 1969, 18 percent 

. the export market. 
and 9 percent, respectively. However, sev- Manganese.—Production of manganese 
eral increases in the price of copper on decl; 5 48 ° ‘1 1969 £ he : 
the international market compensated for cole percent in Tom the out 
the quantitative decreases. put of 1968 which was a record high for 

. . . the last 6 years. Export of mostly metal- 
Geochemical work carried on in 1969 at lurgical-grade manganese ore in 1968 

Maden, a copper mine in the southeast re- showed a 42-percent increase over the pre- 
gion, was not concluded by yearend. Au- ious year. The significant producers in 

thorities hope that a second ore body can 1969 continued to be the mines near Sili- ~~ 
be found below the present almost de- ii in Thrace, northwestern Turkey and 
pleted high-grade ore body. the Céplerk6y mine northwest of Erzincan 

Iron and Steel.—In 1969, after a thor- jn Anatolia. 
ough search and a feasibility study of the Mercury.—Production of mercury though 
domestic and export market, the Turkish showing a slight increase in 1969, remained 
Government and the U.S.S.R. signed an well below the target export predicted 

agreement to build a $265 million iron by SPO in 1968. Both new facilities con- 
and steel plant at the Mediterranean port tinued to make significant improvements 

of Iskenderun. The groundbreaking cere- but were not ready to contribute appre- 
monies took place in 1969 and actual con-  ciably to the 1969 output. 
struction is expected to begin in 1970. One of the plants is located near 
Completion will take 5 years. The plant Qqdemis on the Karaburun peninsula and 
will have an initial annual capacity of 1.2 is owned by the private concern of Metas 
million metric tons and, when completed, Medencilik ve Ticaret Ltd. Skt. The other 
a capacity of 2 million metric tons. Most new installation, located at Ludik-Siama 
of the financing will be paid in Turkish near Konya, is owned by Etibank.
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Compared with 1967, exports of mercury also near Eskisehir and owned by the 

decreased by 46 percent in 1968 and con- Borax Consolidated Company, was to be 

tributed almost $1.8 million to the Turk- turned over to an American “trust,” the 

ish economy. Rio Tinto Zinc Co. Details of the transac- 

| tion were not available by yearend 1969. 

NONMETALS Cement.—The Government announced 

Barite.—Production of barite in 1969 in- in 1968 _a cement industry Soe wrodae 

creased 63 percent over production of the gram with the aim of increasing procuc: 
. os tion to 9 million metric tons by 1972. To 

previous year. Export of barite in 1968, implement th 6 the Hostas Hold- 
however, fell below the 1967 level by ap-. preme © Pr et 0 os fo 
proximately 6,000 metric tons, bringing to 18 ton OF eet cane in Ce han 

Turkey foreign exchange of almost P y 
$186,000. in southeastern Turkey. One of the plants, 

Bentonite—MTA_ discovered extensive Hostas Cement Plant, will have a capacity 
, . . an of 1 million metric tons per year. The sec- 

high-grade deposits of bentonite in the  Gnq plant will be called Hostas Cement 
Cankiri district, 70 kilometers northeast of  p,oquct Plant. The company plans to pro- 

ankares omega oe exploration ed duce an amount of cement and cement 
1s. ef urkis authorities, encourage products, not only sufficient to meet most 

by the size and grade of the deposits, were of the domestic requirements, but also, 
planning construction of a small processing ice it has an advantageous location on 
plant to separate the bentonite for use in the Mediterranean, to export cement and 

local foundries. cement products by 1973. 
Boron.—Production of boron minerals Although cement production increased 

reached a new high in 1969, increasing 21 994 percent between 1968 and 1969, do- 

percent over 1968. Etibank (public sector) — mestic demands were not met and Turkey 
remained the main producer in the coun- had to import several thousand tons from 

try, followed by private producers, such as foreign sources. Imports of cement in 1968 
Tiirk Boraks Madengilik, a subsidiary of increased almost 50 percent over 1967 im- 
Borax Consolidated Ltd., and Rasih ve ports. 

Ihsan, and Hasmettin Yakal. Fertilizer Materials.—Ten years ago Tur- 
Exports of boron minerals in 1968 in-  key’s consumption of fertilizer materials 

creased 9 percent over those of 1967 and was negligible, while today almost 250,000 
contributed $6.6 million to Turkey’s much metric tons of plant nutrients are con- 

needed foreign exchange earnings. sumed annually. The increase is due to 
Etibank, the State mining enterprise, in the activities of the Freedom From Hunger 

order to increase its production to a com- Campaign (FAO) as well as to very effec- 
petitive level on the international scene, tive Turkish Government efforts which in- . 

was planning to install a 150,000-ton-per- clude fiscal credit and price policies, tech- 
year concentrator to upgrade the run-of- nical education, and major undertakings 

mine minerals at Emet, in Kutahya, by re- such as irrigation, model farms, marketing 

ducing the iron and arsenic content of the organization, and a credit policy on the 
ore. Certainly the new mill can open up basis of deferred payment. 
new markets for colemanite and will en- The fertilizer industry as a whole is un- 

able Etibank to satisfy the feedstock needs dergoing a general expansion. The most 

of Bandirma’s borax-acid plant. ambitious developments are taking place in 

The dispute between the Ministry of En- the manufacture of phosphate fertilizers 
ergy and Natural Resources of Turkey and where the Government and private enter- 
Turkish Borax Company over the cancella- prise have combined their efforts in proj- 
tion of exploitation licenses for, five borax ects which should give Turkey a large 
deposits held by Turkish Borax was reach- measure of self-sufficiency by early 1975. 
ing a climax in 1969. It appeared evident It was announced in the latter part of 

that the company would lose all the per- 1969 that a 5-year contract had been con- 
mits. According to the local press, the five cluded between the Tunisian Phosphate 
deposits, located near Seyitgazi, Eskisehir, Rock Industry and the Turkish Nitrogen 
contain over 600 million tons of ore. Fur- Industry, under which Tunisia will supply 

thermore, according to the local press, a raw materials to three fertilizer plants cur- 
sixth deposit, with 200-million-ton reserves, rently under construction in Samsun, Mer-
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sin, and Elazig. Apparently deliveries will in the previous year. Exports of magnesite 
begin when plants are completed in 1971. in 1968, primarily crude ore, were princi- 

Available information indicates that the pally to Austria, followed by Belgium-Lux- 
Elazig plant in eastern Turkey was sched- embourg, and showed a substantial in- 
uled to come into production in the latter crease of 123 percent over the 1967 export 
part of 1970. Initially, the plant will pro- level. Magnesité, a fairly recent mineral in- 
duce 100,000 metric tons of chemical ferti- dustry in Turkey, contributed more than 
lizers annually; however, this output $2 million to overall foreign exchange 
subsequently will be increased to meet the earnings of Turkey, and the future of the 
design specification of 220,000 tons. industry seemed brighter by the end of | 7 

The Mersin plant is scheduled for com- 1969. 
pletion in 1971 at a cost of about $13.3 The new chrome-magnesite refractory 

million with a designed capacity of 200,000 plant at Konya, a joint venture of the 
metric tons of fertilizer: Phosphoric acid, State-owned Sumer Bank and Maruhendi 

215 tons per day; diammonium phosphate, Idla Company Ltd. of Japan, completed its 
450 tons per day; and nitric acid, 1,100 trial shakedown period during the first 
tons per day. part of 1969 and was officially inaugurated | 

A $45 million petrochemical complex in March of 1969. The cost of the entire 
was being set up by Petrokimja S.A. at venture was reported to be about $7.6 mil- 
Izmit close to the existing refinery. It was lion. Annual production is expected to be 
to produce 12,000 tons per year of polyeth- 4,300 metric tons of dead-burned magnesite 

ylene; 26,000 of polyvinyl chloride; and and 16,000 metric tons of various chrome- 
20,000 of proplene by the end of 1971. magnésite firebricks and building material. 
Later additions to this plant were pro- Turkey was expecting to earn close to $4.6 
jected to produce carbon black and polys- million annually from the export of prod- 
tyrene. ucts manufactured in the Konya plant. 
Another $50 million fertilizer complex Pyrite.—Production of pyrite in 1969 de- 

was planned by the Government at Mersin, creased 4.9 percent from the previous 
called Mediterranean Fertilizer Industries year’s output. Exports of pyrite in 1968 re- 
A.S., in which Turkish Azot Sanayii and mained essentially the saine as exports 
Kuwait Petrochemical Industries each con- during 1967. 

trol 40 percent of the stock and Turkish Ore bodies such as Bakir Baba remained 
private capital holds the remainder. The undeveloped in anticipation of completion 
plant is slated to manufacture 1,800 toms of the Black Sea copper project and 
per day of calcium ammonium nitrate and etter in Samsun. | 
diammonium phosphate. 

In Turkey most fertilizer materials are , 
sold through Turkiye Zirai Donatim Ku- | MINERAL FUFLS 
rumu, the Government agriculture supplies Coal.—Coal production, primarily from 
organization. Private merchants do import the Zonguldak basin, remained about the 
fertilizer material, but these imports have same in 1969 as in 1968 with only a slight 
been estimated to amount to not more’ increase. No detailed information was 
than 15 percent of the total demand. available on production by mines as re- 
Lime.—In June of 1969, a contract was ported in previous years. As a result of 

signed between the KGM Export Company credit and technical assistance from the 
of Hungary and the Tekno Holding Com- United States, US.S.R., and West Ger- 

pany of Istanbul, Turkey, to supply all the many, Turkey was planning to increase 
equipment for a lime and lime hydrating considerably the country’s output of coal 
plant. Installation will include two kilns in order to cope with future demand. At 
with a daily output of 200 metric tons of the present time Turkey produces close to 
quicklime and a hydrate unit with a daily 8 million metric tons of coal annually, of 
capacity of 7 tons. The total cost was esti- which nearly 4 million is bituminous coal 
mated to be about $250,000. and 4 million brown coal. With comple- 

Magnesite.—Production of crude magne- tion of the Iskenderun steel plant, a Soviet 

site reached another high with an 86-per- aid project, it will be necessary to acceler- 
cent increase in 1969 over the 1968 record ate production in Zonguldak and possibly 
year. However, production of calcined utilize the nearby coal basins of the south- 
magnesite remained essentially the same as__ west.
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Leading Japanese commercial firms were TPAO obtained 200,000 acres in Kocaeli, 
studying Turkish coal as a source of new  Sakarya, Bolu, and Zonguldak districts, as 
energy material for Japan’s industrial com- well as in Mardin and Siirt. Exact acreage 
plex. In 1969 it was estimated that Turkey of the latter two districts were not given. 
could supply about 400,000 metric tons of Pipeline.—A preliminary agreement be- 
coal to Japan annually. However, the re- tween the Governments of Iran and Tur- 
sults of further negotiations between the key which still requires ratification was 
two nations were not made available at signed in the latter part of 1969 to provide 
yearend. . for a 1,500-mile pipeline to be laid be- 
Petroleam.—Crude petroleum output in tween Ahwaz in southwest Iran and Isken- 

Turkey during 1969 showed an increase derun, a Mediterranean port in southeast 
of about 23 percent over that of 1968. The Turkey. The pipeline would carry Iranian 
available information listed the output of crude oil for markets in Europe. No other 
individual producers as follows: Turkiye details of the agreement were available by 
Petrolleri Anonim Ortakligi (TPAO), yearend. © | 
1,110,380 metric tons; Shell, 1,806,914 met- Refineries—At the present time, there 

ric tons; Mobil Oil, 600,135 metric tons; are three operating refineries in Turkey: | 

and Ersan, 51,384 metric tons. (1) TPAO’s refinery at Batman with a re- 
Offshore drilling activities were practi- ported capacity of 26,000 barrels per day 

cally nil in 1969; however, a contract was in 1969; (2) Mersin refinery, operated by 

signed between TPAO and Westates Petro- Anadolu Tasfiyehanesi A.S. (Atas) and 
leum Co. of Los Angeles to drill along the owned by Mobil Oil—56 percent, by Shell 
Continental Shelf of the Black Sea—ap- —27 percent, and by British Petroleum— : 
proximately a 120-mile stretch from the 17 percent, which produced 91,000 barrels 
Bulgarian border to east of the Bosporus. per day during 1969; and (3) the Izmit 
The agreement is a risk-bearing agreement plant, owned by Istanbul Petrol Refineresi 
and provides that if a commerical discov. A.S (IPRAS)—46 percent, by TPAO—5 
ery is made, TPAO will repay 50 percent percent. and by Caltex—49 percent, which 
of exploration expenses and 50 percent of produced about 100,000 barrels per day at 
the subsequent costs and will receive 55 yearend. | 
percent of any production. It was agreed In the blueprints, there was a new $30 
that Westates Petroleum Co. would spend million refinery which is to be built for 
$1.5 million in 1970 and $3 million in . TPAO at Izmir on the Aegean Sea. This 
1971 if the company elected to maintain refinery, which intends to serve most of 
its interest. | the western part of Turkey, will have a 
TPAO and Gulf Oil Co. agreed in 1969 capacity of 60,000 barrels of petroleum 

to joint operation of their adjoining licen- daily. It will be built and financed by 
ses in the Gulf of Iskenderun and to drill U.S.S.R. under a credit agreement provid- 
three offshore exploratory wells in 1970. ing loans for a number of industrial proj- 
No details of the agreement were available. ects. The construction work apparently 

The only active petroleum exploration started in 1969. 
work carried on in 1969 was reportedly by Marketing.—Petrol Ofisi, the State com- 
Shell and TPAO. There has been a steady pany, has the largest share of the petro- 
drop in exploration interest since the late leum product market, about 27 percent, 
1950’s when more than 30 companies were and TPAO has about 12 percent. The pri- 
engaged in exploration. vate sector companies had the following 

The result of TPAO’s activity in the market shares in 1969: Mobil Oil, 23 per- 

Sivas and Erzurum districts in 1967 were cent; Shell Oil Co., 16.5 percent; and Brit- 

not published by yearend. ish Petroleum Co., 10.8 percent. Smaller 
New concessions for oil exploration were private companies such as Caltex, Turk 

granted during 1969 to both Shell and Petrol, and other local firms shared the re- 
TPAO. Shell has an area of about 100,000 maining marketing of petroleum products 
acres in the Mardin and Siirt region while in 1969.
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The Mineral Industry of the U.S.S.R.1 e e e e 

By V. V. Strishkov ? 

The U.S.S.R. maintained its position in rather than by rationalization of existing 
1969 as the world’s second largest producer _ facilities. Emphasis was largely on increases 
of industrial products. Compared with the in gross production rather than on efficiency 
previous year, production of electric power and product quality. A considerable part 
increased by 51 billion kilowatt-hours, pe- of industrial output did not meet Soviet 
troleum by 18.8 million tons,3 gas by 12 standards of quality. 
billion cubic meters, raw coal by 14 mil- Goals of the 1969 plan were not fulfilled 
lion tons, pig iron by 2.8 million tons, in many areas of the mineral industry. 
steel by 3.5 million tons, finished rolled The production of iron ore, pig iron, steel, 

ferrous metal by 2.1 million tons, mineral natural gas, cement, mineral fertilizers, and 

fertilizers by 2.5 million tons, and cement many other mineral commodities was 
by 2.3 million tons. There was also a 6.8 below both industry requirements and 
percent increase in the output of nonfer- 1969 plan targets. Four years have passed 
rous metals. Significant mining develop- since the decision to introduce economic 
ments were underway in all branches of reform in the country. The main feature 
the mineral industry. Exploration for fer- of the reformed system was that the value 
rous and nonferrous metals, fuels, and of sales would replace the value of produc- 
nonmetallics was continued, and offshore tion as the main indicator of the success of 
exploration for oil and gas was underway all industrial enterprises. ‘There was no ev- 
in the Caspian Sea. In international idence that the reform had any effect on 
perspective, the U.S.S.R. was the world’s production methods or on labor -productiv- 
leading producer of iron, manganese, and ity, although it freed consumers in some 
chromium ores, platinum-group metals, degree from the centralized distribution of 
lead, potassium salts, and cement; second products in short supply. According to the 
(to the United States) in aluminum, cop- Soviet Economic Gazette: | 

per, steel, petroleum, natural gas, coal, and “|. . enterprises were achieving increased 

phosphate rock; (to Canada) in Zinc, profitability not by making better use of 
nickel, silver, and asbestos; and (to the production facilities, material, and labor 
Republic of South Africa) in gold. resources, but by violating the estab- 

Shipments of practically all of the Soviet lished wholesale prices.” 4 
mineral commodities that are exported Izvestiya commented in November that, 
were at increased levels in 1969. Fuel ex- “.. . the reality of the reform, which is 
ports were the largest and fastest growing more or less tangible for engineers, tech- 
commodity group in Soviet trade. The rate nicians and enterprise managers, is slow 
of growth of oil and gas exports may in- in reaching the workers and is not creat- 

| crease in spite of rising home demand and ing real additional incentive for them.® 
technical difficulties of production and Labor productivity was low in the min- - 
transport. Despite the development of the ¢r4l industry. This was due to the large 
mineral industry, the economy lacked mount of manual work, turnover of work- 

many mineral raw materials required by 1 This publication is based entirely on a review 
Soviet industry. of, the sources published by the U.S.S.R. . 

viet Union specialist, Bureau of Mines, 

The expansion of the mineral industry wea fons in ‘this publication are metric tons. 
continued to be achieved mainly by the 4 Ekonomicheskaya Gazeta (Economic Gazette). 

commissioning of new mines and plants, Mo Tectiys. ‘Modow Nowe? Peep 
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ers, and delays in production.6 From 50 to Although the U.S.S.R. does not publish 
65 percent of the workers were engaged in statistical data on injuries in the mineral 
ancillary jobs in all branches of the Soviet industry, available Soviet information dis- 

mineral industry in 1969. At many mines _ closes that fatal injuries in the mineral in- 
and plants, up to half of the production dustry were high. | 
workers were employed in manual labor, Consumption of materials exceeded es- 
including surface loading and unloading. tablished patterns at many enterprises and 
Few roof support operations were mecha- construction projects, particularly those of 
nized. metals, fuels, electric power, and cement. 

The production of mining and metal- Stocks of materials and equipment were 50 
lurgical equipment has grown substan- to 80 percent higher than necessary. Be- 
tially, but the technical standards and the cause of improper storage, metal and other 
quality of equipment produced are poor mineral products deteriorated and_ fre- 
and “do not always answer modern re- quently were not suitable for use. Losses of 
quirements”.7 Many plants preferred to metal, fuel, and other materials continued 
manufacture outdated equipment rather to be _ excessive. According to Soviet 
than undertake new technology. More sources, the U.S.S.R. used between 25 and 

than half of the machinery employed in 100 percent more ferrous metals per unit 
the mineral industry was idle. This was re- of industrial output than did the United 
lated to the quality of the machines and States. | 
the unsatisfactory supply of spare parts The U.S.S.R. continued to experience 
and materials at the mines and plants. considerable difficulty in completing min- 

In 1969, there was a turnover of almost eral projects on schedule because of short- 
one-third of the workers at the enterprises ages of materials, equipment, and funds.12 

-of the nonferrous industry and 40 percent About 70 percent of the capital invest- 
in the chemical industry.2 This was attrib- ments in the mineral industry was 
uted mainly to inadequate housing and _ obligated in unfinished construction. Coal 
medical and public services, low material industry enterprises under construction in 
incentives, and the heavy manual work in- 1969 represented an estimated investment 
volved. Large numbers of women were em- of 1.3 billion rubles. 

ployed in the mineral industry, some in Many mines and plants were put into 
underground work. operation in spite of numerous imperfec- 

There were about 1.4 million “produc- tions and insufficient equipment. Many en- 
tion workers” and some 75,000 university terprises and projects have operated over 
graduate engineers and 125,000 graduate long periods with lower capacities than 
technicians in the Soviet ferrous industry originally planned. On January 1, 1969, 
in 1969. The coal industry employed over planned capacity had not been reached at 
2.9 million, including about 61,500 univer- 64 blast furnaces, 84 open-hearth furnaces 

sity graduate engineers and 141,000 techni- and at 35 rolling mills. Basically, these 
cians. The oil, gas, and petochemical in- were units where the date for reaching ca- 

dustries employed 2.6 million. There were pacity was already past. In the cement in- 
500,000 employees in the geological pros- dustry the average productivity of all 
pecting organizations of the U.S.S.R., in- 18-185-meter rotary kilns was 443,000 tons 
cluding over 100,000 specialists with uni- per year, compared with the planned level 
versity and technical education. As a _ of 600,000 tons.13 

whole, 69 percent of the graduate Soviet ~ 8 Sotsialisticheskaya industriya (Socialist Indus- 
engineers performed various kinds of work try). Moscow, Nov. 11, 1969, p. 2. 

not requiring specialized university train ,.,.btavds, Moscow, Mar, 19,1968, p. 4. Sotsal- 
ing.10 cow, Apr. 8, 1970, p. 2. 

To ease the shortage of labor, many em- 9 Konntnanist  (Covamunist) Youvan, Russian, 
ployees were permitted to hold more than Feb. 2. 1970, p. 1. va (Li C M 
one job, and able-bodied pensioners were cow, Sept. 10, 1969. p. ao iterary Gazette). Mos- 
encouraged to supplement their incomes — 1 Official exchange rate 1 rubel=$1.11. Approx- 

by returning to active employment. imate buying power of, 1 muble relative to, price 
The average monthly earnings of the So- ranges about 20 to 50 cents. beheniye (Ma- 

viet workers and employees was 117 terial and Technical Supply). “Moscow, No. 10, 
rubles 11 in 1969, or 3.9 percent over those October 1968, pp. 72-75. 
of 1968. M Stroitel’naya gazeta (Construction Gazette). 

oscow, July 19, 1970, p. 3.
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Plans for new construction and renova- The goals of the 5-year plan were not 
tion of other mineral] enterprises were not fulfilled in many areas of mineral produc- 
fulfilled in 1969, including projects for tion. The new targets for 1970, which were 
iron ore, natural gas, coal, steel, mineral approved by the Supreme Soviet December 
fertilizers, and cement. 19, 1969, are much lower than the original 

The commissioning of production capaci- objectives set by the party congress in | 
ties through new construction and exten- 1966. For coal, pig iron, steel, rolled met- 
sion or renovation of existing facilities in als, steel pipes, natural gas, mineral ferti- 

, 1969 was as follows, in million tons, except _lizers, cement, and electric power, the re- 

as noted: duction is substantial. The 1970 plan calls 
Iron ore, crude____._.__------------------ 15.9 for an increase in aluminum output of 6.7 
Peotone 13.3 percent, copper 5.7 percent, and zinc 7.2 
Steel. 2-2 lll lLLLLLDllllllllli1. «66.5 percent. The production of platinum- 
Semimanufactures, ferrous.---------------- 4-8 group metals, gold, lead, titanium, magne- 
Cement____--..-----_.------------------- .1.9 | sium, and rare and other nonferrous met- 

bel snieaa ae of See --- ho a 12.0 als are to be increased. 

n spite of many problems, the growin . . 
D Spire ny P , 5 6 To carry out this plan, _ capital 

Soviet mineral industry was the second . vo G “11: 
. | . . investment in 1970 was set at 76.5 billion 

largest in the world, and served its main . 
. . . rubles, 7.6 percent more than in 1969. Of 

purpose of production, with operating ways . 
. . these, about 6.6 billion rubles are being al- 

costs and efficiency secondary considera- ra 6 
tions located for the fuel branches of industry, 

Government Policies and Programs.—So- and over 3.3 billion rubles for the fer mous 
. : a. . and nonferrous industries, or 200 million 

viet mineral policy continued to be based . ea . 
| we . more than in 1969, Capital investment in 

on the principle of maximum self-suffi- . a . 
; | . ; the chemical and refining industry is to 

ciency at any price. As a result of this pol- rise by 16.6 percent, and in machine build 
icy, the U.S.S.R. has become the most self- in ntuse r over 4] percent 

sufficient nation in minerals and metals 8 TY bY Ove P c ° . 

: among the world’s leading industrial pow- _ According to the new plan, the genera- 
ers. tion of electric power in 1970 is to reach 

duction, or the Soviet estimate thereof, is above the 1969 level. To support this in- 
not the true factor in the selling price of crease it is planned to complete 12 million 
a commodity on the domestic or interna- kilowatts of new generating capacity. The 
tional market. The Soviet system permits completion of the Krasnoyarsk and Saratov 
the establishment of selling prices at any hydroelectric plants at full designed capac- 
level believed desirable to meet political 1Y> 18 planned. 
and economic reguirements. Therefore, The level of Soviet industrial production 
many mineral ventures of the Soviet Union in 1969 and that planned for 1970 follows, 
were uneconomic by Western Standards. in million tons unless otherwise specified: 

rs es STS SSS SS Ss ts PS SA Te 

1969 1970 

Commodity Planned Reported Original 5-year New 
production production plant target target 

Iron ore_._..._---------------------------------- 186.7 185.2 211.5 193.0 
Pig iron____._.---------------------------------- 83.4 81.6 94-97 85.0 
Steel..._______---------------------------------- 112.6 110.0 124-129 115.0 
Rolled metal____...--_-_------------------------- 89.6 87.5 95-99 91.0 
Steel pipes___.._.....---------------------------- 11.5 11.5 14-15 12.3 
Cement. ___-_------------------------------------ 92.0 89.8 100-105 94.3 
Mineral fertilizers__._.-.-_.----------------------- 46.5 46.0 62-65 57.5 
Raw coal (bituminous, anthracite, and lignite).__.... 595.3 608 .0 665-675 618.0 
Coke_____._-_-.-----_---- eee eee eeeeeeeeeee TAL 73.5 e 84.0 e76.5 
Natural gas (billion cubic meters)____------.------- 185.8 182.8 225-240 195.8 
Peat, fuel__....._....._-____..------------------- ° 65.0 e 60.0 92 e 65.0 
Petroleum, crude____.._...---_.------------------ 326.5 328.0 345-355 350.0 
Power, electric (billion kilowatt hours)__.....------- 687.0 689 .0 830-850 740.0 . 

e Estimate.
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PRODUCTION 

Although mineral production statistics 1966. A large increase has been attained in 
were not officially reported for all com- the titanium-magnesium industry created 
modities, information is available on most _ in the republic only 5 years ago. | 
basic materials. These, together with pub- Reportedly, the ferrous and nonferrous 
lished information on industrial develop- metals industry within the R.S.F.S.R. 
ment provide the basis for estimating out- showed an industrial growth rate of 6 per- 
put of other commodities. Many of the cent, and that of the Ukraine registered a 
estimated data in table 1 represent at best growth rate of only 2 percent in 1969. 
an order of magnitude. Production capac- Production of all nonferrous metals 
ity for practically all mineral commodities gained slightly. The Soviet nonferrous in- 
was increased during the year. dustry suffered from high production costs, 

| Reportedly, 70 elements were produced low productivity, and excessive loss of 
in the U.S.S.R. in 1969. More than 80 per- metal during recovery processes. 
cent of the petroleum, more than 50 per- Problems in the Donets coal basin aris- 

| cent of the coal, half of the steel, and ing from labor shortages and low produc- 
two-thirds of electric power were produced _ tivity, aggravated by the exportation of pe- 
in the Russian Soviet Federative Socialist troleum fuels needed for domestic uses, 
Republic (R.S.F.S.R.). The Ukraine occu- resulted in the uneconomic transportation 
pied first place in output of coking coal, of coal from eastern regions to the Euro- 
manganese, and iron ore, and second place pean part of the R.S.F.S.R. and to the 
in natural gas. This republic continued to Urals. Such shipments amounted to about 
provide more than one-third of total So- 95 million tons of coal in 1969, According 
viet coal and natural gas output, about 55 to Soviet estimates this amount may in- 
percent of iron ore, 50 percent of pig iron, crease several times by 1980. 
more than 40 percent of steel and rolled Owing to shortages of some necessary 
metal, and nearly 50 percent of metallurgi- raw materials and other supplies, there 
cal equipment. was a rapid increase in stocks at many es- 

Kazakhstan occupied third place in So- tablishments. Stocks at Soviet industrial en- 
viet mineral production and was the na-_ terprises as of July 1, 1967 were valued at 
tion’s leading producer of lead, copper, 2.6 billion rubles. By the middle of 1968 | 
zinc, chromite, and rare metals. This re- however, the value of stocks held at Soviet 

public held first place in the U.S.S.R. for enterprises totaled 4.5 billion rubles.14 
the rate of growth in production of fer- Over 10 per cent of these stocks were at 
rous, nonferrous, and rare metals. Produc- mineral industry enterprises, which re- 
tion of nonferrous and rare metals has in- sulted in shortages of working capital for 
creased almost 50 percent in Kazakhstan these enterprises. 

‘Since the beginning of the 5-year plan in “uw qyyestiya. Moscow, Nov. 27, 1968, p. 1.
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Table 1—U.S.8.R.; Estimated 1 production of mineral commodities 

(Thousand metric tons unless otherwise specified) 

Commodity 1967 1968 1969 

METALS 
. Aluminum: 

Ores and concentrates: 
Bauxite, 26 to 52 percent alumina. __...___._.._____------- 5,000 5,000 5,000 
Nepheline concentrate, 25 to 30 percent alumina_____.-_---_ 1,000 1,000 1,000 

_ Alunite ore, 16 to 18 percent alumina___._._________------- 1,000 1,000 1,000 
Metal, smelter: 

Primary___.._-.__2-___----- ~~ eee ee 965 1,000 1,050 
Seeondary.___..-_-_-------------.---------------------- 100 100 120 

Antimony, mine output, metal content____.___._.__.._.__metric tons__ 6,400 r 6,500 6,600 
Arsenic, white (As2O3)_.__._____.-.--____-_----_______-___--do____ 7,000 r 7,050 7,100 
Beryl, cobbed, 10 to 12 percent BeO________._-_____________-do___- 1,200 1,200 1,250 
Bismuth, mine output, metal content_______._____________._-do____ 40 r 45 50 
Cadmium, metal_____.--..--..--_-_-__-- ee do___- 2,200 t 2,250 2,300 
Chromite ore, 30 to 56 percent CroO3_____________________-_------- 1,570 1,650 1,700 
Cobalt, mine output, metal content_________.._._.__..___metrie tons__ 1,400 r 1,450 1,500 
opper: 

Ores, BTOSS weight, 0.5 to 2 percent Cu___________._-_-_.__.... 80,000 r 85,000 90,000 
ister: 

Primary____..-.-._-.-_--_ eee eee ee 800 r 850 900 
Secondary.____.._--..._.._-_---__--_-_-- eee 160 r 170 180 

Gold___.__...---------------__--___....-._thousand troy ounces_- 5,700 5,900 6,250 
Iron and steel: 

Iron ore, 55.to 63 percent Fe 2_______._..__.____._-__..._-..--. 168,246 +*176,616 185,200 
Tron ore sinter §________- eee ___ = 128,185 128 , 235 132 ,900 
Pellets 8. __-----.------------------------------------------- 2,870 7,186 9,400 

Pig iron and ferroalloys: 3 
Pig iron for steelmaking. __________.-..__.-_._--__..---__-. 64,147 67 , 792 71,500 
Foundry pig iron__.__.__-_-_- eee eee 9,308 9,588 8,900 
Spiegeleisen.______.....-__ 2 eee 91 75 200 
Ferromanganese____________.-_-_------__-------_---_----- 911 944 900 
Other blast furnace ferroalloys___._....._.--.-----.----_-- 355 389 100 

Total_____.--- eee ee__-__-_-. »=—- 74, 812 78,788 81,600 

Steel: 3 
Ingots_____._--_-- eee eee -------- = 95 , 658 99,741 103 ,000 
Steel for casting____.____--_._-__ eee eee 6 , 582 6,791 7,000 

Total__________-__-__-__._-__-2----------------------- 102,285 106, 532 110,000 
Semimanufactures : 

eavy sections____._____________-----__-_- eee Light sestions 22222227} 28,280 29,988 80, 500 
Wire rods____-___-_- 2 eee 6,454 6 , 589 6,570 
Pipe stock.___..---__-_-__-__-____--------- eee eee 4,195 4,232 4,275 
Tubes from ingots___.____-_-._-_-_-- eee 1,239 1,310 1,500 

Plates and sheets: 
More than 5 millimeters thick._....__..._...._.__-___- 8,729 9,232 9,600 
Other._______--____-_ eee ee--. = sd, 686 =~=—S—:12, 181 12,500 

Total plates and sheets_________.-__-_.-_----.-_-_-_-__ 20,365 21,413 22,100 

Strip...__...---.---- eee eee 6,468 6,901 7,400 
Railway track material__...._._____-.-_.-_-_-_--__-_____-_ 3,276 3,370 3,460 
Wheels, tires and axles_____________--___--__-_--__ eee 831 829 850 
Unspecified, for sale. _____________----__--- ~~ eee. 673 584 650 
Other________ eee 65 98 90 

Total semimanufactures____.__.__..__.-.-----------.--. 71,796 75,309 77,395 

Selected end products: 4 
Welded pipes and tubes_____________________-_-_________e 5,974 6,412 6,500 
Seamless pipes and tubes___________.-_..--_--_--_-_-_____- 4,608 4,803 5,000 

Total. ____--_-.---- ~~~ -- eee ---_ =: 10, 582 11,215 11,500 
Cold-rolled sheets______---.----------------------------- 4,081 4,208 4,400 
Tinplate__.__---.-.-_- eee 483 497 500 
Galvanized sheets_.__.__.._.._.-__--------_--_-- 4 eee 384 A451 500 
Electrical sheets_____.._.._.._._----- eee eee eee ole 893 921 950 
Wire, plain. ____._.-____-- 2 2-2 eee 2,649 2,778 2,900 

Lead, metal: 
Primary_.__.-.___.__---__-__--_-_ eee 400 r 420 440 
Secondary_._.____-__.__-___________---- eee 80 r 85 90 

Magnesium, metal, including secondary___.._.._..-_.--.__---_----_. 40 r 42 45 
Manganese ore 2____________________._________-__ eee 7,175 r 6,564 7,000 
Mercury, metal, including secondary___.___._..___.76-pound flasks._ 45,000 45,000 47,000 
Molybdenum, mine output, metal content. ___.______.__metrie tons__ 7,000 7,000 7,500 

See footnotes at end of table.
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Table 1.—U.S.S.R.; Estimated 1 production of mineral commodities—Continued 
(Thousand metric tons unless otherwise specified) 

Commodity 1967 1968 1969 

METALS—Continued 
Nickel, metal, including secondary_____..._----.-_---.1--.-----.---- 195 100 105 
Platinum. ___.-._.____-_-_._..._.._.__._____-_thousand troy ounces_- 1,900 2,000 2,100 
Silver, metal, including secondary___......--...._--._--_--.-do__-. 35,000 35,000 37,000 
Tin, metal: | 

Primary_......---.---------.---------.---_.------long tons... 25,000 26,000 27,000 
Secondary_______..--_.--.---.------------_---____-_--do___ 8,000 8,000 10,000 

Titanium, metal____._..--__-__.-. ----__--___ ee 10 11 12 
Jungsten concentrates, contained tungsten_._______..__metrie tons__ 6,200 6,200 6,500 
ine: 
Recoverable metal content of domestic ores_.___..____-_.___.--- 535 540 610 

etal: 
Primary__.-------_.--.-------------------- ~~ eee 540 r 575 610 
Secondary__._.--_.-.-----.- ~~ eee 60 65 70 

NONMETALS 
Asbestos_____--.---------------------------- eee 769 820 960 
Barite__._.._.------------------------ + ee ee 260 260 280 
Boron, materials and compounds, B2O3 content. _.__..______.____._- 68 69 70 
Cement ?______-_---------------------_----------------------. 84,809 r 87,512 89 , 800 
Kaolin (including china clay)_____-.____________-_-_-2_ ee -__ ieee 1,700 1,700 1,800 
Corundum.___.-_---.-.--._-__~---.  --_____---_-metrie tons_- 5,000 6,000 6,000 

eaeaeae=e=cS~—————————S={==—eS_ 

Diamond: 
Gem_____-----------__-___-_..._-__...____-_thousand carats _- 1,400 1,400 1,500 
Industrial. ._-...-.-2 2-22 eee doe 5,600 5,600 6,000 

Total. _--_-_-_.. 2 -- ee e eeee-don 7,000 7,000 7,500 
Diatomite___.______----- eee eee 360 360 360 
Feldspar_____----...----__-_-_-_--_-____- eee eee 240 240 250 
Fertilizer materials: 

Crude: 
Nitrogen compounds, N content equivalent 2__.____.._.___-_-- 3,753 r4,177 4,360 
Phosphate: 

Apatite: 
Ore, 17.7 percent PeOs____-____._______--.____-_-__ 21,200 224,000 25,000 
Concentrate, 39.4 percent PeOs____-____-__-___-_- 8,800 29,700 10,500 

Sedimentary rock: 
Ore, 13 percent P2Os_____--_____---_----_---.---- 15,000 16,000 17,500 
Concentrate, 19 to 25 percent P2Os______-___.__---- 7,500 8,000 8,750 

Potash, K2O equivalent 2___.______-_-_-_-_-___-_ eee 2,868 3,120 3,180 

Manufactured: 2 
Nitrogenous, bulk________._..- ~~ eee eee )=— ss 18,805 r 20,375 21,650 
Phosphatie, bulkk______.__._---_.--__- 2 --- eee ee 9,984 tr 10,343 11,000 

. Potassie bulk___-__---.--_--------.-------__-_------.---- 6,894 t 7,500 7,650 
. Phosphatie meal________.-_--__-__-----.----~_- eee eee 4,776 5,169 5, 550° 

Others. ______---__.----- eee 124 82 150 

Total________--__-___ eee e__---- = 40, 083 43 , 469 46,000 
Fluorspar.....--.-.------ eee eee 380 380 400 
Graphite____...___------_----- eee 65 70 70 
Gypsum ?____ ee eee 4,691 4,697 4,700 
Lime, dead burned 2____...----- eee _e---- - 19,651 20,716 21,000 
Magnesite______-___.__--_-_.---.---------------_----_---__------- 3,000 3,000 3,100 
Mica_.....----- eee eee 35 36 37 
Pyrite: 

Gross weight__________.-_____ ee eeeeeeeeeeeeeeeeeee 3,500 3,500 3,500 
Sulfur content____...._-_-___ eee eee eee 1,850 1,850 1,850 

Refractories: 2 
Shamotte_____..-..---__-__- eee eee ee 6,075 6,080. 6,100 
Dinas (quartzite-lime)__________. 2 eee eee ee 637 630 650 
Magnesite and chrome magnesite____________.__-.__-.--------- 1,424 1,443  °1,450 
Magnesite powder___.__.____.._-_________ eee 1,320 1,352 1,350 

Total____---------__-------- eee eee 9,456 9,505 9,550 
Salt, all types ?___.-_--------_--.---.--__--__--_-----------__---.- 10,600 11,000 11,500 
Sulfur (excluding sulfur content of pyrite)___._____._.__.----______-_- 1,500 1,500 1,600 
Tale_.---..------------------------__ eee eee ee 370 370 380 

See footnotes at end of table.



THE MINERAL INDUSTRY OF THE U.S.S.R. 727 

Table 1.—U.S.S.R.: Estimated 1 production of mineral commodities—Continued 
(Thousand metric tons unless otherwise specified) 

Commodity 1967 1968 1969 

Coal MINERAL FUELS AND RELATED MATERIALS 
oal: § 

Brown 2______-_-------------------------------------------- 148,815 188,299 140,000 

Hard: CN 

Coking ?_________--__---------------------------------. 147,623 154, 498 161 ,000 
Anthracite 2?_______-_-.---------------------------------. 77,189 76,896 78,000 
Undifferentiated_____.__..-_----..--.----_--_.-__-________ ™ 226,660 224,277 229 ,000 

Total hard coal_____----.----------------------.-__--_ * 451,422 455,671 468 , 000 

Total?________--__--- eee ----- = 595,287 593 ,970 608 , 000 
Coke, oven and beehive ?_________..______-----_-- -- eee - e-_____ = 69, 897 71,505 73,500 
Crude oil 2___--_.._--_-----------------------------------_------ 288,068 309 , 150 328 ,000 
Fuel briquets_-__-..----------------------------- eee eee 6,787 6,976 7,100 
Oil shale 2____.__.-__---_--------------------e-eeeeeee------- =. 21,601 21,868 22,000 
Peat, agricultural use___________.---...--.--_-__-_._---_--_-----. 180,000 130,000 130,000 
Peat, fuel use ?________-_-_-_----------------------_----_-__------ 160,200 r 50,000 60,000 
Natural gas 2?______._._-_._..__-_.......___..--~-billion cubic feet__ 5,601 6,039 6,455 
Electric power ?_____._______...........__--billion kilowatt hours__ 588 638 689 

T Revised. 
1 Estimate except where noted. . 
2 Reported in Soviet sources. 
’ Data for 1967, United Nations Quarterly Bulletin of Steel Statistics for Europe. V. 19, No. 1, 1968, p. 

A-23; for 1968, No. 2, 1969, p. A~23. Data for 1969 are preliminary. 
4 Items listed under this heading are produced from semimanufactures listed above and possibly also from 

imported materials. Therefore, these data are not additive to the total of semimanufactures listed. 
5 Run-of-mine coal; the average ash content of the coal shipped from the mines was 19.7 percent and average 

calorific value was a little more than 5,000 kilocalories per kilogram in 1969. 

TRADE 

Tables 2 and 3 are derived from official Almost two-thirds of Soviet foreign trade 
statistics of the Ministry of Foreign Trade was transacted with Communist countries. 
for 1968 and partially for 1969. Official de- The largest turnover was achieved in trade 
tailed figures by country for 1969 are not. with East Germany (more than 3 billion 
yet available, but the same general pattern rubles), Poland (2.1 billion) , Czechoslovak- 
can be expected. ia (2.0 billion), and Bulgaria (1.8 billion 

Soviet foreign trade continued to be ori- rubles). The trade turnover with North 
: ented toward the importation of needed Vietnam increased during 1969 by almost 

production machinery and equipment, in- 17 percent from 159 million rubles to 186 
cluding complete industrial plants. Exports million rubles. This increase was achieved 
of minerals produced foreign exchange to mainly through an increase in Soviet deliv- 
help pay for imports even though most eries. Trade was maintained at a high 
minerals exported could be consumed level with Cuba—770 million rubles; Yugo- 
within the country. slavia—425 million rubles; and North 

The value of total Soviet trade expanded Korea—295 million rubles. There was a 
from 18.0 billion rubles in 1968 to 19.8 further reduction in trade turnover with 
billion rubles in 1969. Exports and imports mainland China from 86.4 million rubles 
were each about 9.7 percent higher in 1969 in 1968 to 51.1 million in 1969. 
than in 1968. The value of total Soviet In recent years, the Soviet Union has 

trade with various groups of countries in been developing its trade with the United 
1969 follows, in billion rubles: Kingdom, Finland, France, Japan, Italy, 
CMEA countries !_____.-..__--..-.------- 11.2 Austria, Sweden, and a number of other 

Other Communist countries_--------------- 1.7 pon-Communist developed countries. In 
Devel Total Communist countries. --------- 12.9 1969, the United Kingdom was the western . 

eveloped non-Communist countries._._..... 4.4 : 
Developing non-Communist countries___.... 2.5. country with the largest trade turnover 

Total ; —— (600.5 million rubles) with the U.S.S.R., 
otal non-Communist countries------ 6-9 followed by Japan (558.7), Finland 

Total Soviet trade value_____..._._... 19.8 (500.8), West Germany (496.8), Italy 

AL CMEA (CEMA)— Council for Mutual Economic (493.5), France (4174), the Netherlands 
istance—comprising the following countries: i il- Bulgaria, Czechoslovakia, East Germany, Hungary, (232.0), and the United States (159.6 mil 

Mongolia, Poland, Rumania, and the U.S.S.R. lion rubles) :
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The 1969 agreement between the Soviet million tons of crude oil and petroleum 
Union and the United Kingdom provides products, 4.6 million tons more than in 
for further expansion of trade during previous years, The annual increase in de- 
1969-75. Soviet economic ties with Japan liveries of these commodities to CMEA 
on trade and payments after 1970 and the countries reached 5.5 million tons. There 
problem of joint development of Soviet was also an increase in the export of iron 
natural resources was being studied. The ore (from 32.1 to 33.1 million tons, of 

Soviet Union’s relations with Italy were which 29.1 million tons went to CMEA | 
developing on the basis of a long-term countries), ferrous rolled metal products 
agreement for 1966-69, which envisages the (from 5.5 to 6.5 million tons), pipes (from 
growth of trade. Finally, in 1969, the So- 294,000 to 328,000 tons), and nonferrous 

viet Union and France concluded an agree- metals (from 394 to 511 million rubles). 

ment. on commercial collaboration for There was also an increase in exports of 
1970-74, which contained provisions for a coal, manganese, and chrome ores, pig 
twofold increase in trade. iron, asbestos, apatite concentrates, and ce- 

Trade turnover with the developing ment. 
countries grew through the expansion of Most of the U.S.S.R.’s 1969 export trade 
economic and technical assistance to these in minerals was with Europe and Japan. 
countries, The U.SS.R. has concluded The United States share of mineral com- 
agreements for economic and technical co- modity exports was insignificant. Over 60 
operation with about 35 Asian, African, percent of the mineral trade, as a whole, 

and Latin American countries. Among the remained within the CMEA countries. So- 
developing countries, the United Arab Re- viet deliveries covered almost 100 percent 
public (U.A.R.) was the Soviet Union’s of the import requirements of the Euro- 
largest trading partner. By 1969, trade pean Communist countries in crude oil’ 
turnover between the U.S.S.R. and the = ahd pig iron, some 85 percent in iron ore, . 

U.A.R. increased by 26.5 percent to 419.7 and about 75 percent of the requirements 
million rubles, Trade with India increased in mineral fertilizers in 1969. The relative , 

: by 7.2 percent; with Iraq by 31.8 percent; dependence of East European countries on 
with Iran by 70 percent; with Malaysia by niineral product imports from the Soviet 
22.7 percent; with Syria by 35.1 percent; Union in their consumption in 1968 was as | 
with Algeria it doubled; with Morocco by follows, in percent: . 
46.4 percent; and with Congo (Brazzaville) °©§<——W—__l_t|_1Ee 

: by 45.6 percent. The developing countries Country Oil tron Pie Frolled oe 
share of the Soviet foreign trade total vol- ore Iron metal ment 

ume was almost 13 percent in 1969. Bulgaria...... 90 88 16 48 «8 
According to Soviet official sources, 32 Czechoslovakia. 97 79 6 6 5 

countries on three continents were being Bast Germany-- sr | a eT 
helped in mineral prospecting by Soviet Mongolia___... 86 .. 100 100 44 

- geologists. Oil exploration, development of Foland.------. 97 77 18 G2 
producing and undeveloped fields, and 94—— WW 
studies for utilization of associated gas +1965. 
were included in the Soviet contracts with Source: “S.S.S.R. i zarubezhnye strany posle 

. . . pobedy velikoy okyabrskoy sotsialisticheskoy revo- 
developing countries of Africa and the  jyutsii (The U.S.S.R. and Foreign Countries After 
Near East. the Great October Revolution). Moscow, 1970, p. 

Fuel, mineral raw materials, the metals 148. 

continued to play the greatest role in So- The Soviet Union, the world’s second 
viet exports. In 1969, 36.9 percent of the largest producer of crude oil and petro- 
total officially recorded Soviet exports fell leum products, was responsible only for 
into this group of commodities. Official about 5 percent of the world’s interna- 

foreign trade statistical reviews do not in- tional trade in these commodities. Net ex- 
clude exports of precious metals. The an- ports of crude oil and products were small, 
nual total value of known exports of these by world standards, and would be still 
metals, as measured by recorded imports of smaller, if the net exports to CMEA coun- 
other countries, has been consistently high, tries are excluded. 
not withstanding an appreciable annual The most important categories of min- 
fluctuation. eral commodity imports in 1969 were fer- 

In 1969 the Soviet Union exported 90.8 rous and nonferrous semimanufactures,
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steel pipes, bauxite and alumina, tin, tung- plex. A considerable part of the imports 

sten concentrate, barite, fluorspar, talc, and from developing countries were goods deliv- 
mica. There was an increase in the im- ered in payment for loans from the 
ports of ferrous rolled metals, reaching 16 U.S.S.R. The U.S.S.R. received almost one- 
million tons, and of pipes, from 765,000 half of the entire export of machinery and 
tons to 1,043,000 tons. Purchases of nonfer- equipment from CMEA countries, primar- 

rous. metals, which formerly occupied a ily from East Germany, Czechoslovakia, — 
notable place in Soviet imports, accounted and Rumania. 

ror tne reatively oo ye, of . 71 million U.S.S.R.’s mineral trade in recent years 

rubies. CMR. As Oecoming an mM has been growing more rapidly than the 7 
creasingly exporter of these commodities. . aes 

rest of the world, and if the policies con- 
In 1969 exports of nonferrous metals ex- tinue. it will expand in the vears to come 

ceeded imports by 440 million rubles, com- Alt ; h pa £ 10 tS ly 

_ pared with 325 million rubles in the pre- though most of is trade is Present y 
vious year. | conducted with other Communist coun- 

Soviet purchases of machinery and ‘ties, it is possible that for some mineral 

equipment accounted for approximately commodities (diamond and aluminum) 
half of the imports from the United King- the Soviet Union could assume major pro- 
dom and France, including complete portions in the world markets in the near 
equipment for a chemical industry com- future. | 

Table 2.—U.S.S.R.: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 

- Commodity 1968 1969 Principal destinations, 1968 

METALS 
Aluminum: 

Ingots and equivalent primary 
forms. .__.._._.----_---_--_- 287 , 600 320,000 Hast Germany 84,900; Czechoslovakia 

Semimanufactures, including those 
of duraluminum____.________- 79 ,500 102,800 East Germany 15,600; Czechoslovakia 

Antimony, primary forms. _.__...-_- 800 1,200 Bulgaria , 401; Netherlands 300; Japan 

Cadmium, primary forms._____.____- 700 700 East Germany 185; Czechoslovakia 163. 
Chromite (48 to 56 percent Cr2O3)_.__ 1,048,000 1,144,000 United States 326,000; Japan 160,000 

Sweden 123,000; West Germany 
108 ,000; France 90,000. 

Copper: 
Ingots, equivalent primary forms:’ 

Unalloyed_._..-_-______-_- 109 ,300 107, 400 East permany 43,800; Czechoslovakia 

Alloyed (bronze)_._--.---_- 5,700 4,800 East Germany 1,900. ° 
Semimanufactures: 

Unalloyed___-.-_-_---_--_ - 7,900 8,200 Cuba 4,039; Czechoslovakia 1,609; Ru- 
mania 948. 

Alloyed (copper-zine)___-_-_-- 3, 800 7,000 Cuba 1,051; Bulgaria 983. 
Ilmenite....-.....-... 2-2 eee 14,800 NA 
Iron and steel: 

Iron ore.._......thousand tons. _ 82,201 33,071 Poland 9,990; Czechoslovakia 9,533; Ru- 
mania 3,138. 

Pig iron._..._...._....._do___- 4,522 4,691 Poland 938; Japan 749; East Germany 

Ferrous scrap.........._-do____ 664 1,825 East Germany 158; Japan 87; Sweden 73; 
. Finland 64. 

Ferroalloys: 
Ferrosilicon___._._______-_- 111, 800 118,400 

perromanganese.---------- 97,200 107,300 | Rumania 70,100; Czechoslovakia 64,300; 
ee , , Hungary 36,800; Netherlands 32,400; Ferrovanadium.___.._._.__- 2,000 1,400 United Kinedom 23 100 

Vanadium slag_.____.._.-_- 41,700 34,600 BCom 40, MN 
Not specified__........____- 26 , 400 27,400 

Total___.22- 2 le 312 , 400 327,100 
Semimanufactures: 

Rolled products, excluding . 
pipes___._thousand tons__ . 5,472 6,459 East Germany 1,809; Bulgaria 645; Ru- 

mania ° 

Steel pipes...........do____ 294 328 East Germany 121; Bulgaria 62; Cuba 30. 
Lead, ingots and equivalent primary 

forms. -.....--.-. ----- Lee 90,900 97,900 East Germany 41,400; Czechoslovakia 
25,200; Hungary 10,600. 

See footnote at end of table.
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Table 2.—U.S.S.R.: Exports of selected mineral commodities—Continued 

(Metric tons unless otherwise specified) . 

Commodity 1968 1969 Principal destinations, 1948 

METALS—Continued 
Magnesium, primary forms___._____. 14,500 15,000 Netherlands 3,300; East Germany 1,901. 
Manganese ore: 

Metallurgical grade______..__-_. 1,150,000 1,197,000 Poland 318,000; Czechoslovakia 177 , 000; 
East Germany 108,000. 

Battery and chemical. __________ 19, 000 18 , 200° Netherlands 10,200; East Germany 
2,600. 

Zine, ingots and equivalent primary 
forms__._..__---___---.-.--_---- 78,700 97,400 East Germany 38,100; Czechoslovakia 

16,800. 
NONMETALS 

Abrasives, hard alloys.____.___.__._- 89 143 Bulgaria 15; Finland 14; Hungary 11. 
Asbestos____...------.-------_-_-- 303 , 700 346,500 France 40,200; West Germany 38,800. | 
Cement___.______.._thousand tons_- 2,641 2,959 Hungary 504; Poland 284. ‘ 
Cryolite.___-___------------_----- 5,400 5,400 Poland.1,500; Hungary 900. 
Fertilizers and fertilizer raw material: . 

Apatite ore_______-.._-_______- 60, 500 47,800 Czechoslovakia 27,800. 
Apatite concentrates 38.5 to 39.4 

percent P2O;__thousand tons__ 5,107 5,608 East Germany 1,083; West Germany 823. 
Superphosphate, not less than 

18.7 percent P2Qs.___________ 445,600 443,100 Hungary 135, 500; Bulgaria 88 ,300; Cuba 
5, ° 

Ammonium nitrate_____________ 197,900 151,400 Cuba 55,400. 
Ammonium sulfate_.__________-_ 749,100 787,000 Cuba 231,600; India 176,300. - 
Potassium salts, KCl 41.6 per- 

cent KO equivalent__._._...... 1,721,500 1,678,500 Japan 291,900; Belgium 197,700; Hun- 
gary 164,600. 

Graphite. _.._._____._-______.____. 10,200 12,100 Poland 3,200; East Germany 2,500; 
Hungary 1,300. 

Gypsum.___. 9,100 NA _ All to Finland. 
Kaolin__..-.--_- 22 13 ;500 NA NA. 
Pyrite__._._........thousand tons __ 1,582 1,583 Italy 740; East Germany 252. 

, Refractories: 
Clay, fire resistant....__..______ 23,800 35,300 Poland 16,600; Hungary 5,500. 
Other___-._._-_-_._---__-_______. 118 , 200 125,200 Bulgaria 45,400; Poland 14,300. 

Salt_.- 0. eee 275,400 222,000 Czechoslovakia 109, 800; Hungary 
51,600; Finland 43,200. 

Sulfur___.-- eee 291,200 362,500 Cuba 97,600; Hungary 96,100; Czecho- 
slovakia 55,100. 

Sulfurie acid________~_-____- Lee 182,500 155,600 Czechoslovakia 68,300; Hungary 44,800. 
Tale___-..--- eee 16, 600 NA _ All to Japan. 

MINERAL FUELS AND RELATED 
MATERIALS 

Carbon black____-__-.__.__---_-_--_- 28 , 400 39,100 East Germany 7,200; Czechoslovakia 
3,900; Hungary 3,720. 

Coal: 
Anthracite____._thousand tons__ 3,198 4,045 France 1,169: Czechoslovakia 285; Italy 

Bituminous____.._..___..do____ 17,939 19,194 Bulgaria 3,422; Japan 2,645; East Ger- 
many 2,640; Czechoslovakia 2,224. 

Other,._-..__.----------do_--- 113 60 All to Czechoslovakia. 

Total_________________do___- 21,250 23,299 
Coke. __._...-_--_-._-___-___do____ 3,824 3,996 East Germany 1,271; Rumania 729: 

Hungary 595; Finland 584. 
Gas, natural____million cubic meters. _ 1,729 2,664 Poland 1,000; Austria 142. 
Petroleum: 

Crude_____.____thousand tons__ 59,216 63,887 | 

Refinery products: 
Gasoline_____..____.do___. 3,352 3,324 
Kerosine_____.______do____ 1,321 1,473 
Gas, diesel oil_...___.do___- 10,089 9,949 [Italy 11,865; Czechoslovakia 8,380; 
Residual fuel oil._____do____ 11,682 11,589 East Germany 7,553; Finland 7,526; 
Lubricants______._.__do____ 299 324 Poland 7,124; West Germany 5,950; ; 
Bitumen_________.__do___- 38 37 Bulgaria 5,499; Cuba 5,303. 
Paraffin___..._..__.._do___-_ 24 28 
Unidentified___..____do___- 194 188 

Total. __..._._.___do___- 26,999 26,912 | ° 
Power, electric 

million kilowatt-hours__ 2,470 3,939 Hungary 1,914; Poland 291. 
eee eee 

NA Not available. 

Sources; 1. Vneshnyaya torgovlya SSSR za 1968 god (Foreign Trade of the U.S.S.R. for 1968 Year), 
Moscow, 1969, 300 pages. 2. Vneshnyaya torgovlya. Moscow, No. 7, July 1970, pp. 49-58.
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Table 3.—U.S.S.R.: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 

| Commodity 1968 1969 Principal sources, 1968 
| METALS 

Aluminum: 
Bauxite___._---_.--_-_..------. 1,177,900 NA Yugoslavia 721,300; Greece 456,000. 
Alumina_....-.....---..------- 387 ,500 595,800 United States 193,500; Hungary 147,900; 

Greece 28,100. 
Semimanufactures, including those 

of duraluminum.-_-_..-.-.----- 2,200 1,500 NA. 
Cadmium, primary forms__.__-...--- 285 217 Poland 200. 
Copper, ingots and equivalent primary 

forms: 
Unalloyed. .__.._-.._.-__...__-- 9,400 400 NA. 
Semimanufactures____..._...--- 6,700 11,000 All from Yugoslavia. 

Iron and steel: 
Pig iron.__.....-thousand tons_ - 63 48 All from North Korea. 
Ferroalloys__............do__-_- 9 7 North Korea 2. 
Rolled products, excluding pipes 

do... 1,362 1,602 Rumania 226; West Germany 216; France 
125; Austria 98. 

Le Steel pipes_._.....-.---..-do___- 765 1,048 Rumania 155; Sweden 79; Japan 75. 
ad: . Ro . 

- Ore____-- eee 45 ,300 NA _ AIl from Iran. 
Ingots and equivalent primary 

forms. ..._.__----__-- Lee 39 ,100 24,800 North Korea 19,100; Yugoslavia 16,800. 
Mercury_-..-..-.--76-pound flasks_ - 3,900 NA _ All from Yugoslavia. 
Zin, primary forms_-_._..-long tons_- 7,100 6,800 United Kingdom 5,200; Malaysia 1,200. 
ine: 

- Ore____..----- eee 20 ,000 10,600 All from Iran. 
Concentrate... ..-.......-.----. 18,100 NA _ All from North Korea. 
Dust__..------- eee 2,200 NA _ All from Poland. 
Ingots and equivalent primary 

forms___.-----------.------- 36 ,400 50,100 Poland 27,900; North Korea 4,600. . 
Rolled products. _..--_.--------- 800 8,800 All from Poland. 
Alloys_....-..---.-...--- - 3,900 4,100 All from Poland. 

NONMETALS 
Barite_.....-.-..--..-..----------- 179 ,800 142,700 North Korea 88,900; Yugoslavia 34,300; 

Bulgaria 27,500. 
Cement__._._.__....-thousand tons_. 295 378 All from North Korea. 
Fluorspar._...-.----.-------------- 102 ,000 134,100 Mongolia 67,500; mainland China 

Mica__..---------------------- = 160 417 All from India. | 
Refractories, magnesite powder-_.___-. 211,400 276,200 All from North Korea. 
Sulfur___..----------.-.--~-------- 9 ,400 24,800 NA. 
Tale____--------------.----------- 50,800 82,700 North Korea 28,700. 

MINERAL FUELS AND RELATED 
MATERIALS 

Coal, bituminous_._._thousand tons--_ 6,900 7,200 Mostly from Poland. 
Coke_____.-----------------do_-_-- 658 659 All from Poland. . 

Petroleum refinery products: 
Gasoline.....--.----...-do.__- 694 . 644 
Kerosine__.._.------...-do_-_~- 7 106 
Gas, diesel oil___-.-.---.-do___- 186 175 

- Residual fuel oiJ_.._.._...do_~-- 32 21 
Lubricants_._.--__.-.-..do_._. 96 114 7NA. 
Bitumen. __.-.....---..-do_ ~~ 22 24 
Paraffin. _.......-..-----do__.- 6 7 
Unidentified__.....--...-do___- 22 37 

Total________.........do___-_ 1,065 1,128 Rumania 685; East Germany 285. 
Carbon black. __._-..------.------- 1,700 6,400 Rumania 1,200. 
we 
NA Not available. 
Sources: Vneshnyayatorgovlya SSSR za 1968 god (Foreign Trade of the U.S.S.R. for 1968). Moscow, 1969, 

pp. 300. Vneshnyaya torgovlya. Moscow, No. 8 August 1970, pp. 49-58. 

COMMODITY REVIEW 

METALS cent of the total value of the components 

Development of ferrous and nonferrous {rom the ore. From 50 to 80 percent of 
metal industries lagged behind goals fore- are and dispersed elements, 50 to 65 per- 
seen in the 1966-70 5-year plan; however, cent of combined sulfur, 8 to 16 percent of 

production of metals and alloys continued Copper, 10 to 12 percent of lead, and 11 to 
to grow. Beneficiation and metallurgical fa- 12 percent of zinc were discarded in tail- 
cilities still experienced poor metal recov- ings in 1969.15 
eries; for example, the nonferrous industry _* Narodnoye Khozyaystvo Kazakhstana none 

of Kazakhstan recovered only 50 to 65 per- September 1 960, p. 83. stan). Alma-Ata, No. 9,
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At lead-and-zinc plants the extraction of ground mines were scheduled for 
rare metals as byproducts was not at de- completion in 1970. 
signed levels. Only 40 percent of the total Output of bauxite in Kazakhstan, the 
lead tailings were processed for rare and Soviet Union’s second most important alu- 
precious metals recovery, and there was no. minum raw material source increased in 
processing of residues from copper smelt- 1969. Development of the Turgay open 
ing. There were high losses of metals in pits, slowed by investment delays contin- 
stack gases because of inadequate dust-col- ued although bauxite output was only 60 
lecting equipment.16 percent of the planned 1969 quota. The 

Utilization of machinery and equipment capacity for alumina production at the 
was considerably below the planned levels Pavilodar aluminum plant, however, was al- 
and modernization, and replacement of ob- ready approaching the planned level. 
solete equipment was slow. As a result, Development of bauxite deposits at Kras- 
productivity even at advanced enterprises myoktyabrskoye and Belinskoye in north 
in Kazakhstan’s nonferrous industry was Kazakhstan, and at Iksinskoye in Arkhan- 
lower than that of comparable enterprises gel region, was scheduled between 1971 
in the United States and Canada. Many and 1975. ot 
mining machines had low durability and The Achinsk alumina plant in West Si- 
wore out quickly and the organization of beria, which will be the principal plant 
repair and maintenance operations was producing alumina from nepheline, and 
poor.17 which will provide alumina for the Kras- 

Aluminum.—The Soviet Union, operated ®°yarsk aluminum plant, was about to be 
13 primary reduction plants with a total commissioned. Small alumina plants using 
probable capacity (January 1, 1970) of 14 nepheline were also under construction at 

million tons, Although exact production Pikalevo (plant No. 2), Ul’yanovsk and 
figures are not available, it is believed out- Mikhaylovsk. . 
put of primary metal was about 1.05 mil- The Yerevan aluminum plant in Ar- 

| lion tons in 1969. menia was the first Soviet enterprise to 

The aluminum supply position in 1969 produce amin . “1969 ane foil direct 
was as follows in thousand metric tons: rom “quid: meta’ in ; “An experimen: 

: tal alumina installation was also completed 
Production of primary aluminum___-------- 1,050 at the Almalyk metallurgical complex in 
Production of secondary aluminum____.____- 120 : . . 
Imports of aluminum (ingots)._._.......... ..... Uzbekistan; it will be used to plan future 
Exports of aluminum (ingots). ..----------- 820 alumina enterprises, one of which will be 
Apparent consumption_____-._..-....---.-. 850 7s a 

: based on kaolin deposits at Angren. . 
The U.SS.R. was a large producer of A new potline was put into operation at 

low-grade bauxite, and other aluminous he Bratsk aluminum plant on December - 
raw materials. However, supplies were insuf- 19, 1969. Meanwhile, construction contin- 
ficient; therefore, over 1.2 million tons: of ued on the Bratsk, Krasnoyarsk, Irkutsk, 
high-grade bauxite and about 0.6 million and Tadzhik aluminum plants. 
tons of alumina were imported from Hun- Anti . . 

. . ntimony.—Deposits of antimony occur 
gary, Yugoslavia, Greece, and the United . oe . 
States in 1969 at Kadamzhay in Kirgiz S.S.R., Turgay in 

es} ms . . Kazakhstan, and at Sarylakh and Tazhdol- 

_ In _ 1969, attention was given to improv" insk in Siberia. Kadamzhay remained the 
ing the raw material base and to erecting rincipal antimony center of the U.S.S.R., 
alumina plants to for ne. §4p between and its integrated facilities produced most 

productive capacity ht aurminum an an of the country’s refined product. During 
mina. Deficits of aluminum he In the 1966-70, it is planned to increase antimony 
USSR. may be reduced ine next few output in Kirgiz S.S.R. by 50 to 100 ‘per- 

years if development of nepheline deposits cent, by renovating the Kadamzhay works 
in Siberia is successful. The importance at- 35. well as the Tereksay mine. The Dzhid- 

tached to developing pepheline sources Was zhikrutskiy mining and concentration com- 
emphasized by a 44-percent increase in ine in  Tadzhikistan, construction of 
funds for prospecting of aluminous raw 
materials in 1970, compared with 1969. 1 Narodnoye jShozyaystvo Kazakhstana (Nation- 

The Northern Urals was the main baux- April 1969, Op. odo khstan). Alma-Ata, No. 4, 

ite and alumina-producing area in the So- |” Narodnoye Khozyaystvo Kazakhstana none 
viet Union in 1969. Three new under- Advil 1969. pp. Sass eistan). Alma-Ata, No. 4,
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which started in 1967, will be the main and Siberia. In 1969, a deposit of bismuth 
Soviet supplier of antimony and mercury was discovered in the northern spur of the 
after 1970. Sikhote-Alin Mountains of Maritime Kray. 
Beryllium.—The Soviet Union continued ‘The new deposit is located near the Kras- 

to be one of the world’s largest producers norechenskiy mining combine. 

and consumers of beryl, beryllium alloys, = Chromium.—The U.S.S.R. continued to 
and metal. There are numerous beryl de- pe the world’s leading producer and ex- 

posits in the U.S.S.R., mainly in the Asian porter of chromite in 1969. Exports totaled 
part of the country, and on the Kola Pen- 1,144,000 tons during the year, with about 
insula. ; : 90 percent destined for non-Communist 

The beryllium production schedule was countries, Approximately one-third of the 
being speeded up. According to the output was consumed or stocked in the So- 
1966-70 5-year plan, output may be in- ‘et Union. Based 1964-69 data. Soviet 
creased by 50 to 60 percent, indicating a viet Minton, asec on . vay DONE 
probable production level of 1,500 to 1,600 consumption of chromite was distributed 
tons of beryl (10 to 12 percent BeO) by 2° follows: Metal production, 45 _percent; 
1970. refractories, 32 percent; and chemicals and 

Bismuth.—As in 1968, bismuth was pro- other products, 23 percent. Estimated data 

duced in 1969 almost entirely from com- on production, consumption, and exports 
plex ores, such as tungsten-molybdenum- of chromite in 1968-69 and 1970-80 are 

bismuth ores of the North Caucasus, and summarized in the following tabulation in 
scheelite and cassiterite ores of Kazakhstan thousand metric tons: . 

Planned and estimated 
Item 1968 1969, —_________—_—_——— 

1970 1975 1980 

Production (30 to 56 percent Cr2O3)_----__------------ 1,270 1,700 1,750 2,000 2,250 
Consumption and stocks (30 to 56 percent CreO3)_____-- 522 556 600 700 800 
Exports (48 to 56 percent CreO3)__--__----.----------- 1748 1,144 1,150 1,300 1,450 

1 Reported in Soviet sources. 

The tonnage of chromite ore mined in the Khovu-Aksinsk arsenic-cobalt deposits 
the U.S.S.R. in 1969 was more than twice in the Tuva republic were under -construc- 
that mined in 1958; a further increase of tion, with initial production scheduled for 
50 percent was expected by 1975. The +1970. At Monchegorsk, cobalt production 
Donskoye mining operations at Khrom-Tau was increased by the installation of larger- 
in western Kazakhstan accounted for 90 capacity electric furnaces, and there were 
percent of Soviet output and was the only also improvements in ore flotation and 
source of high-quality ore in the country. metal extraction. 

. Most of the ore was of sufficiently high Mine reserves were estimated at 100,000 
grade to be shipped without beneficiation tons of contained cobalt, chiefly in nickel 
other than  hand-picking. Reserves of ore. 
high-grade ore also were found in the Ural Copper—The Soviet Union remained 
Mountains. About 20 additional deposits of among the world’s largest producers and 
chromite have been discovered and ex- consumers of copper. The estimated 6-per- 
plored since 1966. cent increase in output of primary metal 

At -Donskoye, a concentrating mill for jn 1969 was due to initial ore production 
producing 300,000 tons of chromite concen- from new mines in Kazakhstan (Balkhash, . 

: trates per year was under construction in Dzhezkazgan, and Boshchekul); in the 

1969. ‘The plant, the first of its type to be Urals (Gay, and Uchaly) ; and in Armenia, 
built in the Soviet Union, is designed to Norilsk, and Siberia. The Balkhash mining 
process 1 million tons of crude ore an- and metallurgical complex was the largest 
nually. single producer of copper and rhenium. 

Cobalt.—In 1969 cobalt was produced at Consumption of refined copper was 
Norilsk in West Siberia; at Monchegorsk around 750,000 tons in 1969. Exports de- 
and Pechenga on the Kola Peninsula; in clined by 1,900 tons and imports declined 
the Urals at the Yuzhuralnikel’, Ufaley, by 9,000 tons, compared with 1968 levels. 

and Rezhsk nickel plants; and also at Copper production schedules were being 
some copper plants. Production facilities at accelerated. According to the 5-year plan
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(1966-70) , Soviet copper output was to in- completion and No. 3 was under construc- 
crease to 1.1 or 1.2 million tons of primary _ tion. 
copper in 1970. Actual output may be 10 In Georgia, a mining and concentrating 
to 20 percent less. Output may reach 1.4 combine, scheduled to begin operations in 
million tons by 1975 and 1.9 million by 1972, was under construction at Madneuli. 
1980. The increase in production depends The combine will produce complex non- 
primarily upon expansion in Kazakhstan ferrous ores. In Uzbekistan, the country’s 
and Uzbekistan, where mechanized large- largest plant for casting and rolling of 
scale operations are being developed. — copper began operating. In East Siberia, 

Gross copper reserves of the U.SS.R. the U.S.S.R. was negotiating with Japanese, 
were estimated at 35 million tons of con- French, and British companies to develop 
tained metal, chiefly in low-grade sand- the Udokan copper deposits northeast of 
stone and porphyry deposits in districts Lake Baykal. 
where many ore bodies are suitable for Gold.—The 1969 production of gold was 
opencast mining. The reserves include sev- estimated at 6,250 thousand troy ounces. 
eral million tons of copper in high-grade, The growth of Soviet gold production was 
pyritic ores containing other metals, and a reported to result from expansion of placer 
smaller quantity in ores of vanadium, tita- mining in Siberia. | 
nium, and other metals. Over half of the According to statistics of the Interna- 
reserves were situated in Kazakhstan. tional Monetary Fund, Soviet sales of gold 

The cut-off percent for copper in Soviet in western markets during the past 10 
mines ranged from 0.4 percent at the years were as follows, in million dollars: 
Kounrad open pit, to 1 percent at under- 1958_____ 220 1963_____ 550 
ground mines in the Urals. About 82 per- 1959_____-250 1964_____-450 

cent of all copper was mined by opencast 491" ""~"300 1966.._~129.5 
. methods in 1969, and the use of this 1962._...-215 1967____--15.0 

method is increasing. | Soviet sources reported that proved gold 
The Urals region was the main center of reserves are sufficient for 16 to 17 years of 

copper production in 1969. Output of blis- operation at present rates of production. 
ter copper at the Mednogorsk combine in- Reserves of gold in underground and pla- 
creased by 20 percent. In Orenburg Oblast’, cer deposits were estimated at about 200 
the second stage of the Gay mining and million ounces in 1969. 
concentrating combine was completed, and Extension prospecting for gold was being 

a third copper deposit was discovered in carried out in the Asian part of the coun- 
the Dombrovskiy Steppe area. try. Discovery of several vein deposits was 

In Kazakhstan, the second largest cop- _ reported in 1969, in Kazakhstan, Siberia, 

per-producing region, construction of the Central Asia, and the Transcaucasus. New 
Dzhezkazgan metallurgical complex contin- placer deposits reportedly were found at. 

ued. Completion of the first stage of the Chukotka and other regions of the Soviet 
complex was delayed, and was rescheduled Far East and Yakutia. Gold reportedly was 
for 1970. Two underground mines were discovered for the first time in the Trans- 
operating and two more were under devel- carpathian region of the Ukraine. 
opment. At the Boshekul copper deposits The principal gold producing areas of the 

in Pavlodar Oblast’, Kazakhstan, construc- U-S.S.R. were the Soviet Far East, East Si- 

tion of a large mining combine was sched- _beria, West Siberia, the Urals, and Kazakhs- 
uled to begin in 1970. At the Balkhash tan, Reportedly, about three-quarters of 
works, the first exports of copper wire bar metal production came from the subarctic 
began in 1969, and a rolling mill will soon area of Asia, (mainly from placer deposits 
be installed. at Kolyma, Aldan, Indigarka, Yana, and 

In Armenia, mining began early in 1969 Chukotka); most of the remainder came 
at the Davartskiy open pit of the Kafan from gold and plymetallic ores mined in 
mining combine. At the Alaverdy copper Siberia, the Urals, Kazakhstan, and Ar- 

works, production of blister copper and re-- menia. Alluvial deposits contributed about 

fined copper reportedly increased by 31 67 percent of total 1969 output. 

percent and 28 percent, respectively, com- Magadan Oblast’ was the main center of 

pared with 1968. gold production, where 32 placer mines, 18 
At the Norilsk metallurgical complex the dredges, and more than 100 sandwashing 

No. 2 copper electrolysis plant was nearing rigs were in operation in 1969. Roughly 35
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percent of the gold came from mines de- akan River in November. The dredge, con- 

veloped in the last 5 or 6 years. The first structed by the Irkutsk Heavy Machinery 
railroad was built on permafrost in the Plant, is 235 meters long, 46 meters wide, 
Omchaksk Valley, and is designed for the and is equipped with 170 buckets of 600- 
transportation of gold-bearing rock from liter capacity. It reportedly will be able to 
the new Matrosov mine. The Matrosov operate to a depth of 50 meters, and to 

mine was the only mine in the Oblast’ mine 2 million cubic meters of sand dur- 
that produced gold throughout the year. ing a single season. 
The Srednekan and Semiletka placer mines The Kazakh Gold Trust planned to in- 
were merged in a new combine, the second crease gold output by 8 percent in 1970. : 

: such enterprise in the Oblast’. Previously, The 890-meter Novaya shaft, the deepest 
the Polyarnyy combine had consolidated in the Soviet Union, was being sunk at the 
operations of the Polyarnyy and Leningrad Bestube mine in Tselinograd Oblast’. A 

: mines. plan for developing the new Yubileynoye 
In the past 10 years, gold output in gold deposit, recently discovered in the Ak- 

Chukotka (Magadan Oblast’) has increased tyubinsk Steppe of Kazakhstan, was ap- 
by 44 percent, but despite discovery of new _ proved, and construction began on an open 
gold deposits, production increases were pit mine and concentrating plant. 
slow owing to the lack of power and suita- At the old Miass placer area in the 
ble equipment. Gold extraction in the Ob- Urals, the new Svetlinskiy placer mine was 

last’ is to be increased by 5.5 percent in commissioned in January. In Uzbekistan, 
1970 over 1969 level. first stage of the Kochbulak mine and mill 
_ Climatic conditions peculiar to northeast of the Zarafshan combine, the leading gold 
U.S.S.R., caused difficult problems in min- mining enterprise of the republic, was also 
ing, transportation, and maintenance of completed in January. The Chadak, Bi- 
equipment. In Magadan Oblast’, during a chanzor, and Karakutan open pits were 
single season up to 40 percent of the parts also under development in 1969. In Ar- 
of the 210-liter dredge from the Irkutsk menia, a mine and an experimental con- 
Heavy Machinery Plant had to be re- centration mill were under construction at 
placed, and the cost of repairing bulldoz- Zod. 
ers and tractors was almost twice as high The newly formed Tadzhikzoloto (Tad- 
as the initial cost of the equipment.18 zhik gold) prospecting and exploitation 

Over 40 small dredges were in operation trust began production of gold from de- 
in the lower reaches of the Amur River. A posits at Tobasmara and on the banks of 
gold (placer) mine began production in Lake Iskander-Kul. Development of two 
Tugur-Chumikan area near the Sea of other enterprises began at Yakh-Su and 
Okhotsk. — Tokar, and a 380-liter dredge was being 

The output of gold in Yakut A.S.S.R., in installed at Yakh-Su. 
1969 increased over 3 percent, compared Iron Ore.—In 1969, the Soviet iron ore 
with 1968. Approximately 165 washng rigs industry operated 70 underground mines 
and about 450 bulldozers were operated. A and 58 open pits with a total annual ca- 
concentration mil] at the Pobeda placer pacity of about 225 million tons of usable 
mine was commissioned in August. Pros- ore. About 78 percent of the production 
pecting of the Sarylakh gold-antimony de- was from open pits and the remainder was 
posit was continued; the ore is to be proc- from underground mines. About half of all 

essed by the Karamzhay combine in underground mines had annual production 
Kirgizia. . capacities of less than 1 million tons of 

About 50 small dredges of the Transbay- crude ore, and only 6 percent had capaci- 
kal Gold Trust in Chita Oblast’ were oper- ties exceeding 4 million tons. About 20 
ated in 1969. Gold was also mined at Dar- percent of the open pits had annual pro- 
asun, where two new mines (Yugozapadnaya duction capacities exceeding 5 million tons. 
and Sosnovsk) were under development in Annual production capacity for crude ore 
1969, with initial production scheduled by was increased by 15.9 million tons in 1969, 
yearend 1970. compared with a planned increase of 38.2 

Fifteen dredges were operated in the Bo- million tons. The target for 1970 is 45.1 
daybo region of Irkutsk Oblast’. Report- million tons of crude iron ore. Concen- 
edly, the largest electric dredge in the Fe nc: , 
world was put into operation at the Mar- Maro 1903" po (Soviet Russia). Moscow,
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trates were produced in 90 beneficiation In 1969, the Urals was the second-rank- 
plants, of which 29 had sintering facilities. ing center of Soviet iron ore production, 
Ouput of pelletized concentrate was 9.4 followed by Kazakhstan, West Siberia, the 
million tons in 1969 and it was expected Kursk region, and the Kola Peninsula. 

that 11 million tons would be produced in Future expansion of iron ore production 
1970. will concentrate on the deposits in the 

The increase in production over that of | Northwest and in Siberia. Nationwide pel- 
the previous year is shown in the follow-  letizing capacity was planned to reach 30 
ing tabulation, in million tons: million tons per year in 1975. Increased 

exports of iron ore were planned to West 
1969, as European and Japanese markets. 

Ttem 1968 1969 percentage Iron and Steel.—In 1969, compared with 
iron ore (usable) 176.6 185.2 104.9 production in 1968, the USSR. produced 
Sinter___._--.---. 128.2 182.9 103 .7 2.8 million tons more pig iron, 3.5 million 
Pellets....-.------ 7.2 9.4 130.6 tons more steel, 2.3 million tons more 

; rolled ferrous metals and 0.3 million tons 

The average iron content was 33.4 per- ore steel pipe. Although production in- 
cent in crude ore and 58.4 percent in usa- creased compared with 1968, the output of 

ble ore (including concentrate). Iron Dig iron, steel, and rolled products did not 
content of direct-shipping ore averaged 54 — fuifii1 planned quotas. Exports rose to 33.1 
to 55 percent in 1969, and that of concen- jwinlion tons of iron ore, 4.7 million tons 

. trates averaged about 61 percent. The av-  o¢ pig iron, and 6.5 million tons of steel. 
erage grade of all ore mined (crude and The U.S.S.R. steel trade was conducted 

direct shipping) was 38.4 percent. largely with East European countries. 
Production of usable iron ore is slated New facilities constructed in 1969 in- 

to rise to 193 million tons in 1970; esti- cluded two blast furnaces (at the Cherpov- 
mated levels for 1975 and 1980 are 235 ets and Nizhniy Tagil plants); eight oxy- 

and 280 million tons, respectively. gen converters (at the Chelyabinsk, West 
As of January 1, 1969, minable iron ore Siberian, Krivoy Rog, and Yenakiyevo 

reserves of all categories in the U.S.S.R. to- plants); a blooming mill at the West Sibe- 

taled 109,700 million tons with an av-_ rian plant;.and coke batteries at Novoli- 
erage iron content of 34.8 percent. Proved  petsk, Karaganda metallurgical, and Krivoy 
reserves were estimated at 6,000 million Rog coke-chemical plants. The additional 
metric tons in about 120 deposits. Addi- capacity for pig iron was 3.3 million tons; 
tional iron ore deposits were reportedly for steel, 6.5 million tons, and for finished 
discovered in 1969 at Petrovskoye in Kri- rolled products, 1.6 million tons, Facilities 
voy Rog, at Korelichi in Belorussia, and at still under construction in 1969 included a 
Yakovlevo in Belgorod Oblast’. blast furnace at the Yenakiyevo plant; two 

The Ukraine produced 105 million tons 250-ton oxygen converters at the Karan- 
of usable iron ore in 1969, of which Kri- ganda steet works; and a 100-ton oxygen 
voy Rog basin accounted for about 95 per- converter at Chelyabinsk plant; one Martin 
cent. This basin supplies about 50 million furnace at the Amurstal’ works; a “30-102” 
tons of concentrates per year from an out- mill at the Nikopol’ Southern pipe works; 
put of 120 to 150 million tons of low- a mill at the West Siberian plant; and a 
grade ores. The fourth section of the sec- pipe-welding mill at the Volga pipe plant. 
ond stage of the Ingulets GOK’s Several important planned construction 
concentrator was put into operation in De- projects for iron and steel were not com- 
cember, and two more sections were under pleted in 1969. These include oxygen con- 
construction in 1969. The final two sec- verters at the Chelyabinsk and Karaganda 
tions of the Severneyy concentrator (27 and metallurgical plants; rolling mills at the 
28) were also under construction. The Nikopol’, West Siberian and Volga plants; 

Artem No. 2 mine, Rodina, and a new un- blast furnace at the Yenakiyevo metallurgi- 
derground mine at the Karl Libnekht de- cal plant; coke battery No. 8 at the Krivoy 
posit is this basin were being developed in Rog plant; and many other installations. 
1969. The first stages of the Denprovskiy The Karaganda metallurgical works, 
and Zaporozhskiy iron ore combines in the originally to be completed in 1964, was 
Ukraine were scheduled for completion in only half finished at yearend 1969. The es- 
1970. timated cost of the complex exceeded orig-
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inal estimates by 100 million rubles. Two facilities at the Kachkanarskiy combine 
blast furnaces, two coke batteries, 50 per- had not become operational.21 

cent of sintering capacity, and 80 percent Blast furnaces were under construction 

of steelmaking capacity have not been at the following plants: West Siberia (3,- 

completed. Losses at Karaganda totaled 000-cubic-meter capacity, the largest in the 
11.8-million-rubles in 1968 and _ 8.6-mil- U.S.S.R.) ; Karaganda (2,700 cubic meters) ; 
lion-rubles during the first 6 months of and at Yenakiyevo (1,386 cubic meters). 
1969. The plant employed over 16,000 All were scheduled for completion by year- 
workers.19 end 1970. | 

The 1970 national plan envisages in- Steel.—Seventy-six metallurgical works 
creases over 1969 production of 4.5 percent produced 110 million tons of steel in 1969, 
for pig iron (compared with planned 5.8 3 3 percent more than in 1968; the 1970 
percent in 1969), 4.1 percent of steel target is 115 million tons. Estimated levels 
(compared with 5.2), 4.5 percent for fin- for 1975 and 1980 are 138 million and 160 
ished rolled metal (compared with 5.9) » million, respectively. Distribution of pro- 
6.3 percent for steel pipe (compared with  quction by process follows, in percent: _ 
3.0), and 4.2 percent for iron ore (com- 
pared with 5.8 percent in 1969). It is ~~" Process s(‘d9GT~=~=“‘«‘éaGS:SOC*«W‘SGDO~ 
planned to complete new facilities for PrO- Oxygen converter_--— 1002S 
duction of 3,975,000 tons of pig iron, Electric steel -----. af: 6 at § i 6 
3,850,000 tons of steel, 4,020,000 tons of fin- pen hearth. ---- ~~~ - . . . 

ished rolled metal, 1,317,000 tons of steel 7 
pipe, 3,890,000 tons of coke, and 45,150,000 Total.-.------ 100.0 100.0 —.100.0 
tons of raw iron ore. It is planned to in- e Estimate. . 

vest 2,100 million rubles m 1970, or 5.8 There were 25 oxygen converters (with 
percent more than was spent in 1969. an average capacity of 91 tons) and about 

The centers of the iron and steel indus- 400 open-hearth f£ ; 
. pen-hearth furnaces (with an average 

try continued to be the R.S.F.S.R. and the . . 
Ukraine. Ouput of major commodities in C2P2“itY of 225 tons) in operation in 1969. 

. p aj S 
these republics in 1969 were as follows, in Over 47 million tons of steel was p roduced 
million P etric tons: , by oxygen-assisted open-hearth units and 

63.3 million tons of open-hearth steel was | 
ns roduced using natural gas. In 1969, 3.8 

___ Product RS-IS.R, Ukraine _ million tons of steel, 15 percent more than 
Tron ore___-_-------------- 63.1 105.0 | in 1968, was produced at continuous cast- 

Stee iii277777 «e's. «=S«aB'S.=S*s«sing”=sinstallations. There were small in- 
Rolled products... -------- 46.2 36.8 creases in the output of steel produced 
enn nan en nennnenee swith the use of synthetic slags, in vacu- 

Pig Iron—Thirty-six enterprises operat- U™-melting, and by the electro-slag remelt- 
ing 132 blast furnaces produced 81.6 mil- mn he che, © steel produced ; 
lion tons of pig iron in 1969, 3.6 percent € snare OF steel produced in oxygen 
more han Pe oes. Iron vroducion is converters was relatively low, mainly be- 

slated to rise to 85 million tons in 1970; cause of limited automatic equipment for 
| estimated levels for 1975 and 1980 are 104 Process-control. Existing oxyen-converter 

million and 125 million, respectively. Aver- Shops did not reach rated capacities. ‘Their 
age blast furnace capacity was reportedly Steel was more expensive than open-hearth 
about 1,050 cubic meters. steel; and labor productivity was lower 

About half of all blast furnaces used ox- ‘han at open-hearth furnaces. 
ygen for blast enrichment in 1969. Over 85 Because of pig iron shortages, the largest 
percent of pig iron was produced with the O©Xxygen-converter shop in the U.S.S.R., the 

partial use of natural gas. Low-quality raw  Yenakiyevs plant, did not operate at full 
materials and irregular deliveries caused capacity.2? | 

reduced output at several plants. As a %® Narodnoye Khozyaystvo Kazakhstana (The 
rule, schedules for repairs were not National Economic of Kazakhstan). Alma-Ata, No. 
observed.20 The Nizhniy Tagil No.6 blast 9, so cptember 1969, pp. 5557. c Ki 
furnace put into operation in 1969, experi- Mar. 13,1970 D3 Oe Caretta). Kiev, 

enced raw material shortages because iron ei es Iaido Indus ore mining, concentrating, and pelletizing try) "Moscow, Dec. 14, 1969, p. 1. news:
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Soveit oxygen-converter statistics are economy, and around 10 percent of require- 

shown in table 4. ments had to be imported in 1969. 
In 1969, 100-ton electric furnaces were The deficit arose, because of the unbal- 

installed at the Cherepovets and Volgograd anced production of some types of pipe, 

works. In September, a slag remelting fur- and customers involuntarily adjusted their 
nace was completed in the new steel shop requirements, taking not the pipe needed, 
at the Izhora works. but the pipe they were “given”.23 The 

About 36 percent of total steel output largest pipe had a diameter of 1,220 milli- 

was based on scrap. Approximately 50 per- meters. Pipe manufacture is slated to rise 
cent of the scrap came from steelworks, 22 to 12.3 million tons in 1970; estimated levels 
percent came from metal fabrication for 1975 and 1980 are 15.5 million tons 
plants, and the remainder was old scrap. and 18 million tons, respectively. In 1969, 

Rolled Products——Output of rolled prod- welded pipe accounted for 56.5 percent of 

ucts (including finished rolled metal, total pipe manufactured. 
pipes, forged ingots, and rerolling blanks) , At the Karl Libkneht works in Dnepro- 
increased by 2.3 million tons to 87.5 mil- petrovsk Ukraine, the first stage of the No. 
lion tons in 1969. Estimated levels of 4 mill to produce hot-rolled seamless pipes 

rolled products output for 1970, 1975, and 125 to 325 millimeters in diameter, was 

1980 are 91 million, 112 million, and 132 under construction. At the pipe-rolling 
million, respectively. plant under construction in Volzhsk, Vol- 

Production of structural shapes remained gograd Oblast’ two of the nine electric 
inadequate. As planned output of rolled welding mills started production in 1969. 
products is measured in tons, metallurgical The plant will produce spirally welded 

plants prefer to produce heavy types of pipe in diameters from 530 to 1,420 milli- 
products and are reluctant to manufacture meters. Equipment was supplied by Czech- 
thin sheet and light sections because this oslovakia, and 26 Czechoslovak engineers 
reduces output and labor productivity. were helping with installation of this 

| Moreover, many Soviet rolling mills were equipment. A new continuous pipe-rolling 
designed for single products, and cannot shop was being built at the Yuzhnotrub- 
fulfill the planned product-mix quotas. nyy Steel pipe plant in Nikopol’ 

The hot-rolling mill at Novolipetsk, the (Ukraine). | 
No. 4 sheet cold-rolling mill at Magnito- A pilot mill at the Novomoskovsk metal- , 
gorsk, the blooming mill at West Siberian, lurgical works in Dnepropetrovsk Oblast’ 
and a heavy section mill at the Orsk-Khal- produced experimental pipe of 2,520-milli- 
ilovo steel plants were completed in De- meter diameter, in sections 9 meters long : 
cember 1969. oo and weighing 14 tons. This size pipe is in- 

Steel Pipe——Reportedly, the Soviet Union _ tended for gas pipelines in Siberia and Cen- 
was first among world producers of steel tral Asia. West Germany provided the 
pipe. In 1969, a total of 11.5 million tons equipment and technical assitance for this - 

was manufactured, 3 percent more than in pilot plant. Experimental testing of the 
1968. However, the industry did not satisfy 
the demands of all sectors of the Soviet 23 Pravda, Moscow, Mar. 6, 1969, p. 2. 

Table 4.—U.S.S.R.: L-D oxygen steel shops, as of January 1, 1970 

Furnaces | 
Annual 
capacity Output 

Plant Location (thousand per furnace, Began 
metric Number per heat operation 

. tons) (metric tons) 

Petrovskogo___..._. Dnepropetrovsk, Ukraine__________ 600 3 30 1956-57 
Krivorozhstal’?_____ Krivoy Rog, Ukraine_______._-... 1,200 3 55 1958 
Krivorozhstal’_____ Krivoy Rog, Ukraine_____.._.._._._. 4,200 5 100 1965-67-69 
Zhdanov, I’ich_._... Zhdanov, Ukraine____.______.._._.._. 2,500 3 100 1964-66 
Chelyabinsk____._._._ Chelyabinsk, Urals____._._____.__..._ 1,700 yA 100 1969 
Yenakiyevo__._._._.__._ Yenakiyevo, Ukraine___________.. 3,200 3 130 1968-69 
West Siberian___... Novokuznetsk, W. Siberia.__.._._._.__. 2,500 3 100 1969 
Novotagil’skiy__.._. Nizhniy Tagil, Urals._..-_.___._..._. 2,500 3 100 1963-67 
Novolipetsk_____._. Lipetsk, Central European U.S.S.R_ 2,500 3 100 1966-67 

Total____..-______-------------_--------------- 20,900 28 XX XX 

XX Not applicable.
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large-diameter welded pipé indicated that was consumed by the machine-building 
it required further improvements. and metal working industries in 1969. Ac- 

According to an agreement, Czechoslova- cording to Soviet estimates, consumption of 
kia will each year deliver to the Soviet metal per unit of product in the machine 
Union 202,000 tons of large-diameter seam- building industry was 25 percent higher 
less pipe for oil and gas transmission. than in the United States. Because of 
Therefore, almost all of the output of the waste and unnecessary heavy machinery de- 
inananee pipe pent os se ania sign the Sovret cconomy loses about 12 
will be shipped to the U.S.S.R. The Soviet million tons of steel per year.24 
Union was reported to have doubled its Soviet iron and steel statistics are pre- 
orders for Italian steel pipe from 0.5 to 1 sented in table 5. 

mon len The f f 1 Lead and Zinc.—The Soviet lead and 
f ood eg € frst stage of a plant jing industry was probably the second larg- 
or ed t the Nikipol’ tereoalleg synt in est in the world. Estimated output of pri- 
sioned at the Nikipo , erroatloy Pp! ant in mary metal in 1969 was 610,000 tons of 
Dnepropetrovsk Oblast’ (Ukraine) in Jan-  jine’and 440,000 tons of lead. Ore reserves 
uary oan ge nere are to be 12 electric fur- were estimated in 1969 at 17 million tons . 

WN; h this ‘ OP. € th q , of contained lead and 22 million tons of 
h 7 cone fenea nh, ¢ I secon oo OF contained zinc. Around 70 percent of the 

c - esta ‘he Sovie Unicy na nai sebne reserves are located in Kazakhstan, chiefly 
fe eed me ne f mons teacing Pt he in the Altay region and in the district of 
Or production 0 crromanganese. © Kara-Tau. Large reserves of zinc were also 
third stage was under construction in 1969, found in the Urals 
and is slated for commissioning in 1970. . | . According to the 1966-70 5-year plan, The Yermak ferroalloys plant in Kazakhs- we . . | . wy: Soviet zinc production in 1970 is to be 1.6 tan began producing 25 percent ferrosili- . . es to 1.7 times that of 1965. Production of con and ferromanganese. Two additional - os . . . ; zinc in Kazakhstan was to be increased by , electric furnaces were put into operation 

. . . 90 percent and that of lead by 40. percent. at this plant in 1969. | . . : . In 1969, Kazakhstan was the leading prod- Ferrous Metal Consumption—The basic 
. o.: ucer of lead and the second largest produ- demand for ferrous metals in the Soviet . . 

. cer of zinc in the U.S.S.R. The Republic economy came from four sectors-machine . . ey as . . accounted for almost half of Soviet zinc building and metal working, construction, 
. . . production. Most of the lead and about 70 railroad transporation, and the oil and gas 

industry. About 50 million tons of steel 24 Pravda, Moscow, Sept. 13, 1968, p. 2. 

| Table 5.—U.S.S.R.: Salient iron and steel statistics 
(Million metric tons) me 

Actual Planned and estimated 
Item —_—___- ooo 

1965 1969 1970 1975 1980 ee 
Iron ore: 

Domestic output___.............. 158.4 185.2 193 .0 235.0 280.0 

Reporte 227277 244 331 340 aio 480 xports__._----22. . . . . . 
Pi Apparent consumption...._._.__..._ 129.3 152.1 159.0 194.0 232.0 

ig iron: 
Domestic output__ Le 66.2 81.6 85.0 104.0 125.0 

mports___-. 22 -l . . . . 
Exports__._________.____________ 3.7 4.7 5.0 6.5 8.0 
Apparent consumption____________ 62.6 77.0 80.1 97.6 117.1 

Steel, domestic output____.-_--_---._ 91.0 110.0 115.0 138 .0 160.0 
olied me : 

Domestic output_____._-__________ 70.9 87.5 91.0 112.0 132.0 

xports__.-__-- . . . . . 
Ste Apparent consumption___________- 67.2 82.6 86.1 106.2 125.3 

el pipe: 
Domestic output_________________ 9.0 11.5 12.3 15.5 18.0 
Imports... ---------------------- 8 1.9 1.2 1.3 1.6 
xports___.-__ . . . . . 

F Apparent consumption___________- 9.5 12.2 13.2 16.7 19.1 
erroalloys: 

Imports__...__--_--___ . 006 .007 .008 .010 O11 
Exports_-__--_--------2 22 eee . 205 327 .350 .450 .550 rn 

1 Insignificant.
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percent of the zinc was smelted with oxy- discovered. Elsewhere, five new polymetal- 
gen-enriched air blasts. | lic vein-type deposits were discovered in 

The planned increase in zinc output for the Sikhote-Alin Mountains of Maritime 

1970 was based on increased capacities at Kray. oo 

the Leninogorsk zinc plant and the Ust’- Magnesium.—Five magnesium plants 
Kamenogorsk lead and zinc combine. How- with a combined annual capacity of over 

. ever, except for certain secondary sections 50,000 tons produced an estimated 45,000 

at the Leninogorsk plant, construction of tons of magnesium in 1969. The magne- 

these plants was far from completion. A sium plant of the Kalush chemico-metal- 
complicating factor at many smelters was  lurgical combine was commissioned in De- 
that lead concentrates contain as much as cember. This is the first nonferrous 

3 percent copper and 12 percent zinc. The metallurgical enterprise in Subcarpathia, 

Ust’-Kamenogorsk lead plant experienced Western Ukraine. Magnesium production 
raw material shortages in 1969, and the at the Ust’-Kamenogorsk combine increased 
quality of the concentrates supplied by the 6 percent over that in 1968. 

'  _Zyryanovsk concentrating plant was not al- Manganese.—The Soviet manganese in- 
ways satisfactory. : dustry remained the largest in the world. 

The Achisay combine in Kazakhstan, In 1969, estimated output of marketable 
with its three main groups of mines, pro- manganese ore was 7 million tons, com- 

duced about 65,000 tons of lead, an un-_ pared with 6.6 million in 1968. Estimated 

specified quantity of silver, and an un- production levels for 1975 and 1980 are 9 
known quantity of barite. The Achisay ore million tons and 11 million tons, respec- 

| contains from 1.5 to 2.0 percent lead, 13 to tively. Mine-run ore production in 1969 
15 percent barite, and 0.5 ounce silver per was around 17 million tons, of which 70 

ton. percent came from. the Nikopol’ and 
In other mine and plant developments, Bol’she-Tokakskiy deposits. The second 

the Fiagdon lead-zinc concentrator in largest production was from the Chiatura 
North Osetia was completed in January. It basin in Georgia, and Kazakhstan was 
will supply raw material to the Elektrot- third. Exports of manganese ore increased 
sink plant in Ozdzhonikidze. A new section from 1,150,000 tons in 1968 to 1,197,000 

of the Leninogorsk No. 2 concentrator was tons in 1969. 
commissioned in March. At Zyryanovsk, At yearend 1969, reserves of manganese 
where heavy media separation was applied _ ore categories A, B, and Cl (proved, prob- 
on an industrial scale for the first time in able, and part of possible) were estimated 

the U.S.SR. in 1967, the second section of at 2,500 million tons, with an average 

the heavy media plant was placed in oper- manganese content of 23 to 26.4 percent. 
ation. A production line for zinc concen- This included 1,020 million tons in the Ni- 
trates was commissioned at the Gay mining kopol’ basin. Reserves of high-grade ore 
and concentrating combine in Orenburg are located in the Chiatura basin. 
Oblast’. At the Sikhali polymetallic com- There were 18 underground mines, 10 
bine in Maritime Kray, a new production open pits, and eight concentration plants 
section was completed at the concentrator in operation in the Nikopol’ basin in 1969, 
in 1969, and a new 850-meter shaft will be where the ore averages 26.4 percent man- 
commissioned at the Slepaya mine. At the ganese. Concentration by gravity and ag- 
Chimkent lead plant in Kazakhstan, reno- glomeration yielded a recovery of 71 to 75 
vation of the sintering shop was com-_ percent. Of total concentrate production, 
pleted, and construction of a new smelting 45 to 48 percent had a manganese content 
shop was begun. of over 45 percent, with the balance con- 

One of the Soviet Union’s largest zinc taining around 34 percent Mn. Tailings 
plants, at Almalyk in Uzbekistan, was contained 12 to 15 percent manganese. 

slated to go on stream in 1970. The com- More than 70 percent of ore mined in the 
plex is to process 3 million tons of lead- Nikopol’ basin was obtained by open pit 

zinc-barite ores per year. Production is to methods. 
begin in 1970, reaching full capacity by For the first time in the U.S.S.R., a belt 
1972. In Krasnoyarsk Kray, construction conveyor was installed on the No. 7, inc- 
began on the new town of Novoangarsk at lined mine of the Nikopol’ basin in 1969. 
the confluence of the Angara and Yenisey The Bogdanovskiy North open pit, with a 
rivers, where lead and zinc deposits were planned crude ore output of 1.1 million
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tons per year, was under development in The Sorskiy molybdenum combine in — 
this basin. The plan for development of Krasnoyarsk Kray, the Dzhidinsk tungsten 
the Hrushevskiy No. 2 mine was approved and molybdenum combine in  Buryat 
in 1969. The first stage of this mine is to A.S.S.R., and the molybdenum concentrator 
include four shafts and an open pit with of the Balkhash metallurigical complex in 
an annual production capacity about 3 Kazakhstan all increased output of molyb- 
million tons of crude ore. denum concentrate in 1969. The Tyrny-Auz 

There were 17 mines and eight concen- tungsten-molybdenum combine in Kabar- 
trators in the Chiatura manganese basin at din A.S.S.R. was being enlarged. A total 
the beginning of 1969, and two more expansion of 50 percent was planned. 

_ (with a total annual capacity of 130,000 Nickel.—Next to Canada, the U-S.S.R. 
tons) were commissioned at yearend. Ore was the world’s largest nickel producer in 
grade at this basin averaged 23 percent, 1969, with an estimated 105,000 tons of 
and recovery of manganese was about 75 smelter product. The regional centers of 
percent in 1969. Of total beneficiated Chia- production, in order of importance, contin- 

tura output, 66 percent contained 48.7 per-_ued_to be Norilsk, the Southern Urals, and 
cent manganese, and 34 percent contained the Kola Peninsula. Six smelters were in 
25.6 percent. manganese. Approximately 80 operation in 1969; at Norilsk; at Rezh, 

percent of the ore was extracted by under- Ufaley, and Khalilovo in the Urals; and 
ground methods. New production facilities, the Monchegorsk and Pechenga in the 
with a total annual capacity of over Kola Peninsula. 
300,000 tons of crude ore, were under de- Proved, probable, and possible reserves 

velopment at the Dargveti, Itkhvisi, and of ore in the Soviet Union are estimated 
Rgani mines, and the second stage of the to contain more than 5 million tons of 
central flotation plant was under construc- nickel. About half of the reserves consist of | 

tion. low-grade silicate ores and the remainder | 
A new manganese deposit was discovered consists of nickel-copper sulfide ores con- 

in the Atasu region of Kazakhstan in 1969. taining commercially recoverable copper, 

Reserves were said to be large. cobalt, and platinum-group metals. 
Mercury.—Output of mercury was esti- Developments in the nickel industry ex- 

mated at 47,000 flasks (76-pound), and the ceeded Soviet plans in 1969. Gipronikel 
U.S.S.R. was apparently self-sufficient in (State Institute for Planning of Nickel In- 
mercury in 1969. During the 1966-70 pe- dustry Establishments) completed plans for 
riod mercury output is to be increased by installing new equipment and _ increasing : 
renovating and enlarging the Nikitowkiy production of nickel and associated metals 
mercury combine in the Ukraine and at Norilsk. In expansion of the industry | 
Khadarkan combine in Kirgiz S.S.R. Mer- during 1970-80, the first objective will be 
cury output in 1970 is to be 1.5 times the to increase smelter capacities, and the sec- 

1965 level. ond will be to improve the nickel recovery 
The first mercury was extracted at the in ore concentration processes. In the fu- 

Shorbulakh cinnabar deposit in the moun-_ ture, the U.S.S.R. expects to offer more 

tains of the Malyy Kavkaz Ridge, Azer- nickel for export to non-Communist coun- 
baydzhan, in November. Three other cin- _ tries. 
nabar deposits exist in the area and At the Talnakh deposits in Norilsk area, 
construction of a secondary mercury com- the Mayak mine was approaching planned 
plex is to be started in 1970. Another de- capacity. The Komosomol’skiy mine, with a 

posit of mercury was discovered at the Kir- planned output of six times the Mayak ca- 
giz-Uzbek border in Central Asia. pacity, was under development; the first 
Molybdenum.—Output of molybdenum _ stage was to go into operation in 1970. De- 

concentrate (metal content) was estimated, velopment of a third mine (Oktyabrskiy) 
at 7,500 tons in 1969. About 50 percent of began in June; the first stage is scheduled 

the production was from molybdenum ore, for completion in 1974. The fourth and 
and the remainder from tungsten-molybde- fifth mines (Skalistyy and Glubokiy) , were 
num ores. being planned. 

Armenia occupied first place in the pro- In the Kola Peninsula, nickel production 

duction of molybdenum concentrate. The at the Severonikel combine was modernized 
ore was shipped out of the republic for by the installation of large-capacity electric 
further processing. furnaces. Renovation of this combine im-
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proved the quality of nickel and cobalt. At Rare Metals——-The Ust’-Kamenogorsk 
Pechenga nickel, construction of the new lead and zinc complex fulfilled its annual 

crushing plant was nearing completion. quota for tellurium, producing 12 percent 
The port of Murmansk began handling more than in 1968. The Balkhash mining 
Morilsk ore for the Severonikel and Pech- and metallurigical complex increased pro- 
enganikel combines. During the artic navi- duction of rhenium, and the Verkhnedne- 
gation season 100,000 tons were received, provskiy combine in Ukraine increased 
and in 1970 this figure is to be doubled. production of zirconium concentrate. The 
Owing to irregular supplies, Severonickel Orlov mining and concentrating combine 
output in the first half of 1969 was lower in Chita Oblast’ was under construction. A 
than in the corresponding period of 1968. pilot plant for the chemical extraction of 
Platinum.—The U.S.S.R. remained the tantalum was commissioned at this com- 

world’s largest platinum-group-metals pro- bine. a 
ducer. A few enterprises produced platinum At lead and zinc plants only 40 percent 
from placer mines in the Urals and Si- of the total lead tailings were processed to 
beria, but virtually all primary metal was ¢Xtract rare and precious metals, and there , 

obtained as byproduct of copper and Was no processing of copper tailings.2> 
nickel refining at the Norilsk, Severonikel, Silver.—Virtually all of the Soviet’s silver 
and Peéchenganikel combines. About three- W4S produced from lead, zinc, and copper 
quarters of the platinum-group metals  °Fés. Production in 1969 was mainly cen- 
came from Norilsk. tered in the Urals, Kazakhstan, East Si- 

| Reserves are adequate to maintain pro- beria, the Soviet Far East, and Armenia. 
duction for many years following the dis- Production of silver in lead and zinc 
covery of extensive new deposits of plati- Concentrates at most mines apparently in- 
num-bearing copper-nickel ores in the creased in 1969. The Sikhali ore mining 
Norilsk area in 1966-69. and concentrating combine in Maritime 

The U.S.S.R. was steadily expanding its nied fee. one or me argest producer s: | 

output of platinum-group metals. Output € five mines of the Achisay leagl-barite 
in 1970 was expected to be 60 percent center in Kazakhstan sent 15,000 to 20,000 

greater than in 1965. In 1969, construction tons of ore Pe day to the Kentau concen- 
was in progress at the Talnakh mining trator in 1969. One ton of concentrate, 
combine in Norilsk and at the second sec- produced we this plant contained 500 
tions of the Zhdanovskiy concentrator of grams Of SUVEE. . . : 
the Severonickel combine in Monchegorsk Tin.—Although the Soviet tin produc- 
(Kola Peninsula). Primary platinum- tion policy was based on self-sufficiency at 
group-metals production in the Soviet any price, output of this metal continued 

Union is forecast to increase at an annual ‘© be inadequate to meet internal demand. 
rate of 8 to 5 percent. The U.SS.R. was About 20 percent of the requirements had 
expected to retain its position as the lead- ‘°° be imported in 1969. Imports of pri- 
ing world producer, and the quantity ™4Ty metal declined by 4 percent; produc- 

available to non-Communist countries was 0m increased by an estimated 3.8 percent, 
expected to grow. and estimated consumption of primary and 

Exports of platinum-group metals from secondary metal advanced 6 percent. About 

the Soviet Union are not published, but im- “ spp in. 50 sat ne fron ene 
ports from the Soviet Union, as published on dar sources In 1970. it is vl dt 
by several countries, were as follows, in. Y » TE 1s Planned 
troy ounces: | increase production to 1.6 times the 1965 

level. 

--errro eS The U.SS.R. signed a $9.6 million con- 
1886 1967S tract with Head Wrightson Ltd. of the 

United Kingdom... - - an are 27,828 United Kingdom for the design, supply, 
West Germany...... 291.736 196,859 205,057 and supervision of construction of an elec- 

Netherlands. - ------- gba aes need 4n0'382 ~—trolytic tinplate plant, which is to be in- 
Japan.............. 382,008 417,311 638,953 stalled at Magnitogorsk. 

Total._..___.-1,147,840 818,221 1,380,913 The Soviet Far East, Yakutia, and 

Source: Statistical Summary of the Mineral In- 2% Narodnoye Khozyaystvo Kazakhstana (The 
dustry. World Production, Exports, and Imports. National Economy of Kazakhstan). Alma-Ata, No. 
1966-68, London, 1969, p. 308. 4, April 1969, pp. 24-29.
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Transbaykal were the main tin producfng completed in January. The No. 3 concen- 
regions. In 1969, about 30 percent of total trator at Irshansk, and a plant for the 

tin output came from placer deposits, production of titanium dioxide in the Cri- 
which accounted for three-quarters of out- mea were under construction in 1969. The 

put from the Soviet Northeast. Maritime capacity of the Dneprovskiy titanium-mag- 
Kray produced the greatest amount of tin. nesium plant, a leading nonferrous metal 

In Maritime Kray, expansion of the enterprise of the U.S.S.R., was steadily 
Khrustal’nyy mining and concentrating growing and the quality of preducts was 
combine was continued. A new mine (the improving. In 1969, titanium production at 
fourth) was under development in 1969, the Ust’-Kamenogorsk combine increased a 

and two concentration plants were about 18 percent over that in 1968. | 
planned. In the same district, production Tungsten.—Estimated production of tung- 
capacity of the Taezhnyy concentrator was  sten in concentrates increased by 5 percent 
increased jn February; this will increase in 1969. Soviet tungsten industry develop- 
the mine’s output by almost one-third. ment was concentrated in the North 

In Khabarovsk Kray, the first section of | Caucasus, Transbaykal, the Soviet Far East, 

the concentrator at the Solnechnyy min- Central Asia, and Kazakhstan. More than 80 
ing and concentration combine near percent of the tungsten produced in the 
Konsomol’sk/Amur was put into operation country was allocated to the ferrous metals 
in June. A second section was under con- industry. Up to 18 percent of the tungsten 
struction, and it is scheduled for comple- was used in ferroalloys; 2 to 5 percent was 
tion in 1975. Out-dated equipment was re- used in the electric industry. The Soviet 
portedly installed .2¢ official 1969 wholesale price of tungsten 

In other developments, construction of concentrates (60 percent WO3) was 2,830 : 
the Deputatskiy tin mining’ and concen- rubles per ton. Explored reserves of min- 
trating combine in Yakut A.S.S.R. was able tungsten ores may be as large as 
scheduled to begin in 1970; completion 500,000 tons of 60 percent WO3. 
was planned by 1975. Tyrny-Auz, in the North Caucasus, is a 

Prospecting and exploration for tin de- group of contact-meétasomatic tungsten mo- 
posits, including study of abandoned work- lybdenum deposits in skarn, and is proba- 
ings, continued throughout 1969. bly the largest of this type in the U.S.S.R. 

During 1969 Bolivian and Soviet experts The average ore made is 1.3 percent WOs. 
considered Soviet cooperation in the Boliv- Output totaled about 4,500 tons of 60-per- 
ian tin industry. cent WOgs concentrate in 1969. The sixth 

Titanium.—The Soviet titanium industry section of the Tyrny-Auz concentrator was 
has been the second largest in the world under construction in 1969; the Vostochnyy 
since 1958, after that of the United States. open pit was also under development. The 
The U.S.S.R. started selling large amounts Nal’Chik hydrometallurgical plant in the 
of titanium to the United States and other North Caucasus, which is based on the 

countries. Soviet reserves of TiO, have  tungsten-molybdenum ores from Tyrny- 
been ,estimated at about 10 million tons, Auz, continued operations in 1969 but 
contained in 70 million tons of ore averag- without the expected increase in tungsten 
ing 10 to 20 percent TiOg. During 1966- output. 
70 a 140-percent increase in output is The Dzhidinskiy tungsten and molybde- 
planned. num combine in Buryat A.R.R.S. increased 
Development of the industry continued output of tungsten concentrate in 1969 by 

in the Ukraine, the center of titanium about 2 percent, compared with 1968. The 
production. Major producers were the Sa- combine installed new equipment in its 

motkansk zirconium-titanium alluvial de- ore concentrator plant. In the north of 
posits and the Volchansk titanium deposit Maritime Kray, construction continued on 
in Dnepropetrovsk Oblast’; the Irshansk, the Primorsk tungsten combine at the 
Streminogorsk, and Zelenogorsk titanium Vostok-2 deposits. It is planned to start 
deposits in Zhitomir Oblast’; and the Tar- operations in 1971-72. 
asov titanium deposit in Kievsk Oblast’. Vanadium.—The Soviet Union, with 

Two mining and concentrating combines large vanadium resources, is becoming an 
—Verskhnedneprovsk and Irshansk—oper- important producer of this metal. The 
ated these deposits in 1969. Renovation of We Sotsialisticheskava industria (Socialist Indus- 
Verskhnedneprovsk No. 1 concentrator was try). “Moscow, July 12, 1969, p. 3. m
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principal sources of vanadium in 1969 con-  barite consumption in 1969 was produced 
tinued to be slag from smelting of titani- domestically, the balance being satisfied by 
ferrous magnetite from the Kachkanar imports. The main centers of barite output 
mine in the Urals and iron ore from Lisa- continued to be Georgia and West Siberia. 
kovska (0.06 percent V) in Kazakhstan. Some small deposits were developed in the 
However, the metallurgical problems of Urals, Kazakhstan, Azerbaydzhan, Armenia, 

vanadium recovery have not yet been satis- and other regions. Over 30 percent of So- 
factorily resolved, and rated vanadium re-_ viet barite reserves are located in Georgia, 
covery has not been achieved. but this republic produced over 70 percent 

A new plant for production of ferrovan- of the total 1969 putput. 

adium from Urals magnetite ore was The increased output in 1969 was attrib- 
-- reportedly under construction at the Serov uted largely to the completion of new 

steel plant in the Urals. Elsewhere, the plants. Several enterprises producing non- 

Pavlodar aluminum plant’s experimental ferrous metals also produced barite as a 
shop and the Kazakh Institute of Concen- byproduct. In Kazakhstan, a barite section 
tration and Metallurgy completed testing a at the Kentau concentrating mill of the 
method for obtaining V20; from aluminate Achisay combine was expected to be com- 
solutions of ‘Turgay bauxites. ) pleted in 1970. Equipped with machinery 

built in Czechoslovakia, the mill will be 

NONMETALS the largest barite concentrator in the 
Asbestos.—Total production of six grades U.S.S.R. Expansion of the Tekely combine 

of asbestos in 1969 was estimated at in Maritime Kray was also underway. The 
| 960,000 tons, 17 percent more than in 1968. new concentrating mill is to have several 

Asbestos exports rose from 303,600 tons in times the capacity of the present one. 

1968 to 346,500 tons in 1969. Canadian The Apsherinskoye barite deposit discov- 
equipment is being used in a large-scale ered near Gudauta in Georgia, which is 
expansion of the industry. | the largest in the Soviet Union, has re- 

Asbestos industry development was con- serves of 6 million tons of barite. A con- 
centrated in the Urals, Kazakhstan, and centration mill is to be built at this de- 

the Tuva A.S.S.R. Total output of six posit. The  Began’skoye deposit in 
| grades of chrysotile asbestos at the Uralas- Transcarpathian Oblast’ in the Ukraine 

best combine was estimated at 740,000 contains about 3 million tons of barite. 

tons. The No. 6 mill at this combine, with Cement.—The Soviet Union, which has 

an annual capacity of 12 million tons of led the world in cement output during the 
| low-grade. crude ore (1.7 percent) and _ last few years, has now taken first place in 

320,000 tons of asbestos concentrate, began world cement exports. Approximately 110 

operation in August. In Kazakhstan, the plants, supplied with raw materials from 
first section of the Dzhetygara asbestos 132 mines, accounted for the Soviet out- 
combine produced about 235,000 tons in put-89.8 million tons in 1969, or 2.6 per- 

1969; a second section was scheduled to be cent more than in 1968. The 1970 national 

commissioned in 1970. The first stage of quota is 91 million tons. Cement exports 
the Tuvaasbest combine at Ak-Dovurak in increased 12 percent in 1969 to about 3 

Tuva A.S.S.R. produced an_ estimated million tons. 
25,000 tons in 1969; the second section of The first rotary kiln of the Staryy Oskol 
this combine was scheduled to go into op- cement plant in Kursk Oblast’, with an 

eration in 1970. . annual capacity of 600,000 tons, was put 

Construction of the Kiembay asbestos into operation in 1969. About 1.3 million 
combine in the Southern Urals was contin- tons of new cement capacity was added at 
ued in 1969. In Buryat A.S.S.R. detailed the Ust’-Kamenogorsk, Alekeyevsk, and 
exploration of the Molodezhnoye and _ other cement plants. 
Il’chirsk chrysotile asbestos deposits was Clays—Armenia, Tadzhikistan, and Ka- 

completed. It is planned to develop these zakhstan remained the three principal cen- 

deposits in the future. ters of bentonite production in the 

For some time anthophyllite and other U.S.S.R. In 1969, almost 180,000 tons of 
nonchrysotile varieties of asbestos have bentonite was produced in Armenia, which 
been mined at the Sysertsk and Alapayevsk is to become one of the largest suppliers of 
deposits in the Urals. bentonite in the Soviet Union. Construc- 
Barite—About two-thirds of the Soviet tion of the Idzhevanskiy bentonite combine
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in Armenia continued in 1969, with the ever, despite the substantial production 

first production stage to become opera- and large exports, fertilizers were in short 
tional in 1971. The full annual capacity of supply, and the quantity of mineral ferti- 
the project is to be 1.1 million tons. The lizers produced did not meet domestic con- 
Isfara plant in Tadzhikistan was being sumer demands. Soviet fertilizers had a 
modernized. comparatively low total nutrient content, 

Diamond.—The U.S.S.R. continued to only around 25 percent. 
make rapid progress in expanding its dia- The value of fixed assets of the Soviet 
mond industry, which is centered in Yakut mineral fertilizer industry exceeded 5 bil- 
A.S.S.R., where about 20 diamond deposits lion rubles. New facilities with an annual 

have been discovered. These deposits, how- capacity of 11 million tons of mineral 
ever, cannot be fully exploited until the fertilizers, or about 85 percent of planned 

Vilyuy hydroelectric station is completed, goals were commissioned in 1968. The first 
probably in 1970. Production, estimated section of the complex fertilizer plant at 
very roughly at 6 million carats of in- | Nevinomyssk in Stavropol Kray, constructed 
dustrial diamonds and 1.5 million carats of by Didierwerke A.G. of Essen, West Ger- 
gems in 1969, centers on the Mirnyy, Ayk- many, was put into operation in December. 
hal, Udachnaya, and lIrelyakh deposits. The second section of the plant is to be 

Seven concentrators were in operation in completed in 1970. Total planned annual 
1969. Some of which were under renova- capacity of this plant is 460,000 tons. 
tion. Construction of the new Aykhal city Of 26 important fertilizer projects, only 
started in 1968. It is planned to complete five met construction schedules in 1969.28 
construction of concentrating plant No. 11 More than a third of the most important 
at Udachnaya open pit and the second sec- construction projects of this industry were 
tion of concentrator No. 8 at the Aykhal not put into operation within the planned 
open pit by the end of 1970. A small  time.29 The main reason for the delay in 
quantity of diamond was produced in the work at many sites was the poor organiza- | 
Vishera River region in Perm Oblast’ tion of labor, and the poorly timed and 

(western Urals) . incomplete supply of material.30 The 1970 

A second diamond-processing works was plan envisages commissioning of new Ca- 
under construction in Kiev. pacities for the production of 11.3 million 

A substantial but unknown quantity of tons of mineral fertilizers. It is planned to 

synthetic diamond was also produced in produce in 1970 57.5 million tons of min- 
1969 by plants in Kiev, Yerevan, and Mos-_ eral fertilizers, 25 percent more than in 

cow. 1969. Expansion of the output is planned 
Fertilizer Materials——In 1969 the U.S.S.R. as follows: Nitrogen fertilizers by 28.7 per- 

produced about 10.8 million tons in 100- cent; phosphates by 22 percent; and potas- 
percent nutrient content, and 46 million sium by 45 percent. Estimated levels for 
tons in bulk fertilizer content.27 Compared 1975 and 1980 are 85 million, and 115 mil- 
with 1968, Soviet mineral fertilizer output lion tons, respectively. The 1971-75 plan : 
in 1969 increased over 2.5 million tons, 5.8 envisages construction of new facilities 

percent. This increase was attained largely With a total annual capacity of 40 million 
through the commissioning of new capac- tons of mineral fertilizers, and a capital 

ities, but production targets for minera] investment of about 7 billion rubles. 
fertilizers, ammonia, and sulfuric acid were Soviet mineral fertilizers statistics are 
not fulfilled. presented in table 6. 

There was a significant increase in ex- Phosphate.—Phosphate rock production 
ports of mineral fertilizers from the totaled 42.5 million tons in 1969, including 

U.S.S.R. in 1969. Exports of apatite con- 25 million tons of apatite ore (17 to 18 
centrate totaled 5.6 million tons, 10 per- Percent P2Os5) and 17.5 million tons of sed- 
cent more than in 1968. Exports of nitro- *7'The active ingredients (nitrogen, phosphorus, 

eqe and potash) are expressed in terms of Soviet stand- 
gen fertilizers decreased from 947,000 tons rq units which are not the same as used in the 
in 1968 to 938,400 tons in 1969, exports of United States. Nitrogen is expressed as ammon- 

: ; . ium sulfate, 20.5 percent N, phosphate is expressed 
. potassic salts (41.6 percent K2O equiva- as 18.7 percent P2Os, potash is expressed as 41.6 

lent) totaled 1.72 million tons in 1968 and percent and eround rock phosphate pepbos- 
1.68 million tons in 1969. Shipments of su- P's Pravda. Moscow, r Nov. 72, 1969, p 2. 

perphosphate dectined | slightly, from Prard, Mascom, Mar 1970, Sai 445,600 tons in 1968 to 443,100 tons. How- moscow. Oct 26, 1069, p. 1
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imentary rock (13 percent P2O5). The a capacity of 1.2 million tons, were put 
main centers of crude phosphate rock out- into operation in December. The second 
put were the “Apatit” combine on the stage of Novo-Stebnikov, Soligorsk No. 3, 
Kola Peninsula and phosphate deposits of and Berezniki No. 2 were scheduled to 
Karatau in Kazakhstan, Kingisepp in Lenin- begin operations in 1970. It is planned to 
grad Oblast’, and others. Apatite concen- construct four more combines in 1971-75. 
trate with 39.4 percent PgO; provided about At the Dombrovskiy pit of the Kalush 
75 percent of all raw materials for the combine, potassium salt was mined by sur- 

production of phosphate fertilizers. New face methods for the first time in the 
facilities for annual production of 1.8 mil- world. 
lion tons of apatite concentrate (ore-dress- Nitrogen—Of total fertilizer production, 
ing plant N2) and 0.7 million tons of nitrogen-based materials have made the 
apatite ore (Yukspor mine) were put into most significant progress-output expanded 
Operation at “Apatit” combine on Decem- from 3.7 million tons N in 1967 to an esti- 
ber 31. mated 4.4 million tons N in 1969. The 
Potassium.—The U.SS.R is one of the bulk of Nitrogen production in the 

largest potash producing and consuming U.S.S.R. is in the form of ammonium ni- 
countries in the world. Estimated 1969 pot- trate fertilizers, although the production of 
ash output was 3.18 million tons KzO urea and other products has increased in 

equivalent, about 2 percent over 1968 lev- recent years. Ammonium sulfate comprise 
els. Expansion of potash production facili- only 6 to 7 percent of the total nitrogen 

ties in the Soviet Union is expected to fertilizer production in 1969. 
continue, and the U.S.S.R. will be in an Two ammonia plants were delivered by 

increasingly strong position to compete in Czechoslovakia to the U.S.S.R. for erection 

world markets. at Novogorod and Cherepovets. The M.W. 
There are four major potash producing Kellog Co., New York, and the Tayo Engi- 

| centers in the U.S.S.R.: Solikamsk and Ber- neering Corporation of Japan received an 
ezniki on the west side of the central order from the Soviet Union for a 450,- 

Urals, Soligorsk in Belorussia, and Stebni- 000-ton-per-year ammonia plant. 

kov and Kalush in the Western Ukraine. Fluorspar.—Fluorspar output remained 

The following SUX combines were In opera- well below domestic demand, despite con- 
tion in 1969; Solikamsk, Berezniki No. 1, . . 

. siderable reserves. Imports of fluorspar in- 
Soligorsk Nos. 1 and 2, the first stages of d fr 102.000 - ‘1 1968 
Novo-Stebnikov, and Kalush combines. The ‘TS om 2,000" tons mm to 
first stages of the Berezniki No. 2 potas- 134,100 tons in 1969. Consumption of fluor- 

sium combine, with an annual capacity of spar in 1969 was estimated at 534,000 tons; 

1.7 million tons, and Soligorsk No. 3, with the iron and steel industry accounted for 

Table 6.—U.S.S.R.: Salient mineral fertilizers statistics 
(Million metric tons) 

7 Actual Planned and estimated 
Item SF 

. 1960 1965 1969 1970 1975 1980 

Fertilizer output: : 
100-percent nutrient content: 

Nitrogenous.__....._-----.---------------------.----- 1.0 2.7 4.4 5.8 7.8 10.0 
Phosphatic___...-.......--.-.--.-.-.-.-------------- .9 1.6 2.1 2.6 3.8 6.0 
Potassic..._.------------.--------------------------- 1.1 2.4 8.2 4.5 6.8 9.0 
Phosphatic flour_.._..-_..---.-..------_.--_----.---.. 8 7 #=1.1 #1.2 1.6 2.0 

Total____....------_--.--------------------------- 3.38 7.4 10.8 18.6 20.0 27.0 

Bulk fertilizer content: 
Nitrogenous_-.-..-----_----------------------------- 4.9 18.2 21.6 26.0 388.0 41.0 
Phosphatic_..-----------.--------------------------- 4.9 8.6 11.0 14.0 26.0 39.0 
Potassie__.-.----.----------------------------------- 2.6 5.7 7.8 10.7 14.0 17.0 
Phosphatic meal__..._...---..------------------------ 1.5 38.7 5.6 7.8 12.0 18.0 

Total__...---------------------------------------- 18.9 31.2 46.0 58.0 85.0 115.0 
Exports: 

Apatite ore, 17.7 percent P2Os_______-------_-------------- .1 1 wl 1 wl 1 
Apatite concentrates, 39.4 percent PeOs_____.___._..__-------. 1.8 8.5 5.6 5.9 7.8 11.5 
Superphosphate, not less than 18.7 percent P2Os___...-...-.-..  .2 2 4 4 6 9 
Ammonium nitrate___..-.-...-------_-------------------- 1 = Q) 2 2 3 .5 
Ammonium sulfate____----.------------------------------ .2 3 7 8 1.2 1.5 
Potassium salts, KCl, 41.6 percent K2O equivalent______-__-__ 6 8 1.7 2.0 3.0 4.0 

1 Insignificant.
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more than three-quarters of the total. In 1969, the principal producing centers 
The Maritime Kray, Chita Oblast’ Buryat of native sulfur were Rozdol and Yavorov 
A.S.S.R., and Central Asia were the main (West Ukraine); Gaurdak, Shorsu, and 
production areas in 1969. | Changyrtash (Central Asia); and the Kuy- 

A fluorspar concentrating mill with an  byshev sulfur combine. The Rozdol com- 
annual production capacity of 20,000 tons bine was the country’s major producer of 
began operating at the Kalanguev mines in native sulfur, and with the Gaurdak com- 

Chita Oblast’ in December. The first plant bine provided the bulk of the country’s 

in the U.S.S.R. for production of fluorspar sulfur requirements. The Rozdol combine 
pellets, with a design capacity of 20,000 increased output of sulfur ore by 20 per- 
tons per year, was under construction in cent in 1969, and Gaurdak production was 
Transbaykal. A new fluorspar deposit was increased by 33 percent. About 85 percent 
discovered in the Daur Steppes of Chita of the sulfur ore at Gaurdok was being 
Oblast’ in 1969. mined. opencast. The Kuybyshev sulfur 
Graphite—Increased domestic output of combine accounted for only 10 to 12 per- 

natural graphite in 1969 was supplemented cent of the Soviet output of Native sulfur 
by material recovered from metallurgical in 1969. 7 
wastes of iron and steel plants. The Soviet Production of sulfuric acid was begun at 
Union’s first plant for production of fet- several nonferrous metal smelters in 1969. 

tled graphite (a raw material for artificial In’ Orenburg Oblast’, the original Medno- 
diamond) was commissioned at the Zava-  gorsk plant for producing sulfuric acid 

lovskiy combine in Kirovgrad Oblast’ from smelter gas was largely replaced, 
(Ukraine) in September. This combine ex- owing to unexpectedly heavy corrosion. 
ceeded its 1969 production quota. In other developments, the Karobogaz 

Mica.—The domestic supply of mica was combine in Turkmen S.S.R. started extract- 
augmented by large imports, and mica re- ing sulfur from mirabilite obtained from 
quirements were reduced by increasing use the Caspian Sea. At the Yavorov combine, 
of substitutes. Imports of high-grade mica the country’s first pilot installation using 
rose from 160 tons in 1968 to 417 tons in the Frasch process began operation. Depos- 
1969. its of sulfur were discovered on the 

Irkutsk Oblast’ was the main Soviet sup- Kamchatka peninsula and Sakhalin. The 

plier of mica, with 75 percent of all mica U.S.S.R. signed a contract with Poland for 
deposits in the country located in Mamsko the purchase of three sulfuric acid plants, 
Chuyskiy County. Nine mines were operat- each with an annual capacity of 363,000 
ing in this area; the Irkutsk mica factory tons. 

was the largest in the U.S.S.R. Mica was  $Talce.—The U.S.S.R. produced an esti- 
also mined in Yakut A.S.S.R., Karelo-Mur- mated 380,000 tons of talc in 1969, 2.7 per- 

manskiy region, and elsewhere. cent more than in 1968. Despite large re- 

Sulfur._The U.S.S.R. has large reserves serves and the development of new mines 

of sulfur, but the grade of ore is low and and _ beneficiation facilities, imports of talc 

production costs are high. Estimated do- increased from 50,800 tons in 1968 to 

mestic production of contained sulfur to- 82,700 tons in 1969. In 1969, only the On- 

taled 3.45 million tons, of which 1.85 mil- otsk deposit in Irkutsk Oblast’, with an 

lion tons was recovered from pyrite, 1.12 annual production capacity of 45,000 tons, 

million tons from native sulfur, and 0.48 produced high-grade talc. The raw mate- 

million tons from other elemental sulfur. rial was shipped to the Miass talc mill in 

Consumption of sulfur from all sources to- the Urals. 
taled 2.3 million tons; about 1.5 percent The Kirgiteysk deposit in Krasnoyarsk 
more than in 1968. Exports of sulfur and Kray was the major producer of lower- 

pyrite in 1969 totaled 362,500 tons and quality talc. The Miass and Shabrovsk de- 

1,533,000 tons, respectively. Exports of sul- posits in the Urals ranked second in ton- 

fur from the U.S.S.R. increased by 24 per- nage talc output. 

cent during 1969 from the level for 1968 
and continued to be primarily oriented to MINERAL FUELS 
Communist countries. Shipments of pyrite Planned changes in the fuel production 

in 1969 were the same as in the previous’ structure and the eastward shift of fuels 
year. A 17-percent decrease was registered production continued in 1969. Although 

in exports of sulfuric acid. the trend is toward increasing production
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of crude oil and natural gas coal was still percent, hydroelectric power by 186 per- 
the major source of energy consumed in cent, and nuclear power by 250 percent. 
the Soviet Union and will remain so for a As shown in table 7, total consumption of 
number of years. all types of primary energy in the Soviet 

In 1969, gains of 6 percent in petroleum Union is to be equivalent to over 1,300 
. and natural gas output, and 2.3 percent in million tons of standard fuel in 1975 and 

coal output were registered over 1968 pro- about 1,550 million tons in 1980. 
duction. In spite of fuel industry expan- In 1969, the U.S.S.R. produced 689 bil- 
sion in recent years, output has not kept lion kilowatt-hours of electricity (kwh), 8 
up with the demands of the Soviet econ- percent more than in 1968. It is planned 
omy, particularly in the European part of to produce 740 billion kwh in 1970. 
the U.SS.R. According to Soviet sources, Installed capacity of electric stations of the 
the fuel deficit in the European part of country at yearend totaled 154.4 million 
the country reached tens of millions of kilowatts. In 1969, the Soviet Union 
tons of standard fuel equivalent in 1969, exported 3.9 billion kwh’ of electricity, In 
and will grow to 80 to 100 million tons by 1971-75 the country is to export 1.5 bil- 
1970, and to 140 to 150 million tons of lion kwh to Poland, 4.0 billion kwh to 
standard fuel by 1975. Moreover, fuel Hungary, and 3 billion kwh to Bulgaria. 
exports have intensified this problem. This It will also supply small quantities of 
deficit cannot be avoided because of con- power to Finland and Norway. 
tinuous growth in energy consumption in Coal.—The Soviet Union produced 608 
this area concomitant with industrial million tons of run-of-mine coal (or an 
development, growing fuel exports, and estimated 348 million tons of clean coal) 
insufficient production of coal in the placing it second among world coal produc- 
Donets basin. The production of coal, gas, ers. The 10 major and numerous minor 
oil shale, and peat were below both indus-  coalfields produced 468 million tons of 
try requirements and 5-year plan targets. run-of-mine hard coal (390 million tons of 
New goals were planned for 1969 through bituminous and 78 million tons of anthra- 
1970. cite) and 140 million tons of lignite. Over 
The fuel industry of the R.SF.S.R. 25 percent of the total output came from 

showed a growth rate of 5 percent in 1969. stripping operations. The  2.3-percent 
About 266 million tons of petroleum, 82.1 increase over the 1968 level was achieved 
billion cubic meters of gas, and 335 mil- mainly in coking coal, 161 million of 
lion tons of run-of-mine coal and lignite which was produced, 4.2 percent mofe 
(including 63.3 million tons of coking than in 1968. 
coal) were produced in the Republic in In 1969, there were 981 underground 
1969. Petroleum production in the coal mines (under the Ministry of Coal 
R.S.F.S.R. in 1969 rose by 14 million tons Industry) with an average annual capacity 
over 1968 output, whereas the output of of 457,000 tons (from 200,000 to 1,800,000 
run-of-mine coal and lignite was 5 million tons). and 67 open pits with average 
tons greater, and the output of gas 2.6 bil- annual output of about 22 million tons of 
lion cubic meters was more than in 1968.  run-of-mine coal in operation. The 
The Ukraine accounted for 29.8 percent of throughput of 170 preparation plants was 
the total extraction of natural gas, 33.4 270 million tons of run-of-mine coal (164 
percent of run-of-mine coal and lignite million tons of clean coal), only 44.5 per- 
(including more than one-half for coking), cent of the total coal output. The average 
and more than 51 percent of the nation’s ash content of all usable coal was 19.7 per- 
output of coke. cent in 1969, however, home heating fuel 

Total production of primary energy ranged up to 45 percent. The calorific value 
from mineral fuels, fuelwood, hydroelec- of coal shipped averaged a little more than 
tric, and nuclear sources rose from 699.1 5,000 kilocalories per kilogram. 
million tons of standard fuel equivalent in The maximum depth at which under- 
1960 to an estimated 1,193.4 million tons ground coal production was carried out 
in 1969. By 1980, Soviet total primary reached 1,100 meters in 1969; the average 
energy production is to rise to 1,796 mil- depth was about 345 meters. Average 
lion tons of standard fuel. Compared with depth by basin were 410 meters in the 
1969 output, gas is to rise by 104 percent, Donets, 225 meters in Kuznetsk, over 300 
coal and lignite by 10 percent, oil by 64 meters in Karaganda, 57 meters in



Table 7.-U.S.S.R.: Total primary energy balance | , | 
(Million tons of standard fuel equivalent) ! 

a NNN 

Coal . 
Total (lignite, Crude oil Natural Hydro- 

Year primary anthracite, and and Peat Oil shale Fuelwood electric Nuclear 
energy and petroleum associated power power rj 

bituminous, products gas rt 
and coke) rs 

1960: S 
Production____.....---.---------------- 699.1 873.1 211.4 54.4 20.4 4.8 28.7 6.3 wnane 2 
Imports_........----------------------- 12.3 5.6 6.7 woe-- weene w-e-- wenne w---- wa-ne ti 
Exports._._..-_------------------------ 65.6 16.0 49.3 8 a wo--- waa-- w---- wanue x 

19650 Pe consumption._.-...----..------ 645.8 862.7 168.8 54.1 20.4 4.8 28.7 6.3 -aeee 2 

Production. ___-.-.-.------------------- 976.7 412.5 846.4 149.8 17.0 7.4 33.5 10.0 0.1 me} 
Imports_......-.-.--------------------- 10.6 7.6 3.0 naa a eee ao -enee _oae- S 
Exports. .....-----..------------------- 1238.0 27.7 94.6 5 w---- wo--- ----- 2 wa--- qt 

1969) Pet consumption._.___...----------- 864.38 392.4 254.8 149.3 17.0 7.4 33.5 9.8 wl 4 

Production... .-.....----.-------------- 1,198.4 438 .0 470.0 214.0 19.0 8.0 30.0 14.0 A a 
Imports..-...--.----------------------- 10.0 8.0 (2) 2.0 a a wear a wanee 
Exports. _....---.-..-.----.----.------- 173.4 27.0 143 .0 3.0 ----- a ae - 4 ----- © 

1975 Parent consumption_._.._.------------ 1,080.0 419.0 327.0 213.0 19.0 8.0 80.0 13.6 A 7 
$0 

Production. ._...-.-.-.----------------- 1,515.0 461.0 636 .0 330.0 20.0 10.0 30.0 27.0 1.0 fe 
Imports.._..-.-.-..-------------------- 31.0 9.0 7.0 15.0 a a eee wanes weeee ic 
Exports. .....--.--.--.-----.----------- 237.0 29.0 185.0 22.0 meee ee a 1.0 ----- c 

19800 een consumption.._-.....---------- 1,309.0 441.0 458 .0 323 .0 20.0 10.0 30.0 26.0 1.0 ap 
°F e . 

Production. ___..-.-.------------------- 1,796.0 488.0 772.0 486.0 21.0 12.0 30.0 40.0 2.0 By 
Imports_..-.-.-.--.-.----.------------- 40.0 10.0 14.0 16.0 ----- ----- a ----- ----- : 
Exports__....-.--.--------------------- 292.0 80.0 223.0 37.0 wanne w---- woa-- 2.0 ae 
Apparent consumption........-.-..---.-- 1,544.0 463.0 563.0 415.0 21.0 12.0 30.0 38.0 2.0 

e Estimate. r Revised. 
1 Metric ton of standard fuel equivalent has a calorific value of 7 million kilocalories (7,000 kilocalories per kilogram) or the equivalent of 27,780,000 British thermal units 

(18,100 Btu per pound). 
2 Negligible. 
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Moscow, and about 400 meters in the Consumption,—Over 200 million tons of 
Pechora. The average working thickness of run-of-mine coal was used by thermal elec- 
the coal seams, according to 1969 data, was __ tric powerplants, about 165 million tons of 
1.32 meters. Figures by basin were as fol- raw coal was used by produce coke, 23.3 
lows: 0.95 meter in the Donets, 2.23 meters million tons of prepared coal for exports 
in Kuznetsk, 2.27 meters in Moscow, 1.99 and the balance for industry and domestic 
meters in Karaganda and 1.70 meters in heating. The consumption of coal instead 
the Pechora. The relative share of coal of oil wherever possible was encouraged as 
production from gently sloping seams was a means of increasing the availability of 
about 70 percent, that of inclined seams _ oil for export. 
was 14 percent, and that from steep seams ~ Reserves—In December 1969, coal re- 
was 16 percent. The hand loading of coal sources were adjusted downward to 6,800 
at gently inclined seams was 21.19 percent billion tons, from the previously reported 
in 1969. 8,699,5 billion tons. The revision was made 

Distribution of coal production by because the depth used for lignite calcula- 
mining method was as follows: Longwall, tions was changed from 1,800 meters to 
85 percent; slicing, 8 percent; shield, 3.2 600 meters. _ 
percent; room and piller, 1.7 percent; and New Capacities —Of the 22 underground 
others, 2.1 percent. In 1969, the average ™ines and open pits planned with a total longwall length was 115 meters and aver- annual capacity of over 20 million tons, 14 
age advance 34.5 meters per month. The underground mines and open pits, with a 
average capacity of each mining section total capacity of 13.3 million tons of run- 

working hours per week was 41 on the Million rubles. The more important enter- 
surface and 36 underground. | prises put into operation included the first 

The coal industry employed about 2.9 Stages of Azeyskiy (in_ Irkutsk Oblast’) and “1: . . Bogorodinskiy (in Moscow Oblast’) . open million men and women, including 1.2 . ; “ap eaas 7” . 5 . pits, and the Tentekskaya-Vertikal naya million “production workers.” 61,500 uni- No. 1-2 mine in the K da Oblast’: 
versity graduate engineers, and 141,000 Oo. 4 mune in the saraganda ast . and new coal preparation plants, the Bere- graduate technicians. On the average there zovo-Birvulinsk in the Kuznetskiy basin 
were 60 specialists (mainly mining engi- Ov ryulinskaya in etskly basin, . . es the Sokolovsko-Ayutinskaya, and Komen- neers and_ geologists) with university . : d os .; dantskaya in the Donets basin. egrees and 140 technicians to a mine. . . At many mines construction schedules The coal industry had 36 research and double the pl d buildi ‘od. 
design establishments with a total staff of “ST® Couble the planne Deaing period. 

The Mushketovskaya-Zepeval’naya No. 2 over 41,000 persons. In 1969, the coal : . . . , ; - os mine in the Donets basin required 13 trusts, serving as intermediaries between . . . « . ¥ years to build, and the Mariya-Glubakaya the mines and the concerns (“Kombinats”) ae . were abolished. (now the Menzhinskiy) mine took longer. 
Mine No. 4-6 of the Pervomayskugol’Trust 

In 1969, 44 percent of the coal mines in Lugansk Oblast’ has been under renova- - 
and open pits did not meet production tion for 10 years. The development of the 
quotas, and 28.6 percent of the coal indus- Anzhersk No. 5-7 mine in the Kuznetsk 
try enterprises did not attain the planned basin has been underway since 1950. It has 
capacities.3t ‘The average production cost een calculated that when construction of 1 ton of run-of-mine coal in 1968, was takes more than 10 years, the estimated 
12.69 rubles. _ cost doubles; when it takes longer than 15 

Production is slated to rise to 618 mil- years, the estimated cost triples. Problems 
lion tons of raw (354 million tons of also arose because mine project plans 
clean) coal in 1970. It is estimated how- became out-dated, and had to be fre- 
ever, that production in 1970 probably will quently revised.32 
be approximately 615 million tons of raw Nearly one-third of all Ukranian coal 
coal, or 352 million tons of clean coal. mines did not reach their planned capacity 
Estimated levels for 1975 and 1980 are 640 in 1969. Some of them have been lagging 

million raw (366 million clean) and 670 ~ 3 Ugol’ (Coal). Moscow, March 1970, No. 8, 
million raw (383 million clean), coal, P. ‘chesk a UE ic Gazette) 

‘ onomiches a a n azette ). respectively. Moscow, No. 24, “1969. p. 4 eee
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behind their annual -targets for many ods with simple surface complexes, low-ca- : 
years. Of 50 mines put into operation in pacity. hoists, and multistage transport.34 
the Donets, Kuznetsk, and Pechora coal The productivity of narrow web com- 
basins in the past 10 years, 22 had not bines was one-third to one-half of 
attained their capacities. There were many established norms. About 70 percent of 
enterprises in the coal industry that failed mining machinery and equipment was | 
to reach the planned indéxes in 5 to 6 under repair or inoperative: Machinery 
years.33 | _ that would provide a large yield of anthra- 
Production Centers—Production of coal cite of large and medium grades was una- 

at major coal basins in 1969 was as follows, vailable. Nearly two-thirds of the anthra- 
in percent: cite produced was culm. The coal industry 
Donets (558 underground mines)_.__........ 35.8 ‘SUffered large losses because of this 
Kuznetsk (94 underground mines and 14 open problem.35 

Karaganda (67 vinderground mines)"_-_-_-"-'@.1 _ Productivity—Manual labor was used 
Moscow (36 underground lignite mines) ____.- 53 almost exclusively in conveyor transfer, 

Urals nes)---7r7777772 #@ roof support, and surface operations. At a 
East Siberia. -_----------+---------------- gt majority of the mines, the annual growth 

Others_------ 2222 J TTTTTTTIIIIIIIIIIIT 10l4 rate of the load factor at the longwall has 
—~— thus reftiained low despite the continued 

Total.-------~--------------------- 100.0 increase in the installation of new mining 
The Donets, Kuznetsk, Karanganda, and equipment. Longwalls have been idled for 

Pechora coal basins produced over four- long periods because of difficulties with 
fifths of the total coal output in terms of equipment, a lack of empty cars, and delays 

calorific value and 97 percent of the in the delivery of materials. 

coking coal in the Soviet Union. In 1969 average monthly (25.4 shifts) 
_ Mechanization—The expansion of the official productivity of the Soviet coal 
Soviet coal ifidustry was largely due to miners was 56.1 tons, including 44.3 tons 
growing inputs of labor and capital rather jy underground mining and 272.7 tons in 
than to advancirig technology. The intro- pen pits. But these data are misleading 
duction of a prop-free-front system and  pecause they are limited to a restricted 
coal ploughs in longwall coal mining fol- group of “production workers”. Further- 
lowed 12 years after its initiation in Brit- more, the productivity statistics on the 
ain and West Germany. The technical Soviet coal industry are based on unpre- 
level of the Soviet coal industry was gener- pared run-of-mine coal, whereas it is cus- 

ally lower than that of the West European tomary elsewhere to measure output and 
coal producing countries (1) mechanized productivity in terms of miarketable coal. 
loading, (2) the application of narrow-web [¢ the above mentioned indexes are taken 
coal face cutting and, (3) mechanized ag reasonably accurate, they contain a 
reof-support work. | more than twofold exaggeration of labor 

Power supports were used in 549 (of productivity over actual performance. 
total 4,356) longwalls in 1969. About 65 Hydraulic Mining~In Soviet practice, 
million tons of coal, or about 20 percent hydraulic coal mining involves primarily 

of the total output from working faces in hydraulic transport from the face to the 
slightly sloping seams (mainly in the nine surface. Actual cutting of coal is by 
Moscow lignite basin), were mined from 4 Combination of conventional and 
such faces. Only about 200 longw all faces hydraulic methods. Labor productivity was 
were equipped with walking hydraulic face 59 percent below that planned, costs 
supports. In many longwalls equipped with proved to be double, and operational losses 
wide-web cutter-loaders and cutters, large of coal (up to 40 percent) were 2.3 times 
amounts of coal were being extracted by those planned. The Ministry of Coal 

blasting. Industry decided 3 years ago not to build 
In many coal mines, the capacity of the any more hydraulic mines until some of 

hoists and the transport and surface. com- the technical problems were solved. 
plexes did not match the productivity of Preparation-—Coal ti nth 
new longwall equipment, and thus resulted p “0a preparation in © 
in the underutilization of the latter. In 88 Pravda. Moscow, Jan. 20, 1970, p. 2. 
the Donets basin, half of the mines were %* Planovoye khozyaystvo (Planned Economy). 
small mines using older production meth- Me Pears Mosoene Ma 1B 1969" p. 2.
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U.S.S.R. has usually been restricted to Soviet coal and coke statistics are pre- 
coking coals and export coal because there sented in table 8. 
is insufficient preparation capacity avail- Natural Gas.—The country produced 
able to serve both foreign and domestic 182.8 billion cubic meters of usable gas, 

markets. As a result, the ash content of about 7 percent more than in 1968, but 

shipped coal rose to 19.7 percent in 1969. below the 1969 plan target of 185.8 billion 

| According to Soviet source, 61.4 percent of | cubic meters. Of this qunatity 99 percent 

coal beneficiated was washed, 16.8 percent consisted of natural gas and oil associated 

was treated by heavy media, 13 percent gas, and one percent came from the gasifi- 

was prepared by pneumatic methods, 8.6 cation of oil shale and coal. In 1969, gas 

‘percent was treated by flotation, and 0.2 accounted for 18 percent of the Soviet fuel 
percent was treated by other methods. production. Over three-quarters of the 

Trade.—Exports of coal and coke totaled total was produced in the European part 
97.3 million tons in 1969, a 88 percent Of the U.S.S.R., including nearly one-third 

increase compared with those in 1968. Of in the Ukraine. Although the production 

the 1969 total, approximately 11 million of natural gas in the Soviet Union during 

tons were exported to non-Communist 1959-69, increased from 28.1 billion cubic 

countries; this was mostly high-quality . meters in 1958 to 182.8 billion in 1969, the 

coking coal and anthracite, mainly from gas industry has not been able to meet | 
the Donets basin. The Soviet policy of any annual goal for production since 1956. 

increasing exports of high-quality coal and During the past 3 to 4 years the rates of 
coke to non-Communist countries will be the growth in gas extraction, despite the 
continued in the future, but the exports of discovery of large gasfields in West Siberia, 
solid fuels to non-Communist countries is the Komi A.S.S.R., Orenburg Oblast’ and 
not likely to grow significantly. As in the other regions, has somewhat declined, 

: past, the market for coal and coke from mainly because of shortages of pipe.%6 
the U.S.S.R. will be limited mainly to East In 1969 there were 570 gas, gas conden- 

| and West Europe and Japan. sate, and gas-oilfields in the Soviet Union. . 

Although coal and coke imports from Over 170 fields were in production, but 
Poland (7.9 million tons in 1969) were the bulk of output was extracted from a 
down 3.8 percent from those of the pre- relatively few large fields. Two-thirds of 

vious year, most was reexported to East natural gas production came from six of 

Europe. 3 Pravda. Moscow, May 23, 1969, p. 2. 

| Table 8.—U.S.S.R.: Salient coal and coke statistics 

(Million metric tons) 

Actual Planned and estimated 
Item —_- Ss 

1965 1969 1970 1975 1980 

Coal: 
Domestic output: ° 

Run-of-mine coal !_____.___..._.-..._.-.----------- 578.0 608.0 615.0 640.0 670.0 
Clean coal 2_-...-..------ eee ------------- 331.0 348.0 352.0 366.0 383 .0 

Imports from other Communist countries °____._....-.---- 6.7 7.2 7.3 8.0 9.0 

Exports: 
To other Communist countries.._._....._-..-------. 15.3 13.5 14.5 15.0 16.0 
To non-Communist countries____-....-.----------- 7.1 9.8 9.0 9.5 -10.0 

Total____----_.--___--.---- eee ---------- 22.4 23.3 23.5 24.5 26.0 
Apparent consumption: 

Run-of-mine coal 1_______..-.-__--_-_----------_--- 562.3 591.9 598.8 623.5 653 .0 
Cok Clean coal 2__.-__..--_-___-.-_-__--_--------------- 315.3 331.9 335.8 349.5 366.0 
oKe: 

Domestic output___..---.-----.---_------------------ 67.5 73.5 76.0 86.0 96.0 
Imports from other Communist countries 3__..___..._---- JT 7 JT 8 8 

Exports: 
To other Communist countries._....._..-..-------- 2.8 3.0 3.0 3.2 3.4 
To non-Communist countries. __....------.-------- 1.0 1.0 1.1 1.0 1.0 

Total. __.______...-----_---------------------- 3.8 4.0 4.1 4,2 4.4 
Apparent consumption____._.____._...-------------------- 64.4 70.2 72.6 82.6 92.4 

1 Run-of-mine coal as reported in Soviet sources. 
2 Clean coal; estimated in accordance with Western standards. 
3 None from non-Communist countries.
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the largest fields, including those at She- tion in the Ukraine, Krasnodar and Stavro- 
belinka in the Ukraine, Gazli in Uzbekis- pol’ Krays. Deep drilling plans were not 

tan, Stavropol’ in the Northern Caucasus, fulfilled in 1969 in several regions of the 

and the Krasnodar fields. There were over Urals’ Volga area and in Azerbaydzhan. 
3,000 producing wells in 1969, about 10 Gasfields--The basic increments in gas 
percent of which were idle. About 13 per- extraction in 1969 was provided by the 

cent of the gas enterprises did not fulfill Ukraine (4.5 billion cubic meters) , Turk- 
their output quota. The capacity of truck men S.S.R. (2.7 billions), R.SFS.R. (2.6 
pipelines and gas treatment plants were billions), and Uzbek S.S.R. (1.8 billion 
not sufficiently utilized. The quality of cubic meters). | , 
construction works at many projects The Ukraine, which produced 55.6 bil- 
remained low. As of January 1, 1970, the lion cubic meters of natural gas from more | 
total length of gas trunk pipelines reached than 30 gasfields, continued to occupy first 
62,400 kilometers. Capital investment in place in the production of gas in the 
1969 was 1.26 billion rubles. The plan for U.SS.R. Two new gasfields the Sotnivsk 
putting developmental gas wells and pipe- in Khar’kov Oblast’ and the Borodchansk 

lines into operation was not fulfilled. in Ivan-Frankovsk Oblast’, were commis- 

A contract for large gas deliveries from  sioned in 1969, as well as 55 new wells. 
the Soviet Union to Italy was signed. West Capital investment in the gas industry of 
Germany was to join Italy in purchasing the Ukraine was increased to 130 million 
natural gas. Soviet gas was already going rubles in 1969, as compared with 58 million | 
to Czechoslovakia, Poland, and Austria. in 1968. Natural gas production is slated 
Agreements were signed for the construc- to rise to 60 billion cubic meters in 1970. 
tion of gas pipelines to transport gas from The Shebelinka gasfield is to provide 50 
the Soviet Union to Bulgaria and East percent of the total Ukrainian gas output. 

Germany. Until 1980 the U.SS.R. is to The Efremovka and Krestishchena gas- 
supply gas to East and West European condensate fields are particularly important 
countries from the Ukrainian fields. Gas for the future growth in gas extraction in 
deliveries from Afghanistan began in Sep-_ the Ukraine. 
tember 1967. A  Soviet-Iran agreement Uzbekistan with an output of 30.4 bil- 
envisages delivery of Iranian gas to the lion cubic meters was the second largest 
U.S.S.R. in 1970. gas-producing region. It is planned to pro- 

Natural gas production is slated to rise duce 31.6 billion cubic meters in 1970. The 
to 195.8 billion cubic meters in 1970; esti- gasfield at Gazli, the largest in this Repub- 
mated levels for 1975 and 1980 are 280 bil- _lic, produced from more than 200 develop- 

lion and 370 billion, respectively. Capital mental wells over three-quarters of the 
investments for 1970 planned 1,656 billion Uzbekistan total. The Kuban’ region, third 
rubles, or 31 percent over 1969 levels. in gas output, produced about 27 billion 

About 59 percent of all gas produced in’ cubic meters of natural gas, followed by 
the USS.R. in 1969 was utilized for Tyuman’ Oblast’ (9 billlion cubic meters) , 
industrial purposes; over 28 percent was Turkemenia (7 billion) Povolga area, 
used as fuel in powerplants, and the Bashkir A.S.S.R., and Komi A.S.S.R. (about 
remaining 13 percent was consumed by 2.5 billion cubic meters). Kazakhstan pro- 
domestic users. Among the various duced only 0.7 billion cubic meters. The 
branches of heavy industry, ferrous metal- extraction of natural gas began at the Ayr- 
lurgy was the largest consumer of gas. itan field in northern Tadzhikistan. The 

Exploration and Reserves—In 1969 sev- 1970 plan calls for putting into operation 
eral gas fields were discovered including about 500 developmental gas wells. 
Yubileynoye in Tymen Oblast’ Ozernaya, Transportation.—The total length of gas 
in the Taymyr Peninsula, and Kazantsevo trunk pipeline was 62,400 kilometers at 
and Petlyanka in the Norilsk area. For the yearend; 3,378 kilometers of gas trunk 
first time natural gas was found in Chu- _ pipelines were completed during the year, 
kotka. At yearend 1969, natural gas including the 1,200 - millimeter - diameter, 
reserves in categories A, B, and Cl reached 1,080-kilometer Ukhta-Torzhok line; the 
12,000 billion cubic meters, including an — 1,200 - millimeter - diameter, 700 - kilometer 
estimated 1,800 billion cubic meters of Central Asia-Center N2; the 1,020-millime- 

proved reserves (Soviet category A) . ter, 500-kilometer section of the Yefremov- 
Five new gasfields were put into opera- ka-Dikanka-Kiev-Western regions line; and
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the 720-millimeter, 250-kilometer Messoyak- Austria. By 1975, West Germany, Finland, 
ha-Norilsk arctic line; and the 820-millime- and probably France and Japan will be 
ter, 447-kilometer Mokrous Kuybyshev-To- added to the list. 
lyatti line. The 1970 plan calls for the Exports of gas from the U.S.S.R. to 
construction of almost 4,500 kilometers of East European Communist countries might 
main gas pipelines and branches. amount to as much as 10 billion cubic | 

Further expansion of gas supplies is meters in 1975. Exports to non-Communist 
dependent to a great degree on the availa- countries by 1975 possibly might fall short 
bility of large-diameter pipe and how fast of 9 billion cubic meters. Total exports of 

pipelines can be laid. gas from the Soviet Union might reach as 
Underground Gas Storage—On January much as $1 billion cubic meters in 1980, 

1, 1970, the total volume of underground including 16 billion to the non-Communist 

storage facilities was 8 billion cubic meters countries and 15 billion to East European 
(4.25 billion cubic meters were under Communist countries. , 
exploitation) . Five underground gas depots Over 2 billion cubic meters of natural 
(from a total of 12) were in operation, gas were imported from Afghanistan in 
The second stage of the Peschano-Umet- 1969 via the pipeline from Shibarghan to 
skiy underground gas storage near Saratov, Central Asia. The Iran-U.S.S.R. pipeline is 
with a capacity of 2 billion cubic meters, scheduled to be completed in 1970 when it 

was commissioned in July. is proposed to deliver the first 3 billion 
Trade——In 1969 the U.S.S.R. exported cubic meters of gas. Information in the 

2.7 billion cubic meters of natural gas to Soviet press indicates the desire of plan- 

Austria, Poland, and Czechoslovakia by ners to import from Iran and Afghanistan 
pipeline (with a planned annual capacity about 5 billion cubic meters in 1970, 13 
of 4 billion cubic meters) from the Das- billion in 1975, and 14 billion cubic meters 
hava fields of the Western Ukraine. Con- in 1980. 

struction of the 1,020-millimeter-diameter, Soviet natural gas statistics are presented 
| 1,040-kilometer Yefremovka - Kiev- Western in table 9. 

regions line, with an annual capacity of up Petroleum.—The U.S.S.R. continued to 
to 10 billion cubic meters is to be com- be the second largest oil-producing country 
pleted by 1970. in the world. Crude oil output increased 6 

A 20-year agreement to supply more _ percent over that of 1968 and totaled 328 

than 100 billion meters of Soviet natural million tons. About 28 percent of the total 

gas to Italy and for Italy to supply 1,420- was exported, either as crude or as refinery 
millimeter pipe to the U.S.S.R. was signed products. In 1969, the return from these 
in December. The delivery of Soviet gas is exports was 1,231 million rubles, 55 mil- 

to start in 1973. The U.S.S.R. offered natu- lion rubles more than in 1968. 
ral gas to Japan, West Germany, France, Oil was produced in a number of widely 
Finland, and other West European coun- separated regions, of which the European 

tries. Agreements were signed to deliver U.S.S.R., was the most important. The Vol- 
gas from the Soviet Union to Bulgaria and  ga-Urals area produced more than 62 per- 
East Germany. In 1974-75 the U.S.S.R. is cent of the 1969 total. Production from 
to start exports of gas to Hungary. Asiatic oilfields in West Siberia, Kazakhs- 

In 1970 Soviet gas exports will total over tan, Central Asia, and Sakhalin Island 
3 billion cubic meters that will be equally remained small, accounting for 14.5 per- 
distributed to Poland, Czechoslovakia, and cent of the total, but the development of 

Table 9.—U.S.S.R.; Salient natural gas statistics 
(Billion cubic meters) 

Ata Planned and estimated | 

. 1965 1966 1967 1968 1969 1970 1975 1980 

Production___...-...--------------------- 129.4 144.7 159.2 171.0 182.8 196.0 280.0 370.0 
Imports }______.---------------------- eee eee nee eee 1.0 2.0 5.0 18.0 14.0 

Exports: | 
To Communist countries__----.---_-_-- 4 8 1.3 1.4 1.9 2.2 10.0 15.0 
To non-Communist countries___--..---. ----. ----. ----- 3 8 1.0 9.0 16.0 

Total____--_----------------------- A 8 1.3 1.7 2.7 3.2 19.0 31.0 
Apparent consumption.-__---_.-_-_-.--_-_-. 129.0 148.9 157.9 170.8 182.1 197.8 274.0 353-0 

- 1 All from non-Communist countries.
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eastern oilfields was increasing, particularly were -discovered in the U.S.S.R. in 1969. 
in West Siberia and Kazakhstan. These included 12 oilfields in the Volga 

All three primary methods of crude oil region, seven oil and gasfields in the 
production (flowing, pumping, and gas Ukraine; and others in Udmurt A.S.S.R., 
lifting) were used and secondary recovery and in Tomsk Oblast’. Oil in commercial 
methods (repressuring and water flooding) quantities was obtained for the first time 
were employed at many older fields in the in Urals Oblast’. In Kaliningrad Oblast’, a 
Soviet Union. Increased production in 1969 second exploratory well confirmed the 
was achieved through the use of a large presence of commercial deposits. 
number of rigs and the liberal use of man- The annual plan for increasing crude oil - 
power and materials. Capital investments reserves was overfulfilled. However, the 
in 1966-70 in the petroleum-extraction growth of crude oil reserves in the USSR. 
industry, were estimated at 8.22 billion lagged behind the growth in extraction, 
rubles, of which about 6 percent is to be and the reserve/production ratio for the 
spent on public and communal construc- country was declining. Particularly low 
tion. ratios were indicated in the Ukraine, Azer- 

Petroleum production is slated to rise to baydzhan, and Uzbek Republics, Kuybyshev 
350 million tons in 1970. The estimated and Saratov Oblast’s, Krasnodar Kray, and 
level for 1975 is 445 million tons. Expan-  others.37 | 
sion of output will depend largely on In many regions the plan for drilling 
development of new oilfields in West Si- and for increasing drilling speeds was not 
beria and Kazakhstan, although these met. For the whole industry during 1969, 
regions will probably produce less than the target for development drilling was 
originally planned. 94.3 percent fulfilled, and the goal to raise 

A realistic figure for Soviet crude oil drilling speeds was 96.7 percent fulfilled. 
production in 1980 might be around 540 In exploration drilling, performance was 
million tons. By this time Soviet consump- poor. Unsatisfactory performance was re- 
tion will probably be around 340 million ported by drilling enterprises of the Turk- 
tons of products, giving a possible “sur- men, Belorussia, and Groznyy associations, 
plus” of about 155 million tons of crude where plans were only 58 to 71 percent 
oil and products. Recent trade agreements _fulfilled.38 
commit a large share of Soviet crude oil to In support of the planned increment in 
CEMA nations during the 1971-75 period, output of crude oil, the volume of drilling 
and other Communist countries have also is to be increased by 23 percent in 1970. 
requested more Soviet petroleum. During This includes a growth of 30.1 percent in 
1970-80 the consumption of oil in the exploratory drilling and 19.7 percent in 
CEMA nations (excluding the U.S.S.R.) is developmental drilling. 
to plan to double, to an estimated 80 to As of January 1, 1970, the proved, prob- | 
100 million tons. For the most part, crude able, and possible reserves of crude oil in 
oil will be produced only in the U.SS.R. the U.S.S.R. were estimated at 28 billion 
and in Rumania. Up to 1980 the demand tons, including 3.6 billion tons of proved 
for oil in CEMA nations will be met reserves (Soviet category A) . 
mainly by imports from the U.S.S.R., sup- Oilfields and Crude Oil Production —In 
plemented by annual imports of 10 to 15 1969, about 450 oil and gasfields were in million tons of crude oil from Arab and production, with about 55,000 operating 
other non-Communist countries. wells. The largest increments in crude oil 

The U.S.S.R. continued to increase ex- production were provided by the enter- 

ports of crude oil and petroleum prod- prises of Tyumen’ Oblast’, Tataria, Chech- 
ucts even though internal demand was not en-Ingush, Kazakhstan, Turkmenia, and 
satisfied. Exports rose from 64.4 million perm Oblast’. Production in Azerbaydzhan, 
tons in 1965 to 90.8 million tons in 1969. Bashkiria, Orenburg Oblast’, and Sakhalin 
Exports of crude oil and petroleum prod-  Jsland did not reach plan targets. About 
ucts are expected to rise to 97 million tons 60 percent of all crude production in Azer- 
in 1970; estimated levels for 1975 and 1980 baydzhan came from offshore fields in the 
are 129 million and 156 million tons, Caspian Sea. The U.S.S.R. plans to bring respectively. ~ 
Exploration and Reserves——According to 37 Geologiya nefti i gaze (Geology of Oil and 

Soviet sources 29 oilfields and 10 gasfields Oe brad Mon ow.” Jan 81. 1970 ps
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3,000 new developmental wells on stream zhensk-Kransnoyarsk (1,300 kilometers) ; 
during 1970. Ukta-Yaroslavl; and 1,220-millimeter Kuy- 

Regional production of crude oil in the byshev-Unecha N2 (“Friendship” No. 2) . 
U.S.S.R. for 1969 and plans for 1970 are The plans for pipeline construction in 
given in table 10. 7 1971-80 includes approximately 15,000 kil- 

Refining —Estimated throughput of crude ometers of crude oil pipeline, with a | 

oil in Soviet refineries and products ob- capacity of approximately 350 million tons 

tained in 1969 were 265 and 224 million of crude oil per year. There is a project 
tons, respectively. Nominal refinery capac- for construction of a 6,500-kilometer 

ity at yearend totaled 280 million tons per Trans-Siberian pipeline, from Ust’-Balyk to 
year, an increase of 14 million tons over Irkutsk and the Soviet Far Eastern port of 
the level of 1968. This was equivalent to Nakhodka. Nakhodka will be developed as 
about 90 prcent of the planned goal. The a port for exports to Japan. 
increase was achieved by expansion of the Trade.—Soviet exports of crude oil and 
Angarsk, Kremenchug, Guryev, Polotsk, and _ petroleum. products totaled 90.8 million 
other refineries. tons in 1969, a 5-percent increase over 

Crude oil delivered to the refineries con- 1968. Of the 1969 total, over 70 percent 

tained as much as 2 to 3 percent water was crude oil; the remainder was products. 

and 5,000 milligrams per liter of chloride Over 40 percent of total crude oil exports 

salt, but the norms permit only 0.1 percent and 65 percent of product exports were 

water and 50 milligrams per liter of salts. shipped to non-Communist countries, and 
As a result, refinery consumption and _ the rest went to other Communist coun- 

losses were over 13.4 percent of through- tries. As usual, most of the exports were 
put. The total loss due to refining of absorbed in 1969 by West European mar- 

insufficiently desalinated crude oil is more ‘kets where they serve to pay for imports of 
than 200 million rubles per year.39 industrial goods. Italy remained the largest 

Transportation.—About 70 percent of buyer of Soviet oil. 
the total tonnage of crude oil and refinery Based on signed trade agreements and 
products moved in the U.S.S.R. in 1969 the latest Soviet forecasts, petroleum | 
was shipped by rail. The total length of exports from the U.S.S.R. are expected to 

trunk pipelines increased in 1969 by 2,700 increase from 90.8 million tons in 1969 to 
kilometers to 36,800 kilometers, including 129 million tons in 1975, to 156 million 
31,000 kilometers of crude oil lines and tons in 1980. 

5,800 kilometers of petroleum’ product Crude oil and product exports from the 
lines. The average distance of pipeline U.S.S.R. to Communist. countries probably | 
deliveries of crude oil and products in will rise from 47.6 million tons in 1969 to 

1969 was about 800 kilometers. Only 60 to 73 million in 1975 and 92 million tons in — 
80 percent of total pipeline capacity was 1980. Actual and estimated exports of 
utilized. It is planned to complete 2,500 crude oil and products from the U.S.S.R. 

kilometers of additional pipelines in 1970. to CEMA nations of Eastern Europe are 

In 1969 the following crude oil pipelines _ presented in table 11. 
were completed: Yaroslavl-Kirishi 720 mil- Oil exports from the U.S.S.R. to non- 
limeters, 524 kilometers; 700-kilometer Communist countries will continue to 

Uzhen-Guryev section of the 1,500-kilome- grow, perhaps attaining 40 million tons of 
ter Mangyshalak-Kuybyshev line; Malgo- crude oil and 24 million tons of products 
bek-Tikhoretskaya (484-kilometers); Alek- per year by 1980. In 1980, the Soviet 
sandrovskoye - Nizhnevartovsk - Ust’- Balyk Union may have to import about 10 mil- 
(252 kilometers) ; Mozyr-Uzhgorod (300 kil- lion tons of crude oil from non-Commu- 
ometers); 200 kilometers of the “Friend- nist countries in Africa and the Middle 
ship” pipeline; and Mozyr’-Brest (200 kilo- East. 
meters). Construction continued on the Soviet petroleum statistics are presented 
following trunk crude oil pipelines: Okha- in table 12. 

on-Sakhalin-Komsomol’sk-on-Amur No. 2 
620 kilometers); Guryev-Kuybyshev (800 a. ; ; . 

Kilometers) ; Alcksandrovsk - Anzhero - Sud- try) 5 Monee tune 3 1910 pe. (Socialist Indus:
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Table 10.—U.S.S.R.: Crude oil production by region 
(Million metric tons) 

meee 

Republic and region Actual Planned 
1969 1970 
ee 

R.S.F.S.R.: 
Urals—Volga: . 

Tataria_____-------------- 2 eee eee 97.0 100.0 
Bashkiria_._.............._-.-----__---_-_----- eee 42.8 40.0 
Kuybyshev_.___-___________- eee 34.7 34.8 
Perm... --------------------- eee ee eee eee 15.1 16.0 
Lower Volga_.____-......_-___-_---____-__- eee 6.3 . 6.5 

'  QOrenburg._____---.-2 2 ee 5.5 6.5 
Other___.. 2-22 eee eee. 2.6 3.2 

Urals—-Volga total__._.________..---_------ ee _- eeeee_ee __-. = 204.0 207.0 

West Siberia: 
Tyumen Oblast’__.._.__._.-______-__--__- ee 19.7 27.1 
Tomsk Oblast’__............-__.-----_-------__----_--_-__---_-------- 1.5 3.3 

West Siberia total__._.._______-_.-._-___-_--_--- eee 21.2 30.4 ° 

Groznyy____--_-------------_- 2 eee eee eee eee sd18.5 20.5 
Stravropol._.____..--_..---___-_---_-_--- eee 5.5 5.9 
Krasnodar______....---..--------------- eee eee 5.1 5.2 
Komi A.S.S.R_.._._.-.-.._-_------ eee eee 5.0 5.5 
Other (including Sakhalin)___.____._..._.- 2 ~~ 2 eee 6.7 7.5 

| R.S.F.S.R. total......-----2----2--2----2eeeeeeeeeeeeeeeeeeeee------ 266.0 282.0 
Azerbaydzhan__._____.._..--_-.____-_-- eee eee 20.8 20.1 

/  Turkmen__..-. 222 22 13.7 14.1 
Ukraine___.---_--.------ eee eee 13.3 18.6 
Kazakhstan......_...--------- eee nee 10.0 13.9 
Belorussia_ ........_-..------------- eee ee 2.7 4.3 
Other_____._-_------2- eee eee eee 1.5 2.0 

U.S.S.R. grand total_____-_.-__- 2-2. eee e_-_-_--_------. 3828.0 350.0 

Table 11.—U.S.S.R.; Exports of crude oil and products to CEMA nations of 
Eastern Europe 

. (Million metric tons) 

Czechoslovakia Poland Bulgaria East Germany Hungary Total 

1967: 1 
Crude oil. _-..-2----- 7.4 3.6 2.7 6.2 2.8 22.7 
Products___.-..-.-.---_- 5 1.9 1.8 1 6 4.9 

Total... (tia ””~<“‘i«~iC‘< ] ””*(“‘wRk“”””C~«CC”*~“‘ CC SC*‘C CSCS 
1968: ! 

Crude oil____..---__--_--- 7.9 4.5 3.3 7.4 3.0 26.1 
Products. _._.---.-.----- 5 2.6 ||| i$ 2.2 2 8 6.3 

Total___.--_-__-__.___- 8.4 7.1 5.5 7.6 3.8 32.4 

1969: 2 
Crude oil____.._________- 10.3 6.0 4.0 8.1 3.6 32.0 
Products__..._.__.-_---- 8 2.1 1.9 2 1.0 6.0 

Total_____-- 222 Lee 11.1 8.1 5.9 8.3 4.6 38.0 

1970: 2 
Crude oil__.-._-.-.______- 10.0 7.0 5.0 7.0 4.0 33 .0 
Products___.._.._..---_-_- 9 2.2 2.0 2 1.2 6.5 

Total__--___.._______- 10.9 9.2 7.0 7.2 5.2 39.5 

1975: 2 
Crude oil____..-..______- 14.5 11.0 10.0 14.0 6.5 56.0 
Products. _.._..-..-_.-_- 1.0 2.4 2.1 2 1.3 7.0 

Total___._------______ 15.5 13.4 12.1 14.2 7.8 63 .0 

1980: 2 
Crude oil____.__..-_____- 18.0 15.0 14.0 17.0 8.0 72.0 
Products__.......__.___- 1.1 2.6 2.2 2 1.4 7.5 

Total___.---.---_---_- 19.1 17.6 16.2 17.2 9.4 79.5 
eee 

1 Reported. 
2 Estimated. .
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Table 12.—U.S.S.R.; Salient petroleum statistics 
(Million metric tons) 

SS 

Actual Planned and estimated 
Item ————_———————————————- 

1966 1967 1968 1969 1970 1975 1980 

Crude oil: | 
Domestic output_______.___._......_. 265.1 288.1 309.2 328.0 350 445 540 
Imports____.___-.--- eee eee eee (2) ween ne eee eee eee 5 10 

Exports: 
To Communist countries__._.__...____.. 25.5 27.2 32.0 38.1 A2 62 80 
To non-Communist countries_____._._... 24.8 26.9 27.2 25.8 27 35 40 

Total___-_- ~~~ eee eee e____-__ =. 8 54.1 59 .2 638 .9 69 97 120 
Crude product conversion: 

Crude oil to refineries___.._.__..__..__ 214.8 284.0 250.0 264.1 281 353 430 
Refinery capacity._..............._.-. 288.0 252.0 266.0 280.0 295 370 450 

Refined oil: 
Output from crude_______________-_-._ 185.0 199.0 212.0 224.0 239 300 366 
Natural gas liquids______...__________ 3.0 3.7 4.1 4.7 5 8 12 
Imports..-.-_-_-_._---_- 2 ee 1.7 1.4 1.0 1.1 1 (1) (2) 

Exports: : 
To Communist countries______________ 6.7 8.0 9.5 9.5 10 11 12 
To non-Communist countries_________- 16.6 16.7 17.5 17.4 18 21 24 

Total___-_-_- eee. 28.8 24.7 27.0 26.9 28 32 36 
Apparent consumption______._.........-.. 166.4 179.4 190.1 202.9 217 276 342 

1 Insignificant.
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United Arab Republi 

By Henry E. Stipp 1 

The petroleum sector of the United resources in Abu Qir Bay northwest of 
Arab Republic’s mineral industry again Alexandria. 
registered outstanding progress in produc- . . 
tion and exploration. It was estimated that Other significant events in the metals 
by November crude oil output from the El and minerals sectors included plans to con- 

Morgan, El Alamein, and Ras Ghareb struct a primary aluminum p roductio n 
fields totaled about 350,000 barrels per P lant, the startup of a new steel strip mill, 
day. This was a 100,000-barrel-p er-day the discovery of high-grade tin ore depos- 
increase compared with the 1968 output its, plans to build four cement production 

figure. Exploration continued at a high P ants, the vale very at of a new phos- 
level with most activity located in the P ate mine, discovery of a new medium- 
Western Desert area near Faghur, Abu size deposit of phosphate rock, construction : 

Gharadig, and south of the Siwa Oasis. of a number of phosp hate fertilizer pro- | 
The United Arab Republic (U.A.R.) Gov- @uction plants, and the discovery of new 
ernment organization Egyptian General potash and coal deposits. 
Petroleum Corp. (EGPC) and Phillips Several technological institutes including 
Petroleum Co. were developing a new oil- one for petroleum and mineral studies 
field at Umm Barka near the Libyan were to be established with technical and 
border and also discovered new natural gas _ financial assistance from the U.S.S.R. 

PRODUCTION AND TRADE 

Statistics on production and trade are : _ ; ; 
shown in the foll owing tables. tone Pa scientist, Bureau of Mines, Washing- 

759
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Table 1.—United Arab Republic: Production of mineral commodities 

(Metric tons unless otherwise specified) 

$ 

Commodity 1967 1968 1969 

METALS | 
Aluminum, metal, semimanufactures___.._......._.----.-------..----. 6,589 7,870 NA 
Copper, metal, semimanufactures and unwrought._._..._.__..---..----.. 5,441 5,191 NA 

Iron and steel: 

Iron ore and concentrate__...._...--.....---_...---_thousand tons-_-_ 423 447 460 
Pig iron......._-----_-----..------..------------------.-do0_.-- e 200. NA 423 
Steel ingots and castings. ___...--_-_.-----.----..-------..do____ e 200 190 e 490 
Semimanufactures___.._-..--.--.-.------------------....._do____ 430 e 400 11,006 

Lead and zinc mine output, gross weight___._....__--_--......_._._....... 1,148 1,329 NA 
Lead, semimanufactures.__._....-..-...---------------.--.----.-.----. 4,120 4,439 NA 
Manganese, ore and concentrate, gross weight. ..-...__._-thousand tons-_ 75 4 4 

Titanium: 

Ilmenite concentrate, gross weight__...........-.-.-.-.-.-.-----.. 1,062 eaeee 204 . 
Rutile concentrate, gross weight_._...___...._..---. 2-22.22 eee 6 _---- --- 

Zirconium, concentrate, gross weight_..--.-...--..-------------------- 50 ae --- 

NONMETALS 

Asbestos and vermiculite. .__.........--.-.-------------------------- ™ 11,987 2,602 NA 
Barite......-..--.------.-----..---------- eee eee) 1, 282 373 NA 
Cement, hydraulic. _._..-..__.--....-.-...-----_...--.thousand tons._. 2,754 3,146 3,613 

Clays: 

Fire clay__.-..------.------.------~.- ~~~ eee dO. 568 700 928 
Kaolin (including china clay)_.._...._.--____------------.-.----. 32,120 ae 78.000 
Refractory__...--.-.--.---------- eee ee penne 17,790 ’ 

. Diatomite___......------ 2 eee eee 1,221 900 
Feldspar, crude_.__...----.------.--- +e eee eee 1,718 3,000 

Fertilizer materials: 
Crude (natural): Phosphate rock__..............--.thousand tons_- 683 1,441 660 

Manufactured: 
Nitrogenous, gross weight__...-._........___-..--....-do_..- 618 e 500 e 400 

. Phosphatic, including Thomas slag__.-_....-_.._.-.--..do__-_- 347 e 300 NA 
Gypsum and anhydrite, crude___._..-.-..-.-_-.------.------.-do___-_ 545 tr 570 470 
Mica_.....--.---...----.------~---- = ee eee e 500 NA NA 
Pigments, natural mineral, iron oxide___._......-......-.-.------------ 345 r 285 e 300 
Pumice_._......-..---------.------ eee eee) «0 7,122 e 8,000 e 5,000 
Salt, marine.._._._...---..-_----__.-.-.....--_._._._thousand tons__ 584 622 385 
Sodium, caustic soda.__......---.-- 2-2-2 eee. =18,944 ¢19,000 NA 

Stone, sand and gravel, n.e.s: Dimension stone: 

Basalt_.___.-...----....---__..--......._thousand cubic meters__ r 341 336 3 ,420 
Dolomite___.....----....---..----...-..--____..-thousand tons__ 60 18 e 70 
Granite___......----_._----._-----.....-_thousand cubic meters_- 12 27 ° 30 
Limestone and other caleareous____..-....-.____._......-.-do_._. 3,218 4,000 4,300 
Quartz_....__------.------- eee eee eee eee 20 ,602 13,000 
Sand and gravel (including glass sand)___._._..thousand cubic meters.. 2,945 ™ 3,766 2,741 
Sandstone. ..__..-.--.------_-------.-.---------.-...----d0___. 55 67 45 

Sulfur, elemental, byproduct (recovered). .__.......-..-.-_--.------.-. 8,981 3,200 500 
Talc, soapstone, steatite, and pyrophyllite._....-..-...-._-..-.-.---.... ¢30,000 ¢30,000 4,300 

MINERAL FUELS AND RELATED MATERIALS 

Coal__...--.-_-------_--...---------.-_---_...-.-..-thousand tons-_ _ 111 see 4 

Coke: 
Oven and beehive. .__.-_..--..----..-----.------.-------~-d0_~-. e 275 e 280 311 
Low temperature and gashouse___._......--...-------------do___. 40 30 35 

Gas: 

Manufactured, all types._---._-----.---__-.----.----------d0___. 35 28 e 30 
Natural, liquefied (LPG)-_-_-..-----..._thousand 42-gallon barrels__ 708 r 502 e 450 

Petroleum: 

Crude oil..--_..------------~------~-------------.--------do.... 39,547 62 ,206 89,598 

Refinery products: 
Gasoline and naphthas_.__..----..-......----_------.-do.... 6,258 r 6,523 3,868 
Kerosine and jet fuel.._.-------------_---------------do____ 16,369 4,878 8,294 
Distillate fuel oil. _-----------------------------------do__.._ 8,639 tr] 242 3,633 
Residual fuel oil__..----------------------------------do___. 21,556 +120,282 9,850 
Asphalt and bitumen, refinery__._.----.---------------do____ 596 r 868 NA 
Petroleum coke. ._-----------------------------------do____ 350 68 NA 

Total___...---------.-----------------------------do____. ™ 43,768 «389,861 20,645 
A Sep SS hte aS 

e Estimated. r Revised. NA Not available.
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Table 2.—United Arab Republic Exports of major mineral commodities 1 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS 
Ilmenite........----.-..------------ ee eee een ee 2,203 -~---- 
Iron and steel, semimanufactures_.........-.--_..--..--.---.---_.-__ 87 6 
Magnetite____----.---------.-------.------------ eee eee 955 -~---- 
Manganese ore__...-.-----------.--------...---.---....--thousand tons. - 31 -~---- 
Zircon. _..-------------------- +--+ ee eee 172 ----- 

NONMETALS 
Cement...-.--.-.-------------------..--.....--....-.-_-_thousand tons_- 353 876 
Fertilizer materials: 

Crude: Phosphate rock...-...........---...--_---.-____.......do____ 504 451 oe 
Manufactured: 

Nitrogenous_._...-.--.--------.-.----------------------------- =: 12, 096 ~---- 
Phosphatic.__......---------------------------- eee. ------- 34,500 29 , 700 

Gypsum, calcined. -----....-------..--..--.-.._______-___thousand tons__ 39 832 
Salt... ---------- +--+ de 116 49 
Tale and steatite.__-.--.--------.------- eee 1,233 1,441 

MINERAL FUELS AND RELATED MATERIALS 
Coke__..-------- eee ee en ee ee eee eee ee eee wenn we 5,802 

Petroleum: ° 
Crude__..-----------..---.----.....---..-thousand 42-gallon barrels__ 3,584 5,628 

Refinery products: 
Gasoline. __..--......--...--------.-- de 8,316 3,166 
Kerosine.......-..--..---- ~~~ ede 340 305 
Distillate fuel oil... eee do 1,475 1.371 
Residual fuel oil........-.22 eee doe 3,683 ’ . 
Liquefied petroleum gas_...._.........-..-...--...--.-_---do_._. 4 -~---- 
Asphalt and bitumen___.--..-2---------- ee do___- 38 19 

Total____.----2- eee -d0_ 8,856 4,861 

1 From the Central Agency for Public Mobilisation & Statistics. Monthly Bulletin of Foreign Trade. June 
1969, pp. 508. 

Table 3.—United Arab Republic: Imports of major mineral commodities 1 ° 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 ; 

METALS 
Aluminum, all forms.......-...----- 22-2 eee 9,027 8,418 
Copper, all forms.._.._...-.-------_-.---- a+ eee 702 1,295 
Gold__._..--------------------------- ~~~ troy ounces-_- NA 6 , 828 
Iron and steel: 

Scrap. ...---.----..------ 22 ee ee nee 51,874 35,364 
Pig iron and ferroalloys._.........-..__--.---..------ ~~ - eee 39,159 95,817 
Semimanufactures.........--.------.--------.----------------------. 208,003 188 , 557 

Lead, all forms.__.........--_--.----- 22 6,237 4,719 
Mercury...----------------------..--------.---..----~.76-pound flasks__ NA 116 _ 
Tin, all forms.____-_----------------.--.--....-.---..--.--..-long tons.-_ tr 445 475 
Zine, all forms___..-------.-- 22 e 1,451 5,137 
Oxides, metallic, mainly for paint._..........-.--_-__------- eee 212 2,978 . 

NONMETALS 
Asbestos. ...------------- eee eee 5,527 3,959 
Cement_..-.__.---.--..-.-------.-------..-._...._____-_thousand tons. 18 12 
Clays, mainly kaolin.......-.....----_2-- eee eee 7,748 6,168 
Diatomite._.......------------ eee eee NA 1,906 
Feldspar....-.-.--------------------------------- +--+ +++ NA. 1,000 
Fertilizer materials: 

Nitrogenous______-_.---.-....-...._...-.-_-.-___.___thousand tons_- r 225 A411 
Phosphatiec...._..------..----.-. 222-2 dL 41 3 
Potassic__....-.-----.---2- 2 eee eee eee NA 2 

Pigments, mineral. ___.......-.....-...--------_----- +e 1,084 1,549 
Pyrite, unroasted__.._.......-._----- eee 75,083 64,658 
Refractory materials, brick. _......._____-___--.---_--------------------- 4,180 5,335 
Soda, caustic........-..---.----------- eee eee NA 15,740 
Stone for construction use, marble.___.......-......-.--.-- eee 170 w----- 
Sulfur, elemental. .._.......-...------..--.---2--------- ee ---------- = 59 , 428 57,624 

MINERAL FUELS AND RELATED MATERIALS 
Coal__...-....-.------------------.----..--_---------__--thousand tons__ 480 505 
Petroleum: 

Crude.._...--.---------------------------thousand 42-gallon barrels__ 18,417 9,314 

Refinery products: 
Gasoline. _....-....-.-------- 2-2 ee dL 95 87 
Kerosine___......--...----_-- ~~ ee -d0_. 584 2,086 
Distillate fuel oil. ~~ dO 264 } 4 135 

Residual fuel oil......... 222222 doe 3 ’ 
Lubricants. _..-....-.-..------------------.-----.-------d0__.. 422 481 
Other_..-------- eee doe 10 16 

Total__..___---__- eee do__ 1,378 6,805 

tr Revised. NA Not available. . 
gem the Central Agency for Public Mobilisation & Statistics. Monthly Bulletin of Foreign Trade. June 

1969, pp. 508.



762 MINERALS YEARBOOK, 1969 

COMMODITY REVIEW 

METALS and Wadi el Gimal regions, were discov- 

Aluminum.—In August the U.A.R. and ered under a project financ ed by the 
U.S.S.R. Governments signed an agreement Oo Sovernment ws mounon) and me 
providing credits from the U.S.S.R. for million) ations Development Fund ($1.8 
construction of a 100,000-ton-per-year alu- ° . 

minum production plant.2 "The plant, Other Metals.—Columbium, —_ molybde- 
designed to consume an estimated 1,750 end t ungsten, lead, zinc, 170N, antimony, 

million kilowatts per year of electric power ang Gtantum minerals _ were said to be 
from the Aswan Dam, was scheduled to present in the Aswan region. 
convert alumina, imported chiefly from 

India and Yugoslavia, into aluminum. NONMETALS 
Apparently the plant will be built at Suez Cement.—Plans were approved by the 
to facilitate import of alumina and will be Government for construction of four 
completed by yearend 1974. cement plants with total production capac- 
Gold.—Teams of geologists and mining ity of about 2.5 million tons per year.10 

- specialists were investigating a number of Fertilizer Materials—A bed of phos- 

ancient gold mines, principally along the phate rock 9.8 feet thick, containing tbout 
Red Sea coast.3 300 million tons of from 48 to 64 percent 

Iron and Steel—Expansion of the iron calcium phosphate, was discovered in the 

and steel complex at Helwan. will cost an New Valley near Abu-Tartour by a group 
estimated $840 million. This amount of Polish mining specialists.11 The Govern- 

includes the cost of all complementary. ment conducted a detailed study of phos- 
projects such as utilities, rail lines, roads, phate resources in the area between Isna 

river port facilities, housing, and develop- and Kena.12 Reserves of commercial-grade 

ment of iron ore deposits. The new facili- ore near Kena and neighboring areas were 

ties were expected to increase steel output estimated at about 250 million tons. 

to 15 million tons per year and employ Exploration for phosphate deposits also 

about 5,000 new workers. Three Egyptian was being carried out near Kusseir on the 

companies will construct the new facilities Red Sea and nearby areas. A number of 

at Helwan in two stages. The first stage was’ phosphate fertilizer plants were scheduled 

scheduled to be completed in mid-1973 for construction with financial support 

and the second in 1975. from the World Bank, Indian, Kuwaiti, 

A ferrosilicon plant of 20,000-ton capac- and Iranian organizations.13 

ity was scheduled to be constructed by The  200,000-ton-per-year granulated 

1974 at Aswan, with credits supplied by superphosphate plant of Société Financiére 

the U.SS.R. The plant was slated to con- et Industrielle de Kafr-el-Zayat was near- 

| sume about 200 million kilowatts per year TTS UnLLLIIs Section, Cairo. State Department 
of electric power produced at the Aswan Ainerson a Ae 181960, p. 3. 

Dam. In May, a new: wide strip mill 3 Mining Journal (London). U.A.R. V. 274, No. 

installed at Helwan by U.S.S.R. technicians m7 ua. Taterests Schon, Cairo. State Department 
began operating. The mill has a capacity Airgram A-16, Jan. 24, 1970, p. 2. 

of 300,000 tons per year.5. A paper that 196 oe (London). No. 5426, Aug. 22, 

described the mineralogy, geological his- 6 Basta, Emile Z., and Homza I. Amer. EI- 

/— tory, and origin of the Bahariya Oasis iron Gilda fron, Ons and Gi Gg Geol 
ore deposits was published.¢ — 64, 1969, pp. 424-444. 

Black sands in the Rasheed area of the 47 O TE Opie) ‘Conilier of Prioniies: No. 25,094, 
Nile Delta were to be exploited to produce Dec, 22, 1969, p. 18. : 

iron oxide pigments used in manufacturing 273 Ming. Laer ta Ti OS. U.A.R. V. 

paints.7 About 200 persons will be ® Work cited in footnote 8. 

employed on the project. aes Ingest Srton, Geir, Sate Departmen 
Tin.—Reportedly high-grade deposits of 11 U.S. Interests Section, Cairo. State Department 

tin ore were discovered in the -Aswan Airgram ee Mat (ronan) Poe Mineral 

region and were being evaluated by sp€- Resources Development. V. 274, No. 7014, Jan. 

cialists from the United Nations. The 23, 1970, p. 75. - 
. . . Phosphorus and Potassium. No. 39, January— 

deposits, located in the Gabel Moweilha February 1969, pp. 6-7.
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ing completion at Assyut. With credits crude oil in a 10,000-foot discovery well 
from the U.S.S.R., a 120,000-ton-per-year located near Faghur.21 The well is only 12 
elemental phosphorus complex was sched- miles east of the Libyan-Egyptian border, 
uled for completion by yearend 1974 at giving rise to hopes of finding large pro- 
Sebaiya near the Aswan Dam. A new phos- ducing fields like those in Eastern Libya. 
phate rock mine at Abu Shgeili in the In January Phillips ceded to the EGPC 
Western Desert was inaugurated in Janu- 9,264 square miles of its concession area in 
ary. The mine was expected to the Western Desert. Pan American U.A.R. 

| produce 50,000 tons of ore per year starting Co. also was scheduled to cede 25 percent 
in 1972 from a deposit estimated at 7 mil- of its concession area to the Egyptian 

lion tons. A paper was published that company. Pan American U.A.R. Oil 

described the phosphate deposits of the Co. discovered crude oil in a wildcat well 
Quseir to Safaga area and their mode of located near Abu Gharadig, 70 miles 

formation.14 | southwest of El Alamein.22 “The well 
Deposits of potash were discovered in tested at a rate of 2,000 barrels daily of 

Gamsa and the Nile Delta by the Egyptian 33° gravity crude at 10,000 feet. Initial 
Mining Organization.15 A plant to pro- tests reportedly indicated a promising dis- 
duce 200,000 tons per year of calcium covery. Phillips Petroleum Co. and EGPC 
ammonium nitrate from coke oven gas was began developing the Umm Barka field at 
expected to be completed at Helwan in  mid-year.23 Plans were made for drilling 

1969.16 six producing wells, constructing gathering 
Salt.—Capacity of the salt works near facilities, building a _ gas-oil separation 

Alexandria was to be increased from plant, a 50-mile pipeline to the Mediterra- 
250,000 tons to about 600,000 tons  nean Sea, and an oil export terminal and 
annually.17 “ storage facilities. The field was expected to 

| produce at 60,000 barrels per day by late 
MINERAL FUELS — 1970. | 

Coal and Coke.—Deposits of coal report- Production from the oilfield at El Ala- 
edly were discovered in the Kharga Oasis, ™ein was scheduled to increase to about 
Wadi Arabia region.18 The Helwan ferti- 42-000 barrels per day from 37,000 barrels 
lizer plant of El Nasr Coke and Heavy  P€? day upon completion of a stepout well 
Chemicals Co. was scheduled to begin © 2 new northwest-southeast trend.24 The 

operating at yearend 1969.19 The plant well tested at 5,200 barrels per day on a 

was designed to use coke oven gas to pro- 48- to 64-inch choke from a depth of 8,628 
duce ammonia. feet. The field could produce up to 50,000 

Natural Gas.—Phillips Petroleum Co.  parrels per day eventually. The El Morgan 

ane EGPC ie a and condensates an a field in the Gulf of Suez was expected to 
iscovery we miles northwest of Alex- 

andria in Abu Qir Bay.20 The well found Produce 350,000 barrels per day by early 
two gas-bearing zones (one 49 feet thick sas ; 

and the other 92 feet thick) in Miocene cology and Genesis of the Phesphatic, sediments 
sands below 8,200 feet. Tests on the lower in the Quseir-Safaga area, U.A.R. Econ. Geol., v. 

zones gave a daily rate of 13 million cubic %*;, Worx one pine he mmote 3 | 
feet of gas and 300 barrels of 58° gravity 18 Nitrogen. Egypt. No. 57, January-February 
condensate. Tests also were being con- 1969, p. 10. 
ducted on the upper zone. The Abu Madi 5 work cited in footnote 7. 

. . n: ork cited in footnote 3. 
gasfield of International Egyptian Oil Co. 19 Nitrogen. United Arab Republic. No. 61, 

will furnish natural gas for extraction of | September—October 1969, p. 7. 

ammonia used in the manufacture of  ,,q,Péttoleum Intelligence Weekly, Mediterrancan 
nitrogen fertilizers in a plant scheduled to No. 29, July 21, 1969, p. 2. . 

be built at Talkha. 21Qil1 and Gas Journal. Phillips Backs Up 
. . . Another Desert Strike. V. 67, No. 31, Aug. 4, 

Petroleum.—Significant discoveries of 969, p. 83. | 

new crude oil occurrences in the Western Aue Petroleum Intelligence Weekly. V. 8, No. 33, 

Desert area and rapidly increasing com- 2 Oil ‘and Gas Journal. Egypt Pushing Develop- 
mercial production from recently devel- ment of Three New Fields. V. 67, No. 33, Aug. 
oped fields highlighted petroleum activities 18 Oo” pe | Eeyot’s W D 
in 1969. Phillips Petroleum Co. struck  jyopes Grow. V. ene 21, "May 26, 1969, p. 59.
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1970.25 Increased output will result from for the Japanese company. | 
installation of three new platforms and A contract for construction of a 207- 
22,000 feet of connecting pipelines. Total mile, 42-inch petroleum trunk pipeline was 
productive capacity of the entire field signed between the U.A.R. Government 
installation was estimated at 385,000 bar- and an l1l-member consortium of Euro- 

. rels per day. pean companies.28 The $175 million line, 
In August Pan American U.A.R. Oil Co. which will be located between Alexandria 

signed an agreement with the Government and a site south of Suez, was expected to 
for oil prospecting rights on 10,808 square be completed by May 1971. Initial capacity 

miles of the Nile Valley near Assuit. North of the line will be 800,000 barrels per day 

Sumatra Oil Development Corp. (NOSO- but will increase to 1.2 million barrels per 

DECO), a Japanese firm, offered to day by early 1972 with installation of new 

develop an area off Ras Gharib on the pumps and booster facilities. The French 

Gulf of Suez under a contractor type Government agreed to furnish material 
arrangement.26 The company would and scientific equipment for a petroleum 

supply all equipment and technology and institute.29 ‘The Petroleum Institute of 

explore and develop the area for a share France will sive help on exploration and 
of any crude oil produced. EGPC and also training of Egyptian nationals. 

NOSODECO signed an agreement for 25 Oi] and Gas Journal. Revolutionary Work Ship 

petroleum exploration in a 38.6-square- Heads for Suez. V. 67, No. 30, July 28, 1969, pp. 

mile area of the Gulf of Suez near Gareb % Petroleum Intelligence Weekly. V. 8, No. 33, 

Barib.27 The agreement provided for a 3- AUS he nieoe Pied ‘Mines et de la Recherche Min- 
year prospecting period and for a 15-year iere. No. 390, February 1970, P. i Contract £ 

| exploitation. Revenue and profit will be Sumed Pipeline. on, " No. 29, “July 21, 1969, 
split on a ratio of about 75 percent for P- 38. troleum Intelligence Weekly. V. 8, No. 28 : 
the Egyptian organization and 25 percent july 14, 1969, p. 7. Bence WEEN: We Be INO Us



The Mineral Industr e Mineral Industry 

t nit in of the United Kingdom 

By F. L. Klinger 1 and Roman V. Sondermayer ” | 

Overall output of the mining industry Development Act of 1969 centralized own- 

declined in 1969. This was due mainly to ership of mineral] rights in the Ministry of 
a 14-million-ton drop in production of | Commerce, effective March 1, 1970. Except- 
coal compared with 1968, along with re- ing mineral depoists actually being mined 

duced output of iron ore and construction © March 1, and deposits of aggregate ma- 
materials. A notable exception was the  ‘erials such as common stone, sand, gravel, 
china clay industry, where output and ex- 2"d clay, the Ministry will have authority 
ports increased. to issue mining or prospecting licenses for 

Under the rationalization program in any area in the country and can acquire | 

ws . land needed for mineral development. In 
the coal-mining industry, more than 50 G ws oy eqs 

. . reat Britain, responsibility for general pol- 
collieries were closed during the fear and. . ° 

_., icy on mineral development was centralized 
overall productivity increased about 4 per- | ing Ministry of Technology, and an im- 

cent. The declines in output of coal and portant change in the tax laws affecting 

iron ore were accompanied by increasing mineral royalities was expected in 1970. In 
imports of crude oil and higher grade iron 1969, mineral royalities received by land- | 
ores, as well as by a marked rise in output owners were treated as income subject to a 

of natural gas from offshore fields in the tax rate of approximately 90 percent; the 

North Sea. proposed changes would materially reduce 

In mineral development, several] explora- the proportion taxable as income, providing 
tion and development projects were contin- greater incentive for royalty agreements. 

ued in the tin-mining districts of Corn- In the mineral processing industries, 

wall, shaft- sinking began at one of the there were important developments in alu- 
three potash-mining projects in Yorkshire, minum, iron ore, iron and steel, tin, titan- 

and an important new plant for recovery jum, cement, and sulfuric acid. Petroleum 

of fluorspar was under construction in refinery capacity increased to 106 million 
Derbyshire. Intensive exploration for oil tons annually. In nuclear energy, the coun- 

and gas in the North Sea yielded no sig- try’s 14th powerplant was completed and 
nificant discoveries in 1969, but substantial five more were under construction. 

progress was evident in the construction of With an improved trade balance in the 

facilities for transport, processing, and dis- ast half of 1969, the Government reduced 
tribution of natural gas from already-de- the import deposit requirement in Decem- 

veloped fields. ber, from 50 percent to 40 percent of the 
Legislative developments in 1969 and value of imported goods. 

early 1970 were expected fo greatly assist " 1 Physical scientist, Bureau of Mines, Washing- 
mineral exploration in the United King- ton, D.C. | . 

dom. In Northern Ireland, the Mineral wadQrag, yngtal specialist, Bureau of Mines, 

765
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PRODUCTION 

Production indices for mining and_ gains in output of steel. The reduced index 
quarrying and manufacturing branches of for nonferrous metals seems not borne out 
the mineral industry were as follows by production statistics, although output 
(1963 = 100) : of copper, nickel, and primary aluminum 
$$$ _________ was less than in 1968. The slight increase 

Ci‘ 1969 in) Volume of nonmetallic mineral products 
Mining and quarrying_..-.-...--.-. 84.8 80.2 i i Manufacturing: reflected gains in output of pottery and 

Ferrous metals_._....--.---... 111.2 116.2 glass; activity in housing and industrial 
Nonferrous metals__....-.-.--. 110.8 109.3 ti on 
NonmetaHic mineral processing_. 127.3 127.8 construction was lower than in 1968, and 
Chemicals ———— ~~~ 140.8 149.2 the output of most building materials de- 
Coal and petroleum products___. 126.4 1389.3 : : : : Allindustty.. «11918 1229 clined. Output of inorganic chemicals and 

“Source: Central Statistical Office . (London, ree: Ceat " Statistical Om (London) fertilizers also declined; gains in the chem- 
ource: ntra atistica ce onqaon). . . ° . ° 

Monthly Digest of Statistics. No. 296, August 1970, ical sector were mainly in organic products 
pp. 44-45. | such as synthetic resins and plastics., There 

‘In 1969, the lower index for mining and was a 10-percent increase in output from 
quarrying was generated mainly by reduced _ petroleum refineries, and substantially in- 
output of coal and iron ore. Overall pro- creased deliveries of natural gas from the 
ductivity for coal increased, however, by North Sea. 

about 4 percent compared with 1968. The Detailed production data are summarized 

increased index for ferrous metals reflects in table 1. 

Table 1.—United Kingdom: Production of mineral commodities — 

(Thousand metric tons unless otherwise specified) 

Commodity , 1967 1968 1969 

. METALS 
Aluminum: 

Primary __-....------.+-----.---.-------++--------------+----- 39 38 34° 
Secondary.._-___.---------.----------------------------------+ T 182 r 190 213 

Cadmium metal, including secondary_________.__..._._.._metric tons__ 209 207 235 

Copper, refined: 
Primary (from imported blister)_._.__._......--2------------------ 36 50 49 
Secondary____.__-------------------------4 +++ eee r 145 r161 151 

Iron and steel: . 
Tron ore_______ ee ee 12 ,944 r13,9385 12,300 
Pig iron and blast furmace ferroalloys____..._._._---..___--_--_- 15,395 16 ,695 16,652 
Steelingots and castings. _______________-_--.---_.------------ 24,276 r 25,865 26,845 

Of which alloy steel___.___.___--...-_..-.----------------- 1,605 1,900 2,123 
Steelsemimanufactures: 

Sections, bars, rods__.___....-...___-____-_------.--------_- 7,762 8,290 9,032 
Hot-rolled plate sheet and strip !_____________-_-----------. 5,314 6,106 6, 533 
Cold-rolled sheet and strip !_______________.._.-_.-----_---- 3,678 4,013 4,145 
Other, including tubes, tinplate, rails, and castings____._.____. 3,424 3,505 3,708 

Lead: 
Mine output, metal content______.....__.___...__..__metriec tons_- 3,250 3,250 e 3,300 

etal: 
Primary (bullion)____....._-....____._-_-.-.-----------_-_- 27 82 39 
Refined 2?__________-_-_-_-_---------------- ++ ee 192 236 260 

Magnesium metal, including secondary._____.._..-___---------.----- 4 4 e4 
Nickel metal, refined, including ferronickel__________.---_.---_------- 39 42 e 40 

Tin: 
Mine output, metal content___-.-_.-_----------------long tons__- ™1,499 r 1,827 1,649 

etal: 
Primary____---------------------------------------do___- 23,317 24,9383 26,399 
Secondary__-...------------------~----------------do___- 2,605 2,829 2,321 

Zine slab.___._.____.._---------------------------------------+---- 104 143 151 

NONMETALS 
Barite and witherite_____....-------------_------------------------ 37 26 e 30 
Caleite__..-__-_______-__-_---------------_--- +--+ eee r 34 30 e 30 
Cement_._.___________-----------------------------------------. 1™17,581 17,873 17,422 
Chalk___..._-.._.______-__---------- +--+ -------------------- = 18,321 19,010 18,617 

See footnotes at end of table.
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Table 1.—United Kingdom: Production of mineral commodities—Continued 

(Thousand metric tons unless otherwise specified) 

Commodity 1967 1968 1969 | 

NONMETALS—Continued 
Clays: 

China clay____.__..---...---_-------------------------------- 2,632 12,807 2,828 
Fire clay_____.___--..----..--------------------------------- r1,718 1,969 1,923 
Potter’s and ball clays______.-.--------.---------------------- r 693 740 e 750 
Other, including clay shale____.__..-.-.--.--_------------------ ™37,663 r 39,823 e 39,000 

Diatomite__-____.---.---------------------------------+--------- 13 15 e15 
Feldspar (china stone)___...-------_------------------------------ r 30 31 e 30 

Fertilizers, manufactured: 3 
Nitrogenous (N content)_..---.---------------------+--------- 733 855 841 
Phosphatic (P20; content)_---------------.---+---------------- 416 t 441 460 
Other, gross weight_._..-------------------------------------- 2,846 2,982 2,836 

Fluorspar 4. __.--------------------------+----------------------- 154 r 196 e 200 
Gypsum and anhydrite_____.-------------------------------------- 4,593 4,789 4,595 

Salt: 
Rock... _--.-------_-------.--------------------- eee ee 703 1,105 1,417 © 
Brine__.__....._---_-------------------------------------+-- 1,413 1,501 1,519 
Other 5__..-___-__-_______._--------------- +--+ 4,997 5,131 5, 582 

Stone, sand and gravel: 
Chert and flint__._..__..------------------------------------- 58 55 55 
Igneous rock and perlite._.___--------------------------------- 734,220 r 34,072 35,086. 
Limestone___.._______-__-__----_---------- eee eee TT, 402 r 81,184 82,175 
Sandstone, including ganister __..._._.-----_-------------------- ™10,036 r 13,926 13,617 
Slate__..__._.______-.-_-.---.------------------ +--+ +--+ r 85 73 e 80 . 
Sand and gravel: , 

Sand for glassmaking____.._.----------------------------- t 4,446 1,529 e1,500 
Other silica sand____---..--------------+----------------- 1,138 | 2,009 NA 
Molding sands___-_.--.--.-----------------------+------- 2,096 1,383 NA 
Building and concrete sand_.__...-.--. thousand cubie yards_- 42 ,266 43 ,008 42,288 
Gravel__...--------------------------------------------- 52,769 51,506. 49 , 932 

Strontium minerals__________._.____--_--.------------------------- 7 8 e8 
Sulfur elemental, recovered_______-------.------------------------- 47 AT NA 
Tale, soapstone, and pyrophyllite_.._._._.-_---.--------------------- 9. 11 ell 

MINERAL FUELS AND RELATED MATERIALS 
Carbon black____...._-__---------------------------------------- 163 184 198 

Coal: | 
Anthracite_____.________.------------------------------------: 4,112 3,942 3,691 | 
Bituminous__._________-----_-------------------------------- 170,787 *°162,744 149 , 280 

Coke: 
Metallurgical_______.---_.----------=+------------------------ 715,567 r 16,507 16,853 
Gashouse______.______---_--_---------------------------- +--+ r.§,297 14,667 3,011 
Coke, breeze, coke-oven and gashouse___....---..--------------- r2,954 2,651 2,278 

Fuel briquets, all grades.._.----------_-----------------+---------- 974 - 1,040 1,158 

Gas: 
Manufactured 6_______.__-_..-_.____-_.-.-------million therms 7_- 3,859 8,809 3,557 

. Natural_._____-.---------------------------million cubic feet__- 16, 664 71,351 %&178,673 

Petroleum: 
Crude_________._---_-------------------~--------- +--+ ¥ 89g 81 TT 

Refinery products: 
Gasoline: 

Aviation and wide cut_______..----------------------- , 456 437 317 
K Motor nero pay aad TT) 8,964 9,529 19.226 

erosine, including white spirit. __.---..------------------- , 
Jet fuel. ....._.--.---..-- eee eeeeeeelllf = 41044 4,861 { 2897 
Gas and diese] fuel oil____..._._.._------.------------------ 14,229 17,144 19,477 
Residual fuel oil__..___.._______.------------------------- 30, 767 34,258 38 , 264 
Liquefied petroleum gases. _____--.------------------------- r 1,026 r1,038 1,147 
Naphtha and other feedstock__-_-._--..-------------------- 4,548 5,918 6,094 
Lubricants, including grease_____-_-..--------------------- 1,011 1,035 1,202 
Paraffin. _____..____--..-------.---.---------------- +--+ 57 57 59 
Bitumen_____..-.___------------------------------------ 1,750 1,753 1,722 
Other.__....-..-.--_-----------------------------+----+--- 1,116 1,015 1,009 

Total__________._-___-_-_----------------------------- 67 , 963 17,045 85,084 
Refinery fuel and loss_.______.-----.---------------------- 5,565 6,051 6,508 

, e Estimate. t Revised. NA Not available. ‘ 
1 Includes coated sheets. 
2 Includes lead refined from imported bullion and secondary lead. 
3 Year ending May 31. 
4 Includes fluorspar recovered from old mine dumps. 
5 Salt in brine other than for saltmaking. 
6 Gas made at gasworks plus purchased coke-oven and refinery gas. 
71 therm = 100,000 British thermal units. 
8 Gross production of which 99.7 percent was sold to consumers. 
9 Includes industrial spirit.
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TRADE 

Trade in mineral commodities in 1969 and platinum, and refined nonferrous metals. 
continued to account for approximately 20. - Approximate values of the major min- 
percent of the value of all exports and 32 eral commodities traded in 1969 were as 
percent of the value of all imports by the _ follows: 

United Kingdom. The value of trade in- , 
creased about $400 million in both exports. _©_————————————————-———_—___——_ 

: . ° Million dollars 
and imports, and the trade deficit attribut- — 
able to mineral commodities remained at. Export Import 
approximately $2.8 billion. Nonmetallic Petroleum, crude__.___.__---- 8 1,610 
mineral manufactures, nonferrous metals, Diamond, gem_--.------------ 788 791 : _ Iron and steel__.-_---__...-.. 684 1627 
and iron and steel were the principal com- Copper. ~-------------------. 268 671 

cas ° . Gold bullion 2____.._._..__.__. 424 526 
modities . exported, while fuels (mainly Petroleum products_ _ eee eee. 342 525 

crude oil) remained the major import Silver and platinum-group 
metals 1___-__._._..___...... 209 398 group followed _by nonferrous metals and = aluminum. __222222222722722. “57 1 262 

nonmetallic mineral manufactures. Dia-  Nickel._-_-...-------.-------- 91 1156 

mond accounted for most of the value of }ead and BINGE > aaa anon a ana BP oan 
trade in nonmetallic commodities, and TTT s—_— > Taclud 3 

: . : ncluding ores and concentrates. 
was an important element in the leading 2Not included in mineral commodity trade 
positions of the United States and Belgium _ statistics. 
as buyers, and of the Republic of South y Sources: United Nations Statistical Office (New 

: ‘ tH ; - ork), and Overseas Trade Accounts of the Unite Africa as seller, in Bri tish mineral com Kingdom (December 1969). 

modity trade. Canada continued to lead all 

countries in the value of exports to the United Kingdom trade in mineral com- 
United Kingdom owing to large shipments modities for 1967 and 1968 is detailed in 
of ores and concentrates of iron, nickel, tables 2 through 6. 

Table 2.—United Kingdom: Exports! of mineral commodities 

. (Metric tons unless otherwise specified) 

Commodity 1967 1968 

. . METALS | 
Aluminum: 

Oxide and hydroxide___________._-_-_____-- ee eee ee-----_-- ©) 22,191 17,123 
Metal, including alloys: 

Unwrought._.__.____-.-___-_ eee 22 ,224 21,317 
Semimanufactures____...___.-_.___-__-_--_---2--------e-- eee ee 38 , 054 40,041 

Bismuth metal__.._-...._._.-_--_ 1 eee eee 379 308 
Chromium metal. ___-.-.---._-.--.-___-- 2 eee eee 649 1,070 
Cobalt oxide and hydroxide______.__.-______________-_____-_ 195 93 
Copper metal, including alloys: 

Unwrought__.._-._------ eee 115,123 102 , 897 
Semimanufactures________..___..___.._---__-_-----_-- eee eee 71,937 74,339 

Gold metal, unworked or partly worked: 
Bullion, refined________.....__._._.__.____..__thousand troy ounces_- 60,360 54,778 
Other, including leaf__.__.______..2--_-__2 eee do __- 125 203 

Iron and steel: 
Metal: 

Scrap_..-----------.----.___-_________.____ --_thousand tons__ 1,134 913 
Pig iron, ferroalloys, and similar materials_.___.._._.__..._.____-do____ 176 114 

Steel, primary forms________________.__-._-_---_--_-----_-_----do___- 392 459 
Semimanufactures: 

. Bars, rods, angles, shapes, sections: 
Wire rod___----_--.__---____ edo _e 111 258 
Other bars and rods_____._______-_____-_____.-__--_.do___- 263 366 
Angles, shapes, sections: 

Heavy-----------------__--_--- do eee 306 384 
Light. ----__----.-----__ eee dou__e 37 37 

Universals, plates and sheets: 
Universals and heavy plates, uncoated________..._____do___- 395 392 
Medium plates and sheets, uncoated____._____..____.__do___- 109 73 
Light plates and sheets, uncoated___..__..._________..do___- 929 977 
Tinned plates and sheets, uncoated__.._______._......do___- 401 369 
Other coated plates and sheets_____._________-.____._do____ 256 227 

Hoop and strip__-----_-----------_--------------------.-do___. 105 103 
Rails and accessories__-_-_-_-----.------------------_--_do____ 162 149 
Wire___.._.__-___-_-----------__--- ee - do __e 101 124 
Tubes, pipes and fittings__....____---------------_--.-.-do___- 373 491 
Castings and forgings, rough__-.__._----_--------.-----_-do____ 20 18 

See footnotes at end of table.
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Table 2.—United Kingdom: Exports 1 of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity . 1967 1968 

METALS—Continued 
Lead: 

Oxides__....-----------..--- eee eee 5,207 5,081 
Metal, including alloys: . 

Unwrought._.-.-----..--- 2 eee eee 12,134 102 , 756 
Semimanufactures______.__.._____.-_---- eee eee 1,930 1,940 

Magnesium metal, including alloys, all forms__._...____-._--._~_-____--_-____e 1,139 908 
Nickel metal, including alloys: 

Unwrought____._----_-2_-__- eee eee 30,714 34,014 
Semimanufactures____._____-____-__.----_ 2 eee eee 9,633 11,728 

Silver and platinum-group metals, including alloys: 
' Platinum-group____............-.-....-..... thousand troy ounces__ 1,101 1,233 
Silver_.._-._-.-..---.---_---- 2+ - eee -do_- 24,564 26 ,607 

Tin: 
Oxides. __-.__-.._.-..--_.-_-_--_--_.--_----.--.-.-.---long tons_- 286 355 
Metals, including alloys: 

Unwrought._._---__- ~~ eee doe 12,406 12,871 
Semimanufactures____.__._.._._--.--_..------_---------do__-- 171 610 

Zine: 
Oxide and peroxide______.._____...-__---_.---_-_-------- eee ee ¥ 4,639 5,634 
Metal, including alloys: 

Unwrought..___..-_-.---.-_--_ eee eee 10,520 22,754 
Semimanufactures__.____________.-__.---_-_------_------ ee 4,420 4,594 

Other: 
Ore and concentrate______.__.__-____--.--.--_----e-Leee 15,157 e 42,000 
Ash and residues containing nonferrous metals____.__...-.-._.-_-_---- 34,575 

NONMETALS 
Abrasives, natural, n.e.s_._.....-_._..--_-_----- 2 eee eee 4,802 8,952 
Asbestos, crude and waste_.___________-__---__-- eee 14,459 4,786 
Cement_......-..------------------_-__----_-._-_.___-thousand tons__ 332 273 
Clays and clay products (including all refractory brick): 

Crude clays, including china clay and others_______.__._...._..do___- 2,145 2,298 
Products: 

Refractory (including nonclay bricks).__._.........-......do___- 151 171 
Nonrefractory._....-_.-._..-.-_-_--_---------_- ~~ do___- 59 q2 

Fertilizer materials, manufactured: 
Nitrogenous___....-_-...----._------ eee doe 373 845 
Phosphatic_._......----..-_-_--_--_-.-__-- ---- doi 56 63 
Other, including potassic__._______._.-._._-...-.__.-.-_._.-_do___- 17 84 

Lime____._-_.-----...--------------------- eee 34,012 36,127 
Salt_____... 2-2 -eeeeeeeeeeee---_____thousand.tons_- 421 483 
Stone, sand and gravel_.____.__._._-__-__---_----_-_-.------_-..do___- 670 1,106 
Strontium minerals (celestite)..__.____.-.-_.-.--_-_--_ Lee 3,925 5,917 
Other nonmetals, n.e.s.: 

Crude, including quartz, mica, and feldspar____._..._..__thousand tons_. 340 413 
Slag, dross and similar waste, not metal bearing_________._...._do___- 207 99 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural________.____-..-_--_-----------_------_-- 6,735 7,836 
Carbon black___._.._....-_-__-_-_---------_------------------_------ 31,728 83 ,000 
Coal, all grades, including briquets___._.._-.-....._.-._.__.thousand tons_. 1,882 2,760 
Coke. ____-_--.----_--- ee eee doe. 173 853 
Gas, natural and manufactured________.._-.-..-_---_--.---.-.---do___- 12 36 
Petroleum: 

Crude and partly refined. _______._._..-.-__-.-_--__._-_-_._...do___. 192 334 
Refinery products: 

Gasoline (including natural)_____.-..-__-.-_-_.--------.--do___- 1,453 1,341 
Kerosine and jet fuel____________.-_____---_-___-_-___-_.-do___. 917 1,089 
Distillate fuel oil. _......_._-_-__- e+ eee edo __ 3,870 4,732 
Residual fuel oil__--_-.-_-_~ 22 eee eee eee doe 4,645 6,248 
Lubricants_____._...__-_- 22-2 --eee---_-do 544 596 
Mineral jelly and wax____________-____-.-__------- 2 - eee 4,656 3,889 
Other, including bitumen and other residues_______thousand tons_- 241 213 

e Estimate. r Revised. 
1 Excludes reexports.
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Table 3.—United Kingdom: Reexports of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

. . METALS - 
Aluminum metal, including alloys, all forms_-___------------------------- 838 1,500 
Copper metal, including alloys, all forms__.---------------------+--+----- 3,489 3,108 
Lead metal, including alloys, all forms. __.------------------------------ 3,381 1,644 
Mercury._._-....------------+-----------------

------76-pound 
flasks - 3,162 3,513 

Nickel metal, including alloys: 
Unwrought__.-.---.----------------------++----

-----+----------- 
5,539 7,128 

Semimanufactures__..___-.:--------------------
----2------------ 

478 125 
Tin metal, including alloys, all forms___._..-.-.---------------long tons-- 23 21 
Zinc metal, including alloys, all forms____..-----=+--.----------------2++ 96 694 

MINERAL F UELS AND RELATED MATERIALS 
Petroleum: 

Crude oil____._.-------+---------------------------tho
usand 

tons_- 578 102 
Refinery products: : 

Gasoline (including natural) __._-------2-2--------------------- 6,645 5,735 
Kerosine and jet fuel____.._._.-._-=----+---------------------- 4,261 NA 
Distillate fuel oil. ___.._-_.--------_----------2-+----=-------- 6,375 56,763 
Residual fuel oil__....._-__-_--------------------------------

- 
10,870 30,951 

Lubricants___.._._-.--_--_.-..------------------
-----+------- 

143 NA 
Liquefied gases__.__.----..------------2--+-------+---+---

----- 
3,579 - 1,971 

NA Not available. 

Table 4.—United Kingdom: Principal destinations of selected 
mineral commodity exports, 1968 

(Thousand metric tons) . 

Commodity Quantity 

METALS . . 
Copper, unwrought, total }1__....___.-_----------------------------------

--------+---- 
103 

West Germany_..._.-.----------------------=---------
-+---------<-------------- 

28. 
Italy_....--.---..-------------------------2---

-------+------------------------ 
17 

Netherlands___.________--____-------------1----
------+------ 

se ee 14 
United States._.____._------.-.------------+

------------++----- 
+--+ ------- +--+ 13 

Sernimanufactures, total_._....__-.--..--_--.------------------=+--
---------+- 

94 
United States__..._.____-.----------2.--------2+------

----------------- 
12 

Treland.__..__..-------.-----------++---+
------ 
+--+ 6 

Poland___..____._--__-__-__---.-
---2---- 

+e ee eee eee ee 5 

‘Netherlands. ____.___.._-_------------+---------+------------
----------- 

4 
Israel_.__.__.-_-_______- + ee ee nee ee 3 

Iron and steel, scrap, total_.._-._-._--------.-------+--------++-----
-----+----------- 

913 
Italy_.._..--.--------------+----

----------+--------------------- 
2 -- eeneee 268 

Spain. _.--------------------------------+----
----------2----- 

2-2-2 eee 219 
Netherlands____.-..-------------+-------------

----------+----+---------------- 
142 

Steel, primary forms, total_____------------------------+-+---+--------
-++------ 

459 
Spain___-._------------------------------------

--+--+--------+-------- 
171 

United States_.___.______.-_-..---------- +--+ +--+ +--+ --- - ------ 126 
Semimanufactures, total__..._....-_----------------------:--------

---------- 
3,968 

United States._..._-__:-__-.-----------
---2----- 

te ee 833 

Tran. ______-_-_----._----------e-  e e ee  - -  e --- 196 
Sweden______._.-_.-__-2-- +  e e  e  e  e e  e  eeee 195 

Italy__..-.._.--------_--.--------+----------+--
--------+-------+-------- 

183 
Norway..__-.------------=----------------+----

--------------------2-- 
130 

Denmark_____=_---.__------------+----------2--
-------- 

5 ee 111 
Spain___._.__.___.____-_-_--_- ee ee eee 90 

Lead, unwrought, total 1____.._..-__-..-----_-.-----------------------
--+------------ 

103 
West Germany________-_-----------:----------+------

--+----------+------------ 
36 

United States____.______-i_--.---- ee ee ee ee ee ee ee en ee eee eee 20 

NONMETALS 
Clays, crude, total 2____._-_--------------------------------------

------------------- 
2,298 

Italy._......._-_-__---------------------------
-------------------------------- 

423 
West Germany_______.___-----------------------------

----------------++-------- 
345 

Sweden_______________-_--------------------+---
-------------------------------- 

235 
France________.--___-----------------------+---

-------- 
+--+ == eee 232 

Finland. _________.______---------------------------
--------------------------- 215 

MINERAL FUELS AND RELATED MATERIALS 
Coal, total__...._.__._.____-_------------------------

--------------+---------------- 
2,760 

‘West Germany_.._____-_-----------------------------
-------------------------- 

761 
Netherlands. _______________--_----------------------------

-------------------- 
633 

France_________________-_----------------------
----------------- 

2-2 eee 440 
Italy__.._____.__-._--._-----------------------

-------------------------------- 
266 

Coke, total__________.._____-_-----------------------
------------------------------ 

853 
Norway_.__-__---_-----_-_--------------+-------

-------------------------------- 
445 

Sweden_______________________-------------+-----
- 

+--+ ee ee ee eee 132 
Petroleum refinery products, total__._.--------------------------------------

---------- 
14,222 

Sweden________________________--------+---- +--+ +e 8,450 
Denmark______________________---------------------

---+---+----+---+---------------- 
2,850 

United States__._____.___________-----------------------
--------+---+-+------------ 

1,580 
Norway_._-.-.-------__--_-__------------------

-- 
+ -- ee eee 1,181 
NR 

1 Including alloys. 
2 Figures reported for countries of destination include small quantities of other unspecified refractory 

minerals,
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Table 5.—United Kingdom: Imports of mineral commodities 

(Metric tons unless otherwise specified) 
EN 

Commodity 1967 1968 
eee eee ee eee eee re ee eee ree eee ee eee ee 

METALS 
Aluminum: 

Bauxite and concentrate_____.__--.-.--.------------thousand tons_- 459 442 
Metal, including alloys: 

Scrap_____._-_---------_-----.-.-------------- ~~~ dow. 14 18 
Unwrought_____..._-_-.._---.-.------------------------do____ 308 362 
Semimanufactures______.-.--------.--------------------do-~-- 31 39 

Bismuth metal, including alloys: 
Metal____._.._..-_----------------- ee eee 340 326 . 
Alloys._--..._----------_---------------------------------------- 266 160 

Cadmium metal, including alloys, all forms___..__...._.-..--------------- 1,097 1,268 
Chromite_____....._.___.---.---_---..----.----.-------thousand tons. - 100 160 
Cobalt: 

Oxide and hydroxide__._.-..--------.---------------------.------- 954 955 
Metal, including alloys, all forms..._.-.-...-.-_.------------------- 1,685 1,560 

Copper: 
Ore and concentrate__._.--.--------------.----------------------- 52 1,402 
Metal, including alloys: 

Scrap__....-.------------------------- eee eee 2,036 8,058 
Unwrought: 

Unrefined_____.......--..--_-.---------.--thousand tons_. 420 459 
Refined (blister). __._._.-.-.-----_--.------..---.-.d0___- $1 

Semimanufactures___.____....--__--.-.--_---------------- ee 7,255 11,970 
Gold: 

Metal, unworked and partly worked, fine basis: 
Refined____.._._-.-..--________..-..-.._thousand troy ounces__ 33 , 735 44,637 
Unrefined_________..---- eee - do. 821 819 

Tron and steel: 
Ore and concentrate, except roasted pyrite. _....___---thousand tons. - 15,781 17,534 
Roasted pyrite.......--..---.--.-------------.-------------d0__-- 557 362 
Metal: 

Scrap___._...----------_---------------- +--+ ----- ----- 0-2, 3 3 
Pig iron, including cast iron, sponge iron, powder and shot_ _..do.-__-_ 284 241 
Ferroalloys: 

Ferromanganese___._.....-----.-_--.~---------------do.-~- 75 67 
Other__.-...--..1-----.---- eee -- dL, 180 213 

Steel, primary forms_._....-.--...----.---------------------do-_-_.- 309 591 
Semimanufactures: 

Bars, rods, angles, shapes, and sections: 
Wire rod___.__-_--._-___.-_-_.--------------------do.... 148 155 
Other bars and rod_______.._------.-.--------------do__-- 352 376 
Angles, shapes, and sections____..._.....-------.-----do-__- 34 36 

Universals, plates and sheets: 
Heavy and medium plates and sheets, uncoated___.._..do__-_- 99 177 
Light plates and sheets, uncoated__.-_......----------do_.-_- 384 426 
Other coated plates and sheets._._.-_--.----_--------do...- 76 74 

Hoop and strip.___-..-...----.--.----------------------d0__.- 39 63 
Wire___..__-_________-_--___- + 1 edo 7 8 
Tubes, pipes, and fittings._....._.._.-..._-.---------------do___- 204 258 
Castings and forgings, rough_.____.-.-.-_----------------do__-- 2 2 

Lead: 
Ore and concentrate. ___._.____.__.__--._-------------------do__-- 33 60 
Metal, including alloys: 

Scrap___..------------------ +--+ eee ee eee eee 2,705 1,914 
Unwrought__._.___.-----....____-_---.-.---..-thousand tons_- 188 218 
Semimanufactures___._......_.._.......---.------------------- 431 1,022 

Magnesium metal, including alloys: 
Scrap__._..-----------.---------------------- +--+ === - 67 481 
Unwrought.._-...-.--------.----------------- ee eee 6,157 6,186 

Manganese ore and concentrate___.__._....-.------------thousand tons_- 411 482 
Mercury____..__.----------------_---_---------------76-pound flasks_ _ 17,637 18 ,237 
Molybdenum ore and concentrate._______._-----.---------------------- 9,126 8,401 
Nickel: 

Matte, speiss, and similar materials.__._..-_-----_------------------ 59, 528 59 ,232 
Metal, including alloys: 

Scrap_...------------------------------ eee 4,646 4,362 
Unwrought_-___...----.--..-_.---------------------+-----+-+---- 29,900 31,053 
Semimanufactures_._._.___.__...------------------------------ 1,665 1,366 

Platinum-group metals, including alloys, all forms. ___ thousand troy ounces_-_ 130 158 
Selenium, elemental___......._..-.--_..-.-----------------------+----- 141 159 
Silicon, elemental__.._._.--.-------_---------------------------------- 711,440 14,597 
Silver bullion, fine basis: 

Refined____________.....-_-._.-.____-------_thousand troy ounces__ 50,575 72,706 
Unrefined.____._.-.-.---------__-__------------ + --------- do. 13 ,227 53,171 

Titanium ore and concentrate: 
Timenite__________-_-_-_----____-____--------------thousand tons-- 254 254 
Other__.____._-_---------_--- eee --- 0 -- 17 21 

Tin: 
Ore and concentrate______.__.._.___.-------------------long tons_- 62 , 806 67,805 
Metal, including alloys: 

Serap__....___._--------_-_---_------------------------d0-~. 995 1,035 
Unwrought and semimanufactures__.._.....-.------------do_--- 8,221 9,465 

See footnotes at end of table.
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Table 5.—United Kingdom: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 
ee 

Commodity 1967 1968 

METALS—Continued 
Zungsten ore and concentrate_.._....________-_.__.----------_-_--------- 6,250 6,284 
ine: 

Ore and concentrate_._....___-....._...._...__.__-__thousand tons_- 262 386 
Metal, including alloys: 

Serap__-_..._-._-_-_._- eee 3,966 3,505 
Unwrought._________.----.-----.-----.-__-..__thousand tons__ 164 173 
Semimanufactures______________. 22-2 eee eee 604 1,710 

Zirconium ore and concentrate____._...-_._--____.--__-_-..___________ Le 25,083 49 ,343 
Other: 

Ores and concentrate. _...__________-----...--._____thousand tons__ r17 23 
Ash and residues containing nonferrous metals___________....__do____ 92 63 
Base metals, including tungsten, molybdenum, and tantalum_________. 13,910 15,255 

NONMETALS 
Abrasives, natural, excluding diatomite_____.___._.__...._.._thousand tons... 103 80 
Asbestos, crude____-_-----.----_-.-------.---------_-----_---_-_--do___- 171 179 
Barite and witherite___.____.____._.-_..___-____-_-. 2. _-_-___-do___- 52 33 
Borax__------------------------------------------ + doe 15 13 
Cement_____--------.------_----.---_---- eee --do___e 364 330 
Clays and clay products (including all refractory brick): 

Crude clays, n.e.s____.__---___.-._-- eee ---do__ 99 1101 
Products: 

Refractory (including nonclay bricks)___........___-...._-do___-_ 54 59 
Nonrefractory.____.__-__.___----_--_._-_------_-._---__.do___- 19 21 

Cryolite and chiolite____..._.._-_-_ 2-2 eee eee ee 1,558 (2) 
Diatomite and other infusorial earths_____.__._._._.........___thousand tons__ 47 43 
Feldspar and fluorspar_-_.._.-_..__.._----------_------..-_---_-.-do___. 112 3131 
Fertilizer materials: 

Crude: 
Nitrogenous______.._____._.-----__---_-______.._.______do____ 14 14 : 
Phosphatic____..____--..-------.-- eee ___---_-do___. 1,616 1,865 
Potassic__......-----.---------_-- ~~ ee ---------do___- - 43 37 
Other__._.__-__---_--_------- ee ee _-do____ 23 27 

Manufactured: 
. Nitrogenous__-..------_--.-------------------.-.-_----do___- 396 380 

Phosphatiec____-_---_-_----.--------------- ~~~ do____ 91 75 
Potassic______----------.-.--------- eee -_do___- 768 810 
Other, including mixed_____._..______.-___-___-_--.________-do____ 285 315 

Graphite, natural__.___.__._...__----- eee 8,638 10,244 
Gypsum and plasters. ___......-...-..-..-.._.____-_..--_thousand tons__ 146 191 
Magnesite_.___.__-------.------------_---- 2 --_----do___. 62 76 
Mica, crude, including splittings and waste__...__..__...___-__.._.._do____ 9 13 
Pigments, mineral, crude, natural___..___._..-_.__-.-_-_-_____---_--_--___- 5,277 NA 
Pyrite (gross weight)-.___._-_-------_-----..--.__----_-_thousand tons__ 251 220 
Salt____------------+-------- eee -- do - 37 83 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked________..__--_.-_.____._._.__.-do____ 34 31 
Worked_______----.._----_-- eee do___- 28 28 

Dolomite_____.--.----.----_.-----.-- ~~ eee do_ 22 
Gravel and crushed rock. ______.-_.._-_--__.--_---_--_----_-_-do___- 183 e 432 
Quartz and quartzite._________________-_-______________-_-__do____ 9 
Sand, excluding metal bearing________...________-_______-___do___- 204 212 

Sulfur, elemental_____.__--_-------_--_-_____--- - eee -__--do____ 731 791 
Talc, steatite, soapstone, and pyrophyllite____._...____________-_--do__-_: 51 51 
Other nonmetals, n.e.s.: 

Crude__.________---_------ eee do__ 310 347 
Slag, dross, and similar waste, not metal bearing. __...____.__._do___- 25 NA 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural__________._______--.-_._---_.___..-do____ 69 66 
Carbon black_.--.-_..--------__--_-_---- eee - doe 12 15 
Coal and coke, including briquets_______._______._.__.____.._.___do___- 70 val 
Gas, natural and manufactured_____.._____._.--_.._______-___---do-_-_-- 977 1,095 
Petroleum: 

Crude and partly refined____-____._____._____-___--_.-_______-do_--- 74,641 83 ,014 
Refinery products: 

Gasoline (including natural)_______________.____________.do___- 4,799 4,748 
Kerosine and jet fuel___________________________________do___- 5,390 5,837 
Distillate fuel oil. .-.---___.___--______-_________________do__-_- 4,478 3,554 
Residual fuel oil__.--__-_.--.-___-__-_______ _____________-do___- 8,607 7,207 
Lubricants_____----------------- ee doe 650 640 
Mineral jelly and wax___---..______-______-_______-_____-do___- 201 189 
Other, including petroleum coke___.______________.-..__--do___- 85 e 75 

e Estimate. r Revised. NA Not available. 
1 Includes andalusite, kyanite, etc. 
2 Included in feldspar and fluorspar. 
3 Includes nepheline syenite.
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Table 6.—United Kingdom: Principal sources of selected 
mineral commodity imports, 1968 | | 

(Thousand metric tons unless otherwise specified) SO 

Commodity Quantity Commodity Quantity 
ee 

. METALS METALS—Continued 
Aluminum: Mercury—Continued . 

Bauxite, total._._.-_------_------ 442 Spain____--...-..76-pound flasks_- 1,621 
Ghana -.---------------------- 210 Tin ore and concentrate, total--long tons-- 67,805 
reece___ eee olivia__.......-._--------.-do_._.. 58,470 

Metal, unwrought, total !__.______.-_- 362 Zine: 
Norway. - ~~ ----------------77 . us Ore and concentrate, total____.--.-- 336 
anada________-..-----.------_ ustralia_____--.--.---------- 17 a 

Copper, unwrought, all forms, total] !_ -_-- 459 Unwrought, total !___--_..-.------- 173 . 

jle...--.--_---__--_------- + eee ulgaria.__.....--.----------- 
Silver, unrefined and refined NONMETALS 

value, thousands__ $273,184 Fertilizer materials: . 
Trucial states, Muscat and Oman $87,997 Crude, phosphates, total___...-.-_-- 1, B65 

O.--- , nited States___.-._.-..------ 2 
United States____..__.._.--.-do__._ $87,853 U.S.S.R___.------------------ 161 
Australia_.__..-.-----.-----do__-- $26,109 Senegal__..._..----.--.------- 143 
Mexico__..__-____._-..----_.do__.. $20,151 Manufactured, potassic, total___._--- 810 

I France. - -------------------do---- $9,178 Hast Germany-.--------------- 217 
ron and steel: anada____--_..--..--.-----.. 

Iron ore, total_....-...-.--..-----. 17,5384 France____.-..---.----------- 139 
Sweden. --------------------- +884 Sulfur, elemental, total. _....._._.-----_ 791 
anada___....--..----..------ ; exico___._-_.------.------------- 311 

Mauritania___.__-____..-_-.----- 1,875 France_____.___--_---------------- 288 
Venezuela______..--.--.------- 1,695 United States_____._--.---.------- 114 
U.S.S.R___------------------- 1,499 MINERAL FUELS AND RELATED MATERIALS 

Steel, primary forms, total.-__-_---- 591 Petroleum: 
OSS.R_ ~~ ----------2-------- 131 Crude, total... --------~----------~ oF ole 
Spain__._--------------------- . Ibya____.--.---------------. 21,921 

. Semimanufactures, total__.-._------ 1,575 Kuwait.222222222222227722272 18,491 
Netherlands__.._..-----.------ 202 Tran___._.-------------------- 9,611 

, Sweden__..--.---------------- 189 Saudi Arabia__......--_.------ 9,065 
West Germany_.-------------- 188 Refinery products, total.___.------. ° 22,250 
Belgium-Luxembourg-__-_-.-_.--- 158 Italy__..-----.--------------- 4,674 
Norway. - ~~ ~----------------~ 132 Netherlands_---~-------------- giaal 

ance... +--+ ee ance. ___--~-~------+----+ +e ’ 

Mercury, total 2._..__.._76-pound flasks__ 18,237 Spain__.....--.--------------- 1,776 
Italy. _..-------------------do__-- 7,133 Venezuela___.__..-_.---------- 1,195 
Yugoslavia___.--..----------do___- 3,301 Belgium-Luxembourg----.------ 1,205 

e Estimate. 
1 Including alloys. 
2 As reported by source countries. 

| COMMODITY REVIEW 

METALS and 10,000 tons, respectively. Most British 
Aluminum.—The British Aluminium Co requirements for aluminum continued to 

Ltd. (BACO), Alcan Aluminium Ltd and be supplied by imports, largely from Nor- 
7. . ” way and Canada. Imports of ingot, semi- 

Anglesey Aluminium Ltd. continued con- f d led 417.000 
struction of aluminum smelters in 1969. eto 413 000 ne ns on 1968 Ex 

All three plants were expected to be in . ( i h d fr )- h 
production in 1971. Annual output capaci- 0 cB level € virtually unchange om me 
ties of the BACO and Anglesey plants, at " i, 
Invergordon and Holyhead, respectively, Imports of bauxite increased to 47 8,000 

will be 100,000 tons each; capacity of the 0S in 1969. The major suppliers contin- 
Alcan plant at Lynemouth will be 60,000 ued to be Ghana (273,000 tons), Greece 

tons in 1971 and 120,000 tons in 1974. The (75,000 tons), and France (71,000 tons) . 
Anglesey company is owned 40 percent by Most of the bauxite was processed in alu- 
Kaiser Aluminum & Chemical Corp. 33 ™ina plants of BACO located at Burntis- 

percent by Rio Tinto Zinc Corp. Ltd. land ere) and Newport (Monmouth- 
(RTZ), and the remainder by British In- Shire). Trihydrate ore (mainly from 
sulated Callenders Cables Ltd. (BICC). Ghana) is processed at Burntisland, while 

The only primary aluminum smelters the Newport plant processes both monohy- 
operating in 1969 were BACO plants at drate and trihydrate ores. The two plants 

Lochaber and Kinlochleven, with nominal had a combined annual production capac- 

annual output capacities of 25,000 tons ity of about 150,000 tons of alumina. P Pp y
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Output of secondary aluminum (not in- Kingdom is based almost entirely on im- 
| cluding content of primary metal) was ported metal, was largely unchanged from 

slightly less than 210,000 tons in 1969 1968 levels. The share of electrolytic cop- 
(188,000 tons in 1968). Despatches of un- per in production of refined copper rose to 
wrought metal to consumers included 40 percent in 1969, compared with about 
396,000 tons of primary aluminum and _ 27 percent in the previous 3 years. Produc- 
226,000 tons of secondary metal. Despatches tion of copper and alloy semimanufactures 
of semifabricated aluminum were estimated increased 1.8 percent to 738,000 tons and 
at 497,000 tons. exports rose 14 percent to 85,000 tons. 

Approximate consumption of aluminum Exports of unwrought copper to the 
in the United Kingdom (as indicated by United States declined to almost zero in 
despatches) in 1968 was 439,500 tons, dis- 1969, while exports to mainland China in- 
tributed by end use as follows: creased by more than 20,000 tons. 

Total consumption of copper in the 
“Consump- Percent United Kingdom increased 1.5 percent to 

| Consuming sector tion of home 685,000 tons, of which 80 percent was pri- 
(thousand market 

tons) mary and secondary refined metal and 20 

Transport vehicles, 185.8 ~~-90.7~—~«~éereent was copper in scrap. 
Engineering (mechanical Gold.—A_ prospecting license for gold 
Danestic and office appl - 91.6 20.8 was obtained by Geochemical Re-Mining 
princes 22nnnnnnco tna 47.7 11.0 Ltd. in the Dolgelly area of North Wales. 

Building andconstruction.. 86.483 The area includes the St. David’s and 
Metals production ___ -__-- 15.9 3.6 Gwynfynydd (Gwyn) mines (last worked in 

Stemi fod aerators 24 EA gp and. 1916, respective) which pro 
——_——_——————— duced about 116,000 ounces of gold durin 

__Total--nn-nnnnnne~ 489-5 100-0 1844-1957. Average gold content of ore 

Source: Aluminium (Duesseldorf). V. 46, No. 1 mined in the district was about 0.45 ounce 
January 1970, p. 41. per ton. 

Alcoa (Great Britain) Ltd., owned 75 Iron Ore.—The decline in output of 
percent by Aluminum Co. of America and iron ore in 1969 was due mainly to a 14- 
25 percent by Elkem A/S of Norway, was percent drop in production from the Nor- 
planning to build a “major rolling mill | thamptonshire ironstone field between Lin- 
complex” for light-gage, hot- and cold- coln and Towcester. Northamptonshire ore, 

rolled sheet (primarily canstock). Neither averaging about 31 percent iron provided 
site nor capacity of the plant was an- about 60 percent of the national output, 

nounced, but a possible location was adja- while the Frodingham ironstone (about 21 

cent to the company’s semimanufacturing percent iron) of North Lincolnshire pro- 
plant at Waunarlwydd, Wales. vided most of the remainder. These ores 

A merger between Alcan Industries Ltd. consist mainly of chamosite and geothite. 

and James Booth Aluminium, Ltd. was an- Output of hematite ore (about 49 percent 

nounced at yearend. The new company, iron) from Cumberland and South Wales 

Alcan Booth Industries Ltd., had a_pro- (Glamorgan) continued to decline, to a 

ductive capacity of about 130,000 tons of total of 285,000 tons in 1969. Ninety-one 

aluminum semimanufactures annually, re- percent of all iron ore mined in 1969 was 

portedly the largest in the United King- produced from open pits. 
dom (the productive capacity of BACO Imports of higher grade foreign ores 
was about 100,000 tons annually). Alcan continued to rise, to 18.5 million tons in 
owned 75 percent of the new company, 1969. Sweden and Canada remained the 
and 25 percent was owned by Kaiser Alu- principal suppliers. Imports from Norway 
minum & Chemical Corp. Alcan had ac- rose to 2 million tons, twice the quantity 
quired a 5Q-percent interest in the Booth reported for 1968. Consumption of iron 
firm in late 1968. Sales of aluminum by ore for ironmaking totaled 30.1 million 
Alcan in the United Kingdom totaled metric tons, supplied 41 percent by domes- 
191,000 tons in 1969, compared with _ tic ores and 59 percent by imports. 
174,000 tons in 1968. The United Kingdom’s first deep-water 
Copper.—Production, trade, and con- iron ore terminal was completed at Port 

sumption of copper, which in the United Talbot in late 1969. The $48 million ter-
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minal can accommodate ships of 100,000 June and 1.75 percent in November, were 
deadweight tons. Construction of two more allowed in 1969. An additional increase was 
terminals, a $27 million facility at Im- likely at yearend, since home prices were 
mingham on the Humber estuary and a _ still substantially below those in European 
$36 million installation on the Tees, were Economic Community (EEC) and Ameri- 

scheduled for completion in 1972. The lat- can markets. 
ter two terminals are expected to accommo- BSC continued programs to increase pro- 

date 100,000-ton ships, with facilities for  quctivity in the steel industry. Proposals to 
200,000-ton vessels eventually to be built at ;ationalize or cease operations at 30 separ- 
Teesside. Construction of a fourth termi- ate works, involving a total reduction of | 
nal, a $31 million installation at Hunter- 9999 jobs, were made by the corporation 
ston on the Clyde River in Scotland, may during the year. At the same time, BSC 

be built to supply steelworks of the Brit- continued to invest heavily in new plants, 
ish Steel Corp. (BSC) ’s Scottish and particularly in oxygen steelworks, as part 
Northwest Group. The Immingham termi- of its objective to raise annual productive 
nal, to be operated by BSC, the National capacity to about 32 million tons of steel 
Coal Board, and the British Transport in 1973 compared with about 26 million 
Dock Board, is expected to permit annual tons jn 1969. Total planned investment 
imports of 6 million tons of iron ore and during 1969-75 was more than $2,000 mil- 
exports of 3 million tons of coal. The  jjon. : 

Teesside facility is . designed to handle Major plant developments in 1969 in- 
imports of 10. million tons of ore a cluded installation of two 300-ton Linz- 
nually, although anticipated requirements Donawitz (LD): converters at the Port 

were expected to be about 7 million tons. Talbot works, and near completion of the 
Iron and Steel.—Unexpectedly low out- oy Lp works at Lackenby, with two 240- 

put of iron and steel and strong domestic 14, converters installed and a third one 
demand led to a 6-percent drop in steel planned. Production at Lackenby was ex: 
exports and an 8-percent rise in steel im- pected to start in 1970, with an annual 
ports in 1969. Net exports of scrap were output capacity of 2 million tons of steel. | | 

650,000 tons less than in 1968. Home con- At the Scunthorpe works, three 300-ton LD 

_ sumption of steel rose to an estimated 24.1 Converters are scheduled to replace all 
million tons (ingot equivalent), about 5 steelmaking at the Appleby-Frodingham 
percent more than in 1968. | and Redbourne divisions. By 1973, a third 

Output of metal was about 750,000 tons 1D converter will be added to the Raven- 
less than expected in 1969, owing to labor  gcraig works in Scotland and three 165-ton 
disputes. The principal work stoppage oc- converters will replace existing steelmaking 
curred at the Port Talbot works of the vessels at the Spencer works in Wales. Ex- 
BSC, where a loss in production of about cluding new capacity installed at Port Tal- 
260,000 tons of steel was sustained during hot, these projects will increase LD capacity 
a strike of 1,300 blast furnacemen from jin the United Kingdom by 6.6 million ‘tons 
June 27 to August 24. The main problem, annually. BSC also planned to gradually | 
involving recognition of unions represent- eliminate crude steel production at Ebbw 
ing staff workers in the industry, was at vale, while expanding the works’ rolling 
least partly resolved, and good progress capacity to 1.56 million tons annually. BSC 
was reported in negotiations of productivity hoped to concentrate crude steel produc- 
agreements with other unions (especially tion at Port Talbot, Scunthorpe, and Tees- 
the Iron and Steel Trades Confederation) <q. A fourth center may be selected in 

so that a high level of steel production— the Midlands for production of electric 
about 28 million tons—was expected in furnace steel 
1970. BSC accounts for about 90 percent of " 
the national output of iron and steel. Most crude steel (52.8 percent) was made 

A serious problem was the low level of 1% Open hearth furnaces, but the shares 
domestic steel prices. This was partly re- Produced by oxygen converters (28.8 per- 
sponsible for a $50 million deficit sus- cent) and electric furnaces (18.4 percent) 
tained by BSC in 1969 despite a trade sur- continued to rise. Output by process in 
plus of over $200 million. Two price 1969 is summarized in the following tabu- 

increases, averaging about 5 percent in lation:
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TO trate, while Canada continued to supply 
Process (thousand about 60 percent of the metal. Exports of 

metric tons) lead increased by 40 percent compared with 
Open hearth.__.___.__.___________ 14,175 1968, while exports of zinc declined by 15 Converter: 

| Kaldo___...____----_-------- 755 percent. 
| LD_____-- 22a. 5,965 Total consumption of lead dropped to 

Blect net = vrae nono enenene 1,010 367,000 tons in 1969, continuing a decline 
Are... eee 4,808 started in 1965, while that of zinc rose to 
Induetion-------------------- 182 about 382,000 tons, approximately the 1964 

Total__..------------------ 26, 845 level. These figures include 275,000 tons of 

Source: Iron and _ Steel Industry (London). refined lead and 288,000 tons of slab zin C. 
Monthly Statistics. V. 15, No. 7, July 1970, table 11. The principal end uses of lead and zinc 

In other developments, the country’s first 7 1969, in percent of total consumption, 
| argon-oxygen converter will be installed by follow: | 

1971 by Spartan Steel Alloys, Ltd. at Bir- End use Percent 
| mingham. The Spartan company, a pro-  j9.g-———————_______________ 

ducer of stainless steel (13,000 tons in 1969), Batteries..._..__.___.----------- 27.0 

expects to increase output by 50 to 100 per- Rolled and extruded i77777777772 188 
cent. A $20 million electric steelworks, to be Tetraethyl___...---------------_ 10.8 
completed in 1971, will be built in Kent by AML Others.-------------eceeoecoe 25.2 
Sheerness Iron and Steel Co. Ltd. On Au- Total_..-.----..-------------- 100.0 
gust 4, 1969, BSC began transporting hot Zinc. oO 
metal from Teesside to the Consett Works, Brass-——_—- ~~ ------2-2-2-~------ 30-8 
a distance of 63 miles; it was the first time Die-casting alloys..-.222.222s2-. 20.2. | 
hot metal had been transported for any All others.---------------------- 28.6 
appreciable distance in the United King- Total__....._...__.._____-_--.. 100.0 

| dom. «= Tyneudingshots =SO*=~C~S 
Lead and Zinc.—No lead or zinc mines Source: World Metal Statistics (London). V. 23, 

were known to be operating in 1969. Out- No. 7, September 1970. 
put of lead concentrates was mainly a by- Tin.—The slight rise in output of mine 

: product of fluorspar mining in Derbyshire. tin in 1969 was due mainly to a 20-percent 
| Exploration and development underway at increase reported for Geevor Tin Mines, 

old mines in North Wales and the Lake Ltd. in Cornwall. The Geevor company 
| District may result in some production in processed about 90,000 tons of ore in 1969, 

‘the near future. compared with 110,000 tons processed by 
Domestic output and consumption of South Crofty, Ltd., the other major Cor- 

both metals continued to be’ based largely nish producer. Output of tin concentrates 
on imports of concentrates and metal and by South Crofty dropped slightly to 1,114 
on recovery of metal from secondary sources. tons (1,148 tons in 1968), while Geevor 
The principal producer of primary metal produced 1,008 tons (824 tons in 1968). 
was the Imperial Smelting Corp. Ltd. at The remaining production was largely 
Avonmouth, a subsidiary of RTZ, which recovered from old mine tailings. At Ros- 
produced 111,000 tons of slab zinc and croggan, Cornish Tin Smelting Co. Ltd. re- 
40,000 tons of lead bullion in 1968. The covered 283 tons of tin concentrate from 
largest refiner of crude lead was Britannia 62,000 tons of tailings, and near Truro, 
Lead Co. Ltd., a wholly owned subsidiary of | Hydraulic Tin Ltd. recovered an unspeci- 
Mount Isa Mines Ltd. of Australia, whose fied quantity of concentrate from about 
works at Northfleet, Kent, had a processing 100,000 tons of material. 
capacity of 140,000 tons annually. Exploration and development work was 

Imports of lead in 1969 rose to 71,000 continued at several locations in Cornwall. 
tons of concentrates and 230,000 tons of Diamond drill samples of a tin-tungsten 
metal including alloys. Australia supplied prospect, being explored by International 
25 percent of the concentrate and 75 per- Mine Services on the Cornwall-Devon bor- 
cent of the metal. Imports of zinc concen- der, reportedly averaged 0.74 percent tung- 
trates (334,000 tons) and metal (163,000 sten and less than 1 percent tin. At the 
tons) were slightly below 1968 levels; Aus- Pendarves property, Camborne Tin Mines 
tralia supplied 57 percent of the concen- Ltd. completed 3,000 feet of underground
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development work at depths between 450 scheduled for completion in 1970. The new 
and 756 feet; sampling indicated an aver- facilities will raise the companies’ annual 

age ore grade of 0.96 percent tin over a output capacity for titanium dioxide (via 

vein width of 5 ot Aeane Mount wean. sulfate and cones Process) to en 
on property, Cornwa in an ining tons for Laporte and to 250,000 tons for 
Corp. began sinking a 15-foot-diameter, 600- BTP. a 
foot shaft; plans were to complete the Imports of titanium ores and _ concen- 
shaft in 1970 and begin 3,000 feet of-drift- trates by the United Kingdom in 1969 in- 
ing on the vein at the 550-foot level; sam- creased to 260,000 tons of ilmenite and 

ples obtained from this work will deter- 45,000 tons of rutile and other minerals. , 
mine whether the company will launch a Production of titanium sponge from tita- 
$6 million program to develop a mine and nium tetrachloride was continued at Wil- 
mill, Geevor Tin Mines Ltd. increased ton, Yorkshire, by the Mond division of 

proved ore reserves to 225,000 tons averag- Imperial Chemical Industries, Ltd. (ICI). 
ing about 1.1 percent tin. South Crofty, Output capacity, which was about 3,000 

Ltd., was engaged in a $1.6 million project tons annually in 1968, may have increased 
designed to double production capacity to in 1969. Imperial Metal Industries Ltd. 
900 tons of ore per day in 1971. In a $14.4 (IMI), which is reported to have Europe’s | 
million development west of Truro, Wheal largest facility for melting and fabricating 
Jane Ltd., a subsidiary of Consolidated Gold titanium at Wilton near Birmingham, in- 
Fields, Ltd., began construction of “The creased output capacity of the Kynoch works 
Janes” mine and mill, with completion to 5,250 tons of titanium annually. Melting 
scheduled for mid-1971. Output of the mine capacity of IMI was 3,500 ingot-tons in 

will be 150,000 tons of ore annually; ore 1968. IMI, a subsidiary of ICI, is supplied 
reserves were reported to be 5 million tons with titanium sponge from Wilton. : 
averaging 1.25 percent tin. . re 

There were significant developments in , NONMETALS 
the United Kingdom’s primary tin-smelt- . . . . 
ing industry. Williams Harvey and Co., . Barite and Witherite—Output of b arite 

“4: in 1969 came mostly from the Muirshiel 
Ltd. completed an $8.4 million plant at . d bv RTZ in Renf hi | 
Kirkby, Lancashire. Processing capacity of mine operated SY enews eres 

| . Scotland, and from the Glebe fluorspar 
the smelter, which can handle several types ‘a Derbvshi Fluo: A 
of ore, was 20,000 to 25,000 metric tons of 39 ™* ” d 6000 shire (see yorspa he 
primary tin. At North Ferriby, Yorkshire, estimate 8 tons was produce y. the 

. . Closehouse mine in the Northern’ Pen- 
Capper Pass and Son Ltd. was investing . The Muirshiel mi dt 
$17.4 million to double the capacity of its MCS. “oe |S expected to 
Melton works by 1975. Current annual ca- ° Th Ne hutab Tend. he Settlingst 
pacity in metric tons was 10,000 tons of ane orthumbervane, me rlingsrones 

. . witherite mine was closed in March 1969. 
ore and 8,000 tons of primary tin. The . . 

; : . Originally worked for galena, the mine had 
first stage of the expansion project, involv- . : 
. . been worked almost solely for witherite 
ing 60 percent of the total investment, was . : . | 

: . . since 1873 and had provided most of the 
scheduled for completion in 1970. The ; . . ar 
Capper Pass company was a subsidiary of world’s supply. Production of witherite in 

P Pany a the United Kingdom in 1968 was about 
RTZ. 

. 5,000 tons. | 

Imports of tin concentrates rose to Celestite—Bristol Mineral Co., the sole 
76,00" tons in 08 wn oe ain oon producer of celestite in the United King- 
ing from Bolivia. Exports of metal In- dom, was acquired in 1969 by English 
creased to 17,275 tons, 28 percent above (China Clays Ltd. The move was expected 

the 1968 level. | to improve competitiveness of British celes- 

Titanium.—Two plants for production tite on the international market, owing to 
of titanium dioxide by the chloride process the processing experience, marketing facili- 
were under construction in 1969. The ties, and financial position of the purchas- 
plants included a 40,000-ton-per-year unit ing company. Increasing competition was 
at Stallingborough for Laporte Industries evidenced in 1969 by rising production in 
(Holdings) Ltd., and a 30,000-ton-per-year Mexico and Spain and development of 

unit at Greatham for British Titan Prod- large deposits in Canada. British exports 

ucts Co. Ltd. (BTP). Both plants were of celestite to the U.S. market (principally
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to EI. du Pont de Nemours & Co., Inc.) the world’s leading exporter of clay in 
dropped about 9 percent in 1969 (to 3,764 1969. Exports increased about 13 percent 
tons) , although U.S. imports (about 24,000 compared with 1968, to 2.6 million tons 
tons) were twice the level of 1968. valued at $62 million. China clay was the 

All celestite production was obtained principal commodity, accounting for 80 to 
from deposits near Yate in south Glouces- 85 percent of domestic output and exports; 
tershire. Minimum reserves were estimated it was also the most valuable crude mate- 

at 150,000 tons. . rial commodity exported by the United 
Cément and Other Construction Mate- Kingdom and accounted for 70 percent of 

rials—A major new cement works was the value of all exports of nonmetallic 
under construction at Northfleet, Kent. minerals. 
The works, to be completed in 1971, will Exports of china clay increased for the 
include six kilns with an aggregate produc- eighth consecutive year; 2.13 million tons 
tion capacity of 4 million tons annually. was shipped in 1969 compared with 1.12 
Principal raw material for the works will million tons in 1962. Exports to Common 
be chalk, quarried at Swanscombe 3 miles Market countries accounted for 53 percent 
from Northfleet, and clay quarried at Ock- of the total. Compared with 1968, the larg- 
enden, 7 miles from Swanscombe. The clay est increases went to West Germany, Fin- 
will be transported by pipeline under the land, and Canada, while shipments to the 
Thames River to Swanscombe, where United States declined by 18 percent. Ex- 
chalk-and-clay slurry will be prepared and ports of ball clay in 1969 (415,000 tons) | 
piped to the works at Northfleet. Operating were 14 percent more than in 1968, while 
company is the Blue Circle Group of Asso- exports of other clays (57,000 tons) were 
ciated Portland Cement Manufacturers essentially unchanged. An important part 
Ltd. , | of the increasing demand for British clay 

_ Production capacity for cement in the in domestic and foreign markets came 
United Kingdom at yearend 1969 was esti- from papermaking industries. | 

: mated at 20.5 million tons annually.? Total output of clay (not including fire- 
_ Sand and Gravel—Exploitation of off- clay or clay shale) in 1969 was estimated 
shore resources of sand and gravel con- at 3.7 million tons, almost all of which 
tinued to increase in 1969. Marine-dredged was mined open-cast in Cornwall and 
sand and gravel was estimated to account Devon. Increasing mechanization of quar- 
for at least 10 percent of the national out- ries and processing operations has raised 
put, and constituted as much as 25 percent overall productivity by nearly 40 percent 
of the supply in the London area and 60 since 1965. English China Clays Ltd., 
percent in places along the south coast. The which accounted for about 90 percent of 
Bristol Channel and the estuaries of the total output, was investing $24 million in 

Thames and Mersey Rivers are important expansion of productive capacity. 
sources of sand. Fluorspar.—Discovery of a promising de- 

A new marine aggregate plant was com- posit of fluorspar in Derbyshire was an- 
missioned in northeast England in 1969, at nounced by Deepwood Mining Co. in late 
Gateshead in the Newcastle area. The 1969. The deposit, located 6 miles north- 
plant will apparently process aggregate west of Bakewell, was reported to contain 
dredged from the Humber estuary, about over 50 percent CaF, and to be minable by 
100 miles to the south. The operating com- open pit. Reserves were not specified. The 
pany was Alan S. Denniff Ltd., a subsidiary company currently produces about 20,000 
of the Steetly Co. which operates marine tons of fluorspar annually from four de- 
aggregate plants at Southhampton and New- _s posits in the vicinity. 
haven on the south coast. A mill for production of up to 80,000 

On the Thames estuary, a $2 million tons of acid-grade fluorspar annually was 

matine aggregate plant was under con- being built by C. E. Giulini (Derbyshire) 

struction by Associated Fisheries Ltd. at Ltd. at the former Hopton works of Mag- 
Cliffe, Kent. Among other developments, nesium Elektron Ltd. Feed for the mill 

Amey Marine Ltd. contracted to supply a will come from dumps and tailings of old 

Dutch firm with 500,000 tons of dredged 3 Organization £ ; , 
ganization for Economic Cooperation and 

gravel per year for 10 years. Development (OECD). Draft Statistical Report on 

Clays——The United Kingdom remained Tne oo. 1070) donee 1 Meta ta. Paris,
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lead mining properties, supplemented by British Gypsum Ltd. accounted for most 
other materials for which contracts have production of gypsum in the United King- 
been negotiated. Byproducts of the opera- dom. The location and approximate an- 
tion will include barite and concentrates of | nual production of each were as follow: 
lead and zinc. Initial production was ex-©©§_ ————————_______ 
pected in 1970. The mill is the largest con- Mine County P eenon 
centrating plant for. acid-grade fluorspar | ._ tons) 
to be built since 1965, when the Cavendish New Stamphill---- Westmorland.-.---. 500,000 

mill in Stoney Middleton was completed by Shorea Nov 3.22. Yorkshire 22772 100’000 | 
Laporte Industries Ltd. Glebe__._..----.- Nottinghamshire... 300,000. 

, . . Marblaegis.___.____._ _...do___.__._-..-. 550,000 
The Laporte Company’s Glebe mine in  Fauld____._______ Staffordshire_-_____ 500,000 

Derbyshire was probably the largest single Rithtling v1) dos v2-va2. 450000 
producer of fluorspar in 1969. Planned | —_———. 
output for the year included approxi- nnn nnn nnn nnn nnn 9850 000 : 
mately 94,000 tons of acid-grade fluorspar Includes production of anhydrite, = 

and 36,000 tons of metallurgical-grade ,, Sores: Metcalfe, J. HL British Mining, Fields | 
fluorspar, plus 10,000 tons of barite and pp. 75-78. | - 

3,800 tons of lead concentrates. The com- | In addition to those listed, the same 

pany continued development of the Sallet company operated the Long Meg under- 

Hole mine, which is planned to replace ground mine in Cumberland, producing 
Glebe as the major producer. about 350,000 tons of anhydrite per year, 

In Durham, annual production of fluor- and an open pit mine in Nottinghamshire, 
spar at the Blackdene mine will be in- producing gypsum. 

creased from 7,500 tons to 20,000 tons Potash.—Plans to develop three potash 
when. a new haulage level is completed. mines near the Yorkshire coast were con- 
The mine is operated by United Steel Com- tinued in 1969. Construction of one mine 
panies Ltd., a member of the BSC group. was started in April, but final decisions for 
The new Redburn mine, operated by construction of the others had apparently 
Weardale Lead Co., Ltd. (subsidiary of pot been made by yearend. 

ICI), was producing fluorspar at the rate —s At Boulby, near Staithes, Cleveland Pot- 
of 25,000 to 30,000 tons annually, including ach Ltd. -began construction on April 16. 

acid and metallurgical grades. Two circular shafts, 18 feet in diameter, 

Gypsum and Anhydrite.—A record pro- will be sunk to depths of 3,650 and 3,716 
duction of gypsum was achieved in 1969, feet. The refinery, with a proposed output 
while output of anhydrite declined to the of at least 1 million tons of product an- 

level of 1966. A further decline in anhy- nually, will be engineered by Head 

drite production was expected by 1972, as Wrightson Ltd. The mine and plant were 

ICI planned to close three anhydrite-based expected to be in production in early 1973. 
sulfuric acid plants at the Billingham Cleveland Potash Ltd. is jointly owned by 

works in Durham. The plants will be re- [CI and Charter Consolidated Ltd. 

placed by a single facility using sulfur in- Near Whitby, 15 miles southeast of 

stead of anhydrite for the production of Boulby, Yorkshire Potash Ltd. and Whitby 

acid. Potash Ltd. planned to build mines at 
Consumption of anhydrite for produc- Hawkser and Egton Moor, respectively. Al- 

tion of sulfuric acid in 1969 totaled though Government permission to go 
1,229,000 tons (1,278,000 tons in 1968), most ahead with both projects (located within 
of which was accounted for by ICI at Bil- North York Moors National Park) was ex- 
lingham and by Albright and Wilson, Ltd. pected early in 1970, firm decisions were 
at Whitehaven, Cumberland. Both com- being delayed by the companies pending 
panies produce anhydrite from underground _ results of further research. The Yorkshire 
mines near their plant sites, with annual company, a subsidiary of RTZ, planned an 

outputs of about 1 million tons at Billing- output of about 1 million tons of product, 
ham and 650,000 tons at Sanwith (near using dry-mining methods. The Whitby 
Whitehaven) . Anhydrite was also produced Company, owned by Armour & Co. and 
by British Gypsum, Ltd. in Cumberland’ the Shell Group, planned to produce 
and Westmorland. 450,000 tons of potash products annually, 

Eight underground mines operated by using solution-mining techniques. A_ by-
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product of the latter operation would be year plant, scheduled to come on stream in 
500,000 tons of sodium chloride annually, 1972. The latter plant, expected to be the 
which might be marketed as road salt or largest in the United Kingdom, will re- 
disposed of in the sea. place three anhydrite-based plants now op- 

Imports of potassium salts in 1969 in- erated at the company’s Billingham works. 

cluded 704,000 tons of chloride and 41,000 In other developments, Courtaulds Ltd. 
tons of sulfate. East Germany continued to commissioned a 66,000-ton-per-year sulfur- 

be the major supplier, accounting for 27.5 based plant at Carrickfergus, Northern Ire- 
percent of the total, followed by France land, and liquid sulfur dioxide plant 
(16 percent) , West Germany (13 percent), (production capacity 15,000 tons per year) 
and Canada (12 percent). Other important was brought on stream by Albright and 
suppliers were the United States, the Wilson, Ltd., at Bromborough, Cheshire. 

- U.S.S.R., and Spain. | Total output capacity for sulfuric acid 
Despite the domestic production of pot- in 1969 was approximately 4.2 million tons 

ash planned from Yorkshire, the British annually, of which more than 75 percent 
| distributor of East German potash, Pro- was owned by seven companies or company 

: pane Fertilisers Ltd., renewed its sales con- groups, as follows: : 
tract with the East German firm of Berg- | 
bau-Handel G.m.b.H. for another 10 years. nal output Percent 
The contract involves about 4 million tons Company capacity’ of United 
of potash and magnesium salts (including | (thousand Kingdom 
kainite and kieserife) over the 10-year pee APA 
riod. ICI Group.._.__------ 900 21.4 

kk . Imperial Smelting 
Sulfur.—Britain continued to rely on Corp. Ltd____-.-.--- 470 11.2 

imports for 80 percent of sulfur supplies. eet aad Wilero ited oe 10-2 
Imports of elemental sulfur dropped  Fisons Group-__.---_--- 390 9.3 
slightly in 1969, to 743,000 tons valued at British Titan Pi roducts 350 8.3 
$31 million. France was the major supplier | Courtaulds Ltd________ 320 7.6 

| with 236,000 tons; imports from the Total........... 3,290 78.3 
United States and Poland increased. © ———____ 

| __ sharply, to 178,000 tons and 164,000 tons, 5 Sourse; British Sulphur, Corp. Ltd. (London). 
respectively, while shipments from Mexico 

| drop ped off fo 129,000 tons. Imports of A sulfur recovery unit was being built at 
pyrite were virtually unchanged from the the South Killingholme petroleum refinery 
1968 . level, with Cyprus remaining the  6¢ Continental Oil Co. near Immingham. 
principal source. Output capacity was approximately 17,000 

Output of sulfuric acid declined slightly tons of sulfur annually. A small output of — 
_ to 3,286,000 tons in 1969. Use of elemental sulfur (less than 1,000 tons annually) was 

sulfur for this purpose continued to rise also expected to begin in mid-1970 from 
slowly. Acid production in 1969 was based processing of natural gas by Home Oil of 

58.2 percent on sulfur, 20.3 percent on an- Canada, Ltd. 

hydrite, 8.7 percent on pyrite, 8.0 percent 
on smelter gas, 3.6 percent on spent oxide, MINERAL FUELS 
and 1.2 percent on byproducts of coking 
plants, oil refineries, and steel-processing Total consumption of energy in the 
plants. Output from anhydrite, the princi- United Kingdom went up again in 1969, 
pal domestic sulfur resource, was centered to a total of 322.7 million metric tons of 

_at Billingham and Whitehaven in north standard coal equivalent, about 3.4 percent 
England. more than in 1968. However, the share of 

Construction of two major sulfur-based coal (slightly over 50 percent of the total 
acid plants was underway in 1969. At St. in 1969) continued to decline. Virtually all 
Helens (Lancashire) a plant with annual’ of the expansion in the United Kingdom’s 
output capacity of 200,000 tons of sulfuric consumption of primary energy was due to 
acid was nearly completed for Leather’s oil and natural gas. The following tabula- 
Chemical Co. Ltd. At Billingham (Dur-_ tion shows the share of different fuels in 
ham) , ICI was building a 300,000-ton-per- the total energy consumption:
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_ ercent. Ss tnee:- ast 2 fiscal years (ending March 31 of 
Fuel ———————__ the latest year indicated) : 

1968 1969 

Coal (all kinds)...........-------.. 58.6 80.8 Million metric tonst 
Mee eee . . , 

Natural £88. -~ «<< ---2-20-7-777777 1.4 2.8 | 1968-69 1967-68 
ydroelectric power_.._.---_----.-_ . . OU 

Nuclear power_.....--------------. 3.8 3.3 gcottish orth. ~~ ----------=-- 3-2 38 

Total_...------------------- 100.0 100.0 Northumberland. ..------------ g.1 8.8 
or urnam..-----.-------- . . 

ree: : South Durham__-------------- 8.9 10.2 iso Petroleum Press Service (London), June North Yorkshire... tn 9/8 10.2 

° Doncaster. - ----------------- 9.7 27 
. arnsley._...-.--.------------ . . 

Natural gas was the focal point of devel- North Westemmes- v2. 7B10 «1010 
opments in the energy industry of the United North Nettashenshive 2222 it J 12.3 

Kingdom. Development of offshore gasfields | South Nottinghamshire..------- 11.38 12.5 
: : South Midlands____----------- 10.0 11.1 
in the North Sea, completion of the land Staffordshire... 0... 9.2 10.2 

terminal at Bacton, and important exten- Hast Wales--..---------------- 9-2 10.2 oo. 
sions to the national gas pipeline grid Kent_----..-.--.------....--- 1.5 1.5 

were the principal events. The share of | —_— Subtotal__-._.----..---. 155.5 168.7 

imported liquefied natural gas in the total Ppencast (strip)--------------- 6.4 it 

supply was increased. Total salable | 162.9 176.8 

aL lens Kingdom nce ames 1 Converted from long tons by using factor 1.01605. 

totally dep en ent on imports tor its supply Source: National Coal Board, Report and Accounts 
of crude oil. Imports of crude oil totaled for 1968-69 (V. II, tables 2 and 3). | 

94.6 million tons, a 14-percent increase There were 317 coal mines producing at : 
over 1968 imports. Expansion of the refin- the end of March, compared with 376 a 

ery at Killingholme, operated by Lindsey year earlier. Total employment fell from 

Oil Refinery Ltd., and of plants at other lo- 392,000 to 336,000. Overall productivity av- 
cations brought total refinery capacity to ¢raged 2.220 metric tons per man-shift, 
106 million metric tons annually at the compared with 198 metric ach in 1968. | 
end of 1969. Further growth of the petro- espite the mine closures and sharp cut- 
leum refining industr indicated. and backs in personnel, major labor disputes 
. : § mndus y was am ieatee, ane were avoided, mostly because the NCB 
it was possible that discoveries of crude oil jj yaintained close cooperation and good in- 

offhsore in the North Sea could signifi- qustrial relations with the unions. 
cantly increase domestic supplies. Total coal disposal including exports in 

A small rise in coal consumption re- 1968-69 rose for the first time in 5 years 
sulted from larger demand for coal for and totaled about 171 million metric tons. 

. . Electric powerplants remained the largest 
power generation. However, contraction of . . 44 
h 1 industry continued during 1969, ©omsu™n8 sector, accounting for per- 
the coal uy ued Curing 7°": cent of coal consumption. The following 
Production declined by about 14 million  tapulation shows the inland consumption 
tons, and 55 mines were closed. The con- and exports of coal in the United King- 

tinued decline of coal production was in dom: : 
accord with the Government’s estimate of ©—______________ 

the declining role of coal in the country’s Million metric tons 
energy industry. The National Coal Board 1968-69. 1967-68 
(NCB) was making every effort to improve Power stations___._----------. 75.7 70.3 
th oO titi f l Th NCB Gasworks__--......----------- 9.3 13.8 

€ competitiveness Of coal. e Coke production... _..--------- 25.4 23.5 

planned to accomplish this through closure Industrial consumers_---------. 20.1 20.4 
of mines, improved use of equipment, and Miners and colliery issues__-.- -- 5-3 6.4 

concentration of production. Other-------sssstissesssslll 81818 
Coal.—The decline in production of coal Total inland___..._....-. 167.9 168.3 

is illustrated by the following tabulation, ©*PTt8-----------------------___8-1__ 2.1 
which shows output by NCB areas during Grand total_------.----. 171.0 170.4
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. To keep coal competitive with other Gas.—During 1969 domestic gas plants, 

fuels, efforts continued to improve the mine gas, natural gas (mostly offshore), and 
efficiency of collieries and introduce more imported liquefied natural gas were the 

mechanization. It was expected that by principal sources of gas in the United 

1970 all deep-mined coal will be produced Kingdom. The aggregate quantity of gas 

by mechanical methods. During fiscal available during the fiscal year 1968-69 

1968-69, 1,154 power-loading machines (ending March 31,1969) was 5,165 million 

were in use, and about 92 percent of the therms (1 therm equals 100,000 British 
total deep-mined production was won by thermal units) or about 11 percent more 

loading machines, with approximately 74 than in the previous year. The following 

percent coming from faces with powered tabulation shows the sources of gas avail- | 
_ supports. Efforts were continued to concen- able in the United Kingdom for fiscal 

| trate production at mines having large re- years ending in 1968 and 1969: 

serves as well as the best potential for im- 

| provement of productivity. Of the 317 ss Siilion therms 

operating mines, 27 produced over 1 mil- —___—__-— 
: ot. *. 1967-68 1968-69. 

lion metric tons of coal during the year, 
: : 8 Gas (manufactured): oo | To insure higher returns on investment Goal gas_..--------------- 977 665 

| and to avoid costly effects of lost produc- Oil gas____-.--_---------. 1,660 2,184 
. oe . . Water gas and other gases_ __ 228 143 

tion, mining operations were concentrating Gas (purchased): | 
< : ; i . efinery gaS_.._._..__----.- 328 285 on fewer and highly capitalized faces. Liquefied petroleum gas... 410 B46 

es oKe Oven gas__.--..-----. Improvement. of mining methods, and Other (including natural gas 
especially of mine transportation systems, "used in gas manufacture) - - 627 «1,074 
was needed to realize the advantages Subtotal.......--------- 4,625 5, 005 

gained by increased output at the face. In- Natural gas directtoconsumers.-_'18__'160 

adequate transport was the principal cause Total gasavailable.--.--. 4,688 5,165 
of delays. Consequently, intensive studies About 63 percent of gas was sold to do- 

of mine transport systems were underway, . . . 
. x , ; mestic consumers, 21 percent to industrial 

and two computerized evaluation systems | . . 
. . plants, and 14 percent for commercial uses; 

—Simbelt, for conveyor. belt operations, | 
. : . . 2 percent was lost or unaccounted for. 

and Simloc, for locomotive operations— . aes 
. Manufactured Gas—The maximum daily 

were being used to study these problems. . ; 
production capacity of manufactured gas 

One of the more significant investments wags 6,798 million cubic meters (33.5 mil- 

in this program was underway at the Lee jion therms). In accordance with the in- 
Hall colliery at Rugeley. This was the first qustry’s policy of rationalization, the num- 
completely new mine developed by the ber of gas plants in operation was reduced 
NCB and is based on new reserves located from 192 to 170 during 1969. For produc- 

in the Cannock Chase coalfield. During tion of manufactured gas 9.3 million tons 

1969 the mine reached a production rate of coal and 5.9 million tons of oil were 
of 1.5 million tons annually, and output consumed. 

was scheduled to increase to 2 million tons Natural Gas—The total amount of natu- 

in 1973. In 1969 a new coal preparation yal gas supplied to area boards amounted 

plant was completed, for ash control of to 1,284.8 million therms, of which 160 
small coal delivered to the nearby power million therms, or 12.4 percent, was deliv- 

station, and new reserves were developed. eyed directly to consumers. The number of 

To attain the 2-million-ton production, a customers converted from manufactured 
42-inch conveyor will be built to move gas to natural gas increased from 3,000 to 
coal to the shaft, but the existing winding 19.500 per week. By March 1969 a total of 

capacity and two 24-foot-diameter shafts about 496,000 customers had switched to 

are adequate to handle the increased out- the use of natura] gas. Existing plans call 

put. for 1.5 million such conversions by March
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1970. It was obvious that natural gas was underground storage in aquifers, high- 
becoming important in the overall gas sup- pressure storage in natural or artificial 
ply of the United Kingdom. cavities, and storage of liquefied gas in above- 

Exploration in the North Sea continued © below-ground chambers. All of the stud- 
during 1969. No significant discoveries were '€S8 Were in preliminary stages; however, 
made, although 69 wells were drilled. aquifer studies showed the Cousland and 
More imp ortant extensions of known struc- Sardsen structures were not satisfactory stor- 

, . . age sites and work on them has been sus- 
tures were announced in the following ni . f 

blocks: 49/17 (Continental Oil-NCB) , 43/20 ene for the Hime eins: At Canvey, ‘for we (Hamilton Bros.), and 49/25 (Shell-Esso) . re rigerate above-ground storage units for 
. iquefied natural gas, each of 21,000 tons 

Fotal Marine Ltd. announced a gas discov- capacity, were commissioned. At the same 
ery about 6 miles off Scarborough. Eight time the Gas Council has decided to con- : 
wells were dry, of which two were drilled struct a plant for liquefaction and storage 
in block 110/8 of the Irish Sea, three in of natural gas on a site at Glenmavis, about 
Norfolk county, and one each offshore in 10 miles east of Glasgow. Technical and 
Yorkshire, Lincoln, and Merioneth. Addi- economic studies were being made to deter- 

tionally, a probable three-well program'off mine the size of the facility. 

Lancashire was begun during 1969. The During fiscal 1968-69, the Board com- | 
| operation was a joint venture of Gulf Oil pleted 880 miles of trunk pipelines and an 

Corp. and NCB using their offshore rig additional, 2,420 miles of local pipelines. 
“Gulftide.” . Projects of special interest included the 
Development of five proven gasfields— completion of a 42-inch diameter pipeline 

West Sole British Petroleum Co. Ltd. between Portsmouth and Southampton, 

(BP), Leman (Shell-Esso and Amoco), and the completion of the orbital pipeline 

Hewett (Phillips and Atlantic Richfield extending from Romford on the east side 

North), Indefatigable  (Shell-Esso and of London to Slough on the west side of 

Amoco) , and Viking (Continental Oil Co. _ the city. 

_ and NCB) —continued during 1969. Other Nuclear Energy and Uranium.—Recon- 
operations included drilling of 24 direc-  yaissance surveys for deposits of uranium 

tional wells at Leman field, seven at Vi- in northern Scotland were nearly com- . 
king, and three at Sole field, and construc- pleted in 1969. Although no quantitative 
tion of permanent production platforms, information was available, concentrations 

submarine pipelines, and onshore gas ter- of uranium (classified only as occurrences, 

minals. In mid-1969 the second phase of nti] substantiated by drilling) were re- 
the large gas terminal at Bacton was com- ported at three localities in Caithness: 
pleted. The terminal now can handle 4,000 near Helmsdale, Houstry of Dunn, and in 

million cubic feet of gas per day. Gas from the Brawlbin-Broubster district. Uranium 

the Hewett and Leman fields started to occurrences had been previously reported 

flow through Bacton facilities. in this area, in the Helmsdale granite and 

Total recoverable reserves of natural gas in shaly beds of the Old Red sandstone. 

were judged sufficient to sustain an average Elsewhere, surveys were continuing in 

flow of 3,000 million cubic feet per day for south Scotland, the Midlands, and south- 

20 to 30 years. It should be noted that west England. Investigations were being 

other gas finds have been announced but conducted by the Institute of Geological 

were not yet fully evaluated. Sciences on behalf of the Atomic Energy 

With the new gas facilities available, Authority, under a 5-year, $600,000 pro- 
storage of sufficient gas to cover peak de- gram started in 1968. 

mand was important; therefore, studies The United Kingdom remained the 

to determine the most economical storage world’s leading producer of nuclear power 

facilities were continued during 1969. Three in 1969. The country’s 14 powerplants pro- 

principal methods were studied; namely, duced 28.5 billion kilowatt-hours in calendar
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1969, approximately 12 percent of all elec- cent), Libya (22.6 percent), Saudi Arabia 

| tricity generated. The Wylfa powerplant, (13.5 percent), Iran (8.5 percent), Vene- 

last and largest of the First Program zuela (6.0 percent), and Nigeria (5.5 per- 

plants (based on the magnox type of reac- cent). In addition, the United Kingdom 

tor), was completed in 1969. Five plants of had a significant foreign trade in petro- 

the Second Program type (based on the leum refinery products, valued at US 

advance gas-cooled reactor) were under $828.3 million. . 

construction, Nuclear powerplants operat- There was practically no drilling for oil 

ing and under construction in the United in the British Isles in 1969. Two wells 

Kingdom in 1969 are shown in the follow- were drilled near Norfolk, but results were 

ing tabulation: not reported at yearend. Offshore drilling 

. . for oil in block 22-18, 180 miles east. of 

| Electrical Entry Aberdeen (Scotland) » yielded some indica- 

Plant megawatts in tions of crude oil; however, after-9 months 
(Mwe) service cate . 

(gross output) of drilling and tests, the Gas Council and 

Ope rating g: te 7 — a lose Amoco partnership decided to stop the 

alder Hall__----_---- operation. Chapelcross..-.-..__-. 150 1958 operation a 
: Dounreay 1_-_----~---- 15 1959 The United Kingdom’s crude oil produc- 

Bradwell 202222222. ~=—Ss«BOO,Ss«sdge2~—SC«étioon in 1969 declined by about 5 percent 
Windscale_-__--.-..-_-- 34 1962 i ; i Hontenton “A® 1777777 860 1964 compared with output in 1968. Production 

Hinkley Point “A”. - 500 1965 came from several small oilfields operated 

Trawstynydd_......... 500 1965 by BP. Output of these fields in 1968 and 
. Sizewell__.-_---------_ 580 ~— 1966 : ‘ . son? Oldbury..2.2.2 22222 tC«00 1967-63 1969 is shown by the following tabulation: 

Winfreth_-__.-.---.-- 100 1967 | 
Wylfa_--------------. 1,180 = 1969 

Total operating-_-_-_-__- 5,294 Metric tons! 
—————__ Name of field eee” 

Under construction: 1968 1969 
Dungeness “‘B”’___._--- 1,320 1970-71 Egmanton.____._____-_.-_-. 16,486 14,572 
Dounreay 2_---------- 250 1971 Bothamsall___....----.------ 22,959 18,186 
Hinkley Point “B’’___-__ 1,320 1972-73 Plungar_______-_-_-_--_----__ 857 1,124 
Hartlepool.----.-----. 1,820 1973-74  Gainsborough.-.------------ 19,652 25,609 
Hunterston “‘B’’__.___- 1,250 1973-74 Kimmeridge______._--.------ 16,942 17,2389 

. —_— Other_____-.---------------- 4,505 510 
Total under . — 

_ construction.....-- 5, 460 Total_____--.--.------ 81,851 77,240 

Principal sources: (1) Organization for Economic 1 Converted from long tons by using factor 1.01605. 
Cooperation and Development (OECD) (Paris). 21st 
Survey of Electric Power Equipment. 1968. (2) Petro- . . . . . 
leum Press Service (London). November 1967. United Kingdom refining capacity in- 

creased in 1969 by some 8.9 percent com- 

Petroleam—During 1969 the United pared with 1968. Of the total of 22 refin- 

Kingdom remained an important processor  eries and 106 million tons capacity, four 
of crude oil and a significant consumer of American companies (Esso, Texaco, Mobil, 

petroleum refinery products. As the domes- and Gulf) operated five refineries repre- 

tic production of oil was minimal, imports senting 37.4 percent, or 39.9 million metric 

were essential for the operation of the tons, of refining capacity. In addition, 

country’s 22 refineries which had an an-_ Phillips Petroleum Co. and Imperial Petro- 

nual capacity of 106 million metric tons at leum Ltd. jointly operated a 5-million- 

yearend 1969. Value of crude oil imports ton-per-year refinery at Billingham. 

in 1969 amounted to US $1,610 million. Refineries operating in the United King- 

Principal suppliers were Kuwait (25.4 per- dom at yearend 1969 were as follows: 

0
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—_————] SSS 
Annual capacity on 

Company Refinery location Dec. 31 1969 
(thousand metric 

tons) eee 
Esso Petroleum Co. Ltd_.-...-_.....---_..-...._ Fawley_._.-_...________.________ 16,500 

Milford Haven__._-__._______.___ 6,300 
Shell U.K. Ltd_..-----_.-----. 2. ----__--_... Stanlow____._._________________.. 10,750 

Shell Haven______...--.._-_____- 10,000 
Teesport.._..-.-------.-_--_---_ 6,000 
Heysham_..___.-..--2-_ 2 1,950 
Ardrossan _____.-.----..-.------_ 200 

BP Refinery (Kent) Ltd____.____....___...___._. Isle of Grain_...____......_...__. 10,000 
BP Refinery (Llandarcy) Ltd____._.._.....-_..:. Llandarey_________________..___- 8,000 oe 
BP Refinery (Grangemouth) Ltd___...__..._._._.... Grangemouth..____.._____.______ 4,500 
BP Refinery (N. Ireland) Ltd__.._........_.._._. Belfast_..............._________.. 1,500 
Mobil Oil Corp. Ltd________________ Coryton.__-...-.- 2-2 eee 7,000 
Lindsey Oil Refinery Ltd____-.__............_... Killingholme_______________-.____ 7,000 
Texaco Refining Co. Ltd___...._..........._._... Pembroke____._____...___..____. 5,900 
Phillips-Imperial Petroleum Ltd__..___.._._...... Billingham___________.___._____- 5,000 
Gulf Oil Refining Ltd_____...__............._... Milford Haven._..___._.___._____. 4,000 
Philmac Oils Ltd____..___-..--..._.._....__.... Eastham__________._________..___.. 400 
Berry Wiggins & Co. Ltd___._..._.........._..... Kingsnorth_________._._________. 285 

Weaste._...----2- 170 
Burmah Oil Trading Ltd_____.._................ Ellesmere Port___.___..._.__..__ 250 

Barton__._.....---2---_--___ 175 . 
William Briggs & Sons Ltd__------------------.- Dundee______.--..- 2-2 85 

Total. _....-.------_-- eee eee 105,965 
eee ee Eee SS 

Refinery throughput in 1969 amounted constituted the largest part of the total. 
to 91.6 million metric tons, or about 10.3 Roughly 49 percent was taken up by gas | 
percent more than in 1968. Refinery out- oil, diesel oil (other than transportation) , 
put was estimated at 93.5 percent of capac- and fuel oil. Gasolines, jet fuels, and diesel 
ity. Diesel and fuel oils constituted about oil for transport vehicles accounted for an- | 
63 percent of total refinery output, fol- other 18 percent of total consumption. In- 
lowed by gasoline with 11 percent. dustry, power generation, nonindustrial : 

Consumption of petroleum refinery prod- heating, and transportation were the larg- | 
ucts continued to increase. Total inland est consuming sectors. The following 
consumption was 90.8 million metric tons tabulation shows consumption of petroleum | 
in 1969, or 7.9 percent more than in 1968. refinery products in the United Kingdom | 
Gasoline, gas oil, diesel oil, and fuel oils for 1968 and 1969: | 
eee 

Metric tons 
Product ——_—— 

1968 1969 eee 
Refinery gases____----___...----------_--_-_-- eee 545,176 465,544 
Propane___.__-------._---.--- 2 2 372,106 421,791 
Butane___.____--_-- ~~ eee 814,064 786,719 
Naphtha/L.D.F___-._.-----2--- 2 eee 10,246,866 11,250,780 
Aviation spirit. _....-._-.-2 2 ee 104,510 100,869 
Aviation turbine fuel, wide cut__._____________________________ ee 347,219 281 ,952 
Aviation turbine fuel, other_____-_....____2.._-.-_------_---------------- 2,764,474 2,968,121 
Motor spirit (including motor benzole)______.____.___________-_----_------- 13,013,082 13 , 443 , 841 
Industrial spirits (including industrial benzole)____.___.________---_--_.___-- 219,854 100,870 
White spirit... _.__-_.2 2 147,080 144,196 
Burning oil_____.__.-____-2 eee 1,998, 786 2,243 ,903 
Vaporizing oil_..._.___..._.-._-____________ eee 75,418 64,525 
Derv fuel... eee eee eee ---------- 4, 650, 649 4,868,100 
Gas/diesel oil_._._------------ 2 --eeee--------------- «9, 169, 888 10,514,569 
Fuel oil, light___.-..-...-.2-_-2 2-2 ee 8,480,141 3,451,437 
Fuel oil, medium_____.-.__---.------- 22 ee---------------- «5, 201,210 5,520,585 
Fuel oil, heavy__.._..------------- 2 eee 22,471,141 24,956 ,580 
Lubricating oils and greases________.....___...-.-..---------------------. 1,151,742 1,227,524 
Paraffin wax and scale.___________-______________________=____. ee 55,504 59,185 
Bitumen_-_________-__-.-_------2- eee ----------------- 1,857,716 1,840,816 
Chemical feedstock (other than naphtha)_..._____.__._____________________- 356 , 850 411 ,467 
Refinery consumption, fuel oil___-......_......-.---.--------------------- 5,164,508 5, 653 , 5382 

Total deliveries into inland consumption__._...........------___---_ 84,157,984 90,776,906 

Bunkers, gas/diesel oil______..__.________.__...____________.. 730,688 780,196 
Bunkers, fuel oil___-_.-.-.----.2----- 22 eee--------------- 4, 612, 864 4,805,222 

Total bunkers______..-----__-.-______--.-_-----_---_-_--___-----. 5 , 848, 552 5,585,418 
Methane-_-_-______.-_-_-_ 2 175,207 813 , 588 eee ee eee 

Source: Institute of Petroleum (London). Consumption and Refinery Production 1968 and 1969. May 1970, 
p. 3. (Figures converted from long tons, using factor of LT X 1.01605.)
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The principal events in the refining in- tons annually). Capacity of the old Kil- 
: dustry in 1969 included construction of a _ lingholme refinery, operated by Lindsey 

new refinery at Killingholme and expan-  Ojil Refinery Ltd., was raised to 7 million 
sion of existing capacity at Killingholme, tons annually, twice the former capacity. 
Grangemouth (Scotland), and Ellesmere — ay Grangemouth, BP was expanding refin- 
Port. The new Killingholme refinery, ing capacity by 55 percent, to 7 million 

_ owned by Continental Oil Co. (United 
“ky . . tons annually. At Ellesmere Port, Burmah 

‘ingdom) Ltd., will have a processing ca- ; : -_ a 

_ pacity of 4.5 million tons annually when Oil Trading Ltd. was raising refining ca- 

| completed in 1970; it will also be the only pacity to 1.5 million tons annually. Addi- 
refinery in the country having facilities for tional new refining projects announced 
production of petroleum coke (250,000 during 1969 were as follows: 7 

oe : : Annual capacity 
Company Plant Completion (thousand 

| metric tons) 

Amoco (U.K.) Ltd........-.---- Milford Haven.............-.. End 1978_._._.-....-. 4, 000 
Occidental Petroleum Corp_..... Canvey Island_____._....---.. End 1973____-_------- 5,000 
Grampian Chemicals Ltd_....... Invergordon, Seotland____----_ Indefinite____...-_-___ 7,000 
Murco Petroleum Ltd__....._._.._ Clydeside_____.__--_---------. ----do___----_-------- 2,500 
Chevron Oil (U.K.) Ltd-.-._---- Portencross, Scotland___..----. ----do_-------------- 5, 000. 

Total...-...--------------- nnn eee eee eee eee eee ee ee 28,500 

— The United Kingdom remained a net Principal customers for refined products 

-importer of refinery products. In 1969 the in 1969 included Sweden, Denmark, the | 

trade deficit attributable to petroleum Irish Republic, Norway, and West Ger- 

products was valued at US $182.4 million, many. Trade in refined products with the 

| : an improvement compared with the 1968 United States during 1969 was relatively 
figure of US $271.0 million. insignificant. : |



The Mi t Ven e Mineral Industry of Venezuela 

By Gordon W. Koelling 1 

The value of Venezuela’s crude mineral utive year. Antipollution regulations  se- 
production rose only 0.1 percent during verely limiting the allowable sulfur content 

1969 as sizable increases in the output of of fuels used in the Eastern United States 

iron ore and several other minerals were continued to restrict the export of Vene- | 

almost counterbalanced by a slight decline zuelan residual fuel oil to its principal 

in crude oil production. Approximately 94 market. Two desulfurization plants, one 

percent of the value of crude mineral pro- completed in 1969 and another under con- 

duction was accounted for by the petro- struction, with a combined capacity of 

leaum (including natural gas) industry 225,000 barrels per day of 1 percent sulfur 

which also provided 64 percent of the _ residual fuel oil, were expected to partially 

Government’s ordinary revenues and was alleviate this problem. : 

responsible for over 90 percent of the Approximately 90 percent of the value 

country’s total export receipts. of Venezuela’s nonpetroleum, crude miner- 

Despite’ a small decline in crude oil out- als output in 1969 was accounted for by 

put, Venezuela remained the world’s lead- iron ore. 
ing petroleum exporting country and re- During February 1969, the Government 

tained third place among the world’s crude issued Decree No. 1316 in connection with 

oil-producing nations behind the United its policy to advance the economic use of 

States and the U.S.S.R. This drop in pro- natural gas produced at oilfields. This De- 

duction reflected some of the basic prob- cree states, among other things, that all 

lems facing the Venezuelan petroleum in- natural gas being flared by private oil 

dustry. Costs of production remained high companies should be at the disposition of 

in comparison with those in other major the nation. 
petroleum exporting countries, and crude 9 —_——— . ; 

oil reserves declined for the fourth consec- Dr eraPher Bureau of Mines, Washington, 

PRODUCTION 

The performance of the various sectors creases. In the case of mineral fuels and 

of Venezuela’s mineral industry during related materials, the production of coal, 

1969 was mixed. Production of aluminum os jatural gas, and natural gas liquids ad- 

and iron ore registered large gains but the , . 
output of other metals declined slightly. vanced moderately while carbon black, 

The output of most nonmetals was down rude oil, and refinery output registered 
with only diamonds and salt showing in- relatively minor decreases. 

787
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Table 1.—Venezuela: Production of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity ! 1967 1968 1969 P 

METALS 
Aluminum, metal__......--.--.----_-__-_----_- e+e 3,090 10,000 13 ,804 
Gold, metal___.._.___________-______-.--.---.----_-troy ounces_-_ 20,000 20,600 19,385 
Iron and steel: - 

Iron ore and concentrate_______.._...--.._-..- thousand tons__ 17,005 16,190 19,724 
Pig iron____-.---_-----------------------------------d0___- 422 r 539 520 
Steel ingots and castings. ___..-----_------------.-----do_..- r 690 t 861 821 
Steel semimanufactures____._...--------.---..--.-.---do___-_ r1,023 r1,363 1,320 

NONMETALS | 
Cement, hydraulic__.....--.-._-_----------------------.---do____ 2,248 2,438 2,080 

, Diamond: | 
Gem_.__._----------------------------------------carats_. 38,218 59,655 117,614 
Industrial___.......--..-----------------------------do.__- 31, 409 54,345 76,169 

Total______ 2 eee eee doe. 69 ,627 114,000 193 , 783 
Fertilizer materials: 

Crude (natural); phosphate rock e___.___-..------------------ 30,000 60 ,000 60 ,000 
Manufactured; nitrogenous, gross weight 2___.........----_.--- 135,245 r 151,092 147,154 

Gypsum ¢_____.------------- eee eee eee 91,000 99 ,000 82 ,000 . 
Salt, all types__.__._..--.._-------.---------------------------- = 171, 000 126 ,000 171,000 
Stone, limestone e_.___.____.___.--.-...-_....-__. thousand tons__ 2,890 — 3,170 2,700 

MINERAL FUELS AND RELATED MATERIALS 
Carbon black____.-.-_____--___-_--__-_--- eee eee eee 7,350 7,350 7,258 
Coal, bituminous____...._._____2___ eee eee 34,458 | 30,825 32 , 484 
Gas, natural: . 

Gross production._.__.........____..__-_-- million cubic feet... 1,615,992 11,634,602 1,672,989 
Marketed___-._-____-_-_-____--_- eee -do____. ™292,651 r 301,197 314,086 

Natural gas liquids: | 
Condensate.____..._.......-_.....-thousand 42-gallon barrels__ 1,896 1,987 1,999 
Natural gasoline___......._.-.._.-._._-_--_--_-_-...-.-do.__- 3,334 3,183 3,048 
Liquefied petroleum gases. _---__---_------------------do--__- 7,462 7,397 8,773 

, Total. _____-_--___-- eee do 12,692 12,567 13,820 
Petroleum: 

Crude_____.-------__----------- ee. --do____ 1,292,876 1,319,340 1,311,832 

Refinery products:® 
Gasoline and naphthas____________._..___.......-.-do..__ . 50,244 57,326 60,280 
Kerosine____--.-----...-_-.-_--.---_-----_------do___. 5,042 4,740 5,613 
Jet fuel. ______-__ eee doe. 26,183 24,791 23,773 
Distillate fuel oil. _...____-_-__-__-__-_--__ ee do ___ 67 , 642 67,006 55,250 
Residual fuel oi]__..____..._.---__-__-___________..do____ 255,991 258 , 839 257 , T02 
Lubrieants____.-- eee do 3,788 4,199 3,583 
Asphalt and bitumen, refinery__._..._._.______-_--do___- 5,477 5,476 4,816 
Refinery gas 4_________-.-_------_------.--_------do___- 5,692 - 5,564 5,673 
Other_____-_..._...-_- 2 eee ddow ee 4,872 5,496 5,377 

Total_____.___-_--_-___---_--- eee doe 424,931 433 , 437 422 ,067 

e Estimate. P Preliminary. tT Revised. 
1 In addition to reported commodities, Venezuela is known to produce lime, sand, gravel, and clay, but data , 

are not available on the output of these items. 
2 Sales. 
3 Includes refinery fuel. 
4 Liquid equivalent. 

TRADE 

Exports of mineral commodities contin- | However, almost all of the petroleum ex- 

ued to play a dominant role in Venezuela’s ports to the latter area consisted of crude 

overall foreign trade picture during 1967 and unfinished oils destined for processing 

and 1968, the latest years for which com- at two large refineries owned by the par- 

plete trade information is available. Petro- ent companies of Creole Petroleum Corp. 

leum accounted for approximately 95 per- and Cia. Shell de Venezuela, Ltd., Vene- 

cent of total mineral exports during these uela’s first- and second-ranking crude oil 

years. The United States was the principal producers. These refineries export their 

destination of direct petroleum shipments, output and are, in a sense, an integral 

followed by the Netherlands Antilles. part of Venezuela’s petroleum industry.
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Exports of Venezuelan petroleum from principal areas of destination for 1967-69 
Venezuela and the Netherlands Antilles by were as follows: 

Exports 
Destination (thousand 42-gallon barrels) 

1967 1968 1969 

Western Hemisphere: 
Canada_.__.----------------------.-------------------------- 142,541 155,357 161,631 
Puerto Rico____----_--------.-----.------------------------- 56,279 63 ,618 75,418 
Trinidad and Tobago____._._.._..___.__-.-- 2 --o eee 67,045 76,666 69 ,929 so 
United States.___-.------------------------------------------ 507,032 505,091 512,673 
Other___-------_------------------- eee -- =) 181, 507 150 ,976 172 ,949 

Total. _._------. eee -------- = 904, 404 951,708 992 ,600 

Eastern Hemisphere: 
Western Europe: 

European Economic Community (EEC)_...._-_--_-.__-_.---__ 98,749 77,196 82,480 
Spain_..._--.--.--__- ee eee 29 ,370 28 ,004 23 ,936 Oo 
United Kingdom___.____-__._--_-----------_-------------- 80,008 81,243 69 , 253 . 
Other___-.__-_---- ee eee 39 , 435 31,540 33 ,947 

Subtotal______._-._..-.-----_-- 2 eee -------- =. 247, 557 217 ,983 209 ,616 
Other__...-----_----_--_ eee eee 46,612 43 , 823 35,275 

Total.____..._------------- eee eee -------. 294,169 261,806 =. 244, 891 

Grand total____._-.---------------------------------------- 1,198,573 1,213,514 1,237,491 

Source: Ministerio de Minas e Hidrocarburos, Memoria y Cuenta, Afio 1967, 1968, y 1969, Caracas, 
Venezuela, March 1968, March 1969, and March 1970. . 

The continued rise in exports of Vene- slight decline in crude oil production was 
zuelan petroleum during 1969 despite a accounted for by shipments from stocks.
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Table 2.—Venezuela: Exports of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS ; 
Aluminum, metal, including alloys, all forms__.....-2:_.---...------------------- 301 615 
Copper, metal, including alloys, all forms_.._._---.-.---.---.=2-------------------- 1,681 570 
Gold, metal, unworked or partly worked_____......-......-_...__---troy ounees_. 19,290 NA 
Iron and steel: 

Ore and concentrate_._._..--.--...---------------.-----.---thousand tons.._ 16,467 15,053 
. etal: 

Pig iron, ferroalloys, and similar materials..__............-.-.-.-----.--- 79,971 60 ,950 
Steel, primary forms-_-__---..-.-------------------.------------------. 162,600 197 ,034 
Semimanufactures-_-.___....-.-----.------------------ eee e------- = 87, 970 11,932 

NONMETALS ; 
Cement.___.---_.------------------------------------- eee eee e- = 146,371 113,149 
Clays and clay products (including all refractory brick): 

- Crude clays, n.e.s., kaolin (china clay)_._---.----.------------- eee 25 waneuee 
Products, refractory, including nonclay brick____.----_,-------_..-.------- 18 251 

Gypsum and plasters._____---..-.-.....----------------------- +--+ eee 6,800 9,770 
Salt... .---2---- ee ee eee eee. = 59, 02.4 62,710 
Stone, sand, and gravel: 

. Dimension stone, crude and partly worked_____--.-.--------.-..-/--- 22 Lee 495 529 
' . Sand and gravel____-_-_-._-----_--.-------------------s------------------- 82 (4) 

MINERAL FUELS AND RELATED MATERIALS 
Carbon black__----_--.---- 22 ee eee eee eee eee eee 21 164 
Coal and coke, including briquets.____._.__.____---_--_-_u--- eee 139 83 
Gas hydrocarbons, natural gas liquids: - oo 

Natural gasoline_____.-....._-..__-_._.-.-.._-..----thousand 42-gallon barrels_- 2,756 2,911 . 
Liquefied petroleum gases____.._.--_-.--------------.---------------d0__.: 5,741 6,014 

' Petroleum: 
_ Crude and partly refined_____-______-_-_- eee et s--do___. 886,635 898 , 499 

Refinery products: . 
Gasoline____--_.-_-____---2- eee eee eee -do_... «=©=—- 22,639 28 ,810 
Kerosine___..--__--..---_.---.------- ee - dO. 692 278 
Jet fuel____.-_ eee - dO (2) 22,804 
Distillate fuel oil... 22 eee eee eee eee ee -----do_... 44, 937 . 40,265 
Residual fuel oil__-.-.-.._._.-------_-_- eee ----do___. 239,294 233 , 749 
Lubricants_____-_--- ee eee donee 2,685 2,928 
Asphalt__....-._-_------_-2 a ---e---- -d0L 3,210 2,896 
Other___.___________- eee eee ---- do... = 26, 801 2,630 

NA Not available. . 
1 Less than 4 unit. 
2 Included with other in 1967. 

Source: Direccién General de Estadistica y Censos Nacionales, Ministerio de Fomento, Boletin de Comercio 
Exterior, 1967 and 1968; Memoria y Cuenta, Afio 1967 and 1968, Caracas, Venezuela.
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Table 3.—Venezuela: Principal destinations of selected mineral commodity exports, 1968 

(Thousand metric tons unless otherwise specified) 

Commodity Quantity 

METALS 
Iron and steel: , 

Ore and concentrates, total________-_.--.----_------.--------------------------------- 15,053 
United States__..._.._____-___-----_---_-_-----eee eee ------- =: 10, 470 

Metal, total.______._________.____----- eee eee eee 270 
Argentina______._-------------------------------------------------------------- 98 
Mexico______-.--..------------------ ++ ee eee ee eee 64 
Japan__.-_-._-- ee eee ee eee 60. 

NONMETALS 
Cement, total_.-.._-..__-._____--__ ee ee eee eee eee 113 

Surinam___.-...---_-----.---.---------- = ee eee 47 
Brazil___-------.--.-.-_-____-_-_-___-__- 2 ee eeeeeeeeeeeeeeee 31 

MINERAL FUELS AND RELATED MATERIALS 
Gas hydrocarbons, natural gas liquids, total____._...________._.....-thousand 42-gallon barrels _- 8,925 

Brazil___---.--.-..--.----.-_----_------ ee --- - -d0e 2,602 
Argentina. _-_.-..-----_------.---~---__-- de 1,973 
United States____.._--___-__- eee eee eee eee eee eee dO. 1,652 

Petroleum: 
Crude and partly refined, total._...-.-_._-__--____-_-_--_-_-_--- ~~ eee -__--.do___. 898,499 

Netherlands Antilles___..__._________--___.-_-----.------.---------------.-do_.__. 257,481 
United States_.__________.__-__- eee eee eee eee -- dow. )«=—« 168 , 965 
Canada______-_-_---._.___-------------------.----------------------------do__-. 102,307 
Trinidad and Tobago______-_._----.-..----------------------------------.--do___. 75,522 

Refinery products: 
Gasoline, total____-----.-_-_.--_------------------------------------------do._.. 28,810 

Puerto Rico___.-_.._-___.__----_--_--_---..---- eee - de 13 , 505 
United States________. eee eee doe 4,807 
United Kingdom. _._.___._...----_-_-------------------------.---------do___- 4,469 

Kerosine, total......-___._-_-_--- eee eee eee eee dole 278 
United Kingdom. -__.-_.__---------------------------------------------do___- 278 - 

Jet fuel, total________________-__ i eee eee eee doe 22,804 
United States___.__..________ iii ei eee ee ---do__.. = =—s_« 14, 895 

Distillate fuel oil, total.__._.-_.-__--__ ee eee eee eee -do___. 40,265 
Canada__________- ~~ eee eee eee eee dO 16,335 
United States___._._.- eee eee do 6,782 
United Kingdom_.._..._..._-_.__-_-_-------------------------_---------d0__.- 2,194 

Residual fuel oil, total. _.-.....-- 2-2-2 eee eee -do___. §=692388, T49 
United States___._.._-_--__-----2 +--+ -----do._-- =159,564 

Lubricants, total____..._.___ 22 eee eee eee - do. 2,928 
United Kingdom. _________--------------------------------------------d0_--- 1,425 
Sweden_____.-__--___---------_------------------.---------------.---d0___- 600 

Asphalt, total___-_-.____--.------_------------------------------+---------do_-_- 2,896 
United States___________--________ i eee eee - doe 2,336 

Other, total___.._.__.._____-___ Lee eee eee - dole 2,630 
Brazil ______----_----_- eee eee eee eee - dO. 1,144 
Argentina ____.___._-_-___----_--.------------.----_------------------do_=.- 289 
United Kingdom ____.____..---..:----------_--------------------------do__-- 247 

Table 4.—Venezuela: Imports of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS 
Aluminum: 

Oxide (alumina) and hydroxide_____.___-_--.------------------------------- 465 -25,898 
Metal: 

Unwrought.__._______---------------------- eee 2,694 311 
Semimanufactures____..._.___.--..--------- ue eee 10,065 8,556 

Antimony, metal, including alloys, all forms___._.--_-.-------------------------- 18 14 
Arsenic, trioxide, and pentoxide__________-.__.-------.--.------------------.--- 26 20 
Chromite______......-....-.---__------------_- eee eee 2,223 4,934 
Copper: 

Copper sulfate____._-.__------------------------------------------------- 23 64 
Metal: 

Unwrought____.__-._..-.---~--- eee eee ee 235 430 
Semimanufactures________-__.-.---------- eee eee eee 7,083 7,444 

Gold, metal, worked or partly worked___._.-.---..--------------.-.-troy ounces-. 4,919 9,356 
Iron and steel, metal: 

Scrap__-.------------------------------ +--+ ee eee 4,710 31,094 
Pig iron, ferroalloys, and similar materials-_--._.--..----_-------------------- 3,646 8,472 . 
Steel, primary forms, ingots______-.-_-_--.-------------------------------- 5,366 6,714 
Semimanufactures: 

Bars, rods, sections_______....--..------------------------------------ 55,309 55,439 
Universals, plates, and sheets: 

Medium plates and sheets, uncoated. __....-.----------------------- 223,345 226 , 420 
Other coated plates and sheets___.......-.------------------------- 69,197 71,104
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Table 4.—Venezuela: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS—Continued 
Iron and steel—Continued 
.  Semimanufactures—Continued 

Universals, plates, and sheets—Continued 
Other______.---_-_-------_------------------- +--+ ---------- =: 17, , 684 17,176 

Hoop and strip__.__-___-_____-------------------------------------- ee 3,081 4,997 
Rails and accessories._____..------------------------------------------ 1,422 1,526 

. Wire____-__.-------------------------------------------------------- 24,476 23,907 
Tubes, pipes, and fittings_._._.._._--.------------_----------.------.-- 56,960 66 , 262 
Other_____-_-_---------------------------------- +--+ ee 811 1,357 

Lead, metal, including alloys, all forms___--_---.-_______----.-___----_2 2 eee 5,255 5,087 
Mercury____._---__-------------------------------------------76-pound flasks __ 55 85 
Nickel, metal, including alloys, all forms_____-___-__._____.-----2 2-2 eee 68 246 
Platinum-group metals, including alloys, all forms, platinum_______..__troy ounces__ 86,839 52,020 
Silver, metal, including alloys, all forms_____-___._------_-----.____.___.__do____ 161,814 193 ,612 
Tin, metal, including alloys, all forms__-____--_----_-----_-------------long tons_-_ 328 223 
Titanium oxide_______-_-_.---_ ee eee eee 4,105 4,629 
Zine, metal, including alloys: 

Unwrought. ___-_--_----_---_---------------------------- eee >) 5, 129 6,865 
Semimanufactures_________.__.------------.-_.--__-----_-- eee 247 934 

NONMETALS . 
Abrasives, natural, n.e.s__.__.____-.----_----- eee eee eee 199 355 
Asbestos_____-__--- eee eee eee eee eee 5,011 5,664 
Barite..____.--_------------ eee eee eee 8,169 14,929 
Boron materials, crude natural borates_______.__.-________----_----_-__________-.- 1,461 1,270 
Cement__._.._.._-_._-------_______---- eee eee 515 1,569 

_ Clays and clay products (including all refractory brick), crude’clay, n.e.s.: 
Bentonite____.-.-_-.-___-_____-_--- eee eee 4,406 - 8,414 
Kaolin (china clay)_____.._____...---_------ 2 eee eee ee 6,478 9,799 

. Other_____---_---_---_--_--_ eee eee eee =) 11, 085 16,132 
Cryolite and chiolite...______..__.._.---- 2 __- Lee eee eee 1,104 411 
Diamond, industrial______...._..___._______________..-__...._thousand carats __ 20 2,115 
Diatomite and other infusorial earths._._-______________-________-_______ ue _____- 2,931 2,871 
Feldspar____-----------_-_ 2 - eee 8,319 9,801 
Fertilizer materials, crude and manufactured: 

Nitrogenous___-._._-.--_------------------------- eee 27, 954 16,078 
Phosphatic____.._-_-.------.--------------------------------------------- 10,752 2 
Potassie__________-___-. eee eee eee eee 25,300 24,076 
Mixed____.-_._--_------------------ +e eee 365 353 

Fluorspar___._-------------------------------------------------------- + -ee 1,999 202 
Graphite, natural_________--_____.___----__--__--- eee 270 189 
Gypsum and plasters_____.-._.--_---------_---------------- ee 210 214 
Magnesite_.____--__-__------------------------------------------------------e 1,800 3,457 
Mica, all forms______-.__-__-___-_______--_---.----- eee 488 359 
Salt__...----_------------- eee eee () 55 
Sodium and potassium compounds______._________-____-- ee eee eee--_--- = 48, 881 63 , 763 
Stone, sand, and gravel: 

Dimension stone____.-__.__-_____-_-_._- ee ee eee eee eee 3,462 2,690 
Crushed rock___.___-----_--------------_-----_--------- eee ---- «= 49, 608 42 ,563 

_ Sand and gravel__._-.--__------_--_-_ eee eee eee 5,045 7,351 
Sulfur 2... eee eee eee eee) = 26, 891 42 ,961 
Tale, steatite._______-__-_------------------------------------+----- +--+ 3,437 5,804 
Vermiculite__.._._..-..-.--_-------------------- ee eee 221 524 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural______________________-.--_-__-------- ee. 245 624 
Carbon black___-_-_--_-_---__-__---__--__--._-------------- eee. 460 721 
Coal, all grades, including briquets_____._._______---.---.-_-----------------+--- 4,463 18 ,202 
Coke and semicoke. _______________._-__--__---_-__ eee ee «6-208, , 881 360 , 288 
Petroleum refinery products: 

Gasoline_________.-_._____________-________.__-thousand 42-gallon barrels_- 209 62 
Kerosine__.______..._-_____ 2 ieee ee dL 1 1 
Lubriecants_____-_-. -_--- eee do. 37 43 
Mineral jelly and wax_____________-___-_---.-_-_-_---_-.------------do___- 2 11 
Other__.._.----_--------__-__ eee eee dO 57 41 

1 Less than 1% unit. 
2 Mostly unrefined. 

Source: Direecciédn General de Estadistica y Censos Nacionales, Ministerio de Fomento, Boletin de Comercio 
Exterior, 1967 and 1968, Caracas, Venezuela.
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Table 5.—Venezuela: Principal sources of selected mineral commodity imports, 1968 

(Thousand metric tons unless otherwise specified) . 

| Commodity o Quantity 

) METALS 
Aluminum, metal: 

Oxide (alumina) and hydroxide, total. _..-..-..------------ - eee eee 26 
United States....--...-------_------------------ eeeeeee e 26 

Iron and steel, metal: 
Scrap, total._...-----.-.----------------- eee ee eee ee eee 31 

United States__._..--.-..---------- eet eee eee eee 27 
Semimanufactures, total___......----_--.-------------.-------------------------------- 468 

Japan..____------.--_------ en een need 
West Germany_-_-_---.----------------------------- +--+ eee eee 64 
Belgium-Luxembourg..........--..----------.--_--___--- ++ -- eee e 54 

Platinum-group metals, including alloys, all forms, platinum, total__...-.-thousand troy ounces. - 52 
West Germany..._..._--.-------- eee eee dL 50 

Silver, metal, including alloys, total_.........._.-.- 2 ---- eee eee ---do.__. «194 
United States_._.......------------------- doe dT 

NONMETALS 
Barite, total._....-...---.---------------- ++ eee eee ee 15 

Brazil__.-.-.-.-------------------------------- +--+ ee 12 
Fertilizer materials, crude and manufactured, total____.-._..-_.-_2 eee Al 

United States___..-.-...------------------ ee eee eee eee eee 24 
Spain. ..------.---------------------- ee eee 11 

Sodium and potassium compounds, total_.___--......._..---_.---.-----.------------- +--+ ee 64 
United States___.....----------------------- ee 55 

Sulfur, total. ...-.-..-.-.--..------------ eee eee ee 43 
Poland_..-----..------------------------- eee eee 31 

MINERAL FUELS AND RELATED MATERIALS — 
Coal, all grades, including briquets, total_.._.....__...-----___ eee eee 18 

United States__.._-._--.-.---------- +--+ ee eee eee ee 9 
United Kingdom. -__....-....----.-----.------------ +--+ eee 9 

Coke and semicoke, total.........-.-_...---.----- ei aee-ee-------- 860 
United States___.--_----------------.------------------- +--+ ----------- = 164 
Norway._....._--.-------- ee ee eee eee ee ee eee eee eee eee --)—s188 

COMMODITY REVIEW 

METALS Iron and Steel.—As a result of increased 
Alumi Th . ity of V a’ steel production in the United States and | 

1 0 eninan c dares y 1 enezue’aS Western Europe and strikes which affected 
ony a from IL 000 by 22.500 oe was i ore production in other parts of the world, 
by th 7 ‘aol i . , ons per ee _ Venezuela’s iron ore production increased 

ay me r96e. Thir 1 an hoc, ted at voce almost 22 percent during 1969. Almost all 
pring - ais plant, located at Matan- of the country’s output was accounted for 

zas ate eutsice of dacnn or 18 Oper by the Orinoco Mining Co., a subsidiary of 
, ated Dy eR. sel de Monte ” a coe ‘United States Steel Corp., which produced 

| ener ‘Vv oe s d c. s Xo. “CV Gh 80 percent of the total and Iron Mines Co. 
poracion Venezolana de uayana (C.V. ) * of Venezuela, a subsidiary of Bethlehem 
a Venezuelan Government entity. Electric g.4) ¢ orp., which produced 18 percent 
power is suppiied to the plant from the The remaining 2 percent consisted of ore 

Y a th, ectric Ic al a one Dam produced in connection with test drilling 

and the recently completed Gurl Jam. and other evaluation activities at the San 
Gold.—Early in 1969, J. R. Mowat & As- Isidro deposits near Ciudad Piar. 

sociates, Ltd., a Canadian consulting firm, Approximately 95 percent of Venezuela’s 
completed an extensive 2 year exploration 1969 iron ore output was exported. Almost 
program in the El Callao area of the State 41) domestic consumption was accounted 
of Bolivar under contract to the Ministerio 5, by Siderurgica del Orinoco, S.A. (SI- 
de Minas e Hidrocarburos. The project re- DOR), a subsidiary of C.V.G., which ob- 
sulted in the discovery of an additional 2 tained the bulk of its ore supply from Ori- 
million tons of gold ore in the area which yoco Mining. 
had been the site of large-scale gold min- Construction at Orinoco Mining’s 1- 

ing before rising costs resulted in the de- million-ton-per-year iron-ore briqueting 

cline of operations during the late 1940s plant at Puerto Ordaz was considerably de- 
and the cessation of all significant activity layed by labor problems during 1969. 

in the early 1950's. These problems had not been resolved at
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yearend, and completion of the plant was of Aragua and Miranda, and preliminary 
expected to be delayed until at least late arrangements with the French firm were 

in 1971. This plant will use a natural gas terminated. Subsequently, the Ministerio 
reduction process to upgrade ore to an av- invited 12 international companies, includ- 
erage 86,5 percent iron content. ing Société Le Nickel and four U.S.-owned 

A study to determine the feasibility of fit™ms, to make preliminary offers. The 
exploiting the San Isidro iron-ore deposits U-.S.-owned firms invited were Universal 
was near completion at yearend 1969. This Nickel Corp., Whittaker Corp., National. 
study was being carried out under contract Bulk Carriers, and Occidental Corporation 
to the Ministerio de Minas e Hidrocarbu-. 4¢ Venezuela, a subsidiary of Occidental 

ros by a consortium consisting of Philipp Petroleum Corp. Reserves in the Loma de 
Brothers of the United States, Wells Over- Hierro deposit have been estimated at. 38 
seas, Ltd., of Canada, and Schneider-Creu- _ million metric tons of dry ore with an av- 

sot of France. : erage nickel content of approximately 1.5 

Venezuela’s output of pig iron, produced percent. 
, exclusively by SIDOR, declined almost 4 | 

percent during 1969. Output of crude steel NONMETALS 
and semimanufactures, which declined 5 Asbestos.—During 1969, the Ministerio 

and 3 percent, respectively, was also ac- de Minas e Hidrocarburos was engaged in 
counted for primarily by SIDOR with the final phase of its evaluation of the as- 
small quantities being produced by Sideriy- _bestos deposits at Tinaquillo in the State 
gica Venezolana, S.A. (SIVENSA), a pri- of Cojedes. The economically exploitable 
vate company. This small decrease in the reserves contained in these deposits were 
production of iron and steel resulted al- calculated by the Ministeria at 1.5 million 
most entirely from a short strike against tons of fibre-bearing rock. An unidentified | 
SIDOR early in September and a second international company reportedly submit- 
strike against the same company, which ted a preliminary proposal at yearend for 
lasted almost the entire month of Decem- the development and exploitation of these 

ber. deposits. 

Work on the installation of two soaking Fertilizer Materials—Work continued 
pits and an oxygen unit at SIDOR’s Ciu- during 1969 on the expansion of the chem- 

dad Guayana steel mill was in progress at ical fertilizer facilities of the Instituto Ve- 
yearend 1969. Bidding on the supply, in- nezolano de Petroquimica (I.V.P.), the na- 
stallation, and preliminary operation of the tional petrochemical company, at Moron. 
equipment for SIDOR’s planned expansion A new 600-ton-per-year ammonia plant, 
into flat products and tin plate manufac- which will raise the ammonia output of 
ture, were delayed by political difficulties, the Morén complex to 200,000 tons per 
and at yearend a new deadline of May year, was nearing completion at yearend. . 
1970 had been set for offers. As of the same. date, the basic engineering 

A contract was awarded during 1969 to studies for a planned 750-ton-per-year urea — 

Tippetts, Abbey, McCarthy, and Stratton for Plant had been completed, and the basic 
a study concerning the possibilities of im- ¢®8ineering phase of the project for the 
proving the transportation of iron ore and production of phosphate fertilizers had al- 

steel products. Alternatives under consider- ™ost been concluded. 
ation are (1) a railroad from Puerto Ordaz Activities at the site of a planned petro- 
to the Caribbean port of Guanta; (2) fur- chemicals complex at El Tablazo near 

ther dredging of the Orinoco River to Lake Maracaibo were limited primarily to 
accommodate vessels of deeper draft; (3) | civil works construction during 1969. How- 
loading facilities at the mouth of the Orin- ever, by yearend, work had been initiated 
oco; and (4) an ore slurry pipeline to the on the ammonia plant of Venezolana de 
coast. The dredging alternative is con- Nitrégeno (NITROVEN), a joint venture 
sidered most likely to be adopted. owned 50 percent by I.V.P., 40 percent by 

Nickel.—The Ministerio de Minas e Hid- International Development and Investment, 
rocarburos and Société Le Nickel were un- a U.S. and European consortium, and 10 
able to reach an agreement on a joint ven- percent by Petroquimica Atlantico of Co- 

ture for the development of the nickel lumbia. This plant, scheduled for comple- 
deposits at Loma de Hierro in the States tion during 1972, will have a capacity to
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produce 594,000 tons of ammonia and of these investigations prove favorable, the 

792,000 tons of urea annually. consortium apparently would have priority 

A project involving the construction of a Tights with respect to negotiations for an 
1,500-ton-per-day ammonia plant adjacent ¢XPloitation contract. 
to the Bajo Grande natural gas proces- Petroleum and Natural Gas.—Venezue- 
sing plant was cancelled. The ammonia _ 1a’s output of crude oil declined slightly to 

plant was to have been built by a con- 3,594 061 barrels per day during 1969. Me- 
sortium consisting of Venezuelan Sun Oi] dium crudes (22.1° to 30° API) accounted 
Co., LV.P., Venezuelan Atlantic Refining for approximately 40 percent of total pro- 

| Co., Texaco Maracaibo, Inc., and Texaco duction, light crudes (over 30° API) 35 
Seaboard, Inc. percent, and heavy crudes (under 22.1° 

API) 25 percent. Companies owned by 
MINERAL FUELS U.S. firms produced about 73 percent of 

| ; the total with Creole Petroleum Corp., a 
Coal.—Coal output increased by more  sybsidiary of Standard Oil Co. (New Jer- 

than 5 percent during 1969. All output sey) , alone accounting for 43 percent. 
was from the State of Tachira, and the Natural gas production, over 98 percent 
principal producing company was C.A. of which was from oilfields, rose 2 percent 
Minas de Carbon de Lobatera, which ac- to 4,584 million cubic feet per day in 1969. 
counted for 85 percent of the total. This resulted primarily from a 36-cubic- 

During the last half of 1969, an agree- foot-per-barrel increase in the average 
ment in principal was reached between the — gas/oil ratio at producing oil wells to 1,275 
Ministerio de Minas e Hidrocarburos and cubic feet per barrel during the year. The 
a British consortium whereby the latter output of natural gas liquids rose almost 
was to investigate the commercial possibili- 10 percent to 38,000 barrels per day in 
ties of the Naricual mines and of the coal conjunction with an increase in the capac- 
deposits in the Parija district of the State ity of the country’s natural gas processing 

of Zulia at its own cost. Should the results _ plants. | 

Table 6.—Venezuela: Salient statistics of the petroleum and natural gas industry 

1967 1968 1969 

Crude oil: . 
Production___-._---..-----.------thousand 42-gallon barrels... 1,292,876 1,319,340 1,811,832 
Processed at refineries_..__..........-_.--/-..-._....._do__.- 425 , 582 434 ,032 421,783 
Eyxports.._-..--..-----------------------------------do._.- 886 , 635 898 , 499 9038 , 728 

Natural gas: 
- Production... -..-.....-_-...----.--------million cubie feet__ ™1,615,992 1,684,602 1,672,989 
Sales___.------.------------- +--+ - do = ™ 119,328 r 125,331 130 , 734 
Producers’ fuel__.____--.----------------------------do.-.. 145,884 r 148 , 462 151,075 
Shrinkage due to extraction of natural gas liquids. ____..do__-- t 27,439 27,404 32,277 
Field injection. _____.--_---.----.-.-----------------do-... 700,640 t 738,179 752,835 
Flared or otherwise lost_____._._.__.....-_....-_...---do___. 622,701 r 695,226 606 , 068 

Natural gas liquids: 
Production. _.__...._...-.._--.. thousand 42-gallon barrels__ 12,692 12 , 567 13 , 820 
Exports. .--..-----.-------- 2-0 8,497 8,925 7,771 

_ Refinery products: 
Refinery output !____.__..-----.-------_--------------do_ 424,931 433 , 437 422 ,067 
Consumption. ~__---..--_.---------------------------do---_ t 46,967 r 50,508 51,463 
International bunkers____.._.....____..._-----..-_--.do____ 19,801 20,380 18 ,913 
Exports___..-------------+-------------------------do-__- 340 , 258 334,360 341,209 

t Revised. 
1 Includes refinery fuel. 

Source: Ministerio de Minas e Hidrocarburos. Memoria y Cuenta, Afio 1967, 1968, y 1969, Caracas, 
Venezuela, March 1968, March 1969, and March 1970. 

Proved reserves of crude oil declined for date. Approximately 92 percent of total 
the fourth consecutive year, dropping 779 proved gas reserves was accounted for by 
million barrels to a reported total of dissolved and associated gas; only 8 percent 
14,890 million barrels at yearend 1969. was nonassociated. 
Natural gas reserves, on the other hand, Geologic and geophysical exploration 
increased 325 billion cubic feet to a total and exploratory, development, and injec- 
of 27,077 billion cubic feet as of the same tion drilling activities were as follows:
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1967 1968 1969 
Geologic and geophysical exploration: , 

Geologic surveying. ________...._.-._..._.._.-party months__ 4.2 3.5 3.5 
Gravimetric surveying____._.-._..-_--_-_.-__.-------do.-..  -LL-L- ee 0.5 0.7 
Magnetic surveying___....._..------.-_---__---.-----dO.--.  -_.----- 0.5 0.7 
Seismic surveying___.._.-_.---_----_------------_---do____ 5.6 9.2. 12.9 
Structural drilling_ _._--._...-.-2--------------------do___- 5.1 5.0 11.3 

Total___------------------------------------------do___- 14.9 18.7 29.1 

Drilling: | 
Wells drilled: _ 

Exploratory: 
Oil__..-.----.--------------.---------~---number-- 44 74 69 
Dry._._--------------------_--------------do____ 31 26 33 

Subtotal_____---------2------------------do___- 75 100 102 

Development: 
Oil__.--..---------------------------------.do0___- 232 324 375 
Dry.._--.---------------------------------d0___ 11 14 12 

Subtotal____---.-------------------------do-_-- 248 338 387 
Injection. _.-._.....-.----.-------_---.---.-----do___- 8 9 11 

Total___.-..---------------------------------do___. 326 447 500 
Footage drilled. __...--..-----__---.----------.--thousand feet__ 2,448 3,487 3,188 

Source: Ministerio de Minas e Hidrocarburos. Memoria y Cuenta, Afio 1967, 1968, y 1969, Caracas, 
Venezuela, March 1968, March 1969, and March 1970. 

During the latter part of 1969, the Min-  C.V.P. can conclude individual service con- 

. isterio de Minas e Hidrocarburos initiated tracts with private oil companies. 
a program to examine the possibility of The capacity of gas injection facilities 
economic exploitation of the Orinoco tar was increased by 222 million cubic feet . 
belt. This belt extends through the south- daily to a total of 3,620 million cubic feet 
em portions of the States of Guarico, An- per day in 1969. Gas in j ection during the 

zoategui, and Monagas, and occupies a year was at an average rate of 2,111 cubic 
part of the Federal District of Delta Ama- feet daily. Water in jection capacity was 

curo. Estimates of the total crude oil in raised 166,000 barrels per day to a total of 

_ place within the tar belt vary from 200 to 1,480,000 barrels daily by yearend 1969, 
700 billion barrels. Most tar belt crude is and the average injection rate during the 

too heavy for production by normal year was 1,046,000 barrels per day. 

means. Refinery output averaged 1,156,000 bar- | 

| At midyear, the Government oil com-_ rels per day during 1969, down almost 3 
pany, Corporacién Venezolano del Petrdleo percent from the previous year. This de- 
(C.V.P.) , awarded a contract to Geophysi- cline resulted from a sharp drop in the 
cal Service, Inc., a U.S. company, for an output of the Venezuelan Gulf Refining 
offshore geophysical survey. This survey is Co. plant at Puerto La Cruz after it was 
to cover an area of 1,375,000 hectares on seriously damaged by an explosion and fire 
the Continental Shelf between the Orinoco in March 1969. Effective throughput capac- 
delta and the Venezuela-Trinidad median ity of this refinery was reduced from a nor- 

line. Results of the survey were to be de- mal 159,000 barrels per day to approxi- 
livered to C.V.P. by July 1970. mately 100,000 barrels per day during the 

Revised bids for service contract areas remainder of the year, but repairs were 
covering approximately 250,000 hectares in expected to be completed by mid-1970. 
the southern part of Lake Maracaibo were A desulfurization plant with a capacity 
submitted to C.V.P. in July 1969. As of of 55,000 barrels per day of residual fuel 
that date, C.V.P. had offers from 11 com- oil with a maximum sulfur content of 1 

panies or groups of companies involving a percent was placed’ on stream at the Cia. 
total of 16 firms, 10 of which were U.S.- Shell de Venezuela Ltd., refinery at Cardén 

owned. At yearend, the Government was in December 1969. Construction continued 
preparing to request the Venezuelan Con- on the desulfurization complex at the Cre- 
gress for approval of the contract bases ole Petroleum Corp. plant at Amuay. This 
(minimum conditions) established by facility, when completed, is to have a ca- 
C.V.P. This approval is necessary before pacity of 170,000 barrels per day of 1-per-
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| cent sulfur residual fuel oil. The first gas to the desulfurization facilities under 
phase of the Amuay desulfurization com- construction at Amuay. A_ 106-kilometer 
plex was scheduled to go on stream in gas pipeline with a capacity of 275 million 
mid-1970. Both the Cardén and Amuay de- cubic feet per day connecting a gas com- 
sulfurization facilities are of the hydrogen pression plant in the center of Lake Mara- 
process type and will depend on natural caibo with the El Tablazo petrochemicals 
gas from oilfields in the Lake Maracaibo complex and the La Paz-Cardén gas trans- 
area to provide feedstock for the necessary _ mission line was built jointly by C.V.P. 
hydrogen. and Cia. Shell de Venezuela, Ltd. Approxi- 

Creole Petroleum Corp. signed a contract mately 87 kilometers of natural gas line 7 
with the Fluor Construction Co. during was abandoned during 1969 by Venezuelan 
the latter part of 1969 for the construction Atlantic Transmission Corp. 
of a fifth atmospheric distillation unit at At yearend, a 230-kilometer natural gas 

the Amuay refinery. Completion of this pipeline was under construction from 
unit would increase the refinery’s through-  Anaco to Puerto Ordaz. This C.V.P. line, 
put capacity by more than 40 percent to which is to supply gas to Orinoco Mining 
640,000 barrels per day. However, at year- Co.’s iron-ore processing plant under con- 
end, this project had not received the nec- struction at Puerto Ordaz, was scheduled 
essary Government approval. for completion in mid-1970. 

C.V.P. continued to seek the formation An agreement reached between the Phil- 
of a joint Government-private enterprise adelphia Gas Works of Philadelphia, Pa., 
for the construction and operation of a and C.V.P. near the end of 1969 calls for a 
135,000-barrel-per-day refinery. This plant joint effort to determine the economic, fi- 
would be designed to process heavy crude yancial, and operational requirements for 
oils which would be provided by C.V.P. _ the exportation of liquefied natural gas 

The total length of refined products and from Venezuela. Philadelphia Gas Works is 
natural gas pipelines in service increased ,, study the liquefied natural gas market 

29 and 261 kilometers, respectively, during possibilities in the U.S. east coast area, : 1969, but Ministerio de Minas e Hidrocar- prepare preliminary engineering require- 

buros figures showed a 479-kilometer de- nents for receiving and sales facilities, and 
crease in the length of crude oil lines in develop related financial studies. The | 

service as a result of the dismantlement of  apyeement also calls for Philadelphia Gas 
58 kilometers of line and the revision of works and CVP. to collaborate in the 

previously published totals to eliminate election of processes and designs, both for 
duplication and any field gathering lines the jiquefaction plant and the necessary 
which had erroneously been included. Data tankers. C.V.P. will be responsible’ for ar- 
on the length of pipelines in operation at +angements with respect to the required 
yearend 1969 were as follows: natural gas supply and is to prepare pre- 

| liminary engineering studies for the facili- 
RG tal length ties needed to transport the gas to the liq- 

Type of line (kilometers) uefaction plant which would be constructed 

Crudeoil: at Puerto La Cruz. 

Qrunk --------n-n-n-zoone-n-n-- 8,889 Should C.V.P. decide that a liquefied 
econdary_..__--....._.-_...._._._ 2,568 

—=——==— natural gas exports program would be fea- 
Refines eg errr 592 sible, it plans to form a joint venture with 

ned products. _-.._-.-__---.-_-____-_ 512 : : 
Natural gas___.___.__....._._..-__-._ 2,586 foreign investors for development of the 

Total.....------------------. 8,97 project. Press accounts indicate a probable 
—.— volume of 500 million cubic feet per day 
Moores: y Cuero, ge 1968 Care wos Yona for such an export program and a target 
March 1970. date of 1974 or 1975. 

Several ‘petrochemical projects in addi- 
The longest pipeline completed during tion to those summarized previously under 

1969 was the gasline constructed by Creole “Fertilizer Materials’ were completed or in 
Petroleum Corp. from Ulé in the north- the planning stage during 1969. Work was 
eastern Lake Maracaibo area to the Amuay completed on both the dodecyl-benzene 
refinery. This 240-kilometer, 165-million-cu- and phthalic anhydride plants in Valencia. 
bic-foot-per-day line will supply natural The 15,000-ton-per-year dodecyl-benzene
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plant was built by Quimica Venoco, a a 50,000-ton-per-year, low-density polyethyl- 
company owned 55 percent by private ene plant planned for the El Tablazo pe- 
Venezuelan investors and 15 percent each trochemicals complex. This plant is to be 
by Phillips Investment Corp; Inversiones built by Unicar Petroquimica, C.A.. which 

Shell; and I.V.P. Oxidaciones Organica, is owned 60 percent by Union Carbide 
owned by the Montana Group; Sherwin- Corp. and 40 percent by I.V.P. Also under 
Williams Co.. I.V.P erected the 3,000-ton- consideration for construction at El Tab- 
per-year phthalic anhydride plant lazo were an I.V.P.-B.F. Goodrich Co. proj- 

During the latter part of 1969, I.V.P. ect for the production of 50,000 tons of 
called for bids on the construction of a vinyl chloride monomer and 30,000 tons of 

- chloro-soda. plant at El Tablazo which polyvinyl chloride annually, and an I.V.P.- 
would have a capacity to produce 35,000 Ashland Chemical Co. project for the pro- 
tons of chlorine and 39,200 tons of caustic duction of 40,000 tons of isoprene and 

soda annually Some details were still poly-isoprene and 38,000 tons of methanol 
being negotiated at yearend with respect to per year.



Table 7.—Venezuela: Distribution of landholdings, crude oil production, and refining capacity, by companies, 1969 

Refining 
Concessions ! capacity 
and assigna- Crude oil as of 

Nationality tions? as of production Dee. 31, 
Company Principal ownership or affiliation of ownership Dec. 31, (thousand 1969 

1969 42-gallon (thousand 
(hectares) barrels) 42-gallon 

| barrels 
daily) ey] 

PRIVATE ta 
Caracas Petroleum, S.A__.....-..----..-.-.--------. Ultramar Co., Ltd_._.--...-.---.-__.-_-.. British-_-..._._._-____. 29 , 883 2,263 -o--e 
Chevron Oil Co. de Venezuela, S.A_-_-----------.----- Standard Oil Co. of California._..._....... United States__.._____ 108 ,625 17,893 62 < 
Cia. Shell de Venezuela, Ltd. _._--.---.--.....--.--. Royal Dutch/Shell Group_._-......._...... British/Duteh.___-__- 301 , 428 338 , 569 404 2 
Cia. Espafiola de Petréleos, S.A__...---.-.-----.--.- Cia. Espafiola de Petrdédleos, S.A.......-.... Spamish__----.- ----_- 10, 546 --n----- ----- ti 
Continental Oil Co. of Venezuela___._............... Continental Oil Co___.__.....-....------- United States__.______ 797 4,045 waane e 
Coro Petroleum Co. ___---------------------------- Texaco, Ine_._.-__---..------------------ ----0......._------. 70,865 3,788 = =e m 
Creole Petroleum Corp... .-.-.---------------------. Standard Oil Co. (New Jersey)_..-.---.-_--. --.-do_.__-_-2- 2 ee ee 651 , 833 559 , 866 524 
International Petroleum (Venezuela), Ltd_._.__------.  -~--do___________-_----_--------- eee el ee 6,138 625 wooee 3 
King Mill Oil Co., C.A_._.-..--2-----.2------------- King Mill Oil Co___ 2222 eee dole 4,970 wn------ ----- oS 
Mene Grande Oil Co., C.A____-----.--------------.- Gulf Oil Corp__._.-.--.-_2 22. OL 600 , 227 145 , 482 wa--- c 
Mito Juan Concesionaria de Hidrocarburos, C.A_...... Venezuelan investors._._..._._._....------.-. Venezuelan_.___.___.- 27,296 _ 156 w---- n 
Mobil Oil Co. de Venezuela__................------- Mobil Oil Corp_......-.------------------ United States._.-----. 144,054 38,931 100 a 
Pan American Venezuelan Oil Co__......-...-.--.--- Standard Oil Co. (Indiana)__.....--.-----.  ----do.-_ 222 2 elle 5,500 36 ----- ne 
Phillips Petroleum Co. - ---—-«-----=------------=-+- Phillips Petroleum Co___..._..-.---------. ----do_-_--_-------e eee 45,470 16,256 4 
Signal Oil and Gas of Venezuela____..........-..---. Signal Companies, Inc__._..-...------.--.  ----do____----_------ 7,000 3,745 ----- oO 
Sinclair Venezuelan Oil Co_-_-.._-.__---.----------- Atlantic Richfield Co.____.....-.--------- ~---do_._--..----.--- 97,897 18,778 45 = 
Sociedad Anénima Petrolera (Petmer) Las Mercedes__._ Texaco, Inc., and Ultramar Co., Ltd_._..._.. United States/British _- 63 , 026 1,290 a < 
Talén Petroleum Co., C.A____-.-...-.-...._-.-.--... Kirby Petroleum Co_____._._._..__.-.---.. United States__.__.._. 60,167. 1,260 w-eee ti 
Texaco Maracaibo, Inc__-.__.........-_------------- Texaco, Inc.......__.....----------------  ----@0___._-..-.----- 8,147 81,770 _ae-- z 
Texas Petroleum Co._____...----.----------------- ----G0_....--_- en eee eee eee nee GO «1245328 24,691 10 x 
Venezuelan American Independent Oil Producers Asso- Atlantic Richfield Co., Sun Oil Co., Texaco, --..do_.........---_- 841 oe ee ae eee ¢ 

ciation, Inc. Ine. » 

Venezuelan Atlantic Refining Co__........_.......... Atlantic Richfield Co_______.._.._.---_--.  ----do___---_---- 2 ee 24,751 _----..- ----- 3 
Venezuelan Gulf Refining Co..-_._....-.-.--.--.---- Gulf Oil Corp_.2. 2-2-2 2d Lee pene eeee 159 
Venezuelan Sun Oil Co____..--_--_----_-_----------..- Sun Oil Co._.____ eee dl ee 20,000 90,641 ae 

Total private companies. ______.-.-. 22 e  e e e e  e e ee ee eee eee ee eee eee eee. 2,408,784 1,300,680 1,308 
Venezuelan Government: 

Corporacién Venezolano de Petréleo (C.V.P.)_-..---------- 2 ee ne ee eee ee eee 699 , 247 11,202 16 

Grand total. _-___-- 22 ee ee ee ee eee eee ewe eee eceeece- 3,108,081 1,811,832 1,324 
re PS PS Pci spc Pp rr PSE nani a Ppp ph pgp SPP pts LA 

1 To private companies. 
2 To the Government. 
Source: Ministerio de Minas e Hidrocarburos. Memoria y Cuenta, Afio 1969, Caracas, Venezuela, March 1970. 
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The Mine try avi e Mineral Industry of Yugoslavia 

| By Roman V. Sondermayer ! 

During 1969 Yugoslavia produced a large Titograd in Montenegro, the planning and 

variety of mineral products, remaining a financial arrangements for two alumina 

leading European producer of nonfezrous plants located near Mostar in Hercegovina 

metals and ranking fourth after the and near Sibenik in Dalmacia, the discov- 

U.S.S.R., Rumania, and West Germany in ery of a large iron ore deposit near Ljubija 
European crude oil production. Bauxite, jn Bosnia, the commissioning of a new 

antimony, copper, lead, and zinc ores and iron ore mine at Tajmiite in Macedonia, 

Metals and nonmetallics such as barite, the expansion of the Panéevo fertilizer 
feldspar, magnesite, and pyrite were among plant, the discovery of a new oilfield near 

the more important minerals Pree Iron the village of Beni¢anci in Croatia, and 

oe Cm coined nnfetu &f Sntnsive exploration for crude oll om the 
. ° . Adriatic Coast. 
iron and steel semimanufactures were re- Although mineral trade between the 
quired. Although Yugoslavia is one of the United Stat ay lavia was modes 
leading European crude oil producers, out- nate tates and rugosiavia was m est, 
put of mineral fuels was below domestic maining machinery and related equipment 
requirements, necessitating supplemental ‘Bether with technical know-how have re- 
imports of high-rank coals and liquid fuels. mained a strong area for U.S. suppliers. 
Power shortages adversely influenced min- Although no conclusive contracts have been 

eral production. made, Yugoslavs displayed particular in- 

Major activities in the mineral industry terest in U.S. participation in the mining 
of Yugoslavia in 1969 included the con- and processing of nickel, antimony, and 

struction of an aluminum smelter near aluminum and in offshore drilling. 

| PRODUCTION 

During 1969 the policy of limited invest- Petroleum exploration, production, and 
ments continued. Consequently, to maintain refining, although modest by world stand- 

or increase mineral] output, producers di- ards, were generally perfomed by modern 
rected their efforts toward better utilization nq efficient methods. All three primary 
of existing facilities rather than construction methods of oil production (flowing, pump- 
of new ones. Closing of unprofitable mines eae , | 
and conversion to opencast mining when- ‘> and gas lifting) were used; secondary 

ever possible was common. Mechanization TeCOvery methods (repressuring and water- 
of both underground and opencast mines flooding) were employed at older fields. 
proceeded at a more rapid pace than in Chemical and hydraulic methods for stimu- 

—— - 1968. lation of crude oil production were widely 
In spite of better mechanization, produc- used during 1969. 

tivity per man-shift of Yugoslav miners 
was lower than the average productivity of 1 Petroleum engineer, Bureau of Mines, Wash- 
miners in Western Europe. ington, D.C. 

801
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Table 1.—Yugoslavia: Production of selected mineral and metal commodities 
(Metric tons unless otherwise specified) . 

. Commodity ! 1967 _ 1968 1969 p 

; . METALS 
Aluminum: 

Bauxite, gross weight__.............-..---.-thousand tons__ 2,131 2,072 2,182 
Alumina, gross weight___.....--...-----------------------. 101,403 118 ,082 e 119,000 
Metal, including secondary. _...._..-.-----.----------.---- 44,574 48 ,080 48 ,370 

Antimony: 
Mine otitput, metal content_..............---_---._--L.-_-_- 3,079 r 2,657 e 3,000 

_. Metal (regulus)___--___-.-_---..--.------------------ ee 2,297 1,755 2,037 
Bismuth, metal ?..._.--..._.------.------------- eee 107 86 102 
Cadmium, metal 2e_________.-___-.---2 2 ee eee, 150 150 150 
chromium, chromite, gross weight__...--.-_....-------.----s--- 47,162 r 45,261 39 , 434 
opper: 

Mine output, metal content_._..._..2...2--.-----4--------. 63 , 152 r 70,487 e 88,000 
Blister, including secondary___..._:..---.---------_-- ae eee 76 , 707 r 83,821 e 89,000 
Refined (electrolytic): 

Primary_._-..-.------.+--.-------- +e ae 50,635 59,421 78 ,326 
. _ Seeondary....----2--------._--- eee 15,554 10 ,633 3,677 

Gold 3___. 222-2 troy ounces_. 68 ,064 90,314 _ NA 
Tron and steel: . 

Iron ore and concentrate___........._._.__._thousand tons__ 2,580 2,720 2,721 
Pig iron_....--....---------.-----.------------._--d0___. 1,177 1,201 1,198 
Ferroalloys, ali types. ___._..._._-..--__._______._._do___- 79 85 90 
Steel ingots and castings______......__.-..._-.___.__.do____ 1,882 1,997 2,220 

t qomimanufactures. . -------------+----2-------------d0_--- 1,176 1,510 1,570 
zead: 

Mine output, metal content of ore__._--..-..-.---.--------. 108,079 111,768 e 123,000 
Aetal: 

Smelter, crude, including secondary_._..........-.-----. 101,890 r 108,715 120,000 
. Refined, including secondary_._____..__....____-.._____ 93,805 ~ 94,883 106,955 
Manganese, ore and concentrates, gross weight_.___....___-___.__- 9,821 14,1386 12,331 
Mercury_____-..:--.---------.-------------_.76-pound flasks. _ 15,890 14,794 14,330 
Selenium, elemental. ._..-..---.---.--..--.---.-__. kilograms_. 4,644 9 , 637 9,000 
Silver; metal, including secondary 2___._..._thousand troy ounces-_. 3,075 2,577 3,456 
Zine: . so, 

Mine output, metal content_._....--....------_-_---- i 90,017 195,474 e 98,000 
Metal, including secondary. _.............-.---._---_._._-. 53,188 78,978 81,059 

NONMETALS 

Asbestos. 2. .-..------------- eee eee eee eee ee 9,021 10,393 11,461 
Barite_..-.-.-2 2-2 eee eee 84,478 70,436 e 71,000 
Cement, hydraulic. ._........._--_...-_.._._._.thousand tons... 8,318 3, 765 3,964 
Clays, fire clay: 

Crude___._....----------- ee eee eee 168 ,004 t 178,192 e 180,000 
Bumed._------..---------------- 2 eee eee 34,667 r 38,410 ¢ 40,000 

Feldspar, crude_____-----.----.------- eee 36 ,996 t 44,038 e 45,000 
Fertilizer materials, manufactured: 

Nitrogenous: | 
Gross weight____..-._...-.........____thousand tons__ 505 661 917 
Nitrogen content 4__....-....--------_-_---__..-do____ 101 132 183 

Phosphatic: 
Gross weight_.....--.-----.---------_-_-__--_--do___- 1,235 1,072 687 

P20s content §___-..-2 eee do 204 177 113 
Gypsum: | 

Crude._...--2:------ eee eee 170 ,925 r 196,630 e 200 ,000 
Calcined.___-.-.---------2-- kee eee 43 , 747 r §2,213 e 60,000 

Lime: . 
Quicklime_____....--...-._.-_..-_-..___:.=_thousand tons__ r941 r 983 e 1,000 
Hydrated lime___...-..--.-.--.-----_.-_--_--_--_..do___. 258 r 323 e 350 

Magnesite: . 
Crude. _..--------------- +--+ ene eee «= 424,762 400 ,316 477 ,000° 
Sintered__._.--.--------------2-- eee) 149,516 156,301 193 ,160 
Caustic calcined... eee 17 , 807 17,074 e 17,000 

Mica, all grades___....-----------------------------kilograms.. 118,659 143 ,501 NA 
Pyrites: 

Gross weight_.....-.-----.------------------------------- 424,648 r 278 ,663 e 272 ,000 
Sulfur content__...-.--.--------------------------------. 178,352 r 114,938 e 114,000 

Quartz, quartzite, and glass sand______.__.____.___thousand tons__ 629 660 NA 

Salt: 
Marine.______---.-__ eee, 40,776 10,574 NA 
Evaporated___..___.------------------------------------. 127,656 127 ,000 NA 
Other_.-___.--------- eee eee eee 41,426 NA 

Total... 2 eee eee 168 , 432 179 ,000 212,000 
Stone, sand and gravel: 

Gravel and sand excluding glass sand__thousand cubic meters__ 6,092 6,644 e 7,000 
Dimension stone and marble facing---___.._...square meters__ 305,527 369 , 631 e 370 ,000 
Broken stone and marble______.._... thousand cubic meters_. 2,171 2,128 e 2,200
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Table 1.—Yugoslavia: Production of selected. mineral and metal commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity ! 1967 1968 1969 P 
RD 

MINERAL FUELS AND RELATED MATERIALS 
Garbon black. _..-------- een ene en nn nn ee ee ne nee 12,423 r 8,936 e 10,000 

oal: 
Bituminous_..........-.-------------------thousand tons- -~ 908 835 682 

Brown.___..._----------_-- eee eee eee en ne eee dO. 9 ,023 9 508 9,442 

Lignite__......-.----------------------------------d0o.__- 16 , 535 16,389. 16,373 
————— 

Coke: . 
' Metallurgical._.......-..--.---------------thousand tons- 1,157 1,173 NA 

- Breeze. ____.-----------_--------------------------d0_-.- “62 61 NA 
Gaswork.__--.---------.--------------------------d0o---- 4 2 NA 

Total__.-__---_----------------- ne ee eee 1,226 r 1,236 1,226 

Fuel briquets, all grades___.-.--------------------------------- 23 ,909 r 83,635 e 80,000 

as: : . 

Manufactured (city gas only)..........-.-million cubic feet-- 2,413 2,641 e 2,600 

Natural, gross production. _,----..------------------d0o-.-- 16,313 20,615 25, 784. 

Petroleum: 
Crude oil__....-.....-------------.--------thousand tons. - 2,374 2,494 2,699 

Refinery products: 
Gasoline, all kinds..........-..-----------------d0---- 886 985 1,003 

White spirits...........-..--.------------------d0...- 17 18 19 

Kerosine and jet fuels_._....---.-.--------------do---- 94 119 140 

Distillate fuel oils___.....-.....----------.-----do___- 1,389 1,380 1,723 
Residual fuel oils_.....-..-.--.-----------.-----d0..-- 1,816 1,847 1,968 

Lubriecants_.___-.---.----------..--------------do0_--- 138 1038 88 

Asphalt and bitumen, including natural_-_-._------do---- 171 245 314 

$$$ 
nn) 8 

e Estimated. —_P Preliminary. t Revised. NA Not available. 
1 In addition in 1969 Yugoslavia produced bentonite, diatomite, germanium, kaolin, liquefied natural and 

petroleum gases, blast furnace gases, and petroleum coke, but statistics were not available. 

2 All as byproduct of lead and zine production. 
8 Most as byproducts of copper production. 
4 Calculated on basis of 20 percent nitrogen content as reported in source material. 

5 Calculated on basis of 16.5 percent P2Os content as reported in source material. 

TRADE 
Trade tables show the principal flow of | gether with liquid fuels accounted for the 

mineral materials during 1968, the latest major portion of the country’s mineral im- 

year for which data were available. Nonfer- ports. West Germany was the principal 

rous metals constituted the largest export mineral importer and the U.SS.R. the 

commodity group, and iron and steel to- principal supplier. 

Table 2.—Yugoslavia: Exports of selected mineral commodities 

(Metric tons unless otherwise specified) 

rt 

NL 

: | Commodity 1967 1968 
NN 

METALS 

Aluminum: 
Bauxite._._____._________..__.-...----.---.-----thousand tons. 1,813 1,846 

Oxide and hydroxide (alumina only). ----------------------------- 11,568 20, 866 

Metal, including alloys: 
Serap...-.------------------------- ene ene 158 4,168 

Unwrought___.-.....-------------------------------------- 6,324 20 , 485 

Semimanufactures_._.._._..-------------------------------- 18,431 ' 22,301 

Antimony metal, including alloys, all forms_---..----------------------- 1,747 1,288 

Bismuth metal, including alloys, all forms. --~--.------------------------ 65 45 

Cadmium metal, including alloys, all forms. -.-_-.----------------------- 12 72 

Chromium, chromite, concentrates.___..------------------------------ 6,920 9,260 

Copper metal, including alloys: 
Scrap and filings. ...-...--------------------------------------- 437 226 

Unwrought.._._..-----.------------+----------------------------- 1,420 9,358 

Semimanufactures_____...___----------------------------------- 29 ,160 84,219 

Iron and steel: 
Ore and concentrate, except roasted pyrite.___...------------------ 91,154 97 ,345 

Roasted pyrite.__.......-----------------------------+--------- 524 2,369 

Metal: 
Scrap. ......---------------------------------------------- 42,355 28 , 322 

Pig iron, ferroalloys, and similar materials__-------------------- 116,084 51,648 

Steel, primary forms._....-...---------------------------------- 10 ,042 35,048 

Semimanufactures: 
Bars, rods, angles, shapes, sections_-_...------.---------------- 98 , 030 128 ,065 

Universals, plates, and sheets. __-..------------------------+-- 15,591 14,893 

Hoop and strip.__....-------------------------------------- 7719 9,542
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Table 2.—Yugoslavia: Exports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS—Continued Lo, co 
Iron and Steel—Continued 

Semimanufactures—Continued 
Rails and accessories__.........--2-- see eee eee 38 , 020 9,932 
Wire (excluding wire rods)_______________._-___-__-_-_-__----- 12 ,366 7,947 
Tubes, pipes, and fittings__._.._.__-.-_-.----.-.---.---------- 73,378 64,659 
Castings and forgings, rough.._._______-.-.--....------------ 9,013 7,164 

Total. _._..-.------_------- eee 247,177 242 , 202 
Lead metal, including alloys: — 

Unwrought__........--------------- +--+ 54,641 55,147 
Semimanufactures___.__....-------------------------- eee 1,547 619 

Manganese ore and concentrates____------------------ -------------- 990 42 
Mercury_._..--....-.-.-.--.--.-.-----------------.76-pound flasks__ 14,678 14,172 
Nickel metal, including alloys, all forms__.._-.-.--_.__..-_----_-_---- 60 . 181 
Platinum-group metals; Palladium_-___._-_.....-_thousand troy ounces_- 8 23 
Selenium, elemental__.._......_..--.-..---..---_--.-_.--_kilograms__ 4,785 17,743 
Silver metal, including alloys___.___.._.__.._..__.-thousand troy ounces_ 2,616 2,320 
Zitanium metal, including alloys, all forms_____-..------------------_- 54 ------ 

ine: 
Ore and concentrate____._..__......---_- eee eee 2,836 9,205 
Oxide. ..-.----.--- eee eee 1,223 1,004 

Zinc metal, including alloys: 
' Blue powder__...-_-__-_ 22 eee eee eee 2,992 2,566 

Unwrought.-.-.--22 eee eee. 5,218 30 ,622 
Semimanufactures..._____.-.-.-_-_----- eee eee 7,659 | 11,040 

NONMETALS 
Asbestos_____...- 22 eee 1,660 1,570 
Barite and witherite____..._._._-._-_-22 2 oe ee 45,028 52,093 
Cement: . 

Portland. ___----- 222 eee ee 148 , 874 110 , 856 
Other____--_.--2-- 22 eee eee eee 18,472 33 , 882 

Clay and clay products (including all refractory brick): 
Crude clays: 

Bentonite_.___-_-_.-..---_-.------- eee eee 26 , 234 23 , 746 
Fire clay. ...-..-..--.-_------- eee 4,220 8,854 
Kaolin (china clay).....__...---.-----_--- eee 91 188 
Other_____.---.--------_ 22 - eee 780 © ------- 

Products: . 
Refractory__.....-.-----.-.-------- eee eee, 48 ,923 44,150 
Nonrefractory_...-.......--------___- eee 184,295 3,360 

Diatomite__._....-...--- 22 eee eee 1, 667 1,420 
Feldspar___.-.-._----.---------------------------- eee ------e-- =. 20, 680 15,481 
Fertilizer materials, manufactured: . 

Nitrogenous____._...-._.----_--- 2 eee eee eee 1,361 787 
Phosphatic___--..--....--------- eee eee eee 288 , 603 346 , 067 

Gypsum and plasters. ____._.___-_____.-____.-__--_-_---_-___.- eee 191 48 
Lime__....-._..---- 2 eee eee eee eee 1,578 1,781 
Magnesite: o 

Raw.-.-.----.------------ eee ee eee ee 3,580 75 
Caleined___..-----.-.- 2 eee tee 12 ,378 13 ,939 
Sintered... .__...-.-------------------------- =e --- 68,517 © 93 ,553 

Pyrites (gross weight).._......_..---_-__----_-_-_-_--___ eee eee 96,406 106 , 726 
Stone, sand and gravel: 

Dimension stone, crude, partly worked, and worked. __.__--_--_---- . 61,462 49 , 734 
Gravel and crushed rock_________-_.__-___-.-_-_--_-_-_-_.----_.-- 6 , 6382 42 , 869 
Sand, excluding metal bearing.___.___.__._-___-____-___---__---_. 4,646 6,397 

Sulfur: 
Elemental, all forms_____._._____-._-__-_-_-________________-- ee 1,602 4,949 
Sulfuric acid_._....--.__-.--22 eee eee 8,087 56,505 

Talc, steatite, soapstone, and pyrophyllite___._.________________--_-___ 5 101 
MINERAL FUELS AND RELATED MATERIALS 

Carbon black and gas carbon: 
Carbon black. _--._--__.--_______ eee 641 1,114 

Coal: 
Bituminous coal_....-._--..____--_-__-_ eee 2,269 1,506 

Dust___-------------- 2+ eee eee 84,968 65 ,425 
Brown coal____-...--------____--__.--_-______________ eee eee 16,064 9,323 
Lignite..___.-------------------- eee 30 ,362 21,895 

Gas, liquefied, all kinds_____.._._.._.-.___________.________________. 10,844 9,993 
Petroleum: 

Crude and partly refined___-_._____--.___- 2 2 eee 321,805 292 ,201 

Refinery products: 
Gasoline (including natural)_.__......-.-----2_--- eee 91,204 128 ,423 
Kerosine and jet fuel..._______-__--_..-22 eee 13 , 732 17,725 
Distillate fuel oil. _-------.--_-----_------- eee 276,418 39 ,030 
Residual fuel oil__.-.-_----------..-------- eee 270 , 479 76,021 
Lubricants___._-.-.---.----------------------- +e - eee 55,170 15,773 
Mineral jelly and wax___---.-.--.-.---------------____._ ee 132 ~a----- 
Other_____-------_----------------------- + 9,202 3,103 

Total.____.___.....-.-.-------_-------_---------_______e. 716,337 280,075



THE MINERAL INDUSTRY OF YUGOSLAVIA 805 

Major destinations of selected commodities, 1968 
(Metric tons unless otherwise specified ) 

~ Commodity Quantity . Commodity Quantity 

METALS METALS—Continued 

Aluminum: Mercury, total._...-----76-pound flasks__ 14,172 
Bauxite, total._...._._thousand tons... 1,846 United States_._-------------do---- 5,646 

U.S.S.R._---------------. do___- TW17 United Kingdom____.--------do.--- 3,301 

West Germany--.__-____--do___- 589 West Germany_..---..-------do._.. 2,077 
Italy_...-.--.--._--___-.-do____ 258 U.S.S.R._-.----------------- d0_---- 2,080 
Rumania__.._-___.____..do___. 105 Selenium, elemental, total___.-kilograms._ 17,743 
Czechoslovakia. ___..._.-.do___- 95 _ West Germany_-__--.---------do-_-- 17,158 
East Germany._____..___-_do___-_ 10 Zinc, metal, including alloys, unwrought ° 

Metal, including alloys: total. ._-..-------------------------- 30,622 
Unwrought, total._...-...-.-.-. 20,485 United Kingdom__..____.-.---.----. 12,450 

West Germany___-._--_----_ 5,581 Italy....-.------------------------ 8,272 
Spain_.___-_-._---- 2-2 eee. 5, 525 United States_____.___._.___....--. 2,659 

g Israel__.__.--------------- 3,350 U.S.S.R._.------------------------- 2,018 

emimanufactures, total_.___.._._.. 22,801 
United States.___._____.._. 7,149 NONMETALS 
Czechoslovakia_............ 2,612 | Cement, all types, total_.....-.---------- 144,738 
Poland_._-...-.----------. 2,540 Malta_.....-.--------------------- 33,666 
Sweden.______._._.-.---... 1,660 Brazil. -----------------------7-=- 28,750 

. 3 . ana__.__------------------------- ,000 
Antimony metal; including alloys, all forms, i 988 Cl Saudi Ara nner aay 16,182 

ee te Gd . - 

United States... 2 222ZIIIIIIIIIII “7795 UGS broducts Cnetuding refractory Pricl» 44,150 
Italy. ----------------------------- 387 Rumania.____-----_-----_--------_- 16,956 

Copper: Metal, including alloys: West Germany__-_----------------- 9,569 

Unwrought, total......-.----------. 9,858 Poland... --22.00222202220210222. 4,927 | 
United States___._...-.....-..-. 9,008 Been ~ naw wo ao wi mm 1235 ’ Fertilizer materials, manufactured: Phos- 
Italy - --<--------2------------~ | B04 hatic, total 346,067 Semimanufactures, total_.___.._-.... 34,219 p B le Olal_--- -~--------------------- 345°15 
United States._._...--..------ 6,848 Uigaria oon apc 2777 98" bes 
Italy 6220 Magnesite, sintered, total...._...-.------- 93,553 

TD eee ’ United States.___.-----.----------. 25,952 U.S.S.R.__--------------------- 5,640 Ital 16151 
West Germany____._---....-.-. 3,476 Polond. 22 13'190 

y United Kingdom___--.----_----- | 1,918 United Kingdom....2.2222222222277 12° 866 
ron and steel: Semimanufactures, total.... 242,202 Pyrites (gross weight), total__------.----_ 106. 726 

Italy. _...--.-...--._-...---.-.-... 50,612 . : 
Rumania 34952 United Arab Republic......-.------. 47,697 
U.S.S.R. TTT -g1' 377 East Germany____.-------.--------- 27,593 

East Germany_...2222.222l222ll22. 28/878 Czechoslovakia.----------..-------- 15,022 
West Germany---.----------------- 22,910 MINERAL FUELS AND RELATED MATERIALS 

Lead, metal including alloys, unwrought, Petroleum: 

total..._._._-_____-_-.-_--_-_-_--__---.. 55,147 Crude and partly refined, total_..-..- 292,201 

United States.____...---.----..----. 19,455 Austria__.__-.----------------- 292,201 

U.S.S.R._-------------------------- 17,190 Refinery products, total. _..--------_ 280,075 

Austria__..._._.___._______..--.--. 8,906 Austria.._____----------------. 66,724 

Poland______.-.__-__-_------------ 5,494 United Kingdom_...---.-------. 62,357 

Czechoslovakia___....-..------------ 1,807 Italy____.._-_------------------ 56,488 
Ne 

Table 3.—Yugoslavia: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 
nS 

Commodity 1967 1968 
a 

METALS 
Aluminum: 

Bauxite and concentrate____..._._.__---------------------------- 7,816 9,961 

Oxide and hydroxide (alumina)__._.------------------------------ 3,449 1,046 

Metal, including alloys: 
Unwrought___._..----------------------------------------- 25,299 21,659 

Semimanufactures____.._._.._------------------------------- 2,783 4,349 
Antimony metal, including alloys, all forms_-_-...-.-------------------- 105 ------- 

Chromium: 
Chromite______.._-...._.-------------------------------+-------- 43 ,963 75 , 488 
Oxide and hydroxide__.....--.---.------------------------------- 353 304 
Metal, including alloys, all forms_-_.------.---------------------- qT 1 

Cobalt: , 
Oxide and hydroxide__.___-_-.---------------------------------- 24 11 
Metal, including alloys, all forms___..-_-.------------------------ 29 45 

Columbium and tantalum: Tantalum metal, including alloys, all forms 
kilograms. - 8 45
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Table 3.—Yugoslavia: Imports of selected mineral commodities—Continued 

(Metric tons unless otherwise specified) 
gg 

Commodity 1967 1968 
LS SSS SS SSS runes esses Push spss 

METALS—Continued 

Copper: . 

Ore and concentrate___.....---.-...--- 20 eee 497 4,917 
Metal, including alloys: 

Scrap. _----------- eee eee eee 1,490 1,067 
Unwrought: 

Blister and other unrefined, unalloyed.._..........._.___- 609 6,002 
Refined and alloys._......----.----------------.-.----ee 15,588 15,846 

Semimanufactures____.....-.----.--------.-------.---4- ee 5, 486 6,807 
Iron and steel: 

Ore and concentrate. _-_..-..--------------------- eee eee 128 ,206 200 , 807 
Metal: 

Scrap_....---------------- 3 ee ee eee 25,702 w------ 
Pig iron, including cast iron_....._.-.....-------..----------- 140,844 - 146,098 
Sponge iron, powder, and shot. __..._..-------.-------------- ‘740 899 
Ferroalloys: 

Ferromanganese---_..-..-------------.------------ eee 2,108 2,529 
Other__..---_--_----- +e eee ee 1,094 1,921 

Primary steel forms: 
Ingots... .-.-_---.----- ~~ ee ne eee ee 24,276 9,660 
Blooms, billets, slabs, sheet and bars..._-.-...-.--.-....------ 61,091 99 ,970 

Steel semimanufactures: - 
Bars, rods, angles, shapes, and sections__...........--.--.---.- 209 ,276 91,115 
Universals, plates, and sheets___.._......---.-_.------------- 448 ,103 396,991 
Hoop and strip__.-.-.--.---.-------.--.----- eee eee 74,641 60,581 

. Rails and accessories._.......-..----------- eee eee 2,311 2,572 
Wire___._-...----- +o ee ee een een nee 26, 467 15,8138 
Tubes, pipes, and fittings_.........-.. 0-2-2222. 2. 2 eee 40,217 38,223 
Castings and forgings, rough.._...-..-.----.-.---.---------.- 1,858 1,304 

Total. ._....2- 2 eee eee eee eeee-e-- 802,873 606,549 
Lead: . 

Ore and concentrate____.....-.-- 2-2 ee eee eee 6,783 12 ,260 
Oxides. _-- 2-2 ee eee eee 530 533 

. Metal, including alloys: . 
Scrap __.--------- ee ee ee ee eee ee 1,768 152 
Unwrought.___..-.-.---2- eee ee eee ee 8,385 8,547 
Semimanufactures___.........----------.---------- eee eee «244 325 

Manganese: 

Ore and concentrate. _.._.-_---_2 eee ene ee 49 ,032 35 , 562 
Oxides___.-_--2---------2 eee eee 395 394 
Metal, including alloys, unwrought.._.._.....--__-.----_---_---_.. 51 wae eeee 

Mercury_____--.---.-.-.-----------------.-----.--_76-pound flasks... 9 722 
Nickel: 

Matte, speiss, and similar materials..__......_.._...---...--------_- 18 15 
Metal, including alloys: 

Unwrought__-._..-.-- 2-22. eee r 422 815 
Semimanufactures............-..-...------..--------- eee t §80 720 

Platinum-group metals and silver, including alloys: 

Platinum__......--.------.----------._..---..--.-_troy ounces... 19,612 52,871 
Silver__...----------------------------- 2-0 433 , 874 887 ,038 

Selenium, elemental_.-.....-.-.-_..-..--.--.-----.--.-..-kilograms_-- 840 1,905 
Tin: 

Oxides. ._--.--------------------.-------.-------..--long tons_- 11 21 
Metal, including alloys: 

Unwrought_____--.----------------------------------d0_._- 1,793 1,386 
Semimanufactures__._.........--..--.._.-.-...----...do__.- 28 60 

Titanium: 

Ore and concentrate. _.....-------.----------------- eee 1,699 1,005 
Oxides. _.-_...---------------------------- eee 3,925 4,594 
Metal, including alloys, all forms_..__......_.._..__._.._kilograms_-- 250 682 

Tungsten metal, including alloys, all forms__............_-___.__do___- 11,592 6,575 

Zine: 

Ore and concentrate. ____-.-------------..---------- eee 21,754 42,108 
Oxide__.__._..--------- eee eee 245 47 
Metal, including alloys: 

Scrap. -..------------------------------ +e 20 26 
Unwrought_-__.-...---------_----------------- +e 2,233 7,646 
Semimanufactures_-____-.-_..---.---------------- +--+ eee 334 189 

Other: 

Ores and concentrates___......_..-.---------_-------__--_-- ee 4 315 
Ash and residues containing nonferrous metals___......-.-_________ 2,160 104
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Table 3.~Yugoslavia: Imports of selected mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 
CL 

NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum, etc__....-__..._...---___.__._- 695 391 
Dust and powder of precious and semiprecious stones__._. kilograms. _ 29 11 
Grinding and polishing wheels and stones_.__.__..._.-_-.._.__.____ 623 833 

Asbestos... _--.----------.--- eee ee eee 18,644 17,125 
Boron materials: _ 

Crude natural borates__...........-..-.-.-..--._--____2___-___- 1,850 303 
Oxide and acid_.__.___2....-......--..-.-...-----__-_.__.-..... 285 _ 8,459 

Cement _.-_---_...-.-----_22-- eee 990,106 703 ,670 
Chalk____.- 22-22-02 eee 522 265 
Clay and clay products: 

Crude clays, n.e.s.: 
Bentonite. ....-.--:_.--.--.------- ~~~ eee 30 114 
Fire clay.__....-----_-._.-.----------_--_-.--_-__ 34,666 36 ,540 , Fuller’s earth, dinas, chamotte___...-.......---____2- 158 1,155 

, Kaolin. .....-------2-2- 2-2-2 eee. 26,515 29 , 702 
, Other. ._....---.--- 2-2-2 eee 378 3,458 

Products: 
Refractory (including nonelay bricks).._.,-_......._._...____. 12,400 15,745 
Nonrefractory....---.-.----------.----2----- 221 ee. 22,804 30 , 822 Diamond, industrial_..-__....--_.---------....--..-...--. kilograms_- 74 lil 

Diatomite and other infusorial earths.__..........._....._.__......._ 594 651 
Fertilizer materials: 

Crude: 
Phosphatic_ -_~-3------ 1-22 ---6-- 2.2 e eee 694,245 796 ,975 
Potassie____--......-----2.--------- Lee 3,325 12,521 

Manufactured: 
Nitrogenous. _.---.-------:--------- 2-2-2 433 , 809 407 , 667 
Phosp hatic: o 

‘homas slag___---.-..--2----.---2----4------- 8 62 ,925 19,100 
Other. ...2.--------2 2-2-2 -- oe eee eee 6,095 5,000 

~Potassie_._.-2 2 eee 175 , 466 191 ,267 
Fluorspar.___.-._-....---.22.--------.---------------.____._____... 1,193 1,870 
Graphite; natural_....._--....2..--..02..------------ ee , 1,141 892 
Mica: ; | 

Crude; including splittings and waste... ........_.......---________ 536 70 
. Worked, including agglomerated splittings_......._.._____.__.____- 35 81 Precious and semiprecious stone, except diamond__--.-_-_.___......._.. 130. 419 
Pyrite (gross weight)__.....-.22-...--.--2---.-----2---_____._____s_-  . 20 22 
Salt... 22 bee 123 ,710 136 ,521 
Sodium and potassium compounds: 

Caustic Sdda____-..--2-- 2-2 -- eke eee eee 14,301 14,854 
Caustic potash, sodic and potassic peroxides__...__.__.___._______- 618 . 1,342 

Stone, sand and gravel: . 
Dolomite, chiefly refractory grade__._...-..-._...-._-____._.______ 2,787 3,745 
Gravel and crushed rock. ._..22_-_-.--.---=._---_-_.___.:_______. 15,144 64,164 
Limestone, except dimension__...._...--2..--...-.___-___.__.____ 11,511 14,895 
Quartz and quartzite__.._.....2..2- 2-22. oe; 713 2,133 
Sand, excluding metal bearing._-:....._.........-_.__._.___..____ 11,427 66,811 

Sulfur: 
Elemental, all forms__.........-.--_.---.2----_-------------__- 21,237 20,013 
Sulfuric acid_.._.........._..-.--------._-----.--... eee 448 29 

Tale, steatite, soapstone, and pyrophyllite..__..:__...._....__...._____.. 668 701 

-MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural__.____.___..._-.2.-_-_ 2... 4,424 14,194 
Carbon black and gas carbon____..__:.____._.--_=.-._.._...____.____.. 3,974 3,184 
Coal and briquets: 

Anthracite and bituminous coal. _.:__......__--___________._____- 1,444,588 1,742,231 
Briquets of anthracite and bituminous coal___:_____._____.__.____- 22,004 13 ,047 

Coke and semicoke____...__-........-__-.--._______.____...____.._- 114,384 110,193 
Petroleum: 

Crude and partly refined__............--.____.______________.__. 2,589 ,524 2,718,882 

Refinery products: 
Gasoline (including natural) __._.._......2_.._.____._____.___. 26 , 838 34,060 
Kerosine and jet fuel. ______________.____________._____._____ 13 , 235 26 , 362 
Distillate fuel oil,_....-..---2_- 2 ee, r 311,341 296 ,031 
Residual fuel oil....-..---.---- 2-2. i; 264 , 967 535,400 
Lubricants___.__.....---.--- 2-2. 36,615 38 ,574 
Mineral jelly and wax..____._____.__.._____._.______._.__.__. 4,176 3,704 
Other__-__.---- r 76,497 89 , 827 

Total. _..---------- 2-22 eee. =" 783, 669: 1,023 ,958 — eee 
r Revised.
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| : Major origins of selected commodities, 1968 
(Metric tons unless otherwise specified ) 

Commodity Quantity - Commodity Quantity 

METALS NONMETALS—Continued 

Aluminum: . ; | Clays and clay products—Continued 
Metal, including alloys, unwrought, Crude clays, n.e.s.—Continued | 

total sR eth Fire clay" Continued 12.737 
S.S.R.._------------------- , oland___.-------------- , 

Semimanufactures including alloys, West Germany. _..------- 1,957 
total. __------------_---------- 4,349 Kaolin, total_~.-_.------------ 29 , 702 

West Germany. -------------- 1,524 Czechoslovakia_-__-.------ 17 ,312 
Austra ~~ ------2o 200 o nooo 1,30 Fast Germany__--------~- 1,128 

aly__---------------------- ‘Unite ingdom._____-_--- , 750 
Chromium, chromite, total. .....------- 75,488 Greece _ 1,740 

Albania_._.-.-..--.-.-_---------- 69 , 534 Products: 
 Pran---------2-2-2-7-0-02- 772-77 +234 Refractory (including nonclay 5 745 

urkey_....-----------------+---- , ricks) total_...........__-- 15,74 
Copper, metal including alloys, un- West Germany. ....------ 4,328 

wrought, total___._._._.------------ 21,848 U.S.S.R.__--------------- 3,471 
United Kingdom_._.....---------- 18,179 Austria. ----------------- 3,216 

. Italy__..-.-------------- 1,662 
Iron and steel: Nonrefractory, total__......--- 30 , 822 

Primary forms, total. _.----------- 109 630 Italy. = ------------------ 2no 
S.S.R.__-------------------- , oland___..------------- , 

Poland. _-~------------------- 27 , 755 - Czechoslovakia. _----.---- 2,489 
Rumania. ~~ ----------------- os East Germany___.--..-.-- 1,184 

. ulgaria..__________.-------- , eye : 
Semimanufactures, total__.......-. 606,549 Fertilizer materials: 

West Germany__...-..------. 152,758 Crude: 
Maly. oe-ccccccrcrc rc 107,728 _ Phosphatie, total.....-------. 796,975 USSR O00 TTT 87,16 Punisia.--- 0 2LCIIIITILD $38,297 

| Czechoslovakia. -22.22tatt.~(487961 jordan Arab Republic.z2l. 96°878 
Lead ore and concentrate, total____--.-- 12,260 Israel......._.....______- 93 449 

Australia. ——--aneneteaeeccccco-- 9,881 Potassie, ofal__200—1T001 da 2 
Metal including alloys, unwrought, Manuface en nnn RT 

total. | cian oe Be Nitrogenous total. --.--------- 407 , 667 

Netherlands... ---2222vtvzzz. 1291 VSSRe----------------- 8800 
Manganese ore and concentrate, total. -_ _ 35,562 Italy__.._.-..-.-.-_--_--- 65,567 

USS. Reo nanannnnneeeeencnee 24,889 apg, West, Germany 222000707. 51,184 
Platinum, total_ ee _troy ounces _- 52.871 Thomas slag, total 19.100 

West Germany..-...-------do._.. 52,216 United Arab Republic. 19,100 
Tin, metal, including alloys, all forms, Other, total ; 5000 

total._.....--.----------long tons... 1,386 | United States.....5-. 8,000 
United Kingdom------------d0---- 298 Potassic, total-—_—------.----- 191,267 

West Germany. ............d0_.-. 218 Hast Germany.----------- 99.07) 
Tungsten, metal including alloys, un- Salt, total 136.521 

wrought, total_..-..-----kilograms.. 6,575 "Rumania. ove TTTTTTT 98824 
France; «= «----2->--777777-90---- 4,851 United Arab Republie_------------ 20,425 

Austria._...._..--..-_--__.d0___- 811 Tunisia_------------------------- 17,025 
Zinc, ore and concentrate, total......... 42,108 Sulfur, elemental, all forms, total- - - ---- 20,013 

Czechoslovakia. ......_.___------- 17,602 Folagd, ~~ -------7-7-777 270707077 8,515 
West Germany___---------------- 11,558 USSR. ~~ -- 2-22-0777 --2-2077-77 6,593 
Italy__-...-.-------------------- 6,934 taly_--------------------------- 2,792 

Switzerland. _..._---------------- 4,600 MINERAL FUELS AND RELATED MATERIALS 
Metal including alloys, unwrought, 

total. ____...--..-------------- 7,646 
Bulgaria. ------------~------- 2,668 Anthracite and bituminous coal, total___ 1,742,231 
ambia___-.--.-------------- ’ S.S.R..--.--------------------- 1,145,765 

Italy____---.---------------- 2,100 United States_____.___.___----._. 482,823 
NONMETALS Czechoslovakia__._.---...--------- 140,646 

Asbestos, all forms, total._..........-.. 17,125 Petroleum: 
USSR. ~~ ~~~ -------7- 7-0 2o 270077 9382 Crude and partly refined, total____- 2718, 882 
anada__.__.-------------------- ’ S.S.R.__-------.----------- 1,229,534 

Swaziland____..--.--------------- 2,138 Traq_------------------------ Boers 

Cement, all kinds, total....-.---------- 708,670 ibya_-----------------7---- 1989 
Rumania_____-------------------- 346 ,275 Tran__--.-------------------- 172,536 

; Refinery products, total_____-._.__ 1,023,958 
Czechoslovakia_...--------------- 128,933 U.S.S.R 70947 
Hungary.......------------------ 108,385 U‘SS.Re-----------------7--- BD aa3 
Bulgaria_____..-..--------------. 46,574 Rumania. ------------------- 20s pag 

Clays and clay products: italy @—- ~~ ~~ == mn n- 46951 

Crude clays, n.e.s.: Hungary_._.-__-_............ 82,624 
Fire clay, total. ___----------- 36 , 540 Poland____._-----_-_-------- 22 ,034 

Czechoslovakia__-.-.----- 21,767 United States_____________-_- 22,812 
es
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COMMODITY REVIEW 
METALS focal points of the copper industry in 1969, 

Alumi The Yugoslay alumi . and at the same time the second phase of 
| Mam num fe eligostay aluminum 1- their expansion was continued. At Bor 
dustry had a successful year in 1969. In ad- the construction of a new mine shaft 500 
dition to the continued production and | oberg deep and a concrete head frame 80 

exports of bauxite, most of the industry’s eters high continued without problems. | 
activities were concentrated on new alumi- 5,14, in the 5 ring four new facilities went : 
num and alumina facilities located in Tito- 2 ream nt Bor. A new gold plant, of | 

ae or “ y Oras Mostar, Hercegovina; and undisclosed capacity, was equipped by the 
"ln B almacia. ; bauxite deposit est German Company, Salzgitter. Plant 

_ An Bosnia a new farge bauxite deposit personnel were trained in Finland. A pyrite 
was discovered near the Vlasenica bauxite roasting plant, a compressor station, and 

mine. The new deposit, with reported 2 copper leaching plant with a capacity of 
reserves of 18 million tons of bauxite, is pout 500 tons of copper per year also 
located near the village of Podbracan. on: on stream. Later in the year a new 

Some Yugoslav experts believe that the  ctectrolytic plant was added to the facilities 
total reserves of this area could reach 60 4. Bor With two electrolytic plants in 

million tons of bauxite, with an average operation Bor will have the capacity to 
“wm fon ae of oe Pe ea al produce 100,000 tons of electrolytic copper 

, a Tien or an a hed ducing 1969. per year. Construction of a 120,000-ton-per- 
vehi at cera continued during 1969. yay sulfuric acid plant started in the fall. 
echiney (Compagnie des Produits Chi- The plant will reportedly be completed 

miques et Electrométallurgiques) provided  ;, 1972. 
the technical know-how. The plant is sched- At the Majdanpek mine, the seventh 

uled to go on stream in 1972 with an annual —gotation section was completed in the sum- 
50000 of Ne tons of alumina and = mer of 1969. The installation will have a 

000 tons of aluminum. capacity of 1.35 million tons of ore per 
A management contract for the Mostar year. | 

alumina plant was concluded between In addition to investments in new facili- 
Energo-Invest from Sarajevo and Pechiney. ties the Bor Copper Mine and Smelter 
Pechiney is to provide technical informa- Complex was spending about 15 percent sO 

_ tion for the plant operation. The facility of its net profit on research. The principal | 

will have a capacity of 200,000 tons of  yesearch activities centered around the prob- 
alumina with a possibility of adding a jem of improved recovery of byproducts 

50,000-ton-per-year aluminum plant. All from copper ore. Aside from silver and gold 
work preliminary to construction, including jhe Bor and Majdonpek ore also contains 
financing arrangements, was completed at platinum, gallium, rhenium, tellurium, 

yearend, . iridium, germanium, selenium, vanadium, 
Alusuisse is to supply technical assistance ote At yearend magnetite and kaolin re- 

for the construction of a 50,000-ton-per- covery problems had been resolved. It is 
year aluminum plant at Sibenik. Total in- expected that research will increase recovery 
vestment for the new aluminum plant will — o¢ silver and gold. 
be around 430 million new dinars.2 Re- Iron and Steel—The discovery of a high- 

portedly the plant will start production in quality iron ore deposit near the existing 
1972. The new facility will be operated by mine of Ljubija in Bosnia, the commission- 
the existing aluminum smelting and rolling ing of the Tajmiste mine in Macedonia, and 
Kidvik i Sie Lakih Metal Boris the modernization of existing iron and steel 

ldric in Si enik. plants were the major events in the 

Representatives from East Germany and country’s iron and steel industry during 
Yugoslavia examined possibilities of build- jgg9 

ing an alumina plant at Obrovac, where A rich find of limonite iron ore was made 
large bauxite deposits are exploited by 4, Omarska, Bosnia, in the general area of 

Yugal. Results of these talks were not the Ljubija mines. Public announcements 
made public. OO 
Copper.—The mine and smelter at Bor 7 Where necessary values have been converted 

and the mine at Majdanpek remained the from ee ao (Din.) to U.S. dollars
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set the iron ore reserves at 250 million tons Trg, a new shaft was being sunk with the 
with an average iron content of 54 to 60 assistance of a British firm. 

percent. : The development of Badovac mine (some- 
In Macedonia near Kitevo, Tajmiste, a times called Kriva Feja) in Serbia contin- 

new iron ore mine and beneficiation facil- ued. Preliminary reports indicate reserves of 

ity went on stream in the fall of 1969. 5 million tons of lead and zine ore con- 

About 123 million tons of ore reserves were 21708 about 5 percent lead and 7 percent | 
. . zinc. Mine capacity will be 300,000 tons of 

reported in the area. Production from the ore per year. The ore will be moved to a 
opericast mine should reach its optimal out-  }, neg ciation plant at Kriva Feja by sail 
put of 8.5 million tons of ore per year in through a 17 kilometer long tunnel. 
1974. Reportedly the average iron content Near PriStina, thé first opencast lead and 

of ore is 35 percent. The beneficiation zinc mine and a new flotation plant went 
facilities will be able to produce about  jnto production as a part of Trepta’s Ki8- 

800,000 tons of concentrate per year with an nica and Novo Brdo operations. The open- 
average iron content of 42 percent. The cast mine has a capacity of 300,000 tons of 
Skopje iron and steel plant is to be the ore per year. Average metal content of the 

principal consumer of this iron ore. ore was reported to be 2.3 percent lead, 

- Reconstruction and modernization of ex- 1.1 percent zinc, and 40 grams of silver per 
eae oe | ety ton. Reserves were reported to be adequate 
isting iron and steel plants continued to support present production for 25 years. 
throughout the year. In the Zenica iron he nearby flotation plant has a capacity 
and steel plant most of the contracts for of 600,000 tons of ore per year. Plant equip- 

equipment purchases and for expansion ment was imported from the U.S.S.R. 
activities were completed, consuming the At the Ajvalija mine deepening activities 
largest part of a $70 million foreign credit. were extended an additional 150 meters, 
The modernization of the steel plant is to bringing total depth to 400 meters. Equip- 

be completed by 1972, when annual output ment for the shaft will be purchased in East 
| should reach 2 million tons, doubling the Germany. 

present output. In the Smederevo iron and Financial arrangements for construction 
steel works expansion activities continued of a lead and zinc smelter at Titov Veles in 
and contracts were concluded with East Macedonia were finalized during 1969. The 
Germany for delivery of equipment for a principal contract was between Rudhap — 
cold-rolling mill of 200,000 tons annual Export-Import of Belgrade, and the British 
capacity. At the Sisak iron and steel plant firm, Gas Coiporation Ltd. of Stockton-on- 

a néw galvanizing plant was under con- Tees, which will deliver the smelter. The 
struction. Reports indicated that production $10.8 million Ioan to finance the project is 

will start in May 1970, but capacity of the being made by Lazard Bros. and Co. Ltd., 
new facility was not disclosed. At the Niksié acting on behalf of a syndicate of banks 

iron and steel works, preparation for a from the United Kingdom. The loan is 
fundamental modernization was underway. repayable over 10 yeats. Although various 

The Yugoslav enterprise Progress-Invest will annual capacity figures for the new smelter 
finance and provide engineering for the have been reported, latest published data 
modernization, which will raise the output indicated a production capacity of 75,000 

of high-quality steel from 130,000 tons to tons of lead, 52,000 tons of zinc, and 120,000 
270,000 tons. The Skopje iron and steel tons of sulfuric acid by 1972. 
works is under an expansion program that Nickel—Apparently Le Nickel will lead 

should bring the output of the plant to 4 French-Yugoslav joint venture to produce 
940,000 tons in 1971. nickel from a lateritic deposit near Kava- 

Lead and Zinc.—Modernization of exist- darci in Macedonia. Reportedly the metal 
ing mines, development of new ones, and content of ore is 1 percent. The project in- | 
construction of a lead and zinc smelter at cludes mining and processing facilitiies, and 
Titov Veles were the principal activities of | planners set the output at about 12,000 tons 
the lead and zinc industry of Yugoslavia of nickel per year. At yearend the arrange- 
during 1969. At Trepca’s largest mine, Stari ment was not finalized and Yugoslav author-
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ities were trying to interest U.S. companies of several new cement plants were discussed 
in the operation. by the Chamber of Economics and in the 

NONMETALS press. on mew plants were mentioned, but 
. . most of them were only in the planning 

Yugoslatia produced ” de wee variety of com- stage without secured financing. Bosnia took 

modities. However, producers of cement, (630,000 we Proposed P nants at 300, oad 
magnesite, manufactured fertilizers, and tons. per year). ond eS fe "(200 io tons 
salt were the most active members of the _ , os wee nonmetallic sector. | per year). In addition, one plant was 
Bentonite——Bentomak, Bentonite, and planned for Serbia at Kosjeric. (400,000 tons : 

Industrija Nafte (INA) remained the larg- (320 ory? one for ny. and ene «, neve 
est Yugoslav producers of montmorillonite ne ar Nagice (400 000 tons er year) 
clays, with a total capacity of 100,000 tons sae , . per y me 
per year. Fertilizers.—Expansion of the fertilizer 

Bentomak put into operation a new industry continued during 1969, The second 

processing facility at Kriva Palanka in the P hase of ‘xpansion for the Panéevo nitrog- 
fall of 1969. The new plant has a capacity enous fertilizer plant in Serbia was com- 

of 30,000 tons per year. West Germany P leted in the fall. Using a U.S. process, the 
provided the technical know-how and de- plant's annual capacity was meres sed from 
livered equipment for the fully automated 420.0 00 tons to 1,300,000 tons of nitrogenous 
plant. The process activities locally mined fertilizer. The expansion of the Zorka chem- 
calcium montmorillonite by the usual proc- ical complex at Sabac was comp leted in ess of exchange. October 1969. The complex includes a 

Cement.—The activities of the cement °20,000-ton-per-year phosphoric acid plant 
industry of Yugoslavia were thoroughly and a  100,000-ton-p er-year  triple-super- 
examined during 1969 because severe short- phos P hate unit. The Kutina nitrogenous ages of cement slowed down many con- fertilizer plant near Kutina, Croatia, which 

struction projects. Consequently, principal went on’ stream in the summer of 1968, 
activities of the industry were centered on reached its capacity output of 800,000 tons 
increasing production of existing plants and of fertilizers in 1969. . 
planning new ones. Magnesite.—At the Bela Stena magnesite 

A new section with a capacity of 1200 ™ine near Kraljevo, a new separating plant 
tons of cement per day was under construc. WS under construction. The plant will have 

tion at the existing factory of Dalmacija 4 Capacity of 100 tons per hour. Equipment 
Cement at Prvobarac. Reportedly the highly for automatic separation of granules accord- 
automated plant will use the Humbolt 8 to their specific gravity and up to the 
(West Germany) preheat process. The facil- Size of 60 millimeters will be delivered by 

ities of the Beotin cement factory were the Belgian firm, Bassam. The nearby Mag- 
expanded, and a rotary kiln of 500 tons nohrom refactory materials factory will be 

daily capacity was under construction. the principal consumer of the magnesite. 
According to reports, completion of the Salt.—A new salt evaporation plant with 
expansion program was scheduled for 1970, 4M annual capacity of 100,000 tons was com- 
and new annual plant capacity will reach Pleted at yearend in Tuzla, the Yugoslav 
1,350,000 tons. In addition, a new limestone salt production center. The plan calls for 
quarry was planned near the village additional facilities of 70,000 tons per year 
Besenovo. capacity to be built during the 2-year pe- 

At the Usje cement factory near Skopje riod starting in 1971. The merger of Tuzla 
plans for a new segment with an annual salt mines with the Soda factory in Tuzla 
capacity of 400,000 tons of cement were was approved by the authorities, and the 

underway. The addition, scheduled for com- "ew company, “Soda-So”, was to start 
pletion in 1971, will bring total plant capac- Operating on January 1, 1970. 
ity to 1,000,000 tons per year. Sand and Gravel.—There were large 

The modernization of the Trbovlje numbers of primitive sand and gravel quar- 
cement plant continued in 1969. When _ ries in operation during 1969 in Yugoslavia. 
completed in 1971, the annual capacity will The Zajectar Quartz Sand Mine at Zajetar 
be increased from 200,000 tons to 580,000 completed preparations for construction of 
tons. During 1969 proposals for construction a beneficiation plant and a sand mill. The
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capacity of the new facilities were reported leum industry of Yugoslavia made modest 
to be approximately 40,000 tons of sand progress during 1969. As in the past domes- 
per year. In addition three new gravel tic output of crude had to be supplemented 
plants were commissioned during 1969. One by imports, mostly from the U.S.S.R. Prin- 
plant went on stream near Litija (140,000 cipal events in the petroleum industry were 
cubic meters of gravel per year), the second __ the discovery of an oilfield near Benitanci; 
went’ on stream near Veliko Orasje-Serbia commencement of drilling operations in 
(capacity 30 cubic meters per hour), and Jordan; ratification of the agreement on 
the third near Mala Krsna in Serbia (ca- delineation of the continental shelf with 
pacity 60 cubic meters per hour). Italy, and offshore exploration in Dalmacia. 

Wollastonite-——Large quantities of wol- In late summer 1969 a new oilfield was 
lastonite were discovered near Brus in discovered near Benitanci in northeastern 

Serbia. Reserves were not disclosed. Pre- Croatia. . The discovery was made by an 
liminary plans call for opencast mining. Industrija Nafte (INA) drilling crew on 

a well located in the area between Donji 
MINERAL FUELS Miholjac and Nasice. The depth of the 100- 

, meter-thick oil zone is about 1,870 meters, 
During 1969 coal remained the principal anq the pay zone consists of porous dolo- 

source of energy in Yugoslavia, although mite of Mezosoic age. Preliminary test 
: liquid fuels and natural gas made solid in- owed oil] production of 1,300 barrels per 

roads in the energy market of the country. day. Reportedly this is the most significant 
Because of large production of low-rank discovery made by INA in the past 3 years. 
coals and modest domestic crude oil output, In the fall of 1969 INA started drilling 

Yugoslavia remained an importer of anthra- its first exploratory well on a location 48 | 
cite, bituminous coal, coke, and liquid fuels. miles east of Amman in Jordan. Under the 

Larger use of natural Bas was limited by terms of the concession agreement INA is 
lack of means for distribution and inade- to finance the exploration program and to 
guate industrial and home appliances. Asin 4:1) abo ut 36,000 feet in the first 3 years 

the past, difficulties were experienced in of the contract. If oil is found, half of the supplying large consumer centers with suf- expenses will be paid in oil. ‘In addition 
ficient quantities of fuels. Shortages of coal, INA will receive a 25-year concession renew-. 

coke, liquid fuels, and electric power ham- able for another 15 years. Jordan is to get 
pered industrial production in the winter 12.5 percent royalty, and INA will pay a 

of 1969. : 50-percent income tax. 
Coal.—There were no spectacular events The agreement between Yugoslavia and 

in the coal industry of Yugoslavia during jtaly on delineation of the offshore bound- 
1969; however, the industry was making ary between the two countries was ratified 
every effort to operate on a more competitive and was in force at yearend. 
basis. Some small mines were closed, produc- INA was by far the largest oil enterprise 

tion at others was reduced, and some large in Yugoslavia. The State-owned enterprise 

mines were merged. Merger of the lignite operated oilfields in Croatia and Slovenia 
mines Kreka and Banovici was finalized in ang refineries at Sisak Rijeka and Lendava. 
early spring. The enterprise operated under py iiing crews of INA drilled about 135,000 
the name Titovi Rudnici Kreka Banovici. meters in 1969. The bulk of the drillin 
In addition the Moluhe shaft, the oldest in was in the Pannonian basin. However, INA 

_ the Kreka basin, was closed, and workers was also active in both onshore and offshore 

were reassigned to other mines. In the lig- exploration of the Adriatic basin in Dal- 
nite basin near Plevije a new opencast min€ aca. Preparation for offshore drilling in- 
went into production, but capacity and cluded contacts with offshore drilling opera- 

other details were not disclosed. tors from Western Europe and the United 
The development of the Kosovo Mining, States since the Yugoslavs contend that 

Power, and Chemical Combine at Obilic, Soviet organizations have not the capability 
based on large lignite reserves, continued nor experience for drilling offshore wells 
during 1969. The gasification plant and the in a modern way. 

gas pipeline connecting Obilic with Skopje INA accounted for roughly 70 percent of 
were near completion at yearend. Yugoslavia’s crude oil production in 1969. 

Petroleum and Natural Gas.—The petro- The largest share of INA’s output came
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from Struzec oilfield. However, it appears Capac- 
that Zutica oilfield near Ivanic Grad will Operator Refinery uty 
become the largest producing field in the Tuapendent Enterprise Ret Brod 3400 | 
country in 1970. Do ---.-------------. Sisak -_..-_ 1,400 

Naftagas, the other leading Yugoslav oil Novena pondava ee 200 
enterprise, operated oilfields in Serbia, ex- Do nS Novi Sed "600 
plored in Macedonia, and managed refin- 
eries at Pan¢evo and Novi Sad. The drilling The Rijeka refinery, the Modric plant of 
crews of Naftagas drilled about 65,000 Bosanski Brod refinery, and the Novi Sad | 
meters in 1969. By far the greatest drilling _ refinery were expanding their facilities. Two 
activity was concentrated in the Pannonian refineries, Pantéevo and Novi Sad, were shut 

basin in northern Yugoslavia. Some drilling down in late December because of crude 
activities were also reported in Macedonia. oil shortage. 
With an output of 775,000 tons of crude oil The consumption of natural gas in-_ 
in 1969, Naftagas produced about 30 per- d in in 1969. Obvi advant 
cent of the total country’s output. About creased’ again in + owmous advantages 
440,000 tons came from the Kikinda oj]- °f 848 28 fuel were attractive to many con- 
field, the largest one operated by Naftagas. SUmers. To speed up deliveries gas from the 

During 1969 there were six refineries in 8S Plant near Ivanic Grad to Zagreb, a new 
operation in Yugoslavia, all Government- 84S Pipeline was completed in the winter 
owned, and their approximate annual ca- of 1969. The pipeline is 40 kilometers long, 

. pacities were reported as follows, in thou- with a diameter of 250 millimeters. The new 
sand of tons per year: : pipeline is adjacent to the one built in 1955.
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The Mi try « The Mineral Industry of Zambia 

, By E. Shekarchi + 

With copper exports accounting for 97 company called Indeco Ltd. Fifty-one per- oe 

percent of export earnings, Zambia bene- cent of the shares in the mining companies 

- fited from the repeated increases in copper and the options attached to new prospect- — 

prices during 1969. The copper industry ing licenses will be held by another new 

has always made large contributions to the company called Mindeco Ltd. Both Indeco 

Government’s revenue, and ‘this fiscal de- Ltd. and Mindeco Ltd. will be wholly 

pendence on copper earnings is likely to owned subsidiaries of the Mining and In- 

increase as a .result of the Government’s dustrial Development Corporation of Zam- 

acquisition, effective January 1, 1970, of a bia Ltd., whose chairman is to be Presi- 

5l-percent interest in the two holding dent Kuanda. © | 

companies which control the copper mines. Zambia and three other copper produc- 

In 1969 the Government of Zambia ing countries, Congo: (Kinshasa) , Peru, and 

adopted a number of new laws regulating (Chile, formed a joint council in 1969 to : 

all prospecting and mining and the taxa- promote and coordinate the export and — 
tion of mining activities, Salient features exploitation of copper. The council is 

of the legislation follow: called Intergovermental Council of Copper 

All rights of ownership or partial owner- Exporting Countries or Conseil Intergou- | 

ship of minerals must revert to the State; vernemental des Pays Exportateurs— de 

‘the State has the option’ to take up 51 per- Cuivre (CIPEC). So 

cent of the equity in any future mine, and Progress was reported on a $1.4-million 2 | 

in such case, pay its sharé of the prospect- mineral survey which was begun in August | 

ing and exploration costs; Special Grant. 1969 by the Zambian Government and the | 

areas in which no prospecting or mining United Nations Development Program 
activity had taken place since Independ- (UNDP). It is scheduled for completion 

| ence revert to the States; in the case of ex- by the end of 1972. . : Ske, 

isting mines the Special Grants are re- The work of the Zambianization Com- 

placed by mining licenses, valid in the first wittee for the mining industry, established | 

instances for 25 years, and other Special iy 1966, finally had results in the later part - 

Grantg are to be replaced by ProsPF cting of 1969. Over the years the function. of : 

or exploration licenses; where a min€ 18 this committee has been to place Zambians 

being worked under a tribute agreement, in ji positions vacated by Europeans or 

the actual operatot will have the right tO other nationals, Although the Zambians — 

apply for a mining license; the royalty and experience little difficulty in filling posts in 
export tax system for copper producers 18 ihe jJower echelon, the Government was 

to be replaced by a 51-percent mineral tax faced with a tremendous shortage Of 

based entirely on profitability and a com- trained Zambians for the industry’s mana- 

pany tax on the balance of the profits. gerial positions that required professional 

The majority of the legislation reforms qualifications in mining, metallurgy, and 
announced by the President were defined geology. The Government’s efforts are di- 

in the New Mines and Minerals Acts of rected primarily to training Zambians at 

October 1969 which became law on Janu- the University of Zambia which will have 

ary 1, 1970. | a full program by 1970. 
It was announced that from April 1, , 

1970, the Industrial Development Corpora- we ereign mineral specialist, Bureau of Mines, 

tion’s (INDECO) industrial investments 2 Where necessary, values have been converted 

will be administered by a new holding from, the Zambian currency Kwacha to U.S. dol- 
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The survey of Tanzania-Zambia Rail- 1970 budget was a provision of $140 mil- 
ways, by the mainland Chinese was com- lion for Tan-Zam Railway. Estimated total 
pleted in 1969. Among the development cost of the construction is said to be about 
expenditures contained in the Zambian $186.2 million. | | 

PRODUCTION 

_ The approximate total value of all min- tively, over 1968 production figures. Pro- 

. eral production for the first 10 months of duction of other mineral commodities in 

1969 amounted to $852 million compared 7ambia were relatively unimportant. Pro- 
with $617 million during the correspond- duction of amethvst and phyllite increased 

ing period in 1968. Production of blister —_ eeny payee _., 
copper and electrolytic copper in 1969 561 percent and 92 percent respectively in 

reached a new high, exhibiting an increase 1969, while cadmium production decreased 
of 12.7 percent and 12.3 percent, respec- almost 47 percent. | 

Table 1.—Zambia: Production of mineral commodities 

. . (Metric tons unless otherwise specified) - i 

. Commodity 1967 1968 1969 

Oo METALS | . — | 
Cadmium. -._-.._-.-..-----------------------------------kilograms.. 10,000 11,297 6,087 

. Cobalt, metal.....-...------------------------ +++ 1,455 1,197 1,798 
Copper: a 

os Concentrate, copper content. __....2-2- eee 60 36 Leek 
Blister. _.....--.----------------------- eee = 832, 755 93,088 104,917 
Electrolytic__......---.-------2------------------------.-------- 616,844 572,063 642,576 

- Other_-_---- ee eee eee eee 643 570 673 
Gold le___ oe troy ounces. 5,000 5,000 5,000 

- Lead, refined__.._.--.--------------------------- eee -------e- = 19,101 21,893 23,000 
Manganese ore__....----------.-------------------------------------.- 24,968 25,3873 ¢25,000 

3 Selenium 2e____-..-.----------------------+---------------kilograms_. 26,000 26 ,000 26,000 
Silver#e____...._---.-----------------------------.---.-troy ounces_- 750,000 768,000 768,000 
Zinc, electrolytic._.....------------------------~----------2-------. 44,484 53,138 50,155 

o a NONMETALS : 
Amethyst.......----------------------------.---.--.------kilograms_. 39, 839 17,270 114,172 
Cement__.-.....---------------------------------.---thousand tons__ 300 280 208 
Gypsum... ___----2-.-------- eee eee ee 1,418 1,075 ¢1,200 
Lime..___.-.------------------------------------------------------- 70,000 71,549 . e 70,000 

| Limestone_.__...--.------------------------------------------------ 578,206 644,833 772,291 
Phyllite__....--------------- e+e e-eeeeee-e------ = 25, 461 32,890 63 , 093 
Tale. .._._..------------ eee eee eee 2,290 

MINERAL FUELS AND RELATED MATERIALS 
Coal... 2-2 eee eee ------ = 398,067 = 578,518 397,172 

e Estimate. 
1 Chiefly contained in electrolytic copper, refinery muds, and blister copper. 
2 Contained in electrolytic copper, refinery muds, and blister copper. 
3 Refined silver and silver contained in electrolytic copper, refinery muds, and blister copper. 

| TRADE 

The total value of exports from Zambia $436.4 million. Of this, mineral commodi- 

in 1968 was about $1,067 billion, of which ties accounted for about $56.3 million or 
copper contributed about $716 million and = about $6.1 million more than in 1967. In 
other mineral Se ean Kepedom spite of completion of the petroleum prod- 

mately $22.1 aoe ne hited singcom uct pipeline, and production of indigenous 
remained Zambia’s principal trading part- Zambia i d | and 1 
ner, followed by Japan and West Ger- ©0@!, 4ambia imported coal and petroleum 
many. products in 1968 valued at about $24.8 

The value of total imports in 1968 was million.
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Table 2.—Zambia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 

ren is 

. Commodity 1967 1968 
a 

METALS 

Cadmium, metal... _...------------------+-~----------- +--+ oe = eee 11 9 
Cobalt, metal._-.-.----------------------------------------------------------- 2,091 1,227 
Tron and steel: — 

Scrap. .----------------------- +--+ -- o-oo ee NA _----.- 
Semimanufactures: Castings. ..-..------------------------------------------ 0 ------- 9 

Lead: . 
Bar and ingot___._...-.....-..------------------------------------- «17, 416 16 , 354 mo 
Sheet and bar__._......-..---.--------------------- +--+ ee 283 

Manganese, ore and concentrate._._-..------------------------------------------ 24,715 17,487 
Silver, unworked.___....-.--.-------------------------------------troy ounces.. 166,000 76,097 
Zinc, ingots and bars._._-.-----.-.--------------------------------------------- 39,811 45,026 
Old and scrap metal, n.e.8...-..-----------+------------------------------------- 818 108 

NONMETALS 

Cement for building, including hydraulic lime.-_.-....-....------------------.----- | 40 44 
Lime..__..-.---------- + -e nn ne nnn enn nee ee een eee eee =e 65 

NA Not available. 

Table 3.—Zambia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

ee eee ee reenact reeececeeeeeeeeeeeeeeeeeseceeereeree arrears acre eee ere 

. Commodity 1967 1968 
Re eee earner erences acaececececcccceceneeceac ccc cene eee cerns ree 

. METALS 

Aluminum semimanufactures.._..---.------------------------------------------ 874 518 
Chromium ore and concentrate.....------------------------------+--------------- 862 814 
Copper and copper alloys, all forms_....----------------------------------------- 476 533 
Iron and steel: 

Iron ore and concentrate. .....-.------------------------------- eee 36 37 
Serap__..---------------------- ~~ on en nnn ne ene ee eee 52 Lee 

.. Pig iron, sponge iron, and ferroalloys._.._.-----------------------------..---- 2,837 1,254 
Ingots and other primary forms. -....-..------------------------------------ 97 144 
Semimanufactures_.......------------------------------------------ ees 97,546 = 128, 167 

Lead and lead alloys_..-.-------------------------------------+-------+---------- 68 51 
Tin and tin alloys_.-...--------------4----~-------------------------long tons-.- 1,452 44 
Nonferrous ores and coneentrates, n.e.s_....--------------..-----------------++--- 105 T 
Nonferrous metal serap.....--~------------------------------------- 2-5 ee 2 2 
Other old and scrap metal.......-----------------------------------.----------- 34 4 

NONMETALS 
Abrasives: 

Grinding and polishing wheels.__..-.....------------------------------------ 107 98 
Industrial diamond. .-...-...---------------------------------------carats... 11,750 ------- 
Other, crude__.._..------------------------------------------------------- 20 3 

Asbestos, crude, washed or ground._.........---.--------------------~------------- 171 127 
Cement: : 

Building, including hydraulic lime. -_-....----------------------------------- 87,782 102,923 
Clinker__....-...----------------------+----------------------------------- 50, 642 25,174 

Cl Fire and furnace (including furnace mortar).....--..--.---------------------- 729 1,083 
ays: 

. Fire clay__...-..-.----------------+--- +--+ - + -- ee ee ee eee ee 676 759 
Cornish stone, kaolin, and china clay. _..------------------------------------ 888 1,299 

Fertilizers. ...._.-.---------------------------------- nee eee eee = 69, 972 59,345 
Gypsum and plaster of paris_.__.----------------------------------------+--+----- 2,916 21,687 
Lime, building. .-......-.----------------------------------------------------- 282 142 
Marble, granite and other monumental stone- -....-.----------------------------- 106 1,489 
Mica, blocks or sheets_.....------------+----------------------- +--+ eee eee eee 2 
Salt___.. eg ee ene nnn nnn ne nnn ee eee eee ee ee- 11,797 18 , 582 
Sulfur, crude_....-..-.--.------------------------5-----+----------------------- 2,882 401,298 

MINERAL FUELS AND RELATED MATERIALS 

Coal and coal products: 
Coal and briquets_..--.--..----------------------------------------------- 983,001 700,648 
Coke...._.-_------------- en ene nnn ee ene nn en ene eee eee eee 74,267 85, 703 
Pitch, tar and other coal products_-_._.-..---.------------------------------- 125 215 

Petroleum refinery products: 
Gasoline___......-.---------------------------~-thousand 42-gallon barrels. - 803 809 
Kerosine.__....-..-----.---------------------------------------------d0-~. 110 109 
Jet fuel.._____.__--_.---_-- 4+ +--+ +--+ 0 110 165 
Distillate fuel oil. ......._.--.-.---------------------------------------d0.~ 1,039 1,322 
Residual fuel oil__..._..._-------..----.~-.-----------------------------d0-. 302 214 

Lubricating Oils. .......-----------------------------------------------do-- 84 114 
Greases, jellies and waxes__......--.-------------------~------------------- 3,874 1,672 

Asphalt and bitumeh..__..-..--------------------------------------------- 20,706 16,187 
Other_____.._.....-__-_-_---------------------------------42-gallon barrels. . 8,014 4,323 
es eee eee
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: | | COMMODITY REVIEW 

METALS | | The mine has proven ore reserves of ap- 
So proximately one-half million tons, with an. 

Copper.—Copper production soared to a average grade of 2.5 percent copper. 
new high of 747,400 metric tons in 1969 Also, according to the same source, two 
which was 82,000 tons more than in 1968, wis, firms, Florestina Immobilien A.G. 
and approximately 62,000 tons above the and Aktien Invest A.G., are the owners of 
record set in 1965. Despite expansion ip. mine through a Zambian subsidiary 
plans, production of copper is not likely to ygpychi Mines, Ltd. When the mine is 

TIS€ as much in 1970, since the high out- brought into production, at a cost of $10 
| _ put in 1969 was: due partly fo companies million Indeco will acquire a 5l-percent. 

cutting into the stockpile of concentrate jy terest. : | 
_ accumulated while Zambia was solving fuel It was disclosed by the Government that 

problems associated with Rhodesia’s Uni- the combined book value of the mining as- 
_ lateral Declaration of Independence. sets of RST and Anglo-American Corpora- 

In March 1969 the Anglo-American Cor- tion was to be calculated as of the last day 
poration group announced that $14 million of December 1969, and it was expected to 
was earmarked for prospecting operations pe approximately $574 million. The Gov- 
in Zambia over the next 7 years. One-half eynment’s share of 51 percent would be 

of this amount was to be spent on explor- about $292 million, representing $117 mil- 
ation work within the copperbelt area at Jjon | for RST and $175 million for 

the Kansanski mine, and the other half was Anglo-American Corporation, and would 

to be spent for prospecting outside of the be held through Indeco, Indeco was to 
copperbelt area. issue bonds guaranteed by the Government 

In July 1969, the Roan Selection Trust which would bear interest at 6 percent. _ 
| (RST) group announced the establishment It was also announced by the President 

of a new company, to be known as RST of Zambia that the Nchanga, Rhokana, | 
Industries Limited, whose object is to seek and Bancroft mines, together with Rho- 
and develop new business projects in Zam- __ kana refinery, will form one operating unit 
bia related to production and sale of cop- to be named Nchanga Consolidated Cop- 

: per and to agriculture. per Mines Limited, while the Mufulira, 
Dpring the latter half of 1969, the Mu-  Luanshya, Chibuluma, Chambishi, and Ka- 

fulira mine was operating with only two lengwa mines, along with the Ndola cop- 

reverberatory furnaces because each of the per refinery, will form a second unit to be 

three furnaces was being closed down for 2 called Roan Consolidated Mines Limited. 
months for rebuilding and overhaul. The existing mining groups were.to be 

An increase in shipments, via the Tan- given management and subcontracts. — 
Zam Road, from a monthly average of RST acquired the one-third interest of 
17,000 metric tons to 23,000 metric tons British Insulated Callender’s Cables, Ltd. 

was achieved during the third quarter of in Ndola Copper Refineries Ltd., which 

1969. It is the intention of the Govern- subsequently became a wholly owned sub- 
‘ment to utilize all four possible copper  sidiary of RST. The assets and operations 
shipment routes—Tan-Zam Road, and the of Ndola Copper Refineries Ltd. were then 
Mpanda, Lobito, and Rhodesian Railways transferred to Luanshya Mines, Ltd., also a 

—to the best advantage of the Govern- wholly owned subsidiary of RST and the 
ment. refinery company was placed in liquida- 
According to a press report in the Zam- tion. 

bia Mail, preliminary work at the new The four operating mines of the RST 
copper mine on the Lunsemfwa River, group (Mufulira, Chibuluma, Chambishi, 
about 70 miles southeast of Ndola, began and Luanshya) produced a record total of 
in October 1969. The mine was expected 333,979 tons of refined copper during the 
to go into production in 14 months and _ year, the highest in the history of the 
will produce 2,000 tons of copper concen- group. : | 
trate with a copper content of 30 percent The following ore reserve figures and 
each month. The concentrate will be re- grade of ore were given by officials of the 
fined at Rhokana mine through arrange- RST group companies at the end of June 
ments with the Anglo-American group. 1969:
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ec Anglo-American’s Rhokana smelter, which 
Mine _housand poppe treats sulfide and some oxide concentrates 

——~*ésfrtom:«s three mines, set the highest record | 
Mufulira....-----.--- 145,431 3.28 in 37 years, by treating 27,600 metric tons 

Balubae 7. sBelest «= ity: May ‘1969, | 
Chambishi- - --------- aes 3.08 The major purchasers of Zambian cop- 
Kalengwa...--_..__--- { 5oe 17.26 : per in 1967 and 1968 by type and country 

| - were as follow: 

Zambia: Exports of copper 

. (Metric tons) 

1967 1968 ‘Principal destinations, 1968 _ | 

Slimes__....-----.--------------------- 959 681 West Germany 491; Sweden 190. 
Metal unwrought: 

Blister. ......--------------------- 78,806 90,680 Japan 39,730; West Germany 36,382; United 
Kingdom 10,437. 

Electrolytic: 
Wire bar._-.--.-...---_-----_. 450,813 504,701 United Kingdom 164,622; Japan 86,454; 

Italy 64,286; France 54,109. 
Cathode form_..........---..-. 69,044 40,267 United Kingdom 16,465; Japan 11,812; West 

Germany 4,803. 
Ingot and bar__._------.------- 197 857 All to West Germany. 

Sheet, plain.....-..--.--.----2------__- 85 21 All to South Africa. 

Iron and Steel.—Indeco was toinvite bids Zambian domestic demand for cement will 
from engineering concerns of 11 nations, in- be met. 
cluding the United States, on a contract to Fertilizer—It was announced that an 
build a $56-million iron and steel plantin agreement will soon be reached between 

Zambia. The iron ore for the plant will the National Agricultural Marketing Board 
come from the Sanje deposits, 30 miles (NAMBA) and Nitrogen Chemicals Co. of 
west of Lusaka, which have an estimated Zambia, an Indeco subsidiary, whereby the 

reserve of 33 million tons. Apparently the company would assume (effective in 1970) 
iron ore from these deposits, which was the sole and exclusive right to import all 
tested in Austria and Norway, has yielded fertilizer requirements into the . country. 
satisfactory results. The site for the plant NAMBA would be responsible for distribu- 

is said to be in the industrial complex tion to both the commercial and agricul- 
south of Lusaka. tural sectors. 

Lead-Zinc.—Combined production of 
lead and zinc metal in 1969 totaled 73,299 MINERAL FUELS 

metric tons, compared with 75,122 metric 
tons in 1968. This decrease in production Coal.—The efforts of the National Coal 

| was attributed to a plant breakdown in Board of Zambia (NCBZ) were showing 
December; however, further reductions in results by yearend 1969. The chairman of 
years ahead are expected as reserves of NCBZ revealed that the new washing plant 
high-grade materials become exhausted. at the Maamba coalfields will be in opera- 

tion by mid-1970 and possibly will be able 
NONMETALS to fulfill all domestic requirements. At the 

end of 1969 Zambia was importing more 
Cement.—The new $17-million Chilanga than 60 percent of the country’s require- 

Cement Company’s plant at Ndola was of- ment of 114 million tons of coal from 
ficially opened in August 1969. The plant, Wankie Colliery in Southern Rhodesia. It 
jointly owned by the Zambian Anglo- is estimated that present reserves in 
American group and Indeco, is designed for Maamba alone are sufficient to sustain the 
progressive expansion from the initial pro- country’s demand for nearly 30 years. 
duction level of 200,000 tons per year to Other deposits have been tapped near 
approximately 800,000 tons annually. Once Maamba and will be exploited as demand 
the plant is in full operation, the entire rises. The production level for Maamba de-
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posits is predicted at some 3 million tons $34 million in which Indeco and Ente Na- 
of coal annually. As this would be in ex- zionale Idrocarburi (ENI) will have equal 
cess of the country’s domestic requirement, shares. Apparently the refinery will be at 
the NCBZ was actively seeking export mar- Ndola, next to the present pipeline termi- 
kets, with specific attention to the Congo’ nal. The initial annual production will be 
which imports coal from Southern Rhode- about 45 million gallons. The work is due 
sia. | to start in September 1970 and be com- 

| | pleted by late 1972, at which time the 
- Petroleum.—With the completion of the product line from Dar es Salaam to Ndola 

1,058-mile petroleum products pipeline will be utilized to transfer crude oil only. 
from Dar es Salaam to the copperbelt, dis- Also, a marketing agreement was to be 
cussions were underway between the Gov- signed between Indeco and AGIP Zambia 
ernment of Zambia and an Italian oil Ltd., a subsidiary of ENI, on an equal 
group to set up an oil refinery at Ndola. share basis to provide more pumps all over 
Tentative agreements call for erection of the country and compete with present fa- 
an oil refinery at a cost of approximately cilities available in the country.
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ANTIGUA ° | 

Natomas Co. of San Francisco, having Johns from 10,000 to 15,000 barrels per 
acquired the minority interest in a subsi- day. 

dary formerly held by Standard Oil Co. of Reported mineral production for 1968 
Indi . th 1 f th amounted to 20,674 cubic meters of sand 
enegana, xs now © sole owner ° © and 48,943 cubic meters of crushed and 
West Indies Oil Co. West Indies planned  proken rock. Figures for 1969 were not... 
to expand the capacity of its refinery at St. available. 

BAHAMAS ° | 

The Bahamas Government announced by means of two self-propelled bulk car- 
the signing of a long-term contract with riers of 80,000 tons capacity each. Produc- 
Ocean Industries, Ltd., a U.S. corporation, tion of 2 million tons was projected for 
to produce, process, and market aragonite 1970. . 
(calcium carbonate) . Ocean Industries was Receiving and distribution facilities were 
reportedly a wholly owned subsidiary of planned at Fort Pierce, Fla. It was pro- 
the Dillingham Corp. of Hawaii. Base for posed that the distribution fleet would 
the operation will be a “made” island consist of two tugboats of 7,500 and 11,000 

about 20 miles south of Bimini, to be horsepower, which will tow barges of 
called Ocean Cay. The island of 200 acres 25,000 and 40,000 tons, respectively. Two 
will be the property of the Bahamian Gov-  80,000-bulk carriers were also planned to 
ernment but under lease to the company complete the fleet. 
for its operations. Ocean Cay will be built §=——— —_ 
by dredging a 300-foot channel from the 1 Physical scientist, Bureau of Mines, Washing- 

ton, D.C. 
east end of the Grand Bahama bank. . °° Geographer, Bureau of Mines, Washington, 

Aragonite will be suction-dredged from D.C. 

the ocean floor, dewatered and held in two 4 Petholcam Pree Service. Ve 30 No. 11, Novem- 
stockpiles of 140,000 tons each. Transporta- ber 1969, p. 435, and V. 36. No. 12, December 
tion of the aragonite to Flordia was to be 99 es atca’ by Burton E. Ashley. | 

821
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Future plans called for other distribu- Bahamas for 1969 was limited to slightly 
tion terminals at Brunswick, Ga., Houston, more than 500,000 tons of aragonite, 

| Tex., and Philadelphia, Pa. 680,000 tons of salt, and 1,067,879 tons of 

Estimated reserves of aragonite were put limestone in various forms. Cement output 
at about 50 billion tons, with annual was reported at 812,500 tons, compared 
world demand estimated at about 2 billion with 682,200 tons during 1968. . 

tons. 

A paper ¢ dealing with the carbonate geo- 
h P P & I 8 b ® Goodell, H. G., and R. K. Garman. Carbon- 

: chemistry of the general area was pUuD- ate Geochemistry of Superior Deep Test Well, 
lished in 1969. Andros Island, Bahamas. Bulletin, Am. Assoc. of 
Reporte d mineral pr oduction in the Petrol. Geol. V. 53. No. 3, March 1969, pp. 513 

Table 1.—Islands of the Caribbean: Production of selected mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 p 

DOMINICAN REPUBLIC 
Bauxite, dry equivalent.__.........------..--.----.-.----.-------- 983,043 994,338 1,093,465 
Cement__._......-.---..---.-_._-.._-..-..--.......thousand tons__ 310 328 391 
Copper, mine output, metal content__._..-_.--------.------~----+--- 33 105 ATT 
Nickel, ferronickel, nickel content_........--.-.-.-...-.-..--------- 34 . 294 NA 

HAITI 
Bauxite, dried_..........2 eee «=: 859, 192 445,664 664, 923 
Cement__..._.__--.---..-_-----.-....---....-------thousand tons. - 40 41 e 40 
Copper, mine output, metal content. ._.....--...------.------------ 2,350 1,597 1,797 
Gold, mine output, metal content ¢____.............-..-troy ounces__ 5,000 3,000 3,000 
Silver, mine output, metal content °_____._..__.--............d0___-_ 34,000 17,000 17,000 

JAMAICA 
Aluminum: , 

Alumina, exports_...........-...------.---.------------------ | 887,787 922,388 1,155,312 
Bauxite, dry equivalent of crude ore_____....-._..-.......-...-. 9,267,692 8,525,488 10,498,631 

'  Cement_.._....-..--.....----------.....---..._..-thousand tons_- 335 409 416 
Clays @_____....-..-----.------------- ee dL , 126 140 272 
Gravel °.__...--------...................._thousand cubic meters. 248 274 68 
Gypsum____._.--_-...-------.----------------- +--+ ee eee 167 209 272 
Tron and steel, semimanufactures______.......-----.------------ eee eee 10,047 19,305 
Petroleum refinery products: . 

Gasoline_____._.___..-..........__... thousand 42-gallon barrels__ 1,542 1,017 1,988 
Kerosine and jet fuel__...........---...--.-.---.-.......do..__ 819 971 1,335 
Distillate fuel oil. ........------- dow 4.647 1,692 _ 2,204 
Residual fuel oil__-_-_..... 2-2 dof. ’ 4,189 5,103 
Liquefied petroleum gas__.......--.-..--..---.---.------d0_..- NA 113 166 
Asphalt_......-----.---------.--------.------------.--d0_. 2. NA 92 135 
Other__.....-..-.---.--..-----------------------------d0...- 356 NA _..u...-- 

Sand: 
Common ¢e___.__......_...............-thousand cubic meters. _ 765 841 904 
For glass. _...........-----....-.-----~-------4--------------- e 8,700 e 8,900 12,061 

MARTINIQUE 
Clay8_.....--.--------------- +--+ nn ee ee ee eee 46,000 57,000 50,000 
Pumice___........--.---...---~--- ~~ ee eee 15,000 14,970 18,000 
Salt___-.._--.---_----.---- +--+ -------.--cubic meters... 120,000 - __.-.-.- 150, 000 
Stone, sand, and gravel: 

Crushed and broken. __.......-.--.--.------------------------ 570,598 592,284 644,768 
Sand__________.---.-2--- --ee-------- = 220, 000 302,285 46 ,228 
Other 1__.----- ee -_ = 225, 400 157,500 159,190 

NETHERLANDS ANTILLES 
Fertilizer materials: 

Phosphate rock, crude_.....-....-...--..-------thousand tons__ 116 93 e 80 
Nitrogenous, manufactured, sales_.._...............--....-do_._- 144 207 e 220 

Petroleum refinery products: 
Gasoline and naphthas____..........-thousand 42-gallon barrels... 1 44,257 33,775 41,655 
Kerosine and jet fuel_____..-....--...-.---------.-.-...do_... 25,607 33,985 41,325 
Distillate fuel oil. .........-.-....-.---...-.-------.-----do.... 134,127 29,604 27, 532 
Residual fuel oil__......-.-..--.._-.-- 22 -e---do.... «= 157,473 156,444 170,716 
Lubricants, including greases. _...........-..---..-------do___- 3,442 6,972 6,774 
Other___....-_-..-..------------ ee eee 24,249 20,736 6,940 

TRINIDAD AND TOBAGO 
Argillite..........--.-.-----...----.------ thousand cubic meters __- 115 92 79 
Asphalt, natural. _......-..------------------------thousand tons_- 145 139 124 
Cement________--__...---------------.--------------------d0.__. 190 NA 243 
Clays........-...-.-----------------------.thousand cubic meters __ 74 59 62 
Fertilizer materials, manufactured, nitrogenous_-_-_-...._thousand tons__ 530 585 624 

as: 
Natural, gross production_._......-.-..---.--_million cubic feet... 140,338 151,445 137, 503 
Natural gas liquids____..._..........thousand 42-gallon barrels_ 183 164 158 

Gypsum.__.....--..----------- + ne ee ee ee ee eee 3,647 4,318 2,072 

See footnotes at end of table.
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Table 1.—Islands of the Caribbean: Production of selected mineral 
commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 p 

TRINIDAD AND TOBAGO—Continued 

, Petroleum: 
Crude___.-......-._....-....._._... thousand 42-gallon barrels__ 64,995 66 ,904 57,429 

Refinery products: 
Gasoline: 

Aviation... 2-2-2222 eee dol 1,746 519 473 
Motor, including naphtha_____._.-_-.__....-____-do____ 19 , 524 20, 850 21,704 

Kerosine and jet fuel_.___-.---._--_.----_ ee do___e 15,331 19 ,083 17,452 
Distillate fuel oil. ...........-.-- 222 -dow__. 19,191 18 , 068 17,013 
Residual fuel oil_.-.-..-. eee eee eee edo 75,496 85,337 88,381 
Liquefied petroleum gases____.._.__.-_.........----..do__.. 312 365 423 

_ Lubrieants__._--------~---------------------------do. 1,233 1,094 1,466 
- Asphalt. .o2 0 dL. 274 199 192 
Other......--202 22-0 OL 1,660 1,562 1,717 

Sand, pitch._......._---.-.-------.------..thousand cubic meters... 10 10 28 
Stone, sand, and gravel: 

Limestone..........---.-------.-----------------------do___. 435 465 266 
Porcellanite___.........-__-...-.--.----.-----.---------d0____ 13 6 43 
Sand and gravel__._..__-_..-----_-u_ ee dol 189 187 190 

Sulfur, byproduct... _....-..-.-.--.-.----------------------------- 1,865 3,359 4,301 

e Estimate. P Preliminary. r Revised. | NA Not available. 
1 Includes volcanic tuff and materials used for fill, ballast, and other purposes. 

BARBADOS ° 

General Crude Oil Co. of Houston was Prods vet -~«WWg67 «1968 1969 > 1969 

granted a l-year extension from July 1969 roone ° 
to explore for oil in Barbados and offshore Gasoline.................. 157 226 246 

waters. General Crude will pay a rental of Kerosine-_——--_----------- 103 101 105 
: istillate fuel oil..._...___- 25 cents an acre for onshore exploration Residual fuel oil....22.222.«4141 149 169 

rights; no payment was required for Asphalt_...._...--....--.. 38 86 385 
offshore rights. “ SPreliminary. 

Natural gas production in 1969 was ne mney: | 
reported at 108.3 million cubic feet, com- Foreign trade figures for 1968 were not 
pared with 96.7 million cubic feet in 1968. available for publication, but statistics for 

Petroleum refinery production is tabu- 1967, in tables 2 and 3, give a measure of 
lated as follows, in thousand 42-gallon bar- typical trade volume. 

rels: 7 Prepared by Burton E. Ashley. 

Table 2.—Barbados: Exports and reexports of selected mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 

METALS 

Tron and steel: 
Scrap. ..-.------~-..------------------------------------ +--+ +--+ +--+ 22 
Semimanufactures__.......-..--.---2------ eee eee 868 

MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, excluding briquets.__._.......-.-.....-.----.-0 2-11 eee 19 
Gas, hydrocarbon, manufactured_............--.--..-- + oe eee eee 16 
Petroleum refinery products: . 

Gasoline_.___.....----..-2--------_..---..--.--..--_thousand 42-gallon barrels__ 511 
Kerosine____......--_-....------ oe dL 112 
Distillate fuel oil. ...........-.-_--..-.----------- +--+ do 558 OC 
Residual fuel oil....-..-- eee dO. 1,123
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Table 3.—Barbados: Imports of selected mineral commodities 

. (Metric tons unless otherwise specified) 
a a 

Commodity 1967 
OO 

METALS 
Aluminum, including alloys, all forms___.............--..-----.--.--_----. 119 
Iron and steel: . 

Pig iron, ferroalloys, and similar materials__.__._...._-__-_-__-..---_._ uo. 16 
' ‘Steel, primary forms-_.-.......----------------- eee 103 

Semimanufactures_-___......-.-------------------2-- 7,923 
Castings and forgings.._-.....-......---.-----.------_ eee, 25 

Lead, including alloys, all forms__._.__.-__...-----..- 2222-2 -- i _ 153 
Tin, including alloys, all forms. _~_--.------------------------------------long tons__ 457 

| NONMETALS 

Asbestos. __._------.------ en eee 385 
. Cement. ._..---.-.-----_----------- +e -e eee 34,281 

Fertilizer materials, manufactured___._..............-_.....--___-.__._.._._._._._... 19 , 5382 
Salt__.-.2 2-2-2 eee. 2,127 

MINERAL FUELS AND RELATED MATERIALS | ; 
Coal, all grades, including briquets_____._.........----_.------_-__ 597 
Coke_.--.-.-.---------------.---------4----- +--+ 22-8 nee nnn ne 52 
Gas, hydrocarbon, manufactured. ___._-..-....-_____.__.___._-_-_.___.____.____..__. 1,556 
Petroleum: 

Crude. ___-.---.----------.----.----.---..._._.__--thousand 42-gallon barrels__ 704 . 
Refinery products: 

Gasoline__-_......-----. 2.222 do 24 
. Kerosine and jet fuel.____...-.. 2-2-2 edo 113 
Distillate fuel oil......-.-..... .--- 2 ei do 551 
Residual fuel oil__..............-.2-____ _e ee dow. 1,046 
Lubricants___._..2.2---- eee do. 11 

Mineral tar and other coal, petroleum, and crude chemicals__..........._.._____....___... 14 
SS ier rr eee esneseen essere renee 

Source: Government of Barbados, Statistical Service, Overseas Trade, 1967, 346 pp. 

BERMUDA ° 

Bermuda’s small mining industry is lim- duction statistics are not available and 
_ ited to output of construction materials probably are not recorded officially. 

such as sand and limestone. Reliable pro- Table 4 shows foreign trade in selected 
"8 Prepared by Burton E. Ashley. mineral commodities for 1967 and 1968, _ : 

_ Fable 4.—Bermuda: | Foreign trade of selected mineral commodities 

(Metric tons unless otherwise specified) | 
eee 

Commodity 1967 1968 
een 

SS suns 

EXPORTS AND REEXPORTS 
Petroleum refinery products: 

Gasoline: 
Aviation. _..---------.......... thousand 42-gallon barrels__ t 58 131 
Other_.._...--.-------- 2 do t 759 873 

Kerosine. -_--.-----------------------_.- dow 1 1 
Jet fuel. _---_-_-------_---.- ee do__ r 673 606 
Residual fuel oil (bunkers) __.__....__________..._________do____ 1389 145 

Scrap, metal, unspecified..........-..------....-....-..._.--.value_.US$78,714 US$128 , 762 

IMPORTS 
Cement: 

Portland. __---.-------------------- +e eee 22,796 12,259 
Other_.._..------------------ ~~ eee 1,600 5,943 

Fertilizers. _....-..---------------------- 2 eee 962 1,036 
Petroleum refinery products: 

Asphalt__....-.-----.-..-----._--.---thousand 42-gallon barrels__ 14 18 
Gasoline____-__--------------------.2---__---------_do___ r 289 196 
Jet fuel____..-_----------- +e doi. r 364 780 
Kerosine____....---------------------.---_------_--_--_-_do___. 227 108 
Distillate fuel oil. _.----..--------..---..- 22222 e-___do____ r 899 324 
Residual fuel oil_...__-.-------.-------2 222-2 dol __ t 226 173 
Lubricating oil_....-----.---------------.-_------_..__._do____ rg 8 

Salt___.........------------------- +--+ eee 183 166 
eee 

r Revised.
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CUBA ° 

No firsthand information concerning the was not stated whether this latter figure 
mineral industry of Cuba was available to took into consideration recent Australian 
the Bureau of Mines during the year. discoveries. 

Trade journals announced that Cuba Bureau of Mines estimates for nickel 

planned to expand nickel output to and cobalt output for the last 3 years were | 
around 240 million pounds a year..A new as follows, in metric tons, and revised from 
nickel oxide facility was being considered previous estimates as noted: 
for construction at Punta Gorda,10 about 

i rs ea resent plant at | - 75 kilometers e st of the present plant a Nickel Cobalt 
Moa Bay. Capacity of the new plant was 
put at 30,000 tons annually, using the j9¢7 == = =__s___ egg. goo 1.045 
ammonia leaching process. This would not 1968. ----~---.----- t 38,700 1,300 
contribute to cobalt as cobalt is not 969_----------------- 35,450 1,540 

recovered in this particular process. t Revised. 
French, Italian, and British sources were 

named as possible contributors of financial Tables 5 and 6 show selected mineral 
and technical assistance. trade between Cuba and Poland, and Cuba | 

Cuban sources announced that Cuba’s and the U.S.S.R., for 1967 and 1968. 
nickel reserves were on the order of 16 —————— | 

million to 18 million metric tons, or about so cpared by Burton E. Ashley: 4 
40 percent of the known world supply. It Feb. 13, 1970 134, ondon). V. 274, No. 7017, 

Table 5.—Cuba: Selected mineral commodity trade with Poland 
(Metric tons) 

Commodity 1967 1968 

EXPORTS TO POLAND 
Chrome ore.__.__.-----.----------------+------- = ee eee 24,905 17,475 
Copper concentrate__..-...---.--.--.---------------~----+---~----~----- 2,525 1,481 
Manganese ore_____..---...------------.-------- +--+ eee 37,989 22,000 
Other nonferrous concentrate. _......-.-..-_-----.--.~.~-------~--------- 337 332 

IMPORTS FROM POLAND | 
Steel semimanufactures____-....-------------------------------------- .., 490 511 
Cement__...-.-._---------- eee ee 19,730 ween ee 
Coke___..--..---.---- en nn ee ee ee ee 8,000 pee eee 
Petroleum products_._._....------------+-------.--------~------------- 1,381 1,261 

Source: Rocznik Statystyezny Handlu Zagranicznego (Foreign Trade Statistical Yearbook), 1968. Warsaw, 
1969, 430 pp. 

Table 6.—Cuba: Selected mineral commodity imports from U.S.S.R. 
(Metric tons) . 

Commodity 1967 1968 

METALS 
Aluminum, metal, including alloys, all forms..._.............--.--...-- 4,900 4,500 
Copper, metal, including alloys, all forms__.........-....--.---------.- 4,500 5,700 | 
Iron and steel, metal: . 

Pig iron____..-._-.-..-- 2 a --eeeeeeeeee 60,200 45,600 
Ferroalloys._.........---_.--.--.---~------ ee ee eee 1,300 2,100 
Steel semimanufactures: 

Tinned plates and sheets____...-..---.---------------------- 24,800 19,200 
Tubes and pipe. - - oon-nonororrr acre 28,000 80,500 
Other rolled products____......-..------.---.---~---~------- 126,500 126 ,000 

Lead, metal, including alloys, all forms.._............_..---.---.-....-- 900 1,000 
Zinc, metal, including alloys, all forms__._..._....-_--.---..---.-----_ 600 300 

NONMETALS 
Asbestos_._._....--------.--------+-- +--+ eee eee 9,900 9,700 
Cement__..__--_--- eee 257,000 274,000 
Fertilizer materials: 

Nitrogenous. _._._.-.....--.-----------..-------------- ee 416,800 287, 500 
Phosphatic___....--.--.-.-..-.------------ oe 115,800 115,300 
Potassic_.........-..-.-.---.-- ee eee 91,700 97,900 

Refractory materials__...__....-.-.-. 222-2. eee 12,400 12,100 
Sulfur__..-- eee 135,500 97,600 

MINERAL FUELS AND RELATED MATERIALS | 
Carbon black__.__-._.--2 2-2 ee eee 3,800 3,500 
Coke____..___-_-_- eee -_.-_..-_thousand tons__ 39 32 
Petroleum, crude oil, and refinery products___........_..........do.__-_ 5,297 5,308 

Source: Vneshnyaya Torgovlya S.S.S.R. za 1968 god (Foreign Trade of the U.S.S.R. for 1968).
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DOMINICAN REPUBLIC * | 
Production and development work on and bids had been called for specialized 

bauxite, copper, and nickel progressed control equipment. Ferronickel production 
during the year. _ | at the rate of 634 million pounds _ 

‘'wo companies reportedly were active in annually Was scheduled for 1972. 
. . . Falconbridge Nickel Mines, Ltd., holds a exploration for copper and nickel. Radio 66-percent interest in Falcondo, with 

| Hill Mines Co., Ltd., purchased the con- Armco Steel Corp. and the Government of 
trolling shares in the concession held by jhe Dominican Republic holding lesser 
Pinar Bonito Copper Corp. This property shares in the enterprise. 

was previously appraised by Japanese Producto Diversos, C. por A., began opera- 
interests. Further prospecting work is being tion of its galvanizing plant in August; 
undertaken. uncoated iron sheets from Japan supplied 
Dominican Ventures, Inc. (incorporated stock for the plant. Production of finished - 

in Delaware) , reportedly planned to invest products was reported at 800 tons per 
an additional $250,000 in an exploration month. 

program, after having spent about $100,000 A second galvanizing plant to be held by 
in preliminary work. Primary objectives jocal interests was also reportedly under 
were to be directed toward development of consideration. If constructed, total output 
copper and nickel prospects. of both plants would be about 1,600 tons 

Minerales Industriales, C. por A., largely monthly, to supply present demand for 
owned by American interests, reportedly 1909 tons a month. Lower costs of locally 
held exploration rights over a million hec- galvanized sheets could create demand for 
tares of land. Two copper prospects, one enough of the product to sustain both 
near Constanza and the other near San enterprises. 

Cristobal, may be developed when the Shell International Petroleum Co. 
Government grants approval. (rather than Midland Cooperatives, Inc.,) | 
New York and Honduras _ Rosario signed a contract on November 7 to build 

Mining Co. acquired a one-third interest, the Dominican Republic’s first petroleum | : 
and operating responsibilities, over the refinery. The plant, costing $30 million | 
Pueblo Viejo gold-zinc property. If the and scheduled to begin production early 

: exploration program in progress warrants in 1972, was to be located at Nigua, about 
development, an open pit mine will be 90 kilometers west of Santo Domingo. The 
developed. A decision was expected by refinery operating company, Cia. Domini- 
mid—1970. cana Refinadora de Petréleo, S.A. (Codo- 

Falconbridge Dominicana, C. por A. repsa) , will initially be owned jointly by 
(Falcondo) , completed financing arrange- shell and the Government. After the refin- 
ments for its $195 million ferronickel ery becomes operational, Shell will offer 
plant. The International Bank for Recon- part of its shares to other distributors of 
struction and Development, in its first loan petroleum products within the country. 

made in the Dominican Republic, supplied Initial capacity was planned for 30,000 
$25 million to help finance a 198-megawatt _ parrels daily; products are to be gasoline, 
thermal electric generating station, a 44- kerosine, liquid gas, and fuel oil. 
mile pipeline to transport oil from the Bauxite exports in 1967 amounted to 
port of Haina to the powerplant, associ- 1,243,342 tons; 1968 figures were not avail- 
ated installations at the ferronickel plant, able. Other mineral exports of significant 
and water treatment facilities. Other financ- volume in 1967 were cement—10,142 tons 
ing was to be obtained from U.S. insur- and gypsum—85,431 tons. As 1968 foreign 

ance companies, U.S. and Canadian banks, trade figures were not available for publi- 
and various commercial banks. cation, table 7 presents imports for 1967. 

The metallurgical plant site work and _ 
construction were in progress at yearend, 11 Prepared by Burton E. Ashley.
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Table 7.—Dominican Republic: Imports of selected mineral commodities 

(Metric tons unless otherwise specified) 
eee 

Commodity 1967 
EE rr eyeepen epee 

METALS , 
Copper, metal, including alloys, semimanufactures___...____.....__...._____ ween eee eee . 832 
Gold, silver, platinum, metal, unworked or partly worked________.___.__.. _troy ounces__ 191,072 Iron and steel, metal, semimanufactures____.._.._............_-__-_-___...__---_--._. 50,960 

NONMETALS 
Cement. _._----...------------------ eee eee 3,805 

MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets__ ___ wo nn nnn nn eee 821 

' Petroleum, refinery products: . 
Gasoline. ___..2 22222. thousand 42-gallon barrels__ 1,517 Kerosine.___.-.-.-------------------- eee do... 267 Distillate fuel oil. .-_.-.__-.--_---._----.2 2. ------------_---/-...-...do___~ 755 - Residual fuel oil____._____._-.._-_.---....._._---.--.--_----......-.....d0___~ 1,469 Lubricants__.._-__.--_2--_----- eee --------------__.--.-..-..d0___. 44 
Other__-------- 22 eee dO 203 

Source: Oficina Nacional de Estad{stica, Comercio Exterior de la Repitblica Dominicana (National Office of Statistics, Foreign Trade of the Dominican Republic). V. 15, 1967. Santo Domingo, 1968, 303 pp. 

GRENADA 7 

_ It was reported that the Government of In 1968, mineral commodity output was 
Grenada granted an oil exploration license limited to 34,365 cubic meters of sand and 
to Western Transmission Corp. of New _ gravel and 23,363 cubic meters of crushed 
York City for rights over Grenada’s and _ broken quarry products; output for 
offshore territory. Consideration was said 1969 was reported at 19,267 cubic meters 
to be $50,000, but no term for the license of sand and gravel and 59,558 cubic meters 
was indicated. of crushed and broken quarry products. 

HAITI 1° | 

Consolidated Halliwell, Ltd., carried on 24 miles southeast of Cap Haitien. Haicana . 
exploration efforts at its copper mine near Corp. held concession rights over 580 
Memé. Copper values, which might indi- square miles in the area. 
cate a new ore body, were intersected in Sheraton planned a drilling program of 
two holes drilled from the 1,700-foot level. some 5,000 feet of hole. Initial work on | 
It was expected that the present explora- the prospect indicated favorable copper 
tion program would be completed in  yalyes. 

ma ch 1971. h ; d Haicana Corp. was reportedly formed by 
Te TESETVES at the mine at yearen Canadian, Haitian, and American interests. were said to be 346,660 tons grading 1.44 | . . Its large concession centers on the town of percent copper, with a small amount of : f . £ recoverable gold. Plaisance; terms of the concession were for 

Sheraton Mining Corp. acquired a 29 years, with a 25-year extension possible. 
3,360-acre copper prospect from Haicana The area lies northeast of the copper mine 
Mining Corp., 6.A. The property is located operated by Consolidated Halliwell. 

JAMAICA ** 

The bauxite and alumina industry in were continuing with other bauxite export- 
Jamaica made gains during the year with ers. 
new operations being recorded in alumina Alumina Partners of Jamaica, Ltd. . . (Alpart) , started production in May, with production. The tax on exported bauxite . . es . the first shipment of alumina following in was raised from $1.54 to $2 per ton. The early August. Alpart is held by The Ana- | 
original agreement for the increase was  conda Co. (36.8 percent), Reynolds Metals 
made between Alcoa Minerals of Jamaica, 12 Prepared by Burton E. Ashley. 

e e 13 . e Inc., and the Government. Negotiations 14 Prepared By pRurton r. Atte,
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Co. (36.8 percent), and Kaiser Aluminum nomic interest in the early phase of the 
and Chemical Co. (26.4 percent). Costing program. Financial support for the work 
more than $20 million, the alumina plant was being afforded by Canadian and Japa- 
was said to have the highest initial capac- _ nese interests.15 
ity, at 950,000 tons annually, of any such Signal Oil and Gas Co. and Occidental 
facility thus far constructed worldwide. Petroleum Corp. signed an agreement 

Shipments for export were made from under which Occidental will be able to 
the plant at Nain, St. Elizabeth parish, to earn a 50-percent interest involving 6.5 
Port Kaiser, by means of Alpart’s own rail- million acres held by Signal. The acreage 
way. lies both offshore and onshore of Jamaica 

Construction was progressing on the alu- and Honduras. Occidental will conduct an 
mina plant being built for Revere Jamaica exploration and _ drilling program to 
Alumina, Ltd.; completion was scheduled acquire its interest. 
for March 1971. Complete foreign trade statistics relating 

Some exploration for copper and petro- to 1968 were not available for publication. 
leum was in progress at yearend. Table 8 presents the more significant min- 

Bellas Gates Copper Mines was drilling eral commodities traded in 1967 and 1968. 
a copper prospect and confirmed low-grade Mining Mavazine. V. 121. No. 6. Decemb 
copper mineralization of potential eco- — j9¢9, p. 435, ene: 21, No. 6, December 

Table 8.—Jamaica: Foreign trade of selected mineral commodities 

. (Metric tons unless otherwise specified) 

Commodity 1967 1968 

EXPORTS 
Alumina______...2.-.- ee ee ee t 837,767 922 ,388 
Bauxite. ........-.------------------------- +--+ ee 7 7,257, 052 6,311, 756 
Cement. -_...-------.--------------------- +--+ - + = = -- 77,238 92, 566 
Gypsum____._...-.------------ +--+ ee en eee ee ee eee 191,724 258 , 328 
Petroleum, refinery products: 

Gasoline... ...-.---.-----------------thousand 42-gallon barrels_ _ 491 271 
Kerosine. ....._--.-.---~-----~--------+------------------do-___ 17 34 
Distillate fuel oil... _.-.---.---.--------------------------do___- 672 318 
Residual fuel oil_.-...-.-.-.-------~----------------------do___- r 126 332 
Lubricants___.-.-.-.---------~--------------------------do__- 76 e15 
Other_.____._.---.-.-2- ee dL 31 epee e eee 

IMPORTS 
Aluminum, all forms._......-...-----.------------------------------ 4,475 2,379 
Copper, all forms_........-.-.----------------------+----------- +--+ +- 234 346 
Jron and steel, all forms_.._.........-..._.-.---------------------e 85,120 84,855 
Petroleum: 

Crude____...-...-...._....-......... thousand 42-gallon barrels__ r6,776 8, 557 
Refinery products: 

Gasoline____.....-.-.--------------------------------do_.-. 788 134 
Kerosine._.......------------------------------------d0._~- 274 311 
Distillate fuel oil. ......-.-.-.-----.------------------do___- 511 743 
Residual fuel oil._......---- 2 ee -do__ 2,585 1,774 
Lubricants.._....-...-.---------.--------------------d0___. 118 55 
Other_.......--.-------.----------------------+----- do. 43 35 

e Estimate. t Revised. 

MARTINIQUE *° 

It was announced that the fertilizer com- imported. It was planned that the entire 
plex being built by the Sun Oil Co. will output of granulated fertilizer would be 
be operated by Société Antillaise de Pro- distributed among the Caribbean Island 
duits Chimiques (Saprochim). Sun will community for use chiefly with such crops 
hold an 80-percent interest, with the bal- as sugarcane, bananas, and pineapples.17 
ance held by residents of Martinique and A cement plant was also scheduled for 
Guadeloupe. construction. 

The facility is to include plants for the =————_____ 
manufacture of ammonium nitrate and ; Prepared by Burton E. Ashley. 45,5 

cus : : : osphorus an otassium. No. 45, January- nitric acid. Raw materials will be February 1970. p. 7.
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| NETHERLANDS ANTILLES ** | | 

Mineral industry activities in the Neth- struction of an underwater gas pipeline 

erlands Antilles continued to be confirmed from Amuay, Venezuela, to Aruba. As a 

primarily to petroleum refining during result, refinery pentanes are to be used as 

1969. the hydrogen source for desulfurization. 

At yearend, an expansion project was in The Aruba desulfurization unit is to have 

progress at the Shell Curacao N.V. refinery an output capacity of 75,000 barrels per 

at Emmastad. This involved a 30,000-bar- day of residual fuel oil with a 1-percent 

rel-per-day increase in the plant’s crude oil sulfur content. Completion of the unit is 

distillation capacity and the expansion of expected by late 1971. 
its vacuum distillation capacity by 18,000 The Netherlands Antilles’ only operating 

barrels per day. A 36,000-barrel-per-day phosphate mine was closed from early | 

fuel oil hydrotreater was also being added. August to mid-September 1969 as a result 

Completion of the project was scheduled of a wildcat strike. International Salt Co. 

for 1970. reported during the latter part of the year 

Lago Oil and Transport Co., a subsidary that it expected to begin exporting salt 

of Standard Oil Co. (New Jersey), was from its salt-recovery complex on Bonaire 

forced to abandon its plan to use Venezue- sometime during 1970. Aruba Chemical 

lan natural gas as the source of hydrogen Industries, N.V., a subsidary of Standard 

for a hydrodesulfurization unit to be con- Oil Co. (New Jersey), was in the process 

structed at its Aruba refinery when the of increasing the capacity of its petrochem- a 

Venezuelan Government announced during _ icals plant at yearend 1969. 

1969 that it would not approve the con- “ws prepared by Gordon W. Koelling. | 

Table 9.—Netherlands Antilles: Selected exports of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 | 

METALS 
Tron and steel, metal, scrap and other_.....___..---------------------- 27 4,975 
Other nonferrous metals, ores, and concentrates__.......---..-.-.----.- r2,002 814 

NONMETALS 
Fertilizer materials: 

Crude, phosphatic. ......._....----.---.------------------------ 118,338 93 , 138 
Manufactured: 

Nitrogenous___.._....-...-.-----.--------- 125,759 145,225 
Other, including mixed______....__--..---------------------- 5,520 805 

Stone, sand, and gravel_____-...-----_------------------------------ 18 ,228 31,811 

MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets____.......--.--.-..----------------- 267 88 
Petroleum: 

Crude_____._..._.._--_____..-_--__--_--thousand 42-gallon barrels__ 3,755 2,019 
Refinery products: 

Gasoline_____._.._..---.-------_-------_------------do_._. 37,691 33 , 435 
Kerosine. ___.___-___-.-__---------_----------------.--do__.. 4,638 5, 705 
Jet fuel. ________----_ edo 84,871 33 , 916 
Distillate fuel oil. _....._.._-_..-_----_---_.---..-.----do____ 82,278 27,057 
Residual fuel oil._......_._.--__---__-.-----_.-....-..--do____ 183 , 657 189 , 857 
Lubricants. __________.-______------_---- ee --do___. 7,082 6,934 . 
Mineral jelly and wax_____._.___.---.--._--.-----..--do__~-. 214 258 
Bitumen and other residues______-_-_------------------do---- 6,201 6,701 
Other...._.....------.------------------------------do__-- r 243 296 " 

r Revised. 
Source: Kwartaalstatistiek van de In- en Uitvoer per Goederensoort van Curacao en Aruba, (Statistical 

Quarterly of Import and Export Commodities of Curacao and Aruba). 1967, No. 4, and Jaarstatistiek van de 
In- en Uitvoer per Goederensoort van de Nederlandse Antillen, Bureau Voor de Statistiek (Annual Statistical 
Report of Import and Export Commodities of the Netherlands Antilles published by the Bureau of Statistics).
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Table 10.—Netherlands Antilles: Selected imports of mineral commodities 
. (Metric tons unless otherwise specified) 

Commodity 1967 1968 

METALS , 
Aluminum, metal, including alloys, all forms_.__.----.-...------------- 803 138 
Copper, metal, including alloys, all forms___.....-.-------------------- 214 343 
Tron and steel, semimanufactures___.._._.-..------------------------- 14,010 10,051 
Lead, metal, including alloys, all forms____...-.----------------------- 69 61 
Zinc, metal, including alloys, all forms___.-....----------------------- 181 78 
Other, nonferrous metal, scrap__...---------------------------------- 362 73 

NONMETALS | 
Cement____..--------..----------------------+------------+------- 36,475 45,908 
Clays and clay products (including all refractory brick): . 

Crude clays, n.e.s., fire clay__...--------------------------------- 7,250 5,591 
Products, refractory brick_-.....-------------------------------- 1,677 1,057 

Diamond, gem, not set or strung___-..-.----------------------carats._ 1,450 2,440 
Fertilizer materials: 

-Crude____.--.-.--.----.--------- eee ee eee ee eee 4,000 2 
Manufactured_.__._...-----------------+--.~.---------------+--- ++ 3, 542 1,128 

Gypsum and plasters___._--.---.-....--.~-------------~-------------- 35 35 
Lime___._._-..---..------------+--+-----~----+------------ +--+ ee 265 221 
Precious and semiprecious stone, except diamond------------kilograms.._ 9 20 
Salt_....--_-----.-.------ +--+ ee ee ee 1,107 1,005 
Sodium compounds...._.......------------------+------------------- 22,430 15,375 
Stone, sand, and gravel_____..-.------------------------------------ 7,320 11,091 

MINERAL FUELS AND RELATED MATERIALS 
Gas, hydrocarbon, liquefied petroleum gas____thousand 42-gallon barrels_- 472 354 
Petroleum: 

Crude___._____..-.._--.-.---------------- +--+ ~~ -- - - 0... 260,624. 253 , 636 
Refinery products: 

Gasoline_____...------_-_---..------.----------------do__.. 4,841 2,685 
Kerosine and jet fuel____.._..-....-......-.------.--.do____ 1,221 1,466 
Distillate fuel oil. .........---..-.-----.-----------.--do____ 3,597 1,142 

° Residual fuel oil___...........-....-------------------do____ 8,693 13 ,059 
Lubricants............---.--_-----1------+------------+------ 170 90 
Other... 4 3 

Mineral tar and other coal, petroleum, or gas derived crude chemicals---_ - 27 39 

t Revised. 
Source: Kwartaalstatistiek van de In- en Uitvoer per Goederensoort van Curacao en Aruba (Statistical 

Quarterly of Import and Export Commodities of Curacao and Aruba). 1967, No. 4; and Jaarstatistiek van de 
In- en Uitvoer per Goederensoort van de Nederlandse Antillen, Bureau Voor de Statistiek (Annual Statistical 
Report of Import and Export Commodities of the Netherlands Antilles published by the Bureau of Statistics), 

: ST. VINCENT *° 
Four firms reportedly applied for oil In 1968, mineral production amounted 

exploration rights in the territorial waters to 30,582 tons of sand and 25,00] tons of 

of St. Vincent and the Grenadines. The crushed stone. Figures for 1969 output 
firms were not identified with the possible were not available. 
exception of General Crude Oil Co. of 
Houston. 

TRINIDAD AND TOBAGO ”° 

Substantial offshore discoveries of crude stem tests of short duration at eight differ- 
oil and natural gas, the advent of direct ent intervals between 5,000 and 7,000 feet. 
Government participation in the petroleum In production tests at the other oil discov- 
industry, and the enactment of new petro- ery well, the rate of flow from a 4-foot 
leum legislation highlighted mineral indus- _ vertical section of the hole below 11,000 feet 
try activities in Trinidad and Tobago ranged from 1,000 to 1,400 barrels per day. 
during 1969. Crude oil from the latter well was report- 

The most important new discoveries edly free of sulfur. : 
were made by AMOCO Trinidad Oil Co., Crude oil was also discovered in a well 
a subsidary of Standard Oil. (Indiana), drilled off Trinidad’s west coast by Bel- 
which found significant quantities of crude _petco Trinidad, Ltd., a subsidary of Belco 

oil in two wells off the east coast of Trini- Petroleum Corp. This well flowed at the 
dad in the same general area where sizable rate of 500 barrels per day from a depth 
quantities of nonassociated natural gas of 6,500 feet when tested. 
were also discovered by AMOCO during Results of a joint Government-United 
the year. One of these wells flowed at rates — 7 >_—___— P 7 by Burton E. Ashi 

. : repared by Burton E. Ashley. 
of 800 to 2,500 barrels per day during drill 2% Prepared by Gordon W. Koelling.
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Nations seismic survey covering an 8,800- existing licenses and leases will be reli- 
square-kilometer area off Trinidad’s north censed under the Act but will not be 
coast were released to 27 oil companies in changed with respect to duration, renewal, 

- mid-1970. These companies, which were and royalty rights. Major new features of 
charged a fee for this data, were expected the Act include the requirement of Gov- 
to submit bids by the end of February  ernmental licenses for all phases of petro- 
1970 for exploration and production lic- leum industry activity and the stipulation 
ences in the survey area. that local refinery operators must give pre- 

In July 1969, the Government purchased cedence to the processing of indigenous 
the petroleum rights and producing prop- crude oil. In addition, prices of crude oil, 
erties of BP Trinidad, Ltd. The Trinidad- natural gas, petroleum products, and ° 
Tesoro Petroleum Co., Ltd., owned equally petrochemicals for income tax purposes 
by the Government and the Tesoro Oil. will be determined by the Government 
Co. of San Antonio, Tex. was established after consultation with the oil companies. : 
to operate the acquired assets. Later in the The Continental Shelf Act, approved 
year, Trinidad-Tesoro also acquired an oil during late 1969, is designed to regulate 
and gas development farmout covering minerals exploration and exploitation on 
approximately 195,000 hectares located off the Continental Shelf of Trinidad and 
Trinidad’s southeast coast from Dominion Tobago and to carry out that country’s 
Oil, Ltd., a subsidary of Standard Oil Co. obligations under the 1958 Convention on 
of California. the High Seas. This Act specifically sub- 

In December 1969, the Parliament of jects mineral industry operations adjacent 
Trinidad and Tobago approved a new _ to the coast of Trinidad and Tobago but 
Petroleum Act which had been submitted outside its territorial waters (12-mile 

| by the Government following prolonged limit) to the tax and mineral laws of the 
discussions with the oil companies. All country. 

Table 11.—Trinidad and Tobago: Selected exports and reexports of mineral commodities 

(Metric tons unless otherwise specified) 

Commodity | 1967 1968 

METALS . 
Aluminum, metal, including alloys, all forms_.._......-..._.__.-__-__-.- 117 69 
Copper, metal, including alloys, all forms.............-..---_-_-__-_-_. 824 400 
Iron and steel: . 

Serap.-...-.---2- 22 --  eee ee 2,933 477 
‘ Semimanufactures: 

Bars, rods, angles, shapes, and sections._.............-.--..-_- 176 89 
Plates and sheets, all types.__.._..-....----_----2 eee 426 593 
Other.._...--.-----.-.--------------------- +--+ 480 193 

Lead, metal, including alloys, all forms_.........--2.---_-22--- 2 ieee 59 . 69 
Silver, metal, including alloys, all forms____.._......._.___troy ounces__ ween ee 8,837 
Tin, metal, including alloys, all forms...................__long tons_-~-__ 454 92 

NONMETALS 
Barite and witherite____._.-_._.-.--_---_------.-.-------------------- 305 2 
Clays and clay products (including all refractory brick) ____..-..._______ r1,193 237 
Fertilizer materials, manufactured: 

Nitrogenous_.___......--..---.----------~------ eee 109,960 104,035 
Other. ....-.----.------- +--+ +e 6 37 

Lime_.._.....---------.---------------+---------------- +--+ +--+ 2,161 8, 066 
Salt__...- 0 2-0 oe eee 5. 95 
Stone, sand, and gravel___._.__._._.--...-.-__--------- eee 279 151 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural__.__.__.._.--_ 22. eee 60,285 55,086 
Gas, hydrocarbon, natural gas liquids.__._..._........-..---. 2+ -_- 17,650 21,198 
Petroleum: 

Crude and partly refined !___._......_...thousand 42-gallon barrels __ 5,801 6,983 
Refinery products: 

Gasoline____--..-----.------------------------------do_-_- 15,406 20,150 
Kerosine__......-------------------------~----------d0.__- 56 2,667 
Jet fuel. ____.--.---------------- +--+ --------do_-_- 11,502 15, 787 
Distillate fuel oil. ...._.....-._-..--.--_ 2-2 do__ ee 18,938 16,579 
Residual fuel oil........---------.------.-------------do_--- 77,807 76,725 
Lubricants__.__..- 2-0. 1,018 1,248 
Other__._.2_ 2 eee doi 412 1,987 

Minera] tar and other coal, petroleum, or gas derived crude chemicals _______ 218,186 190,959 

Revised. | 
1 Government of Trinidad and Tobago, Ministry of Petroleum and Mines. 
Source: Government of Trinidad and Tobago, Central Statistical Office, Overseas Trade, Part A. Port of 

Spain, 1967, 405 pp.; 1968, 433 pp.
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Table 12.—Trinidad and Tobago: Selected imports of mineral commodities 

(Metric tons unless otherwise specified) 

es 

Commodity 1967 1968 
nn 

METALS 

Aluminum, metal, including alloys, all forms_.__.......------------------- 184 434 
Arsenic compounds. _....--------------------------------------------- 89 12 

Copper: 
Ore and concentrate__...-.-.-----------------------+-------------- 1 17 
Copper sulfate___....-.--.--------------------------------------- 23 28 
Metal, including alloys, all forms........----------.---------------- 115 115 

Tron and steel: 
Scrap--..----------------------------- 2+ --- 22 oe eee eee 221 246 
Steel, primary forms, ingots___.....-.---.-.-~---------------------- 640 1,023 
Semimanufactures: 

, 

Bars, rods, angles, shapes, and sections.._..._..--.--------------. 712,502 15,270 
Universals, plates, and sheets__---------~---------------------- 14,771 8,986 
Tubes, pipes, and fittings...._._...-.-~------------------------- 21,137 24,689 
Other.._.........------.-----------~-----------------------5- 159 140 

Lead: 
Ore and concentrate. ______.-..---.---~----~----------~---+---- + -onuee 245 
Metal, including alloys, all forms.__.__..--_------------------------ 139 193 

Silver, metal, including alloys, all forms____..-.-------------troy ounces__ 27,922 51,035 
Tin, metal, including alloys, all forms___.....-..-.------------long tons__ 6,584 4,417 
Zine, metal, including alloys, all forms. _~-_-..-.------------------------- 24 26 

NONMETALS 

Abrasives, natural_.......-_--.-------~-----~------------------------- r15 22 
Barite and witherite_.___...------------------------------------------ | 44,789 23,706 
Cement_._._._....---_---.--+--------------------+------------------- 3,004 4,043 
Clays and clay products (including all refractory brick): 

Crude clays__..___..---.---------------~------------------------- 174 617 
Products: 

Refractory, including nonclay bricks__......-..----------------- 896 561 
. Nonrefractory __..-.------------------------------------------ 21 224 

Feldspar______-----.------------------- enn nn nee 30 30 
Fertilizer materials: 

Crude___..__..__--_-.------- +--+ ee ee ee ee ee ee eee r 44 16 
Manufactured: 

Nitrogenous.._.-..--.--------------------------------------- r 939 179 
Phosphatic. _....-------------------------------------------- 589 2,333 
Potassie__.....-.--.---.-.--.---..-------------+------------+---- 1,585 2,741 
Other, including mixed__..._...--.---------------------------- 2,228 1,370 

Magnesite._....-..-------------------------------------------------- V7 100 
Mica, all forms____.-...---------------------------------------------- 25 27 
Precious and semiprecious stone, except diamond_._.....---.-troy ounces-_- 618 705 
Salt_..... ..--__-_-------- +--+ ee ee ee ee ee 9,230 10, 706 
Sodium and potassium compounds, n.e.8_..-._-_.------------------------ 5,068 5,576 
Stone, sand, and gravel: 

Dimension stone____.._...-------------------------------+-------- r29 19 
Gravel and crushed rock. ___._-..-.--.-----------------~-----------) 7,802 8,618 
Sand____.__...-.------------------------- + ee ee 16 13 

Sulfur__..-..------ ~~ neon eee eee eee eee eee eee eeeeee- 14, 704 44,788 
Other nonmetals, n.e.s_._...-.---------------------------------------- 1,195 625 

, MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural] ____....---.------------------------------ 25 57 
Coal and coke._.-_____-___.-_---._-.---------------- +--+ ee eee 392 190 
Gas, hydrocarbon, natural gas liquids___..._.-....---------------------- 16 127 

Petroleum: . 
Crude and partly refined___............--thousand 42-gallon barrels. 81,726 91,447 
Refinery products: . 

Gasoline. _.....-.--.---_--_----_----------+------------d0_..- r 590 138 
Residual fuel oil__.__._.____-______-____--_---_--..--------do...- 531 61 
Lubricants___..._._-_._--___---__.-----_---------~-----d0.._- r 28 33 
Mineral jelly and wax__..____......-._-.---.------------do__-- r5 5 
Other_....__-_-----------_----------------------------do-_-. ~ ™3 1 

Mineral tar and other coal, petroleum, or gas derived crude chemicals-_----- 139 199 

a 
r Revised. 
Source: Government of Trinidad and Tobago, Central Statistical Office, Overseas Trade, Part A. Port of 

Spain, 1967, 405 pp.; 1968, 433 pp.
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| BRITISH HONDURAS 

No reports of mineral or mining devel- in table 1 indicate the normal order of 
opment were noted from British Honduras magnitude for such trade. Exports and 
during 1969. reexports are usually limited to small | 

Foreign trade data for 1968 were not quantities of scrap metal, salt, cement, and : 
available for publication, but 1967 figures petroleum products. | 

Table 1.—British Honduras: Foreign trade of selected mineral commodities 
(Metric tons unless otherwise specified) 

| 
Imports 1967 
eS | 

Cement and lime____--__......._-.-.----_--___--_--_-__-_ ee 9,797 
Fertilizers, manufactured_.__......_...-.._-----------_-_-___.___._____-_ 2,067 | 
Iron and steel, semimanufactures_._._...._..___._--_._--_-._.___________._._. 1,906 
Petroleum, crude and refined________...____._______thousand 42-gallon barrels __ 218 $$$ EES Eee oe 

COSTA RICA | 

No significant mineral production enter- some added benefits without seriously af- 
prises came to fruition in Costa Rica dur- fecting the economics of the bauxite- 
ing 1969. alumina project. Assembly approval was ex- 

Of general interest to the industry were pected. Status of actual work on the 
plans to increase the electric power supply _ project was not known by yearend. 
of the country, to renew and add to the Consolidated Negus Mines, Ltd., granted 
rolling stock and other equipment of the an option to Thermocam Industries (Brit- 
Pacific Railway Company, and to improve ish Columbia), Ltd., to work the La For- 
loading facilities at Puntarenas. The Gov- tyna and E] Cedral sulfur deposits in 
ernment also reached agreement with the Guanacaste Province. La Fortuna report- 
Northern Railway Company for operation edly had indicated reserves of 750,000 tons 
of the piers at Puerto Limén, to be under og 99.9 percent sulfur ore. Thermocam be- 
Government control in the future. Railway  jieved that it could process the ore so that 
rehabilitation was to be financed from in- the contained pyrite could be eliminated 
ternal sources. economircall 

Alcoa de Costa Rica, Inc., negotiated a y: 
supplemental contract with the Govern- . _ . a ment which apparently gave the country ton. Wet scientist, Bureau of Mines, Washing 

: 833
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Gulf Oil Corp. withdrew from negotia- trolling shares in Refinadora Costarricense 
tions to buy Allied Chemical Corp.’s con- de Petréleo S.A. the domestic oil refinery. 

Table 2.—Costa Rica: Foreign trade in selected mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

EXPORTS 

Fertilizer materials: Manufactured: 

Nitrogenous.__.-.---------------------------- +e 11,834 21,677 

Phosphatiec._...--..--------------------------- ~~ ee 69 ~----- 

Other, including mixed___.-..--_--.----_----_--- 2 Le eee 18,913 30,576 

. Iron and steel, metal, including alloys, all forms.-..___._..._.___- 7,558 10,813 
IMPORTS 

Aluminum, metal, including alloys, all forms._.......-....-.--_-_- 843 1,146 

Cement__...-.-..------------- eee ene eee eee 2,958 2,152 
Diamond, industrial_.....-.-.-_........--...--.-_-__earats____ r90,000 125 ,000 

Fertilizer materials: Manufactured: 

Nitrogenous_-__---..----------.---.-------------- eee 28,510 56,448 

Phosphatic__..---..------.----------- eee 15,144 20,295 

Potassic__.------------------------------------------ eee 19,031 22,952 

Other, including mixed....-_-.-._-.___--_.--- 2 eee. 26 ,386 19 , 824 

Gypsum and plasters.___.-_.-...--_--.-----_--- eee 4,493 6,489 

Iron and steel: Metal: . 
Serap..--.--------------- eee eee 13 22 

Steel, primary forms__.___...--_._-__-- ~~ .---__--_ ee. 9 ,500 15 , 687 

Semimanufactures.____.___._....--_---------------------- 46,369 55,476 
Petroleum: 

Crude and partly refined __.... thousand 42-gallon barrels-. __ 795 . 2,039 

Refinery products: 

Gasoline. ___.-__-.-..-- eee do 373 170 

Kerosine__.-__..-..----.-.---~---.-------.--d0______ 117 65 

_ Distillate fuel oil. .._--.---.---.---..-.-----_-do_____. 728 203 

Lubricants__.._--..--.-----------__-- ----_--do_____. 16 82 

Mineral jelly and wax_._____......_-.__.-._--_.do______ r15 14 

Other, bitumen and other residues_._._..._.____________ 10 , 532 8,967 

Platinum-group metals and silver: Metals, including alloys: 

Platinum group- --_..-.---.-....----_-..___troy ounces-_.___ 5,691 932 

Silver__..----..------- eee eee -do___ 12 ,925 18,551 

Salt (including brines)_._..-..-_.._..--_.--------__--- ee eee 4,165 4,105 

tT Revised. 

Source: Ministerio de Inddstria y Comercio, Direecién General de Estadistica y Censos. Comércio Exterior 
de Costa Rica, San José, Costa Rica, 1967, 421 pp.; 1968, 428 pp. 

EL SALVADOR 

Little activity was noted in the mineral that the Government continued its geo- 
industry of El Salvador during 1969. chemical and geological investigations in 

The Legislative Assembly approved a_ the northern part of the country and 
bill to establish a national mining reserve made a final examination of the proposed 
in connection with work to be done with new mining code. The survey covered 
assistance from United Nations advisers. 10,000 square kilometers; over 8,000 sam- 

The reserve covered all, or parts of, the ples were taken, and more than 15,000 

Provinces of Morazan Cabafias Chalate- analyses were made. Examination was also 
nango, La Union San Miguel, Usuetam San made of sulfur deposits in the Ahuachapan 
Vicente, San Salvador, and Cuzcatlan. It area in the western part of the country. 
was reported that the Government of El Canadian Javelin, Ltd. operating 
Salvador intended to develop any gold, sil- through its subsidiary, Cia. Minera San 
ver, and iron resources itself. Cristobal, S.A., reportedly was to reactivate 

The Ministry of Public Works reported the old Montecristo gold and silver mine
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in the Department of Morazan. Operations Foreign trade statistics for 1967 and 1968 
were scheduled to commence in early 1970, are shown in table 3. 
after the installation of equipment valued 
at $1.2 million. 

Table 3.—El Salvador: Foreign trade of selected mineral commodities 
(Metric tons unless otherwise specified) 

) Commodity 1967 1968 | 

EXPORTS 

Cement_____---------------------------------_-----------_---------.---- 14,620 45,538 
Fertilizer materials, manufactured________..-.--..._..-----_.--.------.-.--. 24,119 32,570 
Tron and steel, metal_...._____-.-.------------_------- eee 12,451 19 ,404 
Petroleum, refinery products____.-...--.--...-....thousand 42-gallon barrels_- 1,587 767 
Salt__...-------------_-------------------+------ +--+ eee 8,564 9,124 

IMPORTS 
Aluminum, metal, including alloys_.__._._._.......---.--------------------- 2,164 2,088 
Asphalt and bitumen, natural_________________________ eee eee eee 7,478 6,508 
Cement______--------.----------- 2-2 eee ee------ «= 37, 816 39 ,879 
Coal and coke, including briquets______________________.__----------------- 285 311 
Diamond, industrial. _._...__..... 2 eee __ecarats.. 25, 000 20,000 

Fertilizer materials: Manufactured: 

Nitrogenous____-....-_ -_-__-_ eee eee eee 70,849 93,778 
Phosphatic.._-._-..--------------.----.-2------------~--------------- 16,882 16,368 
Potassic______.--_--------------------------------------------------- 3,181 1,823 
Other, including mixed_________._______________----------------------. 48,424 37,027 

Gypsum and plasters___________________._______ eee eee eee eee 7,768 3,165 
Iron and steel, metal, including alloys, all forms_.....____._..-.-.-_------------ 72,919 67,924 
Petroleum: . 

Crude and partly refined. __._._.-.....----.--thousand 42-gallon barrels_ - 3,019 — 8,490 
Refinery products___.___.__.-_--_-___-_----__--_-_----_-_---------d0___- 126 105 

Silver, metal, including alloys___....._._......--.--.-_.._____._troy ounces. 6,559 3,890 
Sulfur, elemental, all forms____....________-_-.-_-_----_-__-------_------------ 6,281 3 

Source: Ministério de Economia. Anuario Estadfstico, Comercio Exterior. V. 1, 1968, 850 pp. 

GUATEMALA 

Guatemala’s small mining industry con-- headquartered in Guatemala, published 
tinued at about the same pace as in recent two useful works concerning the geology of 
years. At yearend, the Guatemala press car- the Central America region. “Publicaciones 
ried reports of an oil discovery at Las Tor- Geoldgicas del ICAITI, Number 2, 1969” 
tugas in Alta Verapaz Department. consists of 17 papers of geological interest. 

The Government clarified its policy It contains 88 pages, with maps and illus- 
toward investment from North America. trations, in both English and Spanish. 
Conditions under which such investment “Publicaciones Geoldgicas del ICAITI, 
would be welcome, which might apply to Number 3, 1970” contains a metallogenic 
mining, were set out as follows: The in- map of Central America at the scale of 
dustry should be devoted to the produc- 1:2,000,000. The map and metallogenic 

tion of export gps or goes for interna? provinces are discussed in 57 pages of text. 
consumption = waiich would replace the Exploraciones y Explotaciones Mineras 
necessity for imports; the industry should . . 

J . Izabal, S.A., owned by International Nickel 
use a high percentage of domestic raw ma- Co. of Canada. Ltd. (80 cent) and 
terials; special techniques must be brought H ; 0 Mini a C 0 (80 percent) . 
into the country, and such skills must be anna Mining Co. (20 percent) , was wait- 
taught to the country’s people; domestic i™8 for final Government approval to 
capital should be allowed to participate in begin major construction on its ferronickel 

foreign enterprises, and necessary financing plant. 
should be arranged abroad. Other companies reportedly were con- 

Instituto Centroamericano de Investiga- tinuing exploration efforts on nickeliferous 
cién y Tecnologia Industrial (ICAITI), prospects in the region of Lake Izabal.
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HONDURAS 

On April 23 the formal incorporation of At the El Mochito mine, exploration of 
the Honduran iron and steel industry was the Yojoa ore body revealed about 465,000 
effected. The new firm was named Altos tons averaging 10.3 percent lead, 11.4 per- 
Hornos de Centro America, S.A. de C.V. cent zinc, 8.5 ounces of silver per ton, and 
Operation was expected to start in 1972 minor amounts of cadmium and gold. 
after installation of a $30 million plant. NYH and Signal were conducting joint 

The company was capitalized for $37.5 exploration operations of NYH’s Minas de 
million. Share interest was held in the fol- Oyo property in the State of Comayagua. 

lowing proportions: Central and Develop- Signal will earn a 50-percent interest in 
ment Banks of Honduras, 59 percent; the 8,600-acre prospect in return for its 
Central American Bank for Economic contribution. 

. Integration, 20 percent; Altos Hornos de .. . 
. 8 20 p . . In a joint venture with ASARCO, explo- 

Mexico, 20 percent; private, 1 percent.2 Ini- . . 
. . ration work began on the south side of the 

tial production was planned for 113,000 ; . , . 
. old Rosario mine which has been inactive 

tons of pig iron and 100,000 tons of raw ; . 
. . since 1954. ASARCO will assume 90 per- 

steel annually. This enterprise was more . . 
. . . cent of the exploration cost in the copper, 

fully discussed in the 1968 Minerals Year- ; . 
silver, lead, zinc, and gold property. If the 

book, Volume IV, page 853. . . 
. . os venture proves commercial, NYH will re- 

The most active company in the mining ; 
, . . tain 40 percent of the profits, and 
industry in Honduras during 1969 was 

. . ASARCO 60 percent, after development 
New York and Honduras, Rosario Mining 

eas . costs have been recovered. It was expected 
Co. (NYH). In addition to proving fur- ; . 

. . . that the project would require about 3 
ther reserves at its El Mochito mine, the ; 

. years for completion.? 
company has entered into separate explo- | 
ration ventures with Signal Oil and Gas ~~~ | 

| Co. and with American Smelting and Re- ; weal Bulletin. Ne. os, one. 22, ee P. 22 
‘ merican Meta arket. V. 76. No. , Sept. 

fining Company (ASARCO). 22, 1969, p. 16. 

Table 4.—Honduras: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

EXPORTS 

Antimony, ore and concentrate_.___.-.--------------------------- 34 188 
Cadmium, ore and concentrate. _._------------------------------- 95 113 
Cement___._------------------ enn eee eee eee 29 ,555 28,231 
Lead, ore and concentrate. __..---------------------------------- 10,181 12,826 
Salt_...--._.--------- eee eee eee eee eee ee eee 6,500 6,613 
Silver: 

Ore and concentrate____._......--__thousand troy ounces. --~--- 3,495 8,865 
Metal, including alloys....--..--------------------d0-----.-- 350 851 

Zine: 
Ore and concentrate. __..----------------------------------- 9,745 9,719 
Metal, including alloys.____--.------.----------------------- 19 5 

IMPORTS 

Cement. _._._------------------------------------------------- 7,760 9,190 
Fertilizer materials, crude and manufactured_--_------------------- 31,946 37,696 
Gas, hydrocarbon, natural and artificial. _...---------------------- 2,107 2,111 
Iron and steel, metal, including alloys, all forms__-.__..-.---.------- 35,077 29 , 855 
Petroleum: 

Crude and partly refined. --..--thousand 42-gallon barrels ----- ------ 2,179 
Refinery products: 

Gasoline. ___--------------------------------d0._--~.-- 463 493 
Kerosine and jet fuel. ....--------------~------do____~__- 150 140 
Gas oil, diesel oil..-.-------------------------d0__-_.__- 846 792 
Residual fuel oi]___---------------------------d0_---~-_- 571 ~----- 
Lubricants... -------------------------------d0----~--- 28 48 
Other.__..-.--------------------------------d0._--..-- 41 6 

Mineral tar and other coal, petroleum, or gas derived crude 
chemicals___._...-----------------------------------------+--- 5,519 4,758 

Silver metal, including alloys. _.-----------------troy ounces_-....- NA 6,044 

NA Not available. 

Source: Secretaria de Economfa y Hacienda, Direccién General de Estadistica y Censos. Comercio Exterior 
de Honduras 1968. Tegucigalpa, August 1969, 135 pp.
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- NICARAGUA 

The Government’s attitude, as well as develop the Vesubio lead-zinc project near 

that of the private business sector, was cor- Bonanza. By mid—1971 the associated com- 
dial toward foreign investment. Desired in- panies expect to be producing 2,800 tons 
vestment is that slanted toward the use of of zinc concentrate and 500 tons of lead 
Nicaragua’s natural resources and oriented concentrate monthly. The concentrates will 
toward integrated enterprises. U.S. invest- be processed by ASARCO at its zinc refin- 
ment in 1969 was reported in a steel-fabri- ery in Corpus Christi, Tex., or at its lead 
cating plant; the growing petrochemical smelter in El Paso, Tex. 77 
industry might be an area of interest to It was reported 4 that a pipeline project | 
U.S. investors. . had been suggested to major oil shippers. 

Products of the petrochemical industry The pipeline would traverse the narrow 
in early 1970 were polyvinyl chloride, caus- southern part of Nicaragua to connect the 
tic soda, chlorine, toxaphene, an FF resin, Pacific and Atlantic coasts. With such a | 
pine oil, and turpentine. Salt will also be pipeline, Alaskan crude could be _ trans- 

~"~ produced within the country on a scale ported in foreign flag vessels to and from 
large enough to supply a large part of the the pipeline terminals. Under the present 
demand for the manufacture of caustic law, trade between points in the United 
soda and chlorine. | States must be carried on in ships of US. 

Neptune Gold Mining Co., owned by _ registry; trade between U.S. and foreign 
American Smelting and Refining Company ports can be effected in foreign ships, 
(ASARCO) , New York and Honduras Ro-_ which usually are operated at a lower rate. 
sario Mining Co., Terra Nove Explora- = ———————. 
tions, Ltd., and public interests planned to 1974, eruvian Times. V. 30, No. 1518, Jan. 30, , ’ » p. 9. 

Table 5.—Nicaragua: Foreign trade of selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 . 1968 

EXPORTS . 
Copper, ore and concentrate_.._.-...---------------------------- 42,249 26 ,566 

Gold metal, unworked or partly worked_._.._...._troy ounces.-_-.-_.- 145 , 803 137,734 

Gypsum_-_-_.....----------------------------------------------- ------ 6,293 

Salt (excluding brines)....-------------------------------------- 3,548 3,205 

Silver metal, including alloys___._-.__.-...------troy ounces-_-_-_--_- 181,780 159 ,693 

IMPORTS 

Fertilizer materials: 
Nitrogenous- __-...---------------------------------------- 26 , 093 44,324 

Phosphatiec___...-.---.------------------------------------ 24,031 14,670 

Potassic_..._.-----.---------------------------- eee _ 1,478 2,419 

Other_-_-..------------------------------------------------ 5,691 10,865 

Gold metal. __._._.__._....--------------------- + eee 15,368 39 ,385 

Iron and steel, metal, including alloys, all forms.._......----...--.- 34,771 46 , 747 

Petroleum: 

Crude and partly refined _--...-thousand 42-gallon barrels- - --_ - 2,348 2,363 
Refinery products: 

Gasoline___.--------------------------------d0--_.---- 104 199 

Kerosine___-.-------------------------------d0____-__- 95 74 
Diesel oil__-.--_-----------------------------d0__._2.-- 99 146 

Lubricants...-.------------------------+------d0__-_-_-- r51 52 

Mineral jelly and wax__...-.------------------d0_____.-- r8 9 
Other, petroleum coke____-_------------------do-_9____- r 43 33 

Mineral tar and other coal, petroleum, or gas-derived crude 
chemicals........-.---.-------------------------------------- 9,193 8,670 

Salt (excluding brines) _--.-.------.----------------------------- 6,900 16,332 
Silver metal, including alloys. ___.....-.------.---troy ounces_-__--. 5, 787 6,945 

t Revised. 

Source: Reptblica de Nicaragua. Memoria de la Recaudacién General de Aduanas. Managua, Nicaragua. 
1967, 281 pp.; 1968, 286 pp.
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| PANAMA 

Mineral industry news centered on the  currences of copper were known to exist in 
proposed granting of concessions to de- the tract. 
velop the Cerro Petaquilla copper-molyb- It was reported at yearend that Oleo- 
denum prospect discovered through the ductos Trans Panama, S.A. and _ the 
joint effort of the United Nations-Govern- Government of Panama had readied an 
ment of Panama team. Bids were submit- agreement giving Oleoductos the right to 
ted for concessions by some six companies carry out engineering studies that might 
by yearend, but no final announcement lead to the construction of a petroleum 
had been reached as to the successful ap- pipeline from the Gulf of San Blas to the 
plicant. mouth of the Bayano River. Plans called 

At midyear, the Government of Panama for 40 kilometers} of 40-inch line to be laid 

released the report on the joint study re- overland. The $80 million project was 
sulting from the field work. It was called, planned to carry 700,000 barrels of oil per 

“Porphyry Copper Mineralization at Cerro day. The land terminals were to be con- 
Petaquilla Province of Colén,” and was nected to offshore loading facilities which 
being distributed by the Panama Govern- could accommodate tankers in the range of 

ment. 120,000 deadweight tons. 

Indications of mineralization in the area Oleoductos (a Panamanian corporation) 
, . : was formed by International Management 

led to the granting of concessions outside of = 4q Engineering Group Ltd., and Thyssen 
the Cerro Petaquilla reserved zone. Cana-  ctahjunion, of Great Britain and West 
dian Javelin, Ltd. (through its associate (Germany, respectively. 

company Oltenia, S.A.) was awarded a Foreign trade figures for 1968 were not 
240,80l-acre mineral concession in Chiriqui available for publica tion, but the 1967 sta- 

and Veraguas Provinces, adjoining the Pe- tistics in table 6 show the normal order of 

taquilla reserve. It was reported that oc- magnitude for such trade. 

Table 6.—Panama: Foreign trade of selected mineral commodities 
, (Metric tons unless otherwise specified) 

Imports | 1967 

7 Aluminum metal, including alloys, all forms___...--------------------------------- ~ 2,492 

Fertilizer materials. ___.._-.__...-.___---------------------------+---+-+------------- 31,590 

Iron and steel, including alloys, all forms--_-_----.---------------------------------- 48,699 

Petroleum, crude and partly refined_._..._.--------thousand 42-gallon barrels -_ -_---- 19,975 

Table 7.~Central American Areas: Production of mineral commodities 
(Metrie tons unless otherwise specified) 

Commodity 1967 1968 1969 P 

COSTA RICA 
Cement__..--.----------------------------------------- 110,500 132,177 158 , 459 
Diatomite e_______-------------------------------------- 10,000 10,000 15,000 
Fertilizer materials: Manufactured: 

Nitrogenous, gross weight___-..---------------------- 17,855 28 ,000 36,000 
Mixed and unspecified, gross weight___._-------------- 42,640 52,000 49 ,000 

Gold e__....--------------------------------troy ounces- - 500 500 500 
Lime ¢_.__-__------------------------------------------- 7,759 8,000 8,000 

Petroleum: Refinery products: 
Gasoline__._-.-------------thousand 42-gallon barrels __ 175 482 510 
Kerosine____--.------------------------------d0---- 27 125 144 
Distillate fuel oil. _----------------------------do---- 254 858 894 
Residual fuel oil__.----------------------------d0---- 158 460 570 
Liquefied petroleum gas_-_----------------------d0o---- ------ w----- 4 

Salt !__._-_--_.----------------------------------------- 9,804 12,000 8,864 

Stone, sand and gravel: 
Gravel and sand ¢__.__------------------------------ 75,000 95,000 105,000 
Limestone and other calcareous material ¢.._----------- 229 , 492 230 , 000 240,000 
Other ¢__..___..------------------------------------ 172,000 175,000 350,000 

See footnotes at end of table.
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Table 7.—Central American Areas: Production of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 P 

EL SALVADOR 

Aluminum, metal, semimanufactures__..._---.. 2-2-2 4 .-_ 822 915 907 
Cement._--..-----------------------+-------+---- +--+ ee 143 , 054 154,400 141,713 

Fertilizers: Manufactured: 
Phosphatic. _.--.-.--------------------------------- 15,663 8,937 | 
Nitrogenous. __-..------------------------------+---- NA 2,868 §$ 60,911 
Mixed_.__--_-..------.------------------ 33,528 41,607 | 

Iron and steel; steel semimanufactures_._-...2...2-2---_ Le 24,117 35,670 32,942 

Petroleum: Refinery products: 
Gasoline____.__-.-----.---thousand 42-gallon barrels_ _ 1,070 946 575 
Kerosine____.-...-.-------------------.-___-_-_do____ 427 369 229 
Jet fuel... doe 83 84 69 
Distillate fuel oil. ..--.-.-----------_---.-.__-_do____ 1,083 1,064 549 
Residual fuel oil.......-.-.-------_._-_-._._.-_do___- 577 869 743 
Liquefied petroleum gas._...-..---_-----.-----_do____ 105 147 74 

Salt__....------- eee eee NA 24,2380 27 , 2238 
Stone, limestone and seashells..__.._-.....---------------- 245 ,824 223 , 795 209 ,910 

GUATEMALA 

Antimony, mine output, metal content...-......-.-.-.-_..- r 50 15 100 
Cement._._.-.--.-------------.----.-.-_-_thousand tons__ 224 180 e195 
Feldspar__...---_---------------------------------+------ 1,500 1,900 2,000 
Gypsum_-____-_----_-------------------------- + ----e 11,400 7,700 7,725 
Iron ore and concentrate ?__._-_-.-_--------------------___ 10,200 3,657 NA 
ead: 

Mine output, metal content_._......-.-.-.---.-_---__-_ 1,160 472 285 
Metal, including secondary_._..--..-.--..--.-_----___ 71 200 225 

Lime__._..-------------.------------ ee eee ee 18,550 17,200 17,400 
Petroleum: Refinery products: 

Gasoline___...._.......-..-thousand 42-gallon barrels__ 1,178 1,314 1,281 
Kerosine and jet fuel._____..------.---------__do____ 485 547 580 
Distillate fuel oi]. _.._.._.-.-.------.-----_--.-do____ 2,113 1,498 1,586 
Residual fuel oil__.--------------------------_-do____ 1,630 1,544 1,759 
Liquefied petroleum gas_.__.-.-.------------.--d0____ 92 79 96 

Quartz.___._-.--...------------------------ +--+ 34,298 22,800 10,900 
Stone, sand and gravel: Crushed and broken: 

Limestone__......_.----.-.--------..-thousand tons__ 563 580 590 
Dolomite___...-..----------.----------------------e 1,640 2,034 2,040 
Other (voleanic ash)_-_-..---.----.-.-------------_-- 44 ,286 42,000 45,000 

Tungsten, mine output, metal content_._.__-----.------_-. 100 12 ------ . 
Zinc, mine output, metal content__.-.--_------------------ 434 NA . 931 

HONDURAS 

Antimony, mine output, metal content___._._._._...-_-___- NA r 260 113 
Cadmium, mine output, metal content_______.-_-__.._--- -- 113 128 153 
Cement. _-_-__-.--------------------------------------.- 111,036 128 , 750 131,727 
Gold_____._____--.-___---_--_-----_-_------_troy ounces__ 5,924 6,150 6,223 
Gypsum.___...--.-.---_------- +e eee 13 ,923 6,561 7,659 
Lead, mine output, metal content____....--_.---_-_-_---_- 11,648 13,175 13 , 839 
Salt__....--_-.----_----- ++ ee eee 23 , 484 22,505 27,802 
Silver. ......-.-..--.-..-.--...._- thousand troy ounces__ 4,009 4,397 3,905 

Stone: 
Dimension stone, marble__..-_._-._-.-.-----------.-- 318,000 1,410 NA 
Crushed and broken_____..____-_-_-___-.----_-_-.----. 177,765 199 ,211 228 ,327 

Zine, mine output, metal content___..._____..-..---------- 13 ,086 14,783 16, 006 

NICARAGUA 

Cement. __._._.-------------------------- +--+ ---e-- 95,924 101,601 109 , 046 
Copper, mine output, metal content____._...-_------------ ' 9,336 11,517 4,158 
Gold, mine output, metal content_______._..__troy ounces-_ 177 , 702 193 , 008 120,011 
Gypsum and anhydrite, crude___.__._.__-_---.-.------------ 10,000 14,000 30,000 
Lime ¢___-__-_--.-- ++ -- eee eee 28,000 29 ,500 NA 

Petroleum: Refinery products: 
Gasoline____.._.._-....._--_thousand 42-gallon barrels_ _ 803 880 660 
Kerosine and jet fuel.._..-.---.-.----.-----.--do___- 218 219 228 
Distillate fuel oil..-.-.-....-.-----------.---._do____ 603 741 673 
Residual! fuel oil__.-.--.__...---------.------.-do____ 561 682 NA 
Liquefied petroleum gas______.------.----------do___- 46 56 67 

Silver, mine output, metal content.__..___._..__troy ounces-_.- 372,371 415,847 247,148 
Stone: Crushed and broken: Limestone e___-.thousand tons_. 215 225 225 

e Estimate. P Preliminary. t Revised. NA Not available. 
1 Does not reflect total country production. 
2 Used in cement manufacture. 
3 Square meters.
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_ ECUADOR 

The most significant mineral industry erations. Among __ this contract’s more 

development during 1969 was the contin- important provisions were those dealing 

ued success of the Cia. Texaco de Petré- with the extent of the consortium’s conces- 

leos del Ecuador, C.A.-Gulf Ecuatoriana de sion areas and its right to construct a 

Petréleos, S.A. (Texaco-Gulf) consortium’s pipeline to the Pacific coast. Texaco-Gulf 

. petroleum exploration in the Putumayo- was granted 40-year development conces- 

Aguarico area of northeastern Ecuador. By sions covering 500,000 hectares (the consor- 

yearend, this consortium had completed at tium had relinquished 931,450 hectares of 

least 15 exploratory wells as crude oil exploratory area earlier in the year) and | 

producers and had discovered nine fields was allowed to retain exploratory conces- 

in the Putumayo-Aguarico area. One of sions covering 650,000 hectares. The latter 

the exploratory wells completed in 1969, areas must be reduced to 500,000 hectares 

Shushufindi 1, was tested from two zones by 1972 if they are to be converted to de- 

. at a combined rate of 5,117 barrels per velopment concessions. Texaco-Gulf was 

day, the highest production rate for any authorized to construct a crude oil pipe- 

well in South America. line to the Pacific which is to have a ca- 

Work on clearing the right-of-way for pacity of not less than 150,000 barrels per 

the Texaco-Gulf crude oil pipeline from day and must be completed by the end of 

the Putumayo-Aguarico area to the port of 1972. This line is to become the property 

Esmeraldas began during July 1969. This of the Government upon amortization of 

513-kilometer line, scheduled for comple- construction costs, but it will continue to 

tion in mid-1972, will cross the Andes be operated by the consortium during the 

Mountains at a maximum elevation of entire period of the development conces- 

13,000 feet and have a capacity of 250,000 sions granted by the supplementary con- 

barrels per day. A feeder line, expected to _ tract. 

be completed sometime during 1970, will As of yearend 1969, an offshore well 

extend across the Colombian border to a_ being drilled in the Gulf of Guayaquil 

branch of the Orito-Tumaco export line had reached a depth of 14,400 feet and re- 

and serve as a temporary outlet for up to portedly had penetrated several promising 

30,000 barrels per day of Texaco-Gulf’s high-pressure gas sands. This well was 

crude oil output pending completion of being drilled on a concession held by an 

the pipeline to Esmeraldas. eight-company, multi-national consortium 

In June 1969, Texaco-Gulf and the Ecu- 
adorian Government signed a supplemen- : . , 
tary contract covering the consortium’s op- De eaPher, Bureau of Mines, Washington, 

841
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Table 1.—~Other South American Areas: Production of mineral commodities 

(Metric tons unless otherwise specified) 
i 

Commodity 1967 1968 1969 p 
SS 

ECUADOR ! 
Cadmium, mine output, metal content_._._.___...._.._kilograms__ 756 404 1,028 
Cement, hydraulic__________..___-_._._._______thousand tons__ e 390 434 460 
Coal, lignite. _..-..-__.-____._______ ee 64 91 NA 
Clays, kaolin_.._..--.-.------ eee 372 © 642 434 
Copper, mine output, metal content______._-_-_-_-____--____ LL. A415 557 533 
Gas, natural: 

Gross production ____....--........-.--- million cubic feet_. _ 6,736 5,837 5,849 
Marketed ¢____.______--_-_. ee __--do___. 550 500 500 

Gold, mine output, metal content. _._.__.._._.._____troy ounces__ 6,738 8,659 7,287 

Natural gas liquids: 
Natural gasoline. __._..........._thousand 42-gallon barrels... 119 113 128 
Liquefied petroleum gases_______..-......-._..___..-do____ 14 39 12 

Total___.......----.-.-_--_---- eee ---do___. 133 152 140 
Petroleum: 

Crude oil_.._.-.----- 2 eee dow 2,272 1,815 1,567 

Refinery products: 
Gasoline and naphthas______.._.._____._...___..do___. 2,277 2,783 2,584 
Kerosine and jet fuel: 

Kerosine_____._..------...---__--_.-_____.do___. 498 569 631 
Jet fuel... edo __. 350 401 435 

Distillate fuel oil_...-._..-_-..-________.._-______do____ 1,200 1,489 1,527 
Residual fuel oil.--_._.....-.....--.-.........-.do___.  ¢1,700 1,901 2,329 
Other_......------- 22-2 dow_ ee 194 43 217 

Total__-..------.-------.---.--------__._---do___. ¢°6,219 7,186 7,723 
Silver, mine output, metal content_.___......_...._._troy ounces_. 79,657 136 , 204 82,163 
Sulfur_......- ~~ eee NA 147 4,894 
Zinc, mine output, metal content_______.__-____._________ 161 114 208 

FRENCH GUIANA 
Clays, all types_____...-.-.2-.-- eee 2,400 10,000 1,200 
Columbite and tantalite__......___-............__._-kilograms__ 1,000 a ----- 
Gold, metal___-__-..----.-.--...---......._._____troy ounces. _ 7,584 5,099 3,590 
Stone, sand, and gravel: 

Crushed and broken____....._.___.._-__...__thousand tons__ 481 708 258 
Sand__-....----------2 eee --dd0 8. 466 104 102 

GUYANA? 
Aluminum: 

Bauxite: 
Ore___-.__-_---_.....-..-.---...-...._thousand tons... *3,381 3,722 8,760 

. Metallurgical and chemical grades..._........._._._.do_._._ 11,857 1,547 2,188 - 
Abrasive and refractory grades 3______________._._.do___. r 468 r 531 653 

Alumina.__-__..2-- 2-22 ee doe 273 270 303 

Diamond: 
Gem_______----- eee carats__ e 40,946 e 27,890 30,929 
Industrial_._._---.----.----_.-------.--.___._-_._--do_._. ° 56,406 e 38,421 20,620 

Total. _.-_------------- eee -----do___-_ 97,352 66,311 51,549 
Gold___....------------.---------.._--.-.________troy ounces__ 2,379 4,088 2,102 
Manganese ore and concentrate______.___.....-__.___--.------. 178,552 130, 760 ae 

PARAGUAY 
Cement, hydraulic._............._______.____.._thousand tons__ 14 24 37 
Clays: 4 

Kaolin______.-------- eee 140 180 450 | 
Other__-_.------------- eee _----_. 380,000 395,000 430,000 

Gypsum____._.- 2-2-2 ---eeeeee 1,800 2,300 3,500 
Lime____._-----------------~------- eee e---__------ = 17, 600 18,200 19,133 

Petroleum, refinery products: 
Gasoline, motor_................thousand 42-gallon barrels__ 333 421 385 
Kerosine and jet fuel: 

Kerosine_.-..-...--.--.--------__-_--_--_------do____ 122 124 122 
Jet fuel_____---.------- ee do___e 55 50 45 

Distillate fuel oil. ......_.-__...---0_____-___________do____ 403 A474 461 
Residual fuel oil_.-._..._-__..-_.--.--~-_2_-___-________do____ 196 182 204 
Liquefied petroleum gases___._._....-.....-_____....do___- 15 18 . 42 

. Total. _.__--.-.--- ~~~ -do___. 1,124 1,269 1,259 
Pigments, natural mineral, iron oxide, ocher 4. .....__-______-___- 22 25 15 
Stone, sand, and gravel: 4 

Dimension stone_-___.-.-..--.-----.-----_--thousand tons_- 53 58 65 
Crushed and broken: 

Limestone.____..._.--..-.-----.---------____--do____ 51 62 80 
Other____...-..----------- edo 1,280 1,310 1,420 

Sand__.__-. -- 2 eee do _ 340 361 420 
Talc, soapstone, and pyrophyllite._......_....__--_--_____.______ 72 75 90 

See footnotes at end of table.



THE MINERAL INDUSTRY OF OTHER SOUTH AMERICAN AREAS 843 

Table 1.—Other South American Areas: Production of mineral commodities—Continued 

(Metric tons unless otherwise specified) 
Eee ene 

Commodity (1967 1968 1969 Pp 
eee ss 

SURINAM 
Aluminum: 

Bauxite, ore____............-......._._..._thousand tons_. 5,466 r 5,660 e 5,538 
Alumina. --__-_---.----------- 2 do. TA1 892 e 929 
Metal 5__--- eee do... 31 44 53 

Clavs, common ®______.____--------.- 2 ee 3,800 2,200 3,170 
Gold, metal__-_--.--.----.----------+--..._..-..troy ounces... ° 4,514. r4,702 2,389 
Stone, sand, and gravel: 

Stone, crushed and broken. __.._..__._.__.._thousand tons_. © 105 66 e100 
Gravel__.._.--.---2-----------edo_ ee. e§8 NA NA 
Sand: 

Common..__.......----.-.._--_---_-_.-___.-.do___. e105 NA NA 
Stone sand.__._._-_-.2 2-2-2 do. e15 4 18 

URUGUAY 
Aluminum: 

_ Secondary_....- 2-2-2 eee 250 250 400 
Semimanufactures____......_.-__--.-2-- ee 1,750 1,400 1,305 

Cement: ° 
Hydraulic__........__....-_..._._______.. thousand tons_. 416 515 467 
Masonry. .....-.-._..-._-____---- ee _ do... 5 3 ae 

‘Clays: 
Refractory____.......---_-------_-----_ ue 1,938 10,311 NA 
Other__.---------- eee ee---e--e-. = B55, 044 56,205 146 , 958 

Coke, gashouse______-____--_------------ 22 -__--------. = 21, 282 19 ,653 16,295 
Feldspar___.....-.-------------- eee 1,262 441 1,238 
Gas, manufactured_________..____._.__._____million cubic feet__ 970 934 913 
Gem stones, semiprecious, agate §______________.._._____._.__._. 60 96 74 
Iron and steel: 

Iron ore (for cement) ____---_-------- 2-222 ----_-_----. =. 2, 000 2,200 NA 
Steel, crude_____.__-__-- ~~~ eee --e-- = 18, 550 8,500 13 , 900 
Steel, semimanufactures__._.__.-.-..--2---------_-------.. 37,300 32,566 NA 

Lime ¢_____.----...----------..-..________.-.-thousand tons __ 70 60 51 

Petroleum refinery products: 
Gasoline and naphtha______....__thousand 42-gallon barrels__ 2,348, 2,041 3,080 
Kerosine and jet fuel: . 

Kerosine_.._........-.-------.------------_--.d0___- 1,271 1,131 1,534. 
Jet fuel___ edo. 169 124 221 

Distillate fuel oil. ........__.-..--..--__________._.do___. 1,440 1,255 e 2,755 
Residual fuel oil__.....-.---.----_-_ edo __- 4,792 4,077 © 4,705 
Asphalt. _-....--.-------.2 edo. 69 112 188 
Liquefied petroleum gases____._.._________._________do____ 236 216 546 
Other_____--..---2- eee do 276 28 30 

. Total... eee doi 10,596 8,984 13,059 
Quartz_--.------- 2+ ee eee 349 143 620 
Stone, sand, and gravel: 

Dimension stone. .._.............._..._..._thousand tons__ 6 13 67 
Crushed and broken: 

Dolomite___.........--..--..------_-_--_____-_-do_u.- 15 17 34 
Limestone_...........-_--.-..-.----.__--.._-_-do.._. T27 818 741 
Other_-__..- 222-2 dol 294 495 524 

Gravel___.._-.---.-- 2-2-2 eee doe 107 150 216 
Sand_._-__.- edo. 750 1,343 2,293 

Sulfate, natural. __......._..-._----- eee 293 334 58 
Sulfur 6.2 50 e 80 e110 
Talc, soapstone, and pyrophyliite__...._._.____-._-_.-__- 2 LLL. 2,638 2,208 2,306 
eee eee eee ee ee Eee er eee 

e Estimate. P Preliminary. r Revised. NA Not available. 
1 Salt and lead are also produced in Ecuador but statistics are not available. 
2 Clay and stone are also produced in Guyana but statistics are not available. 
3 Calcined weight. 
4 Based on industry or Government estimates. 
5 Exports. 
6 Recovered from refinery gases. 

for which ADA Oil Exploration Corp., a copper deposits in the Chaucha area of 
subsidiary of the U.S..owned ADA Oil Co., southern Ecuador. According to the local 
is the operator. — press, the Overseas Mineral Resources De- 

On December 30, 1969, Pennzoil of Ec- velopment Corp. bid offered the more fa- 
uador, a subsidiary of the Duval division vorable terms to the Government and 
of Pennzoil United, Inc., and Overseas would be accepted. Copper deposits in the 
Mineral Resources Development Corp., a Chaucha area were discovered by a United 
Japanese consortium, submitted bids cover- Nations minerals team which reported oc- 
ing the exploration and exploitation of currences of ore containing 0.5 to 0.8 per-
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cent copper and some molybdenum values. survey was only preliminary in nature, and 

Although some sources have speculated considerable additional exploratory work 

that copper reserves of up to 100 million will probably be necessary to determine if . 

tons may be present, the United Nations the deposits are commercially exploitable. 

Table 2.—Ecuador: Selected exports of mineral commodities 

(Metric tons unless otherwise specified) 
ED 

Commodity — 1966 1967 
cS et 

METALS 

Gopper, scrap..__------------------------ + - - nn nnn nn en nnn inne --- 575 

Gold, concentrates (calaverite) __.....---------------------------------- 5 2 

Jron and steel, metal, all forms____...-.-------------------------------- 98 46 

Lead, coneentrates__.-..---------------------------------------------- 671 1,358 

Zine, concentrates_._....--------------------------------------------- 215 495 

. MINERAL FUELS AND RELATED MATERIALS 
Petroleum, crude_____......-----------------thousand 42-gallon barrels_-_ 652 --- 

ee 

Source: Departamento Tecnico, Junta Nacional de Planificaci6n y Coordinaci6n. Anuario de Comercio 

Exterior, v. 2. Quito, Ecuador, 1966, 564 pp.; 1967, 611 pp. 

Table 3.—Ecuador: Selected imports of mineral commodities ae 

(Metric tons unless otherwise specified) 
rrp 

eee 

Commodity 1966 1967 
ene TE 

METALS . 

Aluminum: 7 

Oxide (alumina) and hydroxide-_.......----------------------------- 16 ) 

Metal, including alloys, all forms_.._...-.--.-----------------~------ 588 935 

Copper, metal, including alloys, all forms__.-..-------------~------------ 562 643 

Gold, metal, including alloys, all forms.._...-.--------------troy ounces_- 1,350 25,303 

Tron and steel, metal: 
Scrap__..-..----------------------2------- 2 nr een 3 34 

Pig iron, ferroalloys, and similar materials... _-.---.------------------- 60 148 

Steel, primary forms_-----...------------------------------------- 3,208 11,384 

Semimanufactures_._.._.-..-----------.-------------------------- 70,888 17 ,336 

Lead: 
Oxide (litharge)_.....-..-.--------------------------------------- 176 162 

Metal, including alloys, all forms_-___.....-------------~------------ 375 345 

Silver, metal, including alloys, all forms-_---....-------------troy ounces_. 67,934 6,719 

Tin, metal, including alloys, all forms.__.___.-._--.--------..--long tons-_-. 31 31 

Titanium, metal, including alloys, all forms____._..-.._--.--_------------ 251 290 

Zinc, metal, including alloys, all forms. _----.-------------------------- 52 54 

NONMETALS e 

Asbestos_..__.--.------------------- ee ee ee eee eee 375 622 . 

Barite and witherite._...__.....---..--------------------------------+- 781 24 

Cement___._._._--_------_------------ +--+ - + - - ee eee e 2,214 2,312 

Chalk...___....-.-------------------------------~-------+-----+------
 520 83 

Clays and clay products (including all refractory brick): 

Bentonite. ___.______-_-__-----.--.------------------------------ 467 132 

Kaolin (china clay)...---..--------------------------------------- 85 25 

Other________--------------------------- = ene ee ee 301 1,000 

Diatomite, and other infusorial earths. -_....--..------------------------- 313 322 

Fertilizer materials, crude and manufactured: 
Nitrogenous_._-...---------------------------------------------- 9,208 5,439 

Phosphatic__._...-.--------------------------------------------- 9,769 9,600 

Potassic_____.___-._.----.-------~--.----+------~+------------------- 5,546 6,615 

Other, including mixed____.-.---.--------------------------------- 4,403 ‘7,183 

Gypsum and plasters_~-_----.---------------------------------------- 33 35 

Mica, all forms____._....--------------------------------------------- 29 22 

Salt (excluding brines)_...-.-.---.------------------------------------ 64 88 

Sodium compounds.-_.....---.-------------------------+-------------- 3,692 4,142 

Sulfur_.______.___-----------~--------------------- +2 - eee 161 . 142 

Talc, soapstone, and pyrophyllite___....-------------------------------- 196 237 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural__-_------.--------------------------------- 225 4,589 

Carbon black____.__------------------------------------------------- 573 671 

Coal, all grades, including briquets_----.---.---------------------------- 121 309 

Coke and semicoke. __._.__.-.---------------------------------------- 360 318 

Petroleum: 
Crude__...____------------------------thousand 42-gallon barrels_- 5,878 5,798 

Refinery products: 
Aviation gasoline.._._....---.--------------------------40---- r118 185 

Jet fuel.___.__-----_----------------------------------d0.--- 15 57 

Lubricants..__..----.----------------------------------d0---- tA7 95 

Other__.___._._-_----------- ee ee = - 0 - 32 38 

Mineral tar and other coal, petroleum, or gas derived crude chemicals _-__~-_-_- 170 345 

nen
 

' ¥ Revised. 
Source: Departamento Tecnico, Junta Nacional de Planificacién y Coordinacién. Anuario de Comercio 

Exterior. Quito, Ecuador, 1966 and 1967.
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FRENCH GUIANA 

The only significant mineral industry de- | who will participate on a 75-25 basis, re- | | 
velopment reported in 1969 was an agree- spectively. An eventual bauxite production 
ment reached with the Governments of rate of about 1 million tons annually is 
France and Surinam which will permit the anticipated. Plans call for bargaining the 
exploitation of a bauxite deposit in French bauxite to Alcoa’s alumina plant in Suri- 
Guiana. The project will be undertaken by nam for treatment. | 
the Aluminum Company of America Mineral exports were minimal, consisting 
(Alcoa) and Cie. de Produits Chimiques et primarily of gold shipped to France. Re- 
Electrométallurgiques Péchiney of France cent data on imports were not available. 

GUYANA | 

The output of bauxite registered a mod- legislation which amended Guyana’s bauxite 
est l-percent gain during 1969 despite mining regulations to take into account 
extremely adverse weather conditions in the various stipulations of the 1965 agree- 
midyear which caused extensive flooding in’ ments. The mining companies were not af- 
the mines. In August, normally a dry _ fected by this legislation since they were 
month, rainfall was higher than during any already operating on the basis of the 1965 
month since the recording of weather data agreements. | 
for the bauxite mining areas was begun in Early in 1969, a Canadian uranium min- 
1941. Another factor which disrupted pro- ing company, Dennison Mines, Ltd., began 

duction somewhat was a 6-day wildcat an exploration program aimed at locating 
strike in September at the Reynolds Guy- possible deposits of uranium or other radi- 
ana Mines, Ltd., mining site at Kwakwani. active minerals in a 297,894-hectare area 
Most of the bauxite shipments from Guy- for which it holds exclusive exploration 
ana during 1969 were exported to the rights. The area involved is in the vicinity 
United States and Canada. _ of the Pakaraima Mountains just east of 
Demerara Bauxite Co., Ltd. (DEMBA), where the borders of Venezuela, Brazil, 

4a subsidiary of Aluminum Co. of Canada, and Guyana meet. Results of a 3-month 
Ltd., Oa preliminary work during radiometric survey with a _helicopter- 
September 1969 on a project to expand its mounted scintillometer, completed in April, 
alumina production facilities at Mackenzie. . . . 

. . were considered sufficiently encouraging to 
Plans are to increase alumina output ca- . : 

. warrant a more detailed ground examina- 
pacity by about 19 percent to 325,000 tons ti hich was initiated during the lat 

_ annually. This project is scheduled for “O Which was initiated Curing the latter 
completion during 1971. part of the year. 

In May 1969, Parliament gave retroactive Geophysical exploration was carried out 
approval to the bauxite mining agreements during 1969 within the offshore portion of 
concluded with Reynolds and DEMBA in_ the petroleum concession held jointly by 
1965. This approval was in the form of. Tenneco Oil Co. and Continental Oil Co. 

Table 4.—Guyana: Selected exports of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1 1967 1968 

METALS 
Aluminum: 

Bauxite: 
Dried___._-.- 2-2-2222 -----e eee eee eee ee eee eee eeeeee-e---- 1,858,005 1,806,280 

_ Calcined____-...--------- eee eee 466,172 596 , 642 
Oxide (alumina) _-.__..--------------- eee eee 278,224 248,151 

Gold__-._.--------- eee troy ounces__ 262 wenn 
Manganese, ore and concentrate____.___________.__._________.________.-__. 194,744 99,159 
Platinum-group metals____..............---._......__-.-_-_-troy ounces__ wanee 32 

NONMETALS 
Diamond, all grades_______-.__...-----.-.---------.-----___--__-_carats__ ¥ 72,870 70,724 
Stone, sand, and gravel: Gravel and crushed rock.__.______________.____.___ t 754 10 

r Revised. 
1 In addition to tabulated commodities, Guyana exports small quantities of ferrous and nonferrous scrap 

and clay, for which data have not been published since 1962. 

Source: Guyana Ministry of Economic Development, Statistical Bureau: Monthly Account of External 
Trade, December 1967, December 1968.
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Table 5.—-Guyana: Selected imports of mineral commodities 
(Metric tons unless otherwise specified) 

SOO 
| Commodity 1967 1968 

METALS 
. Aluminum, metal, including alloys, all forms__.......---.-------..------- 473 363 

Copper, metal, including alloys, all forms__...._......---.--------------- 78 57 
Iron and steel: Pig iron, crude steel, and semimanufactures____...-...-.--. "26,062 36,070 
Silver, unworked and partly worked... ....------------------troy ounces__ 7,134 5,889 

NONMETALS 
Cement___.....------_---------------------------------------------- 81,460 61,283 
Clays and clay products (including refractory brick)__.....------..-...--- 15,992 2,407 
Fertilizer materials, crude and manufactured ___.......------------------- 28 , 306 36 ,636 
Lime_._.....-..----------------------------------------------------- 1,885 5,451 
Salt___.....--.-.--.-----------------------e-------------------------- 2,878 3,298 
Sodium compounds, n.e.s.: Hydroxide_..--....---------------~-----.---- 22,556 21,919 

' Stone, sand, and gravel: Limestone. ___.--..-...-------------------.---- 11,751 18, 580 
MINERAL FUELS AND RELATED MATERIALS 

Asphalt, natural_.-..._-..----------------~----------+----------------- 811 129 
Petroleum refinery products: 

Gasoline. ____...--.----.-.-------------thousand 42-gallon barrels_ - 223 352 
Kerosine___.._-_---------.-----------------------+--------d0__~. r 202 202 
Distillate fuel oil. _.__.....-....----------------------------d0._-- 630 516° 
Residual fuel oil__....-....-....----------------------------do.__- 1,931 2,027 

_ Lubrieants____...--.--------------------------------------do_... r 32 35 
Asphalt___....--.-.-------.....----------------------------d0...- 75 71 
Other._...____-------------.-.--------1-------------------do.~_- 1 2 

Mineral tar and other petroleum or gas derived crude chemicals____....--.- 155 210 
een errr A pp SS SS SS 

r Revised. : . 
Source: The Statistical Bureau, Ministry of Economic Development. Annual Account. Relating to External 

Trade. 1967 and 1968. 

PARAGUAY 

There were few significant mineral in- firms, Phoenix Canada Oil, Ltd., and Tal- 
dustry developments in Paraguay during ent Oil and Gas, Ltd., as Petrolera’s tech- 
1969. Industrial, Commercial, Importadora, nical and financial advisors. In December 
Exportadora, S.A. (ICIERSA) began the 1969, the Paraguayan Congress granted an 
production of steel wire and allied prod- exploration and exploitation concession to 
ucts from imported raw materials at a a U.S.-owned consortium consisting of Penn- 
10,000-ton-per-year plant during the early zoil de Paraguay and Pierre Schlumberger, 
part of the year. A cement plant with an Inc. This concession authorizes the consor- 
annual capacity of 100,000 tons was com-  tium to perform surface exploration in a 
pleted at Valle-mi later. 5-million-hectare area of the Chaco during 

There was no petroleum exploration ac- a 1-year period. At the end of this period, 
tivity during the year, but two petroleum the consortium will be allowed to retain 
concessions were granted. In September, a portions of this area totaling 1.2 million 
l-year exploration concession was awarded hectares for detailed exploration. 
to Petrolera General, S.A., a company in- Mineral exports were limited to small 
corporated in Delaware, by Government tonnage shipments of crushed rock, sand, 
decree. This decree specified two Canadian and petroleum products. 

Table 6.—Paraguay: Selected imports of mineral commodities _ 
(Metric tons unless otherwise specified) 

Commodities 1967 1968 

METALS 
Tron and steel, all forms___........[-_----.---------------------------- 25,598 28 , 142 
Nonferrous metals, all forms_............-...-.---------.-.------------- 942 342 

: NONMETALS 
Crude minerals and manufactures___.......---------------------------- 4,574 6,147 
Cement___..___.----.-----.------------- +--+ ee ee 34,713 8,551 
Salt_._..-.--------------------------------------------------------- 18, 854 20,636 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural________........-.------------------------ 4,503 4,958 
Solid, including coal, lignite, and briquets_.__....------------------.---- 79 52 - 
Liquid, including crude and refined petroleum_._._thousand 42-gallon barrels__ 1,205 1,266 

Source: Banco Central del Paraguay, Departamento de Estudios Econémicos. Boletin Estadistico Mensual. 
No. 19, February 1969.
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SURINAM | 

Although the output of bauxite declined During 1969, Billiton was in the process 
slightly during 1969, production of alu- of stripping overburden in preparation for 
mina and aluminum advanced as a result the opening of its Para bauxite mine in 
of plant expansion and the increased avail- 1970. Reserves at this mine are reported to 
ability of electric power. Early in 1969, be larger than those at Kankantrie which 
Suriname Aluminum Co. (Suralco), a sub- is currently the company’s main produc- 
sidiary of Aluminum Co. of America, _ tion center. 
raised the annual capacity of its alumina Several major U.S. aluminum companies, . 
plant to 1 million tons by the addition of including Kaiser Aluminum & Chemical 
a fifth 200,000-ton-per-year production Corp.,-Ormet Corp., Reynolds Metals Co., 
unit. Sufficient rain fell in the Suriname and National South Wire, as well as the 

River watershed area to enable the Afo- French firm Cie. de Produits Chimiques et 
baka hydroelectric plant to supply, for the Electrométallurgiques Péchiney, and the 
first time, the quantity of electric power two companies already producing bauxite 
necessary for capacity operation of Sural- in Surinam, continued to show interest in 
co’s 60,000-ton-per-year aluminum smelter. plans for developing the bauxite deposits 

Although 96 percent of Surinam’s 1969 of the Bakhuys Mountains area in the 
bauxite exports were destined for the western part of the country. However, ne- 

United States and Canada, 56 percent of  gotiations between these companies and 
the country’s alumina shipments and 85 the Government during 1969 apparently 
percent of its aluminum exports went to failed to result in any significant advances 

Europe. Much of that destined for Europe toward the signing of development agree- 
went to members of the European Eco- ments. Bauxite reserves in these deposits 

nomic Community (EEC) where Surinam ave peen cane at petween 500 mi 
exports are accorded preference because of [0m an Mion tons by Governmen 
the country’s associate member status. The studies. 
Dutch frm, of N. V. Billiton Mii. hich By the end of 1969, Shell Suriname Ex- 

‘ened i 4 cmantit ee. “Susj, Ploratie en Produktie Mij., N.V., had 
consigned increase quantities Of 1s SUTl- drilled 17 exploratory wells on its 1,- 
nam bauxite output to Suralco’s alumina —§90,965-hectare onshore petroleum conces- 
plant for processing, shipped 41 percent of sion. None of these test wells yielded sig- , 
its alumina exports to the U.SS.R. and nificant results. Under the terms of this 
Hungary in 1969. These were the first such —_ concession, granted in November 1968, an 

shipments from Surinam to Communist additional three wells must be drilled by | 
countries. November 1970. 

Table 7.—Surinam: Selected exports of mineral commodities 
(Metric tons unless otherwise specified) 

. Commodity 1967 1968 

METALS 
Aluminum: 

Bauxite___........---.----.------------------------ +--+ --------- 3, 720, 899 3,719,927 
Oxide (alumina) and hydroxide____.____.--.....--__--------.-..-----_. 684, 894 679 , 889 
Metal, including alloys, unwrought_______......______-_----.--------_ 30 , 828 43 , 582 

Gopper, metal, including alloys, unwrought ! 2__-._-...-_-~_-_____- eee r 100 113 
Gold, metal_...........--.. 2222-22  e-___troy ounces __ ~-Lee 93 
Iron and steel: ! 

Steel, primary forms__.__.........---..--.--2----2-- ee 3 67 
Semimanufactures___.___..-__-------------------------------------- 498 3 

Lead, metal, unwrought !2__.__--_-- eee r 43 69 
NONMETALS 

Sand, clay, earth.........._----- ~~ eee 6,709 7,405 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 
Gasoline__.......-..--....-----...--___--_____.____42-gallon barrels _. r 129 791 
Kerosine____.-_---------.---------------------------------~--d0___. 195 139 
Distillate fuel oil. _....---------------------------------------do_..- r191 114 
Residual fuel oil. ......--------------------------------------do_... ~---- 7 
Lubricants__.....----------------------- +--+ ------------d0---- ™1,119 548 
Other____..-.__..----------------.-...----------------.--...do__.. r 69 35 

t Revised. 
1 Reexports. 
2 Apparently includes scrap derived from imported metal and metal products. 

Source: Algemeen Bureau Voor de Statistiek, Suriname (Bureau of Statistics, Surinam). Maandstatistiek 
Van de in- en Uitvoer per Goederensoort en per Land. December (cumulative), 1967 and 1968.
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Table 8.—Bauxite, alumina, and aluminum shipments from Surinam 

| a (Metric tons) 

Company and destination . 1967 | 1968 1969 

BAUXITE 
Suriname Aluminum Co.: 

United States and Canada___...____......-..----------.- 2,018,397 2,004,748 2,039 ,225 
Western Europe_.......------------------------------- 118,751 110,575 125,647 
Other. ____.---. + 17,100 22,961 12,631 

- Total__...---.---.----.-.-.--------------------~--- 2,154,248 2,188,284 2,177,503 

N.V. Billiton Mij.: 
United States._......-...---...--...-..-.---------.-.. 1,083,588 1,056,775 1,010,396 
Canada___.-._-....----.--.----.~-----+---------------- 618,131 579 , 502° 487,610 
Western Europe.._._._.___._--------------------------- 3,048 9,408 ae 
Other_....----..---------.----.---------------------- 6,880 1,901 2,348 . 

Total.._._.-..-_.--_-..-----.---.-.-----------------)=— 1, 711, 647 1,647,586 1,500,354 

Grand total._......--.-.---.-.---------------..-... 3,865,895 3,785,870 3,677,857 
ALUMINA. 

Suriname Aluminum Co.: 
United States_____..-. 2-2 eee $71,117 386 , 207 314,732 
Western Europe.......-----...-.---------------------- 166,965 191,128 194,976 

Total... 22 eee 538 , 082 577,335 509, 708 

N.V. Billiton Mij.: 
United States... 2... eee 69 , 907 60, T47 60,442 
Western Europe_............-------------------~------ 76,549 65,667 146,365 
Eastern Europe. ........--.--------.------------------- wens ----- 144,231 . 

Total... eee eee 146,456 - 126,414 351,038 

Grand total__-....---..1.------------2-------------. =: 684, 588 708,749 860,746 © 
ALUMINUM 

Suriname Aluminum Co.: . 
Western Europe__...............-.-------------------- 31,097 23 , 023 45,478 

- Far Bast__...2--2 ee eee eee eee -.--- 12 ,348 4,821 
Other...__...----------- 2 eee ae 8,179 8,488 

Total... eee eee eee 31,097 43 , 550 58 , 787 .
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Table 9.—Surinam: Selected imports of mineral commodities 

(Metric tons unless otherwise specified) 

eS 
Commodity oO 1967 1968 

a 

METALS 
Aluminum, metal, including alloys__...-.------------------------------- tr 34 275 

Copper, metal, including alloys__.__.----------------------------------- 94 129 

Gold, metal, unworked or partly worked_ _...--.--.---------troy ounces-- 4,829 4,822 

Jron and steel, metal: 
Steel, primary forms_._..-..--.----------------------------------- rA7 1 

Semimanufactures_..___.--------------.--------.~----------------- 721,180 12,894 

Lead, metal, including alloys, semimanufactures___._....--~-------------- 49 30 ~ 

Magnesium, metal, including alloys.......------.----------------------- 23 23 

Mercury. -_.------------------------------------------76-pound flasks _ - 64 26 
NONMETALS 

Asbestos__.__...------------------------- + -- ee ee ee eee 1,229 981 

Cement___._.....-------------------------+-- ----- +--+ +--+ 50, 922 45,916 

Chalk__._._......--------------------------2-7---------------------- 809 271 

Clays and clay products (including all refractory brick): 
Crude clays, n.e.s.1___.-.----------------------------------------- 970 872 

Products____._....--------------.------------------------------ ++ 1,646 1,056 

Diatomite and other infusorial earths_._......-------------------------- 105 82 

Fertilizer materials, manufactured: 
Nitrogenous._._.--.---------------------------------+------------ 3,253 5,868 

Phosphatic____.....--------------------------------------------- 81 190 

Potassic__.....--_.__------..------------- +--+ ee 101 65 

Other, including mixed_..__.----.--------------------------------- 161 172 

Lime____________. ee ee en ee ee en ee ee eee 2,721 2 , 642 

Salt_..__..___-__--_- ~~ ee ee en nn ee ne nn ne ee ee ee eee ee 1.,397 1,418 

Stone, sand, and gravel: 
Gravel and crushed rock___._-.--..-..------.-.-----+--------------- 12,758 $1,535 

Other_.______._--------------+----- ++ ee eee + 88 154 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural ?___._...--------------------------------- r4,461 7,369 

Coal, all grades, including briquets- ---.-.-.----------------------------- 16,875 16,845 

Gas, hydrocarbon, natural gas liquids, liquefied petroleum gas_-.-_.----.--- r4,139 4,270 

Petroleum refinery products: 3 
Gasoline..___...._.__------.-----------thousand 42-gallon barrels_- r169. ~ 188 

Kerosine.._______..-_-----------------+------------------- do... 44 44 

Distillate fuel oil_....._..___--.----------------------------do_-~- r 540 595 

Residual fuel oil......_..-_-_-------------------------------d0_-_. 2,078 2,241 

Lubricants. _._._.____._.------------------------ +--+ -------d0_ 27 28 

Other._._._.__..____---- eee eee eee eee --- --d0- 128 2 

Mineral tar and other coal, petroleum, or gas derived crude chemicals-____--- 208 168 

enn nnn 

r Revised. 
1 Includes some sand and other earths. . 

2 May include some refinery asphalt. 
8 Excluding LPG and refinery asphalt. ; 

Source: Algemeen Bureau Voor de Statistiek, Suriname (Bureau of Statistics, Surinam). Maandstatistiek 

Van de in- en Uitvoer per Goederensoort en per Land. December (cumulative), 1967 and 1968. 

URUGUAY 

Few significant developments occurred and development in Uruguayan waters. 

with respect to Uruguay’s mineral industry © The two U.S. companies, Zapata Interna- 

in 1969. tional Corp. and Oceanic Exploration & 

Cement output during the year was ad- Development Corp., were the only firms 
versely affected by a prolonged strike which responded to the call for such bids 

against Compafiia Uruguay de Cemento earlier in the year. In refusing the bids, 

Portland. an affiliate of the U-S.-based the Government announced that it had 

Lone Star Cement Corp. This company found it more in the national interest to 

normally accounts for approximately 60 per- retain direct responsibility for the develop- 

cent of the country’s total cement produc- ment of whatever offshore petroleum re- 

tion. Uruguay’s other cement producer, the Sources exist. Subsequently, bids were re- 

Government-owner Administracién Naction- quested for a 6-month geophysical survey 

al de Combustibles, Alcohol y Portland of the area involved. Plans cal] for the is- 

(ANCAP), was not affected by the strike. suance of tenders for other specific techni- 

In August 1969, the Government rejected cal contracts as needed. All operations will 

as unsatisfactory the bids of two U.S. com- __ be under the general supervision of 

panies to carry out petroleum exploration ANCAP.
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In mid-1969, ANCAP issued a tender for weight tons and will consist of a single 
bids covering the construction of a floating point mooring buoy connected to an on- 
offshore oil terminal on the country’s east shore tank farm by floating hoselines. 
coast. This terminal is to be designed to Data on 1968 mineral trade were not 
handle tankers of at least 100,000 dead- available.
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ALBANIA 2 

The Albanian minerals industry pro- . Aid by mainland China was significant 

duced in 1969, chromite, copper, nickelifer- in the Albanian economy. It has or will | 

ous iron ore, cement, lignite, petroleum, make possible construction of about 30 in- 

bitumen, and fertilizers. While actual pro- dustrial projects such as the Drin and Mat 

duction figures were not available for 1969, river hydroelectric plants, the Elbasan fer- | 

it was reported that production goals were rous metallurgical combine, and the Valas 

exceeded for most mineral products, such coal mine. , 

as copper ores, chromite, superphosphate, 1Foreign mineral specialist, Bureau of Mines, 

lfuri id 1 d trol Washington, D.C. 

| Table 1.—Albania: Production of selected mineral commodities 

(Thousand metric tons unless otherwise specified) 
es 

Commodity 1967 1968 1969 

rn 

METALS | 
Chromite_____._____-----.-----------------------+----------------- 327 388 429 

Copper: 
Ore______.----------- ee enn nn nn ne ee eee eee 267 1,107 NA 

Blister. __.___----------------------------- +--+ - e eeeee 5 e14 © 6 

Nickeliferous iron ore. __.------------------------------------------- 405 e 400 e 400 

NONMETALS 
Cement_______--------------------------- 22 enn eee 220 e 220 e 220 

MINERAL FUELS AND RELATED MATERIALS 
Coal, lignite______.------------------------------------------------ 434 579 e 640 

Petroleum: 
Crude_.___------------------ ---- ee enn errs 988 1,135 1,269 

Refinery products: | 

Gasoline_.__..___.-------------------------------------+---- 45 AT NA 

Gas oil.________------------------------------------------- 105 109 NA 

Kerosine____.____-_---------------------------------+------->- NA 11 NA 

Other__________----------------------------+-------------- NA 353 NA 

Total_.___._____---_--------------------------------------- 520 e 520 e 520 

Electric power. __..---------------------------million kilowatt hours_ 588 660 e 750 

nn. ———— 

e Estimate. NA Not available. 
Source: Vjetari Statistikor iR.P.Sh. 1967-68 (Statistical Yearbook of the Peoples Republic of Albania, 1967- 

68). Tirana, Albania, 151 pp. (Production figures were compiled by using 1960 figures and rate of growth figures 

of the specific year; Bureau of Mines files were also used.) 

851
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TRADE nickeliferous iron ore, copper products, pe- 

. . troleum and bitumen, made up 55 percent 
Conormation h released Py the Manian of the total volume of exports in 1969. A 
Albania’s £ sows t ie the ity rs he ‘d ‘trade agreement signed with Greece pro- 

pana’ rorergn trade was with mainian vided for a commodity exchange worth 
China. The volume was estimated to be 65 $1.5 million. Mineral commodities supplied 
to 70 percent of Albania’s total trade. As ° Iban; . NG pple 
in the past, minerals and mineral products >y Albania to Greece will include asphalt, 
continued to dominate Albanian exports. @2™monium nitrate, and nickeliferous iron 

Thus chromium ore (Albania is among ore. A trade agreement was also signed 
the worlds major exporters of chromite), with Austria for 1970. 

Table 2.—Albania: Trade of selected mineral commodities 
(Thousand metric tons unless otherwise specified) 

ne eee 
Commodity 1967 1968 

Eee 
| EXPORTS a 

METALS , 
Chromite_..__...---.---------------------- eee 323 1112 

. Copper: 
. Blister____.-----_--------------------- +e eee 2 NA 

Cathodes__.___.__-__---------_-------- eee eee 1 NA 
Nickeliferous iron ore___...-.-------------------.----------------e-eee ee ee 392 NA 

NONMETALS 
Bitumen (natural asphalt)___..-..-.....-222.----- eee eee 27 NA 

| MINERAL FUELS AND RELATED MATERIALS 
Petroleum: . 

Crude_______---.----------------- eee 166 NA 
Bituminous flux...._._..----_-.---------------- +--+ eee 333 NA . 
i 

IMPORTS 
SE 

METALS | 
Iron and steel: _ 

Pig iron_..-....-...---.----------------------- eee 4 NA 
Steel ingots.___.__-.---_------------ eee eee eee 10 NA 

-  Semimanufactures: 
Pipe__.__.------.-----_-- eee eee eee 26 NA 
Other_____------_-------- +e eee Al 19 

Total___..-.--.-----1-------- +e eee 67 NA 

'  NONMETALS 
Cement. __..__---.------------------------ eee eee 17 NA 
Fertilizers____..-...-.------------------------ eee 67 265 
Sulfuric acid___-.....-------------------------------------------------- 2 -- 468 a----- 

MINERAL FUELS AND RELATED MATERIALS 
Coke__._._--__---------------------- +--+ eee eee 26 NA 
EE 
NA Not available. 
1 United Nations trade returns. Partial figure for trade with non-Communist countries. 
2 United Nations trade returns. Import from Morocco. 

Source: Albania, official trade returns. 

COMMODITY REVIEW the fourth and current 5-year plan, new 
. . mines were opened at Batér (between 

b eta oe rome eee. pave Bulqizé and Martanesh), and Lugu i 
safe — hit Bul ia a d “Me, ali hy Gjaté, in the same area. Work started also 
ou “ail mus th t Pow, a nen ch, + on a large concentrating plant at Bulqizé 
(< 2 Taies: NOY 9 ° A Ao we la W W and a ferrochrome plant in Lag. 
discovery in 1938. After Wor var 4 Chromite is mined by underground and 
new mines were opened at Kukés and opencast methods. Ore shipped is guaran- 
Martanesh, south of Bulqizé. During the teed to contain a minimum of 42 percent 
third 5-year plan of 1961-65, new mines Cr203, with a maximum of 10.5 percent 
started production at Krasté, Kalimash, SiOz, and guaranteed Cr:Fe ratio of at 

Kam, Klos, and Kukés, and new ore con- least 3:1. The ore is transported by road 
centration centers were established. During to the port of Durrés for export. A small °
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quantity is used in Albania for making re- a urea plant. At present the sole existing 
fractories. The Albanian Government plans ammonia plant in Albania is at Fier and 
to increase domestic consumption by man- was completed in 1967. It has a production 

ufacturing of ferrochrome and chemicals. capacity of 41,000 tons of nitrogen per 

At present, exports seem to be directed year; output is processed into 110,000 tons 

principally towards mainland China, North of ammonium nitrate.5 » 
Korea, Yugoslavia, Italy, and the East Eu- The new nitrogen fertilizer plant and 

ropean countries.3 . the planned expansion of the Lag super- 
N ickelifer ous Iron Ore.—Albania’s nickel- phosphate plant will make it possible for 

iferous iron ore deposits are located the chemical industry to increase the 

mainly in the Librazhd-Pogradec area. Ac- amounts of active fertilizer delivered to ag- 
cording to official publications there are  rjculture. According to plans, active ferti- 
three types of ore; (1) a so-called ferro- lizer, consumption is to be increased from 
nickel ore with about 51 to 52 percent Fe; 299 to 425 pounds per hectare. 

(2) nickel silicates, with SiOz and MgO in Mineral Fuels—Coal—During 1969 large 
higher proportions; (3) nickeliferous baux- (93) reserves were discovered at Valas. 
ite. Only the first is known to be exX- with Chinese assistance, plans were made 
ploited; its nickel content is just under 1 t9 build a mine and coal-washing plant 
percent, and cobalt content is 0.06 percent. with a 450,000-ton-per-year capacity. 

t is a laterite resulting from weathering Petrol Petrol ducti . 
of ultrabasic igneous rock of Jurassic age elroteum.—Fetroleum production in- 
and is often found as residual concentra- aos avout * obs tots led re. Oe 600 
tions on lower hill slopes, which can be fect € nile di B “060. , a oi f ‘th 
worked by opencast methods. In 1956, re. “Cv Wane curing plans st or me 
serves were estimated at 20 million tons.4 drilling’ of 412,000 feet. As reported, one 

_ According to Government releases, one wer nee a0 ann (Kucové) reached a_ 
of the projects to be built with mainland epth of 11,500 feet. 
China’s aid is the new Elbasan metallurgi- The Government is planning to further 
cal combine, which is supposed to process utilize Albanian oil products by building a 

800,000 tons of nickeliferous iron ore to PVC plant. 

produce pig iron and rolled steel of var- Electric Power-—Construction continued 
ious types. | with the aid of mainland China on the 

Nonmetals. — Fertilizers. — The Govern- 250-megawatt Mao-Tse-Tung hydroelectric 
ment reported that unspecified official plant at Vaut Té Dejés on the Drin river, 
prospecting plans for phosphorites under where a _ 1,000-foot-long dam foundation . 
the 1966-70 5-year plan were completed. was completed and construction of a 212- 
The Government also announced plans for foot-high earth fill dam was started. Con- 
doubling the capacity of the Lag super-_ struction was scheduled to start on the 
phosphate plant. The necessary sulfuric Fierzé hydroelectric plant, which will re- 
acid was to come from a new copper portedly bring the capacity of the Drin 
smelter. The plan provides also for build- river projects to 400 megawatts. The rela- 
ing plants for the production of copper tively high level of power generation in 
sulfate, caustic soda, chlorine, hydrochloric Albania was due to recent commissioning 
acid, and poly-vinl-chloride (PVC) . of two hydroelectric plants on the Mat 

The Government plans to double pro-_ river, with a total capacity of 50 mega- 
duction capacity for nitrogen fertilizers, watts, and by other plants located at Bus- 
ammonia, and nitrates and plans to build __ tricés, Cérrik, Kukés, and Fier. 

DENMARK ® 

Denmark’s commercial mineral resources Stigsnaes (Gulf Oil Co.), Kalundborg 
are limited to nonmetallic construction (Esso), and Fredericia (Shell) refineries. 
materials, lignite, and bog iron ore. While —=———————— 
there is no domestic crude petroleum out- 26. Metal Bulletin. No. 5482, Mar. 13, 1970, p. 

put, the refining industry, based entirely 4 Metal Bulletin. No. 5499, May 15, 1970, pp. 

on imported crudes, supplies nearly half of 21; Si. gen. No. 81, March-April 1969, p. 6. 
the nation’s product requirements from its 6 Prepared by Bernadette Michalski.
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All refineries operated at full capacity, the West German representatives agreed to 
Stigsnaes and Kalundborg at 70,000 barrels consider exploration rights previously 
per day each and the Fredericka at 46,000 granted by the Danish and Dutch Govern. 
barrels per day, to be expanded to 52,000 ments to various companies in the areas to 
barrels per day by 1970. be taken over. 

The Dansk Undergrunds Consortium Other activities engaged by the DUC in 
(DUC) , holding concessions covering all of 1969 included the mid-year completion of 
Denmark and its Continental Shelf, contin- a shallow water seismic survey off Sjaelland 
ued exploratory drilling operations in the and the launching of a survey in the Skag- 
North Sea. The most promising area was _ errak. Exploratory studies off the Jutland 
located near the provisional border be- Coast, abandoned since 1967, were to be 
tween the Danish and West German Conti- resumed early in 1970. 

| nental Shelf area, a border established The value of mineral commodity exports 
under the equidistance principle as defined _at current prices increased to approximately 
in the 1958 Geneva Convention. Under the $130 million in 1968 as compared with 
February 20, 1969, decision of the Interna- $114 million in the previous year. While 
tional Court at the Hague, the border exports of liquid fuels and nonmetalic 
would be redrawn, with this promising minerals made appreciable gains, exports 
area being reassigned to West Germany, on of metal semimanufactures registered the 
the principle that each nation is entitled greatest growth. Steel exports increased by 
to those portions of the Continental Shelf more than 30 percent, taking advantage of 
which constitute a natural prolongation of sales to the European Economic Commu- 
its coastline into and under the sea. How- nity (EEC) where prices were held above 
ever, press reports indicate that following world market levels in 1968. 
the court judgment, German and Danish Mineral commodity imports at current 
representatives met and that while the prices increased by value. to $675 million 
German claim would be enlarged, the Ger- in 1968 as compared with $645 million in 
mans were prepared to renounce any claim _the previous year. Liquid fuel imports to- 
to specific areas where previous exploration taled $315 million or 47 percent of total 
had indicated probable existence of petro- mineral imports while iron and steel prod- 

: leum-bearing structures, notably these in uct imports totaled $175 million or 26 per- 
the former Danish area. Moreover, the cent of total mineral imports.
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Table 3.—Denmark: Production of selected mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 1969 p 

METALS 
Tron and steel: 

Iron ore (less than 42 percent iron)...---.----..--..thousand tons-- 57 e 55 e 40 
Pig iron_.-------------..--..----------.~-----------------d0._.- 75 75 e 80 
Steel ingots and castings.____._..-.---.---.-.-----------.-do____ 397 419 e 450 
Steel semimanufactures__...._.....-----.------.----------do___- e 410 452 428 

Lead, secondary..___-.---__.------------------- eee eee 9,900 9,700 NA 

NONMETALS 
Cement, hydraulic__.__....-.-.------.-.--..._.._.....thousand tons-_- 2,200 2,070 e 2,400 
Chalk____.-_---------.-------------------------------------------- 35,000 ¢ 34,000 NA 
Clays, kaolin: 

Crude._.._.-_-.--.-----.------------.---.-.-------.----------- 15,000 ¢15,000 ¢15,000 
Washed_.____..----------------------- + eee eee 3,000 e 3,000 e 3,000 

Diatomaceous materials: 
Diatomite.._.....-.-.-..------.-------------.---thousand tons-_~. 20 e 20 e15 
Moler e___._-....-------=------------------ dL 200 200 200 

Fertilizers: 
Manufactured, phosphatic, other, P2Os content._._._..._._...-.-..-.--. 155,000 65,000 NA 

Li Mixed, and unspecified, gross weight_._._..........--..--------.---- ¢ 715,000 e¢ 713,000 NA 
imes: 

Quicklime.__...._..--------------------.---------------------- 190,000 ¢ 190,000 e 190,000 
Agricultural. __._....-.-..---.--.-----~------------------------- 290,000 © 280,000 e¢ 275,000 

Salt__....- 02 e + -------------- 100,000 150,000 e 150,000 

MINERAL FUELS AND RELATED MATERIALS 
Coal, lignite only_.......--...-------..------.-...----thousand tons... ¢e 1,900 760 e 500 
Coke, all types_.....-.---------------------------------------do...- 268 221 NA 
Fuel briquets, lignite briquets only.__..-.-..-----...-.---------do___- 27 22 NA 
Petroleum refinery products: 

Gasoline, all kinds___..__..__._.___--:---thousand 42-gallon barrels. . 9,453 9,578 11,441 
Kerosine and jet fuel_____-__-.-..---------.----------.---do___. 966 1,467 1,523 
Distillate fuel oil. ._...__.--........-...-..-----.--.-------do_._. 18,250 14,195 19 ,187 
Residual fuel oi].........--.-._-.-.-----~-----------------do.._. 19,502 21,761 26 , 067 
Liquefied petroleum gases. _-._..-----.--.------------------d0__-- 1,582 1,715 NA 
Bitumen______.-.-.------------.------------------------d0__.. 399 647 NA 
Other___.-_..-------------------------------------------do___. 2,613 702 NA 

e Estimate. P Preliminary. r Revised. NA Not available.
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Table 4.—Denmark: Exports of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

SN SSS SPSS ss 

METALS 
Aluminum: 

Oxide and hydroxide !____.....____-- 114 143 United Kingdom 92; France 14. 
Metal, including alloys: 

Unwrought, including scrap__-._-~- 1,854 3,216 Sweden 1,407; West Germany 791. 
Semimanufactures-____..---.---- 1,496 2,679 Sweden 842; United Kingdom 523. 

Antimony metal, including alloys.__ ~~~ -_-- 15 110 United Kingdom 16; France 14; West 
Germany 11. 

Copper metal, including alloys: 
Scrap. ...-.----.------------------ 4,381 4,981 Belgium-Luxembourg 2,224; West Ger- 

. many 2,216. 
Unwrought___--------------------- 494 1,307 West Germany 749; Italy 288. 
Semimanufactures__.._-__.._--._-.-- 2,026 2,580 United Kingdom 919; Sweden 373; Nor- 

way 298. 
Iron and steel: 

Ore and concentrate__...._..._..--. 27,607 16,467 West Germany 8,389; Netherlands 1,430; 
United Kingdom 1,195. 

Roasted pyrite__...-.-------------- 88,290 103 ,111 West Germany 71,605; United Kingdom 

Metal: 
Pig iron, ferroalloys, and similar 

materials 22............_.-..-.. 68,159 72,586 West Germany 35,308; Sweden 24,618. 
Steel, primary forms..___._..__- 2,446 2,626 Norway 2,519. 

Semimanufactures: 
Bars, rods, angles, shapes, 

. sections.___....._._-.--..-. 58,609 101,198 West germany 49 ,935; United Kingdom 
,341. 

Universals, plates and sheets. 109,371 129,989 Sweden 46,192; Norway 39,252. 
Tubes,. pipes, and fittings__-__ 9,678 12,982 Sweden 7,301; Poland 1,220. 
Castings and forgings, rough. 3,300 3,127 Sweden 1,536. 
Other. _._-..--...-.._____._ 27,986 18,327 West Germany 9,692. 

Total semimanufactures__. 208,944 265 , 623 
Lead metal, including scrap: 

Unwrought, including scrap..__------ 5,677 5,740 Norway 2,514; Colombia 729. 
. Semimanufactures_._......-----.--- 40 TT NA. 

Magnesium metal, including alloys, all 
forms___..._-_-..-----...------------ 48 45 United States 31. 

Manganese oxides__....-..------------- 262 3 Mainly to United Arab Republic. 
Nickel metal, including alloys, scrap and 

semimanufactures..__......---------- 249 217 United Kingdom 56; Sweden 50; West 
Germany 35. 

Silver: . 
Waste and sweepings 

value, thousands... $1,415 $1 , 382 ome d Kingdom $515; West Germany 

Metal, including alloys, semimanufac- 
tures_...._...-----.-.....-do___- $149 $180 West Germany $77. 

Tin metal, including alloys: 
Unwrought, including scrap 

long tons_. 1,077 1,024 Hungary 354; Norway 119. 
Semimanufactures___........-do___- 49 55 NA. 

ditanium dioxide__......__..-.---._--_- 158 88 Sweden 36; Finland 25. 
ine: 

Oxide_.-.-..---------------------- 20 9 Mainly to Iceland. 
° Metal, including alloys: 

Scrap, including blue powder 
(dust)_.._.____..-.-------.-- 3,261 3,796 West Germany 933; Norway 892. 

Unwrought and semimanufac- 
tures______.__.....----.----- 455 473 NA. 

Other: 
Ash and residues containing nonferrous 
metals___.__-...-.--------------- 4,359 4,972 Netherlands 1,581; Sweden 1,333. 

Oxides, hydroxides, and peroxides of 
metals, n.e.s___.-.-.~------------- 10 4 Mainly to West Germany. 

Base metals, including alloys, all forms, 
N.@.8__.------------------------- 20 116 NA. 

NONMETALS 
Cement______._______-.__--.---------. 111,338 178,705 United Kingdom 47, 428; Iceland 26,478; 

Sweden 25,590. 
Chalk_.__.__--__-___-______----------- 23,884 22,641 Sweden 8,192; West Germany 7,190. 
Clays and clay products (including all re- 

fractory brick): 
Crude clays, n.e.s_._._-_.----------- 4,347 4,762 Finland 2,723; Sweden 1,064; Norway 

See footnotes at end of table.
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Table 4.—Denmark: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

rr ee 

| Commodity 1967 1968 Principal destinations, 1968 
——— —  —————  — — _ —_0OS I O_OOOOEOyeeee—o—__G—o_ Re 

NONMETALS—Continued . 
Clays and clay products (including all re- . 

fractory brick)—Continued 
Products: . 

Refractory 3_____.-.-------..-- 48,776 88,178 United Kingdom 8,081; West Germany 
6,071; Netherlands 5,686. 

Nonrefractory__._.--.---------. 123,866 109,355 West Germany 73,871; Norway 24,561. | 
Cryolite and chiolite......-------------- 28,291 28,800 NA. 
Diamond: 

Gem, not set or strung . 
value, thousands. _ $44 $71 Sweden $31; Belgium-Luxembourg $25. 

Industrial. __._._.....-.---.--.-do___- $6 $6 All to Sweden. 
Diatomite and other infusorial earths..... 106,321 97,470 West Germany 45,627; United Kingdom 

Fertilizer materials (manufactured, all 
types).....--.-----.----------------- 17,818 12,210 East Germany 8,995. 

Lime.._._-.---.------------.---------- 25,866 25,653 Norway 11,199; Sweden 11,080. 
Pigments, mineral, including processed iron 

oxide_..__-.-.-_---._..-.....-.----- 80 99 Finland 48; Costa Rica 28. 
Salt__......----_.---_.-----.--------.. 18,008 11,117 Norway 6,736; Sweden 4,066. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked_-----_-- NA 43,881 West Germany 438,666. 
Worked_..--..---------------- 2,100 3,117 Sweden 1,619; Norway 1,263. 

Gravel and crushed rock 
thousand tons. - 1,899 1,667 West Germany 1,635. 

Limestone (except dimension)......-- 101,145 98,421 Sweden 47,810; West Germany 38,635. 
Quartz and quartzite.........---.--- 10,853 69 West Germany 24. 
Sand, except metal bearing___.--.-.. 129,360 118,096 Sweden 88,690; Norway 6,897. 

Sulfuric acid_......--.------.~---------- 125 8,993 United Kingdom 8,860. 
Other nonmetals, n.e.s.: 

Crude__...___.---------.~--.------- 2,351 ------- 
Slag, dross and similar waste, not metal 

bearing: 
From iron and steel manufacture. 5,254 3,844 All to West Geramny. 
Slag and ash, n.e.s__-._--------- 64,464 69,378 West Germany 69 ,327. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural_._...----.-- 1,042 151 West Germany 65; Sweden 57. 
Carbon black___-.-.-..---------------- 120 221 Sweden 85; Norway 75. 
Coke and semicoke___....-.-----------. 72,807 + 79,635 Sweden 39,889; Norway 30,528. 
Gas, hydrocarbon, liquefied 

thousand tons... 17 (4) NA. 
Peat, including peat briquets and litter____ 4,661 2,837 West Germany 2,485. 
Petroleum, refinery products: . 

Gasoline. __..._._.__.thousand tons-- 292 316 Sweden 240; Netherlands 26. 
Kerosine and jet fuel._..._....-do__-_- 14 11 Mainly to Sweden. 
Distillate fuel oil. ........-..-do__-- 872 294 Do. 
Residual fuel oi]__.__.......--do__-- 113 231 Sweden 192; Netherlands 21. 
Lubricants____.......--...--do__-. 17 9 Norway 4. 
Other._____..___.___..-.---.do___- 16 40 Norway 22; Finland 15. 

Mineral tar and other coal, petroleum or 
gas derived crude chemicals_....------- 18,693 16,450 Netherlands 12,919. 

a 

NA Not available. 
1 Including synthetic corundum. 
2 Including spiegeleisen and grit, sponge, or powder of iron and steel. 
3 Including those of magnesite, diatomite, and other refractory materials. 
4Less than }» unit. .
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Table 5.—Denmark: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

METALS 
Aluminum: 

Oxide and hydroxide !1__________- 2,471 1,230 United States 877; Germany 214; Japan 80. 
Metal, including alloys: 

Serap__.--.--.--..-------. 613 3,186 Norway 1,694; Sweden 1,119. 
Unwrought___..---..------ 9,073 10,003 Norway 6,747; Canada 1,588; United 

. Kingdom 1,174. . 
Semimanufactures-______--_- 17,091 19,022 West Germany 3,167; Sweden 3,059; 

Switzerland 2,590. 
Antimony metal, including alloys, all 

forms________.--------=.-------- 120 67 West Germany 35. 
' Cadmium metal, including alloys, all 

forms__....-.---------._-------- 21 24 Belgium-Luxembourg 9; Norway 9. 
Chromium oxide and hydroxide_ - ---- 441 400 West Germany 183; United Kingdom 116; 

rance . ; 
Cobalt metal, including alloys, all forms 22 24 Belgium-Luxembourg 10. 
Copper metal, including alloys: 

Unwrought, including scrap-_-_-- -- 4,172 4,530 West Germany 2,053; Belgium-Luxembourg 

Semimanufactures____...-.----- 22,578 25,249 Sweden 10,448; Belgium-Luxembourg 
4,075; West Germany 3,020. 

Iron and steel: 
Ore and coneentrate__...._._-.- 1,234 1,020 Sweden 835; Norway 180. 
Hoasted pyrite.......-.----.--- 6,403 5,483 All from Norway. 

etal: 
Scrap. .------------------ 603 1,034 Sweden 878. 
Pig irori, including cast iron 2_ 32,805 22,723 West Germany 9,201; U.S.S.R. 5,449; 

. Norway 4,623. - 
Ferroalloys..-..----------- 9,697 15,125 Norway 12,972. 
Steel, primary forms_.-_____- 91,788 158,466 Norway 64,378; West Germany 48,211; 

. Sweden 30,693. 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections 3. ___2_.-_-__ 347 , 429 344,382 West Germany 123,594; France 58,744; 
Belgium-Luxembourg 44,485. 

Universals, plates and 
sheets____-._.=-.---- 460 , 550 453,789 West Germany 112,721; Sweden 95,244; 

United Kingdom 71,543; France 59,023. 
Hoop and strip_._...-_- 62 ,925 63,860 Belgium-Luxembourg 24,412; West Ger- 

many 21,452; Netherlands 7,386. 
Rails and accessories____ 21,583 18,762 France 11,070; Belgium-Luxembourg 4,547: 
Wire__._.-_-__-------- 9,543 19,475 West Germany 6,662; Belgium-Luxembourg 

; 6,402; Sweden 3,293. 
Tubes, pipes, and fittings 137 , 726 120,696 West Germany 48,440; United Kingdom. 

| . 17,445; France 13,238. 
Castings...._....-.-_-- 87 9 Sweden 3; West Germany 3. 

Totalsemimanufactures 1,089,843 1,020,973 
Lead: 

Oxides. ___._---------------~.-- 961 1,238 Mexico 535; Sweden 191; United Kingdom 
169; West Germany 165. 

Metal, including alloys: 
Scrap_-------------------- 7,950 6,015 Norway 2,373; Singapore 751. 
Unwrought____._-.--.-._.- 11,348 11,264 Sweden 5,274; Republic of South Africa 

3,298; Canada 1,156. 
Semimanufactures-_-_-_._----- 631 586 West Germany 329; United Kingdom 128. 

Magnesium metal, including alloys, all 
forms_.......---.------------..- 159 122 Norway 69; Sweden 17; Italy 12; West 

Germany 11. 
Manganese: 

Ore and cancentrate.__.._____.- 8,654 9,351 Ivory Coast 4,767; Netherlands 2,642. 
Oxides_____._.--..-.-_-------- 1,566 1,523 Japan 963; Netherlands 296; Belgium- 

Luxembourg 181. 
Mercury_._....----76-pound flasks _ 522 363 Sweden 116; United States 58; Italy 58. 
Molybdenum metal, including alloys, 

all forms__.-.----------kilograms- - 2,000 ____-.-.- 
Nickel: 

Ore and matte_______-_-.---_-- 26 148 NA, 
Metal including alloys: 

Unwrought, including scrap_- 73 84 United Kingdom 65. 
Semimanufactures-__.._.__-- 527 472 United Kingdom 192; West Germany 80. 

Platinum-group metals and silver, 
including alloys, all forms; 

Platinum group . 
value, thousands -_ _ $408 $533 Switzerland $183; Netherlands $130. 

Silver__....-.-..---------do___. $5,404 $5,161 Norway $2,273; West Germany $1,411; 
Switzerland $664. 

See footnotes at end of table.
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Table 5.—Denmark: Imports of mineral commodities—Continued | 
(Metric tons unless otherwise specified) 

eee 

Commodity 1967 1968 Principal sources, 1968 
et 

METALS—Continued 
Tin metal, including alloys: 

Serap__-------------long tons-_- 311 254 Norway 51; West Germany 49. | 
Unwrought.__._._-----.-do___- 1,096 1,106 Mainland China 305; Thailand 265; 

Netherlands 163. 
Semimanufactures__.____.do____ 93 77 West Germany 39. 

Titanium, oxides. _....--_.--------- 5,954 6,150 Norway 1,567; Netherlands 1,552; United 
Kingdom 1,516. — 

Tungsten metal, including alloys, all , 
zi forms.._...-----------kilograms,. . 2,000 5,600 Sweden 3,800; United Kingdom 800. 
ine: . 

Oxide___------..---------.---- 1,696 1,624 West Germany 776; Netherlands 300; East 
. Germany 110; Belgium-Luxembourg 110. 

Metal, including alloys: . 
Blue powder, including scrap-_ 309 535 Norway 227; United Kingdom 131; Poland 

Unwrought______.---...--- 7,757 10,820 Norway 3,223; Netherlands 2,406. 
Semimanufactures__..._.-~- 7,413 6,301 Poland 2,567; Belgium-Luxembourg 1,867; 

Yugoslavia 854. 
Other: 

Ore and concentrate of base 
metals, n.e.s___...-.--.---.---- 19 468 Australia 203; mainland China 202. 

Ash and residue containing non- 
ferrous metals__._._...-----.- 1,021 1,585 Sweden 1,073; West Germany 303. 

Metals, including pyrophoric 
alloys_....------.----------- 5 7 Mainly from United States. 

NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum, 
ete_____----..--------+------ 5,559 8,554 Italy 1,749; West Germany 1,279. 

Dust and powder of precious and 
semiprecious stones including 

. synthetic. __ value, thousands. $24 $41 Belgium-Luxembourg $36. 
Asbestos__.__-_..-------..-----.--- 23 , 493 25,124 Canada 11,627; Cyprus 5,658; Republic of 

South Africa 4,170. 
Barite and witherite______..-------- 1,943 988 West Germany 836; France 63. 
Boron materials: 

Crude natural borates__....---.- 1,260 1,831 United States 1,031; Turkey 800. 
Oxides and acids____...-_-_..-- 120 231 France 118; mainland China; 55. . 

Cement______.-.-.-.---..-------.-- 3,170 6,485 Czechoslovakia 3,808. 
Chalk___..--_---..--------.------- 697 2,008 West Germany 1,042; United Kingdom 435; 

France 394. 
Clays and clay products (including all 

refractory brick): 
Crude clays, kaolin and other clays_ 61,218 68,883 United Kingdom 40,735; Czechoslovakia. 

11,255; West Germany 5,762. 
Products: 

Refractory (including nonclay 
. bricks) .......----------- 29 , 684 28 , 807 West Germany 9,645; Sweden 8,518; Aus- 

ra 9 e 

Nonrefractory._.....------- 47 , 186 41,840 West Germany 21,156; Sweden 6,487; 
Japan 5,206. 

Diamond, gem, not set or strung 
value, thousands. - $1,353 $1,015 Belgium-Luxembourg $389; Switzerland 

$264; Israel $115. 
Diatomite and other infusorial earths__ 2,531 4,146 United States 3,297; West Germany 288. 
Feldspar__..---.-.---------------- 4,817 4,978 Norway 4,259; Sweden 707. 
Fertilizer materials: 

Crude: 
Sodium nitrate...._...--.-- 13 , 820 6,044 All from Chile. 
Phosphate rock. ___----.-..- 280 , 859 274,372 Moroce® 184,855; U.S.S.R. 53,851; Tunisia 

Potash salts_____...------- 1,021 1,354 All from West Germany. 
Manufactured: 

Nitrogenous.__...--------- 823 , 255 295,919 Norway 251,362 ;West Germany 42,683. 
Phosphatic, including Thomas 

slag.._._-...---.-------- 24,172 42,717 Netherlands 16,825; West Germany 8,917. 
Potassie_____._.-------.--- 245 , 423 209,776 West Germany 134,126; France 35,275. 

Fluorspar_._.....------------------ 1,704 8,627 Norway 1,245; East Germany 620; United 
Kingdom 596; Tunisia 500. 

Graphite, natural___.-__.----------- 288 301 Norway 115; West Germany 91; United 
Kingdom 68. 

Gypsum and plasters. _._.---------- 108 , 683 115,234 Poland 100,473; West Germany 8,815; 
France 3,911. 

Lime___.._..-_..------------------ 1,320 1,396 West Germany 1,226; United Kingdom 101. 
Magnesite__.._-------------------- 4,127 5,194 Austria 2,880; mainland China 808; Poland 

460; Netherlands 429.
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Table 5.—Denmark: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

NONMETALS—Continued . 
Mica: 

Crude, including splittings and 
waste____-__--_-_-_-_- 347 403 United Kingdom 148; Norway 109. 

Worked, including agglomerated 
splittings._....._..-.-.-_----- 63 116 West Germany 99. 

Pigments, mineral: 
Natural, crude____._.-_-------- 294 329 Cyprus 138; West Germany 119; France 42. 
Tron oxides, processed__-_-------- 4,234 3,268 West Germany 2,644; Spain 374. 

Precious and semiprecious stone, 
except diamond__value, thousands. . $606 $1,319 India $642; West Germany $420. 

Pyrite__.._----__--- eee 118 , 363 118,406 Spain 77,379; Norway 41,006. 
Salt__....---.--------------------- 148 , 763 190,020 West Germany 128,522; United Kingdom 

. 22,612; Poland 8,670. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked: ( 

Calcareous, (including 
marble)____-.------- 11,705 8,896 Sweden 5,741; Italy 1,866. 

Slate_.__........--.--- 11,333 12,854 Norway 7,120; Sweden 3,431; West 
Germany 1,423. 

Other (granite, gneiss, 
etec.)__.--.---------- 38 ,326 39,348 Sweden 38,993. 

Worked, all types____------ 28,377 35,383 Sweden 16,658; Portugal 13,425; West 
Germany 3,921. 

Dolomite, chiefly refractory grade_ 21,594 22,071 Norway 14,530; West Germany 3,736; 
Sweden 2,455. 

Gravel and crushed roeck_____-_- 380,514 380,026 Sweden 289,707; Norway 81,858. 
Limestone (except dimension) -- -- 45,604 50,509 Sweden 41,696. 
Quartz and quartzite_______..__- 25,329 11,015 Sweden 9,114. 
Sand, excluding metal bearing-__- 79 , 859 73,149 Belgium-Luxembourg 54,203; Sweden 

8,612; West Germany 5,494. 
Sulfur: 

Elemental, all forms__.____.---- 6,478 5,995 Poland 2,850; France 1,770. 7 
Sulfur dioxide and sulfuric acid__-_ 9,552 3,547 West Germany 2,841; East Germany 428. 

Tale, steatite, soapstone, and pyro- 
phyllite..__-_--_-_2 22 ee 14,061 14,377 Norway 7,366; Sweden 4,238; West 

Germany 1,391. 
Other nonmetals, n.e.s.: 

Crude___..--__- 2 eee 24,733 44,946 West Germany 23,499; Sweden 17,587; 
Norway 7,416. 

Slag, dross and similar waste, not 
metal bearing_..._.._____-_-- 23 , 495 37,715 Sweden 11,319. - 

MINERALFUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_______- 1,407 1,729 United States 1,384. . 
Carbon black. _--_____---_-._____---- 2,335 2,633 United Kingdom 876; West Germany 750; 

United States 519. 
Coal and briquets: 

Anthracite and bituminous coal, 
including briquets 

thousand tons__ 3,631 4,255 Poland 3,482; U.S.S.R. 586; United 
Kingdom 88. 

Lignite and lignite briquets_____- 105, 506 94,179 East Germany 94,070. 
. Coke and semicoke-_-_.thousand tons_._ 596 447 West ¢ Germany 183; U.S.S.R. 87; Czechoslo- 

vakia 74. 
Gas, hydrocarbon, liquefied____do___- 78 ' 87 West Germany 65. 
Peat, including peat briquets and litter_ 8,881 5,856 Sweden 4,818. 
Petroleum: 

Crude and partly refined 
thousand tons-- 6,485 6,781 Kuwait 2,114; Libya 1,298; Saudi Arabia 

839; Bahrain 523. 

Refinery products: 
Gasoline_____.----.-do____ 797 905 United Kingdom 234; Sweden 170; Nether- 

lands Antilles 184; West Germany 105. 
Kerosine and jet fuel__do_-_-_- 416 544 United Kingdom 207; Netherlands 140; 

Italy 91; Spain 34. 
Distillate fuel oil_.._.do__-—-_ 2,746 3,063 Trinidad and Tobago 288; Netherlands 

238; Sweden 209; Italy 175. 
Residual fuel oil..._..do___-_ 2,195 2,832 U.S.S.R. 458; Sweden 228; Poland 203; 

Norway 159; Netherlands 122. 
Lubricants____.......do___-_ 91 104 United Kingdom 52; Norway 9; Sweden 8; 

West Germany 5. e 
Other bituminous mixtures, 

N.@.S8.._...-__.-._.do___- 240 243 Netherlands Antilles 110; West Germany 
—_—_—_——_——_———————-__ 71; Sweden 381. 

Total. _...__.....-do_._- 6,485 7,691 

NA Not available. 
1 Not including synthetic corundum. 
2 Including spiegeleisen, grit, sponge, and powder of iron and steel. 
3 Including wire rod.
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a GREENLAND ’ 

Denmark’s largest territorial possession, ters. The developing interest for mineral 
Greenland, reported no significant mineral concessions in Greenland have prompted 
production in 1969 nor does it engage in the Danish Government to make fiscal pro- 
mineral commodity trade to any apprecia- visions more attractive to investors and fos- 
ble extent. | ter State participation in resulting future 

Mineral commodity exports were limited production ventures. 
to 67,000 tons of cryolite, small quantities Among applicants now seeking mineral 
of metal scrap and coal with a total value exploration and production rights are a . 
of $1.8 million in 1967 and $1.3 million in consortium formed by Tenneco, Amerada 

1968. Mineral commodity imports totaled and Compagnie Frangaise de Pétroles; Ente 

$6.7 million in 1967 and $8.6 million in| Nazionale Indrocarburi (ENI-Italy); Do- 
1968. Expenditures for liquid fuels consti- minion Explorer (Canada); Cominco Ltd. 

tuted slightly more than half of the total (Canada); and Ponderay Polar (Den- 

expenditure for mineral commodity im- ark), While most of the concession inter- 
ports in both Yeats. The area, however, est are centered in petroleum, exploration 
has drawn the interest of mineral explora- t . . 

. . wee as eams for lead-zinc ore and chromite have 
tion groups. Geologic characteristics similar b ti h d h 
to those of the Canadian arctic oilfields een active on ¢ e west coast and south- 
have prompted approximately 40 applica- west coast, respectively. Cominco Ltd. and 

tions for oil concessions. Petroleum pros- the Danish Ministry of Greenland entered 
pects are reportedly most favorable in the ™NIng concession negotiations for the 
West Greenland Basin in the area extend- Marmorilik fjord lead-zinc deposits, esti- 
ing from Ingeret to Gronne Island, a land mated to contain 2 million tons of ore av- 

area of 6,000 square kilometers and an ad- eraging 20 percent combined lead and zinc 

joining offshore area of 100 to 150 kilome- content. 

| ICELAND ° | 

Indigenous mineral resources are limited plant of Icelandic State Fertilizer at Gu- 
to a few industrial nonmetallics, produc- funes and is expected to provide self-suffi- 
tion of which remained relatively stable in ciency through 1980 in manufactured 
1969. Increased diatomite output reflected nitrogen-phosphate-potassium fertilizers, ni- 
a full year operation of the 12,000-ton per trogenous phosphate fertilizer, and am- 
year-capacity plant under joint ownership monium nitrate fertilizers. 
by the Icelandic Government and Johns- Iceland imports its total annual petro- 
Manville Corp. (United States). Iceland’s leum product requirement of more than 
large hydroelectric power potential (esti- 500,000 tons. Of this total, about 75 per- 
mated at 35 million megawatt hours per cent is obtained from the U.S.S.R. The 
year) was a major factor in the introduc- Government has proposed construction of 
tion of aluminum production to that na- a 700,000-ton-per-year-capacity (13,400 bar- 
tion’s economy. The Burfell hydroelectric rel-per-day) petroleum refinery costing 
project and the Hafnarfjodur (Straumsvik) $14.5 million. The proposed refinery will 
aluminum smelter come on stream in mid- be 51 percent Icelandic owned, with the 
year. The 30,000-ton-capacity smelter is op- Government seeking a package deal with 
erated by Icelandic Aluminum Co. (Isal), one party for crude oil, processing, and 
a subsidiary of Swiss Aluminium Ltd. exports. The Icelandic petroleum product 
(Switzerland). Operations were underway demand is highly imbalanced with large 
in 1969 to expand plant capacity to 60,000 demands for gas oil and lesser demands 
tons by 1972. | for heavy fuel oil than exist in most other 

Expansion of the fertilizer manufactur- countries. 
ing industry was under consideration dur- The European Free Trade Association 

ing the year. A 70,000-ton-per-year capacity (EFTA) Council in session on December 

plant costing $2.7 million was proposed. 4, 1969, outlined terms by which Iceland 

The plant will adjoin the present 8500- 7 Prepared by Bernadette Michalski. 
ton-per-year-capacity ammonium nitrate 8 Prepared by Bernadette Michalski.
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would accede to membership in the asso- Iceland is dependent upon imported 
ciation in March 1970. Included in the products for most of its mineral commod- 
terms were the gradual reduction of Ice- ity requirements, and consequently about 
landic import duties on industrial products 18 percent of all Icelandic imports by 
from EFTA countries. Basically the timeta- value, or $25.4 million, was attributed to 

ble requires an immediate 30 percent re- mineral commodity imports in 1968. More 
duction on _ existing protective duties than 60 percent of total mineral import 
followed by 10 percent reductions on Janu- expenditures were for mineral fuels, while 
ary 1, 1974, and on each January 1 there- iron and steel accounted for 18 percent 
after with the final 10 percent removed on and manufactured fertilizers for 10 per- 
January 1, 1980. cent. Import expenditures for alumina 

In connection with Iceland’s entry into feedstock for the new aluminum plant, 
EFTA a $14 million fund was established with a value estimated at $3 million in 

by Denmark ($2.7 million), Finland ($2.7 1969 somewhat altered the traditional Ice- 

yore M len & ae): wow ay landic mineral import pattern in this year. 
(2.7 million) , and Sweden ($5. mm. ion) Mineral commodity exports valued at $0.3 
to foster the development of export indus- milli ‘n 1968 6 ‘sed chiefly of 

tries and strengthen the competitive ability ont were “ mprise teeny ° 
of Iceland’s domestic industry. The sums ‘t@P metal and diatomite. In 1969 an esti- 

are to be made available over a 4-year pe- mated additional $6 million was added to 

riod and are to be repaid, free of interest, mineral export value with the emergence 
over a 15-year period beginning in 1980. of aluminum ingot exports. 

Table 6.—Iceland: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 

— Gommodity =—s—i(‘srt!”*”*”*”*”*~«dNT:SO~*«dS:S~*«dSEO 

METALS 
Aluminum, primary_.____._.---.._------------- eee Lee wenn ee 12,400 
Serap, all types______.--=--------------------------------------- NA 3,488 4,416 

NONMETALS 
Cement___.__-_------------------------------------------------ 115,904 100,000 92 ,684 
Diatomite__....--.---_----------------------------------------- NA 2,750 7,600 
Fertilizers, manufactured: 

Niirogenous, gross weight________-._--_-------_.------_---... 28,900 24,336 24,350 
Nitrogen content_.______._____.___----- eee 2,800 2,847 2,849 

Stone, sand, and gravel: 
Dimension stone______--_._._--_---_-- eee eee eee NA 37,000 17,500 
Crushed and broken________...--------- eee ee NA 87,500 86 , 800 

Sand, caleareous_______----.-_.-------------------_-------.-.-.. 252,000 273 ,000 252,000 

NA Not available. P Preliminary.
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Table 7.—-Iceland: Sdected mineral commodity trade . 

(Metric tons unless otherwise specified) 
I 

Commodity . 1967 1968 Principal destination or source, 1968 

nnn 
EXPORTS . 

METALS 
Scrap, all kinds______------------------ 1,232 800 NA. . 

NONMETALS 
Diatomite___..-_----.---_------------- ------- 2,138 West Germany 1,254. 
ne 

IMPORTS . . | 
a 

METALS Oo 
Aluminum and alloys, unwrought and semi- 

manufactures_________.-------------- 334 831 Switzerland 286; United Kingdom 122; 
Norway 102. 

Copper and alloys, unwrought and semi- 
manufactures__._..--.--------------- 235 142 NA. 

Tron and steel, semimanufactures: ‘ . 

. Bars, rods, angles, shapes, sections... 18,125 16,075 Belgium-Luxembourg 3,273; Norway 
2,306; Czechoslovakia 2,001. 

Universals, plates and sheets___------ 9,252 8,072 Belgium-Luxembourg 2,619; United 

, . Kingdom 1,701. : 

Hoop and strip_._._+---------------- 749 779 NA. 

Tubes, pipes and fittings. ___-------- 4,428 3,915 West Germany 1,198; Denmark 543. 

Lead and alloys, unwrought and semimanu- 
factures____..__--------------------- 267 NA NA. 

Silver and platinum, all forms 
value, thousands- - $118 $105 NA. 

NONMETALS 
~ Cement_______------------------------ 48,189 17,071 All from Denmark. 

Clay products:.--.--.------------------ 8,645 2,500 United Kingdom 1,005. 

Refractory_..-..------------------- 1,611 1,687 NA. 

Nonrefractory.___._---------------- 1,130 864 United Kingdom 332. 

Fertilizers, manufactured: 
Nitrogenous bulk_____-.------------ NA 8,656 France 2,492. 

Phosphatic bulk____---...---------- 8,656 9,871 All from Norway. 

Potassie bulk_____.._-------------- 7,356 7,882 East Germany 4,293. 

Other bulk..______---------------- 11,769 18,511 Netherlands 17,822. 

Salt___._.___-__-_---------------------- 48,189 57,230 Spain 45,418. 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_-_-_--.----- | NA 2,749 West Germany 2,252. 

Coal, all grades, including briquets_ - - - - -- 5,485 3,708 NA. 

Coke and semicoke___-:---------------- NA 1,183 NA. 

Petroleum refinery products: 
Gasoline all kinds__..-..------------ 64,605 56,189 U.S.S.R. 49,646. . 

Kerosine, jet fuels and white spirits... 33,417 43,775 Netherlands Antilles 19,405; United 

. Kingdom 18,397. . 

Distillate fuel oils___......---------- 285,296 338,281 U.S.S.R. 261,394. 

Residual fuel oils_____._.----------- 107,899 106,648 U.S.S.R. 104,827. 

Lubricants, including greases_-------- 4,489 4,687 United Kingdom 3,478. 

Liquefied petroleum gas_-.-.--------- 400 NA NA. 

Bitumen____.__.------------------ 5,000 NA NA. 
ee 

NA Not available. 

SWITZERLAND ° 

Indigenous mineral resources con tinued in terms of 1958 dollars rose by 5.2 per- 

to sustain a modest output of several non- cent in 1969 as compared with the nearly 

metallic mineral commodities such as ce- 4.0 percent 1968 growth rate indicated by 

ment, lime, and gypsum. The aluminum revised figures. The nation’s economy is 

industry, based entirely on imported raw highly dependent upon trade which consti- 

materials, meets Swiss consumption re- tutes nearly half of the GNP. Industrial 

quirements and provides for a small ex- production rose by 11 percent in 1969 with 

port of ingot and semimanufactures. The export-oriented industries accounting for 

steel industry and the petroleum refining the major growth. The chemical industry 

industry, also based on imported raw ma- registered a 25 ee acts growth ane me 

terials, meet a substantial portion of the metal processing nGustry regis tered an te- 
. . . . percent growth. Industrial employment was 

Nation’s requirements in these commodi- . : . . . 
ties high, with tightening labor market condi- 

The Swiss gross national product (GNP) ® Prepared by Bernadette Michalski.
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tions resulting from legislation which sta- equal capacity is scheduled for completion 
bilized the level of resident foreign labor late in 1971. Both units are turnkey opera- 
by placing absolute quotas on the number _ tions of a Westinghouse and Brown-Boveri 

| of foreign nationals entering the labor consortium. 
market. Total value of mineral exports was 

Petroleum, the nation’s basic energy $231.3 million in 1968 as compared with 
source, supplied 77 percent of total energy $207.9 million in 1967. Nonferrous metal 
consumed in 1969. Petroleum product con- exports constituted about 36 percent of the 
sumption totaled 11 million tons. Crude mineral export by value or $82.3 million. 
imports increased by 8.3 percent in 1969 to Precious and semiprecious stones contrib- 
4.96 million tons. About 44 percent of the uted about 30 percent or $69.8 million to 
crude imports was obtained from Libya _ total mineral exports. The EEC received 
with Algeria and the Middle East supply- about 52 percent of the mineral exports by 
ing 26 percent each. Refinery product im- value or $121.2 million, and the European 
ports increased by 7 percent totaling 6.7 Free Trade Association (EFTA) received. 
million tons, the bulk of which (6.1 mil- about 23 percent or $53.8 million. 
lion tons) was derived from sources in the Total value of mineral imports was — 
European Economic Community (EEC) . $862.8 million in 1968, as compared with 

Hydroelectric power accounted for 15.5 $769.5 million in 1967. Petroleum, iron . 
percent of total energy consumption, solid and steel and nonferrous ores and metals 
fuels provided 5.2 percent, and nuclear constituted the bulk of mineral imports 
power installations supplied the small re- contributing 77 percent or $665.8 to the 
mainder. total mineral import by value. The EEC 

Switzerand’s first nuclear reactor, Beznau continued to account for the major por- 
| I was placed in service at 350 megawatt tion of mineral imports providing 63 per- : 

capacity. A second adjoining plant of cent ($545.8 million) in 1968. 

Table 8.—Switzerland: Production of mineral commodities : 
(Thousand metric tons unless otherwise specified) $e 
Commodity 1967 1968 1969 p $$ eee Ee 

METALS 
Aluminum, metal, primary__.._...---....--.-.---.......-metrie tons.. 72;320 76,855 77,060 
Iron and steel: 

Pig iron___----___-_----- ~~~ eee 24 22 25 
Ferroalloys (ferrosilicon). ..___-..._..--_---_-_-____-_-_ ee 2 6 6 
Steel, ingots and castings_________________________.__ ue 445 453 507 
Steel semimanufactures______-__.---_--.--.----.- ~~ --- 480 490 515 

NONMETALS 
Cement, hydraulic_______.--..------------.------------------------. 4,176 4,321 4,534 
Gypsum ®¢_________---- 2 - eee ee 100 100 100 
Lime.-_-..-...-.-------------------- eee eee 153 147 150 
Salt___....--------- 22 eee 216 255 267 

MINERAL FUELS AND RELATED MATERIALS 
Coke, gas plant._._.__...-_--__----2_- eee 275 250 237 
Gas, manufactured, all types____.._____..._.._...._-million cubic feet__ 12,608 13 ,344 13,121 
Petroleum refinery products: 

Gasoline__.._..-.---------------- eee 693 711 807 
Kerosine and jet fuel___._._____.__________________ ee 63 62 94 
Distillate fuel oils_______--__-.-----2_----e eee e----- =: 1,624 1,930 2,099 
Residual fuel oil__--____--.-_---------2--2 eee ---------- =, 271 1,393 1,591 
Liquified petroleum gas____--_--.---_.___.-____-__-__________ eee 201 212 233 
Asphalt, refinery___.---------------_-- 22 -_e eee 80 120 
Other including naphtha__._--___.._-___2 eee 74 87 94 EE 

e Estimate. P Preliminary.
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| Table 9.—Switzerland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

METALS 
Aluminum: 

Oxide and hydroxide__-__.__...-------- 66 88 United States 16; West Germany 12. 
Metal, including alloys: 

Unwrought._.._.-.--..---------- 19,829 24,212 West Germany 11,228; Italy 3,985; 
United Kingdom 3,104. 

Semimanufactures_____......-..-. 26,374 27,007 United Kingdom 2,784; Denmark 2,784; 
. Sweden 2,648. 

Cobalt oxide and hydroxide____-____.-..._- 3 1 All to France. 8 . 
Columbium and tantalum, tantalum metal, 
C including alloys, all forms_____..__-.___-- 14 5 West Germany 2; United Kingdom 1. 
/sopper: 

Metal, including alloys: 
Scrap___..-.--.---.._--_....-__--. 10,451 12,782 West Germany 7,870; France 2,207; 

Italy 1,265. 
Unwrought____.--______.___._.-. 4,595 6,347 Italy 2,364; West Germany 2,337. 
Semimanufactures___....._..-_.-.- 9,966 9,911 United States 3,331; Italy 1,251; Israel 

Gold metal, unworked or partly worked 
thousand troy ounces.-- 888 1,789 West Germany 599; France 351; Italy 

266; Brazil 227. 
Iron and steel: 

Ore and concentrate, including roasted 
a1 2 1: bade 14,568 10,474 Mainly to West Germany. . 

etal: 
Scrap_...-..---....-....----.--. 30,509 39,335 Italy 25,919; West Germany 9,304; 

France 2,321. 
Pig iron, including cast iron, sponge 

iron, powder and shot______-___- 3 188 Mainly to Sweden. 
Ferroalloys_......._...--_---_--_ 11,950 9,409 West Germany 4,718; Italy 2,310. 

Steel, primary forms___......._.....-. 5,271 3,971 Italy 3,118. 

Semimanufactures: 
Bars, rods, angles, shapes, sections.__ 22,384 21,310 Italy 12 yo 8at Austria 4,038; West Ger- 

. many 3, . 
Universals, plates and sheets_._._____ 3,149 4,185 Austria 2,034; France 1,227. 
Hoop and strip____......._._._.-. 2,539 3,989 Austria 2,391; West Germany 921; 

France 174. 
Rails and aceessories_.____________- NA 1,073 Mainly to West Europe. 
Wire___._-- 2 Leelee. = 5, 640 6,179 France 1,565; Italy 1,389. 
Tubes, pipes, and fittings........._ 39,917 48 ,954 United States 9,858; Austria 7,183; Den- 

mark 4, . 
Castings, and forgings, rough---__-_- 136 265 Mainly to West Europe. 

Total_._ eee) 78, 765 85,955 
Lead metal, including alloys: 

Scrap. ..-...---.--------_----.----.. 5,287 5,407 Italy 5,078. 
Unwrought___.-_.-_.-_.--_..-.-.----- 20 381 NA. 
Semimanufactures____..._____._.-__-- 256 354 Mainly to West Europe. 

Magnesium metal, including alloys, all forms_ 100 126 West soonmany 62; Sweden 14; Nether- 
ands 13. 

Mercury________.__.__...76-pound flasks__ 94 135 Netherlands 53; India 40; West Germany 

Molybdenum metal, including alloys, all 
forms_____ eee 2 1 All to West Germany. 

_ Nickel: 
Matte, speiss, and similar materials___-_- 76 T Mainly to West Germany. 
Metal, including alloys: 

Serap___..-.--.--....----------- 519 651 West Germany 305; Italy 202. 
Unwrought-_____--.___.-- ee 60 6 NA. 
Semimanufactures._.__..__.-._-_- 950 1,300 France 295; Netherlands 158; United 

Kingdom 146. 
Platinum-group metals and silver, including 

alloys: 
Platinum group-.thousand troy ounces-_.-. 85 131 Italy 38; France 34; United States 16; 

United Kingdom 14. 
Silver_.__....-......._........do___. 6,116 4,989 Italy 1, 608; West Germany 773; France 

Silicon, elemental__..__._................. 4,395 6,299 West Germany 2,886; Japan 1,700; 
‘ U.S.S.R. 500. 

Tin metal, including alloys: 
Serap_..........--..-..-. _- long tons_- 60 86 Mainly to West Germany. 
Unwrought and semimanufactures 

do___- 72 82 Mainly to West Europe. 
Tungsten, including alloys, all forms_.___-__- 26 45 West Germany 41. 
Zine metal, including alloys: 

Serap_....-._..-.-.----------------- 1,257 1,526 Italy 1,321. 
Unwrought___._____.-__-_-.- - -_-_--- 391 166 Mainly to West Germany. 
Semimanufactures___.___....-_--.---- 232 179 Austria 47; West Germany 35; Nether- 

lands 33. 

See footnote at end of table.
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Table 9.—Switzerland: Exports of mineral commodities—Continued 
i : (Metric tons unless otherwise specified) 

. Commodity 1967 1968 Principal destinations, 1968 

METALS—Continued 
Other: | 

Ash and residues containing nonferrous 
metals_______-___-__--_--_----_-_-_. 16,524 17,145 West Germany 6,371; Belgium-Luxem- 

bourg 2,426; France 1,014. 
Metals, including alloys, all forms: 

Alkali, alkaline earth, and rare- 
earth metals____...._kilograms__ 630 1,563 West Germany 1,039. 

Base metals, including alloys, all 
forms, n.e.8_.........---------.- 19 26 Mainly to West Europe. 

_ . NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum, etc_- 16 24 NA. 
Grinding and polishing wheels and 

stones__..._-.___...--.-------.--.-- 635 656 West Germany 214; United Kingdom 

Asbestos___..-...-.-----.---------.----- 74 32 West Germany 8; France 5; Belgium- 
Luxembourg 4. 

. Cement_____.---_------------.---------- 23,894 103,868 West Germany 82,359; France 12.390. 
Chalk....2-..--- ~~~ ee 31 65 Mainly to West Germany. 
Clays and clay products (including all refrac- 

tory brick): 
Crude clay. -_.-.--.--...--...-_--_.. 10,598 454 Austria 352. 
Products: 

Refractory (including nonclay 
bricks)_...-.-.-.--------.-.--. 1,253 1,548 Mainly to West Europe. 

Nonrefractory__.._........-...-... 49,7388 59,032 West Germany 27,724; France 16,910; 
Austria 10,957. 

Diamond: 
Gem, not set or strung 

value, thousands__ $10,860 $14,628 France $4,515; West Germany $3,089; 
Italy $1,349. . 

Industrial. __....-.._..-._-.--.do___. $1,082 $1,791 West Germany $491; Belgium-Luxem- 
bourg $394; United Kingdom $262. 

Diatomite and other infusorial earth __ _-~_-—- 48 82 West Germany 43; Austria 22. 
Feldspar and fluorspar_._......---...----- 77 210 West Germany 123; Sweden 49. 
Fertilizer materials, manufactured: 

Nitrogenous____..-..-..--..---_-.... 22,263 21,721 United Kingdom 13,312. 
Other_____. ~~ eee 121 258 West Germany 131; Italy 105. 

Graphite, natural__..._...-..---......-.-- 50 1 NA. 
Gypsum and plasters____.-...-..-...--.-. 1,366 2,226 Austria 2,151; Italy 32; West Germany 

Lime___...-..... 2 ------ eee 2 2,141 2,167 France 1,104; West Germany 602; Aus- 
ae tria 349. 

Magnesite. ----------------------2--0-2-- AT 43 West Germany 20; France 10. 
ica: 

Crude, including splittings and waste_ __ 60 107 West Germany 45; France 21; Italy 19. 
Worked, including agglomerated split- 
tings.__..__..------------------.-- 209 185 Netherlands 29; Austria 23; Sweden 20. 

Precious and semiprecious stone, except dia- 
mond: 

Natural___..........thousand carats.. 28,750 79,505 France 54,665; West Germany 9,140; 
United Kingdom 5,820. . 

Manufactured____...-..---.--.do.__. 186,520 226,950 West Germany 8,445; France 4,625; 
United States 2,605. 

Salt and brines____.___.._-.---.-- ~~ -__-- 7 6 France 2; West Germany 1. . 
Sodium and potassium compounds, n.e.s.: 

Caustic soda___.__....-----..---.-.-. 8,061 8,886 Austria 3,657; Czechoslovakia 3,442; 
. West Germany 1,199. 

Caustic potash_.__...--.--------.---- 14 32 Mainly to France. 
Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked__.._..... 338,107 39,462 West, Germany 26,789; Austria 4,204; 

taly 3,931. 
Worked___-._--..-..--.---_--.-. 5,860 6,963 West Germany 5,875; Netherlands 377; 

Austria 261. 
Dolomite__.._.-..--.----.----------- 63 120 France 5. 
Gravel and crushed rock..___.-..-.... 36,954 37,045 West Germany 28,141; France 11,679; 

; Austria 1,390. 
Limestone (except dimension)______.__-_ 31 33 Mainly to Austria. 
Quartz and quartzite__--._.._...-_-.---- 15,058 17,776 Italy 143i Netherlands 990; West Ger- 

many 878. 
Sand, excluding metal-bearing.____._... 13,6382 19,598 France 8,603; Italy 6,082; West Ger- 

many 3,709. 
Sulfur: 

Elemental______._.__---------------- 226 206 All to West .Germany. 
Sulfuric acid____._._.------.--------. 7,172 7,819 West Germany 7,456; France 202. 

Talc, steatite, soapstone, pyrophyllite_..._... 1,734 2,059 Mainly to Italy. 
Other nonmetals, n.e.s., bromine, iodine, 

fluorine_____...._._-__--.-.-.-_._.-.-. 18,834 21,3638 NA. 

See footnote at end of table.
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Table 9.—Switzerland: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

Commodity — 1967 1968 Principal destinations, 1968 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural____.._.-..--. 2,349 782 United Kingdom 485; France 282. 
Carbon black. _.__...__...-......-..------ 152 201 Italy 92; U.S.S.R. 26. . 
Coal, all grades, including briquets________- 3 4 France 2. 
Coke and semicoke____..._._--....-.----. 23,040 35,558 Italy 14,344; Austria 12,005; West Ger- 

many 9,160. 
Hydrogen, helium, rare gases_____.....__-- 3 1 NA. 
Peat, including peat briquets and litter__.___ 185 412 Austria 290; France 82; West Germany 

Petroleum refinery products: 
Gasoline (including natural) 

. thousand tons_-. 11 12 Mainly to Austria. 
Distillate fuel oil. ..........-._..do___- Til 12 Netherlands 5; France 3. 
Residual fuel oil__._.............do____ 155 188 Mainly to Austria. 
Lubricants____.........--....-do___- 3 6 Syrian Arab Republic 2. 
Other: 

. Petroleum coke_________..-do___- 11 10 West Germany 6. 
Bituminous mixtures, n.e.s_.______- 436 449 Yugoslavia 192; Finland 80; Rumania 53. 

Mineral tar and other coal, petroleum, or gas 
derived crude chemicals___.......-.-.--. 1,464 2,277 Mainly to West Europe. 

r Revised. NA Not available. 

Table 10.—Switzerland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal sources, 1968 

METALS | . 
Aluminum: 

Bauxite and concentrate_____._...- 592 335 France 200. 7 
Oxide and hydroxide____._.__....... 144,165 161,899 France 110,103; Guinea 49,169; Italy 1,787. 
Metal, including alloys: 

Unwrought_____......-.-.... 6,801 15,577 Norway 12,368; Austria 1,192; Poland 1,017. 
Semimanufactures____...._.__- 6,722 8,067 West Germany 4,258; Sweden 958; United 

Kingdom 879. ; 
Antimony metal, including alloys, all 

forms_..._-------- ~~ eee eee 659 737 Republic of South Africa 169; mainland China, 
141; Japan 125; Belgium-Luxembourg 107. 

Arsenic trioxide, pentoxide, and acids_ _- 86 122 France 68; Sweden 23; United States 6. 
Beryllium metal, including alloys, all 

forms___._____.__......-kilograms_. AT 31 NA. 
Chromium: 

Chromite_____..._...--------.--- 3,972 2,644 Republic of South Africa 2,340. 
Oxide and hydroxide_..__._..__._- 521 528 West Germany 311; France 82; East Germany 

Cobalt oxide and hydroxide_____.....-- 5 6 Belgium-Luxembourg 5; Canada 1. 
Copper: 

Metal, including alloys: 
Scrap. _...------------------ 558 638 Israel 307; Canada 138. 
Unwrought______...._.-..... 42,274 38,667 Belgium-Luxembourg 12,987; Zambia 7,949; 

West Germany 7,430. 
Semimanufactures__.._...._.._ 21,200 22,824 United Kingdom 8,117; West Germany 3,449; 

Canada 2,573. 
Gold metal, unworked and partly worked 

thousand troy ounces... t 865 413 West Germany 272; France 82; United King- 
dom 27; United States 22. 

Iron and steel: 
Ore and concentrate, including 

roasted pyrite_.._............-. 21,489 24,071 Sweden 9,019. 
Metal: 

Scrap. ......-.-.....-------- 22,796 26,896 West Germany 18,677; Austria 2,849. 
Pig iron, including cast iron, 

sponge iron, spiegeleisen, 
powder and shot__.._...--- 56,615 57,816 West Germany 37,022; Netherlands 5,107; 

United Kingdom 4,575. 
Ferroalloys.__...........-..-. 11,106 17,974 West Germany 6,671; Czechoslovakia 2,894; 

France 2,182. 
Steel, primary forms____.__....--. 162,785 185,104 France 87,093; West Germany 82,336. 

Semimanufactures: 
Bars, rods, angles, shapes, sec- 

tions: 
Wire rod_thousand tons_. 47 61 France 28; West Germany 16; Austria 8. 
Other bars and rod__do-_-_-_-_ 127 144 West Germany 64; France 47. 
Angles shapes and sections 

do___- 204 332 West Germany 110; France 92; Belgium- 
Luxembourg 82. 

See footnotes at end of table.
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Table 10.—Switzerland: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 
a 

Commodity 1967 1968 Principal sources, 1968 
eer rr tv re et sn SD 

METALS—Continued 

Tron and steel—Continued 
Semimanufactures—Continued 

Bars, rods, angles, shapes, sec- 
tions—-Continued 

Universals, plates and 
sheets___thousand tons__ 486 495 France 170; West Germany 146. 

Hoop and strip . 
do___- 137 24 West Germany 10; Austria 8. 

Rails and accessories 
do__.- 42 48 Austria 14; West Germany 138; France 8; 

Belgium-Luxembourg 8. 
Wire__.__.....-..-do___- 21 22 West Germany 7; Austria 6; United Kingdom 

Tubes, pipes, and fittings 
. do___- 113 122 West Germany 72; France 21. 

Castings and _ forgings, 
rough____.......do___- 3 2 All from West Germany. 

Total____.__..do____ 1,180 1,250 

Lead: 
Oxides_..-..--.---.- eee 236 203 West Germany 99; Mexico 56; France 40. 
Metal, including alloys: 

Unwrought, including scrap_._. 20,237 20,223 Canada 4,166; France 4,038; West Germany 
2,491; Belgium-Luxembourg 2,274. 

Semimanufactures__.__._..__- 567 616 West Germany 550. 
Magnesium metal, including alloys, all 

forms. _.......----------_--.-..--. 1™1,048 803 Norway 680; Canada 71; United Kingdom 25. 
Manganese, oxides._._...___.-.----.-- 620 632. Japan 395; Belgium-Luxembourg 117; West 

Germany 65. . 
Mercury._..........-76-pound flasks__ t 8306 791 Ttaly 362; A West Germany 151; United King- 

om . 
Molybdenum metal, including alloys, all 

forms. .__.....--.-..----.--------- 12 8 Austria 6. 
Nickel: 

Metal including alloys: 
Scrap. _._...------------.--- 191 73 West Germany 39; Israel 30. 
Unwrought-__.._.-..-.------- 1,122 1,519 United Kingdom 763; Norway 368. 
Semimanufactures___.________ 1,112 962 United Kingdom 423; West Germany 275. 

Platinum-group metals and silver, metals, oe 
including alloys, all forms: 

Platinum group 
thousand troy ounces-__ 109 142 U.S.S.R. 35; United Kingdom 23; West 

Germany 18; United States 16. 
Silver__.._......_.._.......do__.. 20,822 18,671 Mexico 6,484; West Germany 5,563; United 

States 2,451. 
Silicon metal, including alloys, all forms_ 278 243 Norway 141; France 50. 

in: 
Oxide__......___.___._--long tons. _ 21 26 West Germany 15. 
Metal, including alloys: 

Unwrought___........-do_.__ 868 869 Netherlands 321; Malaysia 180; Thailand 119. 
Semimanufactures__~....do___- 117 110 Mainly from West Europe. 

Titanium oxides__.___.........--.-.--- 7,327 8,970 West Germany 8,566; United Kingdom 2,711. 
Tungsten: 

Ore and concentrate___.....-...-- 45 NA 
zi Metal, including alloys, all forms__-_ 12 108 West Germany 94; France 7; Austria 4. 

ine: 
Oxide__...-.--...-.--..--.------ 1,308 1,145 West Germany 436; Netherlands 292; 

Belgium-Luxembourg 197. 
Metal, including alloys: 

Unwrought___............... 24,501 25,809 Belgium-Luxembourg 8,445; West Germany 
5,796; Zambia 2,777; North Korea 2,664. 

Semimanufactures_-_.......--- 1,764 1,555 Belgium-Luxembourg 830; West Germany 

Other: 
Ore and concentrate. -......-.--..- 3,972 5,270 Republic of South Africa 2,340; Australia 

Ash and residues containing non- 
ferrous metals_......----------- 1,515 1,386 West Germany 948; France 342; United 

. Kingdom 50. 
Metals, including alloys, all forms: 

Metalloids.._._...-.--...----. 1,389 NA NA. 
Alkali, alkaline earth and rare- 

earth metals_-......------- 266 338 West Germany 304. 
Pyrophoric alloys..-..-..----- 11 11 West Germany 5. 
Base metals, including alloys, 

all forms.__...---_-..----- 659 737 Mainland China 141; Japan 122; Belgium- 
Luxembourg 107. 

See footnotes at end of table.
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Table 10.—Switzerland: Imports of mineral commodities—Continued 

(Metric tons unless otherwise specified) 

a 
Commodity 1967 1968 Principal sources, 1968 

NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum, 
ete. eee 1,519 1,302 West Germany 664; Italy 482; United States 

Grinding and polishing wheels and 
stones_......_...-----.-----.--.- 1,357 1,326 West Germany 638; United Kingdom 152; 

Austria 150. 
Asbestos.__..._..-----2-----..------ 412,712 14,999 Canada 8,046; U.S.S.R. 2,272; Republic of 

; South Africa 2,127. 
Barite and witherite__......-..-.----- 2,249 1,826 West Germany 1,328; France 331. ‘ 
Boron materials: 

Crude natural borates.......-..--- 752 757 United States 659. 
Oxide and acid____._......------- 486 483 France 269; Turkey 109; Italy 72. 

Cement. _-.--......---.-.-.-------. 30,665 33,470 France 14,461; West Germany 7,749; Italy 

Chalk_.....------_----._-.------------ 11,827 14,530 France 13,163; West Germany 794; Italy 505. 
Clays and clay products (including all 

refractory brick): 
Crude clays, n.e.s_.--_--..-------- 181,542 172,610 West Germany 75,927; United Kingdom 

51,568; France 25,119. 
Products: . . 

Refractory (including nonclay 
bricks)_.._......-.--...... 20,740 20,402 West Germany 138,594; France 1,986. 

Nonrefractory_..._...-.---.-- 115,926 122,718 Italy 97,972; West Germany 14,978. 
Cryolite and chiolite.__.....---------- 890 651 All from Denmark. 
Diamond, industrial__value, thousands... $1,339 $2,160 Belgie Luxembourg $678; West Germany 

Diatomite and other infusorial earths_ -- 1,949 2,029 United States 601; Denmark 356; France 
$37; West Germany 311. 

Feldspar and fluorspar__...----------- 14,827 17,325 France 8,398; West Germany 4,320; Italy 

Fertilizer materials: 
Crude: 

Nitrogenous___...._....-.-.. 881 401 West Germany 386. 
Phosphatic____...-----...... 27,497 21,957 Morocco 12,215; Belgium-Luxembourg 3,251. 
Potassic._.._................ 83,032 87,091 France 54,916; West Germany 22,647. 
Other......._.......-.--..-. 19,914 20,665 France 20,071; Peru 192; Republic of South 

Africa 186. 
Manufactured: 

Nitrogenous._._....---.--.-- 4,469 2,552 Italy 839; Austria 650; France 505. . 
Phosphatic: 

‘Thomas (basic) slag...... 200,530- 198,784 France 128,636. 
Other___...._......--... 16,482 17,885 Belgium-Luxembourg 6,478; France 5,956; 

Netherlands 2,865. 
Potassic_...._......-....---- 15,190 18,169 France 9,727; West Germany 6,597. 
Other, including mixed_....... 21,881 31,528 West Germany 11,176; France 10,945; Bel- 

gium-Luxembourg 4,926. 
Ammonia___.....--_------------- 9,409 5,155 Austria 4,184; West Germany 652. 

Graphite, natural_........-.---------- 470 508 Austria 249; West Germany 172; Italy 40. 
Gypsum and plasters...__....-..-----. 59,866 63,332 West Germany 31,201; Austria 20,886. 
Lime___..._.......-----------------. 14,921 17,449 Italy 14,692. 
Magnesite. --~----------------------- 8,362 3,350 Austria 3,208; West Germany 63. 

ica: 
Crude, including splittings and waste | 640 638 West Germany 290; Norway 124; United 

Kingdom 115. 
Worked, including agglomerated 

splittings.............--.-.---- 214 190 France 116; Belgium-Luxembourg 70. 
Pigments, mineral: 

Natural, crude. _.......----.--.-- 872 475 West Germany 221; Austria 128; France 85. 
Tron oxides, processed _.._.-------- 2,043 2,200 West Germany 2,076; Spain 40. 

Precious and semiprecious stone, except 
diamond: 

Natural..____._. thousand carats.. 126,305 177,565 United States 61,580; Brazil 42,865; West 
Germany 21,850. 

Manufactured_._.........-do___. 98,915 100,425 France 96,310; Italy 2,635. 
Pyrites (gross weight)_........-..----. 45,987 42,217 Mainly from Italy. 
Salt and brines_...........-.--.-.---- 943 1,600 France 1,437; West Germany 72. ° 

Sodium and potassium compounds n.e.s.: 
Caustic soda._..._._..--.-.------ 4,792 7,169 West Germany 3,395; France 1,867. 
Caustic potash, sodic and potassic 

peroxides_..........--...------ 3,136 2,927 France 1,175; East Germany 631; West 
Germany 544. 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked: 
Caleareous__..._......... 51,785 41,986 Italy 16,448; Austria 15,864; France 8,018. 
Slate_........-........-- 2,836 13,002 West Germany 764; Italy 188. 
Other_.._._._._..--.--.. 39,766 34,253 West Germany 13,031; Italy 12,081; France 

See footnotes at end of table.
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7 Table 10.—Switzerland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 

en a 

Commodity 1967 1968 Principal sources, 1968 
ee nn 

NONMETALS—Continued 
Stone, sand, and gravel—Continued . 

Dimension Stone—Continued 
Worked: . 

Slate__..--.------- _.-- 1,391 1,382 Italy 1,152; West Germany 148. 
Paving and flagstone_..... 16,481 21,212 Italy 14,406; Austria 6,380. 
Other__.---...--- 2 _- 7,674 8,406 Italy 5,632; West Germany 1,182. . 

Dolomite._.......--..-------.--. 12,676 12,629 Italy 6,718; France 3,503; Norway 956. 
Gravel and crushed rock . 

thousand tons_- 3,558 3,824 France 2,024; West Germany 1,000; Italy 637. 
Limestone (except dimension)_._-.. 56,031 58,913 France 49,137; Italy 3,802. 
Quartz and quartzite._..._.......-. 10,649 19,923 Italy 15,482; Belgium-Luxembourg 3,755. 
Sand, excluding metal bearing 

thousand tons__ 857 907 Italy 491; Belgium-Luxembourg 142; West 
Germany 141. 

Sulfur: 
* Elemental: 

Other than colloidal.......... 42,111 35,241 United States 14,128; France 14,031; Poland 

Colloidal. _...-2-- Lee 187 336 West Germany 262. 
Sulfur dioxide__..---.2.___-_-- oe 19 25 Mainly from France. 
Sulfuric acid_......----2 962 1,148 West Germany 533; France 296; Italy 246. 

Talc, steatite, soapstone, and pyrophyllite 12,738 12,861 France 4,712; Austria 4,530; Italy 1,693. 
Other nonmetals, n.e.s.: 

Crude___._-..---.-.--.-----.---. 64,029 57,451 France 24,582; West Germany 16,202. 
Slag, dross and similar waste, not 

metal bearing.............._... 48,878 30,595 France 21,008; West Germany 6,251; Italy 

Oxides and hydroxides of magnesium, 
strontium, barium______________ 194 272 West Germany 128; United Kingdom 64; 

United States 44. 
Bromine, iodine, fluorine__.___.___ 1,001 1,225 France 962; Netherlands 78. 

MINERAL FUELS AND RELATED MATERIALS . 

Asphalt and bitumen, natural__._._____ 1,013 944 Trinidad and Tobago 635; United States 293. 
Carbon black... 6,985 7,556 France 2,837; Netherlands 1,377; West 

Germany 1,150. 
Coal and briquets: i 

Anthracite and bituminous coal . 
thousand tons__ 644 570 West Germany 3856; Czechoslovakia 58; 

. France 42. 
Briquets of anthracite and bitumin- . 

ous coal_.__._________._.do____ 20 22 West Germany 10; France 7. 
Lignite and lignite briquets_.do___. 106 98 Mainly from West Germany. 

Coke and semicoke___________.-do___- 282 296 West Germany 243; Netherlands 25. 
. Hydrogen, helium, rare gases.__._____. G77 1,106 Italy 861; West Germany 99; France 88. 

Feat and peat briquets__thousand tons__ 39 41 Mainly from West Germany. 
etroleum: 

Crude and partly refined____do_._- 3,936 4,578 Algeria 1,974; Libya 1,106; Bahrain 572. 
Refinery products: 

Gasoline (including natural) — 
do____ 1,140 1,229 Italy 425; West Germany 356; France 292. 

Kerosine and jet fuel____.do____ 50 73 Italy 37; France 16. 
Distillate fuel oil. ......do___-_ 3,265 3,979 Italy 1,159; West Germany 865; France 652. 
Residual fuel oil........do____ 611 553 France 229; West Germany 185. 
Lubricants__._........do___~_ 18 80 Italy 25; Netherlands 14; West Germany 12. 
Mineral jelly and wax___do___- 8 9 West Germany 4. 
Other: 

Petroleum and pitch coke 
do___- ™ 56 64 West Germany 30; United States 27. 

Bitumen and other residues 
do___- 267 232 West Germany 96; France 81; Italy 31. 

Mineral tar and other coal, petroleum, or - 
gas derived crude chemicals.___do____ 24 30 West Germany 12; France 10; Netherlands 2. 

eee Eee eee ee eee oe eee eS 

t Revised. NA Not available.
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| BOTSWANA ° 

Botswana’s minéral industry received United States, through the Agency for In- 
strong support for planned mine develop: ternational Development (AID), has | 
ment when the Government obtained a agreed in principle to assist in the devel- 
$2.5 million 4 credit from the International opment of the Shashi Complex. 
Development Association, a unit of the The National Assembly passed the Pre- 
World Bank. The credit was for financing cious Stones Industry Act to regulate and 
costs of engineering design and preliminary control the new diamond industry. Com- 
works for infrastructure necessary for de- prising 29 sections, the act covers subjects 
veloping proposed copper, copper and _— such as prospecting, discovery, mining, dis- 
nickel; and diamond mines, At yearend the posal, sale, purchase, transport, and rights 
Government was planning to invite tenders of the Government. 
for construction of the $2 million Shashi A large area of the Tati concession, to- 
Dam, which will form a part of the Shashi taling about 338,500 acres, was given to 

Complex. Botswana’s Government con- the Botswana Government by South Afri- 
cluded an agreement with the Republic of | can interests. However, owners of the Tati 
South Africa for a revision of the Customs Company still retained mineral rights to 
Union agreement of 1910, A significant the area. 
change in the agreement provides trade Production of mineral commodities in 

protection for infant industries of Bot- "1 Physical scientist, Bureau of Mines, Washing- 
swana and also gives a substantial increase ton,’ D.C. 

in the share of revenue received by the * Foreign mineral specialist (petroleum), Bureau 
; . : of Mines, Washington, D.C. 

smaller nation. The United Kingdom 8 Prepared by Henry E. Stipp. 
agreed to provide additional financial as- 4 Where _ necessary, values have been converted 

sistance of $12.6 million to Botswana. The {70m South ess hao (R) to U.S. dollars at 

| 871
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1969 was negligible, being valued at $516,887 serves were estimated at 580,000 tons con- 

compared with output valued at $945,000 taining 1.88 percent copper.é 
in 1968. Botswana Roan Selection Trust (BRST) 

| . planned to start developing its copper-nickel 
Table 1.—Botswana: Production of deposits at Selebi and Pikwe.7 Metallgesell- 

mineral commodities schaft, a West German firm, agreed to pur- 

Commodity 1967 1968 1969 — chase two-thirds of the nickel and all of the 
ans other metals produced by BRST for 15 

Manganese, ore and con- years. BRST would obtain a loan of about 
centrate, gross weight 4,258 24,098 ¢22,470 $35 million from German sources to de- 

NONMETALS ; velop the mines. Copper-nickel matte, from 
. Gem oloae Otros ___-_ 1,885 6,044 4. Concentrator and smelter that will be 

Tale and related materials: : - constructed between Selebi and Pikwe, will 

Tale-----metric tons-- 726125 51 be refined in the American Metal Climax 
e Estimate. Inc. refinery at Port Nickel, Louisiana. 

. ; Anglo-American Corporation of South 
Table 2.—Botswana: Foreign trade in Africa, Ltd. and the owners of mineral 

selected mineral commodities rights in the Tati area concluded an ar- 
: (Exports in metric $4 in rangement that gave Anglo-American the 

a S—O Sight to prospect the area for a 15-month 
Commodity 19671 19681 yeriod. Reportedly, deposits similar to 

EXPORTS: | those at Selebi and Pikwe occur; however, 
Metals: Manganese ore and 4,253 9,993  Teserves in the area have not been proved. 
Nonmetals: Tale_------------- 73 124 Two promising areas occur near Mount 

TW ’Mineral fuels and lubricants.... +8,409 3,431 Selkirk and Mount Struck. — . 
FR A subsidiary of De Beers Consolidated 

1 The Standard Bank Review (Johannesburg). Mines Ltd. was evaluating the diamond 
No. 610, January 1970, p. 27. pipe recently discovered at Orapa in the 

Letlhakane area.8 The kimberlite pipe, re- 

Foreign trade in minerals in 1968 con-  portedly the second largest in Africa, was 
sisted of exports of manganese ore valued estimated to cover an area of about 280 
at $301,367 and talc valued at $2,031. In acres. De Beers was scheduled to spend 
1967, manganese ore exports were valued about $32 million in the next 2 years to 

| at $31,922; talc was valued at $1,120. Im- develop the diamond-bearing pipe and any 

ports of mineral commodities in 1968 were other deposit that might be found in the 
mainly mineral fuels and lubricants valued area. Production was expected to begin in 

at $3.4 million. In 1967 imports of these 1971 and reach an estimated 3 million car- 
“commodities also were valued at $3.4 mil- ats by 1975. A contract for construction of 
lion. | 165 houses and single quarters for 200 

Africa Triangle Mining, Prospecting and workers was awarded to Cosgrin (Bots- 
Development Co. reportedly discovered wana) Pty. Ltd. by the Anglo-American 
three rich copper deposits.5 The company, Corp.29 The mining township will be con- 

in which United States Steel Corp. and structed near Orapa, 143 miles west of 
Anglo Vaal Group of South Africa are Fyancistown. Cosgrin ‘also will construct 
shareholders, reported that the deposits foundations and buildings to house the 
are in a copper belt stretching from the diamond recovery plant. The Government 
Democratic Republic of the Congo (Kin- of Botswana plans to build an all weather 
shasa) through Zambia and Botswana into road from Francistown to Orapa. 
South-West Africa. Drilling in South-West 

Africa indicated extensive reserves. 5 Engineering and Mining Journal. New African 
A survey of copper resources in the Mat- Copper Finds | Seem , Promising. Vv. 170, No. 12, 

sitamma area disclosed three deposits: Annales Des Mines (Paris). Botswana. No. 9, 
Makala and Thakadu, where proved and September 1969, pp. 81-82. 

. Mining Journal (London). Botswana BRST 
probable reserves have been estimated at production Plans. V. 274, No. 7027, Apr. 24, 1970, 
4.7 million tons of sulfide ore, containing P. 370. . ' y 
2.24 percent copper and 1.7 million tons, 479, Reine ering ane, ming pour Botswana. V. 
containing 2.15 percent copper, respec- Convtining Journal. Botswana Mining Township 
tively; and Logolo, where probable ore re- Contract. V. 273, No. 7004, Nov. 14, 1969, p.
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, BURUNDI *° 7 ‘ 

The mineral industry of Burundi con- the outlook for future sale of the concen- 

sisted mainly of the mining and concen- trate was clouded by a decrease in the 

trating of bastnaesite, a rare-earth min- grade of ore. SOMIKA planned to reopen 

| eral, and cassiterite. an ore of tin. To a cassiterite mine at  Mulehe near the 

diversify the economy, the Government of | Rwanda border. ‘The mine was expected to 

Burundi and the United Nations Develop- produce five to six tons per month ini- 

ment Program began a joint project for tially and reach a top output of 10 tons 

_ studying the feasibility of developing the per month. Tungsten and tantalite depos- | 

nation’s mineral resources. The project, its in the lake area of Burundi were being 

which will cost about $1,174,300,11 was di- investigated for future exploitation. 

rected toward exploiting previously mined Reportedly, a group of United Nations 

minerals and locating other economic min- mineral specialists found traces of copper 

eral deposits. Photogeologic mapping of in rocks at Rushubi near Bujumbura. This 

the country was begun, and an airborne revived hope that exploitable deposits of 

geophysical survey to be followed by copper would be discovered. Indications of |. 

ground investigation of promising areas diamond in samples taken from the south- 

was planned. In 1969 the Governments of eastern Mosso area were reported; however, 

Burundi and the United States signed an the quantity of diamond involved was un- 

Investment Guaranty Agreement. known. The possibility of commercial ex- 

Production of mineral commodities were WwPreomed by H E. Sti 
: : repared by Henry E. Stipp. 

valued at $320,000 mm 1969, comp ared with 11. Where necessary, values have been converted 

$640,000 in 1968. Foreign trade in mineral from Burundi Francs (RBF) to U.S. dollars at 

commodities in 1968 was confined mainly ‘he tate of RBF87.5—US$1.00. 

to exports of gem diamonds, valued at $4.3 Table 3.—Burundi: . Production 

million, and tin ore and concentrates, val- of mineral commodities 

ued at $139,000. In 1967 exports of these Commodity? S”S”S*'967 «+1968 1969 

minerals were valued at $3 million and "OEY 
100,000, respectively. Imports of mineral METALS 

$ eas Pe y Ps : Gold, mine output, metal content . 
commodities in 1968 consisted of mainly troy ounces.. 482 648 _-- 

petroleum products, valued at $1.6 million, Rare-earth metals, bastnaesite con- 
. . centrates, gross weight 

and iron and steel semimanufactures, val- metric tons.. 300 525 600 

ued at $1.2 million. In 1967 these imports Tin, ores and concentrate, gross 
sare ight__.....-.-.----1 tons.. 45 8 108 

were valued at $1.4 million and $857,000, wes NONMETALS ong rons 14 

respectively. Lime.___.___.___.---metric tons.. NA NA _ 800 

Bastnaesite concentrate produced by NA Not available. | 

Société Minerale de Karonge (SOMIKA) ‘In. addition to commodities listed, construction 
: : : co materials, such as clays and sand and gravel are 

. continued to increase in quantity; however, produced, but quantitative data are not available. 

Table 4.—Burundi: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 9T_186 
EXPORTS 

METALS 
Copper, metal and alloys, unwrought_-----.------------------------------------- 300 NA 

Tin, ore and concentrates_....._-.-----------------------------------long tons_- 44 67 

Zinc, metal and alloys, unwrought_-_-------------------------------------------- 100 NA 

Nonferrous base metal ore concentrates__--------------------------------------- 10 NA 

; NONMETALS 
Diamond, gem_____..-.--.-----------------------------------value, thousands.. $3,034 $4,335 
Fertilizer materials_.___._-_-.-__-_--_-----------------------------------do-.-. | 1$269 $259 

IMPORTS 

METALS 
Iron and steel, metal, semimanufactures-__-_-.-.-.-------------------------------- 908 3,626 

NONMETALS 
Pigments.......------------------------------------------------------------- $1 NA 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum products, lubricants and greases_..-----------------------------------  ------ 282 

NA Not available. 

1 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 8, 1967, pp. 463-466; 

and V. 8, 1968, pp. 686-690.
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ploitation of this deposit has not been under the United Nations Development 
evaluated. Calcareous soil found in Bu-  program.12 Indications of copper and lead 

' banza Province north of Bujumbura could were found in the northwestern part of 

be used to make cement. the country; mercury near Gitega, nickel 

Fofmer gold producing areas of the and cobalt in the south, and manganese in 
country were scheduled for exploration — the foothills of the Buhoro mountains. 

CAMEROON #® | 

The Federal Republic of Cameroon con- creased from 50,000 tons per year to 60,000 
tinued to produce mainly aluminum, gold, tons per year by 1971.15 The French firms 
and tin, which contributed negligible value Comipagnie de Products Chimiques et 
to the economy of the country. However, Electrometallurgiques Péchiney and Ugine- 
increasing interest in the bauxite deposits Kuhlmann signed an agreement with the 
near Minim-Martap, copper deposits in the Government to form a company to investi- 
Poli area, and exploration for crude petro- gate bauxite deposits in an area between 
leum along the costal shelf indicated an  Tibati and Ngaoundéré.1¢6 The BRGM 
expanding role for the nation’s mineral in- studied these deposits in 1958 and estimated 
dustry. | reserves of bauxite at 500 million tons; 

An aerial isomagnetic survey of parts of | however, recent investigations indicate re- 
southeastern and central Cameroon, being serves of about 1 billion tons of bauxite 

conducted under a $1 million grant from ~~. World Mining. What's Going On In World 
the Canadian Government, could uncover Mining. V. 5, No. 9, August 1969; pp. 58-59. 
commercial mineral deposits. The United ** Prepared by Henry E. Stipp. | 

vs : .. _ 14Where necessary, values have been converted 
Nations was engaged in a project to reor- from Communauté ‘Financiere Africiane Francs 
ganize Cameroon’s Geologic Service and to § SEL GO to U.S. dollars at the rate of CFAF248== 

study anomalies discovered by the aerial %5 Engineering and Mitting Journal. V. 171, No. 
survey. The French Atomic Energy Com- 2, 3 ebruary, 1970. P. pe. 4 Bauxite Pr 

mission was studying radioactive anomalies 5, qhict#l, Bulletin (London). Bauxite Prospects 
in Cameroon discovered in the Dja series | 
in the Sembé Ouesso region of the Gongo Table 5.—Camercon: Production of 
(Brazzaville) . Cameroon Government agen- - _ mineral commodities 
cies were studying water resources in the =©£—— WW ___.__. 
northern part of the country and geother- _ Commodity ? 1967 1968 _ 1969 

mal anomalies in the central and north- Aluminum, metal, primary 

_ ern and western sections. The Bureau @ojq mine outoute tons 48,324 45,391 46,787 
de Récherches Géologiques et Miniéres rr content_____ troy ounces. 991 +1965 177 

: . . in, mine output, metal con- (BRGM) was conducting hydrogeologic tent...___... long tons... 51 Al 99 
studies on the Logone aquifer in the a 

‘ ‘ r hevised, 

Chadian basin of northern Cameroon. . 1In addition to commodities listed, construction 
Production of mineral commodities in materials such as clays and sand and gravel are pro- 

1969 were valued at an estimated $94.4 duced but quantitative data for these are not avail- 

million compared with an estimated $23.7 
million in 1968.14 Foreign trade in min- Table 6.~Cameroon: Exports of 
eral commodities in 1968 consisted of selected mineral commodities 
mainly exports of primary aluminum val- (Metric tons unless otherwise specified) 
ued at $17.9 million compared with $23.3 -—Gommodity.—SSCSCa‘T 9682 
million in 1967. Imports of mineral com- © —————————___lU"9"JW_ 

s o . . * METALS 

modities in 1968 were mainly iron. and Aluminum, metal_______________ 49 ,543 2 34,419 

steel semimanufactures valued at $8.0 mil- Copper, scrap_______-__........ _..... 42 
: Iron and steel, metal, scrap______ 845 982 lion and petroleum products valued at $2.8 Tin, ore and concentrate 

million. In 1967 these mineral commodity long tons_.  _____- 49 
_ imports were valued at $6.0 million, and Nonferrous ore and concentrates, 59 63 

$3.2 million, respectively. inten ORE 
. : , oe 1 Statistical Office of the United Nations. Supple- 

Compagnie Camerounaise de I Aluminium ment to the World Trade Annual. V. 3, 1968, pp. 
Pechiney-Ugine was expanding its smelter 592-594. 

. . 2 Princi inations: : - located near Edea. Capacity was to be in- orlandgiPal destinations: France 29,963; the Neth
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Table 7.—Cameroon: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 

° Commodity 1967 1968 1 

METALS 
Aluminum, metal_...._----.--------------------~------ 4,724 ~— 1,847 
Copper, metal____-....--------------.--------- -e eee- 82 70 
Iron and steel: 

Pig iron and ferroalloys___...-.-.----_--.---.---_---_-----. eee eee 186 NA 
Steel ingots and equivalent forms___._..___..-.__-.-_-_____--___---- ioe 496 601 

Semimanufactures: - 
Bars, rods and sections___..__..-.___---- eee ee ee 9,128 18,351 
Plate, sheet and strip___-_.._.-_-__._---.__-___ -_-_---- eee 10,140 8,307 
Rails and accessories____._...--------------------------------------- NA 743 
Wire_____-..-.--_--------------+-------------- +--+ 2,300 2,324 
Tubes, pipes and fittings._____._.--_-..-_._.-------.---------------- 7,749 18 ,941 

Total _..__-_---------------------------------------------------- 29,317 38 , 666 
Lead__._-.-----------_--------+-----------------+------ +--+ 59 NA 

NONMETALS . 
Abrasive, natural_.._._....-.....-_..-----_----- eee eee eee 202 NA 
Barium sulfate.__........-..-----.------~----------------- +--+ +--+ 1,356 NA 
Cement, lime, etc______._..--__---__-------------__---------------------~---- 134,535 137,505 
Clays and clay products___.......-_._.------------------_------------------- 2,764 3,538 
Fertilizer materials, manufactured____.__..._------_--_- ee eee eet ----- «= 80,118 49 , 848 
Salt_._.__------------------------------------ +--+ e222, 032 ~------ 
Stone and sand and gravel__________-_---_-_-.---_._---_------- ee 151 ~------ 
Nonmetallic minerals, crude, n.e.s____.----_.-----_-_- eee ----- = 244, 889 22,395 
Nonmetallic mineral manufactures, n.e.s______---_----_------------------------  ------- w~------ 
Pigments, paints___.._---------------1------------------------------------- 1,320 98 

MINERAL FUELS AND RELATED MATERIALS | 
Petroleum refinery products_____--..__-.-_--------------_------------------- 69,077 49 , 562 
Tar, pitch and other crude chemicals from coal, oil, and gas distillation. _.__--.__- 3,036 8,006 

NA Not available. . 

1 Statistical Office of the United Nations, Supplement to the World Trade Annual. V. 3, 1968, pp. 595-608. 

reportedly containing 43 to 44 percent participating in the program on a shared | 
alumina (AlgOs) and 3.4 percent silica cost basis. The Cameroon Department of 

(SiOg) . Mines was studying copper indications in 
Mineralogical studies of bauxite found the Lom series of schists east of Meiganga.18 

near Minim-Martap indicated an average Copper anomalies in the Kodeala area were 
alumina content of 42 to 43 percent.17 discovered to be uneconomic; however, in 

The deposits are located in the remote’ the Penti-Koti area mineralization of 0.18 
northern part of Cameroon. If the deposits to 2.5 grams per ton of copper were dis- 
prove to be feasible for commercial devel- covered. 

opment, the proposed Douala to Fort Lamy, Gold was mined in the Betare Oya area 
Chad railway could be diverted to pass under Government issued mining permits. 
through the area. In October the Govern- However, in the Batouri area, where gold 
ment announced the formation of a com- also is found, no mining permits have 

pany, Société d’Etudes des Bauxites du been awarded. The mining and sale of 
Cameroun, to investigate the bauxite de- gold in the Batouri area, which is esti- 
posits at Mini Martap. The Cameroon Gov- mated to be equal in quantity to that at 
fhe com has 40 PbO wer of ne spares ° Betare Oya, is undertaken illegally. 

n n . . 
phe company, Wit 60 percent being Civide Reportedly, ore at the tin mine at Mayo 
among Péchiney, Ugine-Kuhlmann, and . . 

. Darle near the Nigerian border is almost 
BRGM. Studies planned by the company wee . 
will cost about $1.1 million and are sched exhausted. Additional ore reserves will 
ul edt la 3. ear have to be located or the mine will be 

0 ee Yeas. se . shut down within the next few years. 
Copper deposits in the vicinity of Poll, j 

south of Garoua, were being studied by A cement plant was being constructed at 
BRGM to determine the extent of miner- Figuil in northern Cameroon and a cement 
alization. The exploration area covers 3,667 =§=— ———____— 
square miles. Although results of the ex- 17 Belinga, Samuel]. Composition Mineralogique 
q . s 6 des Bauxites de |’Adamaua (Cameroun). Annuals 
ploration program were unknown, report- de Ja Faculté des Sciences du Cameroun, No. 2, 
edly Société Miniere de Pefiarroya and 1968, pp. 59-76. 
C y ‘e de Mok . y di 18 Annales Des Mines (Paris). Cameroun. No. 
ompagnie de Mokta were interested in 9 september 1969, pp. 75-76.
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clinker factory was being erected at Dou- was considered to be noncommercial. 
ala. Both plants were expected to become Amerada-Hess Oil Co. and Cities Service 
operational in 1971. Petroleum Co. were granted a petroleum 

Exploration for crude petroleum has in- exploration concession for an offshore area 
tensified, but no commercially exploitable extending between the town of Campa and 
reserves have been discovered. No use has the Equatorial Guinea border.20. The com- 
been found for the 14.1 billion cubic feet panies agreed to start seismic work speed- 
of natural gas discovered in the Douala _ ily and to begin drilling within 1 year or 
area. In 1967 Société d’Etudes et de Re- surrender the concession. 
cherches des Petroles du Cameroun (SER- Standard Oil Co. of New Jersey (ESSO) 
EPCA) drilled a well in their Rio del Ray is building a chain of service stations 
offshore concession that found two oil and throughout the country, which now total 

| three gas reservoirs.19 However, the find 11 stations. 

CENTRAL AFRICAN REPUBLIC 21 

Diamond mining was the principal activ- was closed by the Government. Offices of 
ity of the mineral industry in the Central several diamond buying firms, including 
African Republic (CAR). In recent years Diamond Distributors, Inc. (DDI), and 
the sale of diamond has constituted about CADIAM, both United States owned firms, 7 

50 percent of the CAR export revenue and also were closed. The OND and most com- 
was probably the most important activity pany offices were reopened after the firms 
in the monetized sector of the economy. paid certain sums of money, allegedly owed 
Mining of uranium, which is expected to as taxes, to the CAR treasury. A week 

begin in 1972, will provide an additional later the Government demanded payment 
source of revenue for the Government and _ of overdue fees for the renewal of mining 

_ increase employment by about 600 persons. permits for three companies affiliated with 

_ However, the location of uranium deposits DDI. The companies refused to pay the 
will require high transportation costs and amount of money demanded by the Gov- 
the difficulty of extracting the uranium ernment and their operations, including 
from its ores will also increase production mines, were again shut down. The dispute 
costs. | continued throughout the year, but was 

The recovery of diamond in 1969 was being negotiated by company officers and 
valued at about $15.3 million, a decrease Government Ministers. The closedown of 

of 15 percent from the $18 million of company operations was mainly responsible 
1968.22, Production was estimated at for the decrease of 13.5 percent in CAR 
roughly 60 to 65 percent gem stones and output of diamond compared with that of 
35 to 40 percent industrial stones. Quanti- 

. . 9 , , tative data on production and trade ae ene I ST Nee 
shown in tables 8-9. Foreign trade in min- 5, 7, 
eral commodities in 1968 consisted of 0 Petroleum Intelligence Weekly. Growing Off- 

. . shore Play in West Africa is Speeding Up. V. 9, 
mainly diamond exports, valued at $18.9 No.5, Feb. 2, 1970, p. 5. 
million, compared with $13.6 million in - Prepared by Henry E. Stipp. been converted 

1967. Principal imports of mineral com- from Communauté’ Financiere Africiane Francs 
modities in 1968 were petroleum refinery (CFAF) to U-S. dollars at the rate of CFAF245= 
products, valued at $938,000, and cement US$ OE REST USgl.oo fon eee 169% 
and building products, valued at $901,000. through Dec. 31, 1969. 

In 1967 imports of these commodities were Table 8.—Central African Republic: 

valued at $855,000 and $984,000, respec- Production of mineral commodities 
tively. : WT 

A joint venture company, Société Cen- Goan 
trafricaine de Diamant Industriel, was ee 

formed to set up a diamond cutting and Diamong (gem and industrial):* 520, 628 
polishing factory and to export diamonds. 1968_____.--------------------- 609,360 
The Government of CAR was to provide 1969. - .----------------------- 526,906 
51 percent of the company’s capital. In Oc- iin addition, construction materials uch as clays 

tober the National Diamond Office (OND) five data wore vot syailehlen ee Pe quantita:



THE MINERAL INDUSTRY OF OTHER AREAS OF AFRICA 877 

Table 9.—Central African Republic: Foreign trade in selected mineral commodities 
| (Metric tons unless otherwise specified) 

Commodity 1967 1968 

. EXPORTS | 

NONMETALS 
Diamond___---------------------------+-----------------------------carats.. 513,184  1635,936 

MINERAL FUELS AND RELATED MATERIALS _ 
Petroleum refinery products__-___.._.------------1_---------- +e eee 434 NA 

IMPORTS 2 

METALS 
Aluminum_-_-_....-------------------- +--+ ee ee eee; 161 61 
Copper___.---------.----------------- en ne ene nee 14 NA 
Tron and steel, including alloys, semimanufactures______.-.--------.------------ 4,068 3,238 
Lead.__.-.------------------------------------ +--+ - +--+ == 1 NA 
Tin___--_-_.- +--+ ---------long tons... 2 NA 

: NONMETALS 
Abrasives, natural.____._..__.-______________ e+e eee 20 NA 
Cement, lime, and other building materials__.__.....--------------------------- 20,742 15,728 
Clay construction materials__._...........--------.-------------------------- 145 NA 
Fertilizer materials, manufactured__....____._..------------------------------- 8,844 1,213 
Nonmetallic mineral manufactures_______.__.__--------_---------------------- 4,266 13 
Other crude minerals____._.------------.------------------------------------ 22 NA 

MINERAL FUELS AND RELATED MATERIALS | 
Gas, natural or manufactured_____._----------------------------------------- 352 NA 
Petroleum refinery products. ___.........-_---------------------------------- 34,882 28,559 

NA Not available. . 
1 Principal destinations: United States 387,920; Israel 190,781. 
2 Source for 1968 figures: Republic Centrafricaine (Bangui). Monthly Bulletin of Statistics. No. 2, February 

1969, pp. 5-18 (10 and 11 months, 1968). ‘ 

the previous year. Also contributing some- CAR Government (20 percent), expects to 
what to the decline in official diamond re- produce 1,200 tons of uranium concentrate | 
covery statistics was an increase in smug- ~ per year by 1972. The reserves, located in 
gling operations. ~ the Bakouma region 298 miles northeast of 

The CAR Government signed documents Bangui, between Kotto and M’Bari, were 
for organizing a company which will estimated at 3 million tons of ore contain- 
exploit uranium deposits at Bakouma. The ing about 8,000 tons of uranium (U3QOx). 
firm, Compagnie des Mines d’Uranium de Mineralization is localized in shale-phos- 
Bakouma (URBA), which is owned by the phate sediments of Eocene age. The ura- 
French Atomic Energy Commission (CEA) nium is present in the form of autunite 
(40 percent), Compagnie Francaise des Min- (calcium uranium phosphate) and _torbe- 
erais d’Uranium (40 percent), and the nite (copper uranium phosphate) . 

CHAD ** 

Recovery of natron in the Lake Chad (FAO) also were conducting hydrology 
area and salt in the desert salt flats were studies in the Lake Chad basin. 
again the principal commercial activities of The 3,870 tons of natron produced in 

_ the mineral industry. Unrecorded quanti- 1969 was valued at about $70,321,24 com- 

ties of construction materials also were pared with 3,880 tons valued at $82,855 in 
produced for local use. The following re- 1968. Production, which was geared to 
search program was scheduled to be con- sales in the Nigerian market, was lower as 
ducted by the Bureau de Recherches a result of the civil war in that country. 
Géologiques et Miniéres for the Chadian Chad’s foreign trade in mineral com- 
Government: (1) A survey of the salt de- modities was confined mainly to the im-. 
posits of the Borkou-Ennedi area; (2) port of manufactured articles and export 
prospecting of gold quartz veins of the Ir- of natron as shown in table 10. In 1968 
riba region;.and (3) prospecting for plati- imports of cement were valued at $2.1 mil- 
num and copper in the Lake Léré area. lion, fuel oil $1 .7 million, iron and _ steel 

The Government also was active in en- Prepared by H E. Sti 
. : . repared by Henry E. Stipp. 

couraging exploration by foreign firms for 24 Where necessary, values have been converted 
minerals and mineral fuels. Technicians of from, Communauté Financiere Africiane Francs 
the Food and Agricultural Organization if oH to U.S. dollars at the rate of CFAF277=
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semimanufactures $618,000 and fertilizer OCO must spend a total of $5.7 million 
$275,000.25 In 1967 these commodities were during the 5-year period. The permit can 
valued at $741,000, $1.6 million, $97,000, be renewed for two 5-year periods. Provi- 
and $243,000, respectively. sion also has been made for production if 

In September the Chad Government a commercial discovery is made. 
granted a 5-year permit for hydrocarbon Although minerals development in Chad 
exploration in central and southern Chad is negligible, the country contains traces of 
to Continental Oil Co. (CONOCO).26 tantalum, cassiterite, and tungsten in the 
The exploration areas cover a total of Tibesti mountains in northern Chad, and 
233,105 square miles in the Lake Chad alluvial gold, platinum, and copper deposits 
Syncline and the Chari Depression. CON- near Léré, southern Chad.27 

Table 10.—Chad: Foreign trade in selected mineral commodities : 
(Metric tons unless otherwise specified) 

Commodity 1967.1 1968 2 - 

EXPORTS . $$ 
NONMETALS | | Natron__..--__-----------------------------------2-------------eee-------- 8,688 2, 500 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products__________.______________.___.______ ee 3,212 NA nn nn nnn nnn nen eRe N A 

IMPORTS 

METALS 
Aluminum......---------- 22-2 eee eee 9 14 
Copper_.-.-------_------- eee 9 NA 
Iron and steel, metal, semimanufactures____._____.__.___________.___......__... 3,224 3,272 
Lead__.------------- +--+ eee eee 5 NA 
Zine. _.---..-------+--- eee 1 NA : NONMETALS | 
Abrasives, natural____.._._.___.-__._____._-_-_ eee. 18 NA . 
Cement, lime, and other building materials________________.____.____......._.. 10,059 24,731 
Clay construction materials__.._______________________..________.__..._...... 177 23 
Fertilizers, manufactured_____.__.._____.__._______________.______.._........ 1,918 6,680 
Nonmetallic minerals, crude, n.e.s____________._____________._____....._...... 2,178 NA 
Nonmetallic mineral manufactures________..._.._.._____-______.________..__.- 30 28. 

MINERAL FUELS AND RELATED MATERIALS - 
Gas, natural or manufactured____________....___.-___-__..__--_______.--_----- 217 NA 
Petroleum refinery products_____.___.._________________._______.__.......... 41,887 351 
Te tr 

e Estimate. NA Not available. . 19¢ Statistical Office of the European Communities, Associates. General and Foreign Trade Statistics. No. 6, 
68, pp. 39-49. 
2 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1968, pp. 561-567. 

_ CONGO (BRAZZAVILLE) 2° 

The mineral industry of Congo (Brazza- bly fell again. The small field at Pointe 
ville) consisted mainly of crude petroleum _ Indian is approaching exhaustion. 
recovery and output of small quantities of Foreign trade in mineral commodities 

- nonferrous metals. However, the mining of outside of the Central African Customs 
potash, which began in 1969, should en- and Economic Union in 1968 consisted 
hance significantly the total value of min- mainly of exports of diamond valued at 
eral production in future years. $15.5 million, nonferrous ore and concen- 

The Congolese Government was active in trates valued at $1.8 million, and crude 
encouraging foreign private investment in petroleum and refinery products valued at 
the industrial sector. Although the United $646,000.29 In 1967 these commodity ex- 
States currently has no diplomatic repre- ports were valued at $16.1 million, $1.0 
sentation with Congo (Brazzaville), an In- 
vestment Guaranty Agreement has been °° Statistical Office of the European Communities. 
signed by the two countries. Hydrology veneral and Foreign Trade Statistics. 1969-4, p. 

studies in the Sangha region, which were % U.S. Embassy, Fort Lamy. State Dept. Air- 
: gram A-135 Sept. 11, 1969, p. 2. 

being . conducted by the Overseas Office of 27 Worrel, Stephen W. Basic Data on the Econ- 
Scientific Research and Technology (OR- omy of Chad. U.S. Dept. of Commerce. Overseas 
STOM), were terminated. Business Reports, July 1969, p. 6. 

. oe 28 Prepared by Henry E. Stipp. 
Production statistics for 1969 were not 29 Where necessary, values have been converted 

available. utput, which has from Communauté Financiere Africiane Francs ailable, Petroleum  outp (CFAF) to U.S. dollars at the rate of CFAF247= been decreasing steadily since 1964, proba- US$1.00.
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Table 11.—Republic of Congo (Brazzaville): Production of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1 (19682 1969e 

: METALS 3 
Copper__._-----------------+------------------------------------------ 906 4783 800 
Gold__..__._.-_________-------- eee ---------------- troy ounces... 25,048 4,790 5,000 
Lead... 2 eee ene eee-e---- =, 408 8,194 8,000 
Tin._.____-.-_---____-_-_------------- ~~ ------------long tons__ 271 24 20 
Tine. ___.__---------- ee eee ne nee nee ee nn eee eee eee enn een eee 6,368 929 900 

NONMETALS . 
Potash_____-_----------------------- nee eee ee eee eee eee ee ee ------ «24,000 

' MINERAL FUELS AND RELATED MATERIALS - : | 
Petroleum, crude______.____________---_--------------------++----------- 750,011 42,553 35,000 

e Estimate. r Revised. 
1 International Monetary Fund. Surveys of African Economics. V. 1, 1968, p. 237. 
2 Statistical Office of the European Communities, Associates. General and Foreign Trade Statistics. 1969-4, 

p. 22. : 
3 Mine output, metal content. 
4 Annales Des Mines, September 1969, p. 77. 

million, and $711,000, respectively. Imports Elf-Congo, a subsidiary of Enterprise 
of mineral commodities in 1968 were de Recherches et d’Activitiés Petroli¢res 

mainly iron and steel semimanufactures (ERAP), together with the Congolese 
valued at $8.8 million, petroleum products Government and Elf-Spafe, discovered crude 
valued at $1.3 million; and cement valued oil in a wildcat well located 15 miles from 

at $537,000. In 1967 these imports were the coast near the border with Cabinda.32 

valued at $8.5 million, $2.0 million, and Several oil-bearing sands were found be- 

$1.3 million, respectively.3° tween depths of 1,820 feet and 1,970 feet. 

The Compagnie des Potasses du Congo Four other producing wells were drilled; 
(CPC) mine at Holle produced about indicating significant reserves; however, the 

2,000 tons per day of potash ore.31 Output field is located in water 197 feet deep, . 

was expected to reach 5,600 tons per day lacks gas pressure, has highly viscous 
by March 1970. Reportedly, production has crude, and has low output per well.38 The 

: been delayed by the irregular beds, which / 
slow the continuous mining machines at ~ 
gradients above 2 percent. According to 30 Statistical Office of the European Communities, 

. . Associates. General and Foreign Trade Statistics. 
CPC, potash yield from the flotation proc- 1969-4, p. 22. | 

ess is 39. percent, highest in the world. A BBO 8 Embassy, Kinshasa. State Dept. Airgram 
. +t? ~~ ’ pp. . . : 

The CPC installation employed 700 Congo- - 3 Petroleum Intelligence Weekly. V. 8, No. 17, 
lese workers and 200 European staff em- Apr. 28, 1969, p. 7._ 

1 33 Petroleum Intelligence Weekly. V. 9, No. 10, 
Ppioyees. Mar. 9, 1970, p. 5. 

Table 12.—Republic of Congo (Brazzaville): Exports of selected mineral commodities 
| (Metric tons unless otherwise specified) 

Commodity 19671 19682 
eS 

METALS 
Iron and steel, fncluding alloys, metal: 

Scrap_._-_-_-.------------------------------------------------------ +--+ +e 1,222 NA 
Semimanufactures..__..._______.__._-------------------------+-+-------+------- 478 NA 

Copper____-------------------------------------------------------------------- 4,267 6,984 
Lead________.___--- eee ee ne nn eee ee ee ee eee eee 15 NA 
Tin..___._-___-_-_--------------- eee + ------ long tons-_- r 85 NA 
Zine___-.----_-_------------ nn ne ee ee ne nee nee eee 9,723 NA 
Nonferrous and,concentrate____..._.--------------------------------------------- 14,113 19,185 
Nonferrous scrap_._.----------------------------------------------------------- 56 140 

NONMETALS 
Diamond, gem________-----------------------------------------thousand carats _- 4,154 4,343 
Cement, lime, and building materials.____--__------------------------------------ 55 NA 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude_____.______-_ eee eee ee eee eee ee eee ee eee eee ee eee eee eee =: 338, 400 85,257 
Refinery products___________________-_-_----------------------------------- 11,846 NA 

ee eee 
t Revised. NA Not available. 

of Statistical Office of the European Communities, Associates. General and Foreign Trade Statistics. No. 6, 
1968, pp. 113-117. 

2 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1968, pp. 568-570.
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Table 13.—Republic of Congo (Brazzaville): Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 

a Commodity 19671 19682 

METALS 
Aluminum __.......-.---.---.---.------------- +--+ ee ne ee ee eee 138 173 
Copper____.._----.-.-------_--.--------- +e eee eee eee 32 48 
Iron and steel, including alloys, metal: 

_ Unwrought_-__-..-.-.----- eee eee - td NA 

| Semimanufactures: 
Bars, rods, and sections___....-.--.----.----,--------------------------- 6,612 4,291 
Plate, sheet, strip, hoop___.-.---------------------.---------------------- 6,409 3,250 
Rails and accessories._.......---------------------.---.-.-...-------.--. 10,350 3,095 
Tubes, pipes, fittings........--.-------------~---.------------- +--+ ee 8,296 2,931 
Other___..----------------------------------- ee ee eee 189 622 

Total. _.-.----------------------------- eee eee ee eee ee----- 26,856 14,189 
Lead___.__.-.------------------------------------- +--+ = + +--+ 15 NA 
Tin_..-.-._-.--.--.------------ +--+ ------long tons... 4 NA 
Zine._.--------------------------- = ee nnn ne eee eee 9 NA 

NONMETALS 
Abrasives, natural......-_.-.-------.---.--- ee ee en ee ee ee eee 30 NA 
Cement, lime, and building materials_____.......---.---.-_---------.-------.-.-.. 67,779 23,883 
Clay construction materials__.......-.._..--------------.--------------- +e 1,644 1,177 
Fertilizer materials: 

: Natural___._--_--------------------------- +--+ eee eee 148 NA 
Manufactured_____----_------- eee eee eee 5,607 NA 

Stone and sand and gravel__.__.-----.------------------------------------------- 176 NA 
Sulfur and pyrite.._____.---------_--_-----.------------------------------------- NA 1,800 
Nonmetallic minerals, crude, unspecified___.......-----.--------------------------- 2,040 1,312 
Nonmetallic mineral manufactures___.__...--------------------------------------- 635 640 

MINERAL FUELS AND RELATED MATERIALS 
Coal, coke, and briquets_______._._.___.---.-.---------------------------e- ee 103 NA 
Petroleum refinery products_.___.......---.-.-.--.----.-----------.------------- 122,426 17,249 
Gas, natural and manufactured______._.__-----.-----_--------------------------- 113 NA 
Tar, pitch and other crude chemicals from coal, oil, and gas distillation. .__...._-.---_- 5 NA 

| NA Not available. 

96 Office of the European Communities, Associates. General and Foreign Trade Statistics. No. 6, 
» pp. _ . \ : 

2 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1968, pp. 571-580. 

Elf-Congo Company was evaluating the ian company AGIP-SPA, and the Congolese 
economic feasibility of developing commer- Government, were preparing to drill two 
cial production from the field. Agip Re- wildcat wells, one 9 miles offshore, and the 
cherches Congo SA, a subsidiary of the Ital- other 50 miles offshore from Pointe Noire.34 

: DAHOMEY * | 

No recorded minerals were produced in Union Oil Company of Dahomey found 
Dahomey in 1969. The country has crude _ the oil offshore in 1968. Additional drilling 
oil reserves of about 20 million barrels,36 in 1969 reportedly indicated that the re- 
but they have not yet been developed. serves can be developed commercially. 

EQUATORIAL GUINEA *’ 

Mineral activity in Equatorial Guinea la de Petréleos, S.A., in the province of 
continued to be limited to petroleum ex- Rio Muni. The two companies each re- 
ploration. This reportedly was curtailed tained a 25-percent interest in the conces- 
for several months during the middle of sion, which covers offshore and onshore 
the year because of political disagreements 
between the Governments of the country 
and Spain.38 No commercial oil discoveries 34 Petroleum Review. V. 24, No. 280, April 1970, 

were made during the year. P- we 
oe : Prepared by Eugene R. Slatick. 

In late 1969 Continental Oil Co. (CON- 36 Oil and Gas Journal. V. 67, No. 52, Dec. 29, 
OCO) acquired 50-percent interest in the 1969, p. 95. 
1.2 million-acre concession held by Spanish eee py eugene Rom a9 Novemb 
Gulf Oil Company and Compania Espafio- j9g9 p46. OT 

!
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areas. CONOCO, the operator for the nando Po. Spanish Gulf Oil Company and 
group, is to invest $2 million in 1970 for Mobi] Producing Spain, Inc., have offshore 
exploration and for drilling one well. concessions in the area. Beth companies 

Chevron Oil Company of Equatorial found traces of oil and gas in past explo- 
Guinea was awarded a concession off Fer- ratory drilling. 

ETHIOPIA *° 

There were no economically significant was permanently capped to prevent further 
mineral developments in Ethiopia in 1969, eruptions. The commercial possibilities of 
and the mineral industry continued to be the discovery were not reported, but the 
of minor importance to the economy. Min- find is viewed as encouraging because of its 
eral exploration centered on potash and _ size. The discovery well was the second 
petroleum. A draft law governing mining well drilled by Mobil; the first, drilled in 
was under study by the Council of Minis- 1966, was dry. 
ters; it had been approved by various gov- In July, Tenneco Ethiopia, Inc., ob- 
ernmental committees. tained exploration rights to a 76,380- 

Late in the year the Ethiopian Potash square-mile area in the south-central part — 
Co. (Kaiser Aluminum & Chemical Corp. of the country, west of the Ogaden Desert. 

and Seatankers, Inc.) reported that the Exploratory operations began late in the 
drilling phase of its operations will end in year. 
January 1970. The company is to decide A fertilizer plant with a capacity of at 
when to start a pilot plant for producing least 5,000 tons per year is to be built at Mas- 
potash. Because of the low prices for pot- sawa or Assab, both on the coast.49 The | 
ash on the world market, the plant is not plant, which cost about $560,000 will use 
expected to be built for several years. imported materials. | | 

In late November the Mobil-Esso joint A galvanized sheet plant operated by an 
venture found natural gas 6.5 miles Ethiopian-Indian company began opera- 
offshore, about 75 miles north of Massawa. tions late in the year near Asmara.41 The 
The well, which was drilled in 210 feet of 
water, struck the gas deposit at a depth of 39 prepared by Eugene R. Slatick. | 
9,700 feet. The gas was under high pres- “Nitrogen. No. 57, January-February 1970, 

p. 7. 
sure and blew out of control, so the well *"« Metal Bulletin. No. 5439, Oct. 10, 1969, p. 27. 

Table 14.—Ethiopia: Production of mineral commodities 1 
(Metric tons unless otherwise specified) 

Commodity | 1967 1968 1969 
METALS Z 

Gold, mine output, metal content_____...........-._..-.-.-troy ounces... 22,948 38 , 828 42 , 400 
Manganese, ore and concentrate.__._.......--..--.-.--------------_-~ 9° 2,000 -__--_--.  _-____-- 
Platinum, mine output, metal content___..___-.---..--__--troy ounces-_- 282 349 343 

NONMETALS 
Cement_...-.-...---------------------------.-----~-thousand tons_- 150 174 166 
Clays, kaolin_....-..--.------------------------------ +--+ 7,540 13,000 12,497 
Feldspar____-._.--_.-.--. 2 eee eee 3,750 7,130 11,643 
Gypsum and anhydrite, crude___________..---_-_-.---- 2 eee ele 6,103 360 5,191 
Lime__._._-..---------+---------- eee 22, 887 22, 735 17,980 
Limestone. - ~~~ ---------------- 20 2a 2a rene en nnonn nana enan nana ncn 182,033 147,155 106,121 
alt: 

Rock. __...--..--------------------------------~ thousand tons_- 10 12 18 
Marine_____.-_--------------------------------- + - doe 250 250 250 

MINERAL FUELS AND RELATED MATERIALS 7 
Petroleum refinery products: | 

Motor gasoline_._..._.....-.......-..-thousand 42-gallon barrels_- 296 603 555 
Jet fuel____.-.---------- +--+ ee 10 119 188 
Distillate fuel oil. -..--.----------------------------------do__-- 301 929 948 
Residual fuel oil__._.---..--.-----------------------------do_~-- NA 1,251 1,377 
Liquefied petroleum gas____..__-__.-__--_.--.---.---.__-.-do__.- 3 23 29 
Asphalt__......... 1. ue dow 18 90 70 

' Total. _.-.-------------------------- 2-2-2 === -o-- = NA 3,015 78,190 
e Estimate. NA Not available. . 
1 Includes Eritrea. 
2 Includes 28,000 barrels of kerosine.
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_ Table 15.-Ethiopia: Foreign trade in selected mineral commodities 
| (Metric tons unless otherwise specified) 

A 

pen 

Commodity 1967 1968 

EXPORTS 

NONMETALS 
Salt___..2--- eee 156,480 159,524 

IMPORTS 

| METALS 
Aluminum, metal__.._.-_.-----------.-------------------------- ee 586 1,010 
Copper, metal__.__.-..__------------.--------1 2 -_-_--___- 226 120 
Iron and steel, metal: 

Pig iron and ferroalloys, scrap..-.-.------------------------------- +e 7,965 1,772 

Semimanufactures: 
Bars._-_--.-.----------------------- eee eee eeee-ee----- 4, 156 3,769 
Plate and sheet___.-------------------------- eee ------------- 20, 728 17,447 
Hoop and strip____-.---------------------- +e eee 3 5 
Tubes, pipes, and fittings........._..--.-_-__2 Lil, 53 , 563 8,022 
Wire_____-. 2 eet 3,415 2,698 
Rails and accessories___._._...........-__________________._.__.__- 1,319 548 
Castings and forgings. .-___..__...__-.._._-_____._________.___.______. 104 402 

Total... ....--------------------- =e eee ee-e--e--e----------- 88,2838 32,891 
Zine, metal___..-----.--_..-_----.-_---__-_-____-____.___._______.__......... 322 576 

NONMETALS 
Clays and clay products___.._-...__.-_---_-.-__-_______ 1,381 1,299 
Lime, cement, and other construction materials_______.___._.________.__...____... 2,709 1,876 
Sulfur_.._.--.------- 2 eee 71 215 

| | : MINERAL FUELS AND RELATED MATERIALS 
Coal.__.---------------- eee 765 4,823 
Petroleum: 

Crude__.__-__--.-------_---...---.-.-__..___-__thousand 42-gallon barrels_-_ 1,091 4,510 
Refinery products___._.___.___...--________________________._......do..... 1,975 454 

Tar, pitch and other crude chemicals from coal, oil, and gas distillation.___-_______- 105 1,114 
ee 

| output, initially 500 to 600 tons per that is operated by Sabian Metal Products, 
_ month, is expected to be about 1,500 tons Ethiopia, an Ethiopian-Japanese venture. 

per month. There is a 30,000-ton-per-year The plant galvanizes and corrugates sheets 
galvanized sheet plant near Addis Ababa imported from Japan. 

THE FRENCH TERRITORY OF THE AFARS AND ISSAS 22 

There was no recorded production of Table 16.—The French Territory of the 
mineral commodities; however, small Afars and Issas: Imports of selected 
quantities of stone and sand and gravel mineral commodities 
were probably produced for local consump- (Metric tons unless otherwise specified) 
tion. Activity in mineral commodities was Commodity 1967. 19681 
confined to trade. In 1968 the territory im- | |©£———___ 
ported mainly iron and steel semimanufac- 1.1 oa steel ete 
tures valued at $279,000; petroleum prod- Castings and forgings _.______ r126 NA 
ucts valued at $207,000; and cement, lime, Semimanufactures - -—_-—-__ 1,851 1,363 
and building materials valued at Cement, lime, ete.............-.. 5,870 4,272 
$118,000.43 In 1967 these commodities were Noa ehed minerals, crude, ae 807 NA 
valued at $389,000, $594,000, and $182,000, MINERAL FUELS AND RELATED . MATERIALS 
resp ectively. Petroleum: 

Crude and partly refined__.____ 1:1,397 NA 
—___—__—_—_—_—_ Refinery products____._._____ 111,963 505 a 

#2 Prepared by Henry E. Stipp. t Revised. NA Not available. 
43 Where necessary values have been converted 1 Statistical Office of the United Nations. Supple- 

from Djibouti Francs (DF) to U.S. dollars at the ment to the World Trade Annual. V. 3, 1968, pp. 
rate of DF1—US$0.466. 188-192.
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| GAMBIA “4 
There was no recorded production of Table 17.-Gambia: Foreign trade 

mineral commodities; however, small in selected mineral commodities 
quantities of clays, stone, and sand and (Metrie tons unless otherwise specified) 

gravel were produced for local consump- Commodity 1967 19681 
tion. Kaolin deposits were discovered 10 EXPORTS 
miles from Basse Santa Su45 The 1 1*©>1———————————— 

: +74 METALS Gambian Government was organizing @ Conner, metal, unwrought-_------. 279 NA 
survey to assess the size of the deposits in MINERAL FUELS AND RELATED _ | 

‘ 1 : MATERIALS order to determine whether a ceramic iN- Crude petroleum_......-----------889,117 NA 

dustry could be established. The Govern-©©<£_—@—@—@————————_ 
ment also was investigating possible depos- IMPORTS 

its of ilmenite4¢ Mineral activity in C Nove eat | 04 NA 
: : opper, alloys, worked__._-------- 

Gambia was confined mainly to trade. In Iron and steel, semimanufactures.___ 2,211 1,157 
1968 imports (as shown in table 17) con- Cement. NONMBTALS 8 664 15.092 

: : : *14a: ement________-_.__-_--_-------+-- , , 
sisted mainly of cement and building Fertilizers, manufactured____--.--- 5,109 3,184 
products valued at $319,000, iron and steel MINERAL FUELS AND RELATED 

. MATERIALS 
semimanufactures valued at $278,000, and Petroleum refinery products___..--- 4,542 2,407 

petroleum and petroleum products valued Bitumen_-.---------------------- 941 1,415 

at $210,000.47 In 1967 these commodities NA Not available. 
were valued at $245,000, $766,000, and 1 Statistical Office of the United Nations. Supple- 
$175,000, respe ctiv ely. ment, RB the World Trade Annual. V. 3, 1968, pp. 

| . | 

GUINEA *° 

Bauxite and alumina continued to be future source of bauxite. Late in the year - 
the only minerals produced in Guinea for Soviet and Guinean officials discussed the 
which data were available. The total baux- possibility of jointly exploiting bauxite de- 
ite production includes about 1,859,000 posits at Kindia, about 100 kilometers 

tons mined by Compagnie International from Conakry. | 
pour la Production de l’Alumine (FRIA) Exploratory drilling in the iron ore de- 
at Kimbo and about 600,000 tons mined posits on the Guinean side of the Nimba 

by Harvey Aluminum, Inc., at Tamara Is- Mountains was done during the year by 
land. As in past years, FRIA’s production Liberian American Swedish Minerals Com- 
was converted into alumina, and Harvey's pany (LAMCO) with the help of a $1 

was exported to its plant in the Virgin Is- million loan from the World Bank. The 
lands. FRIA’s plant was being expanded to results indicate reserves of about 300 mil- 
enable alumina production to reach lion tons of ore averaging 66 percent iron. 
700,000 tons in 1970. | 

Construction work on the railroad, port, “ b 
s Tee s : Prepared by Henry E. Stipp. and related facilities of the Boké Bauxite 45 Standard Bank Review (London). The Gam- 

Project began in October. The $182.5 mil- bia, June 1970, p. 19. The G 
: : . _ Standard Bank Review (London). e Gam- lion project was scheduled to begin baux-  j.0 April 1970, p. 22. 

ite production in 1972 at an initial rate of 4 Where necessary, values have been converted 
6.6 million tons per -year, raising Guinea’s from Gambian Pounds (£G) to U.S. dollars at 

. waae the rate of £G1—US$2.40. 
total bauxite output to about 9 million 48 Prepared by Eugene R. Slatick. 

tons. The Boké deposits are estimated to 
contain several hundred million tons of Table 18.—Guinea: Production of 

bauxite. They are being developed by Com- mineral commodities 
agnie des Bauxites de Guineé (CBG), a 0 ———oOOO ooo or 

P gn . ( ) Commodity 1 1967 1968 1969 
joint venture comprised of the Government 
49 percent) and Halco Mining, Inc. (51 Aluminum: 

( P ) d co 8 (5 Bauxite, gross weight 
percent) . thousand metric tons-- 1,689 2,118 2,459 

. . Alumina, gross 
During the year representatives of five of ——weight___metric tons... 529,980 580,861 572,460 

Japan’s aluminum smelters visited Guinea Diamond and p0ld are aleo produced, but data 
to determine the possibility of securing ag, >: 2m0nd and gold are also produced, but data
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Table 19.—Guinea: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 

$$ 
Commodity 1967 1968 ee 

EXPORTS eee 
METALS 

Aluminum: 
Alumina_..._...-.---...----.------------------------- +--+ ---------- 529,980 580,861 
Bauxite__.._.--.---------_---------------------------------------------- 38,015 549,000 

Tron and steel: 
Ore and concentrates....-..--.-..------------------------------.--------- 14,711 NA 
Scrap. .-.-------------------------------------- +--+ eee eee 3,177 4,140 

IMPORTS 

oe METALS : 
Aluminum, metal, including alloys, all forms___......---_--...----.2---____-- +e 546 873 
Iron and steel, metal, semimanufactures_____..........-.------ ~~ eee 2,318 1,484 

NONMETALS . 
Cement, lime, ete_.._........-----..-.------ eee 2,988 25 , 463 
Fertilizers, manufactured______........-.______- oe eee 495 2,954 

MINERAL FUELS AND RELATED MATERIALS 7 
Petroleum refinery products__.__.....--....----.--..-thousand 42-gallon barrels_- 582 552 

A new company, Compagnie Minerale de Company of Japan has agreed to import 
Fer de Guineé (MIFERGUI), was estab- 7.5 million tons of iron ore per year. The 
lished to develop the deposits. MIFERGUI remaining ore produced is to be exported 
is comprised of the Guinea Government to the companies in the MIFERGUI con- 

| (50 percent), Southland Mining of Aus- _ sortium in accordance with their invest- 
tralia (20 percent), United States Steel ment shares. 
Corp. (12.5 percent) , Finsider of Italy (7.5 During the year, Shell Oil Co. was 

| percent) , and the State-owned steel compa- granted a _ 17,000-square-mile concession 
: nies of Rumania and Yugoslavia (5 per- covering the entire offshore area. The com- 

cent each). pany carried out airborne magnetometer 
Provisional plans envisage iron ore pro- and marine seismic surveys. It also held 

duction at 15 million tons per year, using negotiations regarding the construction of 
| Liberia’s railroads to transport the ore to a 9,600-barrel-per-day petroleum refinery at 

its port of Buchanan. Okura Trading Conakry for the Government. 

IVORY COAST *° 

In 1969, as in the past several years, dia- d'Ivoire (SAREMCI), 87 percent; Société 
mond was the Ivory Coast’s most impor- Diamantifere de Céte d'Ivoire (SO- 
tant mineral. Diamond production was val- DIAMCI), 10 percent; and Société Miniére 
ued at $4.3 million,50 compared with $3.8 des Bandamas (SMB), 3 percent.51 The 
million in 1968. Manganese continued to amount of material treated and the aver- 
be the only other mineral of economic im- age yield for these companies during the 
portance. Production during the year was year were as follows: SAREMCI, 522,505 
valued at $1.9 million, a slight rise from cubic meters, at 0.34 carat per cubic meter 
$1.7 million in 1968. Two other important (ccm) ; SODIAMCI, 101,412 cubic meters, 

sectors of the mineral industry were petro- at 0.20 ccm; and SMB, 18,950 cubic meters, 
leum refining and cement manufacturing, at 0.30 ccm. SAREMCI had a development 
both of which process imported materials. program underway that is expected to 
The output of petroleum products was raise the annual production to about 200,000 
valued at an estimated $19 million, and of 

cement, at $11.3 million. In 1968 exports 49 Prepared by Eugene R. Slatick. 
of diamond and manganese were valued at fr 50 Where necessary, paves have, peen converted 

“14; “11: : om Communauté Financiere iciane Francs 
$3.9 million and $1.7 million, respectively. (CFAF) to U.S. dollars at the rate of CFAFI= 

The country’s three diamond mining US$0.004 l The, franc was igvalued in August to 
: : . the rate o = . . 

companies and their shares of production ‘1 Frost, P.F. Mineral Production Statistics Ques- 
in 1969 were Société Anonyme de Re- tionnaire. State Devt. Airgram ASI , Mar. 20, 

, o. ge ey A ; pp. is report provided information cherches et d’Exploitation Miniéres en Cote go. eral parts of this subchapter.)
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Table 20.—Ivory Coast: Production of mineral commodities 
(Metric tons unless otherwise specified) 

Commodity ~ 1967 1968 1969 

METALS 
Columbium and tantalum, ores and concentrates, gross weight 

kilograms.__ ~---- 632 211 
Gold, metal_........-.-.---...--..-.----.-.--_troy ounces... 116 84 wane 
Manganese, ore and concentrate, gross weight__-.........----.. 149,433 116,741 127,039 

NONMETALS 
Cement._.._..-.......-..--.....-..------.--_thousand tons. -_ 256 330 388 

Diamond: . . 
Gem_____-_.-__.-.-.--.-.-----.--.--.------.-.carats.__ *¢ 70,330 re 77,009 e 81,413 
Industrial___...-.._----_-._.__i-----._-----.-.-do____ ™°® 105,495 re 110,000 e 121,000 

Total__._.-_---_-___---.---.- -------------do___- = 175, 825 187 ,009 202,413 

MINERAL FUELS AND RELATED MATERIALS . 
Gasoline, motor__.._._._._.__._.-.--.thousand 42-gallon barrels__ 1,251 1,358 1,354 
Kerosine and jet fuel. ____-.---_-_-.---___ -....-----.do_._. 579 625 625 
Distillate fuel oil__....-._--.-.---_----_-__--_--.--.-do_._- 1,841 1,470 1,613 
Residual fuel oil___-..___..----___-_-.-___-_--_-.-.---.do_--- 1,516 1,544 1,730 
Liquefied petroleum gas__......_-.--.--..------------do---- 106 128 123 

Total. ._._-_----------_----------------------do. = 4,793 5,125 15,481 | 

e Estimate. r Revised. 
1 Includes 36,000 barrels of lubricants. 

Table 21.—Ivory Coast: Exports of selected mineral commodities | 

(Metric tons unless otherwise specified) = 

Commodity 1967 1968 

METALS , | 
Aluminum, metal, including alloys, all forms__....-.....-..-..----------------- 373 . 892 
Copper, metal, including alloys, all forms._...-...----------------------------- 1,061 714 . 
Iron and steel, metal: 

Serap_-.--.--------- ee eee ee ee ee ee ee en ee ee eee eee 4,441 9,716 
Semimanufactures____-__.___----_--__-_------ ~~ ee eee eee eee eee 514 527 

Lead, metal, including alloys, al] forms__.._._--.....-------------------------- 866 600 
Manganese, ore and concentrate___..____.-----_--------------.--------------- 105,587 132,990 

NONMETALS 
Cement. ___.____-__-_-___-----_----_-- ee eee =: 10, 902 15,640 
Diamond___.____-_-------_-- ~~ eee eee eee carats... 178,516 189 , 753 
Fertilizer materials, manufactured__........_.-..----..-.--------------------- 1,982 942 
Salt__..----------- eee eee 2,354 1,905 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products____....-..--.-.--------thousand 42-gallon barrels_- 1,410 2,080 

Table 22.—Ivory Coast: Imports of selected mineral commodities 

(Metric tons unless otherwise specified) 
a 

Commodity 1967 1968 

METALS 
Aluminum, metal, including alloys, all forms___..---.-------------------------- 2,246 501 
Copper, metal, including alloys, all forms._._...--.---------------------------- 142 178 
Tron and steel, metal, semimanufactures_____......----------------------...--. * 53,486 66, 761 
Lead, metal, including alloys, all forms_____...--.-.--------------------------- 191 98 

. Zine, metal, including alloys, all forms___.......---.--.-.---.---.------------- 128 78 
NONMETALS 

Cement____._.-_---.-__---------- ~~ «= 264, 602 27,385 
Chalk_____-___-_.--._--_-----------_ ~~ ee eee eee eee ee 368 558 
Clay products (including all refractory bricks). .._---.------------------------- 109 105 
Fertilizer materials___....._....-------.------------------------------------- 21,083 22 , 594 
Gypsum.___.._....-------.------------------------------ +--+ = = 8,931 12 ,097 
Lime_________-_----- ee ee ee ee ee eee ee eee 8,014 2,805 
Salt___----- eee eee 24,175 22,574 
Stone and sand and gravel___..__.__-_---.----------------------------------- 3,151 8,070 
Tale steatite__.__._..__._.----_-_--_-- ee ee e+e 409 594 

MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquets____.....---.---------------------------------------- 193 496 
Petroleum: 

Crude____..2-__.-___-_--_.-.-----------------thousand 42-gallon barrels _- 4,963 5,257 
Refinery products. __...-.-.---------------------------------------do--_- 119 2,050 
ae 

r Revised.
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carats. SMB reported that its reserves were des Engrais (SIVENG) was under con- 
almost depleted and that production is ex- struction during the year. Operations are 
pected to stop in 1970. Société West Afri- expected to begin in late 1970. 
can Selection Trust et Harry, Winston In May the Government approved an 
(WASTON) had not begun production as agreement in principle for the formation 
was anticipated; work was underway so that of a petroleum consortium that is to be 
operations could start early in 1971. comprised of Esso Exploration Company, 

Low prices for manganese on the world the Royal Dutch/Shell Group, and _ the 
market forced Compagnie de Mokta, the French Government-controlled Enterprise 
country’s only manganese producer, to stop de Recherches et d’Activites Pétroliéres 
operations in March 1970. The manganese (ERAP). A formal agreement and a petro- 
output, which rose in 1969, will be stock- leum law are still to be prepared. The 
piled at the port of Abidjan. consortium is to be granted a 23,000- 

Low prices also caused tantalum mining  square-kilometer concession that covers the 
to stop during the year. The mining was sedimentary basin along the coast. Indica- 
done in the Issia region by artisans under tions of oil have been found in the area in 

: the supervision of Société pour le the past, and recent geological evaluations 
Développement Minier de la Céte dIvoire indicate that the best oil prospects are 
(SODEMI). offshore.52 | 
Pickands Mather & Company continued The crude oil throughput at the refinery 

to evaluate the iron ore deposits on its totaled about 5.7 million barrels, mostly 
concession area in the western part of the Algerian crude oil. Lubricants are not 
country. The studies, which are to con- made at the refinery. They are blended by 
tinue through at least 1970, reportedly in- Société Ivoirienne pour la Fabrication de 
dicate that the reserves are sufficient for Lubrifiants (SIFAL) and Lubrifiants Tex- 
commercial operations. aco. Texaco’s plant began operations in 

The fertilizer plant of Société Ivoirienne | November. 

| LESOTHO * 

| | Diamond remained Lesotho’s principal sults were encouraging; an exploratory adit 
mineral commodity in 1969. All production was being drilled. If a diamond mining 
continued to come from the Maluti Moun- company is formed, Bethlehem Steel Corp. 
tains. The output during the year was val- will have a 20-percent interest. If Lesotho 
ued at $1.6 million,54 compared with National Development Corp. (LNDC) ex- 
$527,000 in 1968. The sharp increase in ercisests right to acquire a share in such a 
1969 reflects the resumption of full-scale company,it would receive 25 percent, leav- | 
mining operations and does not represent ing RTZ with.55 percent. 
a higher rate of production. A comparison Another company, London and Rhodesian 
with the 1967 value of $1.4 million puts Mining and Land‘\Go. (LONRHO), re- 

the 1969 value in. a better perspective. Dia- ceived permission to \prospect for 214 
mond production and exports are essen- |  —_______ Mo 
tially the same. 5 Rondot, Jean. Offshore Ivory Coast Still Holds 

_ During the year Bethlchem Steel Corp. iP Recember 1969, pp..72-73 and ol. 
joined Rio Tinto-Zinc Corp. (RITZ) in *3 Prepared by Eugene R. Slatick. — 4 

prospecting for diamond at Letseng-la- Mouth “African Rand (R) to US. dollars. at 
Terai. RTZ reported that prospecting re- the rate of RI=US$1.40. 

Table 23.—Lesotho: Production of mineral commodities 

Commodity 1967 1968 1969 
a 

a <a  Y 4,682 1,604 NA 
Industrial. _________----_---_-___------------------------do_--- 17,055 10,310 NA 

Total___.___..___---.---------------------------------do_.--. 21,787 11,914 129,787 

-NA Not available. 
1 Exports.
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years in an 85-square-mile area in the announced that it plans to explore for oil 

Mokhotlong District. The company is to in Lesotho. The company was looking for 

sperid at least $350,000 annually. If mining an international oil exploration company 

is started, the company is to spend at least to assist it. 

$5.6 million in development work. Further- Included in the development plans of 

more, LNDC will have the right to acquire LNDC are a small fertilizer blending and 

a 25-percent share in the operation. Other bagging plant and a gem stone processing 

terms of the agreement include a company plant. | 

profit tax of 50 percent. Other companies In 1969, an average of 59,824 Basotho 

were reported to be interested in obtaining tribesmen worked in the mines of South 

prospecting areas. Africa. This compares with 56,828 in 1968 

The Government hopes to legalize dia- and 75,331 in 1967. The total number each 

mond digging at Kao and Lighobong by year depends on the employment condi- 

issuing licenses to the diggers. It intends to tions in Lesotho; in a poor agricultural 

provide licensed diggers with credit for year the number is high. 

purchasing equipment and with a diamond To encourage foreign investment, the 

valuator. Government enacted the Pioneer Industries 

During the year the Southern Oil Explo- Encouragement Bill in 1969. The bill pro- 

ration Corp. (SOEKOR) of South Africa vides tax exemptions and other incentives. 

MALAGASY REPUBLIC °° 

The mineral industry of the Malagasy manufactured products, valued at $6.7 mil- 

‘Republic continued to grow generally, al- _lion; petroleum refinery products, valued 

though the value of mineral output was’ at $4.0 million; and graphite, valued at 

small. Graphite and mica were the princi- $1.7 million, In 1967, these mineral exports 

pal minerals mined; however, the diversity were valued at $6.9 million, $4.0 million, 

of minerals output expanded with the ad- and $1.8 million, respectively. 

dition of chromite after a lapse of several Principal mineral commodity imports in 

years. 1968 were iron and stee] semimanufactured ; 

The Malagasy Government policy of at- products, valued at $6.8 million; fertilizer 

tracting foreign investment capital through materials, valued at $1.9 million; and ce- 

the granting of liberal financing, tax, tar- ment, valued at $1.7 million. In 1967 these 

iff, and mineral concession terms, contin- mineral imports were valued at $5.9 mil- 

ued to work successfully. Several foreign lion, $1.1 million, and $1.3 million, respec- 

mining and petroleum companies were _ tively. 

conducting exploration in Malagasy and its Compagnie Miniére d’Andriamena 

offshore areas, spurred by indications of _ (COMINA) operated a 550-ton-per-day 

copper, nickel, bauxite, and petroleum. In- washing plant near its chromite deposits at 

ternational agencies such as the Bureau Bemanevika and Ankazataolana, about 80 

de Récherches Géologique et Miniéres miles northwest of Tamatave.57 Report- 

(BRGM) conducted mineral research stud- _ edly, reserves of ore in the area, containing 

ies on its own and in cooperation with an average 42 percent chromium oxide 

other international organizations such as (Cr2O3) total about 5 million tons. After 

the United Nations Development Pro- crushing and washing, the ore has been 

gramme, the European Development Fund, upgraded to 50 to 52 percent Cr2O3, 12 to 

and the Fonds d’Aide et de Coopération. 15 percent magnesium oxide (MgO) and 

aluminum oxide (Al,O3), respectively; 20 

PRODUCTION AND TRADE percent iron oxide and matrix; and 3 per- 

| ili i . ompan anne 

Quantitative data on production and Se sip 552.000 rons per yeas of Porbur- 
foreign trade are reported in tables 24-26. aon from the open pit mine and produce 

Total value of metals and minerals pro- 
duction (excluding petroleum _ refinery 55 Prepared by Henry E. Stipp. 

products) was about $2.4 million, com- 56 Where necessary, values have been converted 

pared with $23 in 1968.56 Foreign trade {fom Malagasy Francs ero0. ‘Oe Gonars at 
in mineral commodities in 1968 consisted 3t World Mining. New Chromite Mine and 

mainly of exports of iron and steel semi- y Mare 1959, Reagied for Production. V. 5, No.
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Table 24.—Malagasy Republic: Production of mineral commodities 
(Metric tons unless otherwise specified) 

DEUS nnn 
. Commodity 1 1967 1968 1969 

. METALS 
Beryl concentrate, gross weight. -__---------------------------------- 30 77 15 
Bismuth concentrate, gross weight___...---.---.-----------kilograms_. -_-..-- 40 NA 

. Chromite, gross weight__.-....--.-.---------------------------------  ------ w----- 44,775 
- Columbite and tantalite, ores and concentrates, gross weight - --_kilograms_-_ 67 1,354 ~----- 
Gold, mine output, metal content___-...--.--------------troy ounces_- 752 543 646 
Rare-earth minerals: 

Bastnaesite concentrates, gross weight. _-__------------------------ 165 254 (2) 
Betafite ores, gross weight_._....-.--------------------kilograms_- 101 1,088 261 

Euxenite ores, gross weight......--------------------------do___- 84 ------ 22 
Monazite concentrates, gross weight. _...--.---------------------- 25 (2) (2) 

Titanium, ilmenite concentrate, gross weight___-.---------------------- 1,857 = ------ een eee 
Uranium and thorium, uranothorianite, concentrate, gross weight 3_._____ 307 er9Q5 ~----- 

Zirconium, concentrate, gross weight_-_..----------------------------- 209 eeeeee ~----- 
NONMETALS 

Cement, hydraulic__....------------------------------thousand tons- - 60 68 75 

Clays (kaolin).....---------_-------------------------+------------- 120 620 NA 

Garnet: 
Abrasive_._.._.------_------------------------------ +--+ -- (2) 50 (2) 
Ornamental____...----.-_--..---------------------------------- 5 4 7 

Graphite, all grades____...------------------------------------------ 14,890 16,430 17,114 
Mica, phlogopite: 

Block____.--.----------------------------- += - - nee ee 54 78 62 
Splittings.____.-.---------------------------------------------- 482 725 1,006 
Scrap____-------------------------------------------e-- eee 2005 103 114 

Quartz, erystal___._------------------------------------------------ 36 71 123 
- Galt, marine.__._._--.-------------------------------thousand tons_- 14 17 22 

Stone: 
Agate_._..--..--------------.----------------------------- +--+ 4 2 2 
Amazonite____..._--.-...------------- +--+ ee eee 4 9 2 
Aragonite.____-----.------------------------------------------ 102 470 488 

Jasper...-------------------------------------------kilograms.- 3,300 402 140 
Ornamental____.__..-----.-.-----.--------------- +--+ ee 12 r10 13 

Stones, semiprecious._....-.-.----------------------------kilograms_ - 164 336 3,071 
MINERAL FUELS AND RELATED MATERIALS 

Coal, bituminous_.....-------------------------------thousand tons- - 2 ------ NA 

Petroleum refinery products: 
Gasoline, motor-----------------------thousand 42-gallon barrels - - NA 865 634 
Kerosine and jet fuel_____..---.-----.--------------------d0o_-_-- NA 872 272 
Distillate fuel oil. _.._.__.__.--------------_----------------do_--_- NA 809 731 
Residual fuel oil..__.____-.-----_-.--..-...----------------d0_-_- NA e 1,004 wane ee 
Liquefied petroleum gas (LPG)_.__.------------------------do_--- NA 70 30 

Total refinery products___......-.-----------------------do___- NA e 3,120 1,667 

e Estimate. r Revised. NA Not available. 
1 In addition to commodities listed, a variety of other minerals, mainly nonmetallic, are produced in very 

small quantities. 
2 Less than 1% unit. 
3’ Exports. 

Table 25.—Malagasy Republic: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 

ered PS 
Ne ee eo 

Commodity 1967 1968 

METALS / 
Beryl concentrate_._.-------------------------------------------------------- 26 57 

Copper, metal, including alloys: 
Scrap_..----.----------------------- = en nen en nee ener 196 181 

Semimanufactures.-_......--_--------------------------------------------- 1 1 

Iron and steel: 
Scrap. -_-.------------------------ 2-2 nnn nnn nn nnn nnn nnn nn nnn ne 4,837 131 
Semimanufactures__..._.--------------------------------- +--+ eee 2, 002 1,574 

Lead, metal, including alloys, scrap_-------------------------------------------- 13 3 

Tin, metal, including alloys, all forms_-_......-..-.-------------------long tons-- 2 w----- 

Uranium and thorium, ore and concentrate, including rare-earths____._---.--------- 829 NA 

Zinc, metal, including alloys, all forms__-_.------------------------------------- 3. 2 

Other, ore and concentrate. ___------------------------------------------------ 146 -ou-e- 
NONMETALS 

Garnet, abrasive. _.__-------------------------------------------------------- 29 25 

Cement, hydraulic_____-.----------------------------------------------------- 15 3 

Graphite, natural___.--------------------------------------------------------- 16,199 15,886 

Lime_______________ eee eee eee nnn nnn en nn nn nnn nn nn nn nn eee ene 4 1 

Mica, all forms_______.----------------------------------------------2-------- 861 1,415 

Precious and semiprecious stones except diamond_______..-.--_---------kilograms_._ 48,476 118,538 

Salt and brines__________------------------- eee ee eee ------ «1,814 5,214 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products. _._-_--------------------thousand 42-gallon barrels__ 1,140 3,345 

Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals_~---~.------- 1 wennue 

NA Not available.
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Table 26.—Malagasy Republic: Imports of selected mineral commodities . 

. (Metric tons unless otherwise specified) . ° 
a 

Commodity 1967 1968 
i 

. METALS 
Aluminum, metal, including alloys, all forms__......----------------------------- 696 1,232 

Copper, metal, including alloys, all forms_---~-------------------------------~---- 100 173 

Gold, metal, unworked or partly worked _-_-_-.-----------------------troy ounces-- 6 ,302 ane . 

Tron and steel: 
Ore and concentrate. __._..........--------------------------------------- 42 ~oueee 

Metal: 
Serap ----.-------------------------- 2-0-2 2 nnn nn nn nnn nnn 649  =—<58 
Semimanufactures_-....-.-.------------------------------------------- 35,638 44,499 

Lead, metal, including alloys, all forms_-__.-.------------------------------------ 213—Ct«; 575 .. 

Platinum, metal, including alloys___--------------------------------troy ounces-__- 353 eee 

Silver, metal, including alloys___-...-.-----------------------------------d0---- 1,247 17,683 

Tin, metal, including alloys, all forms_.._.-...-.----------------------long tons_ ' 15 9 

Zine, metal, including alloys, all forms_ ---_-------------------------------------- 110 102 

Other, metals, including alloys, all forms_--~------------------------------------ 4 19 

NONMETALS 

Abrasives, natural, grinding and polishing wheels and stones_--~-------------------- 18 20 

Cement. ___-_-------------- - ~~ - 2 en nnn nnn nnn nn rn nec ene 50,245 60,678 

Chalk.____-.---------------------2---- =~ nnn nen p renner 315 462 
Clays and clay products (including refractory brick): 

Crude clays, n.e.S___..------------------------------ enn nnn nner ee 54 376. 

Products____------------------- ------ nen nn nn nn nn nn nen nen ee 291 157 

Diamond, all grades_____.__-_--------------------------------thousand carats __ 20 66 

Fertilizer materials: 
Crude, phosphatic and other___-------------------------------------------- A415 642 

Manufactured, ammonia_-._.-.------------------------------------------- $2 23 

Gypsum and plasters____.---------------------------~----------- 9-2-2 een nr ne 8,514 4,105 

Lime nono nee wenn new nn ne nn nn ne ne nn en nee wen nnn eee 2,248 1,357 

Magnesite__.._-.------------------------------ 2-2 ener nnn 1 14 

Mica, crude and worked, _.._------_--------------------------------kilograms- - 120 ------ 

Pigments, mineral, including iron oxides___-------------------------------------- 22 23 

Salt and brines____.____-_-------------------------------- 2-3-2 ene nen 816 1,344 . 

Sodium and potassium compounds, caustic soda__._._-...------------------------ 339 896 

Stone and sand and gravel, dimension stone- --_---------------------------------- 2 NA 

Sulfur: 
: 

Elemental. _..._..--------------------------------- 2-2 nnn enn 2 16 

Sulfur dioxide__.__....--.------------------------------------------------ 8 6 

Sulfuric acid. .____--.----------------------------------------+--2-------- 80 101 

Talc, steatite, soapstone, and pyrophyllite___..__----------------------kilograms_-- $2 , 003 59 ,352 

Other nonmetals, n.e.s____------------------------------------- 0 ern enn 8,150 7,653 

MINERAL FUELS AND RELATED MATERIALS 

Coal, all grades, including briquets- ---.---------------------------------------- 17,215 NA 

Coke and semicoke_____-.---------------------------------------#------------ 70 NA 

Petroleum: 
. 

Crude and partly refined. __----------------------------------------------- 295,716 412,578 

Refinery products: - , 

Gasoline._____-.---------------------------thousand 42-gallon barrels. - 135 117 

Kerosine and jet fuel_____..-----------------------------+-------d0---- 45 20 

Distillate fuel oil.____.-----------------------------------------d0---- 81 57 

Residual fuel oil......------------------------------------------d0---- 63 6 

. Lubricants___.._____-------------------------e - -- - ----- --d0-- - 51 10 

Liquefied petroleum gaS______-___--_-----------------------------d0---- 4 w----- 

Other... een ene ene eee een eee eee ee eee ee en ene dO---- 20 104 

Total. _._._-- eee ene eee nee eee ee nee ee eee eee eee een --d0~- = - 399 814 

Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals _- ------~----- 27 12 

a enc qn 

NA Not available. 

- 120,000 tons per year of chrome concen- port construction studies would be re- 

trates by 1971. The concentrates will go by quired before a mine could be developed. 

truck over a new all weather road to Mor- A cement plant that produced 60,000 

arano and by railroad to the port of Ta- tons in 1967 and 65,000 tons in 1968 is lo- 

matave. About 80 percent of the cated at Amboanio. Operated by the Ce- 

concentrates are scheduled to be shipped ment Company of Malagasy, the installa- 

to France for consumption; 20 percent will tion employs 450 workers. The company 

be exported to other countries. | plans to increase production to 120,000 

Bauxite deposits located near Mananten- tons per year to supply the island’s total 

ina reportedly total about 100 million tons requirement.58 

of ore containing 40 percent aluminum. 

‘Exploitation of the deposits at the rate of 8 Industries Et Travaux D’Outremer (Paris). 

4 to 4.5 million tons per year would be La | Production, de la Compagnie des Ciments 

economically feasible. Transportation and >. 63. es va Augmenter. No. 182, January 1969,
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Societe Malgache d’exportation des cal- tasks. An agreement for a petroleum ex- 
caires de l’Ankaratra received several tax ploration permit was signed by the Mala- 
concessions from the Government to manu-  gasy Government and Eason Oil Co. on 
facture lime at Antsirabe.59 June 20. The Israeli National Oil Co. was 

: Eight oil companies were searching for §rtanted a permit on May 13 for petroleum 
petroleum in Malagasy in 1969. They com- ¢xploration offshore near Nossi-Be island 
prised four United States firms, two and Diego Suarez along the northwest 
French, one Italian, and one Israeli. coast of Malagasy. Continental Oil Co., 

Negotiations conducted between affiliates COPETMA, and Societa Per Azioni 
of Compagnie Francaise des Petroles (AGIP) were expected to complete seismo- 

(CFP) and Texas Gulf Sulfur Co. (TGS) 8*Phic surveying by yearend. 
were concluded with an agreement for According to a Malagasy press release, a 
conducting petroleum exploration in  Jocal petroleum product marketing firm, 

_ Malagasy.60 Cie. des Petroles Total Mada- AGIP, offered to sell 20 percent of its 
gascar, the subsidiary of CFP, will be the shares to the Malagasy Government. A 
operating company in a 12,352-square-mile proposal by the island of Réunion to build 

area along the west coast of Malagasy @ petroleum refinery could persuade the 
offshore from Morondava. Borombe Explo- Government of Malagasy to postpone its 
ration Co., the TGS affiliate, acquired a Plan for expansion of the 12,000-barrel- 
20-percent interest in the permit area in per-day plant located near Tamatave.¢1 
exchange for an investment of $2.4 million The Malagasy refinery supplies petroleum 

_ in exploration work. The Malagasy Parlia- products to the islands of Réunion and ~ 
ment ratified the agreement on petroleum Maurtitius. 
exploration signed by Tenneco Inc. and An agreement between the Malagasy 
the Government on July 22. Continental Government and AGIP-Madagascar gave the 
Oil Co. will obtain a 50-percent share of Government a participation in the organi- 
Société des Pétroles de Madagascar Antsa- zation by disposing of 46 service stations 
lava concession by a work obligation that and a depot on the coast near Mananjari, 
includes drilling one well, among other along with other investments.62 

MALAWI © 

The principal mineral development in 2-year license to prospect over areas total- 
Malawi's mineral industry in 1969 was the ing about 3,400 square miles in the north- 
Start of an expansion program that will ern and southern parts of the country. 
eventually double the output of the ce- A license was granted during the year 

ment plant of the P ortland Cement Co. for the construction of a $700,000 64 ferti- | 

(Malawi) Ltd. Cement is the only mineral hizer plant, which is expected to be operat- 
commodity produced in large quantity. |. 
The output in 1969 totaled 83,600 tons, a ‘78 ™ 1970. 
51-percent rise over the 55,500 tons pro- | During the year, Oil Company of Ma- 
duced in 1968. : lawi Ltd. (OILCOM) built a 2,400-barrel 

There were no reports indicating that storage depot at Nkhata Bay. The com- 
R.W. Gunson (Exports) Ltd. mined sap- pany, which was formed in 1968, has a 
phire and ruby during the year, as the program to build service stations through- 
company had planned in 1968. Malawi’s 
bauxite deposits, near Mlanje, reportedly Industries E r DO Pari 
contain about 60 million tons of exploita- Afrigne be LE. No. 193, Dewahee 1b60. 
ble ore averaging about 42.7 percent 1068. 
Al2O3. A new company, Alumina Corp. of De padustries §5, Ane 1969, -m Soe Afrique 
Malawi, was formed to study the feasibility 61 Petroleum Intelligence Weekly. Malagasy. V. 

of developing the deposits. ”, & Chronique Dee Mines et de la Recherche 
The country’s resources of radioactive Miniere (Paris). No. 388, November-December, | 

minerals will be evaluated by Oceanic Ex- 63 Prepared by Eugene R. Slatick. 

ploration and Development Corp. @ Unit: ier ree CaS ce Use iene ae 
ed States firm. The company received a rate of M £1=US$2.40. > Go
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out the country. Africa, Southern Rhodesia, and Zambia. 
About 15 percent of Malawi’s male pop- Their remittances constitute a substantial | 

ulation is employed in the mines of South source of foreign exchange for Malawi. 

Table 27.—-Malawi: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity _ 1967 — 1968 

METALS 
Aluminum, metal, semimanufactures_-____.----------.--------------------------- 315 58 
Copper, metal, semimanufactures and alloys__....._..-__.._.-.-_--.-----.------- 17 39 
Iron and steel, metal, semimanufactures____._-_-...-.--------------------------- 6,597 2,523 

NONMETALS 
Clays and clay products (including all refractory brick)......_.......------------- 520 269 
Fertilizer materials, manufactured_____________--_------------ eee 816 10,741 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products. __....._._._._-.....-........thousand 42-gallon barrels_- e 460 NA 

e Estimate. NA Not available. 

MALI & | 

The Republic of Mali mineral industry, Trade in mineral commodities in 1968 _ 
consisting of marble, limestone, salt, and consisted mainly of imports of iron and 

gold output, accounted for a negligible part steel semimanufactures, valued at $2.9 mil- 
of the total economy. Gold production, lion; petroleum and products at $2.7 mil- 
which has been insignificant, was expected lion and cement, valued at $18 million.66 
to increase sharply from operations at In 1967 imports of these commodities were 
Yanfolila. In addition, Mali produces quan- valued at $1.5 million; $3.9 million, and 

tities of ceramic materials, bricks, granite, $2.2 million, respectively. Iron and _ steel , 

and cement for which statistics are not ree came mainly from the U.S.S.R., France, | 
corded. In May the Government of Mali and mainland China. Petroleum products 
enacted a new code of investments granting came from Senegal, the Ivory Coast, and 
liberal tax and tariff terms to new indus- France. Two United States firms, Mobil 
trial enterprises. In July a new mineral in- Oil of West Africa and Texaco Africa 
vestment law and a new petroleum law  Ltd., sell petroleum products throughout 
were put into effect. Mali. Exports of mineral commodities in 

Production of mineral commodities are 1968 consisted mainly of petroleum prod- 
shown in table 28. | ucts, valued at $336,000, compared with 

| Table 28.—Mali: Production of mineral $245 000 in 1967. . b 
commodities Uranium exploration was conducted by 

(Metric tons unless otherwise specified) a West German consortium. The group’s 
Commodity 1967. 1968 1969. concessions are located in the Gao and 

METALS . ——— 
Gold. __._____troy oumees_. --_.. —-_ 32 

. NONMETALS 65 Prepared by Henry E. Stipp. 
Limestone_._.------------ =-.-~ --.-- 2,500 6 Where necessary, values have been converted 
Marble_-.-.-------------- 2,500 2,500 2,500 from Mali Francs (MF) to U.S. dollars at the rate 
Salt__..------------------ 3,500 3,000 3,000 &¢ \4F493—US$1.00. 

Table 29.—Mali: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) | 

Commodity 1967 1 1968 2 

METALS 
Iron and steel, including alloys, metal, scrap and ferroalloys.__..........------------ 7 NA 

NONMETALS 
Nonmetallic minerals, crude, n.e.s_______..__-.----------------------------------- 7678 439 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products. _____._.-------------------------------------------- 1,118 1,285 al 

r Revised. NA Not available. . oe 
1 Statistical Office of the European Communities, Associates. General and Foreign Trade Statistics. No. 5, 

1968, pp. 129-146. 
2 Republic of Mali. Annual Statistics of the Republic of Mali. May 1969, p. 181.
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Table 30.—Mali: Imports of selected mineral commodities 1 

. | | (Metric tons unless otherwise specified) 

Commodity 19671 1968 2 

METALS — 
Aluminum_____________-_- eee eee r160 133 
Copper.__________--_--.__ eee eee eee eee eee eee eee t 36 51 
Iron and steel, including alloys, metal: 

. Scrap and ferroalloys.__......-.---__--..-.-----.-----------e eee 22 NA 
Semimanufactures____._.___.___--_.--------.---------.------------------- 5,810 13 ,300 

Lead____..---_-- ee eee eee ee eee ee eee eee 38 33 
Nickel ___--.--------------------------------- eee eee nee eee ee 4 
Tin. -_--___- eee eee _--long tons... _- 1 

NONMETALS “° 
Cement, lime, and other building materials._._____....-.-_-_-__.---_-_..--------. 29,972 26 , 008 
Clay construction materials_._....._._...--.-._-_----- Lee ee 423 NA 
Fertilizers, manufactured___._....2..-._-_--.--------------- eee eeeee-)=— ss, 1811 3,260 
Salt, sulfur (not separated in source)_______-_..-.-_.--_-_--------.-------------.. 45,887 38 , 822 
Stone and sand and gravel_____--____..------.---.----.-------- eee eee r 625 40 
Nonmetallic minerals, crude, unspecified____._._...-..-_--.-------_--------------- 16,422 NA 
Nonmetallic mineral manufactures__..._._.._...__..---_--_-_.-2---- eee 117 12 

MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquets____.-_.____o--- eee eee eee 18 14 
Gas, natural and manufactured______________-_-_- ue eee. 2655 NA 
Petroleum refinery products_.__..______.-__-_._-.-.-.------------------------- 82,386 74,260 

Oo r Revised. | NA Not available. } | | 
1 Statistical Office of the European Communites, Associates. General and Foreign Trade Statistics. No. 5, 

1968, pp. 129-146. ; 

2 Republic of Mali. Annual Statistics of the Republic of Mali. May 1969, pp. 171-173. 

Kayes regicns. The Diamou Cement Plant, Prospecting by French and U.S.S.R. orga- 
constructed by U.S.S.R. technicians, was nizations has revealed traces of uranium, 

. completed in September.. About 200 work- copper, bauxite, iron ore, manganese, lith- 

-ers would be employed at yearend, when ium, phosphates, gold, diamonds, and pe- 

the plant was scheduled to begin operat- troleum; however, none in sufficient quan- 
ing. tity for exploitation. 

MAURITANIA ° | | 

Although the mineral industry of the jeria. Reportedly prospecting for iron ore 
Islamic Republic of Mauritania consisted was carried out in the D’Ink region and 

| mainly of iron ore mining and the output for diamond in the Hodh region. Impor- 
of small quantities of monazite, salt, and tant indications of copper minerals have 

building materials, possibilities exist for been found near Guimimaka and in the 
the production of other mineral commodi- Oum Kadmar area.68 

ties. The output of copper concentrates Quantitative data on production and 
was scheduled to begin in 1970. Traces of foreign trade are listed on tables 31-33. 
crude petroleum off the coast of Mauri- Foreign trade in mineral commodities in 
tania indicate an increasing role in the 968 consisted of mainly iron ore and con- 
economy for the minerals sector. Minerals centra tes, valued at $82.1 million; com- 

research was being conducted principally pared with $84.6 million in 1967.69 Im- 

by Bureau de Recherches Géologiques et ports of mineral commodities in 1968 
Miniéres (BRGM) for its own organiza- consisted of mainly iron and steel semi- 
tion and several other gr Oups such as the manufactures, valued at $2.7 million; and 
Mauritanian Government, Société des Mines petroleum products, valued at $988,000. In 

de Fer de Mauritania (MIFERMA), and 1967 these commodities were valued at $1.7 

Fonds Européen de Development. BRGM million and $964,000, respectively. 
was making geologic maps of Mauritania on 

a scale of 1 to 1 million and geologic maps §=————————— 

of two areas near Kaedi and Sélibaby on a 6? Prepared by Henry E. Stipp. 

scale of 1 to 200,000. It was conducting 68 World Mining. World Wide Mining evelop- 
eaqe ments. V. 6, No. 7, June ,1 » p- . 

drilling programs for water near Fort 69 Where necessary, values have been converted 
Gouraud and Bou Lanouar, and prospect- from Communauté Financiere Africiane Francs 
in g for minerals near Akj ou j t and Moud- (\ S$1.06. to U.S. dollars at the rate of CFAF247=—
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Table 31.—Mauritania: Production MIFERMA increased the output of its 
| of mineral commodities mines in the Fort Gaurand area over that 
Commodity? 1967 1968 1969 of 1968 shipping 8,575,751 tons, principally _ 

to West European countries.70 This was 
METALS . °. . 

Iron ore and concentrate accomplished despite an accident to one of 

7 thousand metric tons__ 7,452 7,702 28,576 MIFERMA’s trains that derailed 40 ore 
Rare-earth metals, monazite . : 

ore, gross weight _ } cars carrying 3,200 tons of ore delaying 
NONME te tons-- ----- 570 600 traffic for 3 days.71 Two railroad trains 

Salt, marine (including other per day, consisting of 175 ore cars of 96- 
| evaporated) e..----do---- 600 600 +~=600 = ton capacity, travel 404 miles from the 

e Estimate. _ | } mines to Port Etienne. The Mauritanian a 
_ 1In ‘addition to commodities listed, construction Government and MIFERMA reached 

' materials such as gypsum, clays, and sand and gravel 
are produced, but quantitative data are not avail. agreement on the rate and scope of the 
aoe Shipments company’s policy on Africanisation of the 

staff during the next 7 years.72 

Table 32.—Mauritania: Exports of MIFERMA signed a contract with Hol- 
selected mineral commodities landsche Aanneming Maatschappij NV _ of 

(Metric tons unless otherwise specified) the Netherlands to dredge and deepen the | 

Commodity. ~~«1967! +1968 harbor at Nouadhibou for ore boats of 52 
. $$$ —S—CS feet. drag t.73 ~ BS , 

Iron and steely’ Société Miniére de Mauritania (SOM- 
Ore and concentrate - IMA) continued to develop its copper 
Metal, scrap... oman tons. 1’ 3e2 ? Uae mine and beneficiating plants located near 

Tin___...-.-.---------long tons_- 32 NA  Akjoujt.74 The company was prospecting 
Nonmetallic minerals. crude, un- | its deposit and reportedly was optimistic 

specified. ........---.---------- 38,074 286 with results of the survey. Initial plans in- 
NERA ee wnaie clude mining about 6,000 tons per day of 

Petroleum refinery products._..-... *6,886 NA oxide ore by open pit mining methods.75 
NA Not available. Ore will be loaded by diesel powered shov- 
1 Statistical Office | of the United Nations. Supple- els and hauled to the primary crusher. by 

2 Principal destinations am nual. V+ 1968, p. 326: diesel trucks. This crusher will reduce the. | 
Kingdom 1,875, France 1,346, West Germany ore to minus-150-millimeter size. After 

"3 Statistical Office of the European Communities. crushing, the ore will be reduced to mi- 
Foreign Trade. No. 5, 1968, pp. 114-126 (9 months nus-2.36-millimeter size in a 19-foot Aero- 

: ): . fall mill, mixed with 1 percent salt and 
Table 33.—Mauritania: Imports of — 1.5 percent coke in a rotating mixing tube 

selected mineral commodities and heated in 12 indirectly fired furnaces. 
(Metric tons unless otherwise specified) Calcined material will be reduced to 0.15 

Commodity 19671968: millimeter in conical ball mills and classi- 

| TF fied by cyclones. Overflow from the cy- 

Aluminum. 297 wa Clones will be treated by parallel banks of 
Loppers scl metal, semimanuw. | 94 NA flotation cells. Concentrate will be filtered 

reectures a 28.775 14,826 and stockpiled for shipping. Tailings will 
Tin. -----2_-_------ -long tons _- 219 NA be pumped to a pond, where water will be 

Cement, lime, etc..._..-.------. 26,080 5,781 .reclaimed and recirculated to the mill. If 
Clays and clay products__...--:. 295 201 ns are completed, the compan 
Felines, non tioctened=.222 22,872 gigi: Present plans are comp company 
Pigments._____..--.---..._-_-- 111 36 Will produce 20,000 tons of metal in con- 
Salt_......--..--...---.------- 1,992 NA i . n le Stone and sand and gravel. 222227 92 «NA scentrate form in 1970. A contract for sa 
Other crude mineral products..___ 1,911 NA 
Nonmetallic mineral manufac- TTT 
tures. ___..._.--------------- 262 NA _ . ; 
MINERAL FUELS AND RELATED 7 Skillings’ Mining Review. V. 59, No. 7, Feb. 

MATERIALS 14, 1970, p. 4. ; 

Coal, coke and briquets____-_---- 24 NA ™ Industries Et Travaux D’Outremer (Paris). 

Petroleum refinery products____-_ 284,102 28,044 West Africa. No. 190, September 1969, p. 763. 
ee ™ Mining Journal (London). V. 273, No. 6992, 

NA Not available. Aug. 22, 1969, p. 172. 
1 Statistical Office of the United Nations. Supple- ™ World Mining. What’s Going on In World 

ment to the World Trade Annual. V. 8, 1967, pp. Mining. V. 6, No. 3, March 1970, pp. 57-58. 
527-531. ™ Industries Et Travaux D’Outremer (Paris). 

2 Statistical Office of the European Communities. West Africa.. No. 188, July 1969, p. 597. 
Foreign Trade. No. 5, 1968, pp. 114-126 (9 months 75 U.S. Embassy, Nouakchott. State Dept. Air- 

. 1967). gram A-211, May 27, 1966, p. 10.
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of concentrates was signed by SOMIMA. per day and 1,700 kilowatts of electricity 
_ Installation of a pipeline to provide water was inaugurated in January.?7 The $4.5 

from Bennichab about 75 miles away was million plant, which was financed by the 
completed. : : French Fonds d’Aide et de Coopération 

Mining of yttrium at Bou-Naga contin- (CFA), will provide fresh water for the 
ued with the product being shipped to the town of Nouakchott. | 
Péchiney-Saint-Gobain plant at Rochelle, The vessel Glomar North Sea drilled the 
France.76 Exploitable reserves were esti- first hole for Amoco Mauritania Petroleum 
‘mated at 1,200 tons of ore containing 4.4 Co. in water 285 feet deep, about 19 miles 
percent of yttrium for each 3.3 feet of off the coast of Cap Timiris. The initial 
depth. | | . : geophysical survey revealed an interesting 
A desalinization plant with a production structure in the southern part of the con- 

capacity of 105,900 cubic feet of pure water cession area.78 | | 

NIGER 7 

The mineral industry of the Republic of export of tin concentrate, valued at 
Niger consisted mainly of tin and gold $178,000, compared with $159,000 in 1967. 
mining and the production of cement and Imports of mineral commodities in 1968 

: associated construction materials. Despite were mainly iron and steel semimanufac- 
| the negligible value of minerals output, tures, valued at $553,000 and petroleum 

compared with other segments of the econ- products, valued at $171,000. In 1967 these 

omy, prospects for increased activity in commodities were valued at $643,000 and 
mining are very promising. Production of $705,000, respectively. : : 

: uranium from deposits in the vicinity of Progress in development of the open pit 
Arlit, 155 miles northwest of Agadés, could mine and uranium concentration plant .- 

oe develop into a steady source of revenue for and ancillary facilities at \Arlit was re- 
the Government of Niger. Investment in ported by Société Des Mines De I’Air 

| _. uranium mining by Germany, Italy, and (SOMAIR). However, work reportedly has 
| Japan, in addition to that of France, indi- been progressing more slowly than antici- 

cated the potential development of a_ pated, owing to difficulty in procuring and 
major industry by world standards. Petro- transporting plant equipment to the mine 

| leum exploration in Niger by three United site. Some difficulty also has been experi- 
_ States firms could discover other significant enced in removing sandstone overburden 

of mineral resources. The Government indi- from the mine. As a result of these prob- 
cated that it would welcome investment lems, original production schedules have 
from private industry in the development been altered to 750 tons per year by 1971 
of Niger’s: mineral resources. Exploration and 1,500 tons per year by 1974. SOMAIR 
for mineral resources was being carried out planned to construct a 180-ton-per-day sul- 
by the United Nations Development Pro-  furic acid plant at Arlit, which will use 
gram, the French Atomic Energy Commis- sulfur as the raw material supply.81 Pres- 
sion (CEA), and the Food and Agriculture ent plans for transporting the uranium 
Organization (FAO). An FAO drilling to France and other markets reportedly en- 
crew discovered. considerable underground vision construction of a road from Arlit to 
water in the Dallol Maouri valley between Tahoua, passing through Agadés. The con- 

- Gaya and the Nigerian border. A mineral centrated uranium will be carried by truck 
study of South Maradi and Danagarim— to Carakou, Dahomey, and by railroad from 
Mounio was being conducted under a  Carakou to the port of Cotonou, Dahomey. 
grant by the French Fonds d’Aide et de Waal D, 

Cooperation (CFA). CEA was still exploring L'Industrie Miniere. Septeriber 1569, oe 0. De 
for uranium in its concession area north ™ International Financial News Survey. De- 

and east of the Air Mountains. Sera ee 1968 eo ose in Mauritania. V. 
' The value of mineral output in 1969, es- % Petrole Information. Mauritanie. No. 1130, 

timated at about $1.7 million, was negligi- May pio 1900, P- 52. : , pared by Henry E. Stipp. 
ble compared with other segments of the * Where necessary, values have been converted 

. . . from Communaté Financiere Africiane Francs 
economy.80 Foreign trade in mineral com- (CFAF) to U.S. dollars at the rate of CFAF276= 

modities in 1968, consisted mainly of the “Sf Siitur, Niger. No. 81, March-April 1969, p. 8.
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Table 34.—Niger: Production of mineral commodities . 
en 

| Commodity | 1967 1968 1969 
eran nner crc e researc sry SS SSS aS SS 

| METALS . | 
Gold, mine output, metal content_____....-..-........-..troy ounces__ 51 r170 161 

mm: ‘ 

Concentrate, gross weight____.._........__...-.._._---long tons_- 719 100 | 122 
Concentrate, metal content.._.......-.-....-_..---__--_.._do___- ' 55 10 - 493 

NONMETALS | 
Building stone. ..-_..........--.---..--.---.-.--..-.-_cubie meters__ 748 NA NA 
Cement___...------------..-------------------.-----thousand tons_- 22 23 25 
Clays, common._.-_.....-.--..---.---.-----------.------_----do_... 2,940 NA NA 
Gravel. _._-.---.--.--.---..--.---------.-.-...----_--cubiec meters... 4,211 NA . NA 
Gypsum._--_-----...-.-.--------+--------------.-------_metrie tons-. 1,588 1,957 1,500 | wes 
Limestone.-__--........-.--.---------.---------.---.---------do____ 31,287 29,665. 30,000 
Salt eo... ------do_-_-. 4, 500 4,000: § 4,000 
Sand___..--------.--.----- eee -_---do__-__ 6,320 e 3,000 . 2,000 . 

e Estimate. r Revised. | NA Not available. | 

| _ Table 35.—Niger: Foreign trade in selected mineral commodities 
. (Metric tons unless otherwise specified) 

Commodity 1967 1 19682 © 

EXPORTS } 
METALS | ; | 

Tin, ore and concentrate__....---.---.------------------------------long tons__ r%9 689 

| IMPORTS 
METALS | | 

Aluminum, metal__..._..-.--------------------------- eee 3 40 NA 
Copper, metal._..__...-..----.----2----~ ee ee nn eee 311 ~ NA 
Iron and steel, semimanufactures_.-_.__...-.---.------------------------------- 5,066 3,346 
Zinc, metal__.-.--.--.------------------------- eee 400 NA 

| | NONMETALS : | 
Cement, lime, ete__._.....-----.-----=----------------- ee ee eet 178 503 
Clays and clay products, including refactory “brick........_-.-_....-.--..-------_-- 3 40 228 
Fertilizer materials, manufactured...__..........-.---.----------..~-------=----- 3181 495 
Pigments__..-.....-.------------------------+- +--+ eee enn eee 262 185 
Nonmetallic minerals, crude unspecified_.......-.....-.-----.-...---. 2. -- ~~ «39,079 NA. 
Nonmetallic mineral manufactures__......-...--..--.-----------------------+---- NA 15 

MINERAL FUELS AND RELATED MATERIALS 
Gas, natural and manufactured. -__.-..----------------------------------------- 2 80 NA 
Petroleum refinery products____.-.-.------------------------------------------ 35,860 | 866 , 

| Revised. | NA Not available. 
1 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1967, pp. 360-364. 
2 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1968, pp. 533-537. 
3 Statistical Office of the European Communities. Foreign Trade. No. 1, 1968, pp. 122-183 (8 months 1967). 

An Italian firm, Somiren, signed a contract Inc., Continental Oil Co. Inc. (CONOCO), | 
with SOMAIR for an 8-percent interest in and Global Energy Co.82 CONOCO re- 
the uranium operations at Arlit. ceived 111,920 square miles in the southern 

A group of Japanese firms were studying half of Niger adjacent to the Chad border. 

uranium deposits in Niger as a result ofa Texaco Neceived meio ental’ miles ‘di 
French proposal for joint development of the Ch d es den. Cl et Ene s “Co. an 

these resources. Reportedly, the Japanese © ag Doreen, onal Snergy “0. was 
oup was interested in exploiting deposits SY°" 29 area in f he western corner. near 

e AL k P 8 cep Niamey. Terms for the concessions in- 
ab Akokan. | cluded a 50-percent profit-sharing with the 

Petroleum exploration concessions were Niger Government and expenditure during 

approved by the Niger Council of Minis- the initial 5-year period of $5.9 million by 
ters for three United States firms, Texaco, _CONOCO, and $3 million by Texaco. 

RWANDA ®2 | 
No major mineral developments were re- mined, other minerals known to exist in- 

ported in Rwanda in 1969. The country’s clude bismuth, monazite, magnetite, phos- 
mineral potential is to be evaluated by a phate, and uranium. 
geological survey scheduled to start in 1970 =—~—_ 
under the Special Fund of the United Na- 8 Petroleum Intelligence Weekly. Niger. V. 8, 

tions. In addition to the minerals presently 9; 3!, Dec. 22, 1969, p. 6, . a sp y 83 Prepared by Eugene R. Slatick.
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| Minerals are Rwanda’s second most million in 1968. A rise in the world 

“important source of foreign exchange after market prices for tin late in 1969 resulted 

agricultural products; they account for in the liquidation of tin stocks. 
: about one-third of the country’s total ex- La Société Minétain-Rwanda (MINE- 

port earnings. In 1968 mineral exports TAIN), the major tin mining company, 
were yalued at about $5.6 million,84 com- Teported that its reserves were nearing de- 
pared with a total of about $16 million pletion. Increased production will require 

for all exports. _ : new investment, which reportedly is un- 

. P mo . likely in view of the uncertainties of the 
Cassi terite continued to be the chief company’s mining rights under the mining 

, mineral produced and exported; the indus- code enacted in 1967. 
try continued to be plagued by smuggling. |= Wolframite production was valued at an 
Cassiterite production in 1969 was valued estimated $1 million in 1969, compared 

at an estimated $3.8 million, from $3.3 with $1.2 million in 1968. 

Table 36.—Rwanda: Production of mineral commodities 

. oo (Metric tons unless otherwise specified) | 
en 

Commodity . 1967 1968 1969 1 

METALS , 
Beryl, ore and concentrate, gross weight__.---------------------------- 109 148° 250 

Columbium and tantalum, ore and concentrate, gross weight__----------- 31 28 29 - 

Gold, mine output, metal content__._.----.--.-----------troy ounces_- 3 NA NA 
. In: . . - 

Ore and concentrate 2____......-----------------------long tons... 1,929 r1,767 © 1,600 

Content of concentrate___.......-.-.----------------------do_... ¢1,893  ¢71,272. 1,150 
Tungsten, ore and concentrate___...--.---------------------------+-- 538 r 536 440 
geno TSS 

e Estimate. r Revised. NA Not available. 
1 Estimates based on data for 9 months. 

Do 2 Includes small quantity of mixed cassiterite-columbite-tantalite concentrate. 

Table 37.-Rwanda: Foreign trade in selected mineral commodities 4 

| ot - (Metric tons unless otherwise specified) 
i 

Commodity 1967 ! -1968 2 OO 
EXPORTS 

te ere a 
A 

- 

METALS 7 
Beryllium, beryl ore and concentrate__..--.------------------------------------- 170 NA 

Columbium and tantalum, ore and concentrate_._.--..--------------------------- 58 NA 

Tin, ore and concentrate_ - - oe eee eee ee eee eee eee enue ee--e---------long tons... 2,146 1,149 

Tungsten, ore and concentrate____._--_---------------------------------------- 647 - 260 
a ee en 

IMPORTS 
an 

| METALS 
Aluminum, metal, including alloys, all forms__..--------------------------------- 42 NA 

Tron and steel, metal, semimanufactures___-_..-.-------------------------------- 1,248 2,675 | 

. NONMETALS 
Cement... ________- en nn nnn eee ee enn ee nn enn ne enn ene nnn nee e ee ee--- 13,426 NA 

Salt... -.. oon nnn ne ene eee eee ene ee eee= 6,271 NA 
. MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products_.__----.------------------------------------------ 13 ,435 122 
alee da deen 

r Revised. NA Not available. 
1 Bulletin de Statistique, République Rwandaise. No. 13, April 1967; No. 16, January 1968; and Statistical 

Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1967, pp. 460-462. . 

2 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1968, pp. 681-685. 

SENEGAL ® 

The mineral industry of the Republic of gal, tegether with international organiza- 

Senegal consisted mainly of phosphate rock tions such as the Bureau de Récherches 

mining and the manufacture of cement, Geéologique et Miniéres (BRGM), the Eu- 

fertilizer materials, and petroleum refinery ropean Economic Community (EEC). var- 

products. Small quantities of salt and con- ious organizations of the United Nations, 

struction materials also were produced for and the U. S. Agency for International De- 

local use. Exploration for crude petroleum velopment (AID) continued exploring for 

_ Offshore on Senegal’s Con tinen tal Shelf was & Where necessary values have been converted 
the most notable activity in the minerals from Rwanda. eeanes (RF) to U.S. dollars at the 

. rate o = Us. 

sector in 1969. The Government of Sene- 8 Prepared by Henry E. Stipp.
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potable water aquifers and viable mineral lizer material exports, valued at $17.8 mil- | 
deposits. To attract foreign investment lion, and manufactured fertilizer materials, 
capital, the Government has instituted a valued at $1.1 million. In 1967, exports of 
uberal Gane coe and signed an In- these materials were valued at $13.9 million | 

vestment uaranty Agreement with the and $860,000, respectively. Imports of min- | 
United States Government. | wee | 1s a, 

. as . eral commodities in 1968 were chiefly pe- 
According to statistics, the value of 1969 troleum products, valued at $4 millior | 

minerals production decreased about 10 di P d 1 u , ° mu 10n, os 

percent to $18.5 million, compared with 4%¢ 170R and steel semimanu actured prod- 
about $20.6 million in 1968. _ ucts, valued at $5.9 million..In 1967, im-., ne 

Senegal’s foreign trade in mineral com- ports of these products were valued at $6.4. 
modities consisted mainly of crude ferti- million and $5.5 million, respectively. —. | 

_ Table 38.—Senegal: Production of mineral commodities | 7 

| (Metric tons unless otherwise specified) | Pe 

mo Commodity | 1967. 1968 1969 

NONMETALS oe 
Attapulgite.___.....- 

22 eee eee.) 5: 1,482 4,480 3,940 
Cement, hydraulic.____..-.-......-.--.-...-..--...-.-thousand tons.. © 1172 | r 188° 207 - 
Fertilizer materials: oo, 

Crude: a | 
Aluminum phosphate. __.._..._.-..--..-- 1-2 -------.---.--. 151,282 160,400 164,398 
Calcium phosphate. -------------------------thousand tons. _ 1,115 r1,110 1,100 . 

Manufactured: . 
Aluminum phosphate, dehydrated. _._...........-.-.-.-..---- 51,762. .* 48,640 36 , 666 
Other !___- 2-2 2 Leo -e------------------- «9,859 7,898 3,822 

Salt, all types *. - - - ----------------------------~-~---thousand tons_- 60 84 9 
Stone, marble_._-_..-.-.---.---.-------.----.----------cubiec meters. - NA . NA =; 183 

MINERAL FUELS AND RELATED MATERIALS | oo : 
Petroleum refinery products: . , a . a 

Gasoline, motor-_-__...--..-.-.-.-.--..-thousand 42-gallon barrels. - 1,226 185 —  59T 
Kerosine and jet fuel. ._._--.---......--.-.-.-.-___-_-__---do____ 1338 607 415 
Distillate fuel oil.._....-.--------------------------------d0---. 822 945 | 925 

. Residual fuel oil....._.....-.---.-.-_.--------.---_.----.-do___- 1,359 1,506 1,522 
Liquefied petroleum gas___........_-----.....--_-.-._..--.-do_.__. BT 70 15 

| Total__--.-------------- eee e eee eee eee eeee nee dow. 8,597 8,918 8, 584 
. * Revised. . NA Not available. , oo, | 

1 Includes products marketed under trade names of Baylifos and Phosphal. - 
2 Includes production of Mauritania, estimated at 500 to 800 tons per year. 4 

| Table 39.—Senegal: Exports of selected mineral commodities _ Oo 

| ' (Metric tons unless otherwise specified) . a 

, | ‘Commodity | | 1967 © 19682 

| METALS Cn : 
Copper, metal, including alloys: “ 8 

Scrap. ..------.---------------- +e 405 516 ! 
Unwrought-____-_------------------------------ ee eee eee 107 NA 

Tron and steel, metal, scrap____--..-.---.-----------------------$_------------- 83,607 8,087 
Lead, metal, including alloys, all forms__.__.........___--_.- ~~ eee NA 191 
“Other, metal__.-.-..--.---------------------------- 

++ -- eee eee: 742, #4 
NONMETALS . 

Clays and clay products, fuller’s earth. ___..._.--..--....-__-.- ~~~ __--_------- = 2:1, 500 672: 
Fertilizer materials: | ; 

Crude: oS 
Aluminum phosphate. -_-.._...-_.--------------------1---------------- 98,120 - 99,470 
Calcium phosphate. _-_..------..-.----.--------------_.--------------- ™809,500 2970,675 

Manufactured, phosphatic *.__.__.__.....---.------------------------------- 45,000 40,774 ” 
Salt and brines__._....._..-.-.-.-.-0--- eee.) =: 18 , 418 NA 
Other nonmetals, n.e.s____.---.-.-----.-------------------- eee 20 NA. a 

MINERAL FUELS AND RELATED MATERIALS ° 
Petroleum refinery products. _____.....--..------------------------------------ 322 5,162. 

_  eEstimate.. _* Revised. | NA Not available. | - 
t Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1968, pp. 509-511. 
2 Principal destinations, 1968: France 246,905; Japan 198,375; Netherlands 158,287. 

wane es dehydrated aluminum phosphate and products marketed under trade names of Baylifos and Phos- 
phal. | :
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: Fable 40.—Senegal: Imports of selected mineral commodities 
an ~ +. (Metric tons unless otherwise specified) 

| oe Commodity 1967 «19681 
SO METALS oe , | | 
Aluminum, metal, including alloys, unwrought and semimanufactures-___---.------- 164 142 
Copper, metal, including alloys, unwrought and semimanufactures_.__...._..---.--- 220 93 
Iron and steel, metal, semimanufactures: . , . 
- Bars, rods, shapes. _.--.-------------------------------------------------- 11,489 15,7138 

. Plate and sheet___..----------------------------------------------------- 8,096 6,159 
_ ~ Tubes, pipes, and fittings... -----------------------------+----------------- . 4,540 7,892 
Lead, metal, including alloys, all forms___..-_---.---.--------------------------- 68 69 

| OE NONMETALS | 
Asbestos, crude-____.-------------------------- - - ee en eee 183 341 

: Cement and lime.___-_._-----------.----------------------------------------- 2,277 3,288 
. _ Clays and clay products___.-.-.---.-_..-.--------------------------.---------- 2,268 1,617 

Fertilizer materials, crude and manufactured___..-------------------------------- 46,888 84,822 
Sulfur... eee eee eee 1,286 8,950 
Other nonmetals, n.e.s8__-..---.------+-------------------------4-- = eee NA 1,225 

| | - MINERAL FUELS AND RELATED MATERIALS | 
7 Petroleum: . : . 

Crude and partly refined___......----.._-_--.-------------+--------------- (2) 591,680 
Gasoline. .....--..----2 2 ee ne ee ene 1,963 1,581 
Kerosine_._--..----- 2 ee ee eee eee ee eee 8,089 _.-..... 
Distillate fuel oil. .....-.......-....-._--_---------------------- +--+ ----- «88, T7842, 908 

. Residual fuel oil...........-2..--..-----------------------+--------------- 942,866 119,997 
| _ Lubrieants_____- 2222222222222 2222 - ene enn n eee e eee e eee e eee ee----- 8,224 7,060 

NA Not available. ee —— 
1 Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, 1968, pp. 512-525. 
2 Less than }4 unit. | 

- The major decrease in minerals produc- cent legislation on mining or petroleum 
| tion occurred in the-output of aluminum _ enacted. | 

: and calcium phosphate. Compagnie Sén- Casamance Sulfur Co. and Casamance 
égalaise des Phosphates de Taiba was reor- Petroleum Co., subsidiaries of Texas Gulf 

. ganizing its operations by changing to a sulfur Co. (TGS), conducted a marine 
new system for hauling ore and using bucket gravity survey on the marine exploration 

| wheel excavators for mining ore and strip- area held jointly by TGS and Compagnie 
ping overburden. Reserves were estimated at_ des Petroles Total Afrique de l'Ouest 
40 million tons of recoverable ore. A plant (COPETAO) .87 A seismic survey was con- 

with a capacity for manufacturing 100,000 ducted for the two companies by Western 
: tons per year of various fertilizer materials Geophysical Co. Two wells were started at 

from local phosphate rock was described.86 yearend. One of these was a wildcat oil 
, ae plant, located about 7 ms east a - well located in the northwestern part of 

D'Eneyais Au Sénégal Societe Industrielle the exploration area. , 

| ‘Decree 67-1006, September 10, 1967, Esso Exploration Senegal was drilling a 

| _ which establishes an ad valorem tax on all Well in its exploration area, which extends 

products mined in Senegal except crude offshore from Dakar southward to the bor- 

petroleum and natural gas, is the most re- der with Gambia. 

| SOMALI REPUBLIC ** 

| Data are not available for mineral pro- Idrocarburi (ENI). Late in the year Nu- 
duction in 1969; however, the principal cleare Somala and Uran Erzbergbau awarded 
mineral output probably consisted of a few contracts to Hunting Geology and Geo- 
hundred tons of salt. Exploration for uran- physics for airborne spectometer, magneto- 
ium and petroleum continued. meter, and photographic surveys over their 

During the year Uran Erzbergbau, a _ concession areas. 
West German company, was granted a ura- A group on nine Japanese electric power 

| nium exploration concession northwest of §———————— 
Mogadiscio. nv is the third to 8 Dedryver, E. Construction d’une Usine d’En- 

gadiscio, The company is t d grais Au Sénégal Mines et Chimie, No. 140, 1969, 
undertake uranium exploration; the others pp. 115-421. 
are Western Nuclear Inc. and Nucleare So- “ow orld Petroleum Report. Senegal. V. 16, 1970, 
mala, a subsidiary of Italy’s Ente Nazionale Pres Prepared by Eugene R. Slatick.
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companies announced plans to send a team There were no further developments re- | 

to Somalia to study the exploratory work garding the reopening of the marine sait 

being done for uranium. works at Ras Hafun. Several studies have 

Sinclair Oil Co. and Marathon Petro- been made, but no definite plans have 
leum Corp. relinquished their interests of been reported. oe 

25 percent each in the United States-West The activity of the United Nations De- 
German consortium that has _ concession as 
areas totaling about 100,000 square kilome- velopment Program continued under ‘the 

ters along the coast. The German members second phase, which consists mainly of 
of the consortium formed a new group ‘More intensive studies of earlier mineral , 

and will continue exploratory work. No oil discoveries, particularly uranium, thorium, 

discoveries were reported during the year. and rare-earth minerals. 

SPANISH SAHARA *° | 

During the year Empresa Nacional Mi- weight tons will be accommodated, and 

nera del Sahara (ENMINSA), the Spanish the 60-mile, 2,000-ton-per-hour conveyor | 

State-owned mining company responsible system that will link the deposit with the | 

for mining the phosphate deposits at Bou- _ port. | | | 

Craa, established the operating subsidiary The Government of Morocco renewed its 

of Fosfatos de Bou-Craa, S.A. ENMINSA claim to the phosphate deposits in the 
was still negotiating with a French consor- §panish Sahara. The reserves are estimated 

tium regarding their possible participation at 3 billion tons; the thickness of the de- 
in the project. posits range from 9 to 30 feet. 

, Production at the rate of 3.3 million During the vear Continental Oil Co 

tons of concentrates is expected to begin C ON Of O en n drillin ll. calle d 

_ in mid-1971, when a 5-million-ton-per-year és h ey 1 , . 00 © 4 we th of 

beneficiation plant is scheduled to be oper- | Satie Ci a-t, a be . 260 f cof tee 

_ ating. Two other similarly sized plants are Gon OCO is. vt of 2 Grau vr tized of 
_ reported to be planned so that the total C . fol a aan s Bleos. SA 

annual output of concentrates will eventu- ompania = *spanola oe etroleos, 9th. | 

ally reach 10 million tons. The first plant (CEPSA) , and Spanish Gulf Ou Company. 
.. 1, ws The CEPSA-Gulf combine drilled an un- 
is to be built by Kléckner-Humboldt-Deutz ful well north of the present site ir 

of West Germany at a cost of about $7 1966. ul well north oF the present site . 

million. " | 

At yearend 1969, construction was almost In April Union Carbide Corp. applied | 

finished on the port installations at El for offshore permits totaling 3.9 million 
Ain, where vessels of up to 100,000 dead- acres. — 

SUDAN *° 

There was little development in Sudan’s oil could be present in parts of eastern 

mineral industry, a minor part of the Sudan. Further studies are scheduled. 

country’s economy. In October the Council A 170,000-ton-per-year fertilizer complex 

of Ministers of the new Government, €s- jis planned for Sennar. It will cost about 

tablished by coup d’etat in May, passed a $30 million. Earlier plans were to build a 

resolution to nationalize the import of smaller plant at El Roseires. 

products that are vital to the country. It A new cement factory began production | 

also decided to create a national petroleum during the last half of the year at Rabak, 

corporation that would control petroelum =. voce the White Nile from Kosti.91 

refining, marketing, and trade. It called for 
a majority share in the Port Sudan petro ~~ 

leum refinery, which is owned by Shell 89 Prepared by Eugene R. Slatick. 

and CP (Sudan) Ltd. Studies by a Soviet Prepared by Eugene R. Slatick. 
: : <4 Barclays Overseas Review (London). Novem- 

exploration team in October indicated that per 1969, p. 31.
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Table 41.—Sudan: Production of mineral commodities , 

(Metric tons unless otherwise specified) . 
——— TCC A 

Commodity 1967 1968 1969 
LL 

. a METALS 
Chromite, gross weight____.------------_-------------------thousand tons__ 25 22 26 
Gold, mine output, metal content________...__.______.____._-___troy ounces__ 200 29 NA 
Iron and steel, iron ore and concentrates___._._______--__.____thousand tons... 5 

. Manganese, ore and concentrate, gross weight__.......-..-__-._-.-2.---------. 2,500 5,000 850 
| NONMETALS 

Cement, hydraulic.__....--.--------------------------------thousand tons__ 133 145 8 175 
Gypsum and anhydrite, crude___.-_-..---.--------------i--------__-_-----_- 3,732 10,226 NA 
Magnesite, crude. ___._.-_----------------------------+------__-----.----. 4,000 6,500 500 
Salt, all types.__.--..-----------------_-------------- eee eeeeee 57 50 51 

MINERAL FUELS AND RELATED MATERIALS 
__. Petroleum refinery products__--....-...-..-._----thousand 42-gallon barrels... © 4,300 4,063 4,978 

e Estimate. NA Not available. . | 

Table 42.—Sudan: Foreign trade in selected mineral commodities 
; (Metric tons unless otherwise specified) | 
i 

a Commodity 1967 1968 
. LT See SSeS css rhs er hei ss PSLSESSERSSSOSN 

EXPORTS . 

METALS . 
Chromium, ore and concentrate. _-._.....---.------------------------- eee NA 10,394 
Iron and steel: a - 

Ores___-.------------ one eee 8, 750 10,015 
Metal, scrap.-_....-.--.------------- ee eee 1,857 1,590 

Other nonferrous base metals, ore and concentrates.....-.-..---.---------------- | 120,500 NA 
nr ner erence Sr Psa eS 

ro _ IMPORTS 
eS SSS SS SSS vues sss ru sie se se sips PUA 

. METALS 
Aluminum, metal, including alloys, all forms...__..__._..__..._-________..-____-_ 1,390 953 - 
Copper, metal, including alloys, all forms__...___....._--_--__-____-- ei eee 155 156 

. Iron and steel, metal, semimanufactures.__.__......--.-------------_----------. 77,284 108,362 . 
Lead, metal, including alloys, all forms._._...-._-._-_-__-_------_ eee 69 244 
Zinc, metal, including alloys, all forms.__.__....___-__-_-.______--.---__-__ ee 9 265 

. Metallic oxides, mainly for paints..._.....---.-_..--_-___-- eee 222 152 
| NONMETALS 

Abrasives, all forms_-__-.-._..------.------------------------- eee eee - 81 92 . 
Cement.-_--.-..------------------------------------------~-thousand tons_. 17 8 
Chalk....--------------------------------~--~----------------- eee 144 250 
Clays and clay products (including refractory bricks)_____.......-..-__-___-_____- 423 675 
Fertilizer materials: . 

- Manufactured: 
. _ Nitrogenous...-_.-.---..-..------------ eee -ee---_-- = 66, 065 9,073 

Phosphatie__..-------------------------------------- eee 330 145 
Mixed (other)-__-.-.-----------.-.----------------------- +--+ 10 2,079 
Sulfurie acid and other inorganic acids__..._.-._-__1--_----__-_ eee 480 247 

Gypsum___..---------------------- + -- ee eee 4 884 
Lime___....0----- 2 eee eee eee 410 6 
Salt__.---.2..--- eee eee AQT 93 
Sodium and potassium compounds, n.e.s_____-._._..__..--.--_ eee ee 3,171 | 3,012 

MINERAL FUELS AND RELATED MATERIALS 
| Coke and semicoke. ____-----_------------+------------------- +--+ -- eee eee eee 1,000 

Petroleum: 
Crude____...-_-..--.---_______-_____..___.-_-thousand 42-gallon barrels_. ¢° 5,900 4,902 
Refinery products_________..-._____ edo. 1,626 8,086 

e Estimate. NA Not available. 
1 Includes manganese ore and concentrates. . 

SWAZILAND * 

The mineral industry of Swaziland con- by the Government. The economy of the | 

tinued to expand output of its principal country also was aided by remittances of 
commodities—iron ore, asbestos, and coal. $151,558, mainly from 7,500 Swazis working 

Development of a mineral industry has re- in the gold mines of the Republic of 
sulted in a substantial increase in revenue South Africa. The Swaziland Government 

received by the Government. In the announced a $32.3 million Development 
1969-70 fiscal year, estimated revenue from ~s prepared by Henry E. Stipp. 
land and minerals was $336,000,93 or fron Where necessary, values have been converted 

about 1.6 percent of total revenue received 4,07 20U'8 Re Gast doe (R) to U.S. dollars at
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Plan, which would invest about $3.5 mil- at $8.5 million, and coal valued. at 

lion in mining, industry, and commerce $132,580. In 1967 exports of these commod- | 
over a 5-year period, starting in the ities were valued at $15.8 million, $8.2 mil- 
1969-70 fiscal: year. Investment would be in lion, and $90,020, respectively. Exports of 
infrastructure, improved education, train- iron ore were shipped mainly to Japan. 
ing, and other services needed by the pri- Asbestos exports went mainly to the 
vate sector for minerals development. The United Kingdom, Belgium, and France. 
Government also pledged to encourage in- Quantity figures for mineral exports were 
vestment of foreign capital in the mining not available except for iron ore, which to- 
industry and other sectors of the economy. taled. 2,050,420. metric tons in 1968, com- — 
Swaziland’s Government concluded an_ pared with 1,743,519 tons in 1967. Statistics 
agreement with the Republic of South Af- on imports of mineral commodities in 1968 
rica for a revision of the Customs Union were not available except for mineral fuels 
agreement of 1910. and lubricants which were valued at $4.1 

The British Government agreed in prin- million, compared with $4.8 million in - 
ciple to finance the first phase of a survey 1967. 
of coal reserves in the Bushveld area of Representatives of several Japanese steel | 
Swaziland. Problems involved in building a firms were interested in increasing and ex- a 
thermal power station and use of the coal tending shipments of iron ore from the 
for power generation also would be Ngwenya mine operated by Swaziland Iron 
studied.294 The Geological Survey and Ore Development Co.95 Iron ore now 
Mines Department was drilling iron ore being shipped to Japan contains about 

deposits for evaluation and beneficiation 645 percent iron. Additional exports of | 

. tests on the ore. This investigation was iron ore to Japan would be lower in grade; | 
conducted under a United Nations Devel- however, these sales could be profitable to 

opment Program grant. In September it the mining company and Government | 
was announced that Swaziland had joined since investment in plant and equipment 
the International Monetary Fund and the would have been largely depreciated by : 
World Bank. 1974 when the present contract ends. Japa- 

Production of mineral commodities in nese firms also were investigating the feasi- 
Swaziland was valued at $27.4 million in bility of prospecting and mining unleased 

1969, compared with about $25.6 million iron ore resources.96 

in 1968. The rise in total value of miner- Prospecting work on asbestos deposits _ 

als production was mainly the result of an near Emlembe, being conducted by a sub- 

increase of 8.5 percent in the value of iron 
ore to about $17.9 million, and an increase OO | 

of 5 percent in the value of asbestos to S.A, Mining and Engineering Journal (Johan- . 

$8 8 million nesburg). Swaziland Study of Coal Resources. V. 

, ° : ‘ ‘ wees 80, Pt. 2, No. 3997, Sept. 12, 1969, p. 615. 

Foreign trade in mineral commodities in % Standard Bank Review (London). Swaziland. 
i iefiv f iron November 1969, p. 30. . 

1968 consisted chiefly of exports 0 % Standard Bank Review (Johannesburg). Swazi- 
ore valued at $16.6 million, asbestos valued —jand. No. 611, February 1970, p. 27. 

| Table 43.—Swaziland: Production of mineral commodities 
. . (Metric tons unless otherwise specified) | 

Commodity ! 1967 1968 1969 
a 

METALS 
Iron ore, direct shipping_._------------------------thousand tons_- 1,744 2,050 2,303 

NONMETALS 
Asbestos, chrysotile._......--------------------------------:----- 36,427 r 36,197 39,087 

Barite_.__...__--_--_-----------------------------------+,------ 565 888 571 

Clays, kaolin__......-.------------------------------------------ 1,860 2,145 1,657 

Stone: 
Pyrophyllite_....------------------------------------------- 599 581 599 

Other......--------------------------------- eee eee 28,171 248,577 2 52,588 

MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous_-__.-_.-..-------------------------------------- 77,962 96,789 104,253 
eee eee 

r Revised. ; | 

1 In addition to commodities listed, simple construction materials such as clays and sand and gravel were 

produced, but quantitative data are not available. 
‘ 2 Cubic yards.
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sidiary of London-Rhodesia Mining and other known deposits of pyrophyllite and 
Land Co. Ltd., was expected to be con-_ silica have been received. Low-grade iron 
cluded in 2 to 3 years.97. | ore deposits also occur in the vicinity of 
. Swaziland Collieries Ltd. completed a Gege, but are not considered to be of eco- 
vertical prospect shaft 7 miles south of its nomic importance. | 
mine at Mpaka.98 Bulk samples of coal Anglo American Corporation of South 
were obtained from the shaft and given to Africa, Ltd. of South Africa was surveying, 
potential buyers. A Japanese firm, Sumi- by soil and stream analyses, 5,800 square 
tomo. Shoji, expected to purchase good miles of Swaziland.2 The investigation was 
quality coking coal from Swaziland.99 expected to last for about 1 year. Anglo 

Deposits of kaolin and pyrophyllite re- American’s contract with Swaziland did not 
portedly were. being mined in the Usutu guarantee to give the corporation exclusive 
area located between the Mkhondvo and _ prospecting rights to any area of mineral 
Great Usutu rivers.1 Applications to mine occurrence found. | 

| TOGO? | 

_ In 1969 phosphate rock mining and reach about 20,000 tons in 1970, mostly for 
| processing continued as Togo’s principal export. The operating company is Societe 

mineral industry as well as a major one in Togolaise de Marbrerie et de Materiaux 
the country’s economy. A marble industry (SOTOMA), a joint venture comprised of — 
began late in the year, and steps were un- the Togolese Government and Italian pri- 

- dertaken to establish cement and salt in- vate interests. SOTOMA plans to use do- 
dustries. a | mestic kaolin deposits to operate a ceramic 

7 | Compagnie Togolaise des Mines du _ plant at the complex, and local clays to 
Bénin continued to be the only producer make bricks at a rate of about 25,000 per 
of phosphate rock. Output in 1969 totaled day. | 
1,472,682. tons, compared with 1,375,000 Plans were underway to start building a 
tons in 1968. The value was $16.6 million+ 100,000-ton-per-year clinker-crushing _ce- 
in 1969, compared with $15.6 million in ment plant near Lomé. Initially, the plant 

1968. Exports of phosphate rock in 1968 will use imported clinker to produce ce- 
totaled 1,357,000 tons; the two chief desti- : | 

| nations were France (568,600 tons) and =—-——————— | 
: the Netherlands (335,700 tons). During 7 Standard Bank Review (London). Swaziland. 

| 1969 four separators with high-intensity February 1970, B- “6. tote 96. | 
electro-magnetic fields were installed in the 9 Japan Echo. No. 1810, Aug. 15, 1969, p. 3. 

preparation plant. They will enrich the Mining, Jounal, (rondon). Swaiand’ Mi. 
output by reducing the content of ferric 2 Mining Journal (London). Swazi Mineral Sur- 
and aluminum oxide from 4.5 percent to vey sv: 274, No. 7013, p. 58. 

. repared by Eugene R. Slatick. 
less than 2 percent.® . 4 Where necessary, values have been converted 

A marble quarry at Gnaoulou and a (Far) to US. dollars at the rate of CFAF2iT= 
processing complex at om began OPO US$1.00; “the rate was changed in August to 
tions late in the year. Production in a -00. 

totaled 2,500 tons, but it is expected to Dee 19 eb oes nen) - V. 273, No. 7009, 

Table 44.—Togo: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

EXPORTS 

NONMETALS 
Fertilizer materials, crude phosphate-___~-__------------------------------ 1,005,199 1,362,107 

IMPORTS 

METALS 
Iron and steel, metal, semimanufactures, all forms.__.-...._....-..-______ __- 9,348 4,162 

NONMETALS 
Cement, lime, and other building materials__...-.._----.__..--_-_--_-_______- 29 , 792 20,272
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ment for the local market. If the large was scheduled for about 8,000 feet. In De- | 
limestone deposits at Avéta are developed, cember Ashland Oil and Refining Co. ac- 
clinker-making facilities will be built with quired the 9-percent interest that Industrial 
a capacity of about 1 million tons per Resources and Capitalization, Inc., held in 
year. The output would be for the local Frontier Togo Petroleum Co. The owner- 
and export markets. The economic feasibil- ship of Frontier Togo Petroleum Co. is as . | 
ity of developing the deposits has been follows: Union Carbide Petroleum Corp., | 
questioned because the limestone contains 37 percent; Amerada Hess Corp., 37 per- 
a high percentage of phosphate. ' cent; Frontier Petroleum Co., 8 percent; a 
_ Societe des Salines du Togo (SALINTO) Kock Industries, 9 percent; and Ashland 
plans to extract salt from sea water at an Oil, 9 percent. — —_ - 
initial rate of 6,750 tons per year. No date A mineral survey carried out with the 
was set for the project. . assistance of the United Nations Develop- 

- Togo’s first exploration oil well was ment Program reported copper-bearing sul- 
: being drilled offshore late in the year by phide deposits in the Palimé area. The de- oS 

Frontier Togo Petroleum Co. The well was posits were being evaluated. Preliminary 
about 12 miles southeast of Lomé and in _ studies indicate that they may be exploited | 
187 feet of water; the total drilling depth for copper and: pyrite. | 

| UPPER VOLTA ° | . : 

No recorded minerals were mined in the deposits. The Government hopes to | 
Upper Volta in 1969; the most recent min- build the railroad with the assistance of 7 
ing, for gold, was in 1966. Large reserves the United Nations Development Program. | 
of manganese are present in the northeast, Other potentially exploitable mineral de- | 
at .Tambao, but they are not being devel- posits include copper at Diénéméra and 
oped. Several companies, including a U.S. limestone at Tin Hrassan. Prospecting for | 
firm, are interested in exploiting the man- antimony, lead, and molybdenum is ex- | 
ganese, but no one has been willing to pected to begin in 1970. 
finance the projects that will make the ex- = —_________ | — 

ploitation feasible.’ Chief among these is a 7 Prepared by Eugene Bey ts, No. 15, Apr. . 
219-mile railroad from Ouagadougou to 43 1970, p. 25. :
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| BAHRAIN ° 

Major mineral developments in Bahrain Natural gas produced during the year to- 
in 1969 involved the petroleum industry taled 33,440 million cubic feet. Of this, 

and the Persian Gulf’s first aluminum 10,906 million cubic feet were used as fuel 

smelter. Construction of the new alumi- at the Jufair powerplant and the Bahrain 
num plant by Aluminium Bahrain, Ltd. Petroleum Co. -Ltd. (BAPCO) refinery 
(Alba), began in January 1969. During while the remainder was injected into the 
the year, ownership of Alba changed by oilfield for reservoir pressure maintenance 
the addition of new members. Currently and conservation purposes. | 

Alba is a consortium consisting of the Two natural gas development wells were . 
Government of Bahrain, 20 percent, and = drilled into the pre-Permian (Khuff Zone) 
the following foreign companies: General pa, reservoir underlying Bahrain’s oilfield. 
Cable Corp. (a United States firm), 18 Gas from these wells will fuel gas turbine 
percent; British Metal Corp., 18 percent; generators to produce electricity needed for 
Aktiebolaget Electrokopper (a Swedish smelting at the new aluminum plant. 
company), 18 percent; Western Metals . . . 
Corp. (a British firm), 10 percent; and. Six oil development wells were drilled 

Guinness Mahon (an international banking the Bahrain Zone during 1969 and 
and investment firm), 7 percent. The re- the extensive workover program which 

maining ownership is unknown. When began in 1968 was completed during the 
completed in 1972, at a cost of $72 mil- Yar. Continued field improvements by 

lion, the 90,000-ton-per-year plant will em- BAPCO which helped bring about the 
ploy about 600 persons and will be ex- ————— 
pected to provide about an equivalent of + Supervisory foreign mineral specialist (petro- 

$50 million annually in export earnings. eum), Bureau of Mines, Washington, D.C. 
The plant will use alumina from Western we roreign mineral specialist, Bureau of Mines, 

. ., ashington, D.C. 

Australia and natural Sas from Bahrain's 3 Foreign mineral specialist (petroleum), Bureau 
oilfield. of Mines, Washington, D.C. 

Crude oil production from Bahrain’s 4 Physical scientist, Bureau of Mines, Wash- 
. . ington, D.C. 

only one Id averaged 76,093 barrels daily 5 Prepared by David A. Carleton, Bureau of 
in 1969 just slightly above that for 1968. Mines, Washington, D.C. | 

905
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| ‘Table 1.—Bahrain: Production of crude petroleum and petroleum refinery products 

| (Thousand 42-gallon barrels) _ . . $$ 
Commodity 1967 1968 1969 p | a an tact 

Crude petroleum_____.....-... 2-2 oe. =—25, 370 27,598 27,774 

Petroleum refinery products: a 
. Gasoline and naphtha______._._.....--__-----.----------------.. 16,817 12,956 15,648 

Jet fuel____-_--_-------- +e. 18,407 15,227 18 , 752 
Kerosine_ ___._..--------------------L-------------- eee a----- 2, 804 1,895 1,102 
Distillate fuel oil. ___....----------_-------------------------.-- 18,968 13 , 682 17,101 
Residual fuel oil__.....----------------------------------------- 37,844 35,574 35,651 
Other_..-.....------------------e eee 811 1,345 222 

Total. ...--..--------------------------+--------- eee. 85,146 80,679 83 ,476 
Refinery fuel and loss_____-.-......--.-.--------------- + eae eee 4,020 3,866 3,900 

P Preliminary. . 

Table 2.—Bahrain: Trade of crude petroleum and petroleum tefinery products 

(Thousand 42-gallon barrels) | | ; . 

7 Commodity | 1967 1968 1969 

| EXPORTS : 
Petroleum refinery products: . 

Gasoline and naphtha__........-.----.---------- eee eee )=16,577 12,588 15,395. 
Jet fuel_.__------- 22 n ee 18,152 15,236 13,681 
Kerosine._._..--..-------..-------- ee ewe eee) 2, 3558 2,097 1,032 
Distillate fuel oil___.--.-.-------------------------ee-e------- 12,562 13,165 15,915 
Residual fuel oil_.__..--..__-----------------------------------. 29,559 28,971 29,750 
Other. .....------------ +e ee enn eee enn eee 667 1,665 1,001 

Total. _ 2-22-22 --- nee eee e eee eeenneene 74,870 73,672 76,774 
IMPORTS 

, Crude petroleum. -_.._-__._- 222 eee eee) = 62, 445 55,881 58,280 
——lllEEEEeEe—E——————SeeEe 

. Petroleum refinery products: oo 
Gasoline and naphtha_.____.......------- eee) 1,441 1,057 1,588 
Kerosine.__....--------------------- oon 212 157 174 
Residual fuel oil_-____----_--..-------.----- eee eee 103 16 weeene 

Lubricants.._._...-. 2-2 -eeeeeeeeeeeeee eee 10 10 11 
Other__.-...2--- eee eee eee 17 1 50 aon-ee 

| Total. -.-.-.-----------------------------------+------+----- 1,788 1,290 1,778 

1 Distillate fuel oil. | | 

small increase in production in 1969 in- were built during the year and the capac- 
cluded additional gas-oil separators, electri- ity of the visbreaker was increased from 
fication of storage tank pumps, and water 20,000 to 30,000 barrels per day. The latter 
removal facilities. At yearend 1969 there expansion permits increased feed of the 
were 213 oil wells, 7 gas wells, and 6 gas heaviest stocks for which there is little de- 
injection wells. mand, while allowing for increased produc- 
BAPCO’s refinery throughput averaged tion of distillate fuel oil for which there is 

239,385 barrels daily in 1969, an increase an expanding demand. Other refinery im- 
of 4 percent compared with that of 1968. provements include replacement and ex- 
To achieve this two new storage tanks pansion of water-cooling equipment.é 

JORDAN ’ 

No significant changes occurred in Jor- shipping problems at the port of Beirut 
dan’s mineral sector in 1969. Phosphate, and marketing difficulties, especially with 
cement, and petroleum refining remained India and Turkey. 
the chief mineral industries. Exports of In January Jordan Phosphate Mines Co. 
phosphate, the principal mineral exported, .—______ 
were valued at $11.8 million’ in 1968 as 196 pahrain Petroleum Co., Ltd. Annual Report. 

compared with $9.7 million in 1967. 7 Prepared by Eugene R. Slatick. 
Phosphate production declined slightly 8 Where necessary, values have been converted 

in 1969. The d dl d from Jordanian dinar (JD) to U.S. dollars at the 
in . € drop reporte y was ue to rate of JD1=US$2.80.
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formerly inaugurated new storage and _ indications were found, but there were no 

bulk-loading facilities at Aqaba. The addi‘ reports about the commercial possibilities. 
tions were necessary because of increasing If commercial production is established, 

phosphate exports. The facilities cost $8.6 INA will join with the Government’s Nat- 
million, of which $4.6 million was bor- ural Resources Authority to form a new : 
rowed from West Germany. company, Jordan Yugoslav Petroleum Com- 

The major phosphate export agreements pany (JOYUPEC). Late in the year Demi- 
signed during 1969 were with Turkey nex, a West German company, received the 
(120,000 tons annually from 1969 to 1972 Government’s approval in principal to ac- 
and 600,000 tons annually from 1972 to quire 30-percent interest in INA’s share of | 
1977), and Rumania (30,000 tons in 1970 the concession. | ae 
and 500,000 tons from 1971 to 1975) . During the year the capacity of the 

Under an agreement signed late in the petroleum refinery at Zerka was being ex- 
year, the economic potential of phosphate panded from 7,500 to about 15,000 barrels 
and potash deposits in the Lissan Valley is per day. The work is scheduled to be com- 
to be evaluated for the Government by a_ pleted in February 1970. 
West German firm. In 1969 the Government received about 

In January a fourth kiln began opera- $4 million dollars in royalties and related 
tions at the Jordan Cement Co. It in- payments from the Trans-Arabian Pipeline 
creased the plant’s capacity to about 1,800 Co. (TAPline).9 This was about $1 mil- 
tons per day and will help satisfy the ris- lion less than in 1968. The lower revenue 
ing demand for cement by the construction was due to the closure of the line for | 

industry. . about 3 months after a part of the line 
In September, Industrija Nafte Zagreb was sabotaged. 

(INA) drilled its first exploration well e Petroleum Press Service. V. 87, N 
about 80 kilometers east of Ammann. Oil 1970, >. 291, ress Service. V. 57, No. 6, June 

| Table 3.—Jordan: Production of mineral commodities | 

Commodity 1 1967 — 1968 1969 

| NONMETALS | 
Cement..____-..---.---------.---------.------thousand metric tons__ 321 381 5li 
Fertilizer materials, phosphate rock___.........-.--....-..---...do_.__. 1,287 1,162 1,087 
Salt_..-------- eee ee ee dO - 12 16 18 

MINERAL FUELS AND RELATED MATERIALS . 
Petroleum refinery products: 

Gasoline, motor__.........._._.._.......thousand 42-gallon barrels _- 614 609 738 
Kerosine. ___.-_...---~----------------------------------d0...- 5384 510 534 
Distillate fuel oil. ....-.-.--_-----------------------------do.__. 879 908 921 
Residual fuel oil. ________..-_.-2-2 eee eee doi 586 593 759 
Liquefied petroleum gas.______.__....-.....---..---__-__..do__.- 114 129 . $83 
Asphalt___..-_--.-------------------- +--+ -- dL. 174 203 236 

Total__.-._------------------------------------------.d0._.. 2,901. 2,952 3,521 

1In addition to commodities listed, Jordan also produces gypsum, limestone for cement manufacture, and 
. steel reinforcing rods from imported ingot. | 

Table 4.—Jordan: Exports of major mineral commodities 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 

NONMETALS 
Cement. -_______..---.- +e eee nee eee eee 9,242 64, 636 
Granite and other building stone________.___....---_..-.___--.-_---.------- 5,227 8,050 
Lime-______---_-.------------------- +--+ enn eee eee ee 244 ~---+---- 
Marble- -_______-___----------------------.----------------------- +--+ 1,013 1,222 
Phosphate (dry) -.__.....--.------------------------------.~--------------- 881,658 1,094,227
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_ Table 5.—Jordan: Imports of major mineral commodities : 

(Metric tons unless otherwise specified) | | 

Commodity 1967 1968 

; METALS | | 
_ Aluminum and alloys, semimanufactures____..._.....--.------_--_--------_-__ee 447 524 

Copper and alloys, all forms_________._----..----_--------- eee 273 189 
Iron and steel semimanufactures___--_.......----------------------------------. 88,025 45,897 
Lead and alloys, unwrought___.__-_.--_-_-_-__--_.--.-_---_-- ue eee 430 448 
Metallic oxides____...__.....-.---------------------- eee 178 268 

NONMETALS 
Cement. ___---_---------- eee eee = 86, 511 5,143 
Ceramic construction materials._.......----------------------- 2-2 e eee 813 861 
Fertilizer materials: 

Natural, phosphate. -- ~~ ~~ ------------n 2 non ronan nnn nn nn nen nnn nena nnn 444 538 
Manufactured: . _ 

Nitrogenous___...-..---....-----.----------- eee ee------- = 97, 109 4,229 
Phosphatic___._.-...-...------------------- eee eee 4, 259 6,132 
Potassic__......-..-------------- eee) 1, 848 876 
Other____.-.--------------------- + - eee 741 ~----- 

Lime.__...-...-.------------------------ +--+ -- eee eee----- =) 1, 461 2,025 
Marble____..-.-_---_-_---------~---------- eee eee 410 610 
Refractory materials, bricks, tiles, ete............-..........--------------_.---. 1,376 304 
Sulfur__.----_------------ eee eee eee eeeeeeeee 1,798 788 

MINERAL FUELS AND RELATED MATERIALS , 
Coal, coke, and briquets_._______.....-.--.-2-- oe eee ' 469 
Petroleum: 

Crude___....--..-..2.2-__--_-----__--______-_--thousand 42-gallon barrels... 3,094 3,104 
Refinery products. -_._-_-------------------------------------------d0__.- 221 350 

| LEBANON *° 

There were no major new developments Principal mineral commodity imports in 
in production of mineral commodities in 1968 (excluding crude petroleum) were 
Lebanon during 1969. Production activities gold, $87.6 million; the mineral fuels, 

remained limited to finished steel products mainly petroleum refinery products, $31.7 
at two rolling mills, a few nonmetallic million; iron and steel, mainly semimanu- 

. mineral commodities, and petroleum prod-_ factures, $23.4 million; and nonferrous 

| ucts at Lebanon’s two oil refineries. In the metals, mainly aluminum and copper, $4.7 
nonmetals sector, despite a continuing lag million. Imports of mineral commodities 
in construction activity and lower demand, (listed in table 8) were valued at $165.2 

| cement output increased substantially, ac- million, about 27 percent of total imports. 
cording to the Statistical Office of the Min- Crude oil flow through the pipeline of 

istry of Planning. On the basis of the man-  Tyans-Arabian Pipeline Co. (TAPline) 
ufacturers selling price per ton delivered was disrupted by Arab commando attacks 
at railhead, Beirut, production of cement during the year. On May 30 the line was 

was valued at $22.8 million.11 Refinery extensively damaged in  Israeli-occupied 
throughput of crude oil was valued at Syria, a few kilometers from the Lebanon 
$30.2 million, based on posted prices at frontier; in October a storage tank at the 
the Tripoli terminal ($2.21 per barrel) 7Zahrani terminal, near Sidon, was dam- | 
and the Sidon terminal ($2.17 per barrel) . aged; and in November the line was dam- 

Value of petroleum refinery products was aged a few kilometers from the tank farm. 
estimated at $39.7 million on the basis of Qj] flow was not significantly affected on 

yearend exrefinery prices. the two latter occasions, but the May at- 
Principal mineral commodity exports tack resulted in shutdown of the line 

during 1968 (excluding transshipped crude until September 18. Crude oil exports were 
petroleum and petroleum refinery products suspended early in July following a Gov- 
for which data are incomplete) were gold, ernment order that Mediterranean Refin- 
$5.1 million; iron and steel, mainly semi- ing Co. (MEDRECO), which operates the 
manufactures, $4.1 million; aluminum, $2.9 Sidon refinery, maintain stocks of about 3 

million; and fertilizers, $1.5 million. Ex- million barrels (400,000 tons) for refinery 

ports of mineral commodities (list in table 
7) were valued at $21.9 million, about 10 Prepared by Walter C. Woodmansee. 
13 percent of total exports of all com- 11'Where necessary, values have been converted 
moditi from Lebanese pounds (£L) to U.S. dollars at a 

1€s. rate of 1£=US$0.3246.



THE MINERAL INDUSTRY OF OTHER NEAR EAST AREAS 909 

Table 6.—Lebanon: Production of mineral commodities 
(Thousand metric tons unless otherwise specified) 

Commodity 1967 1968 1969 

METALS 
Iron and steel, semimanufactures °__._...-.--.---2 2 eee 55 55 60 

NONMETALS . 
Cement_._......-.--.-.-------------- ~~~ eee ----- 1, 016 906 1,253 
Clays, kaolin..-....------.----------------- +e eee eee 3 w----- a 
Dolomite__..-.----.-.-.-.-...-.----.---------.--__...-metric tons__ 140 ne ~aeuee 
Gypsum ¢_. 2-222 - 2 eee eee 30 40 30 
Lime ¢__._._-_-.----~.----- ++ eee ee eee 50 90 120 
Quartz, silica sand ¢___-__..-_ 222 - eee 10 10 ~oneee 

Salt ¢.___----~----------------------------------------------------___ 303808 
MINERAL FUELS AND OTHER RELATED MATERIALS oo - 

Petroleum refinery products: 
Gasoline___...........__.._......._..--thousand 42-gallon barrels... 2,633 r2,949 2,957 
Kerosine and jet fuel..____....-._..-----_--_--_---__-___.--do__.. 1,440 r1,473 1,649 
Distillate fuel oil. .........._..-.---------- ee _____-_-do___. 2,010 r 2,096 2,375 
Residual fuel oil__..-..-.._.. 22 - eee ----do____ 6,018 r 6,030 5,888 
Other, including liquefied petroleum gas___..................do___-_ 135 r 267 445 

Total... 2. dO )=—12,286 = 12, 815 18,314 

e Estimate. r Revised. 

Table 7.—Lebanon: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1967 1968 

. METALS 
Aluminum, metal, including alloys, all forms.___._..-....-._..2.2-- 2 Lee 2,570 8,888 
Gopper, metal, including alloys, all forms__....__...-..-.---2_..22-- eee 485 572 
Gold, metal, unworked or partly worked. ___......-.....-.--..---..-troy ounces... 108,903 230,424 - 
Iron and steel: 

Scrap. ...--------------------- +--+ eee eee eee eee) 80, 54 26,169 
Pig iron.....-.---.------------ ne nn ne ee ee nn ee eee 131 23 
Steel, primary forms and semimanufactures_____.......-...-..-------------.. 14,5385 28, 794 . 

Lead, metal, including alloys, all forms._.......0 -.---22-0 2-2 eee ee 172 — 454 | 
Magnesium, metal, semimanufactures..._..... 22 eee 4 19 
Platinum group, metals, including alloys, all forms.__.__.._..._......-troy ounces. _ - 450 1,102 | 
Silver, metal, including alloys, all forms._.__..._.-.....-_...--.------..-..d6.... 62,726 488,726 
Zinc, metal, including alloys, all forms_____.....-......2---_ eee 1 3 . 
Other metals, precious, waste and scrap__..__...-......-.--._---.---troy ounces... 25,380 779,526 

NONMETALS 
Abrasives, natural, pumice, emery, natural corundum, ete______..-.-____2-- 2 eee 28 236 
Cement._....-.-.-.----.-----~------ ~~ ee ee eee eee), 518 66,833 
Chalk____._.--2--1------- + ee en ene eee eee 44 28 
Clays and clay products: 

Crude clays_..._...--.....--.------------ 1 eee eee eee 42 23 
Products: 

Refractory .---..--.-.-------------+----- +--+ eee eee eee 189 123 —— 
Nonrefractory..........-..----..--------------- +--+ eee eee 553 687 

Diamond, all grades. _....._......---..-..-.---.---..--------.---..---.carats__ 555 6,205 
Diatomite____.._--.---..---------------.~--------------- eee eee 5 6 
Fertilizer materials: 

Crude__-....------------ ee ne ne eee eee eee 27 91 
Manufactured: 

Nitrogenous.._.......-----.----.--~------~-+------ +--+ ee 9,855 3,036 
Phosphatic._._.....-.--....--------.---------- eee) 17, 488 38,116 
Potassic.........----.----.------- ee eee eee ee 10 11 
Other. ....- 222-2 ee eee 1,071 42,365 

Ammonia.._..........----.--- eee 1,681 15 
Gem stones, precious and semiprecious, except diamond______............-.carats.. 173,245 90,500 
Graphite___.._....--..---.----- + ee nee eee 9 646 
Gypsum and anhydrite.___.__.....---.--.--.---.---------------------- eee 693 1,092 
Lime-_-___...-.--...----2 2-1 eee 40,016 38,415 
Pigments, mineral. .._._....._-....--.-.----.-.----------------- eee 13 31 
Pyrite_......-- 2 ee eee eee 94 . 224 
Salt_..-...---- see eee eee eee eee 11 4 

Sodium and potassium compounds, caustic soda and caustic potash_.___._..._.._-_- 839 78 
Stone, sand and gravel: . . 

Dimension stone, crude and partly worked: 
Caleareous___..._- 2-2 ---e  e eeeeee 856 1,837 . 
Noncaleareous.._...._ 222 eee eee 44 32 

Dimension stone, worked____......_.---.---.-------- eee 1,043 1,311 
Gravel and crushed rock. ____....._-.--.----- eee ee 736 1,337 
Sand__-.. 22-2 eee eee eee 2,047 1,182 

Sulfur: 
Elemental, all forms. __._.......----- 22 eee eee 793 355 
Sulfuric acid..__.. 222 eee eee 1,681 1,828 

Tale and steatite__._.._-_--- ee eee 3 80 
Nonmetals, n.e.s., building materials of asphalt, asbestos, and fiber cement__.__._.__... 27,433 34,692 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_____._....____._-.---.----_-- eee eee 32 58 
Coal, all grades_______.__...-_____ eee eee 950 959 
Coke and semicoke__________._..---____-- eee eee ee 994 1,843 
Petroleum refinery products, mainly residual fuel oil____.thousand 42-gallon barrels__ °* 1,800 1,851 

e Estimated. t Revised.
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‘Table 8.—Lebanon: Imports of selected mineral commodities , 

(Metric tons unless otherwise specified) 

Commodity 1967 1968 | 

METALS 
Aluminum: SO 

Oxide and hydroxide.___._.____-.....--.------+-----------~-~---.---------~-- 751 972 
Metals, including alloys, all forms. _......-...-....--.--------------------.- 4,236 5,049 

Copper, metal, including alloys, all forms__..............-.--..-.---------------- 630 630 
Gold, metal, unworked or partly worked___.__..-----.-..-_-thousand troy ounces_-. 2,940 2,297 

Iron and steel, metal: 
Scrap. ......--~--------------------------------------- +--+ nee eee 2,167 4,902 
Pig iron and ferroalloys--_-....-.-.------2--------------------1 +--+ ee 5,223 11,892 
Steel, semimanufactures__........-.-.------.---------.----~---..----------. 222,805 239,170 

Lead: . 
Oxide.._....--.-~------- 2+ ee nn nn nee eee nee - 102 66 
Metal, including alloys, all forms.._.......--..--....--------------------... © 1,326 1,482 

Mercury.___.......-----.----.-.--.----------------------.---76-pound flasks__ 60 182 
Nickel, metal, including alloys, all forms. ____.._......-.--- 2-1-2222 - eee 5 10 
Platinum group, metals, including alloys, all forms_..._............._troy ounces_- 4,092 4,261 
Silver, metal, including alloys, all forms._.._.........--...-..-.-----.-...-do___. 56,072 19,774 
Tin, metal, including alloys all forms___.......-...--.--...-----.------long tons_. ~ 38 88 
Titanium, oxide___.....--.---.---.--------------------------------- ee 679 888 

Zine: . 
Oxide___....2--2 2 eee ee eee ee nee ee nee 42 71 . 
Metal, including alloys, all forms..-...--.----..-...------------------------ 504 866 

NONMETALS 

Abrasives, natural, pumice, emery, natural corundum, ete_____._.-------_---------- AT 72 
Asbestos. - - - --~----------- ++ +--+ +--+ 2-2-2222 e ee nn oe nnn enn nnn feeeneee ee 5,024 6,647 

: Barite___.....-.2.2 eee eee ee eee ee eee 32 . 50 : 

Cement__._....-..---.---------------------- +e ee eee eee 7,418 22,583 | 
Chalk.....-...-.----.-.------------- +e eee ee ee eee ee eee 1,122 1,684 

Clays and clay products: 
. Crude clays... 2.2 eee eee eee), B82B_.” 5,254 

Products: . 
Refractory_....._..-..-..--.-.----2 ee eee ee eee 4,466 2,619 
Nonrefractory__..........-.-..------------- ee eee eee 8,006 7,239 

Diamond, all grades. _..........---..----.-----------------------.--...carats_. 67,710 73,240 
Diatomite._._........-...--..------.-------- eee ee eee 1389 295 
Feldspar and fluorspar__.-...-----------------------------------~+------------- 385 774 

Fertilizer materials: 
Natural: a 

. Phosphate rock. ..__....--...-..-------------- +--+ eee ee 4,012 123,588 
~ Other__..--.-2.------ eee eee nee 839 6,300 

Manufactured: 
Nitrogenous.__...--...-- ee ee ee eee eee eee =. 21, 654 28 , 083 
Phosphatic.___....-..-..------------ ee een ee nee 304 3,194 
Potassic.__......-------------e nn eee 7,581 8,018 
Other. ._..-.-.-.----------- ee eee 656 13,499 

Ammonia...... ~~~ ee ee eee nn en en ee eee 1,994 28 , 494 

Gem stones, precious and semiprecious, except diamond: 
Natural__....-----.---- eee. -- thousand carats__ 2,346 6 , 002 
Manufactured__...........-..- 22-220 3,712 3,005 
Powder, waste, ete___.-.- ee ee eee ee ee ee eee eee 2,070 

Graphite_._......-.--.--.------- +--+ ne een een en eee ene ee 35 93 
Gypsum and anhydrite___..._..-_.---_----..-----------2---------------------- 20, 548 37,776 
Lime______-.-.-- ee ee ne nn nn ee eee eee ee ~ 10 20 
Magnesite_.........-..--.--------- en nnn ee eee eee © 9 5 
Mica, all forms_........-.-. eee 6 9 
Pigments, mineral, including processed iron oxides__.......:...---.--------.---2-- 118 224 
Pyrite._.-...---.----------------- 2-1 ee ee ee nee ee eee 58 6 
Salt__...-_--------------- +--+ ee en eee eee eee 594 228 
Sodium and potassium compounds, caustic soda, caustic potash__.._...-......--__- 3,085 3,811 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked: 
Caleareous_._.....-.-----.--- eee eee eee, =: 1 9 , 088 20,088 
Noncaleareous._..---. 2-2-2 eee eee eee 8,720 3,563 

Worked__...-..------.------ +2 eee 406 150 
Dolomite_____...----.--.---~-----. ee ee eee eee 10 6 
Gravel and crushed stone____.._.........-.--------.---.----------------- ee 8,796 9,700 

. Quartz and quartzite_____............------------- 2 eee 18 26 
Sand__-.._---..----------- eee ee 4,317 1,457 

Sulfur: 
Elemental, all forms. __._._.---.---..-..---------------------------------. 18,079 , 41,481 
Sulfuric acid___..------ eee 43 22,521 

Tale and steatite._....-.2- eee 292 405
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: Table 8.—Lebanon: Imports of selected mineral commodities—Continued 

(Metric tons unless otherwise specified) 

a 
Commodity 1967 1968 

i 

MINERAL FUELS AND RELATED MATERIALS , a 

Asphalt and bitumen, natural__-_...-..-.--------------------------------------- 25 14 

Carbon and carbon black.........--------------------------------------------- 87 56 

Coal, all grades. _.-.--------------------------------- = oe nn en nee 2,202 1,855 

Coke and semicoke___._.......----------------------------------------------- 2,280 5,843 

Peat... ~~~ nn en nn nnn nn en nn ne nn nn ne nn nnn nen nnn nnn eeree 55 16 

Petroleum refinery products: | | : | | - 

‘Gasoline_____.-------.----------+--------------thousand 42-gallon barrels __ 2,539 2,886 

Kerosine_.-..----.---------------- eee nee nee nee -d0---- 375 363 
Gas oil and fuel oil.__.....-----------------------------------------d0..-. 8,879 4,281 

Lubricants. ._.-_.----.---------------------------------- +--+ ----- -d ~~~. 96 111 
Liquefied petroleum gas__._.-----..----------------------- -- - - - -d0- 577 580 

Bituminous residues and mixtures__......----------------------------d0~--- 153 62 
Other.....--.--------- enn ene nnn nnn enn en nnn ee 02. 6 13 

Total___...--.-.-------------------- 2 += === eee ne -- = 0-7, 625 8,356 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals_ ~~ -....------ 468 498 
ae ee 

Table 9.—Lebanon: Crude oil pipeline statistics 

. (Thousand 42-gallon barrels) 

i 

1968 1969 

Trans-Arabian Pipeline Co. (TAPline) . 
Throughput___._-.--.--------L----------------- +++ eet 172,867 121,336 

Average per day_..-.------.------------------------------------------ 471 332 

Export._...-.-.---------+------------- ~~ 5 - ne nn ne ee nen nnn 167,364 118,757 

Average per Ct ae _ (457 312 

Iraq Petroleum Co. (IPC)! 
Throughput_.._.--.----------------------------- eo ne en eee ene ene 169,042 167,587 

_ Average per day..._....-------------------------------- 2-2 eee 462 - 459 

Export._..._..----------------------------- 2 ene een nn enn nnn 161,016 158,996 

Average per day___....--------------------------------- +--+ ---------- 440 436 
a ae eee eee Ns 

1 Data provided by IPC in long tons; factor of 7.5 barrels per long ton used for conversion to barrels. 

throughput. Following closure of the line, expanded less rapidly; tankers had to be 

negotiations were underway involving the rescheduled. | 

United. States, Israel, and the Arab States. aruce oil SEO Ob Lebanon s tne 

Repairs started in July. Additional safety "eunemes averaged ~, arrels per cay 
volves were installe 2 y Y (20,766 barrels per day at IPC and 15,835 

" , , barrels per day at MEDRECO), compared 

As a result of the pipeline damage, with a total of 35,301 barrels per day in : 
TAPline throughput and exports during 1968. A third refinery, with Saudi Arabian 

1969 were reduced by 30 percent and 32 participation through General Petroleum 

percent, respectively, compared with 1968. and Mineral Organization (Petromin) , the 
Operations of the Iraq Petroleum Co. national oil company, remained under con- 

(IPC) pipeline remained normal through- sideration. Negotiations continued between 

cut the vear, When TAPIi 41 Al Lebanon and Saudi Arabia, but agreement 

ey h . ine o1t tow was was not reached. Because of this considera- 
resumed, throughput reached record levels. tion for a third refinery, the Government 

The average rate during December was ordered IPC to stop its refinery expansion 
501,210 barrels per day. Crude oil exports _project.12 

MUSCAT AND OMAN * 

The production of crude oil, the only _ rently the country’s only concessionaire, re- 
major mineral produced in Muscat and duced its concession area in the Muscat | 
Oman, averaged 327,972 barrels per day in 9 —-—__ 

1969, up 34 percent from 1968. Petroleum 1969) and Gas Journal. V. 67, No. 29, July 21, 
, p. 50. 

Development Oman, Ltd. (PDO), cur- 18 Prepared by David A. Carleton.
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and Oman province of the nation (excludes _ pipeline facilities at Yibal in 1970. Yibal 
Dhofar province) from about 84,000 to field came on stream early in 1969 and by 
about 60,000 square miles. Areas relin- yearend production was averaging about 

_ quished include substantial portions along 25,000 barrels per day. 
the southeast coast, Masira Island, and All of the country’s production is ex- 
Musandam Peninsula on the Strait of Hor- — ported from the Mina al Fahal loading 
muz. Also during the year, PDO obtained terminal. Japan was the destination of 28 
a lease covering the Dhofar area which cov- percent of 1969 crude oil exports; most of 
ers some 39,654 square miles. the remainder went to West European - 
Petroleum exploration by PDO during countries. | 

1969 included 74 party-months of geophysi- The offshore concession is held by a con- 
: cal surveys, one oilfield discovery, and four sortium of five West European companies 

dry wells. The discovery well, Al Huwaisa, (80 percent) and Union Carbide Corp. 
which is about 15 miles southwest of Yibal (20 percent). The only well known to be 
oilfield, yielded a low sulfur crude oil that drilled began operating in August 1968 

| fiowed at 5,600 barrels per day. Plans are and was abandoned the following Decem- 
to connect the new field to production and ber at a depth of 13,205 feet. 

| QATAR ** | 

The only major mineral producing facil- Mahzam field. This field is scheduled to 
ities in Qatar, other than petroleum, are a have a water injection system installed to 
cement plant completed in 1969 and a fer- raise daily production to about 170,000 
tilizer plant under construction. Petroleum barrels. Under a long-term contract, 20 

_ production, which sustains the country’s percent of Shell’s production goes to Ente 
economy, was valued in 1969 at $220 mil- Nazionale Idrocarburi (ENI), the Italian 
lion based on realized prices and provided State petroleum agency. 
about $117 million in Government income. During the year Shell drilled two oil 

| Included in the latter are some retroactive wells and six nonproducers, including two 
payments and concession bonuses. An addi- dry exploration wells. The company has 

| tion to Qatar’s income is expected to come _ plans to drill a wildcat well 9 miles south- 
from a new field which straddles the re- cast of Maydam Mahzam in an area ac- 
cently defined offshore boundary with Abu quired through the Qatar-Abu Dhabi 

| Dhabi. The field, Bundugq, will be devel- ggchore boundary settlement. 
oped by an Abu Dhabi concessionaire. A . . . | 
Revenues from this field’s production, ini- » major portion of the concession area . P on, 1 linquished by Continental Oil Co. of tially envisaged at 30,000 to 40,000 barrels oY 

. Qatar, Ltd., in 1968 was awarded to the per day, are to be divided equally between Qatar Oil Co., Ltd., a Japanese company 
Qatar and Abu Dhabi. This compan, was formed on April 20 j j ; pany was formed on April 25, 

Crude oil production, which averaged 1969, with 17 Japanese firms holding a 
| 355,740 barrels daily in 1969, rose only 4.3 joint interest in the 7,300-square-kilometer 

percent during the year, the lowest rate of offshore concession. One of these compa- 
| increase since 1963. Production from the nies, Toa Nenryo Kogyo Co. Ltd., is owned 

only onshore field (Dukhan), the only 59 percent by U.S. petroleum companies, 
field of Qatar Petroleum Co. (QPC), rose marking the first time that U.S. interests 
3.7 percent to 200,847 barrels per day. The have entered a Middle East concession 
smali increase after several years of decline through another foreign-owned company. 
resulted from a successful water injection Terms of the agreement conform to the 
program and a concomitant workover well so-called royalty-expensing formula of the 
program. QPC plans to raise daily produc- Organization of Petroleum Exporting 
tion to 214,000 barrels in 1970. The sulfur Countries (OPEC). On December 15, 1969, 

content of QPC crude oil is 1.04 percent, the Government opened three other areas 
low by Persian Gulf standards. for bidding, covering 13,400 square kilome- 

Output from the two offshore fields of _ ters. Geophysical surveys of this area had 
Shell Oil Co. of Qatar, Ltd., averaged begun in August 1969. 
154,893 barrels per day, about  three- 
fourths of which came from the Maydam 14 Prepared by David A. Carleton.
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Table 10.—Qatar: Production of crude petroleum and petroleum refinery products 

3 | (Thousand 42-gallon barrels) 

: | Commodity | 1967 1968 1969 
Crude petroleum_.__....------------------------------------------- 118,083 . 124,220 129,845 

Petroleum refinery products: , . 
Gasoline......-.--...--------------------+-+--------------------- 59 © 60 63 os 
Kerosine. ......-..--.------------------------------- = eee 32 e30 33 ° 

- Distillate fuel oil. _..... 2 eee ee 52 e 50 50 
Residual fuel oil.....-....-....---.-------------------- ee een eee nee eee e ee 80 

Total. ___.--..---..------------------- eee eee eee 143 e 140 226 
Refinery fuel and loss_...._-=2.----.-------------------------------- i 28-810 

e Estimate. : : 

Table 11.—Qatar: Exports of crude petroleum and imports of petroleum _ : 
. _ refinery products : | | 

7 | . (Thousand 42-gallon barrels) 

oe Commodity 1967 1968 1969) 

Exports: Crude petroleum.____-.----------------------------------- 116,829 124,000 129,598 7 

Imports: Petroleum refinery products: = os ht . : 
Gasoline._.__._...--=.------------------~---------------------- 251 270 302 
Kerosine. _.._._-.--------------------------------------------- 27 30 23 
Distillate fuel oil. ....-.--.----.--.---------------------+------2 78 137 172 ~ 
Lubricants.........--------------------------- eee ee eee 1D 10 11 

Asphalt. -_...-----.----------------+------------- 2 eo == eo --- re 50 53 — 124 . 

|  ‘Total....-..-..----------- ee eee eee r418 500 632 

eEstimate. _ * Revised. : | | ; 

_ Total natural gas production: in 1969 The organization of Qatar Fertilizer ‘Co. | | 
was 125,687 million cubic feet, of which was formally constituted in June 1969 as 
QPC produced 63 percent and Shell 37 follows: Qatar Government, 63 percent; | 
percent. Because of the lack of markets, Norsk Hydro-Elektrisk Kvaelstoff, A.S., 10 
only 37,290 million cubic feet were con- percent (with an option for another 10 
sumed as’ fuei, the remainder being flared. percent); Hambros Bank, 10 percent; and 
Most of the gas consumed was for use at Power-Gas Corp. Ltd. (a British firm), 7 
the Government powerplant and the new percent. The plant, which is expected to 
cement plant; QPC used small amounts cost over $62 million, will have a designed : 

principally as fuel for powering pumpsta- capacity of 990 tons of ammonia and 1,100 | 
tions. . | | tons of urea per day; over 100,000 tons of | 

On May 1, 1969, the new 100,000-ton- the ammonia will be sold. as such each 

per-year cement plant of the Qatar Na-  year.*6 Natural gas as a Taw material will 

tional Cement Manufacturing Co. was pa Piped pont . | aoe PC ae sat 
inaugurated at Umm Bab on the~ west om the Sukian Hele 0 QPC, whi 

t of the Qatar Peninsula. About 70 supply the gas to the line free of charge. 
coas . . The plant scheduled for completion in 
percent of the production will be con- 1979 will utilize the Mitsui Toatsu Chemi- 
sumed in Qatar, the remainder to be ex- cal Co., Inc., total recycle process. The en- | 
ported mainly to other Persian Gulf coun- tire output is intended for. export, primar- : 
tries. ily to Asian countries. 

‘SOUTHERN YEMEN * 

Little mineral information has been ported 57,668 metric tons from Southern 
reported from the Peoples Republic of Yemen in 1969. 

bassy at Aden was closed on October 26, , 
1969. Th i i 
969. The only known munere I P roduced is 15 Fertilizer International. No. 2, August 1969, 

evaporated salt, most of which is exported. p. 1. 

Most of this salt goes to Japan which im- %6 Prepared by David A. Carleton. .
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| country is petroleum trading and process- could well continue at this higher level’ of 
ing. Much of this activity has been re- production for some time. — 
duced as a result of the Suez Canal closure Southern Yemen agreed late in 1969 to 
since 1967 and political and. economic con- establish an oil company in which the 
ditions in the country. At the end of Government would own 51 percent and — 
November 1969, the marketing affiliates of the Algerian State oil company, Société 

| the major international oil companies were Nationale pour la Recherche, la Produc- 
nationalized; however, the large Aden re- tion, la Transport, la Transformation, et 

finery of the British Petroleum Co., Ltd., la Commercialisation des Hydrocarbures 
and bunkering activities were specifically (SONATRACH), 49 percent. The .mixed 

| excluded by the Nationalization Act. company will engage in all phases of the 
_ The Aden refinery, built primarily to oil industry but will have exclusive explo- 

produce bunker fuel for ocean vessels, has ration rights only in the former conces- | 
a 170,000-barrel-per-day capacity. Following sionary area of the Pan American Petro- 
the Suez Canal closure, the plant operated eum Co. located in the Fifth and Sixth 
at about 65 percent of capacity in 1967 Provinces (formerly the Hadhramaut and 
and ,at about 60 percent of capacity in Mahra Provinces). The exploration conces- / 

_ 1968. With the loss of Egypt’s refining cap- sion is valid for 5 years following the com- 
| ability at Suez early in 1969 the United mencement of initial. surveys. In the case / 

| Arab Republic has arranged to refine at of a commercial find, a mandatory, 15-year | 
_. Aden an estimated 50,000 barrels per day exploitation concession begins at the time 

of crude oil from the Egyptian fields in of the discovery. Southern Yemen has: re- 
| the Gulf of Suez. It is believed that the served the right to issue exploration con- 

Aden refinery operated at nearly 90 per-  cessions to others in areas not covered by 
cent of capacity in 1969. Since it now ap-_ the protocol. At least one-half dozen oil 
pears that it will be a long time until exploration companies from Western coun- a 

_. Egypt’s Suez refineries will be operable or tries have contacted Southern Yemen au- - 
until a pipeline is built from Suez to a __ thorities, since the country gained its inde- | 
Mediterranean terminal, the Aden refinery pendence in 1967. | 

: Table 12.—Southern Yemen:. Production of mineral commodities 

- 7 Commodity } ae 1967 1968 1969 | 

| | NONMETALS | 7 
. Salt_.._...--------------------------------------------metric tons._ ° 80,000 78,610 ©80,000 

MINERAL FUELS AND RELATED MATERIALS __ . 
Petroleum refinery products: . 

Gasoline_____-_----.------..-----_--.-thousand 42-gallon barrels... 2,840. 2,961 NA 
- Jet fuel and kerosine__........-.- 2 ----- oe ----do___. 4,256 4,449 NA 

Distillate fuel oil. ....._---.----------------------.--------do..._ 7,870 4,327 NA 
' Residual fuel oil_____.2.---------1-----L----.-------------do_... 19,581 17,711 NA 
Other, mostly naphtha___._.___-__--._-- ~~ lee do_ 2,876 4,433 NA 

__ ‘Total_____--__------ 22-2 ----ee--- ee -- eee = do. 86,873 88, 881 NA 
Refinery fuel and loss__....._.-...--..-.------.----_-_--_-.-._--do__.. 8,158 © 3,794 NA 

e Estimate. NA Not available. 

_ Table 13.—Southern Yemen: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) . 

. Commodity 1967 = 1968 1969 

METALS . 
Tron and steel_...--_.-_------------ eee eee eee 295 256 NA 

; NONMETALS 

Cement.____-.---------------+----------- eee ee-------- 1, 891 282 NA 
Salt__.---_---- +e eee ----- 832, 244 89,701 157,668 

MINERAL FUELS AND RELATED MATERIALS | 
Petroleum refinery products: 1 . 

Gasoline___________.__________.__.___thousand 42-gallon barrels_. 2,785 2,673 | NA 
Kerosine and jet fuel______.-__-____-____-_______.--__-__-_--do___. 3,842 4,194 NA 
Distillate fuel oil. _._.--_----.---------------.------------do_._. 6,151 3,714 NA 
Residual fuel oil___._._-_-------.----.-----.--------------do__.. 11,791 14,934 NA 
Other, including LPG and feedstocks___._____...-_.-_------do._-_ 2,811 4,329 NA 

Total. ____.--.------_-------.--------------------------do_.__ 27,330 29 , 844 NA 

1 Apparent. NA Not available.
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Table 14.—Southern Yemen: Imports of mineral commodities . 

| 2 | (Metric tons unless otherwise specified) 

: Commodity So 1967 1968 1969 © 

Tron and steel___.._..-.--.--.--------+------ +--+ see ------------ «=: 6, 810 3,725 NA 

| vo _ NONMETALS.. a | | oo, 7 
Cement... ...---------------------- eee eee ---------- 87,169 85,518 =. NA : 

| MINERAL FUELS AND RELATED MATERIALS _ : 
Crude petroleum--...._..-.-.-.------.-----thousand 42-gallon barrels... 41,245 34,994 °©50,000 

Petroleum refinery products: | : | 
Gasoline_______..---..--.------.------------------------ doe 244 1,100 NA 
Distillate fuel oil, .....2.-------.--.--------- eee dole, ato} 1.100 NA - 

. ,Residual fuel oil-..._-.-.-..---------------.--------------do.-.. | 2,019f wd NA Lf 
. Lubricants... ._.-..--.-----+----------------------------d0---- . 10 10 NA 

Total_-----.------------ eee nnn eee nn eee GO... 2,497 2,210 NA , 

eEstimate. NANotavailable =.  . — | - 

| acre: SYRIAN ARAB REPUBLIC 2” a | 

‘The. mineral industry ‘sector of Syria’s stage during 1969; however, bids were in- 
economy in: 1969. continued to be domi-. vited from international companies to un- 
nated by petroleum production, as:output dertake the construction. The tenders call : 
of crude petroleum almost doubled. How- for increasing the capacity of the pipelines 
ever, the foreign exchange ‘earnings from from 4.5 to 7.5 million tons per year be- , 
pipeline transit royalties of the Trans-Ara- tween the fields and Homs, a distance of 
bian Pipeline Co. (TAPline) and the Iraq 566 kilometers, and increasing the. capacity 
Petroleum Company (IPC) remained in of the pipeline from Homs to the port, a 
1969 at the same level as during the pre- distance of 90 kilometers, 4.5 million tons. 

vious year, approximately $57 million,1® A discovery of petroleum was announced 
because of the Stoppage of crude flowin in the latter part of 1969 in Northeast 
the pipeline. - Syria at Al Juhaisah but no details were 

_ According to the Syrian Oil Ministry, available by the end of the year. . 

Syrian crude petroleum — Production, According to the official paper, Al Tha- | 
ane ie 9. about ae mon bartels = war, about 300,000 tons of phosphate rock 

uring 1969, was satisfactory. With respect were produced and utilized in the produc- 
to quality, Syrian crude petroleum from tion of phosphoric acid in 1969. However, oe 
Suwaidiyah ° and that from Karatchuk no details on export of phosphate or antic- : 
tested at 25° and 19° API gravity, respec: inated future production levels were given. 
tively, and is suitable for blending with According to the literature, three phos- | 
North African light crude; their high-sul- phate fields occur in Syria south of Pol- , 

fur content of 3.5 and 4.5 percent respec’ myre where possible reserves of 140 million : 
tively, is within acceptable limits. Most of tons of ore, with an average grade of 24 | 

the contracts negotiated in 1969 were percent P2Os, have been roughly estimated. _ - 
barter agreements and sales for -full price . . . - 
in cash were not made. a Syrian 5, TESS repored that yy con- | 

| tract between n e Soviet Union : 
The state-owned refinery at Homs ex- - ya a 
anded its capacity from 1.5 million to28 “?S signed in the latter part of 1969, 

Pam pacn'y . " which provided for the importation of ma- . 
million tons per year and was adopted to . . ens Os 

wa chinery and equipment from the Soviet : 
take domestic crude instead of feedstock, . . ee . | 
which had come primarily from IPC. How Union to be used by Soviet technicians in 

on © Pray - building the Euphrates Dam project begin- | 
ever, in 1969 very little domestic oil was . : 

weg ning in 1970. 
utilized in the refinery. 

The projected expansion of the Syrian =©=——W—————— 
pipeline facilities from the northwestern Whe by E. Shekarcht. be a 

: : ere necessary, vaiues have en converte 

oilfields to the Homs refinery and to the from the Syrian pound (S£) to U.S. dollars at the 
Port of Tartous remained in the planning ate of $£3.82—=US$1.00.
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Table 15.—Syrian Arab Republic: Production of: mineral commodities 

Commodity . 1967° ~ 1968 e 1969 e 

_ NONMETALS a 
— Cement______ ee ___thousand metric tons__ 600 610 615 _ Glass sand______-_-_ 2 2 eee dO 10 «12 13 7 Gypsum______. 22-22-22 2 eee eed 15 15 18 Salt__. 22222222 lit _------------- edo. 20 20 22 

, MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural_______.2..---.---....-.-..-.---._...--_-metric tons__ 60,000 60,000 65,000 Petroleum: . ‘. _ : Crude_____..__..-..__--_-----_-_.----thousand 42-gallon barrels. _____. 9,720 16,800 

Refinery products: . . 
| Gasoline... _.--.--------- eee ----do_--. 1,484 ' 1,361 1,696 

Kerosine and jet fuel... eee e------do_... =: 1,346 . 1,276 1,588 
Diesel fuel oil__...........-..------_._______u_____-do___. 1,842: 1,749 2,179 . 
Residual fuel oil_____-------2--- 2-2 do. 3,067 | 2,903 3,629 _ Asphalt... ....020 222i lLlll_l__o-_---_._.. do. 351 -. 332 414 
Liquefied petroleum gas_____.-_--------.-------..-----do___- 80 NA  - NA © 

e Estimate. NA Not available. - - 

| Oo TRUCIAL STATES 
The Trucial States are a group of seven’ onshore* concessionaire accounted for 59 ) 

independent states (sheikhdoms) consisting percent and Abu Dhabi Marine Areas, 
of Abu Dhabi, Ajman, Dubai,: Fujairah, Ltd. (ADMA), the offshore concessionaire, 
Ras al-Khaimah, Sharjah, and. ‘Umm al- 41 percent. The Government’s oil revenues 

7 Qaiwain. Each has a special treaty relation- _ (excluding bonuses arid -retroactive fees) 
7 | ship with the United Kingdom, which in registered. a corresponding increase, rising 

1967 announced its intention to sever these from an equivalent of $153 million in 1968 — 
, long-term arrangements and withdraw its to $187 million in 1969. Both companies 

armed forces from the area by the end of are engaged in expansion schemes that will 
| 1971. These seven states plus Bahrain and increase the country’s daily production and 

Qatar announced in February 1968 their export capacity to about 940,000 barrels in 
plans to form a federation. A constitution the near future. Furthermore, the two 

. resembling the assembly structure isin fields offshore (Zakum and Umm Shaif) 
preparation; however, the lack of agree- and one field onshore (Murban) will be 

_ ment at head-of-state meetings could scut- joined in 1971 or 1972 by at least three 
| tle the proposed federation and create new more fields. Among these will be ADPC’s 

alignments. | Abu Jidu (onshore), ADMA’s Bunduq 
Petroleum is the only major mineral (Offshore), and the Mubarraz (offshore) 

commodity produced in the Trucial States. field of the Abu Dhabi Oil Co., Ltd. (a 
. Large quantities of natural gas are pre- Japanese firm) . 

duced in association with crude oil, but © During 1969 ADPC continued work on a 
because of the lack of markets, essentially major expansion project started in 1968 to 
all of the gas is either flared, vented or increase production and export capacity of 
wasted. the Murban field to about 520,000 barrels 

Abu Dhabi was joined by Dubai in 1969 Pet day. Involved are the drilling of five 
as the only sheikhdoms with crude oil pro- "ew wells, the connection of four existing 
duction. Petroleum exploration was under- Wells, the construction of a third degassing 
taken in two of the other States, and con- and pumping station, and the laying of 
cessions were either granted or being another 24-inch line from the field to the 
negotiated at yearend 1969 in all other Jebel Dhanna terminal where a third 

, Trucial States. There are tentative plans tanker loading berth is being built and 
for the construction of a small refinery storage capacity is being increased to about 
and a natural gas liquefaction plant in 22,000,000 barrels. Development of the : Abu Dhabi. large Abu Jidu field, some 70 miles south- 

Abu Dhabi—Crude oil production in fine Gn TOT ae ath ore ay, begin some- 
Abu Dhabi amounted to 598,900 barrels O™€ 1” — ie wat the laying of a pipe: . , line to a point just west of Abu Dhabi 
per day, an increase of about 20 percent town where a deepwater terminal site is over that of 1968. Of this production, Abu 
Dhabi Petroleum Co., Ltd. (ADPC), the 19 Prepared by David A. Carleton.
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apparently available. The 1969 exploration The third newcomer, Middle East Oil 
program included the drilling of one wild- Co., a Japanese company with Mitsubishi 
cat well at Zubayr and two at Rumaitha. Oil Co. Ltd. ownership, obtained a conces- | 

Production by ADMA, which averaged Sion in May 1968 and plans 4 two-well 
243,200 barrels per day in 1969, was pro- Program for the Nahdain area in the west- 

vided about equally by the two offshore ¢€%n part of Abu Dhabi land area.20 
fields. Daily capacity of Zakum was re- Ajman.—At yearend 1969 Occidental Oil oe 
cently raised to 250,000 barrels and a proj- Co. was negotiating for a concession cover- 
ect, involving additional wells and new _ ing all the onshore and offshore areas of 
handling and storage facilities on Das Is- the enclave which total about 660-square a 

land to raise’ production capacity to kilometers. 

300,000 barrels per day, is currently under- . 1 
way. When completed, the two fields will a in September 190 ‘producing | 
have a total capacity of 420,000 barrels per sheikhdom of ‘the Trucial States, Produc. | 

oy " we ae a chich Pane ° x tion from the offshore Fateh field of Dubai | 
Qatar ‘Abu Dhabi offshore oun dary De. Marine Areas, Ltd., averaged 41,306 barrels | 

velopment of the field is governed by the ae day ors the last quarter of 1969. 
March 1969 two-country agreement, which ontinenta’ ©! Co., ope rator of the con- 
stipulates that ADMAL will develo p the cession, expects daily production to average 

field and that Government revenues will 95,000 barrels m 1970. Construction | of 
be divided lly bet the t offshore production and export terminal 
ies "Plans “envisage “nitial production at facilities to serve the field were essentially 

$000 to 40000 barrels per day with wells {om ee a 
tied into export facilities on Das Island. . 
During 1969 the compan made three dis- forms, a central gathering and Process 

veries: Umm Addalkh y 16 miles north- platform, and storage tanks that include 
co t e ° Abu Dhabi t , Saath al-R ob t an innovative undersea storage facility. 

38 imiles eouthwest of Zakum field, and 22iS unit holds half of the total 1-mil- 
P mares ot “ABE Dh hi ‘ad S an lion-barrel storage capacity of the complex 
oancta on hi h st ddle: wth, ° ffshe an and eliminates the need for port facilities 

‘ an dar. M I an nd Ab Dh bE ° s Te and pipelines to the shore. During . the 

oundary OF ara a : q ante year, six development wells were completed 
Three new concessionaires have obtained and seismic investigations led to a prospec- 

acreage relinquished by ADPC and ADMA tive structure southwest of Fateh. Plans for 
* since 1966. ‘The first of these, a group in 1970 call for eight new development wells, 

which Phillips Petroleum Co. is the opera- additional drilling platforms and storage 
ee “END. and nate mazionale rarorar facilities, and exploratory drilling of the 

Oil Co. (Aminoil) . Through 1969, Phillips No data has been reported on the on- 

cried four wells. One of thes, ZayBhat shore concession operated by Dubal Peto ; ° eum Co. since drilling of the Remah No. 
| deternine cominercial powibiities fo 2 well ended in February 1968 after reach-_ . 

, ing 5,508 feet. 
The first exploration well drilled by Fujairah —Activit th ncession 

Abu Dhabi Oil Co., Ltd., a group of three held * ointly by Shell Minerals Ltd. and 
Japanese reaning located 40. round or - Bochumer Mineraldélgesellschaft, G.m.b.H. 
Abu Dhabi own The well tested a3 000° and Co. (Bomin) was limited to the drill- 
barrels per day of 33° API gravity cde ing ane abandoning ot one dry wel ane 

; t ti ty- 
oil with 1.2 percent sulfur content. A sec- seismic surveys ron orone pany © 
ond well 8 miles to the northeast of the Ras alKh . h—Ras al-Khaimah Oil 
first and possibly on another structure as al-Ahaimab.—Nas abaAnaiman VU 

tested at 3,000 barrels per day of 41° API Co. eo OO ocr omen re Co. of Califor 
ss nia an percent Southern Natural Gas 

crude ‘oil with 0.7 percent sulfur content. (¢o), holder of the offshore area, finished 
Work on production facilities and prepara- drilling its first well; however, results have 
tion of an export terminal on Mubarraz = ——______ ; 
Island is expected to begin in 1971. jan. Me e760 ope ee Survey. V. 13, No. 13,
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not been reported. During March 1969, wain. The one well drilled during that pe- 
| Shell Hydrocarbons, Ltd., concluded an _ riod in Sharjah waters was abandoned 

agreement with the ruler for a concession without reaching the oil target zone. In 
covering 970 square kilometers onshore. January 1969, Shell Hydrocarbons, Ltd., ac- 

| Three party-months of seismic surveys quired concession rights covering 3,675 
were undertaken by Shell during the year. square kilometers of onshore area and 
Sharjah—On December 20, 1969, the offshore Gulf of Oman. Seismic surveys by 

| Ruler of Sharjah signed an oil exploration Shell totaled about 5 party-months during 
concession with Buttes Gas and Oil Co. (a 1969. | 
California firm) and Clayco Petroleum Umm al-Qaiwain.—During 1969 both the 

| Corp. (a U.S. finance company) covering onshore and offshore area of this sheikh- 

some 1,800 square kilometers of the Per- 0m was granted for petroleum explora- 
sian Gulf offshore area. The Sharjah off: "0?- The onshore area (730 square kilo- 

a. meters) was granted to Shell Hydrocarbons, 
shore acreage was held during . 1962-67 Ltd., in June and the offshore area (about 

| by John W. Mecom in conjunction with 9 999 square kilometers) was granted to 
Union Oil Co. as part of a larger conces- Qccidental Oil Co., in November. Shell 

| sion comprising the onshore and offshore completed.2.5 party-months of geophysical 7 
areas of Sharjah, Ajman, and Umm al-Qai- and geological surveys during 1969. 

| | YEMEN ”! | 

- Little information is available concerning carbons and other minerals throughout the 
the production of salt and the importation entire republic. | 
of petroleum refinery products, Yemen’s Under the agreement Algeria also under- 
most important mineral activities. The took to grant Yemen a long-term loan 

only specific data on salt production, all of equivalent to $4 million to finance oil and | 
which is exported to Japan, is that 103,206 mineral exploration and to cover the cost 
metric tons of salt with a cif. value of of Yemen’s petroleum refinery products im- _ 

US$1.2 million were imported into Japan port needs. Operator for the venture will 
from Yemen in 1969. a be the Algerian state-owned firm Société 

Exploration for oil and minerals was Nationale pour la Recherche, la Produc- 
scheduled to be underway by the end of tion, la Transport, la Transformation, et 
1969. Search will be carried out by Yemen la Commercialisation des Hydrocarbures 
Petroleum and Minerals Industries. Co. (SONATRACH). During the year SONA- 
The company is owned jointly (50-50) by TRACH signed a contract with a United 

the Yemen and Algerian Governments ac- States firm to equip a geophysical survey 
cording to a protocol signed early in 1969. team for work in Yemen.?? 

The new company has exclusive rights to 4 Prepared by David A. Carleton. 

. explore, exploit, refine, and market hydro- 1969, p. and Gas International. V. 9, No. 7, July
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AFGHANISTAN: = 

Afghanistan’s only significant contribu- output went to-the Ghouri cement plant 

tion to world mineral supply is its natural with the remaining Afghan ‘production 

gas production. An estimated 72 billion sold in Kabul markets. The largest coal 

cubic feet of natural gas was produced mine, however, is said to be the Darri-i- 

from 24 wells in the Khwaja Gogirdak re- Suf, with reserves of over 60 million tons. 

gion of Shibarghan province. Virtually all Under the present: 5-year plan (March 

of the gas was exported by pipeline to the 1967 to March 1972) the mine will become 

U.S.S.R. as partial payment for Soviet fi- the country’s major supplier of coal, since 

nancial and technical aid in developing the both the Karkar and Ishpushta mines are 

gasfields. Production at the fields is nearing depletion. Although the quality of 

planned on a continuing rising scale with the Darri-i-Suf coal is somewhat better 

exports to the U.S.S.R. expected to reach than elsewhere and the minability of the 

150 billion cubic feet by 1973. In 1969, re- coal is considered excellent, difficulties will 

serves at the Shibarghan fields were esti- be encountered in its exploitation as the 

mated at 5.5 trillion cubic feet and the re- mine is located in a remote area where 

sults of present exploration efforts carried transportation facilities are poor. 

out with U.S.S.R. aid imply that the fields Other mineral commodities produced in 

may contain as much as 15 trillion cubic 1969 of some importance to the Afghan | 

feet. economy were salt and lapis lazuli, the lat- 

During the year, construction was com- ter being exported to West Germany. Fea- 

pleted on the industrial complex at Ma- sibility studies were continued with French 

zar‘i-Shariff, which consisted of (1) a 36,- aid on the exploitation of the 2-billion-ton 

000-kilowatt powerplant and (2) a Hajigak hematite deposit, 85 miles north- 

fertilizer complex capable of producing west of Kabul. Field investigations were 

70,000 tons of ammonia and 105,000 tons being carried out on lead-zinc occurrences 

of urea annually. Fuel and feedstock for in northern Afghanistan, and there was 

the complex will come via pipeline from hope that recently detected geophysical 
the Shibarghan gasfields. anomalies along the eastern side of the 

The bulk of Afghanistan’s coal needs country between the Helmand River ane 

continued to come from the Karkar and the Pakistani border depo _Prove to be 

Ishpushta mines having a combined daily major porphyry copper Ceposits. 

production of 500 tons. Half of Karkar’s 1 Prepared by Ta Cheng Li, mining engineer. | 
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| 7 Table 1.—Afghanistan: Production of mineral commodities 1 

| : ; Commodity | 1967 1968  § 1969» 
NONMETALS . 

Cement, hydraulic. ___._.__.._.__._-._...-..._-thousand metric tons__ 130 e177 e180. Gem stones, lapis lazuli_-_____----22--------_-___-________kilograms.__ 5,179 10,000 10,000 . Salt, all types______._---___.__.__.__._....______thousand metric tons__ 31 40 40° 
MINERAL FUELS AND RELATED MATERIALS 

, Coal, bituminous_________..__._....__._______.thousand metrie tons__ 152 200 ~ 200 Natural gas, marketed____._____..___________________billion cubic feet__ 18 53 T2 

e Estimate. _» Preliminary. - _ | 1 All data except 1968 natural gas for Afghan calendar year beginning March 21 of year indicated. 

Construction continued on the new ce- Table 2.—Afghanistan: Imports of 
ment plant at Herat being built with petroleum refinery products 
Czechoslovakian aid. This third plant will | _ (Thousand 42-gallon barrels) 
help Afghanistan meet most of its cement Commodity. ~«1967-681 1968-607 
needs, and will complement the two exist- —_ 

ing’ operating facilities at Ghouri and Ja- Qerdne vv (BT _ pal-i-Seraj. For petroleum products, metals, Distillate fuel oil__.-________ 283 355 
and most nonmetallics, the country contin- L¥>ricants and other_______- 12 if 
ued to depend on overseas sources, chiefly 1 Afghan calendar year beginning March 21. - 
the US.S.R. | 

BRUNEI? 
Production of crude oil remained the $87.6 million or about 95 percent of total 

| principal industrial activity of Brunei and exports and reexports from Brunei. In ad- 
was virtually the only mineral produced in dition to crude oil, Brunei -exported to 

| - 1969. The most significant mineral indus- Sarawak $357,000 worth of liquefied petro- 
try event of the year was the conclusion of leum gas and the following amounts of re- . 
a natural gas supply contract between Bru- __ fined petroleum products: : 
nei LNG, Ltd., and three Japanese utility , | 
companies—Tokyo Electric, Tokyo Gas, Product Thousand 42-gallon 
and Osaka Gas. Under the terms of the barrels 

| : contract, Brunei LNG, Ltd—a joint ven- Gasoline, all types__________ 399 
ture of Brunei Shell Petroleum Co., Mit- Kerosine-_—-5 OH 222777777 i 
subishi Shoji Kaisha, and the Brunei Gov-  Other_.____._....1.1.17” 2 
ernment—will supply 3 trillion cubic feet Total... 118 | 
of natural gas over a 20-year period. The —————— 
gas will be liquefied prior to shipment at The only significant 1968 mineral com- a plant yet to be built, and shipments are modity import was iron and _ steel 
planned to start by late 1972. Coldgas  semimanufactured products amounting to Trading Ltd., a joint Shell-Mitsubishi sub-  apout 26,551 tons and valued at $6.2 mil- 
sidiary, will transport the gas to Japan.  jion, Principal sources for the imported 
Value of the natural gas involved in the  jron and steel products were Japan (7,539 contract is estimated at $1.6 billion. Reve- tons), Singapore (5,191), and Hong Kong 
nues accrued to the Brunei Government (3,954). Brunei also imported 47,250 tons 
from this sale will probably amount to of cement, primarily from Taiwan. 
about $12 million a year. During the year exploratory wells were 

Crude oil production continued to in- grilled by Shell Brunei Petroleum Co., crease during 1969 primarily because of in- Ltd., and the Sun Oil Company group 
creased output at the Southwest Ampa oil- (consisting of the Clark Oil Company, Su- 
field. As in past years, virtually all of the perior Oil Company, and Sun Oil Com-— 

- crude oil produced was sent by pipeline to pany) at their 900-square-mile concession 
Lutong, Sarawak, for refining or reexport. in Tutona Province between the cities of Brunei’s overall trade balance remained pyynei and Seria. Through yearend, no 
favorable during 1968 with exports, includ- jew discoveries had been reported. 

ing reexports, exceeding imports by $23.4 2 Prepared by Arthur F. Grube, industry econ- million. Crude oil exports were valued at  omist. ,
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Table 3.—Brunei: Production of mineral fuels 

(Thousand 42-gallon barrels unless otherwise specified) 

Commodity 1967 1968 1969 

Natural gas, gross production_.._..._....--.----million cubie meterse.. 2, 633 3,216 3,491 
Liquefied petroleum gas-___._...-.---..------------------------------ NA 196 210 
Petroleum: 

Crude oil.___-.----_-_--_------- +--+ ----------- «87, 961 44,664 45,624 
Natural gasoline______.__....--...-._ 22. i eee 553 535 489 

. a Refinery products: _ 
Motor gasoline. -_-__--------------------------------------- 113 107 108 ee 
Naphtha____.- 22 eee e'20 19 qT 
Distillate fuel oil-._..-..-----------------------------~----- 123 150 184 
Residual fuel oil_-_----.------------------------------------- 5 5 4 . 

, Total. ___------ =e ee enn ee eee ee ee ee ne eeee--- 261 281 303 

e Estimate. NA Not available. 

| | —. CAMBODIA * | | 

The Cambodian mineral industry in years. In addition, Elf will have 18 months 
1969 apparently produced only small to conduct its initial surveys before it will 
quantities of gold, phosphate rock, lime- be obliged to relinquish half of its permit 
stone, precious and semiprecious stones, area. oo 

salt, cement, and simple construction mate- Because there was a lack of financing, no 
rials, but output was not officially re- progress was made in 1969 on the second 
ported. | | 5-year development plan, launched in 1967. 

The 12,000-barrel-per-day Sihanoukville = The plan had called for $9.1 million, $2.3 
oil refinery, operated by the Cambodian  willion of which would go to industrial 
controlled Société Khumere de Raffinage, projects, including (1) a new cement plant | 
was fully operational during 1969. Refinery with an annual capacity of 200,000 tons; 

_ feedstock was obtained from the Middle (2) a steel mill using scrap iron to pro- 

East and Indonesia. Although data were duce wire and concrete reinforcing rods; 
not available as to the quantities of petro- and (3) a 35,000-ton-per-year urea plant. 

cum products progres 1 Ca re Powed Although data on mineral commodity 
that production cid cover mbocian trade for 1968 are not available, it was al- | 
needs and allowed the export of some fuel . . . 
oil most certain that mineral commodity ex- 

| Late in 1969, the Cambodian Govern- pom ema inconsequential oe 

ment granted an exploration permit to the eral coramodeity imp orts continue to 
French State Company, Elf-Erap, covering 2ccount for a significant share of total 

the entire offshore area in the Gulf of trade. Major imports in 1968 probably con- 
Thailand. Under the terms of the agree- sisted primarily of iron and steel, cement, 

ment, $5.5 million must be invested within and coal. Japan, mainland China, Indone- 
the initial 5-year exploration period. The sia, and Singapore are Cambodia’s princi- 
exploration permit can be extended for 5 pal trading partners. 

CEYLON * | 

Graphite, ilmenite, and precious and 10,000 tons per year during 1966-68, ad- 

semiprecious stones remained Ceylon’s vanced to over 11,000 tons in 1969. 
principal contributions to world mineral Ceylon’s cement industry in 1969 ranked 
supply. Total value of mineral commodi- ahead of the graphite industry in value of 
ties produced in Ceylon in 1969 was esti- output and registered a 27.5 percent in- 
mated at $25 million. Ceylon produces a crease in output over that of 1968 due 

very special high-quality type of lump to the expansion of the new plant at 
graphite, highly prized in world markets. a prepared by Ta Chene Li. minj . 

. . repare y Ta eng Li, mining engineer. 
Graphite production, steady at about * Prepared by Ta Cheng Li, mining engineer.
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Puttalam. Ilmenite production in 1969 tract also requires that CPS provide tech- | 
reached a peak level of 82,851 tons, virtu- nical assistance in refinery operation and 
ally all of which was exported to Japan. that it purchase any surplus products from 
All ilmenite production came from the State- _ the refinery. In an effort to find indigen- 
owned Ceylon Minerals Sand Corporation’s ous crude as feedstock to Ceylon’s refinery, 
(CMS) deposit at Pulmoddai, on the the CPC has plans for an oil and gas 
northeast coast. At the deposit, the sands search in the promising Gulf of Mannar 
extracted are replaced each year by new region of northwestern Ceylon. A new $2 
deposition during the monsoon period, million lubricant blending plant, located 
thereby enabling reserves, placed at 4 to 5 next to the refinery was also put on 
million tons, to. remain virtually constant. stream during the year. Built by the Inter- 
A second CMS ilmenite beneficiation plant national Cooperative Petroleum  Associa- 
located at Trincomalee, 30 miles south of tion, the plant has a design capacity of 
Pulmoddai, was completed in 1969. When 20,000 tons per year of lubricant products. 
fully operative, the plant will enable Cey- Construction on the State Fertilizer 
lon’s ilmenite production to reach the Manufacturing Corporation’s ammonia and 
100,000-ton level. The plant will also re- urea plants at Hapagaskande was ex- 
cover 10,000 tons per year of both rutile pected to start early in 1970. The plants 
and zircon and 500 tons of monazite from will utilize naphtha from the refinery to 
the ilmenite tailings. produce 500 tons of ammonia and 860 tons 

| Ceylon’s first oil refinery began commer- of urea daily. The plants are scheduled for 
cial operation late in 1969. To be fully op- completion in 1973. | 
erative by 1973, the 38,000-barrel-per-day The value of Ceylon’s 1969 mineral ex- 
refinery near Colombo was built at a cost ports was estimated at $2.5 million of 
of $35 million and is operated by the Gov- which ilmenite, graphite, and precious and 

Ce ernment-owned Ceylon Petroleum Corpora-  semiprecious stones accounted for about 95 
tion (CPC). Under a 5-year contract — percent. The value of mineral commodities 

7 signed late in 1968, 90 percent of the re- imported in 1969 was estimated at $70 mil- 
finery feedstock will be supplied by Con- lion, of which $28.1 million consisted of 
solidated Petroleum Supply Company petroleum products, $20.0 million of iron 
(CPS), a consortium of Royal Dutch Shell and _ steel products, and $11.1 million of 
and British Petroleum interests. The con- manufactured fertilizers. . | 

| | Table 4.—Ceylon: Production of selected mineral commodities | 

- | (Metric tons unless otherwise specified) - - 
oe eee 

Commodity 1967 - 1968 . 1969 $$$ See 
METALS : 

Rare-earth metals, monazite concentrate, gross weight_.._.._____---____ 20 A2 56 
Titanium: sO 

Ilmenite concentrate, gross weight__.__..--__...-._--------------. 158,185 74,605 82,851 
Rutile concentrate, gross weight_..._..._....-.--------------- ee Lee 1,152 2,754 

Zirconium, concentrates (zircon), gross weight______.___.___--_________. r 120 25 68 
NONMETALS 

Cement, hydraulic__------------.----------------------------------. '191,760 221,986 288,110 
Clays, kaolin____.._.--.-_-.------------------- eee.) 72,615 2,867 3,084 
Feldspar, crude and ground___-.._____.__-_.-_--2_---___---__ ee 256 586 604 
Gem stones, precious and semiprecious, except diamond and corundum 

(exports)___--_.--------------..----._._._.____._thousand carats__ 25 196 225 
Graphite, all grades (exports)___.___-_-_-_-_.--__---__--__--__-_----. "10,366 10,527 11,418 
Quartz, glass sand___-.-____-----_--_-_---- eee ee-e----- =" 8,824 3,058 3,417 
Salt, all types._---_--.------------------ eee) 7 75, 804 98,391 113,698 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 

Refinery products: ! 
Gasoline______---------_-----....thousand 42-gallon barrels_. ___.._. ________ 385 
Naphtha____-_____-_--_._---_-.____-_.-.-.-.-.---.-_-do-_-_ _-_.... _....... 211 
Kerosine__~_--_--.----------------------------------do--2 Lee Lele 473 
Distillate fuel oil_._._-____.-----.------------------.-do--2 2 LeeLee 873 
Residual fuel oil___.--_.---------.--__----------------do__-- eee. 1,381 
Other_----__----_----------- eee dee eee Lee 99 

Total. _.__.-----_----2- eee doe. 88. 3,422 
eee 

r Revised. , 
1 Ceylon’s first refinery went on stream in mid-1969.
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Table 5.—Ceylon: Foreign trade in mineral commodities 
(Metric tons unless otherwise specified) 

Commodity | 1967 1968 

| EXPORTS | : 
METALS | 

Rare-earth metals, ores and concentrates (monazite) ¢.___.___.-------------------- 75 NA . 
Titanium, ores and concentrates (ilmenite)..._..._...-..------------------------ 54,476 73,914 
Zirconium, ore and concentrates (zircon) ¢._____..---------.--------------------- 100 16 

, NONMETALS 
Graphite, natural______________.-_.----.-------------------------------------- ™10,394 10,801 
Precious and semiprecious stones, except diamond___.______..-------..----carats_._ 24,906 196,089. a 

IMPORTS 

. METALS | 
Aluminum, metal, including alloys, all forms..........---_---.------------------- 2,100 2,351 
Copper, metal, including alloys, all forms___.___..__.-.-------------------------- 71,268 841 
Gold, metal, unworked or partially worked__-_..._.--.---------------troy ounces-- 201 1,273 
Iron and steel: 

Metal, pig iron, including cast iron____--.---------------------------------- r1,013 2,049 
Semimanufactures___._.._-..--------------------------------------------- 72,183 92 , 782 | 

Lead, metal, including alloys, all forms____._------------------------------------ 560 508 
Tin, metal, including alloys, all forms.._.-__------------------------------------ 48 54 
Zine, metal, including alloys, all forms__....-----.------------------------------ 640 1,899 

- | NONMETALS | | : 
Abrasives, natural, n.e.s___.._.---..------------------------------------------- 180 207 
Asbestos. _______.--_-_------_-------- ee eee ee ee eee eee eee eee) 8,785 5,073 
Cement. ___---------------------------------------------------thousand tons___. 101 183 
Fertilizer materials, manufactured: 

Nitrogenous____...----------.-------------------+----------thousand tons. - 139 165 
- Phosphatie__...---.-----------------------------------------------do___- 28 29 
Potassie__...__------------------------------------+---------------do----*) 5 56 
Other, including mixed_.____._-_._------.-.-------------------------do_--- 59 85 

Salt (excluding brines)__........--.------------------------------------------- 11,200 3,315 
Sulfur, elemental, all forms____-......----------------------------------------- 72,191 1,000 
Tale.__...---------------- 9 ee nen een eee ene 1,658 1,161 

| MINERAL FUELS AND RELATED MATERIALS | . 
Coal, all grades, including briquets__-.---------------------------thousand tons... 1188 42 
Coke and semicoke. __..__-__._-------_--_----------+------------------ ee 920 1,294 
Petroleum refinery products: . 

Gasoline__.____.._------.----------------------thousand 42-gallon barrels_- 1,505 2,035 
Kerosine.___.____-.----_------------------------+------------~-----d0.--- 1,767 2,051 
Distillate fuel oil. .....___.__.-_-_-_--------------------------------do.__. 74,233 6,022 

' ‘Residual fuel oil__.____...------------------------------------------do_.-- rl 244 
Other______-__---- oo nen en eee ene Owe. 218 106 

. e Estimate. r Revised. NA Not available. SO 

| - HONG KONG? a 

Hong Kong is an industrial-commerdal mined for domestic needs and/or for ex- 
area with an economy based on foreign port. In addition cement production based 

trade rather than on internal resources. A upon imported clinker was valued at $4.0 
significant portion of this trade includes million. Additional unrecorded values were 
mineral commodities imported for both added by the steel rolling and gas manu- 
local industry and reexport. In 1969 total facturing industries. 
value of Hong Kong’s trade—imports, ex- In 1969, Hong Kong exported $18.0 mil- 
ports, and reexports—amounted to about lion worth of base metal manufactures, 
$4.6 billion of which about 10 percent in- $17.0 million of metalliferous ores and 
volved mineral commodities. metal scrap, and $6.6 million of petroleum 

The extractive and processing sectors of and petroleum products. Mineral commod- 
Hong Kong’s mineral industry contribute ities imported in 1969 included $160.2 mil- 
little to the colony’s economy. Total value lion worth of pearls, precious and semipre- 
of Hong Kong’s mining output in 1969 cious stones, $76.0 million of petroleum 
was about $1.4 million, of which iron ore and petroleum products, $51.7 million of 
from the Ma On Shan mine in the New _ iron and steel, and $35.8 million of nonfer- 
Territories accounted for nearly 90 per-  rous metals. 
cent. Small quantities of kaolin, quartz, 

feldspar, graphite, and wolframite were 5 Prepared by Ta Cheng Li, mining engineer.
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Table 6.—Hong Kong: Production of selected mineral commodities 

. (Metric tons unless otherwise specified) 

. Commodity 1967 1968 1969 . 

METALS 
Iron ore and concentrate_______.____.-.-.._.._-_.-._-_thousand tons_-_ 144 162 166 

NONMETALS 
Cement, hydraulic____..__________-...-_.___..____._--thousand tons__ 215 259 285 
Clays, kaolin__...._._-..-.-_-- ee eee eee _-_-- = 8, 570 5,664 4,410 
Feldspar____...-_-_-.----.-...-----------------------_------------ 1,153 1,607 1,940 
Graphite, all grades_______._..-...--.---------------------- eee 19 505 199 
Quartz_.__._.-----------+- +--+ ---------- = 8, 048 3,693 6,317 

Table 7.—Hong Kong: Exports and reexports of mineral commodities 

. (Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 . 

METALS 
Aluminum, metal, including alloys, allforms. 7,317 9,241 United Kingdom 1,998; Taiwan 1,701. 
Copper, metal, including alloys, all forms_... 8,777 10,107 Japan 7,521. 
Iron and steel: 

Ore and concentrate____thousand tons__ 170 171 All to Japan. 
Metal, scrap._...-.._....._._.-do____ 133 127 Japan 56. 
Semimanufactures: 

Exports......-.---..----.-do___. 88 90 Thailand 65; Philippines 6. 
. Reexports___.__.-........-do_._- 30 13 Indonesia 3; Macao 1. 

Lead, metal, including alloys, all forms_.__.. 1;157 709 Taiwan 439; Republic of South Africa 121. . 
Silver, metal, including alloys 

thousand troy ounces--_ 897 1,849 United Kingdom 1,597. 
Zinc, metal, including alloys, all forms..___. . 467 1,326 Mainland China 1,083. _ 

. NONMETALS 
Cement: _ 

~ Exports____.._._...._._.thousand tons_- 35 33 Cambodia 18. 
Reexports__.....__......----.-do___- 53 20 Brunei 7; Sarawak 5. 

Clays and clay products, kaolin.__._..._.... 4,900 3,177 Taiwani,688. 
Diamond, gem, not set or strung . 

thousand carats. - 171 162 Belgium 52; Israel 42; United States 17. 
Diatomite and other infusorial earths _-__-.-_-- 19 6 India 3. 
Feldspar and fluorspar___..___...-.2.___-- 367 378 Thailand 291; South Vietnam 60. 
Graphite, natural___._....._._____-.--..---- 84 256 . Indonesia 103; United States 102. 
Tale and related materials (soapstone) -_ _ .-_-_- 750 470 Ghana 380. 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 

Gasoline___ thousand 42-gallon barrels_. 22 22 All to Macao. 
Kerosine____.......__.._.-----do___- 42 40 Do. 
Distillate fuel oil. .........._..-do__.- 249 251 Do. 
Lubricants____....-...-.-.-...-do___- 131 124 Thailand 33; Singapore 31; Taiwan 31. 
Other 1___._.._.._.___---_------do__-- 103 59 Philippines 33. 

1 Mostly waxes. 

Source: Hong Kong Census and Statistics Department. Hong Kong trade Statistics. Exports and Reexports. 
December 1967, 515 pp.; December 1968, 629 pp.
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Table 8.—Hong Kong: Imports of mineral commodities | | 
(Metric tons unless otherwise specified) . 

Commodity - 1967 1968 _ Principal sources, 1968 

po METALS A 

Aluminum, metal, including alloys, all forms... 15,656 20,885 Canada 5,925; United States 3,982; Japan 

Copper, metal, including alloys, all forms..-_ 13,049 15,512 Japan 6,891; United Kingdom 2,336; 
Indonesia 1,780. 

Tron and steel: 
Ore and concentrates.._..-------.---- 2,016 - _.-_. 
Metal: . , 

Serap_--.----..---thousand tons- 63 78 United Kingdom 37; West Germany 31. 
. _ Pig iron, including east iron__....___ 3,050 © 8,202.. All from North Korea. | 

Steel, primary forms.___..._-_.-.. 27,343 2,224 “North Korea 2,180. = cs 
Semimanufactures__thousand tons- - 316 | 253 Japan 99; mainland China 82.. . 

Lead, metal, including alloys, all forms-__--_--- 675 438 Indonesia 182; United Kingdom 123. 
Platinum__.-.------thousand troy ounces... 48 83 United Kingdom 41; West Germany 32. 
Silver, metal, including alloys all forms__.... _ 252 484 Laos 167; Philippines 112; North Korea 99. 
Zinc, metal, including alloys, all forms.__.-- 5,394 9,316 Canada 3,409; Australia 1,969; Japan 1,504. 

NONMETALS 
Cement__._-.---....._-.. thousand tons-.-. 515 297 Mainland China 163; Japan 72. a 
Diamond, gem, not set or strung - oo 

thousand carats -_- 457 540 Belgium 199; Israel 140; United Kingdom 68. 
Diatomite and other infusorial earths. _____- 320 242 United States 183; Japan 38. 
Feldspar and fluorspar____......---..-.-.- 2,398 1,298 Mainland China 1,095. - 
Fertilizer materials, manufactured ° ve 

thousand tens_- 8 7 Mostly from West Germany. 
’ Gypsum and plasters_____.....-----do_-_ +. 5 28 Australia 15. | 
Lime. __._-------------.----------d0=_-- 37 29 Mainland China 14; Japan 6. 
Salt and brines, salt______.2.....--.do__-- 83  . 87 Mainland China 29; Taiwan 4. 
Stone and gravel:: . a . 

Limestone (except dimension)-_.-.do- _-- 75 273 Mostly from.Japan. 
Quartz and quartzite._...-....._...-.-. 3,710 3,175 Mainland China 1,988. 

Tale and related materials (soapstone)__.-.. 2,143 1,905 Mainland China 1,331. . 
MINERAL FUELS AND RELATED MATERIALS . 

Coal, all grades including briquets_ . Lo oe of ‘ 
. . thousand tons-- 116 78 Mainland China 44; India 16. 

Coke and semicoke____...-.....--..------ 5,485 9,479 Mainland China 4,673; Japan 4,300. 
Petroleum refinery products: . " oo. - . 

Gasoline. __ thousand 42-gallon barrels_- 828 780 Singapore 347; Bahrain 256. . 
_ Naphthas and solvents_._..._..--do_.-. | 253 229 Iran 127; Singapore 53. | 

‘Kerosine____..-..........---..do.... 1,446 1,405 Iran 609; Singapore 404; Japan 253. 
Jet fuel_____---.--------------do_--- 1,575 1,921 Singapore 734; Iran 693. . 
Distillate fuel oil......_..._..-..do_-.._ 3,208 3,745 Singapore-1,885, Iran 589; Japan 508. 

_. Residual fuel oil......__.....-..do__-. 11,886 12,680 Singapore: 4,506; Iran 3,654; Saudi Arabia 

Lubricants_____..-----.--2----do---. 257 298 United States 88; Taiwan 71, Netherlands 
| i ee _ Antilles 58. | . 

Liquefied petroleum gas-____----.do_--_- NA 202 Singapore 58; Philippines 56; Taiwan 45. 
Other lool do L 227 177 Singapore 69; Indonesia 45. 

NA Not available. | 
| Mostly waxes and asphalt. . 

Source: Hong Kong Census and Statistics Department. Hong Kong Trade Statistics. Imports. December . 
1967, 241 pp; December 1968, 285 pp. - : 

oo : LAOS ® | 
Tin remained the only important min- Value of tin exports. in 1969 were esti- 

eral commodity produced in Laos during mated at $1,600,000 about the same as in 
1969. Virtually all production came from 1968. Most tin concentrates are exported to 
the -French-managed Phon Tiou tin mines, Malaysia. Laotian mineral imports consist | 
located in southern Laos. Production of chiefly of petroleum products, cement, and 
low-grade tin concentrates in recent years iron and steel semimanufactures. Principal 
has been at the 1,200-ton level. . trading partners of Laos are Thailand, In- 

Laos possesses a variety of other minerals donesia, and Malaysia. | 
such as coal and iron, which have been of Aside from the recorded mineral trade, 

interest, but further studies have been Laos does a lucrative trade in gold, arising 

hindered by the country’s unsettled condi- from a lack of Governmental restrictions 
tions. on amounts of gold entering or leaving the 

A 5-year economic plan was launched in country. Gold is imported from West Eu- 
1969 which included plans for the con- ropean countries and reexported to Asian 
struction of a 50,000-ton-per-year cement countries such as Burma, Thailand, South 
plant. However, the financing of the $8 Vietnam, and India. 

million plant was still to be found. —¢ Prepared by Ta Cheng Li, mining engineer.
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| MONGOLIA? 
Some progress was evidently made by and Ih Hairhan mines, reportedly was only 

Mongolia’s mineral industry in 1969, as a 60 percent of the planned ‘targets. Increas- 
number of producing sectors and impor- ingly difficult mining conditions encoun- 
tant facilities appeared to have achieved tered at both mines were apparently re- 

_ established targets. Official sources reported sponsible for their failures to reach targets. — 
| gains of 15 percent for mining output, 13 = No official Mongolian trade - data are 

percent for power .generation, and 17 per- published. However, because at least 80 
cent for the construction material indus- percent of total Mongolian: trade is with 
tries. | a - . . the U.S.S.R., officially recorded Soviet trade 

Presently, coal production accounts for statistics are believed highly indicative of 
an estimated 60 percent of Mongolia’s total Mongolian mineral commodity trade. | 

_ mineral output by value. During the year, Soviet imports of Mongolian fluorspar were 
: coal output increased 10 percent over that given as 46,500 tons in 1967 and 67,500 

| of 1968, with the key Sharyn Gol strip coal tons in 1968. Small amounts of ferrous 
mine fulfilling an undisclosed goal. Annual scrap and unspecified nonferrous ores and 
output from the mine is believed to be concentrates (undoubtedly including tung- | 
800,000 tons and expansions. are planned to sten) were. also imported by the U.S.S.R. — 
bring output to 1 million tons. As in most from Mongolia. Exports to Mongolia in 

| years, Nalaikha, the country’s only other 1967 and 1968 included iron and. steel 
important coal mine, failed by a wide products (12,300 tons and 17,300 tons, re- : 
margin to reach its target. _ spectively) as well as small amounts of — 

The important construction materials nonferrous metals, refractories, and coal 

| sector was credited with only having ful- and coke.. Cement shipments, totaling 
| filled about four-fifths of its goals. This al- 50,000 tons in 1967 and 48,000 tons in © 

, legedly was because neither the lightweight 1968, will probably be reduced: to relative 
. concrete mixing plants nor the new cement unimportance by 1970 with the completion 

O plant at Ulan Bator met their quotas. An- of expansion plans at the Darkhan cement 
nual capacity of the cement plant. is plant. The supply of crude oil.to keep the 

_ presently being expanded by. 100,000 tons small Dzuun Bayan refinery operating at. 
with completion expected by 1970.» full capacity and petroleum _ products, 

All fluorspar and tungsten output, Mon- — which account for the greater part of indi- 
golia’s only mineral export items ‘of conse- genous demand, remain thé principal So- 
quence, is shipped to the Soviet Union. viet trade contribution to the Mongolian 
Fluorspar production reportedly increased mineral economy. Together these totaled 
7 percent over 1968 and probably reached about 1.8 million barrels in 1967 and 1.9 
at least the 75,000-ton level. Tungsten out- million barrels in 1968. 

put, however, from the main Burentsogt ‘™Prepared by Ta Cheng Li, mining engineer. 

Table 9.—Mongolia: Estimated production of mineral commodities __ 
oe (Thousand metric tons unless otherwise specified) 
$$$ eeeSSSSSSSSSSSSSSSSSsssseSeSeSSSSESSESSe 

Commodity } 1967 1968 1969 
-_—_— en LLL TS SC GTS 

NONMETALS 
Cement, hydraulic__..---------_--.-.-----------.--- eee 50 75 120 
Fluorspar, all grades__.-..--------------------------------- eee 50 r 70 75 
Gypsum______._.__------------ eee r 20 25 25 
Lime (quicklime and hydrated lime)_--.._-.____._-______--- 2 ___ 2 Le r 35 40 40 
Salt, all types____.------------------------------------- ee 8 8 8 

MINERAL FUELS AND RELATED MATERIALS 
. Coal 2__.__.-_..-.-.----------------------------------------------- 1,008 1,250 1,400 

Petroleum: 
Crude oil.___-__.----..._.......--------thousand 42-gallon barrels-__ 90 90 90 
Refinery products: 

Gasoline. ______---.---------------------------------do___- 165 165 165 
Distillate fuel oils_____._...--------------------------do___- 55 55 55 
Residual fuel oil__..___..-----------------------------do___- 220 220 220 

$$$ $ 
t Revised. 
1 In addition to listed items, Mongolia produces simple construction materials and small amounts of tungsten 

concentrates. a 
2 Mainly so-called brown coal.
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NEPAL ° Oo 

The 54,362-square-mile Kingdom of Nepal that supply low-grade metal to local’-pro- 
remained inconsequential in terms of min- ducers of ornaments and utensils; and the 
eral production and consumption in 1969 usual range of construction material quar- | | 
and was virtually without an organized ries (clays, stone, and sand and gravel) .. | 
mining industry. A 20,000-ton-per-year steel | In the past, cobalt had been recovered | 
rolling mill érected at Simra in 1964 to at several locations, both from. ore bodies | 

“process imported billets apparently has in which cobalt is dominant and from de- | 
_ not operated since its closure in 1967 be- posits.of copper and. nickel that also con- a 

cause of inadequate local markets. The tain cobalt. Reserves are unknown, but . 

private Nepalese owner of the rolling mill there was some interest in these metal oc- 
hoped to reopen the facility by yearend  currences by foreign (United States and 
1969 to meet an anticipated demand for Japanese) interests during 1968 and 1969. | 

| ‘concrete reinforcing rods. However, there Similarly, sporadic localized production of 
were no reports confirming this reopening, lead-zinc ores, beryl, placer gold, graphite, 
which was expected to occur as a result of mica, ochers, quartz crystal and talc have 
the opening late in the year of a 175-ton- been reported, but as of 1969,: only. talc _ 
per-day cement plant, also at Simra. This was assuredly being produced, this from 
facility, built by the owner of the steel the Palung deposit, about 45 miles south 
mill, was financed in part by a loan from of the capital of Kathmandu, owned by 
the Nepal Industrial Development Corp. Nepal Mines and Chemical Company. The 
and was expected to meet the bulk of the talc is cut into bricks and marketed in 
nation’s existing requirement for cement, Calcutta, India, for basic furnace linings. | 
heretofore imported from India, and total- No statistical data on Nepalese mineral 
ing about 60,000 tons per year in recent production, trade, and consumption are — | 

years. . | available other than the previously cited | 
Anticipating further growth in Nepalese cement consumption figure arid data on es- 

cement demand, Birla Brothers, an‘ Indian timated major petroleum product. use, 

cement firm, reportedly was considering which aggregated 10.9 million barrels for | 
construction of a plant in Nepal at an un- | the year ending July 15, 1969, an increase 

specified location in Kathmandu Valley, slightly more than 100 percent over the 
but there was no indication in the. press 196 Bony 4: Pe “apse | : 

2 2 figure, and including 2.6 million bar- 
through yearend 1969 that any work had } : ae ~~ : 

| started. Lo rels of motor gasoline, 5.6 million barrels of 

- Indigenous mineral deposits operated to kerosine, and 2.7 million barrels of distillate 

meet a part of local demand for minerals fuel oil (with no information on aircraft 
and metals include a few small iron depos- fuels, residual fuel oils and lubricants, all 

its that supply -charcoal-fired clay furnaces presumably consumed in small quantities) . 
with raw materials to produce a low-qual- Petroleum products are all imported from 
ity iron; some very modest copper mines India. 

| - SINGAPORE ° ' 
Singapore’s economy achieved new highs of oil companies, geophysical surveyors, 

during 1969. Foreign trade and shipping drilling firms, and specialized construction 
ended the year at record levels and indus- companies have established branches in 
trialization continued its dramatic growth. Singapore. The immediate effect of this ac- 
Gross domestic product increased from _ tivity on the Singapore economy cannot be 
$1,419 million in 1968 to an estimated measured but it is evident that millions of 

$1,611 million in 1969. During the same _ dollars are flowing to local firms for the 
period, overall foreign trade-exports and construction of barges, pontoons, tugs, 
imports went from $2,932.8 million to houseboats, supply ships, and specialized 
$3,589.6 million. 

The search for oil in Southeast Asia has 8 Prepared by Charles L. Kimbell, physical 
resulted in Singapore becoming a regional __ scientist. ; 
base for petroleum-related activities. Scores gm iih°PaTed bY Arthur F. Grube, industry econ-
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‘workboats to be used in Indonesia and ~~ C at E oe 
| elsewhere in Southeast Asia. Additionally, _Yommodity __ Exports Imports 

local firms are providing steel tanks, pipe, G.ijo oil.___-...--.-----.-. $181 $117 
cement, chemicals, and food and water to Refined petroleum products_... 264 163 

_ the.oil companies operating in the area. Sempmanufactured iron and 6 Ot 
The International Bank for Reconstruc- | 

tion and Development granted a loan of - | 
$20.5 million to the Public Utilities Board COMMODITY REVIEW 

of Singap ore to finance mayor electric Metals.—Iron and Steel—The National : power development projects, including ad- I ng: 
was : ron and Steel Mills announced further ex- dition of 430,000 volt-amperes of primary . : } : | . pansion plans during 1969. These plans in- and. 650,000 volt-amperes of secondary dis- wee . . ae . . clude the addition of a third electric fur- tribution transformers together with in- a ; . | . . ves nace; a three-strand continuous casting stalling 250 miles of cable, and additional “:"’ * . . . . . unit with a capacity of 80,000 tons per | switchgear, and substation equipment. Singa- ear; and a blast furnace with a capacit 

| pore’s production of electric power year, ang “wih a capacnly 
“14: . of about 300,000 tons per year. The com- | amounted to 1,652 million kilowatt-hours . } . pany which produces about 110,000 tons | during 1969. : | | per year of steel products plans an even- 

| PRODUCTION tual capacity of 300,000 to 400,000 tons per 
- | year. , 

Singapore’s mineral output, as in past Mineral Fuels.—Petroleum.—During 1969 
years, consisted of refined oils, ‘Steel prod- Singapore continued on the road to be- 
ucts, cement, and granite mined for local coming an important refining center. A 
construction. Cement production amounted jew refinery, currently under construction, 

| to 471,000 tons in 1967, 566,501 tons in | jg expected. to go on stream by the end of 
a 1968, and 622,822 tons in 1969. Refinety 1970, The refinery, located on Ayer Cha- 

_ output for the 1967-69 period was as fol- wan Island, is being constructed for Esso 
| lows in thousand 42-gallon barrels: Standard Eastern and will have a capacity 

_—  ——__ of 80,000 barrels per day. Another new re- 
Product 196719681969 finery is being planned by a consortium 

: Gasolines and naphthas.. 5, 874 16,924 17 258 consisting of two American .. companies, 

: Distillate fuel sil 7329 111624 11°678 Standard Oil Company (Indiana) and the : Residual fuel oil !______- 17,568 $2,119 38,763 Summit Industrial Corp., and the Singa- 
Other... - -.-.-—..------ , , G t’s Development Bank Refinery fuel and loss___ 1,076 1,467 1,238 Pore ‘overnments P omeny me SNOB OE Plans include the construction of a 60,000- 

Total..--------- 37,088 65,279 67,580 barrel-per-day refinery, to be built adjacent 
1 Includes unfinished fuel oils. . to the Esso plant. 

TRADE The two existing refineries have an- 
nounced expansion projects planned for 

The overall value of Singapore’s 1968 completion by late 1970. The first, Shell 
trade was $2,933 million with exports ac- Eastern Petroleum Ltd., will increase the 
counting for $1,272 million and imports daily capacity of the Pulau Bukom refinery 
for $1,661 million. As in past years, trade from 135,000 to 220,000 barrels per day. 
in crude oil, refined petroleum products, Similarly BP Refinery Singapore Ltd. an- 
and semimanufactured iron and steel prod- nounced a $3.3 million expansion program 

_ ucts were the most significant. The value for its refinery at Pasix Panjang. The ca- 
of these commodities in 1968 was as fol- pacity of this refinery will be increased to 
lows in million dollars: 25,000 barrels per day.
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Table 10.—Singapore: Exports and reexports of selected mineral commodities 

| a (Metric tons unless otherwise specified) 

Commodity 1967 1968 Principal destinations, 1968 

METALS : | 

Aluminum, all forms__.__.--.----------- 585 830 Malaysia 755. 
Copper: . 

Ore and concentrate__...._..--_---- 1,270 1,270 All to Japan. 
Metal including alloys, all forms. _.-- 726 706 Malaysia 687. 

_.... Jron.and steel: a, _ oe 
Ore and concentrate. __...._...----- 8,439 26,645 Japan 21,845. 

etal: 4 
Serap_....-------------.------ 3,531 | 602 Malaysia 451. 
Pig iron and ferroalloys___..__-.- 1,480 ' 9387 Malaysia 549. 

. ‘Ingots and other primary forms_._ 1,118 3,318 Malaysia 2,050; Cambodia 1,182. 
Semimanufactures__..._........ 112,853 107,619 Malaysia 64,905; Cambodia 13,244. 

Lead, all forms__..___....._--..-.------ 446 696 Malaysia 400; Denmark 159. 
Manganese ore and concentrates. __._.--- 1,767 2,082 Malaysia 1,956. 

Silver, unworked__thousand troy ounces. - 1,886 3,541 All to United Kingdom. 
in: 

Ore and concentrate__-...-long tons_-_ 2,760 3,545 All to Malaysia. 
Slag and hardhead_.___......-do._.- 217 __----- 
Other forms___.........-...-do.... 808 142 Malaysia 92. 

Zine, all forms___-.._.--.-----.-----.-- 1,510 2,412 Malaysia 1,731; Cambodia 668. 

| NONMETALS SO | _ 

Cement and clinker_.........-.-.------- 81,181 11,109 Brunei 3,454; Christmas Island 2,453; 
Malaysia 2,272. 

Fertilizer materials: " 
Crude, natural phosphates._......... 22,160 17,254 Malaysia 15,933. 

. Manufactured, all forms............. 79,176 109,461 Malaysia 62,071; Burma 42,252. 

MINERAL FUELS AND RELATED MATERIALS ° . 

Coal, all types.___..-._---------------_-° 87 24 Malaysia 13. | 
Coke.....----------------------------- 957 981 Malaysia 865. 
Petroleum: oo, ; 

| Crude and partly refined. oo . 
thousand 42-gallon barrels... _-.---- _ 88 All to Burma. 

| Refinery products: } oo. 
Aviation gasoline_._......do___- 2,585 2,855 South Vietnam 1,897; Thailand 642. 

- Motor gasoline.._........do.__- 7,404 9,576 South Vietnam 4,578; Japan 1,745; 
Malaysia 1,152. 

_ Kerosine___._.._...._...do_.-. 2,677 2,734 South Vietnam 1,565; Hong Kong 438. 
Jet fuel__________.._._..do_.._._ 14,986 16,300 South Vietnam 8,921; Thailand 4,636. 
Distillate fuel oil.........do._.. 12,990 17,392 South Vietnam 6,772; Thailand 2,431; Hong 

ong 2,043. 
Residual] fuel oi]..........do.... 20,860 26,660 Japan 15,777; Hong Kong 4,395; South 

Vietnam 3,307. 
Lubricating oils_.........do__-_- 702 810 Thailand 284; Malaysia 256; Burma 110. 
Asphalt__........-......do__-- 342 502 Malaysia 123; Thailand 118; South 

“ Vietnam 83. 
Other_.._._-_.-.--.--..--do._. 51 129 Malaysia 31; Hong Kong 26; Philippines 19. 

. Total__...............do__.. 62,547 76,958 . 
Bunkers: . 

Aircraft__...............do_... | 546 611 NA. 
Ships. _...............--do.... 22,857 26,406 NA..° 

NA Not available. 
1In addition to products listed, liquefied petroleum gas valued at $453,000 in 1967 and $788,000 in 1968 was 

also exported. | 

Source: Singapore Department of Statistics. Singapore External Trade Statistics, 12 months ended December 
1967 and 12 months ended December 1968.
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_ Table 11.—Singapore: Imports of selected mineral commodities — 
. (Metric tons unless otherwise specified) . 

_.., Commodity — 1967 1968 a Principal sources, 1968 _ . 

a 7 oF METALS - | : | 
Aluminum: — | 

Bauxite____..-.---------2------+-- 300 699 All from mainland China. 
C - Metal and alloys, all forms... _-_.-.-- 3,254 4,914 Japan 1,761; Hong Kong 909. 
opper: : , 

Ore and concentrate. ___....-..:---- 1,016 508 All from Malaysia. 
Metal and alloys, all forms_...---.-.  '2,254 2,585 Japan 1,345; Australia 585; United 

BO . - Kingdom 267. : 
Iron and steel: 7 

Metal: ar . 
Iron and steel scrap__-...------- 35,826 24,688 Malaysia 21,430; Australia 1,337. 
Pig iron and ferroalloys..._-.--. 22,540 21,239 U.S.S.R. 17,362; mainland China 1,800. 
Ingots and other primary forms._ -22,818 28,259 Australia 15,417; Japan 3,841. 

s. Semimanufactures._.....-..-.-._ 261,216 309,435 Japan 209,268; United Kingdom 26,769. 
Lead, all forms___....------------------ | 605 770 Australia 307; Japan 237; United Kingdom 

Manganese ore and concentrates___._.---- . 4,097 : 9 , 062 Unspecified African countries 8,721. 
avers unworked___...-..--troy ounces... 14,028 267,362 Malaysia 201,229; United States 50,922. 

‘in: -. _ , 
Ore and concentrates__.._long tons... 1,446 1,241 Malaysia1,197. ~~ 
Other forms___._..-_-_-_--..do__.. ~ 627 © 421 Malaysia 314; United Kingdom 71. 

Zine, all forms.__.__-----.-----------.- © 4,885 8,607 Japan 5,495; Canada 1,220. 
Ss NONMETALS og . . 
Cement and clinker_...........-..--.--- 485,725 558,820 Japan 220,892; Malaysia 180,338; Taiwan 

48,059. . 
Fertilizer materials: 

Crude, natural phosphates_._._-..---- 18,849 15,824 Christmas Island 7,657; United States 
ot ‘ J ae, ,000. 

Manufactiired, all forms.....__.__.__._. 102,003 94,749 United States 51,608; West Germany 
, ae 6 20,471. 

MINERAL FUELS AND RELATED MATERIALS . 
Coal___.------------------------------ 99 ‘3,852 India 3,699. | 
Coke_:..------2.----- eee 4,356 . 5,151 West Germany 2,446; Taiwan 1,235. 

_ Petroleum: 4 . . 
Crude and partly refined: 8 

Crude _ : “ 
_ thousand 42-gallon barrels-. 38,257 63,492 Kuwait 51,321; Iran 7,884. 7 

Partly refined_..__....._..do.___ 1,939 2,307 Mostly from Malaysia. 

Refinery products: a . 
Aviation gasoline.._......do____ 2,870 3,162 Iran 2,000. . 
‘Motor gasoline___......_.do__._ 4,530 4,467 Malaysia 1,565; Iran 1,262; Australia 680. 
Kerosine___._.....:.....do__.. . 2,821 2,144. Malaysia 1,832; Bahrain 107. 
Jet fuel_.......---..-..--do_... 11,719 7,837 Malaysia 4,896; Iran 1,387. a 
Distillate fuel oil. ........do_._- 8,397 9,985 Kuwait 4,194; Philippines 1,683; Malaysia 

oo 1,475. 
Residual fuel oil:_.:......do__._. 28,260 24,262 Malaysia 13,150; Saudi Arabia 2,762; Iran 

243. 
Lubricating oils___.......do___- 839 1,065 Netherlands Antilles 562; Japan 193; United 

tates 114. 
Asphalt__........-.-....do___- 20 39 Malaysia 19; Netherlands 11. 
Petroleum coke____.....-do___- 428 17 ~All from India. 
Other__..__...-_..______do___- 22 25 United States 9; Burma 4; United Kingdom 

‘Total..._....------.--do_... 54,406 58,008 

tT Revised. . 

Source: Singapore Department of Statistics. Singapore External Trade Statistics, 12 months ended December 
. 1967 and 12 months ended December 1968. 

NORTH VIETNAM °° | 

The North Vietnam economy remained North Vietnam possesses significant re- 

on a wartime footing throughout 1969 de- sources of anthracite coal and it was 
spite the cessation of American bombing claimed that “over 10” new coal-mining 
in mid-1968. Efforts were devoted to the areas were exploited in 1969. The bulk of 
rehabilitation of local industry to satisfy, the country’s coal production has come 
as far as possible, domestic requirements. from the well-known Hongay mines. Be- 
As a result, many sectors such as coal, en- fore bombing damaged the mines, annual 

gineering, and electricity claimed that pro- production was close to 3.5 million tons. 
duction was maintained at a “substantial 

level.” 10 Prepared by Ta Cheng Li, mining engineer.
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War damage brought output down consid- The country’s cement industry achieved a 
erably in 1967 and total recovery appar- production high of 750,000 tons in 1967, 
ently has not been achieved as official but output in 1969 probably was not 

. statements have suggested that coal pro- much more than half a million tons. ; 
duction had fallen far behind target for North Vietnam also has mines producing 
1969. Surplus anthracite has gone abroad, 32,000 tons of chrome ore (from Co Dinh) 
with Japan importing 251,565 tons in 1969. and 1.2 million tons of apatite (from Lao- | 

Production of iron ore and steel, about kay). Small quantities of tin ore were 
300,000 tons and 150,000 tons, respectively, produced at the Cao Bang tin mine. | 
prior to the bombing, probably has been There is also a small zinc refinery at _ 
fairly small in recent years since there is Quang Yen, which gets its ore supply from 
no indication that the Thai Nguyen Iron the Cho Dien mine. Zinc production at the 
and Steel Works have been rehabilitated. smelter used to be 10,000 tons per year. 

| _ SOUTH VIETNAM 7 
The mineral industry of South Vietnam a 40,000-barrel-per-day plant has been pro- == 

remained static during 1969 because of posed for Nha Trang. Meanwhile, all 
wartime difficulties. Production was limited needs were met by imports of refined pe- 
to relatively small quantities of cement, troleum products. Principal oil products 
salt, clay, and sand. Continuous unrest and imported were as follows, in thousand 42- 
political instability has precluded thorough gallon barrels: 
geological surveys to determine the nature 
and extent of the country’s mineral re- Product 1967 1968 

ces. —_—— | 
son “s , . : _ Gasoline, all types........-.-- 1,349 1,666 The country’s cement production in re-  Keyosine____-.. 00.1251 «845 
cent years has been as follows: 180,756 tons _ Distillate fuel oil____.....-.--- 1,427 1,692 

in 1967, 144,708 tons in 1968, and 247,185 Residual fuel oll--------------_ 1,962 2,166 
From ‘oe Woe Ten Oe erent ‘pla At - Construction on tlie fertilizer plant at 

on the Gulf of Siam. Reportedly, an exten- An Hoa, 40 miles , southwest of Danang, 

sion of the cement plant was being has made no significant progress ses 
lanned with the help of a French loan. 1966. Equipment for the plant, stored in 

rhe country’s demand for cement far ex- Saigon for several years, had been financed 

ceeds supply, necessitating large imports. a ann * - or 1 ee ane 
Imports amounted to 476,213 tons in 1967 | . . ea aa ge 
and 307,534 tons in 1968, most of which Wé"¢ Teports that Hitachi Ship building 
came from Taiwan , and Engineering Co. was involved with 

With limited facilities to manufacture talks concerning the export of a large fer- 
. ; tilizer complex which is to be constructed 

steel products, South Vietnam relies almost . : 

entirely upon imports. Imports of steel near Saigon for the Industrial Develop: 
products amounted to 232,996 tons in 1967 ment Corp. of South Vietnam. The Peas 
and 103,654 tons in 1968. A small steel Posed plant will produce 600 tons per a 
mill producing 20,000 tons per year of of ammonia and 1,000 fons per cay ° 
ound bars was completed late in 1969 at urea. Meanwhile, fertilizer imports ave 

Bien Hoa at a cost of $3.5 million. The risen from about 35,000 tons in 1966 to 

plant will use iron scrap which was pre- more than 500,000 tons in 1969. 
viously exported to Japan. oe 

South Vietnam has no refinery, although 41 Prepared by Ta Cheng Li, mining engineer.
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BRITISH SOLOMON ISLANDS | 

Despite the increasing mineral activity in included detailed geological mapping, geo- 
the British Solomon Islands Protectorate chemical and geophysical tests, and some 
_(BSIP), there is as yet no producing min-_ drilling. Two promising prospects were — 
eral industry. A small amount of gold has outlined: Bauxite on Rennell Island and > 
been produced yearly by natives from allu- low-grade copper on Guadalcanal. These 
vial deposits situated mostly on Guadal- two.were subject to development proposals 
canal Island, In addition to Guadalcanal, through March 1969 and resulted in Mit- 
the BSIP consists of six other principal is- sui Mining and Smelting Co. obtaining a 
lands .(Choiseul, New Georgia, Santa Isa- prospecting license for Rennell Island and 
bel, Malaita, San Cristobal, Santa Cruz) | Utah Construction & Mining Co. obtaining | 
and many smaller islands extending south- one for Guadalcanal. Mitsui can hold its © 
eastwards about 1,600 kilometers from license on the area of western Rennell | 
Bougainville Island. until 1971 and has been test pitting and ~ : 

Gold output ranged between 310 and sampling the deposit, which is reportedly | 

672 troy ounces from 1965 to 1967, and of good grade (47 to 48 percent alumina) 

amounted to 654 ounces in 1968. Produc- and at least 36 million tons. Traces of ura- 
tion for 1969 is not available. Mineral ex- nium oxide occur in the bauxite which 
ports for 1968 include all the gold (valued may be a valuable byproduct. Mitsui ex- 
at $19,870 and shipped to Australia) and pects to decide if the deposit is commercial 
scrap metal (valued at $70,683 and by mid-1970. Utah Construction prospected 
shipped mainly to Hong Kong). Mineral on the Copper Ridge at Kouloula, Guadal- 
commodity imports in 1968 were valued at canal, during 1969. | 
about $1.3 million, of which more than 70 Other areas investigated during the geo- 
percent went for mineral fuels. physical surveys were opened to prospecting 

In 1969 an extensive mineral survey, at the same time as Rennell and Guadal- 
financed jointly by the Government and _ canal Islands. Other companies are pros- 
the United Nations Development Pro- pecting for bauxite on Three Sisters, Santa 
gramme, was completed. The survey, ex- Cruz, San Cristobal, and other islands. 
tending over 3 years, began with a variety Amax Bauxite Corp. of Australia Ltd. 
of airborne geophysical techniques, fol- originally obtained a license to prospect 
lowed by intensive, detailed aerophysical a large portion of Santa Cruz but withdrew 
studies, photogeological studies, and _ fol- oo ; 7 
lowup ground surveys. The ground surveys ton “poe “meiner Bureau of Mines, Washing- 

933
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its application when the company discov- ganese deposit was located; on San Jorge, 
ered large bauxite deposits in Australia. where a nickel sulfide vein. was outlined by 
von Rio Tinto oT Australia began the aerial surveys; and the whole of the is- 
prospecting on a special license area. Inter- i | Gs 
national Nickel Southern Exploration Ltd. lands of Horare, Tanabuli, Sisagara, and 
(Insel) has been extensively prospecting Kolare. Kilakana Plantations of Honiara | 
the leases it already holds on Santa Is- Island applied for a mining lease in the 
abel, where an extension of a known man- Gold Ridge area of Guadalcanal. — 

| CHRISTMAS ISLAND 

The only commercial activity on Christ- Commission (CIPC) has been handling 

mas Island, an Australian territory in the the purchase, stockpiling, and distribution 
‘Indian Ocean, is the extraction and export Of the phosphate output, but the British _ 
of bulk phosphate rock and bagged phos- Phosphate Commissioners (BPC) have . | < been retained as managing agents. Most of phate dust. The several phosphate deposits h . nN 1j d | ‘ed lly by the Australian and the output is exported to Australia an 
are owned equally by : New Zealand for agricultural purposes. Ex- 
New Zealand Governments and compris€ re- —_ ports of rock and dust for the last 3 years, - 
serves of about 200 million tons. Since by destination, are as follows, in metric 
mid-1968, the Christmas Island Phosphate tons: | 

’ _ Fiscal year ending Australia Cambodia Singapore New Zealand Total _— 
June 30 of year stated oo , -and Malaya . . 

A967__.--- 2-2 ---L. ~=—- 808, 725 ----- 96 ,826 208,113 1,113,664 
1968___._----- 22 ----------. = 891, 454 ----- 70,674 183 , 759 1,145,887 
1969 1__-___--- 2 ee. = 804, 255 7,503 106,339. 259 , 347 1,177,444 © 

'Calendar year, a 2 

Exports were valued at about $1.3 mil- tonnage of imports consisted of fuel oil 
lion in 1969, but import data are not and gas oil. : 
available. In past years more than half the : , 

| | oe FIJI ISLANDS 
Situated nearly 2,700 kilometers east- Mineral production in 1969 was valued 

northeast from the coast of Australia, the at about $6.5 million,2 of which 59 percent 
Fiji Islands comprise about 800 islands and was accounted for by gold. During the 
islets and have been a British colony for year exports of mineral commodities were 
96 years. About 100 of these islands are valued at over $4.6 million, and mineral 
permanently inhabited by approximately imports totaled $12.5 million. About $10.7 
500,000 people, and it is expected that by million of mineral imports went for mineral 
October 1970 Fiji will become an inde- fuels and steel semimanufactures. 
pendent nation. Viti Levu and Vanua 

Levu, the two largest islands, have areas of 
about 10,400 and 5,500 square kilometers, f 2 Where necessary, values have been converted 
respectiv ely. . from Fiji Seige (FD) to U.S. dollars at the rate
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Table 1.—Fiji: Production of mineral commodities 

| (Metric tons unless otherwise specified) oO 

. Commodity . 1967 1968 1969 

. METALS 
Copper, mine output, metal content._.......--....-...-.---------- 2 re 610 366 
Gold, mine output, metal content____.--..----._...---troy ounces_. 111,028 106, 784 91,572 
Manganese, ore and concentrate, gross weight.._........_.---------- 5,939 8,554 ~ 20,790 
Silver, mine output, metal content________._._...._____troy ounces__ 61,335 54,518 37,951 

NONMETALS . 
Cement, hydraulie____.--_.-.-..-- 2-2 oe eee eee. «= 47,878 51,396 54,563 
Lime_____---------------------------- +--+ eee eee eee ee 2,821 3,374 Loe 4,477 . ae 

Stone and sand and gravel: : 
Limestone.__.-......--..-..__-........-...-_cubic meters_._. 111,661 1,315 19 ,025 
Quarried stone, other. -.._._.-...____-_----------- do... 275,882 212,909 248,699 

- Sand and gravel__._..-__-_.-__._._--_-_-__--_-_--_______..do____ 295,613 ¢306,000 1415,628 
Sand (coral)_._.-.------------------------------metric tons_. 59, 863 62,459 © 67,592 

e Estimate. ¥ Revised. . 
1 Quantity in metric tons. 

Table 2.—Fiji: Exports. of selected mineral commodities | 

(Metric tons unless otherwise specified) 

| | | a Commodity i. 1967 1968 

Copper, ore and concentrate____-.-.-.-.-.---------------- eee eee 1 3,292 
Gold (in bullion)_-...-.---.------.-----------------------------troy ounces... 112,698 106,784 
Manganese, ore and concentrate___........----.------------------------------ 4,480 10,574 
Nonferrous base. metal scrap----..------------.--------------------------+--+- 8 6 
Silver Ve ee ene en ee eee ------- -trOy ounces... 61,690 54,419 

1 Contained in gold bullion, = oe : : | | 

_ Table 3.—Fiji:. Imports of selected mineral commodities. | 

| (Metric tons unless otherwise specified) Oo | 

Commodity | 1967 1968 

oo METALS | a | 
Aluminum, metal, including alloys, semimanufactures__..............-.-.--------- 39 55 
Copper, metal, including alloys, semimanufactures__.............-----.----------- . 48 76 : 
Lead, metal, including alloys, semimanufactures_.__..........-..-.-----.--------- 69 60 
gin, metal, including alloys, semimanufactures-......................-.-_long tons-__ 179 284 
teel: 

Primary forms. _..._-___...------_----.---- eee eee 294 275 
Semimanufactures........_...-.----.-.--.---- eee 718,508 18,519: 

Other, nonferrous metals, including alloys, semimanufactures____.......-...------- 114 147 
NONMETALS - | 

Cement... .....----------- oe ee ee ee ee eee 354 529 
Fertilizer materials___-...---_------------------------------------------------ 24,252 33,199 
Salt (including brines)..._...-.-.-.-..- 2-2-2. eee )=— 1, 992 2,354 

MINERAL FUELS AND RELATED MATERIALS 
Coal__..--.---.-------------------- eee) 55, 691 2,058 
Coke._....----------------------- ee eee eee eee eee 174 273 
Petroleum refinery products: 

Gasoline and benzene_______........----......-..thousand 42-gallon barrels__ 263 283 
Kerosine and jet fuel. ___.......-.._------_- eee do__ 574 616 
Diesel oil__..._.-.-.----------- eee edo r 518 591 
Residual fuel oil_______._.--.----_- eee doi 135 179 
Lubricants. -_..-----------2--- 2 eee do. 19 19 
Other, bitumen. ____-----.---- 222 eee do 12. q 

r Revised. . |
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| During 1969, the Fiji Geological Survey and phosphate on all the islands. The Gov- 
engaged in geochemical and geological ernment will be able to participate up to 
mapping of various islands and areas of is- 50 percent in any mineral development, and 
lands of the, Fiji group. Mapping on financing will probably come from Govern- 
Vanua Levu included the Savusavu area, ment and other sources for the exploita- 
the Ndreketi Basin area in the center, and tion of any finds. | 
the Mbua shield volcano and plateau on Emperor Gold Mining Co. Ltd. produced 
the western end of the island. Other smaller — and milled less gold ore through the fiscal 

islands mapped were Ovalau, Koro, Motu- year ending June 1969 than it had the pre- 
riki, Wakaya, and Kioa. An assessment of vious year. During this latest fiscal year, 
the reserves of the Nambu manganese mine 9g 945 ounces of gold was produced, a re- 

__ and phosphate deposits in the Lau group duction of about 9 percent from the previ- 
as well as investigations of minor mineral- oys_ fiscal year. Reportedly, the cause of — 

ization on Nggamea and Waya Islands was yeduced production was the decline of the 
also made. free market price of gold from $43.50 in 

Offshore exploration by Crawford Ma- May to the parity price of $35 per ounce in 
_ Tine Specialists, Inc. was continued near early December. Net operating loss was about 

Vanua Levu and Viti Levu. The Govern- $320,000, but after taking Government as- 
ment entered into two onshore exploration sistance and deferred expenditures, a net 
agreements during the year: One with Bar- profit of $138,000 was made. Bauxite Fiji. 
ringer Research of Canada, and one with Co. Ltd. is planning a $2.5 million open 

Dr. B. Campana, a consulting geologist of pit bauxite mine despite discouraging ex- 
Switzerland. Each party will finance its  periences with copper mining on Vanua 

own investigations, but will be compen- Levu. The bauxite deposit is estimated at 
sated with mining leases to successful finds. 6 million tons, and the company plans 

Initially, Barringer was to have sole pros- shipments of 250,000 tons annually to 
pecting rights, except for existing valid  yapan starting in 1972. Southland Mining 
claims, on Viti Levu and Vanua Levu for jig) has reportedly found additional man- 
| year starting in early 1969. After March anese ore in a new license area. The com- 

_ 1970, Barringer will release most areas and 6 _ 7 

‘select smaller areas for an additional 3  P@"y also has recently acquired manganese 
yeats of prospecting. During the first year P?OPerties on northwest Viti Levu. 
Barringer plans to engage in regional air- The Government is planning new legisla- 

borne reconnaissance, testing new applica- tion to amend Fiji’s Oil Mines Ordinance 
tions of radio waves employing electrical to provide more control over offshore areas 
and- magnetic instrumentation, and geo- and also plans to modernize rules govern- 
chemical and surface inspection of geologic ing land exploration. The discovery of oil 
structures. Dr. Campana has a 10-year agree- seeps in Tonga has raised interest in the 
ment, presumably to start after March possibility of finding oil in the Lau Islands 
1970, to explore for bauxite, manganese, of Fiji. 

NAURU AND OCEAN ISLAND 

Phosphate rock mining and export are valid until 1970, NPC will supply the BPC 

the sole economic activities of the Repub- with rock under its former preferential 
lic of Nauru and Ocean Island in the Brit- price arrangement and will supply only 
ish Gilbert and Ellice Islands Colony. Op- the member countries of Australia, New 
eration and management of the industry Zealand, and the United Kingdom. An ex- 
for both islands have been under the Brit- C©Ption was made by the BPC in 1968 to 
ish Phosphate Commissioners (BPC), but allow the sale of excess phosphate to 

. . . . . Japan. Again in 1969 Nauru shipped about 
since the islands attained independence in 

260,000 tons of phosphate rock to Japan 
_ January 1968 the Nauru Phosphate Com- because of an excess in Australia and New 

mission (NPC) has been acquiring the as- Zealand caused by droughts over the last 2 
sets as well as the control and marketing years. Production, all exported, from both 

of its industry. According to agreement, islands for the past 3 years is as follows:
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Gi usand metric tons. DPC. Starting in fiscal year 1970-71, the | 
Year woo On Pokal new price will be $13.56 per metric ton 

Nauru Ocean Tota! £.0.b. for 1.8 million tons; in the following | 
1967... 198.-«4BZ—«2, 250 year 1.4 million tons will be sold at a 

1968____..-----.-----. 2,254 528 2,782 price to be negotiated. Shipments will be 

1969....-------------- 2,198 5642, 762 in ships owned or chartered by Nauru, 

and Nauru can sell to other customers on | 
In September 1969, after heated and  q regular basis. a 

prolonged negotiations between the Nau- Phosphate rock reserves on Nauru were 

ruans and BPC, during which Nauru estimated in mid-1967 by the BPC to total = 
threatened to sell directly to Australian 589 million metric tons and at the current 
manufacturers and Australia threatened extraction rate should last about 25 years. 
import restrictions, Nauru won a 2.5-per- It is estimated that Ocean Island will be 
cent price increase for rock supplied to the depleted of phosphate rock by 1981. 

: NEW CALEDONIA | | 

The island of New Caledonia, an over- | PRODUCTION | 
seas territory of France located in the ae 
South Pacific Ocean, is the second largest Excep t for a small amount of gi obertite | 
nickel producer in the free world after which is used locally as a refractory, min- 
Canada. Mining was started in 1875 and eral production consisted entirely of nickel 
has continued since that time, principally °° and smelter products of nickel. Antici- 
by the French company Société Anonyme pation that the nickel industry of New Cal- 
Le Nickel ‘of the Rothschild group. In the edonia would establish another record | 

last 15 years, Le Nickel’s output of ore has- output in 1969 was satisfactorily realized, | 

increased from less than 500,000.to over 3 although the rate of increase was much ~ 
million tons, and the remainder is made up less than in 1968. Ore produced during 
by a number of small operators. In 1968 1969 contained an estimated recoverable 
a record tonnage of ore was produced from _nickel-cobalt content of about 90,500 me- 
the island, with an annual increase of 37 tric tons and was valued at about $75 . 
percent. A new record tonnage was also at- _million.3 Nickel smelter products were val- | 

_ tained in 1969, but at a lesser rate of in- -yed at about $84 million. . 
crease (4 percent) . New projects are under- 
way which will further exploit the large 2In August 1969, the cFP franc (cFPF) was 
nickel deposits of New Caledonia and en- devalued from cFPF 90—US$1.00 to cFPF 101= 
hance its role as a major supplier of the US$1.00. To compensate for the near midyear 

1 in the fr ld change, values given herein have been converted 
metai in the tree world. at the prorated value of cFPF 95=US$1.00. 

Table 4.—New Caledonia: Production of mineral commodities 

(Metric tons unless otherwise specified) 
ea est A ESS SS 

Commodity - 1967 1968 1969 P 
i 

METALS 
Chromite (51 to 53 percent chromium oxide)..._---------------------------- 1,288 ---...  ------ ; 

Tron ore (55 to 56 percent iron)_....--.---------------------thousand tons-_- 204 172) ___--.- 

ickel: 

! 

Ore Vode nen nn enn enn enn nnn ene ne = -dO-- -- 3,820 *5,803 5,520 

Metallurgical products: 2 
. Ferronickel (nickel-cobalt content)_..._...------------------------- 20,656 22,425 23,886 

Matte (nickel-cobalt content)___..-------------------------------- 18,840 14,894 15,909 
NONMETALS ; 

Giobertite ?___........---------_---------------------------------------- —- 1, 558 664 - 192 
eee 

P Preliminary. t Revised. , 
1 Mine-run ore, about 25 percent water; nickel content 2.8 to 3.5 percent by dry analysis. 

2 Ferronickel grading 24 to 28 percent nickel-cobalt, matte about 79 percent nickel-cobalt. 

3 Magnesium mineral used for refractories. 

Source: Mines Service of New Caledonia.
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Table 5.—New Caledonia: Exports of mineral commodities 

. | (Metric tons unless otherwise specified) . 

Se | Commodity 1968 1969 

Iron ore.___. =f eee eee nee 197,555 288 
Mickel oreo aay ener enone ne thousand tons. . 2,489 3,093 

melter products: ! 
Ferronickel: 

Electric grade (FN4 grade, 25.1 percent nickel-cobalt)__-_._....---.---------- 10,098 8,467 — 
Sulfur extracted (FN3 grade, 24.5 percent nickel-cobalt)_............_.._.._.... 3,872 5,764 
Refined (FN2 grade, 26.3 percent nickel-cobalt)__.--..--.-.--.-.----..------ 351 All 
Overrefined (FN1 grade, 27.5 percent nickel-cobalt)._............-._.._.___.. 8,566 9,550 

Matte, nickel matte (79 percent nickel-cobalt)____..-.-.---...-..------.--_---.-.- 15,708 15,649 

1 Data in terms of contained nickel plus cobalt. uO : -_ | 

Source: Mines Service of New Caledonia. _ | 

- Table 6.—New Caledonia: Imports §—s plateau facing the sea where mechanical 
of mineral commodities equipment mines benches by open pit 

(Metric tons) methods. Transport of screened ore to the 

TT __ coast is by truck, belt conveyor, and finally 
Commodity 1968 1969 by an aerial cable tramway 4.9 kilometers 

METALS | long. At the coast, ore is loaded on a ship 
| Semimanufactures, not further 7.933 20.514 and carried 177 kilometers around the 

- Metals, not further described___ 17,218 24,234 southern tip of the island to Le Nickel’s 

Cement. ors Cs 59.291 58.494 Doniambo smelter at Noumea. Part of the 
MINERAL FUELS AND ! ore is charged into low shaft blast furnaces 

: Coal... ----.----- 286,077 199,472 at the smelter with coke, gypsum, and 
Petroleum products_.........-. 301,450 278,918 limestone to produce nickel-iron matte, 

| — and the iron is removed in converters to. 
: TRADE produce nickel matte. In another part of 

| Exports of mineral commodities totaled the smelter, ore is charged into electric 
eaqe wer eae furn a of nickel $126" million, an increase of $24 million fyrmaees {0 produce crude feronice 

over 1968 exports. Essentially, all the ore . . : | exported was shipped to Japan (3,064,000 ferronickel pigs for the market. The nickel 
| ions), along with 5,763 tons of. matte matte is either marketed or shipped to Le 

’ ' ’ e Ni ? , nce, f 

More than 90 percent (21,839 tons) of the f aes Pant at a Havre, France . heel 

feronikel and 52 percent (8108 ton) of {tHe Feiuing aud conven, to ice 
the matte exported went to metropolitan } . ee 
France grade deposit at Poro is first crushed, up- 

graded, and agglomerated at a new pelletiz- 
COMMODITY REVIEW ing plant before shipping to the smelter. 

} . we The French Government is greatly inter- 
mined ie Ne ean laterite nickel ly ested in increasing the output of nickel 

the silicate vn ale ther th pre Vitro Y from New Caledonia and has subsidized 

ore as in Cube. New Cale donian o imonitic expansion of existing facilities, approved 

as ‘sh " , brow he occurs the formation of international companies 
. , aan he a to Drown re y mate- and made mining concessions available to 

ma’ ° weat ered serpentinite o ten with interests other than Le Nickel. One pro- 
decomposing boulders, and a richer green am calls for the expansion of Le Nickel’s 
garnierite occurring in veinlets in the ser- Son mea plant for increasing ferronickel 
pentinite. Reserves of nickel-bearing mate- tput be 30.000 tric t 6 ll 
rial have been estimated at nearly 1.5 bil- ome ye ah oy anne 
lion tons grading from 1 to 5 percent. Le This will require additional electric fur- 
Nickel, the major company, operates the 4Cés and increasing the capacity of port 

‘ local smelting plant at Noumea and mines loading and stocking facilities at Noumea. 

the major portion of the ore. The ore for 1m a few years this should increase Don- 
export to Japan comes mainly from that iambo’s total productive capacity to about 

produced by a dozen or so small operators. 70,000 tons yearly. This $120 million in- 
Le Nickel’s Thio mine on the east coast of | vestment program will be partly financed 
the island is situated on a mountainside by Kaiser Aluminum and Chemical Corp.
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with which Le Nickel has formed two sub- to the French Government for setting up a 

sidiaries (Société Caledonienne du Nickel consortium of New Caledonian interests 

and Kaiser-Le Nickel Corp.). Concessions and the Patino Mining Corp. of Canada to 

have been made to The International establish a ferronickel plant and to de- 

Nickel Company of Canada (Inco), Ameri- velop low-grade garnierite at Poum in the 

can Metal Climax Inc. (Amax), and the northern part of the island. This will be 
Patino Mining Corp. of Quebec. An agree- partly financed by Le Nickel’s expansion 
ment signed in March 1969 established a program and will be subsidized by France. 

second nickel company in New Caledonia. Le Nickel will have a 5l-percent interest, 

| This is the Compagnie. Francaise Indus- Patino will have a 30-percent interest, and | 
trielle et Miniére du Pacifique (Cofimpac), 19 percent of the Poum venture will be 
which ‘is made up of Inco and a consor- available to New Caledonian interests. The 
tium of French interests, the Société Auxi- Poum project will include the construction 
liare Miniere du Pacifique (Samipac). of the plant, a town, and a port and will 
Samipac includes Bureau de Récherches be done by Kaiser. Patino holds over 100 | 
Géologiques et Miniéres (BRGM), 30 per- million tons of ore reserves in New Cale- 
cent; and Ugine-Kuhlmann, Chatillon- donia, including 50 million tons of 2-per- 
Commentary, Mokta, Schneider, Banque de cent ore at Poum. Ore feed will come 

Paris and des Pays Bas, and the Indochina from Patino and a number of local mining 

and Suez Banks, 30 percent. Inco has a 40 companies. It is anticipated that, by 1972, 

‘percent interest. Cofimpac holds about 25 40,000 tons of ferronickel will be produced 
percent of New Caledonia’s laterite reserves by the Poum plant. Approval is being 

and plans to establish a 45,000-ton-per-year sought from the French Government to 
nickel operation treating low-grade ore in form another company made up of Amax 
the southern part of the island. Nickel will and Société Miniére et Métallurgique de 
be marketed on a 50-50 basis between Inco _Pefiarroya, S.A., a French mining company 
and Samipac. Considerable exploration work controlled by Le Nickel, to start develop- 
has been done, and tests are being made _ ing nickel deposits in 1973, with produc- 

on the ore by Inco, but until a suitable tion scheduled for 1975 at a rate of 45,000 

metallurgical process is developed for this tons per year. - - 
ore, commercial production will be de- If all the potential nickel projects are . 

layed, possibly until about 1974. In the brought to production, the island should 

meantime Cofimpac has been investigating have a maximum annual capacity of about 

garnieritic ore deposits in the north. In 240,000 tons of nickel plus cobalt by the 
October 1969, Le Nickel submitted plans late 1970's. » 

: , NEW HEBRIDES 

_ Within a year after shutdown, the Forari In December 1968, the former owner of 

mine on Efate Island of the New Hebrides Forari (Compagnie Francaise des Phos- 

is again scheduled to be reopened. Be- phates de l’Oceanie) discontinued opera- 

~~ tween 1961 and the end of 1968, the mine tions and sold the mine to Le Manganese 
was an important sector of the economy ge vate (LMV). The mine was examined 

of the Condominium of New Hebrides quyring the year by Consolidated Gold 

(governed jointly by France and the Unit- Fields Australia Ltd, but the reserves were 

ed Kingdom) , producing manganese Ore onsidered too limited for their operations. 
and agglomerates. Exports were almost en- Calculati t F , es by an in- 

tirely to Japan. Production and exports for aiculations OF Norari's reserves ®Y 

the last 3 years of production were as fol- dependent body for Southland Mining Ltd. 

lows: of Fiji disclosed 300,000 tons of 42-percent 

a S—:siC«mNQZaNN|Ul: OT and was sufficient to induce 

Metric tons Southland to obtain a 50-percent interest 

Year Produc- Exports in LMV by late 1969. Southland antici- 

tio Spates that LMV will mine 60,000 tons an- 
1966._..-------------------- 76,240 65,145 ually and expects an initial shipment of 

1967 -----zzcccnnn--77----7> 28900 46000 10,000 tons by April 1970 to Japanese buy- 
e Estimate. ers.
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PAPUA AND NEW GUINEA 

Mineral output of the Australian admin- tralia Ltd. (CRA) and one-third by New 
istered territories of Papua and New _ Broken Hill Consolidated Ltd. and is the 
Guinea (PNG) during 1969 consisted most extensive proving and evaluation ex- 
mainly of small amounts of gold and silver _ercise in which this group has ever been 
‘with a value of $936,300.4 In contrast to engaged. Together, the partners spent over 
this small production, mineral activity and $16 million on the project in 1968, and it 
interest continued strong in PNG, which, is estimated that the cost to bring the 

| in addition to the main island, comprises mine-concentrating complex into produc- 
the islands of Bougainville, New Britian, tion will be around $300 million. The 
New Ireland, Manus, and Misima, and Bougainville Mining Ordinance provides 

- many smaller islands. This interest and that 20 percent of the equity will be of- 
| new discoveries of ore deposits promise a — fered to the Administration on behalf of 

large-scale increase in mineral output in the local people. Other provisions include 
the near future. The recently discovered a royalty of 114 percent of f.0.b. sales, and 

_ copper orebody now under rapid develop- a maximum tax rate of 50 percent. 

ment at Panguna Flats, Bougainville, is Located at Panguna Flats, the deposit 

one of the largest operations of its kind in Jies slightly south of the island’s center, 16 
the world. In this operation alone, start- kilometers from the east coast and at an 

_ ing in 1972, it is expected that 26 million elevation of 610 meters in the Crown 
tons of ore will be mined annually to pro- prince mountain range. Copper mineraliza- 
duce about 122,000 metric tons of copper tion is confined to intrusive stocks in vol- 
and possibly 500,000 ounces of associated canics and their contact zones. The ore 
gold with a total gross value of around minerals (chalcopyrite and bornite) occur 
$179 million. During 1969 a new copper in fine fractures and quartz veinlets which 
prospect was discovered in a remote part form a close stockwork in the orebody and 
of western Papua. This find is being evalu- contain a little gold and traces of molyb- 
ated and appears to be high grade but denite. Weakly mineralized areas are char- 
somewhat smaller than the deposit at Pan- acterized by sparser veining. The higher 

—_ _ guna Flats. If it proves to be an economic grade portion of the deposit has been esti- 
operation, its contribution to PNG’s min- mated to contain 772 million metric tons 

| eral production probably will not be seen containing 0.47 percent copper and 0.02 

for 3 or 4 years. oo troy ounce of gold per ton, and bulk sam- 
| Activity in oil search continues, but thus pling indicates that this estimate is con- 

far the best wells have produced only gas — servative. An additional 400 million tons 
and some condensate. Of lower grade ore is adjacent to the main 

body. Because of the low grade, it will be 
PRODUCTION . necessary to operate at a high throughput 

Mineral production for Papua and New ate to make exploitation economically fea- 

- Guinea for recent calendar years follows: sible. BCP plans to use open pit mining 
methods, which will require the removal 

‘Minerals +=«.1967..+«+1968 +1969 Of up to 37 meters of overburden, but first 
Copper_..metrie tons... will. probably clear sites and construct a 

Gold ___-troy ounces.. 27,671 26,144 25,857 concentrator and other permanent build- 
Silver....-.----do..-- 17,176 18,139 17,206 ings. Reportedly, the concentrator will in- 

clude conventional crushing and grinding 
COMMODITY REVIEW followed by flotation, but the high cost of 

Metals.—Copper—In early 1969, Bou- shipping steel balls may dictate the use of 

gainville Copper Pty. Ltd. (BCP) com- autogenous or semiautogenous grinding. It 
pleted diamond drilling and outlining its is likely that the concentrator will be de- 
porphyry copper deposit on Bougainville signed to treat 81,000 tons of ore daily and 

Island. Final assays and current estimates produce more than 122,000 tons of con- 
of grade of the deposit were obtained from tained copper annually. Other planned de- 
core samples and confirmed by bulk sam- Twhae nex a 

pling, which is continuing. BCP is owned Where cman value have teen converted 
- two-thirds by Conzinc Rio Tinto of Aus- the rate of Al=US$1.12. |
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velopments require the construction of a copper ore that may run into several 
port at Anewa Bay north of the town of hundred million tons. The prospect is 

Kieta, and a pipeline to-earry concentrate being drilled and samples analyzed. Grade 
slurry to the port for stockpiling and ship- may run between 0.5 and 2.5 percent cop- 

ment. per. Other large mining companies, includ- 
An agreement was finalized in July be- ing CRA, are also prospecting in the area. 

tween BCP and seven Japanese smelters On Manus Island, Exoil N.L. and Trans- 

_(Dowa, Furukawa, Mitsubishi, Mitsui, Nip- oil .N.L. have outlined two large copper 
_ pon, Sumitomo, and Toho) for which BCP geochemical anomalies and located pebbles 

- ‘will supply concentrate containing 965,000 containing copper carbonates in the vicin- 4 
tons of copper during 15 years starting in ‘ity of the anomalies. Stream sediment and 
1972 (81,000 tons annually the first 10 years soil sampling surveys have been expanded, 
and 31,000 tons during each of the last 5 and an extensive drilling program is — 

_ years). The copper will be valued at the planned for 1970. oS | 

_ then-existing free world price or a mini- Gold—In the Kainantu District of New | 
mum of $0.30 per pound. This sale accounts Guinea, Highland Gold Development N.L. 
for about half of BCP’s output, and at pre- had begun prospecting and reportedly 

sent copper prices has a total gross value pjanned drilling operations on the Kathnel 
| of over $1 billion. The smelters also will gold deposit after mid—1969. 

~ Trove 2 toe pee are annually from _ Iron Sands.—James Wallace Exploration 
ti i Id market pay 1 t of tecov- Pty. Ltd. has been exploring the magnetite 
NL g° Or 7 . Prices " cos’ © a with _ sands in the deltas of the Gulf of Papua 

ery. eters 0 intent were ase oh, wit _ and has obtained a favorable report on the 
two European companies during the year; 4164 fromi an independent consulting firm. 
one for the sale of 53,000 tons of contained A detailed exploration and development 

copper annually to the German smelter, program will be undertaken as a result of 
Norddeutsche Affinerie, and one for 15,000 44... port - 
tons yearly to the Spanish company, Com- . " eo . _— 
pania Espafiola de Minas de Rio Tinto, Nickel.—A lateritic nickel deposit, 64 kil- 

SA. | -ometers from the coast near Madang, 

- Continued interest was shown in the old Ie have portions a Poration made 

Astrolabe copper-gold field during 1969. . : 
Reportedly 320,000 tons of 5.2-percent cop- Mineral Fuels.—Petroleum and Nat ural 
per ore have been proven at Laloki in an Gas.—Following the strike in Pasca No. 1 

old mining area 27 kilometers from Port Well by about 6 months, a further offshore 
Moresby, and plans have been made to  8@S-condensate strike was made by Phillips 
form a new company to develop the ore Australian Oil: Co. in Pasca A2, a similar 

which also contains 0.21 ounce of gold and producer, in February 1969. Pasca A2 in 
0.5 ounce of silver per ton. the Gulf of Papua is 80 kilometers . 

Following the finding of encouraging Offshore. 
copper anomalies by Pacific Island Mines In midyear, Basin Oil N.L. as the oper- 
Ltd. on Misima Island last year, the com- ator with Reef Oil and two United States 

pany planned to diamond-drill those Companies (Continental Oil and Marathon 
areas of high geochemical value at depth Petroleum), reported a gas blowout of 
during 1969. About seven holes 300 meters their first wildcat well in Papua, Tovala 

deep were scheduled. No. 1. 

During mid-1969 the Kennecott Copper As planned in 1968, a seismic survey for 

Corp. announced the find of a high-gr ade Interstate Oil Ltd. was completed by Aus- 
copper prospect tn the remote _mountain tralasian Petroleum Co. and_ evaluated. 
area of Papua near the West Irian border Based th Australasian ch 
which seems to be both large and promis- asec on . e survey, ustr sasian ose a 
ing. Company officials expect that an ade- test well site (pigo No. 1) in the Gulf of 

quate evaluation of the find will take 2 Papua, 2.5 kilometers from the banks of 
years. Located at the headwaters of the Ok the Pie River in swampy terrain. Spudding 
Tedi River in the Star Mountains, the in was expected to be done early in 1970 

prospect is on the Fubilan, a mountain by Oil Search Ltd. Other partners are 

2,200 meters high containing disseminated British Petroleum and Mobil.
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| TONGA 3 | , 

| The Kingdom of Tonga, comprised of a amended the Mineral Act of 1949 in late 
number. of coral limestone islands (the 1968 and asked for exploration bids. An 
Friendly Isles), extends mnortheastwards early deadline for closing oil bids was set 
from its main island of Tongatapu for by King Taufa’aukau, but was later ex- 

| about 320 kilometers in a narrow band. tended to January 1969. Speculations were 
. The islands are well scattered; the largest, made that if the Lau Basin, to the west of 
Tongatapu, measures only about 16 by 32 Tonga, could be the site of oil formation, 
kilometers, and lies about 750 kilometers oil accumulation might also be -found in ; 
southeast of Fiji. A British protectorate in the Lau Islands of the Fiji’ group. Initial 
1969, it was anticipated that the Kingdom applications for exploration rights were | 

would become a fully independent Nation made by Shell, British Petroleum, Mobil, - 
and join the British Commonwealth by Aquitaine, Magellan, and Republic Min- 
June 1970. - a eral Corp. of Texas. Through most of | 

| An offshore seepage at Eua, an island 1969, the Tongans were indecisive regard- 

near Tongatapu, was first identified as an mg which app licant should get the ©xP lo- 
hydrocarbon in September 1968; 2 months ‘4007 rights, but by yearend 1969 indica- yerocar’ol j | , . tions were that the Government of Tonga later additional oil shows. were recognized anid probably grant rights for onshore | 

around Nuku’alofa, the capital of Tonga-  anq offshore exploration to a consortium 
tapu. Inspection of oi] samples from these made up of Tonga Shell, Australian Aqui- | 

shows indicated its low gravity, contained  taine Petroleum Pty. Ltd:, British Petro- 
gases, and absence of sulfur. Interest was eum Development Co. Ltd., Gulf Oil of 
aroused, and in hope that an oil discovery Tonga, Republic Mineral Corp., and 

| would be made, the Tongan Government Ampol: So Oo a
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