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Resources

Seventh Annual
McKelvey Forum
Highlights Mineral-
Deposit Research

A healthy domestic
minerals industry and
assurance of a long-term
supply of metals are
national priorities that
require a federal research
program into the geology,
geochemistry, geophysics,
genesis, and some eco-
nomic aspects of mineral
resources. Towards these
ends, the USGS Office of
Mineral Resources con-
ducts minerals-related
research, and highlights of
the results of this research
are presented biannually
at the USGS V.E. McKelvey
Forums on Mineral and
Energy Resources.

This year's Forum fo-
cuses on the interaction of
USGS scientists with scien-
tists of other nations as
well as from domestic
industry.

In this Issue
Research: Domestic & 1

International
Vincent E. McKelvey:

A Life-long Interest in 3
Man and Mineral
Resources

Recent Publications 4
News and Comments

A Metallogenic View :
Domestic and International
T he study of domestic ore deposits

in the context of regional geo-
logic-tectonic systems has provided
new perspectives on the scope and
scale of ore-forming processes that
can be directly utilized in developing
regional exploration strategies. These
regional perspectives also allow for
better and more rapid mineral-
resource assessments of large regions .

The Mid-Continent
USGS research in the mid-conti-

nent region on Mississippi Valley-
type (MVT) lead-zinc deposits,
conducted in cooperation with
several State geological surveys, has
significantly improved understand-
ing of this important deposit type.

Interdisciplinary studies are at the
heart of the MVT research including
carbonate petrology, geochemistry,
and geophysical interpretations of the
subsurface geology and structure .

Significant results pertinent to
MVT deposits as a class are emerging
from the studies. Deposits in the Tri-
State, northern Arkansas, and Vibur-
num trend mining districts, originally
viewed as distinct and unrelated, are
now recognized as manifestations of
a series of related events linked to
plate-tectonic processes. Differences
between districts are now viewed as
reflecting differing fluid-flow paths,
water-rock interactions, and proxim-
ity to the basement . Through the
application of techniques like cathode

(See Domestic Research, p . 2)

Minerals Research
Abroad
T he U.S. relies heavily on imports

to supply many of its mineral
needs. The National Materials and
Minerals Policy, Research, and Devel-
opment Act of 1980 declares it a
federal policy to "promote an ad-
equate and stable supply of materials
necessary to maintain national secu-
rity, economic well-being and indus-
trial production." The USGS main-
tains an active international mineral-
resources research program in order to
provide the domestic industry with
information on areas favorable for
overseas exploration, increase our
understanding of national critical
minerals, and to gain new data
important to refining exploration
models in the U .S .

Platinum Group Elements
The platinum-group elements

(PGEs) are widely used as catalysts in
the automobile and refining indus-
tries. With the Stillwater Complex in
Montana as the most significant
domestic source, our import-depen-
dence has led to a concerted effort to
understand the modes of occurrence
of PGEs. A team of USGS geologists
has recently begun a cooperative
study with Soviet geologists of the
Noril'sk-Talnahk deposits, which
contain PGE resources second only to
the Bushveld Complex in South

(See International Research, p . 3)



Domestic Research (continued) .
luminescence, the microstratigraphy
of dolomite crystals may be corre-
lated over vast regions . Other
authigenic phases are similarly
correlatable, demonstrating the
subcontinental-scale of the hydro-
thermal systems that formed these
deposits.

The regional model developed
from the study of MVT deposits can
be applied to other types of ore
deposits in other geologic settings .
Thus, the sedimentary rock-hosted
copper-silver deposits of the Belt
Basin in the Pacific Northwest were
formed by similar processes, but by
a different type of fluid . The Missis-
sippi Valley and Belt Basin types of
deposits were formed from rela-
tively shallow circulating fluids
moving in response to regional
tectonic stresses . In contrast, in
higher pressure and temperature
regimes, deeper, regionally exten-
sive fluids may respond to tectonic
stresses in a similar manner produc-
ing deposits such as those that occur
in the Coeur d'Alene mining district .

Eastern Triassic Basins
Regional studies of the early

Mesozoic rift basins in the eastern
United States have advanced
understanding of the metallogeny of
rift environments . The research has
resulted in the discovery of base and

precious metals (Cu, PGE, and Au),
enriched, for example, from 10- to 50-
fold in segregations of ferro-gabbro
and granophyre in the upper parts of
some tholeiitic diabase sheet-like
intrusions in basins in New Jersey,
Pennsylvania, and Virginia. The
enrichments in these metals and
other elements, notably sulfur and
chlorine, apparently result from high
temperature magmatic aqueous
fluids .

Within the basin's sedimentary
rocks, mineralized zones containing
as much as 2.5% Cu and enrichments
of Zn and Ag have been identified in
specific lacustrine mudstone facies .
These zones range from a few cm to
two meters in thickness and are
traceable locally for at least three
miles. Also found in Mesozoic
fractures within and near the basins,
are polymetallic veins containing
base metals, barite, and fluorite .

Western Jurassic Magmatic Arc
Historically, prospecting in the

Triassic to Jurassic magmatic-arc
rocks of western Nevada and eastern
California has turned up little
evidence of massive sulfide-type
deposits. Is this apparent lack of
deposits because the geologic envi-
ronment was unsuitable or have the
wrong areas been searched?

Post -Jurassic arc tectonism
exacerbates the problems of
unravelling the complex geology .
Ongoing studies in cooperation with
the Nevada Bureau of Mines and
Geology and the University of
Nevada-Reno are focusing on
possible explanations. The geologic
mapping is showing that (a) most of
the Jurassic volcanic rocks were
deposited in a subaerial to shallow,
near-shore environment; (b) al-
though there are thick accumula-
tions of sedimentary rocks indica-
tive of local, deeper water basins,
there are no consanguinous volcanic
rocks; and (c) even within the
marine volcanic rock sequences,
there is a general lack of felsic
volcanic rocks which, by analogy
with known massive sulfide depos-
its world-wide, are necessary to the
occurrence of deposits .

Concurrent gas-geochemistry
studies in the same region have
focused on pediment areas and
basins. For example, in the vicinity
of the Lucky Boy mine, in Mineral
County, hydrocarbons (predomi-
nantly methane and propane)
emanating through alluvium have
been used to suggest the extension
of buried, mineralized vein struc-
tures up to one mile from outcrop
exposures. Q

Metallogeny Across the North Pacific Rim
USGS economic geologists are working

cooperatively with the Soviet Academy of
Sciences and the Ministry of Geology in a system-
atic study of the metallogeny of the Soviet Far
East and Alaska . Through a series of exchange
visits, the scientists plan to produce a magmatic-
tectonic map of the Soviet Far East and Alaska ;
define significant metallogenic belts in this
region; produce a summary listing of mineral
deposits as to type, descriptive information and
geology; and do a mineral-resource assessment
for a variety of deposit types .

The principal cooperating Soviet agencies are
the Far East Geological Institute (Vladivostok),
the Institute of Tectonics and Geophysics
(Khabarovsk), the Institute of Volcanology
(Petropavlovsk), and the Northeast Interdiscipli-
nary Science Research Institute (Magadan) .

A unique ore deposit visited by the project
scientists is Bor at Dalnegorsk in Primorye, where
95% of the Soviet Union's boron supply is mined
from early Tertiary(?) danburite-datelite ores, a
low temperature overprint on an older heden-
bergite-andradite skarn assemblage .

2



International Research (continued)
Africa. Magmatic sulfide deposits enriched in Cu, Ni,
and PGE at Noril'sk-Talnahk occur. in shallow-level
intrusions related to flood basalts, analogous in many
respects to the Columbia River basalts'in the Pacific
Northwest, the Keweenawan basalts in the mid-conti-
nent, and basalts in the Rio Grande Rift in New Mexico .

Primary PGE production has also come from placer
deposits and chromitite schlieren associated with
Alaskan-type ultramafic intrusions. In southeastern
Kalimantan, Indonesia, cooperative studies have investi-
gated the source regimes of Au-PGE placers and deter-
mined that the most likely source are Alaskan-type
complexes that have been unrecognized up to now .
Chromitite schlieren in discordant dunite bodies were
identified, contain PGE concentrations that may exceed 5
ppm, and have compositional features identical to
Alaskan-type complexes in the Urals, USSR, and British
Columbia, Canada .

South America
Ongoing studies of mineral deposits on the Altiplano

of Bolivia have led to the recognition that what once
were considered disparate vein types may share a
common classification. This includes so-called Ag-
veins, Sn-veins, and base-metal veins. Detailed mineral-
ogical study has shown over 50 different Altiplano vein
deposits to be common variations on a galena-
sphalerite-tetrahedrite polymetallic assemblage . Signifi-
cantly, none of the deposits should be considered
'epithermal' in character . An implication of this work is
that exploration of minor vein systems may lead to the
discovery of buried occurrences of economically more
significant deposits, thereby expanding the area of
search. a

Profile
Vincent E. McKelvey: A
Lifelong Interest in- the
Interrelationship of Man
and Mineral Resources

by Bill Overstreet

The complex interrelationships between
man and natural resources--particularly
minerals and mineral fuels--were explored by
Vincent E. McKelvey throughout his career in
the USGS from geologist (1941) to Director
(1971-1978). His curiosity was inspired by
C.K. Leith, at the University of Wisconsin, and
his early interests were broadened by his
associations with colleagues, notably Foster
Hewitt, S.G. Lasky, and Tom Nolan . Follow-
ing his term as Director, Vince continued as
senior research geologist to analyze geologic
and economic, social, and moral issues funda-
mental to these interrelationships . He devel-
oped a philosophy toward the search for and
uses of mineral resources that he outlined
under the title "Minerals and Fuels--Corner-
stones of Affluence ." This outline was for a yet
to be published book directed toward both the
general reader concerned with public affairs

and specialists interested in the interdiscipli-
nary aspects of minerals problems .

McKelvey believed that the mineral re-
sources of raw materials and energy were the
physical basis of the advanced society where
human purpose, furthered by technical,
socioeconomic, and political ingenuity, con-
verted raw materials into useful products .
Thus, the value of minerals was in their use,
which raised the concern : Can these resources
be developed and utilized in ways not damag-
ing to environmental quality? Parallel con-
cerns were how to provide the materials and
energy needed to support a rising standard of
living for a growing population, and how to
bring mineral resources into use in support of
economic growth, especially in the less devel-
oped countries .

3
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Southwestern Exploration Division

June 27, 1991

FILE NOTE

Mojave-Sonora
Desert Block Gold/
Silver Deposits
Review
AZ-CA-NV-Mexico

A study was conducted on 21 gold deposits in Arizona, 19 in California,
2 in Nevada, and 14 in Mexico within the Mojave-Sonora Desert block,
plotted on 1° x 2° sheets .

From this review it is apparent that structure is the one underlying
theme common to all the deposits (except placers) and even though the
deposits can be divided into the simple host formation brackets, it is
also apparent that the deposits are in a diverse age relation and major
deposits are found in Precambrian through younger Tertiary age units .

Table 1 lists these properties and presents the past mined and indicated
tonnage/grade, the total ounces of gold/silver, their location, county,
and state . No property info was recorded for the Mexican deposits .

Table 2 ranks the properties by total expected production of
gold/silver, the gold equivalent, and the present status of the
property . Many properties are on "standby" and are either being drilled
and studied or found to be of lower-grade than needed and are looking
for higher grade reserves .

Table 3 lists the properties and gives the pertinent structure of the
property and the geology and age of the hosting unit .

Using the above data, two maps were produced . Plate I plots the
deposits and reports the total ounces of gold/silver in production and
reserve . The Mexican deposits were only plotted as little reserve data
is available .

Plate II is a metallogeny map showing the three styles of structure --
steep vein , flat detachment, or placer and host formation -- volcanic,
intrusive, schist, or other . Data was available for the Mexican
properties .

Table 4 lists the deposits by age of host unit from youngest to oldest .
Some units were listed twice based on the known protolith of host, and
also based on field description . The total tonnage/grade of the 41 US
deposits listed is :

271 .5 million tons at 0 .067 opt Au = 18,153,000 oz . Au
119 .1 million tons at 1 .91 opt Ag = 227,888,000 oz . Ag

1
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Table 5 uses the above Table 4, and tabulates the gold/silver production
based on the rock type of the host unit . As noted, the Jurassic
intrusives hosted the most gold (nearly 5 million ounces), with the
younger Tertiary volcanics producing 4 .8 million ounces followed by the
Jurassic-Cretaceous "Rand-type" schists with 3 .4 million ounces gold .
Production of gold from other host units dropped to 1 .5 million ounces
or less . The silver production was dominated by the younger Tertiary
volcanics at 147 million ounces of silver, followed by older Tertiary
volcanics with 60 million ounces, and Mesozoic schist (?equal to Rand-
type?) of 48 million ounces of silver, and Rand-type schists with 10
million ounces of silver .

Thus a structurally prepared, schistose Jurassic intrusive in proximity
to a structurally prepared younger Tertiary volcanic may host the type
deposit with the total gold/silver for a large tonnage operation .

Similar setting is suggested for the Mexico deposits tabulated and shown
on Plates I and II .

JDS :mek
Att .

James D . Sell
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GeoSpectra
s CORPORATION

CONSULTING/DATA PROCESSING/IMAGE INTERPRETATION

July 1, 1991

James Sell
Manager
Southwestern Exploration Division
ASARCO Incorporated
1150 North 7th Avenue
P .O. Box 5747
Tuscan, Arizona 85703

Dear Mr. Sell :

Enclosed are 1 :125,000 scale enlargements of the southwest quarter of the Yuma scene covering your
Rainbow, Picacho Peak, and Cargo Muchacho areas of interest, as per price quotation in our letter to you
dated January 16, 1991 . We recommend that you take a closer look at the area within grid location C-2
(the middle of the northern half) . In this area, there is an apparent circular concentration of clays and
sulfates surrounded by iron oxides, approximately 500 meters in diameter .This area is somewhat similar to
a larger circular concentration of clays and iron oxides just south of Picacho Peak, near known gold
occurrences .

As soon as processing is done for the other northern quarter scene, those enlargements will be sent
down to you .

Let me know if you have any questions concerning the imagery .

Sincerely,

John Herman
Exploration Geophysicist

APPLIED REMOTE SENSING FOR COMMERCIAL AND MILITARY APPLICATIONS

GEOSPECTRA CORPORATION
P.O. Box 1387 • 333 Parkland Plaza • Ann Arbor, Michigan 48106-1387, U .S .A .
313/9943450 • Telex : 467262 • Telecopier: 3131994-3373
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