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FOREWORD

The economic aspects of the mineral industry are receiving close scrutiny
by mineral producers, officials in government, and students in the field of inter-
national relations and economic development.

The mineral industry is world-wide, and mineral developments in or near one
continent may affect mining conditions and prospects in another. Economies in deep-
sea fransport of ores and fuels have served fo intensify competition among mineral-
producing districts and nations. Continued research in the mineral potential of our
oceans, new methods of exploration, the development of new minerals, and new
uses for known minerals are but a few of the major areas which may change the min-
eral economics of the world. A continuing knowledge of changes in the mineral
industry is essential fo persons engaged in mineral exploration, production, process-
ing, transportation, and marketing.

This selected list of readings on the economic aspects of the mineral industries
is intended as a survey of the essential characteristics of major mineral commodities
in the United States and in the world at large over recent years. |t is not an exhaustive
bibliography on the subject, nor does it pretend to cover all phases of mineral eco~-
nomics relating to the mineral industry. The list is designed mainly as a guideline
for teachers of mineral economics to suggest supplementary readings to accompany
their lectures. Students and others interested in the subject may also find it useful .

Dr. Walter H. Voskuil, who prepared the list of readings, is Distinguished
Visiting Professor of Mineral Economics at the Mackay School of Mines, University
of Nevada. Prior to his present appointment, he was Head of the Mineral Economics
Section of the lllinois Geological Survey and Professor of Mineral Economics at the
University of Illinois.

Vernon E. Scheid, Director
Nevada Bureau of Mines

February, 1966
Mackay School of Mines
University of Nevada



SELECTED READINGS IN MINERAL ECONOMICS

By Walter H. Voskuil

INTRODUCTION

MINERALS FOR AN EXPANDING ECONOMY

A knowledge of the economic aspects of the mineral industry in world economic
and political affairs is of primary importance today. Specialists in various branches of
the mineral indusiry have recognized this fact and have given it expression in many
excellent coniributions to the field of mineral economics.

The list of references on mineral economics presented here is not intended to
be exhaustive; rather, it is comprised of contributions which the author has found use~
ful as supplementary readings for student and teacher alike in connection with courses
in mineral economics, mining, and geology.

Although the publications cited are primarily of recent date, certain important
references of earlier date have been included for standard background reading.

The list includes, also, publications dealing comprehensively with one mineral
or group of minerals. Notable among these are the U. S. Steel's exhaustive volume
on the "Making, Shaping, and Treating of Steel"; the 1962 report of the National
Fuels and Energy Study Group to the Senate Committee on Interior and Insular Affairs;
the materials surveys on metals and minerals of the U. S. Bureau of Mines; and the
annual surveys of the several technical journals.

Background readings on mineral economics and mineral resources in general
are presented under separate headings. Reference material for information on taxation
and marketing is also given in a separate section.

Other readings are grouped according to their particular or dominant contribution
to the productive processes. These groups include iron ore and ferroalloys, fuels,
nonferrous metals, light metals, minerals of construction, chemical minerals, and
precious and semiprecious metals.

The core of the mineral productive pattern is the iron-ore and fuel group of
minerals. If a society is to be highly productive, it must be equipped lavishly with
power~driven machinery, which means it must have abundant supplies of iron. lron
therefore assumes a major role among the metals; in fact, iron accounts for nine-tenths
of all metal used. But iron is a product of iron ore and fuel =~ a special fuel. The
coke used to process the iron ore is made from high~quality coal, and coking coal
is restricted in distribution. About one~fourth of the total fuels used in all manufac-
turing is used in this first step of converting iron ore into pig iron. The great tonnages
and the special quality of fuel needed tend to localize pig iron production at points
where the sum of transportation costs of ore, fuel, and finished product to market are
lowest.




The ferroalloys comprise a group of metals which, added to iron, change the
properties of the resulting steel in various ways. Manganese, chromium, nickel,
molybdenum, tungsten, and vanadium are used primarily as alloy materials in making
steel. Aluminum and copper, os alloys, give steel certain important properties, but
these metals are important in their own right.

The nonferrous metals include aluminum, copper, lead, magnesium, zinc, and
tin. Their usefulness is based upon their particulor properties and their role in special

nonferrous alloys. Copper, as the most efficient low=-priced conductor of electricity, is
the basis of the electrical industry. Lead, the most widely used metal for cable

coverings, cooperates with copper in conducting eleciricity through oceanic cables.
In these and many other ways the nonferrous metals function with steel as vital agents
of production.

The light metals are aluminum, magnesium, and titanium. Their ores are abun-
dant in nature. These metals have aroused much interest because of high public ex-
pectations regarding their possibilities in consumer goods as well as productive machinery.

Minerals of construction include asbestos, asphalt, cement, clays, sand and
gravel, sandstone, gypsum, lime, slate, and stone. The multiplicity of building
requirements calls for a great variety of minerals, which are needed in enormous
tonnages every year for industrial structures to house the machinery of production, for
factories and office buildings, and for extensive transportation facilities.

Chemical minerals include a wide variety of minor metals and minerals which
have limited or special functions. One such group is the fertilizer group == nitrate,
phosphate, potash, and sulfur ~- which contributes chiefly by increasing agricultural
crop production.

The basic pattern of mineral economy has not changed much since man first de-
veloped a process of producing iron and steel cheaply. The rise of the light-metal in=-
dustry was added to the list of industrial raw materials that compete in some degree
with iron, copper, lead, and tin. However, new materials have not altered the pat-
tern of production set by steel, nor is any major change probable. Neither is there
apt to be any radical change in power supply in the immediate future, in spite of
developments in nuclear physics and the release of nuclear power.

GEOGRAPHIC FACTORS IN MINERAL USE

Mineral resources are located randomly by nature. Some kinds of minerals are
so widely distributed that nearly all countries have adequate supplies within their
boundaries or near at hand. Other minerals are so distributed that some countries have
more than they need and others do not have enough. No country is self-sufficient in
regard fo either resources or markets for all minerals.

The history of industrial development shows that only a few localities in this
world have the right combinations of mineral supplies to favor establishment of indus-
tries. These industrial districts must necessarily buy some of the minerals they need
from remote quarters of the globe. Thus the geographic distribution of minerals leads
inevitably to international trade in minerals. In order to cut the high cost of trans-
porting bulky raw materials, however, it is important to concentrate, refine, and
fabricate them as near to the source of supply as possible.



POLITICAL FACTORS IN MINERAL USE

Political factors come into the industrial picture because the minerals needed
by industry are under divided political control. The world industrial pattern is such
that minerals flow into a few centers for processing and manufacture. Nations outside
of the industrial centers function as suppliers of mineral raw materials.

Out of this economic relationship various political situations arise. Minerals
necessary to the manufacture of steel become the object of rivalry among industrial
powers. Nations that own mineral resources may set up tariffs and export or license
fees; they may restrict the right to explore or develop their resources; and they fre-
quently make special trade agreements in order to drive bargains with the nations that
must buy the minerals.

The need among nations for cooperation, based on comprehension and continued
research, is self~evident. In one area of human need alone, that of increasing the world's
food supply, the use of minerals will play an expanding role in providing plant food
for the soil, chemicals to protect the growing plant, and machines to increase man's
efficiency in producing the food.

The purpose of this work is fo suggest to the student of mineral economics spe-
cific sources of up-to-date material to assist him in his effort to understand the prob-
lems of the mineral industry and fo serve it in his respective field.
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Jour. (London), v. 260, no. 6667, p. 537.

1963, Price stability =~ how and how much: Mining
Jour. (London), v. 260, no. 6668, p. 569,

1963, Should London Metal Exchange contracts be re-
vised?: Mining Jour. (London), v. 260, no. 6670, p. 619.

PAGE, C. F., 1965, What to consider in marketing ores: Fng.
Mining Jour., v. 166, no. 6, p. 199-209.

RAYMOND, L, C., 1957, Life and death factors of an invest-
ment climate: New York, Am. Inst. Mining Metall. Engin-
eers, Mining Branch, preprint K"W2, 9 p.

] 959, Valuation of mineral property, in Economics of
the Mineral Industries: New York, Am. Inst. Mining Metall.
Engineers, chap. 4, p. 131~162.

U. S. CONGRESS, HOUSE COMMITTEE ON WAYS AND
MEANS, 1959, Broadening the tax base, in Tax revision
compendium, panel discussions: 86th Cong., Committes
print, v. 2.

U. S. HOUSE OF REPRESENTATIVES, 1952, Oil Leasing Act
of 1920 (with amendments and other laws relating to mineral
lands): U. S. House Representatives, Document Room, 347 p.

VOGELY, W. A., 1965, A shift analysis of production, em=
ployment and income in the mining industries: Mining Eng.
v. 17, no. 4, p. 72~74,

7

PUBLICATIONS

INTERNATIONAL PETROLEUM QUARTERLY: First issued in
July 1964, consolidating three publications formerly is-
sued separately: International Petroleum Trade (monthly),
World Petroleum Statistics (quarterly), and World Retail
Prices and Taxes on Gasoline, Kerosine, and Motor
Lubricating Oils {annual).

MINERAL INDUSTRY SURVEYS: Issued periodically depending:

on current need. Preliminary reports on economic data
which are later superseded by final figures in Minerals
Yearbook (see below).

MINERAL TRADE NOTES: Monthly. A digest of information

on minerals, except fuels, world-wide.

MINERALS YEARBOOK: Annual., Four volumes.

Vol. I: Information on metal and nonmetal mineral com~
modities, except mineral fuels; o review of these
mineral industries; a statistical summary; mining
and metallurgical technology; employment and

injuries; technologic trends.

-17-



Vol. ll: A chapter on each mineral fuel and on such related
products as helium, carbon black, peat, coke and
coal chemicals, and natural gas liquids; also data
on employment and injuries in the fuel industries;

a mineral-fuels review summarizing recent economic
and technological developments.

Vol. [H: Chapters covering each of the 50 States, United
States island possessions in the Pacific and Carib-
bean, Puerto Rico, and the Canal Zone; a statis=
tical summary; employment and injuries.

Vol. 1V: The latest available mineral statistics for more
than 130 foreign countries and areas; a review of
minerals in world economy.

REPORTS OF INVESTIGATIONS: Results of minor investiga-
tions or phases of major investigations, designed to keep
mineral industries and public informed on research and
progress.

U. 5. GEOLOGICAL SURVEY

(U. S. Geological Survey Bulletins and Professional Papers
are sold by the Superintendent of Documents, U. S. Govern-
ment Printing Office, Washington, D. C., 20402. Circulars
may be obtained free from the U. S. Geological Survey, Wash~
ington, D. C., 20242.)

BULLETINS: Final or progress reports on results of resource
studies and topographic and geologic investigations; shorter
contributions to economic and general geology; biblio-
graphies; geophysical abstracts; contributions to geochem-
istry.

CIRCULARS: Informal series of preliminary or progress reports
on research in work; reports on subjects of local, restricted
or temporary interest.

PROFESSIONAL PAPERS: Comprehensive reports on results of
resource studies and topographic, hydrologic, paleonto-
logic, and geologic investigations that are long or re-
quire large page size; also longer contributions on other
scientific and engineering subjects.
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The Mackay Sc}mol Qf Mmes is the @ducatnonaﬁ research
and public service center for the mineral mdustry of Nevada -
It is one of sewral colleges of the University of Nevada The

School consists of three divisions: the academm dmsnm, com-"

posed of the departments of instruction; the Nevada Bureau
of Mines; and the Nevada Mining Analytical Laboratory.
. The Nevada Bureau of Mines 'md the Nevada Mining

_ Analytical Laboratory, as pubhc service divisions of the

Mackay School of Mines, assist in the development and utiliza-
tion of Nevada’s mineral resources. They identify, anaiyze, .

~ and evaluate minerals, rocks, and ores found in Nevada: con- -
duct field studies on Nevada geology and mineral deposits,

mncluding oil and gas; . pursue research in mineral beneficiation,

extractive metallurgy, and economic problems ‘connected wzth
the mineral industry of Nevada and publish reports and maps";, :
pertammg to Nevada’s geology and. mineral resources -

For mformanon concerning the mirieral resources and
mineral industry of Nevada, write to: Director, Nevada

Bureau of Mmes, Umversxty of Nevada, Reno, Nevada, !

' 89507




