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Agriculture constitutes a basic sector of the
American economy. Although relatively less impor-
tant now than in the past, agricultural production is
still a vital and integral part of the nation’s total eco-
nomic complex. The maps in this section of The
national atlas of the United States of America depict
the present areal characteristics of American agricul-
ture. Maps pertaining to the physical or environmen-
tal bases of agriculture, such as climate, soils,
land-surface forms, and vegetation, may be studied
elsewhere in the National Atlas.

Agricultural information is presented carto-
graphically atthe three basic Atlas scales—1:7,500,000,
1:17,000,000, and 1:34,000,000. Dots, choropleths,
and pie graphs are the principal techniques used to
present the available statistical information.

On some maps more than one pattern has been
shown by using dots of different colors. Multiple pat-
terns permitamore effective emphasis o fsome closely
related agricultural information. The maps on page
161 presenting the four main types of farm tenure
are examples where dots of different colors are used
to show related information. On other Atlas maps,
particularly those on pages 170-175 showing distribu-
tion, multiple dot patterns are used mainly for
convenience.

Other maps show information by choropleths.
This technique uses contrasting colors to present areal
variations by counties in the percentage of the total
land area used for farmland, cropland, grazing, and
forest, and expenditures for the major inputs in agri-
cultural production. A summary of related statistical
data by States is also shown by choropleths on most
of the dot maps.

Because statistical information on agricultural
monetary assistance programs is not readily available
for counties, proportional pie graphs are used to show
State and regional allocations. “Commodity Credit
Corporation Loans, 1933-65,” page 169, are shown by
States at a scale of 1:17,000,000. Farm-production
regions, which are used for regional summarizationof
agricultural data by the Department of Agriculture,
are used as areal units for presenting information
about other major assistance programs at the smaller
scale of 1:34,000,000.

Regional variations in land resources shown on
the map of “Land Resource Regions,” above, give an
integrated view of the several physical conditions as
these relate to major patterns of agriculture, grazing,
and forestry. The map was compiled from detailed
information obtained from the National Inventory of
Soil and Water Conservation Needs completed in
1960. The compilation includes mainly data based on
physical conditions, particularly on soils, rather than
on quantitative economic data. Other major uses of
land, such as forestry and grazing, are systematically
presented.

The delineation and categorization of land
resource regions on the above map resembles earlier
maps which dealt with regionalization of agriculture.
The map of “Natural Land-Use Areas of the United
States,” compiled by Carleton P. Barnes and Frances

J. Marschner, was published in 1933 at a scale of
1:4,000,000 by the former Bureau of Agricultural
Economics. The map “Generalized Types of Farming
in the United States,” originally published in 1933 at

a scale of 1:7,500,000 by the Bureau of Census and

the former Bureau of Agricultural Economics and

last revised in 1949, has been widely used in the
regionalization of American agriculture; the maps
showing types of farming were a direct outgrowth of

0. E. Baker’s map, “Agricultural Regions of North

America.”

The map “Major Land Uses,” on pages 158-159,
depicts in more detail the dominant patterns of land
use. The original compilation of “Major Land Uses”
was done over a 3-year period atascale of 1:1,000,000
on U.S. Geological Survey State base maps and was
completed by Frances J. Marschner. The map was
published by the U.S. Department of Agriculture in
1950 atascale of 1:5,000,000. The unpublished manu-
script maps have been placed in the National Archives
asa record of land-use conditions in the United States
in the 1940's. Aerial photographs taken between 1937
and 1947 and existing land-use maps prepared at
larger scales were the basic sources used in assem-
bling the data for the map. Statistical information
from the 1945 Census of Agriculture was used in pre-
senting the distribution of cropland by the dot-ratio
method in which dot size was calculated to make
each dot equal to 10,000 acres of cropland.

It was necessary to revise the Marschner map
for presentation in the National Atlas. Patterns of
land use were updated to conform to changes in the
status of land use occurring since the original compi-
lation. Revisions were also made to the categories of
land use to simplify the display of information at the
1:7,500,000 National Atlas scale.

The 16 categories of land use delineated on the
map may be summarized under the following widely
recognized groupings of major uses of land. The
groupings are used by the Department of Agriculture
and other Government agencies in making statistical
and other reports dealing with land-use patterns and
trends. The four groups of major uses and the
explanatory definitions of the kind of specific cover
and activity conditions which generally characterize
these groups are briefly presented below:

1 Cropland includes land used for produce crops,
pasture, and soil-improvement crops and crop-
land left idle. Land used for crops includes crop-
land harvested, land on which crop failure
occurred, and cultivated summer fallow used in
the production of wheat and other small grains in
subhumid areas. Cropland used only for pasture
is mainly in the crop-rotation system, although
some of this type of land may remain in pasture
for several consecutive years. Cropland used for
soil-improvement crops includes land used for
cover crops, land plowed under for soil improve-
ment, and grasses and legumes planted under the
Soil Bank Program. Idle cropland is generally left
unplanted only for a year or two; however, some
of it is the poorer land that may be withdrawn

from crop uses.

. Pasture and grazing land includes all land used
primarily for the grazing of livestock, exclusive of
cropland used only for pasture and forest and
woodland pastured or grazed. This category
includes the shrub and brushland types of grazing
land, such as sagebrush, scattered mesquite, and
some other shrub types in the West, scattered
brushland pasture in the East, and all tame and
wild or native grasses and legumes and other
forage used for pasture or grazing.

3. Forest and woodland include (a) lands which are
at least 10-percent stocked by trees of any size
and capable of producing timber or other wood
products or of exerting an influence on the cli-
mate or on the water regime, (b) lands from which
the trees described in (a) have been removed to
less than 10-percent stocking and which have not
been developed for another use, (c) afforested
areas, and (d) chaparral areas. The term “wood-
land” is generally applied to arid areas of the
West having trees of little commercial value and
to the smaller wooded areas on farms in the East
that have had limited value for commercial
forestry.

. Other land consists of several different specific
uses of land. Two divergent subtypes of land must
be recognized within this major grouping:

(A) Special-use areas include a wide variety of
land-using activities, such as highways, roads,
railroad rights-of-way, airports, farmsteads,
urban and town areas, parks, wildlife refuges,
national defense areas, flood-control areas, and
watershed-protection areas. Many of these uses
occur in unit areas that are too small to be
shown at the scale of 1:7,500,000. Therefore,
with the exception of urban areas, these uses
are included with uses that have a greater areal
dominance.

(B) Miscellaneous uses of land are those which,
for the most part, may be characterized as
having a particular type of vegetation cover
rather than as having specific land-using activi-
ties. These land areas include marshland,
ungrazed desert shrubland, moist tundra and
muskeg, alpine meadows, mountain peaks
above the timberline, sparse dry tundra, lava
flows, and barren land.

In compiling the map “Major Land Uses,” itwas
necessary to accommodate the intermixture of some
of these major uses over extensive areas. When the
intermixture is of little significance, the category
specifies only the dominant use. When a marked
degree of intermixture occurs for areas extensive
enough to be recognized at the scale of 1:7,500,000,
the combination of uses is shown in the category
designations. An approximate percentage value is
used in separating a category having one combination
of uses from another having a different composition.

Cropland intermixed in varying degrees with
pasture and grazing land and forest and woodland is
the main kind of intermixture that has to be accom-
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modated in the selection of a land-use classification
scheme suitable for generalizations at the National
Atlas map scale. Four categories having an inter-
mixture of cropland with other uses are depicted. A
category designated as “Mostly cropland” is used for
areas having more than 60 percent of the total land
area used for that purpose. “Cropland with grazing
land” has approximately 30-60 percent of the total
areaused ascropland. “Cropland with pasture, wood-
land, and forest” involves a significant intermixture
with two major uses instead of one; areas designated
in this category also have approximately 30-60
percent of the total land area used as cropland. The
predominant use in the category designated as
“Woodland and forest with cropland and pasture”
is definitely woodland and forest, and cropland and
pasture generally occupy less than 30 percent of the
total land area.

“Irrigated land” is designated as a separate cate-
gory because of marked intensification of agricultural
production that generally occurs with the artificial
application of water to crops and pastures. Most of
the irrigated land is used for crop production; how-
ever, pasture is often irrigated, particularly when
rotated with crops. Many of the areas of irrigated
agriculture are relatively small and could not be rep-
resented effectively at the scale used in the National
Atlas.

In addition to the categories having an inter-
mixture of forest and woodland with cropland, pas-
ture, and grazing land, the map of “Major Land Uses”
shows four categories of forest and woodland: forest
and woodland grazed; forest and woodland mostly
ungrazed; open woodland grazed, which consists of
pinon,juniper, aspen groves, chaparral, and brush;
and swamp, which is mainly forested land occupying
low wet areas. Grazing of forest and woodland in
open stands of trees is particularly common in parts
of the South and West.

Especially important land uses occupying exten-
sive areas in the western part of the United States
are subhumid grassland, semiarid grazing land, and
desert shrubland grazed. In the eastern part of the
country, pasture and grazing land does not occur in
extensive contiguous areas except in parts of the
South, particularly Florida.

Five uses of land are conveniently grouped
together as “Other land” even though great contrasts
in the character and function of these uses obviously
exist. These categories are: “Desert shrubland
ungrazed”; “Marshland”; “Moist tundra and mus-
keg”; “Alpine meadows, mountain peaks above tim-
berline, sparse dry tundra, lava flows, and barren
land”; and “Urban areas.”

In addition to the map of “Major Land Uses,”
separate maps on page 160 showing the distribution
of cropland, grazing, and forest place additional focus
on agriculture and related uses of land. The grazing
and forest maps are based on data from the National
Inventory of Soil and Water Conservation Needs;
the map showing the distribution of cropland was
compiled from datain the 1964 Census of Agriculture.
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The mineral-resource maps portray some of the most basic assets of the
United States because the growth and continued expansion of our economy
are linked very closely to the Nation’s large and varied store of natural resources.
Energy from mineral fuels, machinery from fabricated metals, and chemicals
and construction materials from a wide variety of mineral and rock products
are used daily by everyone, yet seldom do we ask where the ingredients come
from that make the many products and services possible. The buildings in
which we live and work, the roads and sidewalks, and the vehicles of travel
are in large part made from rock products. Even our food and fiber crops
depend increasingly on mineral fertilizers and on harvesting and processing
machinery. Development of the Nation’s minerals has not only provided the
raw materials for our growth up to the present but also assures our continued
ability to meet expanding needs.

Mineral resources include all the different kinds of rocks and rock-derived
materials for which some use has been found. Human ingenuity being what
itis, some use has been found for nearly all the chemical elements and chemical
compounds and for most varieties of rocks and their constituent minerals. The
list of mineral and mineral-fuel commodities is large and continues to expand,
some production now being listed for more than 130 different kinds of mineral
raw materials. Major markets exist for more than 50 of these.

The United States is the world’s major producer and consumer of min-
erals and mineral fuels. The bulk of our needs is supplied from domestic
sources; mineral output in 1968 was valued at nearly $25 billion. Large as
this production is, additional requirements led to mineral imports valued at
about $3 billion. Production of fuels accounted for two-thirds of the value;
of the remaining third, the value of construction materials and chemical and
industrial minerals was about double that of metals.

Mineral-production data for individual States for 1964-1968 are shown
in the table below. The eight leading States in terms of average annual value
ofmineral production are Texas, Louisiana, California, Oklahoma, Pennsylvania,
West Virginia, New Mexico, and Illinois, and all are States in which the value
of fuel production exceeds that of all other minerals. Nonmetals account for
over half the value of the minerals produced in Michigan, the ninth ranked
State, and metals dominate production in Arizona, the 10th ranked state.

AVERAGE ANNUAL VALUE OF MINERAL PRODUCTS: 1964-1968

AVERAGE P
wamon SEUE SPRINTIE
STATE -
SYEAR (MiLLIONS
VALUE  pollars) FUELs \MON'¢  METALS

Alabama 21 249 51 45 4
Alaska 29 118 68 30 2
Arizona 10 564 1 8 91
Arkansas 21 184 a7 a3 10
california 3 1,669 65 32 3
Colorado 17 35 3 14 3
Connecticut 45 2 0 100 0
Delaware 50 2 0 100 0
Florida 19 217 3 9 3
Georgia 28 148 0 98 2
Hawaii 4 20 0 100 0
1daho 31 106 0 40 60
IHlinois 8 617 72 21

Indiana 23 228 43 57 0
lowa 30 114 3 o7 0
Kansas 1 56! 86 13 1
Kentucky 14 496 87 12 1
Louisiana 2 3497 94 6 0
Maine 47 7 0 o7 3
Maryland 38 74 7 93 0
Massachusetts ey 39 0 100 0
Michigan 9 592 10 56 34
Minnesota 12 529 0 9 o1
Mississippi 25 214 85 1 1
Missouri 22 231 7 63 30
Montana 2 222 a1 2 36
Nebraska 35 80 56 0
Nevada 32 102 [ 68
New Hampshire 48 8 0 100 0
New Jersey 37 77 1 88 1
New Mexico 7 830 67 15 18
New York 18 296 3 % 7
North Carolina a0 70 0 100 0
North Dakota 33 97 88 1 1
Ohio 15 489 a3 57 0
Oklahoma 4 967 94 5 1
Oregon 3% I 0 84 16
Pennsylvania 5 904 60 25 15
Rhode Island 49 4 0 100 0
South Carolina 2 45 0 100 0
South Dakota 4 53 1 54 4
Tennessee % 186 13 64 23
Texas 1 5,040 92 7 1
utah 16 412 27 13 60
Vermont 44 27 0 100 0
Virginia 20 272 56 a1 3
Washington 34 84 ! 84 15
West Virginia 6 886 92 8 0
Wisconsin 39 74 0 88 2
Wyoming 13 529 Bl p v

The size of the U.S. mineral industry can be expressed in a variety of
ways. In recentyears, about 25 tons of mineral raw materials have been produced
annually for each person in this country. Domestic mineral production accounts
for 3 percent of the gross national product, and more than $42 billion addi-
tional income is derived directly from the manufacturing of principal mineral
products. Some 628,000 people are employed in extracting the raw materials,
and some 908,000 are employed in processing these mineral products. Employ-
ment, value added, and capital expenditures in the mineral industries are shown
in the maps on page 192.

The use of mineral resources is expanding spectacularly both in total
volume of materials consumed and in the increasing variety of materials needed
as new technology finds uses for nearly every substance known. Our present
world population is using more and more mineral raw materials, and the United
States alone, as the world’s leading consumer of mineral products, has used
more minerals and fuels in the past 30 years than the entire world in all pre-
vious history.

Mineral production in the United States exceeds that of any other country
and has been growing at a rate of nearly 6 percent annually. Our mineral
consumption has increased even more, so that we depend to a growing extent on
mineral imports. We are virtually self-sufficient in our developed resources of the
54 most significant mineral commodities, and our excess production capacity in
some of these minerals supplies a valuable export trade in such basic needs as
coal, phosphate rock, borates, and molybdenum. Domestic supplies of 22 other
major commodities are augmented by imports, with competition for the existing
markets depending on such economic factors as production and transportation
costs. We are almost entirely dependent on imports for 17 mineral commodities.
No large deposits of some of these, including industrial and gem diamonds, tin,
and platinum metals, have been found in this country of sufficient grade to sup-
port economic recovery. Domestic resources of several indispensable ferroalloy
materials such as manganese and chromium have supported production in the
past but are lower in grade or much smaller than large foreign deposits that
currently supply the bulk of the world’s production.

Qil, gas, and coal, the mineral fuels, together account for two-thirds of
the value of all domestic mineral production and are used mainly to produce
energy, which in 1968 was being consumed in the U.S. at an annual rate of

MINERAL AND ENERGY RESOURCES

62 quadrillion Btu’s. This amount of energy is equal to the heat contained in
about 12 tons of bituminous coal for each person in the country. Domestic
fuel consumption in 1968 was about one-half billion tons of coal, more than
4 billion barrels of petroleum, and 17 quadrillion cubic feet of gas. Oil sup-
plied 43 percent of the total energy requirement; gas, 31 percent; coal, about
22 percent; hydroelectric power, 4 percent;.and nuclear power, 0.1 percent.
The fossil fuels not only furnish most of the power for man’s machines and
heat or cooling for his comfort but are also the source of a large variety of
material products such as plastics, synthetic rubber, and fibers.

Deposits of coal, oil, and gas, the principal fossil fuels, are widely dis-
tributed in the United States as shown on pages 186-187. Cumulative production
of these resources is shown in the four maps at the top of page 185, together
with an estimate of the known reserves in each State. Production data for
the Nation and the leading States are also shown graphically at the bottom
of page 185. The changing pattern of use is evident in the historical graph for
consumption of different fuels on page 185, and the relative amounts of the
different fuels used in each State are shown in the map at the top of page
188. Additional existing and potential sources of energy are also shown on
page 185 (oil shale, tar sands, and nuclear materials) and on page 188 (devel-
oped and undeveloped hydroelectric power)

The generation of electricity is one of the principal methods by which fossil
fuels are converted into energy. Fossil fuels supplied 82 percent of the 1,442
billion kilowatt-hours of electricity produced in the United States in 1969, with
coal accounting for 49 percent; gas, 23 percent; and oil, 10 percent. The genera-
tion and transmission of electric energy are shown on page 190-191, and patterns
of production and consumption appear on page 189.

Energy requirements are expected to increase substantially in the coming
years in response to population growth and continuing changes in technology.
A key assumption of all such economic projections is that adequate sources of
energy will be available. The presently known availability of conventional fossil
fuel resources, as shown in the four maps at the top of page 185, can be expected
to provide some part of the increased demand. Additional sources will continue
to be needed, and new discoveries of petroleum and natural gas will require
increasinglymore costly exploration and development. Alternate sources ofenergy,
such as nuclear materials, oil shale, and tar sands may supply a growing share
of the energy market.

The nonmetallic mineral commodities include all the rocks and minerals
that are useful to man except those used for fuels and as sources of metals. In
1968, more than $5.5 billion worth of nonmetals were used as construction mate-
rials or in production of such basic industrial materials as chemicals, ceramics,
refractories, and abrasives. The amounts produced and values of some of the
major nonmetallic materials are shown in the graph on page 181.

Construction materials account for much of the sheer bulk of our national
mineral production, and their use is growing rapidly, as shown in the graph inset
on page 183. In 1968 almost 1.6 billion tons of crushed stone, sand, and gravel
were consumed in roads and other public and private construction. Manufactured
rock products such as cement, brick and tile, glass, plaster, wallboard, and a
host of other, more specialized construction products required more than 300
million additional tons of raw materials such as limestone, clay, and gypsum.
This segment of the national mineral industry is widespread, as shown in the
map of major construction materials resources on pages 182-183, and the bulk
of the mines, quarries, and open pits are clustered near population centers or
major construction projects. These mineral products are bulky, and transportation
charges make up much of their cost to the consumer, so that distance effectively
limits the market areas for each producing site. Some production of these con-
struction materials is recorded in each State annually, as indicated, for example,
by the map on page 184 showing the amount of sand and gravel produced in
each State in 1965 together with cumulative values for the period 1950-1965.

The chemical industry consumes a significant part of the national production
of such nonmetallic minerals as salt, phosphate rock, lime, sulfur, potash, and a
wide variety of other mineral raw materials. Such ingredients are processed into
acids, alkalies, fertilizers, detergents, and a broad range of other basic industrial
compounds and consumer products. The distribution of known resources of
these materials is shown in the salines map on page 181 and in the industrial and
chemical minerals map on page 184. Other industrial minerals that are shown in
additional maps on page 184 are used in ceramics, refractories, abrasives, mineral
fillers, and many other products.

Much of the glamour of the mineral industry is associated with the metallic
elements, especially such easily recognized forms of wealth as gold and silver.
The recovery of metal from ores by early man was a major turning point in his
civilization, as it provided him with durable tools with which to master any envi-
ronment. The smelting of metals and alloys, which undoubtedly began by acci-
dental discovery around cooking fires, gave rise to one of the first specialized
occupations. The skilled smith, who could recognize which rocks to heat and
who could arrange for the molten metal to drop into a shaped mold, let it harden,
and then sharpen the edges to form a useful tool or weapon, provided a product
of very high unit value. Recognition of sources of ores of the useful metals
brought about the establishment of industrial sites and routes of commerce. The
native metals, gold, copper, and silver, were recognized and used first; next, man
developed bronze, an alloy of copper with one or more other metals such as tin,
zinc, silver, and lead.

Smelting of iron required higher temperatures and more careful mixing of
raw materials to release the molten metal from its ores, but the greater hardness,
strength, and toughness of tools fashioned from this superior metal provided
adequate incentive. By slow increments primitive metallurgists developed skills
in casting and forging iron and in alloying iron with additives to produce steel.

Iron and steel are being used in ever increasing amounts. In 1968, domestic
consumption of steel exceeded 100 million tons; iron ore requirements for the
steel production exceeded 130 million long tons, of which about two-thirds came
from domestic resources. The distribution of these resources is indicated on
pages 178-179. Major deposits in the Lake Superior area continue to furnish
much of the production. A growing percentage of the iron ore is now marketed
in concentrated and pelletized form.

Growth in the use of aluminum has been greater than that of any other
major metal. Although aluminum now ranks second in the amount of metal
used, domestic resources of bauxite, the principal ore of aluminum, provide
only about one-eighth the amount used in the domestic production of over 3
million tons of new metal each year; consumption of aluminum is over 5 million
tons annually.

Domestic resources of bauxite, not shown on the accompanying maps, are
rather limited; over 95 percent of domestic production comes from a small area
in Pulaski County, Arkansas, and the remainder comes from other small areas
in Alabama and Georgia.

Copperisthird in the amount of metal used, with U.S. consumption exceed-
ing 3 million tons in most years. Domestic production of copper ore provides
nearly half of this supply. Distribution of copper resources is shown on pages
178-179. Many major deposits are clustered in Arizona and adjacent parts of
New Mexico; other large deposits are in Utah, Montana, Nevada, Michigan,
Tennessee, Pennsylvania, Idaho, and Colorado

Domestic consumption of zinc is 1.75 million tons annually, and domestic
production of zinc ores supplies slightly more than one-half million tons. Zinc
is consumed in growing quantities for zinc-base alloys used in die casting, for
galvanizing, and for brass; in oxide form it is used in rubber, paints, ceramics,
cosmetics, pharmaceuticals, and textiles. Domestic resources of zinc ore (p.
178-179) are fairly widespread in contrast to other major metals. Tennessee,
New York, Idaho, Colorado, and Pennsylvania are leading producers, although
deposits have been exploited in many other States

Lead consumption amounts to about 1.25 million tons annually, with domes-
tic production of lead ores supplying about 300,000 tons. Major uses for lead
are in storage batteries, gasoline antiknock compounds, and pigments; it is also
used in bearing metals, type metal, solders, and metal sheets and foil. National
resources are widespread as shown on pages 178-179, although production is
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dominated by Missouri, Idaho, Utah, and Colorado.

The precious metals, gold and silver, were the basis for much of the early
development of mining in this country and are still much prized for their mone-
tary and decorative aspects. Their use in industry, however, is growing very
rapidly; industrial gold and silver consumption increased 80 and 70 percent
respectively in the 5-year period 1963 through 1967. Although production of gold
has been relatively widespread (p. 178-179), significant recent production and
known domestic resources of gold are largely in the Homestake Mine in South
Dakota, in two recently developed mines at Carlin and Cortez, Nev., and in
many deposits mainly in Western States in which gold is recovered during the
processing of ores for associated copper, silver, zinc, and lead. Silver production
and domestic resources are largely from deposits containing associated metals.
The Silver Belt in the Coeur d’Alene mining district of Idaho is the major pro-
ducer, and Utah, Arizona, Montana, and Colorado are also significant producers;
lesser deposits are in numerous other States (p. 178-179).

The ferroalloy metals, which include the 11 metals shown in maps on page
180, are used in widely varying amounts in the production of various kinds of
steel. Manganese, for example, is indispensable in scavenging impurities from
molten iron and is the one alloying metal added to all steel. An average of 13
pounds of manganese is used for each ton of steel. Domestic resources of this
material are generally low grade, and in recent years domestic production has
furnished only about 1percent of the more than 2 million tons used.

Resources and domestic production of chromium and tin also are limited.
Domestic resources of the other ferroalloy metals are small for cobalt, niobium,
nickel, and tantalum, moderate for vanadium and tungsten, and large for
molybdenum.

The many kinds of mineral resources are not evenly distributed in nature,
so man has learned to search for different kinds of material in different geologic
terranes. For example, petroleum, coal, limestone, salt, sulfur, phosphate rock,
potash, gypsum, and many other useful minerals have been deposited in sequences
of sedimentary rocks. In areas that have been subjected to mountain-building
processes, such materials as copper, lead, zinc, silver, gold, mercury, and fluor-
spar have been concentrated in deposits associated with igneous intrusive and
volcanic rocks. In the geologic process of weathering, constituent parts of differ-
ent rocks may be concentrated because of their chemical inertness, weight, or
superior hardness. Less soluble materials, such as the ores of aluminum and
some kinds of iron ore and manganese, form as residual accumulations in areas
of intense or long-continued chemical weathering. Other materials, such as gold
and tin, accumulate in placer deposits that result from the sorting and winnowing
action of streams on rock debris.

The first mineral resources to be exploited in this country were used to
make spear and arrow points, clay pots, and other simple stone implements
many thousands of years ago. Our knowledge of the first nomadic immigrants
to America is based almost entirely on the evidence furnished by their tools. By
the time European explorers arrived, numerous mineral resources were in
common use, including salt, gold, silver, natural pigments, and a variety of
ceramic materials. The early settlers from Europe found local sources of iron
for their tools, lead for their bullets, and quartz sand to make glass.

The need for raw materials spurred development of the young country, and
in large measure the location of specific resources established sites for particular
industries and set population patterns. Commerce in mineral products required
development of transportation, further serving to open up new territory. Few
examples could be more striking than the rush westward when gold was discov-
ered in California in 1849; yet the less dramatic opening of iron mines in the
Lake Superior area had an even larger influence in establishing industry and
commerce in the central region of the country later in the 19th century.

The early search for gold and silver extended throughout this country and
led to discovery of far more valuable resources of the major metals, iron, copper,
zinc, and lead, as well as a hostof other metals of increasing importance. Progress
in technology has found uses for most of the metallic elements, and progress in
mineral exploration has found sources of most of the needed commodities,
although not always in deposits that were numerous enough or large enough to
supply all that could be used, or of sufficient metal content to be developed
economically. Growth in the use of metals has been especially rapid since World
War II. In recent years, metal usage for each person in the United States has
averaged about 980 pounds of iron, 37 pounds of aluminum, 24 pounds of cop-
per, 14 pounds of zinc, 9 pounds of lead, and a few pounds each of the major
ferroalloy metals, manganese, chromium, and nickel.

The ready availability of most mineral raw materials has challenged the
inventiveness of the Nation’s industries. New uses have led to new products;
these in turn give rise to new industries to produce consumer items and the
machines and tools needed in making and distributing them. Growth in con-
sumption of materials in many instances has exceeded local supplies of raw
materials that were the basis for original plant sites. Minerals have been supplied
from increasing distances until, on a national basis, after 150 years as a net
exporter of minerals, the United States became a net importer of mineral
commodities during World War I1.

Knowledge of the availability of particular mineral resources is constantly
increasing. Early explorers and pioneer settlers recognized and developed the
obvious exposed deposits of the minerals they needed, including salt, clay, lime,
iron ore, and lead. Gold, silver, and other higher value mineral products were
sought intensively as new areas were opened, but deposits of less valuable min-
erals were usually passed by. Knowledge of these potentially useful deposits
accumulated until need for them developed.

Knowledge of how to search for mineral resources has also increased, so
that information gained in exploiting the more easily found deposits near the
surface is now being used to guide the search for concealed deposits. Accumu-
lated information on prospecting methods and exploration techniques, together
with detailed studies of the geologic distribution of specific mineral commodities,
has enabled the mineral industry to keep pace with demands for materials.

An outstanding example of the response of the mineral industry to new
demands is shown in the successful search for uranium that began in the period
following World War Il. A g t and ive price an inten-
sive search, information acquired in an earlier search for sources of radium had
ide ed the more favorable areas, and newly available radiation detectors
provided a powerful prospecting tool. Initial success in finding numerous small
to intermediate-sized deposits near the surface was followed by systematic drilling
and development ofregional patterns that has led to discovery of major resources.
Other impra and new p ts in instrumented search methods
provided new geophysical and i i that aid the industry in
its quest for new resources of all mineral commodities. Distribution patterns of
one commodity frequently provide additional information on geologically asso-
ciated materials, so that as new uses are found for lesser known materials, the
search for their resources can be guided.

Methods of mining, processing, and refining have also kept pace with
increased demands. Materials-handling techniques have changed drastically from
the pick, shovel, and mule-drawn carts to a wide variety of mechanized drilling,
cutting, loading, and conveying equipment. Equally significant changes have
mechanized the separation of ore from waste rock, as well as the refining of
metals and chemicals from these ores. In the processes of concentrating the ores
and refining the products, a wide variety of byproduct and coproduct material
adds to the total value recovered, and more uses are being found for the former
“waste” rock.

As a result of mechanization, the cost of handling materials has dropped so
that useful material can be recovered economically from much lower grade ores
now than previously, providing that the deposits are large enough to merit the
investment in machines.

In summary, the United States has a large mineral heritage. Development
of many of its mineral resources has established its present position as the lead-
ing producer and consumer of mineral raw materials. As projections indicate an
increasing demand on our presently known resources, added search for new
resources will continue to be needed.
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NATIONAL ATLAS

Principal Islands of
HAWAII

ALASKA

PRINCIPAL FERROALLOY RAW MATERIALS

A Molybdenum: production and reserves
greater than 50,000 short tons

= Vanadium: production and reserves
greater than 500 short tons

Tungsten: deposits containing more
than 500 short tons.

MOLYBDENUM, VANADIUM, TUNGSTEN,
NIOBIUM, TANTALUM, AND TIN
Compiled by US. Geological Survey, 1968

SCALE 1:17.000,000



NONMETALLIC RAW MATERIALS

NONMETALLIC MINERAL PRODUCTION
MILLION DOLLARS MINERAL

Apparent domestic
sufficiency, 1965: percent 0

MILLION SHORT TONS

Domestic sufficiency = 22meStic production_, 5,

ic consumption

Compiled by US. Geological Survey, 1968






NATIONAL ATLAS INDUSTRIAL AND CHEMICAL MINERALS



ENERGY RAW MATERIALS

Compiled by US.
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NATIONAL ATLAS SOURCE AND USE OF ENERGY
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NATIONAL ATLAS MINING AND MINERAL INDUSTRIES
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MANUFACTURING EMPLOYMENT
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FOOD AND KINDRED PRODUCTS
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LUMBER AND WOOD PRODUCTS
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NATIONAL ATLAS PRINTING AND PUBLISHING
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CHEMICALS AND ALLIED PRODUCTS



NATIONAL ATLAS PETROLEUM AND COAL PRODUCTS
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RUBBER AND PLASTICS
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NATIONAL ATLAS

ALASKA

LEATHER AND LEATHER PRODUCTS
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NATIONAL ATLAS PRIMARY METAL INDUSTRIES



FABRICATED METAL PRODUCTS
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NATIONAL ATLAS MACHINERY, EXCEPT ELECTRICAL



ELECTRICAL EQUIPMENT AND SUPPLIES
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INSTRUMENTS AND RELATED PRODUCTS
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NATIONAL ATLAS WHOLESALE AND SELECTED SERVICE ESTABLISHMENTS
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RETAIL TRADE
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NATIONAL ATLAS TELECASTING



NATIONAL ATLAS COMMODITY SHIPMENTS
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