INTRODUCTION

The map shows areas, called provinces, that are defined mainly by the location of groups of
deposits, including mines and districts, and subeconomic occurrences, such as prospects, that contain
geologically anomalous concentrations of gold well above its crustal abundance; these provinces do
not, however, necessarily represent areas of economic value for the metal at this time. Gold is an
important, if not critical, metal that has long been a principal medium of monetary exchange as well
as an important material used for jewelry and the arts, dentistry, and industry (mainly for space and
defense uses). Substitutes for gold include palladium and platinum, which are scarce domestically and
expensive, and silver, which also is expensive and tarnishes more readily in air. Apparent United
States’ consumption in 1979 of 5.7 million troy ounces was about 6 times domestic production. The
United States production was from about 175 mines, most of which are in five western states; three
mines accounted for 65 percent of the gold produced. One-third of the domestic gold was produced as a
byproduct of base-metal mining, chiefly for copper. Placer deposits, once a major source of domestic
gold, are now only a minor one. An estimated 3.2 million troy ounces of gold was reclaimed from
scrap. Imports from Canada, Switzerland (of South African origin), and the U.S.S.R., and industry and
government stocks provided the remainder of that which was consumed. Since 1975, consumption has
increased 22 percent and is expected to increase at a rate of 3.2 percent through 1985 (all economic

data from U.S. Bur. Mines, 1980).

All types of domestic gold deposits, either producing or potentially producible are of continuing
national interest, and the main objective of the gold province map is the identification of those
broad areas of search for future domestic resources of gold, which are either extensions of known
mining areas or potential new source areas that first must be studied and evaluated. The map shows
the location and relative sizes of known deposits and subeconomic occurrences. Areas of significant
current (1975) mining activity as well as of former production are shown, and the geologic types of
deposits found in provinces are listed in table 1.

Gold occurs in many and varied geologic environments (Simons and Prinz, 1973), which we group
here broadly into six types: I, gold-quartz lodes; II, bonanza gold-quartz-carbonate-barite-fluorite-
silver deposits; III, placer concentrations of native gold--of young or fossil land, and marine
origin; IV, disseminated stratabound and (or) stratiform gold-pyrite-silica deposits; V, disseminated
byproduct gold and hase-metal sulfides in subvolcanic (porphyritic) intrusives; and VI, enriched
fissure vein, replacement, skarn, and massive sulfide gold-base metal sulfide-silica deposits in
sediments near intrusive and volcanic source rocks.

Gold was reported to have been discovered and mined from veins and placers in southeastern United
States before the Revolutionary War, notably in North Carolina, which remained a major source of
United States production until 1850 (Bryson, 1936). Following discoveries of easily mined and
concentrated placer lode and gold deposits in California in the mid-!800s, the broad Cordilleran belt
area of western United States became the scene of several gold rushes. Koschmann and Bergendahl
(1968) trace the development of United States” production and describe the major producing
districts. Placers continued as the chief source of the metal until about 1873, when production from
lode mining began to predominate. Placer mines declined over the years because of the ease of
discovery and exploitation, increased mining costs, and environmental restraints against water
pollution and siltation. The famous bonanza sources (particularly in province 6) were located in the
early 1900°s. Beginning in 1930 gold vas produced mainly as a byproduct of the mining of porphyry
copper deposits, and by 1945 byproduct gold was contributing more than 50 percent to the total. In
recent years (ca. 1960°s) disseminated stratabound deposits of gold (especially in province 2) have
become economically important domestic sources.

The map was compiled from published reports (Blatchley, 1903; Gold, 1908;Branner, 1927; Emmons
and Grout, 1943; Snelgrove, 1944; Sellards and Evans, 1946; Pardee and Park, 1948; Pearre and Calkins,
1957a, b; Maine Geol. Survey, 1958, 1959; Arkansas Geol. Conserv. Comm., 1959; Heyl and others, 1959;
Pearre, 1961; Koschmann and Bergendahl, 1962; U.S. Geol. Survey, 1964, 1971; Bergendahl, 1964, 1968;
Haigler and Sutherland, 1965; Antweiler and Love, 1967; Ketner and others, 1968; MacLaren and others,
1966; Bentley and Mowat, 1967; Stipp and others, 1967; Moore and Silver, 1968; Gott and Zablocki,
1968; Clifton, 1968; Stewart and McKee, 1968; McCarthy and others, 1969; Clark, 1970; Rose, 1970;
Johnson, 1972a, b, 1973a, b; Anderson, 1973; Smith and others, 1974; Norton and Redden, 1975;
Carpenter, 1976; Dutton and Prinz, 1976; Mining Mag., 1976; Pallaz, 1977; Mining Eng., 1979), resource
records in CRIB (Computerized Resource Information Bank, U.S. Geol. Survey) and of the Geological
Survey gold specialists. We are indebted to Frank Simons for advice and his review of this
compilation. Geologic information used on the map was derived from the geologic map of the United
States (King and Beikman, 1974). The rationale of province maps in the atlas series, of which this
report is a part, and some of the technical terms and geologic concepts used in them, are discussed
and defined in a companion background report of the atlas (Tooker, 1980).

DISTINGUISHING MAP FEATURES

The map shows the regional distribution of 32 gold provinces and occurrence areas in the
conterminous United States, and is a summary of current information about the location, size, and
areal distribution of economic and subeconomic deposits and occurrences of gold. The geologic types
of gold concentrations in crustal rocks, and our generalized estimates of the anticipated resources in
provinces are shown in table 1.

Provinces are here considered to be favdrable resource search areas in which this relatively rare
metal is locally concentrated in amounts well above average for crustal rocks, which is 0.005-0.004
ppu (parts per million) or about 1 gram per 200 metric tons. Most deposits are measured in ounces per
ton (1 troy ounces=0.083 pounds, 31.103 grams). While gold occurs in a variety of rocks, it is more
abundant in mafic than in felsic igneous rocks, and is somewhat more abundant in sedimentary rocks,
particularly sandstone, than in igneous rocks (Jones, 1969). Because gold is highly inert, it is not
destroyed during weathering and decomposition of surface rocks, and may thereby be concentrated

residually in placers.

Provinces are defined by thinly to densely populated groups of present or former gold-producing
deposits and reported but mostly unevaluated occurrences. Province boundaries were drawn on the basis
of a geologic formation such as a favorable host rock, or a structural feature such as a sedimentary
basin, igneous intrusive, or regional fault zone, or around groups of localities that share a common
geologic origin. As a result some provinces may consist of a number of separated but related parts.
Solitary or isolated localities that do not readily fall into a known geologic pattern may indeed
represent an anomalous occurrence; however,-systematic study of such areas may provide information
that can lead to the discovery of a new resource area. The purpose of the province map is to focus
attention on the known but unevaluated possibilities for extending the domestic gold resource base.

The gold localities shown on the map have been classified into large and small sizes for purposes
of comparison in the atlas series (Tooker, 1980). A large deposit, as originally defined by Koschmann
and Bergendahl (1962), has had an output (or contains known minable materials) of more than 1 million
ounces. The gold of such a deposit, valued in 1978 at $193 million (U.S. Bur. Mines, 1980), achieved
a value in excess of $850 million briefly in early 1980, owing to active metal market speculation.
This amount of gold is roughly equivalent to about 20 percent of the apparent yearly consumption by
the United States, based on U.S. Bureau of Mines (1980) data. A small deposit represents production
or a resource potential of less than 1 million ounces, or is unevaluated.
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Most of the localities are of type C, shown by the small solid dot. They may or may not have had
production, or their future possibilities for production may be limited as far as we know from present
information. Some type C deposits are shown by a small star symbol, which represents significant
byproduct production from porphyry copper deposits (Mining Mag., 1976). The small open dot symbol
represents reported occurrences whose location is approximate only. The resource potential of a large
number of these small occurrences has not been evaluated.

The gold localities shown comprise six main depositional environments, the result of a variety of
geologic processes operating in the surface and interior of the Earth’s crust during long periods of
time. More than one depositional type may occur within discrete province areas (table 1), which may
indicate a greater degree of geologic maturity for those areas and be correlated with broader
continental plate tectonic processes. The geologic types of deposits, based on Simons and Prinz
(1973), are not distinguished individually on the map, but those occurring within individual provinces

are listed in table 1.

I, Gold-quartz lodes are hydrothermal veins of quartz and gold that replace wallrock, or fill
open spaces along fracture zones that were formed at depth, either in basement rocks or close to
subduction-related faults. Deposits may often persist to great depth below the present surface.

I Gold-quartz-carbonate-barite-fluorite-telluride-silver bonanza deposits are formed by
hydrothermal solutions near the surface in altered Phanerozoic volcanic rocks. Deposits generally
persist only to moderate depths below the present surface.

II1I, Placer (native gold) deposits are composed of small amounts of gold and other heavy
minerals: (a) as young local accumulations in unconsolidated stream-bank and bed deposits
concentrated by weathering and erosion of surface rocks, or locally in unconsolidated beach sands
during wave action on shores of large bodies of water, in outwash gravels deposited during Pleistocene
glaciation, or in residual (saprolite) concentrations in tropical deeply weathered rocks; (b) as
ancient (fossil) localized concentrations in lithified rocks (sandstone or conglomerate) which often
are deeply buried and (or) structurally modified (deposits of gold may be associated with uranium and
platinum group metals); and (c) as marine placers derived from landward lode, bonanza, or placer
deposits, which are reconcentrated locally below wave base in unconsolidated clastic sediments lying

on the continental shelf.

IV, Disseminated stratabound or stratiform gold-pyrite-silica deposits are hydrothermal(?) open—

space fillings or replacements of silty carbonate-shale rocks, mostly Phanerozoic in age. These have
been called the Carlin type, after the deposit in Nevada.

V, Disseminated porphyry (byproduct) gold occurs coating fractures and replacing altered
subvolcanic porphyritic granitoid intrusives. Copper, molybdenum, and iron sulfides generally are the

primary minerals mined.

VI, Fissure vein or breccia fillings and massive sulfide replacement (byproduct) gold-base-metal
sulfide-silica deposits are generally -formed in carbonate or volcanogenic sediments by hydrothermal

solutions derived from adjacent altered intrusions.

On a continental scale the map seems to suggest that broadly defined geologic factors control the
distribution of gold provinces and that these factors are compatible with plate structures in the
crust (Tooker, 1979). Noble (1976) concluded that distribution patterns of metals were not well
‘explained by the subduction process, a prominent feature of plate tectonic theory. Inability to
resolve this problem at present may be ascribed to our as yet incomplete understanding of the geology
of concealed parts of the crust. The province map suggests to us, however, the presence of an
ordering of types of gold deposits and ‘occurrences that is compatible with their occurrence in oceanic

and continental plates.

Gold provinces seem to be identified with or contain distinctive types or combinations of
ore-forming environments that are distributed in characteristfc patterns within the two main types of
crustal plates shown on the map--an accreted oceanic and island-arc crust, and old continental crust
(Tooker, 1979). The oceanic and island arc plates, which were added sequentially during Phaneozoic
time to an older continental plate by gradual accretion along tectonically active boundaries, contain
a dense pattern of gold localities representing a limited number of geologic types of deposits. The
provinces as defined are generally parallel with subduction (type) fault zones and subparallel bands
of geologic formations such as in the Sierra Nevada foothills. In contrast, provinces found in rocks
of the old continental crust, which contains Precambrian basement rocks as well as Phanerozoic cover
rocks, are characterized by a greater variety of geologic types of gold deposits that cluster along
the margins of the old captinental plate and also within it along several generally northeast trending
zones such as the Colorado mineral belt. Inferred boundaries separating these crustal plates, as
shown, have been inferred mainly from the distribution of Precambrian basement rocks (King and
Beikman, 1974, and Tooker, 1979). Discussion of gold provinces is based on their position and
occurrence types in this larger scale geologic context.

GOLD PROVINCES

Gold provinces of widely varying importance are located in most of the major geologic regions of
the conterminous United States. The 32 provinces listed in table 1 are compared in terms of the
variation in types of geologic environments in which the gold was concentrated, and the preliminary
estimates of the resources contained or expected. The geologic type and location of deposits within
provinces are partly dependent on the composition and structures of the crustal rocks in which they
occur. In contrast with many metals, gold occurs in abundance in both oceanic and continental
crust. The relative importance of provinces as sources of gold can be estimated on the map from the
number and distribution of large deposits within each province. The first 10 provinces are in an
approximate order of importance to domestic production in recent years; the rest are unordered. More
than 75 percent of the gold produced in the United States was from the first eight provinces in only
five states in the Cordilleran belt, California, Colorado, South Dakota, Nevada, and Utah.
Furthermore, according to Koschmann and Bergendahl (1968), four of the larger districts shown in these
states (Homestake, S. Dak.; Cripple Creek, Colo.; Grass Valley-Nevada City im the Sierra foothills
belt, California; and Bingham, Utah) have each produced more than 10 million ounces of gold.

Along the west coast in Oregon and California, provinces in the accreted oceanic crust plate have
dense clusters of localities and some of the richest gold lode and placer deposits known in the United
States. Province 5, along the western foothills of the Sierra Nevada contains secondary
concentrations in Tertiary channel gravels and Quaternary stream deposits as well as primary vein and
replacement deposits in the complex Mother Lode fissure system. Provinces 10, 11, 12, 13, and 14 seem
to represent comparable areas containing less valuable concentrations in oceanic crustal rocks. The
deposits seem to be closely associated with sinuous northerly trending fault structures, thought to be
zones of subduction along the active accretion boundary of an oceanic plate along the Pacific Ocean
margin of an old continent. Somewhat comparable crustal rocks of oceanic derivation, which were
accreted to the old continent, occur along the Atlantic Ocean side. Province 22 in coastal Maine
contains concentrations of gold localities, which include gold-quartz lodes and byproduct gold in
base-metal deposits of volcanogenic origin. To date these have not been important sources of gold.
Farther south in provinces 19 and 20, metamorphosed rocks of the Piedmont (eastern part of the
Appalachian belt) contain other large concentrations of localities that had economic significance
prior to the California gold rush of 1849. The types of occurrence along north-trending linear belts
strongly resemble those in oceanic-volcanogenic rocks of the Sierran Mother Lode deposits in province
5. Placer deposits and residual (saprolite) deposits are also associated with the Piedmont lodes.

Within the old continent, which by definition contains Precambrian basement rocks as well as
Phanerozoic cover rocks, the geologic types of deposits seem to be more variable, and are also
seemingly restricted to broad zonmes believed to reflect now buried continental crustal structures that
differ from those of the oceanic crust. As will be shown, there seems to be a concentration of
deposits and occurrences first, along the outer edge of the old continent, and second, along broad
northeast-trending zones whose centers are regularly spaced, about 375 km apart. Between the
provinces that contain the northeast-trending zones are parallel bands that contain very few
localities. It may be significant that the anomalously concentrated gold zones are coincident with
uplifted belts of Precambrian basement rocks; zones are most distinct where the basement rocks have
been unroofed the most, such as Front Range mineral belt in Colorado. Main metal concentrations along
the northeast bands also seem to be located at or near their intersection with northwest-trending
lineaments such as the Lewis and Clark fault zone and the Texas shear zone.

The western margin of the old continent is marked by a series of gold provinces, from north to
south, provinces 15, 7, 6(?), "2, 8, and 9, which contain some of the largest productive deposits in
the Cordilleran belt. Much of province 6 lies parallel with but west of the indefinite margin shown
for the old continent. Unlike the oceanic crustal provinces these provinces are not directly
attributable to major known linear structural zones. Deposits of a variety of geologic types occur in
basement and younger rocks, and placer deposits are very abundant.

Projecting inward from the band of provinces lying along the margin of the old continent are at
least four northeast-trending somewhat broad linear zones or bands of provinces: (1) the central
Idaho-southwest Montana (Butte) zone, province 7, which tentatively includes three small outlying
concentrations of localities in the Central Plains in central Montana; (2) the eastern Great Basin
(Bingham) zone, province 3 on the northwest side of the Colorado Plateau, which may be extended to
include province 16; (3) the Colorado mineral belt province 4, on the north and east sides of the
Colorado Plateau, and the central Arizona (Jerome) province 8 (and possibly the southeastern Arizona
parts of province 9), on the southwest side of the plateau. Provinces 17, 4a, in Wyoming and
Colorado, and the western parts of province 8 in southwest Arizona and southeast California, may be
regarded as part of this broad band. Province 1 (Homestake) in the Black Hills area, lies along a
northeastern projection of this broad band into the Central Plains. (4) Finally, an alinement of
gold-bearing localities along the Rio Grande rift zone is in the eastern part of province 9 in
southeast Arizona and central New Mexico.

Provinces along the Atlantic Ocean margin of the old continent are also northeast-trending, but
are only intermittent in the northern part of the Appalachian belt. The southern part of this belt
(province 18) contains most of the early productive deposits. Province 21 in Pennsylvania contains
gold as a potential byproduct from base-metal deposits. Only scattered localities are reported in
northern New England.

The Precambrian shield contains gold quartz veins (provinces 23 and 32) and byproduct gold from
stratabound iron formations and volcanogenic massive sulfides (occurrence areas 24 and 25). Glacial
moraines in occurrence area 27 contain minor amounts of gold; original source lodes were farther north
in the Canadian part of the shield, and the future potential of area 27 is minimal.

The Central Plains occurrence areas contain gold concentrations of several types. In occurrence
area 26, gold is a byproduct of base-metal production in the upper Mississippi Valley district.
Occurrence area 28, in the Arkansas River Valley, represents poorly documented report of disseminated
stratabound gold and pyrite in Paleozoic shales and limestones. These occurrences now might be worth
reinvestigation. Similarly, the occurrence areas in the Wichita (29) and Arbuckle (28), Van Horn
(31), and Llano ¢30), uplifted areas which expose basement rocks in Oklahoma and Texas reportedly
contain small but unevaluated amounts of gold. Somewhat surprising, but confirmed by recent studies
by W. P. Pratt (oral commun., 1980) is the absence of gold in southeast Missouri, where it might have
been expected to be associated with Precambrian rocks and (or) large stratabound base-metal
deposits.
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Preliminary

) Geologic estimates of Status of geologic
- Province types of resource potential? resource information
" - deposits! —
Lg;v‘;,A, State Area High  Medium Low Adequate Insufficient
1 South Dakota Black Hills, Lead I, III, and VI X --- --- X ---
2 Nevada North-central (Carlin) I, III, IV, and X - - — X?
VI
3 Utah and Nevada Eastern Great Basin III, IV, V, and X --- --- --- X?
VI
4 Colorado Front Range mineral belt I, 11, III, Vv, X == --- X? ---
(central) and VI
4a Colorado and Utah Colorado River T --- --- X X ---
4b Colorado S. Platte River 11t --- --- X X ---
5 California Central Sierra foothills I, 111 X --- --- --- X?
belt
6 Nevada and California Western Great Basin Lav Il IT0s INs X --- --- --- X
and VI
7 Idaho and Montana Silver City-Boise-Butte I, III, IV, Vv, X --- --- --- X
and VI
7a Idaho Snake River ITI ) --- X --- X ---
8 California and Arizona Mojave Desert-Southwest I. III, and VI - X --- -—- X
Arizona
9 Arizona and New Mexico  Southeast (Ajo-Bisbée) I1I, IV, V, X --- --- --- X
and Rio Grande rift zone and VI
10 California and Oregon Klamath Mountains and coast I, III, and VI X --- - X? ---
11 California Southern California I, IIT, and VI =~ --- --- X --- X
batholith
12 California Southern Sierra foothills I, III, and VI --- --- X --- X
13 California and Nevada Northeast California and I, III, and VI --- --- X --- X
Northwest Nevada
14 Oregon Northeastern (Blue I and III - X? --- --- X
Mountain)
15 Washington, Idaho, Northern I, and III, and --- X? --- --- X
and Montana VI
16 Montana, Wyoming, and Peripheral to Yellowstone I, III, IV, --- --- X --- X
Idaho Park and VI
17 Wyoming and Colorado Southeast Wyoming and I, III, and IV = --- --- X --- X
northern Colorado
18 Alabama, Tennessee, Southern Appalachian I, III, and IV --- X? --- --- X
Georgia, North Mountains
Carolina
19 Georgia, South Carolina, Southern Piedmont ls 111, and IV -—- X --- --- X
North Carolina,
Virginia
20 Virginia and Maryland Central Piedmont ITI and VI ——= --- X --- X
21 Pennsylvania Central Apoalachian ITT and VI --- --- X --- X
Mountains
22 Maine Coastal southeast IIT and IV --- --- X --- X
23 Michigan Peninsula ITI and VI --- --- X --- X
24 Wisconsin Northern v --- --- X --- X
25 Do North-central Iv --- - X --- X
26 Wisconsin and I11inois Upper Mississippi Valley VI -—- --- X X -
district
27 Michigan, Indiana, Glacial drift 111 — A X i X
Missouri, South
Dakota, Minnesota,
and Wisconsin
28 Arkansas West-central ITI and IV --- --- X --- X
29 Oklahoma Wichita and Arbuckle Mtn. VI -——- --- X --- X
30 Texas Llano district VI --- --- X ——- X
31 Do Southwest VI —— so= X - X
32 Minnesota Rainy Lake I and III --- --- X X

1 : : .
Geologic types of deposits, based on Simons and Prinz (1974) and Koschmann and Bergendahl (1968).

I. Gold-quartz lodes and

mineralized country rock.

IT. Bonanza gold-quartz-carbonate-barite-fluorite-silver (volcanic).
ITI.  Placer native gold (youna, fossil, marine)

IV. Disseminated stratabound or stratiform gold-pyrite-silica (hydrothermal

V. Disseminated porphyry (intrusive) byproduct gold with base-metal sulfide.

VI. Fissure vein, breccia, replacement or massive sulfide byproduct,

silica (associated with intrusive or extrusive rocks).

“A high estimate is based on the presence or expectation of more than one large (

based on the presence of type C (®or o) deposits or occurrences only.

, volcanogenic; replacement or filling),
gold that occurs with base metals, silver, and

type A or B) deposit; a low estimate is



