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SURVEY METHODS AND STATISTICAL
SuMMARY OF NONFUEL MIINERALS

By Jeffrey B. Osmint and Stephen D. Smith

Mr. Osmint, a statistician with 13 years of Government experience in surveys, has been with the Bureau of Mines Branch
of Statistics and Methods Development since 1983.
Mr. Smith, Mineral Data Assistant in the Branch of Data Collection and Coordination, was assisted in the preparation of
the ““Statistical Summary’’ by Sarah P. Guerrino, Chief, Section of Ferrous Metals Data; Imogene P. Bynum, Chief, Section
of Nonferrous Metals Data; Barbara E. Gunn, Chief, Section of Industrial Minerals Data; and William L. Zajac, Chief, Section

of International Data.

SURVEY METHODS

The Bureau of Mines Information and
Analysis Directorate collects worldwide
data on virtually every commercially im-
portant nonfuel mineral commodity. These
data form the base for tracking and assess-
ing the health of the minerals sector of the
U.S. economy.

The Bureau’s data collection activity was
instituted by the 47th Congress in an ap-
propriations act of August 7, 1882 (22 Stat.
329), which placed the collection of mineral
statistics on an annual basis. The most re-
cent authority for the Bureau of Mines
survey activity is the National Materials and
Minerals Policy, Research and Development
Act of 1980 (Public Law 96-479, 96th Con-
gress), which strengthens protection for pro-
prietary data provided to the U.S. Depart-
ment of the Interior by persons or firms
engaged in any phase of mineral or mineral-
material production or consumption.

Data Collection Surveys

The Bureau begins the collection of
domestic nonfuel minerals and materials
statistics by appraising the information re-
quirements of Government and private
organizations of the United States. Infor-
mation needs that can be satisfied by data
from the minerals industries are express-
ed as questions on Bureau of Mines survey
forms. Figure 1 shows a typical survey
form. Specific questions about the produc-
tion, consumption, shipments, etc., of
mineral commodities are structured in the
survey forms to provide meaningful aggre-

gated data. Thus, the entire mineral
economic cycle from production through
consumption is covered by 169 monthly,
quarterly, semiannual, annual, and biennial
surveys. After the survey form has been
designed, a list of the appropriate
establishments to be canvassed is
developed. Many sources are used to deter-
mine which companies, mines, plants, and
other operations should be included on the
survey mailing list. Bureau of Mines State
Mineral Officers, State geologists, Federal
organizations (e.g., Mine Safety and Health
Administration), trade associations, in-
dustry representatives, and trade publica-
tions and directories are some of the
sources that are used to develop and up-
date survey listings. With few exceptions,
a complete canvass of the list of
establishments is employed rather than a
sample survey. The iron and steel scrap in-
dustry is one of the exceptions where a
sample survey is conducted.

The Paperwork Reduction Act requires
that any Government agency wishing to
collect information from 10 or more peo-
ple first obtain approval from the Office of
Management and Budget (OMB). OMB
approves the need to collect the data and
protects industry from unwarranted
Government paperwork.

Survey Processing

Approximately 26,000 establishments
yield more than 50,000 responses to 169
surveys annually. Each completed survey
form returned to the Bureau undergoes ex-
tensive scrutiny to ensure the highest possi-
ble accuracy of the mineral data. The
statistical staff monitors all surveys to
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ensure that errors are not created by re-
porting in physical units different from the
units requested on the form. Relationships
between related measures, such as produc-
ed crude ore and marketable crude ore, are
analyzed for consistency. Engineering rela-
tionships, such as recovery factors from
ores and concentrates, are also employed.
Internal numerical relationships of column
and row totals are validated, and currently
reported data are checked against prior
reports to detect possible errors or
omissions.

For the majority of the surveys, which
are automated, the forms are reviewed to
ensure that data are complete and correct
before entering into the computer. The
computer is programmed to conduct a
series of automated checks to verify
mathematical consistency and to identify
discrepancies between the data reported
and logically acceptable responses.

The Bureau of Mines is modernizing and
automating all of its survey processing and
data dissemination functions. Automated
commodity data system functions include
computerized preparation of statistical
tables; the use of desktop publishing to in-
tegrate text and tables; and the implemen-
tation of a microcomputer bulletin board,
known as MINES-DATA, for electronic
dissemination of minerals data.

Survey Responses.—To enable the reader
to better understand the basis on which the
statistics are calculated, each commodity
chapter of the “Minerals Yearbook™ in-
cludes a section entitled ‘“Domestic Data
Coverage.” This section briefly describes the
data sources, the number of establishments
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FIGURE 1
A TYPICAL SURVEY FORM
Form 6-1066-M UNITED STATES 0.M.B.No. 1032-0006.
Fer. (6-88) DEPARTMENT OF THE INTERIOR Approval Expires: 3/31/81
BUREAU OF MINES INDIVIDUAL COMPANY
WASHINGTON, D.C. 20241 DATA-PROPRIETARY

Uniess authorization is granted in the

section above the signature, the dats

furnished in this report will be treated
in confidence by the Depsrtment of

lRON ORE (Usable OI'O) the Interior, except that they may be
disclosed to Federal defense sgencies,
or to the Congress upon official request
for appropriste purposes.

FACSIMILE NUMBER
1-800-543-0661

(Please correct if name or address has changed.)

Public reporting burden for this collection o' information is estimated to average 30 MINUTES per response, including the time for reviewing instructions,

searching dsta sources. gathering and i i the deta ded. and pleting and reviewing the collection of informstion. Send comments regarding
this burden estimate or sny other aspect of tm: coliection of information, i wons for g this burden to: Bureau of Mines, Office of
Statisticsl Standsrds, Weshington D.C. 20241, and Office of Information snd ﬂ-guutory Aumu Office of 9 and Budget, \ ] D.C. 20503.

Plesse complete and return this form in the enclosed envelope by the 15th of the month following the report period.
Additional forms are available upon request.

In completing this form, reasonsble estimates may be used wherever exact figures are not available. Use zero (0) when appropriate.
DO NOT REPORT DECMALS OR FRACTIONS.

*Collection of non-fuel minerals information is authorized by Public Law 96-479 and the Defense Production Act. This information
is used to support executive policy decisions pertaining to emergency preparedness and defense and analyses for minerals legisiation
and industrial trends. The Bureau relies on your voluntary and timely response to assure that its information is complete and accurate.”

SECTION 1. Mine or group covered by this report.
Name State County

SECTION 2. Stocks. producti and ship ts of usable ore for the report month.
Report only ore products as shipped to consumer, such as direct—shipping ore, concentrates, or aggiomerates.
Report ores produced in the United States only; do not include imports.
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L,
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. 4) (8)
(Containing less
than 5% Mn, naural) . | 201 |
SECTION 3. Please indicate any mi pened or closed by your company during the month.
Remarks:
Name of person to be contacted regarding this report Tel. area code No. Ext.
Address No. Street City State Zip
May tabulstions be oubhished which could indirectly reveal the data reported above? (1) Yes CJ(2) No
Signeture Title Date
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Foreword

This edition of the Minerals Yearbook discusses the performance of the worldwide minerals industry during
1989 and provides background information to assist in interpreting that performance. Content of the individual
Yearbook volumes follows:

Volume I, Metals and Minerals, contains chapters on virtually all metallic and industrial mineral commodities
important to the U.S. economy. In addition, a chapter on survey methods used in data collection with a statistical
summary of nonfuel minerals and a chapter on trends in mining and quarrying in the metals and industrial
mineral industries are included.

Volume II, Area Reports: Domestic, contains chapters on the minerals industry of each of the 50 States and
Puerto Rico, Northern Marianas, Island Possessions, and Trust Territory. This volume also has a chapter on
survey methods used in data collection including a statistical summary of domestic nonfuel minerals.

Volume III, International Area Reports, contains the latest available mineral data on more than 150 foreign
countries and discusses the importance of minerals to the economies of these nations. Beginning with the 1989
review, Volume III is presented as six reports: Mineral Industries of the Middle East, Mineral Industries of
Africa, Mineral Industries of Asia and the Pacific, Mineral Industries of Latin America and Canada, Mineral
Industries of Europe and the U.S.S.R., and Minerals in the World Economy. This year’s reports incorporate
location maps, industry structure tables, and an outlook section previously incorporated in our Minerals
Perspectives Series quinquennial regional books, which are being discontinued. The Bureau of Mines continually
strives to improve the value of its publications to users. Constructive comments and suggestions by readers of the
Yearbook will be welcomed.

T S Ary, Director
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SURVEY MIETHODS AND STATISTICAL
SuMMARY OF NONFUEL VMIINERALS

By Jeffrey B. Osmint and Stephen D. Smith

Mr. Osmint, a statistician with 13 years of Government experience in surveys, has been with the Bureau of Mines Branch
of Statistics and Methods Development since 1983.
Mr. Smith, Mineral Data Assistant in the Branch of Data Collection and Coordination, was assisted in the preparation of
the ‘‘Statistical Summary’’ by Sarah P. Guerrino, Chief, Section of Ferrous Metals Data; Imogene P. Bynum, Chief, Section
of Nonferrous Metals Data; Barbara E. Gunn, Chief, Section of Industrial Minerals Data; and William L. Zajac, Chief, Section

of International Data.

SURVEY METHODS

The Bureau of Mines Information and
Analysis Directorate collects worldwide
data on virtually every commercially im-
portant nonfuel mineral commodity. These
data form the base for tracking and assess-
ing the health of the minerals sector of the
U.S. economy. i

The Bureau’s data collection activity was
instituted by the 47th Congress in an ap-
propriations act of August 7, 1882 (22 Stat.
329), which placed the collection of mineral
statistics on an annual basis. The most re-
cent authority for the Bureau of Mines
survey activity is the National Materials and
Minerals Policy, Research and Development
Act of 1980 (Public Law 96-479, 96th Con-
gress), which strengthens protection for pro-
prietary data provided to the U.S. Depart-
ment of the Interior by persons or firms
engaged in any phase of mineral or mineral-
material production or consumption.

Data Collection Surveys

The Bureau begins the collection of
domestic nonfuel minerals and materials
statistics by appraising the information re-
quirements of Government and private
organizations of the United States. Infor-
mation needs that can be satisfied by data
from the minerals industries are express-
ed as questions on Bureau of Mines survey
forms. Figure 1 shows a typical survey
form. Specific questions about the produc-
tion, consumption, shipments, etc., of
mineral commodities are structured in the
survey forms to provide meaningful aggre-

gated data. Thus, the entire mineral
economic cycle from production through
consumption is covered by 169 monthly,
quarterly, semiannual, annual, and biennial
surveys. After the survey form has been
designed, a list of the appropriate
establishments to be canvassed is
developed. Many sources are used to deter-
mine which companies, mines, plants, and
other operations should be included on the
survey mailing list. Bureau of Mines State
Mineral Officers, State geologists, Federal
organizations (e.g., Mine Safety and Health
Administration), trade associations, in-
dustry representatives, and trade publica-
tions and directories are some of the
sources that are used to develop and up-
date survey listings. With few exceptions,
a complete canvass of the list of
establishments is employed rather than a
sample survey. The iron and steel scrap in-
dustry is one of the exceptions where a
sample survey is conducted.

The Paperwork Reduction Act requires
that any Government agency wishing to
collect information from 10 or more peo-
ple first obtain approval from the Office of
Management and Budget (OMB). OMB
approves the need to collect the data and
protects industry from unwarranted
Government paperwork.

Survey Processing

Approximately 26,000 establishments
yield more than 50,000 responses to 169
surveys annually. Each completed survey
form returned to the Bureau undergoes ex-
tensive scrutiny to ensure the highest possi-
ble accuracy of the mineral data. The
statistical staff monitors all surveys to
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ensure that errors are not created by re-
porting in physical units different from the
units requested on the form. Relationships
between related measures, such as produc-
ed crude ore and marketable crude ore, are
analyzed for consistency. Engineering rela-
tionships, such as recovery factors from
ores and concentrates, are also employed.
Internal numerical relationships of column
and row totals are validated, and currently
reported data are checked against prior
reports to detect possible errors or
omissions.

For the majority of the surveys, which
are automated, the forms are reviewed to
ensure that data are complete and correct
before entering into the computer. The
computer is programmed to conduct a
series of automated checks to verify
mathematical consistency and to identify
discrepancies between the data reported
and logically acceptable responses.

The Bureau of Mines is modernizing and
automating all of its survey processing and
data dissemination functions. Automated
commodity data system functions include
computerized preparation of statistical
tables; the use of desktop publishing to in-
tegrate text and tables; and the implemen-
tation of a microcomputer bulletin board,
known as MINES-DATA, for electronic
dissemination of minerals data.

Survey Responses.—To enable the reader
to better understand the basis on which the
statistics are calculated, each commodity
chapter of the “Minerals Yearbook™ in-
cludes a section entitled “Domestic Data
Coverage.” This section briefly describes the
data sources, the number of establishments

1




FIGURE 1
A TYPICAL SURVEY FORM
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“Collection of non-tuel minerals information is authorized by Public Law 96-479 and the Defense Production Act. This informastion
is used to support executive policy decisions pertaining to emergency preparedness and defense and analyses for minerals legisiation
and industrial trends. The Bureau relies on your voluntary and timely response to assure that its information is complete and accurate.”

SECTION 1. Mine or group covered by this report.
Name State County
SECTION 2. Stocks. producti and shi ts of usable ore for the report month.
Report only ore products as shipped to , such as direct—shipping ore, concentrates, or aggiomerates.
Report ores produced in the United States only; do not include imports.
Weight unit | Physical i y Beg ] Ending
Usable ore Mark (X) one Adjustment only stocks Production Shipments stocks
[31] (2 (3) “) (5) (6) (]
g,
§8|%¢
Iron ore -
) (6)
(Containing less
than 5% Mn, naural) | 201 !
SECTION 3. Please indicate any pened or closed by your company during the month.
Remarks:
Name of person to be comtacted regarding this report Tel. srea code No. Ext.
Address No. Street City State Zip
May tabulations be published which could indirectly reveal the data reported above? (1) ves J@ No
Signsture Title Date
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surveyed, the response percentage, and the
method of estimating the production or
consumption for nonrespondents.

To produce reliable aggregated data, the
Bureau employs efficient procedures for
handling instances of nonresponse. Failure
to return the initial survey form results in
a second mailing of the form. If the second
form is not returned, telephone calls are
made to the nonrespondents. The followup
calls provide the necessary data to complete
the survey forms and/or verify questionable
data entries. Periodic visits to important
minerals establishments are also made by
Bureau commodity specialists or State
Mineral Officers to gather missing data and
to explain the importance of the establish-
ment’s reporting. By describing the use of
the published statistics and showing the im-
pact of nonresponse, the Bureau hopes to
encourage respondents to give a complete
and accurate reply.

The OMB “Guidelines for Reducing -

Reporting Burden” stipulates that the
minimum acceptable response rate shall be
75% of the panel surveyed. In addition, the
‘Bureau strives for a minimum reporting
level of 75% of the quantity produced or
consumed (depending on the survey) for
certain key statistics. Response rates are
periodically reviewed. For those surveys
not meeting the minimum reporting level,
procedures are developed and implemented
to improve response rates.

Estimation for Nonresponse.—When ef-
forts to obtain a response to a survey fail,
it becomes necessary to employ estimation
or imputation techniques to account for
missing data. These techniques are most ef-
fective when the response rate is relative-
ly high. Some of the estimation methods
depend on knowledge of prior establish-
ment reporting, while other techniques rely
on external information to estimate the
missing data. When survey forms are
received after the current publication has
been completed, the forms are edited,
necessary imputations are made for miss-
ing data, and the survey data base is up-
dated. The revised data are reported in later
publications.

Protection of Proprietary Data—The
Bureau of Mines relies on the cooperation
of the U. S. minerals industry to provide
the mineral data that are presented in this
and other Bureau publications. Without a
strong response to survey requests, the
Bureau would not be able to present
reliable statistics. The Bureau in turn

respects the proprietary nature of the data
received from the individual companies
and establishments. To ensure that pro-
prietary rights will not be violated, the
Bureau analyzes each of the aggregated
statistics to determine if the data reported
by an individual establishment can be
deduced from the aggregated statistics. If,
for example, there are only two significant
producers of a commodity in a given State,
the Bureau will not publish that total
because either producer could readily
estimate the production of the other. It is
this obligation to protect proprietary infor-
mation that results in the “Withheld” or
“W” entries in the “Minerals Yearbook™
tables. However, if a company gives per-
mission in writing, the Bureau may release
data otherwise withheld because of pro-
prietary considerations if the data from
other producers in an aggregated cell are
protected from disclosure.

International Data

International data are collected by coun-
try specialists in the Bureau of Mines Divi-
sion of International Minerals with
assistance from the Section of International
Data. The data are gathered from various
sources, including published reports of
foreign Government mineral and statistical
agencies, international organizations, the
U.S. Department of State, the United Na-
tions, the Organization of Petroleum Ex-
porting Countries, and personal contact by
specialists traveling abroad. Each February
an annual “Minerals Questionnaire” is sent
through the Department of State to more
than 130 U.S. Embassies asking them to
provide estimates of mineral production for
the host country for the preceding year.
Missing data are estimated by Bureau coun-
try specialists based on historical trends
and specialists’ knowledge of current pro-
duction capabilities in each country.

Publications

The Bureau of Mines disseminates cur-
rent and historical minerals information
through a broad range of printed
publications.

The “Minerals Yearbook” summarizes
annually, on a calendar-year basis, the
significant economic and technical
developments in the mineral industries.
Three separate volumes are issued each
year: Volume I, Metals and Minerals;
Volume II, Area Reports, Domestic; and
Volume I, International Review. Chapters
in these volumes are issued separately as
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preprints before the bound volumes are
available.

Volume I of the “Minerals Yearbook”
presents, by mineral commodity, salient
statistics on production, trade, consump-
tion, reserves, and other measures of
economic activity.

Volume II of the “Minerals Yearbook”
reviews the U.S. minerals industry by State
and island possessions.

Volume I of the “Minerals Yearbook”
presents the latest available mineral
statistics for more than 160 countries with
a summary review of the role of minerals
in the world economy.

“Mineral Industry Surveys” contain
timely statistical and economic data on
minerals. The surveys are designed to keep
Government agencies and the public, par-
ticularly the mineral industry and the
business community, informed of trends in
the production, distribution, inventories,
and consumption of minerals. Frequency
of issue depends on the demand for cur-
rent data. “Mineral Industry Surveys” are
released monthly, quarterly, semiannually,
or annually.

“Mineral Commodity Summaries,” an
up-to-date summary of about 90 nonfuel
mineral commodities, is the earliest
Government publication to furnish
estimates covering the previous year’s non-
fuel mineral industry data. It contains in-
formation on the domestic industry struc-
ture, Government programs, tariffs, 5-year
salient statistics, and a summary of inter-
national mining news.

“State Mineral Summaries” provides
estimated data and summaries of mineral
activities at the State level for the previous
year. These summaries have been prepared
in cooperation with State geological
surveys or related agencies.

“Minerals Today,” published bimonthly,
provides readers with the latest informa-
tion about developments, trends, and issues
concerning the mining, processing, and use
of minerals and materials.

“Information Circulars” are primarily
concerned with Bureau economic reviews
and interpretative analyses. The series also
includes surveys of mining and operating
activities, guides to marketing of mineral
commodities, and compilations of
historical information and statistical and
economic data on minerals.

To purchase Volumes I, I, and III of the
“Minerals Yearbook” and “Minerals
Today,” contact the Superintendent of
Documents, U.S. Government Printing
Office, Washington, DC 20402. For free
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copies of individual chapters of the
“Minerals Yearbook,” the ‘‘Mineral
Industry Surveys,” the ‘“Mineral Com-
modity Summaries,” the “State Mineral
Summaries,” and “Information Circulars,”
contact Publications Distribution, Bureau
of Mines, Cochrans Mill Road, P.O. Box
18070, Pittsburgh, PA 15236.

Electronic Data Dissemination

In addition to the Bureau’s printed
publications, current “Mineral Industry
Surveys” for several commodities and
selected chapters from the “Minerals Year-
book™ are now available through the
Bureau’s MINES-DATA computer bulletin
board. Using this system, the public may
obtain information up to 4 weeks before
published copiés of the reports would ar-
rive in the mail. The MINES-DATA system
may be accessed by calling (202) 634-4637
using a modem set to 1200 or 2400 baud,
8 data bits, no parity, and one stop bit.

Further information on how to use the
MINES-DATA system may be obtained
from the system operator by calling (202)
634-9632.

STATISTICAL SUMMARY

This chapter summarizes data on crude
nonfuel mineral production for the United
States, its island possessions, and the Com-
monwealth of Puerto Rico. Also included
are tables that show the principal nonfuel
mineral commodities exported from and
imported into the United States and that
compare world and U.S. mineral produc-
tion. The detailed data from which these
tables were derived are contained in the in-
dividual commodity chapters of Volume I
and in the State chapters of Volume II of
this edition of the “Minerals Yearbook”’.

Although crude mineral production may
be measured at any of several stages of ex-
traction and processing, the stage of

TABLE 1

measurement used in this chapter is what
is termed “mine output.” It usually refers
to minerals or ores in the form in which
they are first extracted from the ground,
but customarily includes the output from
auxiliary processing at or near the mines.

Because of inadequacies in the statistics
available, some series deviate from the
foregoing definition. For copper, gold,
lead, silver, tin, and zinc, the quantities are
recorded on a mine basis (as the
recoverable content of ore sold or treated).
However, the values assigned to these quan-
tities are based on the average selling price
of refined metal, not the mine value. Mer-
cury is measured as recovered metal and
valued at the average New York price for
the metal.

The weight or volume units shown are
those customarily used in the particular in-
dustries producing the commodities. Values
shown are in current dollars, with no ad-
justments made to compensate for changes
in the purchasing power of the dollar.

NONFUEL MINERAL PRODUCTION' IN THE UNITED STATES

1987 1988 1989
el Quantity (th;r::;ds) Quantity (th(::;l::ds) Quantity (th;:;asl::ds)
METALS
Bauxite metric tons, dried equivalent 575,574 $10,916 587,889 $10,566 w w
Beryllium concentrates metric tons A\ w 5,308 6 4,592 $5
Copper? do. 1,243,638 2,261,833 1,416,928 3,764,353 1,497,458 4,322,922
Gold? kilograms 153,870 2,216,027 200,914 2,831,281 265,541 3,266,210
Iron ore (includes byproduct material)
thousand metric tons 47,983 1,503,087 57,113 1,716,661 58,299 1,901,722
Iron oxide pigments (crude) metric tons 38,803 3,598 39,711 3,815 45,575 3,645
Lead? do. 311,381 246,720 384,983 315,222 410,915 356,477
Magnesium metal do. 124,307 381,914 141,983 469,767 152,066 508,668
Molybdenum? thousand pounds 69,868 179,286 101,283 271,039 139,124 421,427
Nickel? short tons — — — — 382 2,600
Platinum-group metals® kilograms 3,110 44,686 4,970 67,622 6,280 85,318
Silver? metric tons 1,241 279,675 1,661 349,339 2,007 354,973
Zinc? do. 216,327 199,924 244,314 324,249 275,883 499,103
Combined value of antimony, manganiferous ore
(5% to 35%), mercury, rare-earth metal concen-
trates, tin, titanium concentrates (ilmenite and
rutile), tungsten, vanadium, zircon concentrates,
and values indicated by symbol W XX 110,422 XX 116,954 XX 222,944
Total metals* XX 7,438,000 XX 10,241,000 XX 11,946,000
INDUSTRIAL MINERALS (EXCEPT FUELS)
Abrasives’ metric tons 11,587 $957 13,313 $1,183 1,257 $189
Asbestos do. 50,600 17,198 w w 17,427 w
Barite thousand metric tons 406 15,810 404 15,512 290 12,625

See footnotes at end of table.
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TABLE 1—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES

1987 1988 1989
ineral . e . Val . Value
Mine Quantity (chL?sl:nds) Quantity (thousla‘ll::ds) Quantity (thousands)
Boron minerals metric tons 1,256,452 $475,092 1,149,404 $429,667 1,114,007 $429,806
Bromine® thousand kilograms 151,954 107,000 163,293 144,000 175,000 188,650
Cement:
Masonry thousand short tons 3,680 259,926 3,574 243,941 3,329 229,441
Portland do. 74,868 3,646,561 74,074 3,575,906 74,202 3,592,255
Clays metric tons 43,234,014 1,202,284 44,515,041 1,400,820 42,254,269 1,515,300
Diatomite do. 596,928 134,239 628,680 143,774 617,164 136,754
Emery short tons 1,945 w w w — —
Feldspar do. 720,000 26,100 715,484 28,082 721,256 28,029
Fluorspar metric tons 63,500 w 63,500 w 66,000 W
Garnet (abrasive) do. 38,353 4,350 42,506 4,707 42,604 4,408
Gem stones NA 21,389 NA 43,580 NA 42,901
Gypsum thousand short tons 15,612 106,977 16,390 109,205 17,624 128,448
Helium:
Crude million cubic feet 730 16,068 w w w w
Grade-A do. 2,230 82,540 2,574 95,238 2,879 106,523
Todine kilograms w w 998,000 w 1,508,000 23,947
Lime thousand short tons 15,733 786,125 17,052 817,893 17,152 852,113
Mica (scrap) thousand metric tons 146 8,201 130 6,793 119 6,273
Peat thousand short tons 958 21,020 908 20,320 769 17,636
Perlite do. 533 16,494 645 17,652 601 16,301
Phosphate rock thousand metric tons 40,954 793,280 45,389 887,809 49,817 1,082,797
Potash (K,O equivalent) do. 1,262 195,700 1,521 240,300 1,595 271,515
Pumice do. 356 4,493 353 4,129 424 8,213
Salt thousand short tons 36,493 684,170 37,997 680,174 38,356 776,846
Sand and gravel:
Construction do. 895,200 3,002,500 923,400 3,126,000 897,300 3,249,000
Industrial do. 28,010 364,100 28,480 388,000 29,205 410,200
Sodium compounds:
Soda ash do. 8,891 593,685 9,632 644,973 9,915 764,146
Sodium sulfate (natural) do. 382 33,086 398 31,377 375 31,104
Stone:$
Crushed thousand short tons 1,200,100 5,248,600 1,247,800 ¢5,558,000 1,213,400 5,325,800
Dimension short tons 1,183,849 190,153 1,189,333 196,289 1,206,995 208,311
Sulfur (Frasch) thousand metric tons 3,610 386,834 4,341 430,814 3,780 378,712
Talc and pyrophillite thousand short tons 1,281,789 28,872 1,359,937 31,185 1,381,335 w
Tripoli metric tons 104,259 975 99,928 864 105,229 2,537
Vermiculite short tons 302,926 33,105 303,544 33,948 293,320 32,550
Combined value of aplite, calcium chloride (natural),
graphite (natural, 1988-89), kyanite, lithium minerals,
magnesite, magnesium compounds, marl (green-
sand), olivine, pyrites, staurolite, wollastonite, and
values indicated by symbol W XX 395,795 XX 452,436 XX 496,445
Total industrial minerals* XX 18,904,000 XX 19,805,000 XX 20,370,000
Grand total* XX 26,342,000 XX 30,045,000 XX 32,316,000
®Esti d. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with “‘Combined value™’ figure. XX Not applicable.
'Production as measured by mine shipments, sales, or marketable p (includi: ption by prod
2Recoverable content of ores, etc.
3Content of ore and concentrate.
4Data may not add to totals shown b of independ ding
SGrindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.
SExclud b stone and bil i li and d all included el h in table.
SURVEY METHODS AND STATISTICAL SUMMARY OF NONFUEL MINERALS YEARBOOK—1989 5




TABLE 2

NONFUEL MINERALS PRODUCED IN THE UNITED STATES AND
PRINCIPAL PRODUCING STATES IN 1989

Principal producing States,

Mineral in order of quantity Other producing States
Abrasives! AR, IN, OH.
Antimony (content of ores, etc.) MT.
Aplite VA.
Asbestos CA and VT.
Barite GA, NV, MO, TN. IL, MT.
Bauxite AR, AL, GA.
Beryllium concentrate UT.
Boron minerals CA.
Bromine AR.
Calcium chloride (natural) MI and CA.
Cement:
Masonry FL, PA, IN, MI. All other States except AK, CT, DE, LA, MA, MN, NV, NH, NJ, NC,
ND, RI, VT, WL
Portland CA, PA, TX, MIL. All other States except CT, DE, LA, MA, MN, NH, NJ, NC, ND, RI,
VT, WL
Clays GA, WY, FL, TN. All other States except AK, DE, HI, RI, VT, WI.
Copper (content of ores, etc.) AZ, NM, UT, MT. CA, CO, ID, IL, MI, MO, NV, TN.
Diatomite CA, NV, WA, OR. AZ.
| Emery ®
Feldspar NC, CA, CT, GA. ID, OK, SD.
Fluorspar IL and NV.
Garnet (abrasive) ID and NY.
Gold (content of ores, etc.) NV, CA, UT, SD. AK, AZ, CO, ID, MI, MT, NM, OR, SC, WA.
Graphite (natural) MT.

Gypsum TX, IA, MI, OK. AR, AZ, CA, CO, IN, KS, LA, MT, NM, NV, NY, OH, SD, UT, VA,
WA, WY.

Helium KS, WY, TX, NM.

Iodine OK.

Iron ore (includes byproduct)

MN, MI, MO, UT.

CA, MT, NM, NY, SD, TX.

Iron oxide pigments (crude)

GA, VA, MI, MO.

AZ.

Kyanite

VA.

Lead (content of ores, etc.)

MO, ID, CO, AK.

AZ, IL, MY, NM, NY, SD, TN.

Lime

MO, OH, PA, AL.

All other States except AK, CT, DE, FL, GA, HI, KS, ME, MD, MS,
NH, NJ, NM, NY, NC, RI, SC, VT.

Lithium minerals NC and NV.

Magnesite NV.

Magnesium compounds MI, CA, FL, DE. TX, UT.
Magnesium metal TX, WA, UT.

Manganiferous ore SC.

Marl (greensand) NJ.

Mercury NV, CA, UT.

Mica (scrap) NC, GA, SC, SC. CO, PA, SD.

Molybdenum CO, AZ, NV, ID. CA, MY, NM, UT.

Nickel OR.

Olivine NC AND WA.

Peat MI, FL, MN, IL. CO, GA, 1A, IN, MA, MD, ME, MT, NC, ND, NJ, NY, OH, PA, SC,
WA, WI.

Perlite NM, AZ, ID, CA. CO, NV.

Phosphate rock FL, NC, ID, UT. MT, TN.

Platinum-group metals

MT.

See footnotes at end of table.
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TABLE 2—Continued

NONFUEL MINERALS PRODUCED IN THE UNITED STATES AND
PRINCIPAL PRODUCING STATES IN 1989

Mineral

Principal producing States,

in order of quantity Other producing States

Potassium salts

NM, UT, CA, ML

Pumice CA, OR, NM, ID. HI, KS.
Pyrites (ore and concentrate) AZ.
Rare-earth metal concentrate CA and FL.
Salt NY, OH, LA, ML AL, AZ, CA, KS, NM, NV, TX, UT, WV.
Sand and gravel:
Construction CA, TX, OH, AZ. All other States.
Industrial IL, CA, TX, NIJ. All other States except AK, DE, HI, IA, ME, NH, NM, ND, OR, SD,
VT, WY.
Silver (content of ores, etc.) NV, ID, MT, UT. AK, AZ, CA, CO, IL, MI, MO, NM, NY, OR, SC, SD, TN, WA.
Sodium carbonate (natural) WY and CA.
Sodium sulfate (natural) CA, TX, UT.
Staurolite ' FL.
Stone:
Crushed PA, FL, VA, GA. All other States except DE, ND.
Dimension VT, IN, GA, SD. All other States except AK, DE, FL, HI, KY, LA, MS, NE, NV, NJ,
ND, OR, RI, UT, WV, WY.
Sulfur (Frasch) TX and LA.
Talc and pyrophyllite MT, VT, TX, NC. AL, AR, CA, GA, NY, OR, VA.
Tin AK and AZ.
Titanium concentrates FL and CA.

Tripoli

IL, OK, AR, PA.

Tungsten (content of ores, etc.) CA.

Vanadium (content of ores, etc.) CO, ID, AR, UT.

Vermiculite (crude) SC, MT, VA.

Wollastonite NY.

Zinc (content of ores, etc.) TN, MO, NY, CO. AK, ID, IL, MT, NM.
Zircon concentrate FL, NJ, AL.

'Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.

2No production reported.
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TABLE 3

VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND
PRINCIPAL NONFUEL MINERALS PRODUCED IN 1989

State ( th(ZJas]:: ds) Rank Upzrc:;;_] Principal minerals, in order of value
Alabama $462,752 22 1.43 Stone (crushed), cement (portland), lime, and sand and gravel (construction).
Alaska 213,352 36 .66 Gold, sand and gravel (construction), zinc, and silver.
Arizona 3,040,368 1 9.41 Copper, sand and gravel (construction); molybdenum, cement (portland).
Arkansas 381,909 26 1.18 Bromine, stone (crushed), cement (portland), sand and gravel (construction).
California 2,854,116 2 8.83 Sand and gravel (construction), cement (portland), boron, gold.
Colorado 453,990 23 1.40 Molybdenum, sand and gravel (construction), cement (portland), gold.
Connecticut 113,217 41 .35 Stone (crushed), sand and gravel (construction), feldspar, sand and gravel (industrial).
Delaware! 6,201 50 .02 Magnesium compounds, sand and gravel (construction), gem stones.
Florida 1,608,263 4 4.98 Phosphate rock, stone (crushed), cement (portland), sand and gravel (construction).
Georgia 1,387,295 8 4.29 Clays, stone (crushed), cement (portland), stone (dimension).
Hawaii! 92,051 44 .28 Stone (crushed), cement (portland), sand and gravel (construction), cement (masonry).
Idaho 366,310 28 1.13 Phosphate rock, silver, molybdenum, gold.
Illinois 633,361 17 1.96 Stone (crushed), cement (portland), sand and gravel (construction), sand and gravel (industrial).
Indiana 434,115 24 1.34 Stone (crushed), cement (portland), sand and gravel (construction), stone (dimension).
Iowa 282,702 33 .87 Stone (crushed), cement (portland), sand and gravel (construction), gypsum (crude).
Kansas 318,131 31 .98 Salt, cement (portland), stone (crushed), helium (Grade-A).
Kentucky 330,659 30 1.02 Stone (crushed), lime, cement (portland), sand and gravel (construction).
Louisiana 379,722 27 1.18 Sulfur (Frasch), salt, sand and gravel (construction), stone (crushed).
Maine 64,654 46 .20 Sand and gravel (construction), cement (portland), stone (crushed), stone (dimension).
Maryland 342,050 29 1.06 Stone (crushed), cement (portland), sand and gravel (construction), cement (masonry).
Massachusetts 144,126 39 .45 Stone (crushed), sand and gravel (construction), stone (dimension), lime.
Michigan 1,598,971 5. 4.95 Iron ore (includes byproduct material), cement (portland), sand and gravel (construction), stone crushed).
Minnesota 1,438,135 7 4.45 Iron ore (includes byproduct material), sand and gravel (construction), stone (crushed), stone (dimension).
Mississippi 107,610 42 33 Sand and gravel (construction), clays, cement (portland), stone (crushed).
Missouri 1,050,056 11 3.25 Lead, cement (portland), stone (crushed), lime.
Montana 599,239 18 1.85 Copper, gold, platinum-group metals, molybdenum.
Nebraska 103,817 43 .32 Sand and gravel (construction), cement (portland), stone (crushed), lime.
Nevada 2,319,068 3 7.18 Gold, silver, sand and gravel (construction), molybdenum.
New Hampshire! 33,240 47 .10 Sand and gravel (construction), stone (dimension), stone (crushed), clays.
New Jersey 248,883 34 77 Stone (crushed), sand and gravel (construction), sand and gravel (industrial), zircon concentrates.
New Mexico 1,124,592 10 3.48 Copper, potassium salts, sand and gravel (construction), silver.
New York 745,168 14 2.31 Stone (crushed), salt, cement (portland), sand and gravel (construction).
North Carolina 581,568 19 1.80 Stone (crushed), phosphate rock, lithium minerals, sand and gravel (construction).
North Dakota 13,660 48 .04 Sand and gravel (construction), lime, clays, peat.
Ohio 699,156 15 2.16 Stone (crushed), sand and gravel (construction),salt, lime.
Oklahoma 219,031 35 .68 Stone (crushed), cement (port