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EXECUTIVE SUMMARY

Section 1011 of the Alaska National Interest Lands
Conservation Act (ANILCA) of 1980 requires that
“On or before October 1, 1982, and annually
thereafter, the President shall transmit to the Con-
gress all pertinent public information relating to
minerals in Alaska gathered by the United States
Geological Survey, Bureau of Mines, and any other
Federal agency.” This report has been prepared in
response to that requirement.

The U.S. Geological Survey and the Bureau of
Mines are the principal Federal agencies that publish
information about mineral resources in Alaska.
Their information is commonly used by other
Federal agencies to make decisions about access, land
use, environmental impacts, or claim evaluations.
The greater part of the information used in this
report therefore has come from the Geological
Survey and the Bureau of Mines. Because of the time
required for sample analysis and data synthesis and
because of the publication process, reports are
generally issued a year or more after the sample and
data collection. Thus, this report provided informa-
tion chiefly about projects current in 1980 and 1981,
In addition to Federal and State publications, trade
and professional jourmals, symposia proceedings,
public meetings and hearings, press releases, and
newspaper and magazine articles have been sources
of the information presented.

The report addresses only onshore areas of Alaska
and provides information on minerals of current in-

terest in two broad categories: energy resources and
nonfuel, critical, and strategic minerals.

OIL AND GAS

The Cook Inlet area and the Arctic North Slope
were the primary areas of o0il and gas exploration,
development, and production activities in 1980 and
1981. At the end of 1981, oil production from Alaska
was approximately 1.68 million barrels per day or
about 19.5 percent of the total produoction of the
United States. About 1.6 million barrels per day were
produced from the North Slope, and about 9,000
barrels per day {rom onshore fields in the Cook Inlet
area. The U.S. Geological Survey estimates that ap-
proximately 87 percent of the Alaskan onshore un-
discovered recoverable oil and gas resources are in
the North Slope, particularly in the producing prov-
inces, and 9 percent are in the Cook Inlet area.

Development continued at the Kuparuk River field
just west of the Prudhoe Bay field, where production
began at an initia) rate of 50,000 barrels per day in
December 1981. In 1986, when development is com-
plete, the Kuparuk field may rank second in daily
production for the United States, surpassed only by
Prudhoe Bay. Permits have been secured for a
waterflooding project at the Prudhoe Bay field to in-
crease oll recovery there by 5 to 9 percent.

Sponsors of the Alaska Natural Gas Transporta-
tion System continued efforts to finance construction



of a pipeline to provide an outlet for the Prudhoe
Bay natural gas reserves. In mid-December 1981,
President Reagan signed into a faw a walver package
designed to liberalize the rules for financing and con-
structing the gas pipeline; however, the project has
been delayed now for 2 additional years.

Most industry oil and gas exploration and develop-
ment drilling took place on State leases along the
Beaufort Sea coast between the National Petroleum
Reserve in Alaska (NPRA) and the Arctic National
Wildlife Refuge (ANWR). Two industry wells were
drilled on Native lands in the southern part of the
North Slope. Three delineation wells and four ex-
ploration wells were drilled in the Cook Inlet area.
Only three other onshore exploration wells were
drilled, all on Native lands.

The Department of the Interior’s 1981 appropria-
tion act called for competitive leasing of oil and gas
on NPRA (o private industry. In 1980 and 1981, the
Geological Survey drilled 16 wells in NPRA, but at
the end of 1981 it closed out its exploration program.
The Bureau of Land Management and the Geological
Survey’s Couservation Division (now part of the
Minerals Management Service) selected 1.5 million
acres for the first lease sale, scheduled for December
1981 but held January 27, 1982, The sale brought in
more than $61 million in high bids for 29 of the 59
tracts offered.

Federal agencies were active in oil and gas pro-
grams in three areas, as required by ANILCA. (1)
The Bureau of Land Management and the Geological
Survey initiated a study of oil and gas resources,
wilderness characteristics, and the wildlife resources
in the area between NPRA and ANWR, north of 68°
north latitude. (2) The Bureau of Land Mapagement
has started a systematic analysis of land south of 68°
{atitude for mineral leasing, including oil and gas.
Plans are to accept applications for the Minchumina
area in central Alaska in early 1982. Jn support of
this program, the Minerals Management Service
classified three areas as “favorable petroleum
geologic provinces,” for which competitive leasing is
required. (3) The U.S. Fish and Wildlife Service and
the QGeological Survey began to prepare an en-
vironmental impact statement for geological and
geophysical exploration of the northwestern coastal
plain of the ANWR,

The State of Alaska held three oi] and gas lease
sales in 1980 and 1981, and five such sales are
planned for 1982.

URANIUM

Interest in uranium exploration has declined
recently because of decreasing prices and weakening
demand projections. Only one lode uranium depasit
in Alaska, at Bokan Mountain in southeastern
Alaska, has produced commercial quantities of ore,
However, subcommercial deposits have been found
in several sedimentary formations in ceutral, south-
central, and southeastern Alaska. The Geological
Survey is examining uranium anomalies northwest of
Eagle and near Cordova. Federal studies also show
that favorable host rocks occur on the North Slope
but that there is little indication of uranium enrich-
ment.

Uraniferous igneous rocks near Mount Prindle
east of Fairbanks appear to have more potential as a
source of rare earth and thorium minerals than of
uranium. Uranium-rich granites on the west flank of
the Alaska Range and evidence of uramium
remobijlization there combine as a favorable in-
dicator of possible uranuim deposits. Uranium-rich
igneous rocks also have been found on the Seward
Peninsula, in the Medfra quadrangle of inlerior
Alaska, and io southeastern Alaska where studies are
still in progress.

The Department of Energy has nearly completed
its National Uranium Resource Evaluation studies.
In 1980 and 1581 it released more than 100 reports on
spectrometer and magnetometer surveys and
hydrogeochemical and other studies in Alaska.

Industry activity recently has been largely
reconnaissance-level work, claim assessment, or
geologic work in conjunction with Native corpora-
tions.

COAL AND PEAT

The 10 or more large coal fields in Alaska repre-
sent a very large coal resource that is virtually un-
tapped. One coal mine is in operation, the Usibelli
mine at Healy, south of Fairbanks adjacent to the
Alaska Railroad. Three of the largest fields contain
subbituminons to bituminous coal. Moisture, ash,
and sulfur contents and heating values of these coals
are comparable to those of Wyoming’s Powder River
coals.

The coal of greatest current inmterest for future
development is in fields northwest of Cook Inlet.
Coal-bearing rocks underlie about 3,400 square miles
there. Much of this coal has little overburden and is
amenable to surface mining. Placer-Amex and Cook
Inlet Region, Inc., propose to mine 8.5 million tons



of coal per year, to be converted to 54,000 barrels per
day of methanol at a tidewater plant. The Diamond
Shamrock Company also is studying Cook Inlet coals
for a large operation that would furnish coal for ex-
port. The Geological Survey has been examing sur-
ficial materials In the area as a basis for coal facility
siting, transporiation routes, and community plan-
ning.

The Sun Eel Shipping Company of South Korea
has agreed to buy from the Usibelli mine more than 7
million tons of coal over the next 10 years for ship-
ment to Korea.

Geological Survey and State of Alaska studies of
peat in surficial deposits near Willow north of An-
chorage indicate that the area contains more than 5
million tons of fuel-grade peat. The State plans to re-
quest bids for feasibility studies for the construction
of plants to produce fuels from the peat near Willow.

GEOTHERMAL RESOURCES

Alaska has major resources of geothermal energy.
Some of this potential is for large-scale projects, but
more appears suitable for local use. Studies of
geothermal resources are continuing at a lfow to
moderate level in several areas of the State.

The Geological Survey is completing studies of the
geothermal potential of recent volcanic areas on the
Alagka Peninsula and in the Wrangell Mountains.
The State of Alaska Division of Geological and
Geophysical Surveys has completed assessments of
the geothermal potential of selected hot springs in
southeastern Alaska, the Aleutian Islands, and the
Alaska Peninsula. A summary report about geother-
mal energy resources of Alaska prepared by the
Geophysical Institute of the University of Alaska was
published in ]980. The State of Alaska has ap-
propriated funds for preliminary geothermal
development, including drilling, on Makushin
Volcano on Unalaska Island in the eastern Aleutians
and for follow-up test drilling at Pilgrim Springs on
the Seward Peninsula.

NONFUEL MINERALS

Mining activities and jndustry exploration for
Alaska’s nonfuel minerals have increased dramatical-
ly in the past several years, spurred by the resolution
of many land status questions, by the discovery of
major deposits of copper, molybdenum, zinc, and
lead, by large increases in the price of gold, and by
increased mineral research by Federal and State agen-
cies. Expenditures for exploration by mineral com-

panies are estimated to have increased from approx-
imately $40 million in 1976 to more than $100 million
in 1981. The number of active mining ¢laims also has
increased, and more than 43,000 new claims were
filed in 1981. Many known mineral deposits are being
reevaluated, and announcements of discovery of
several major deposits have been made recently.

The Red Dog deposit in the western Brooks Range
has been estimated to contain 85 million tons of
material averaging 17.1 percent zinc, 5.0 percent
lead, and 2.4 ounces per ton silver. Continuing
development work at the Quartz Hill molybdenum
deposit in southeastern Alaska has [ed to estimates of
2 billion pounds of molybdenum with a gross value
of over $18 billion (1981 prices). Development work
at the Greens Creek silver, lead, and zinc deposits on
Admiralty Island in southeastern Alaska has
delineated 3 million to 4 million tons of high-grade
material with an estimated in-place value of over
$800 million (1981 prices). Several billion dollars
(1981 prices) worth of copper with lead, zinc, and
silver have been proven by drilling in the western
Brooks Range district.

As part of the Alaska Mineral Resources Assess-
ment Program, the Geological Survey is studying
twelve 1:250,000-scale quadrangles in the Brooks
Range, the Seward Peninsula, the Alaska Range, the
Alaska Peninsula, and southeastern Alaska. Twenty-
two such assessments have been completed. A
Roadless Area Resource Elevation II Wilderness
mineral resource assessment by the Geological
Survey and the Bureau of Mines of more than 3
million acres of Chugach National Forest in south-
central Alaska is nearing completion. Similar studies
by these agencies have been completed on the West
Chichagof-Yakobi Wilderness in southeastern
Alaska and on the NPRA in northwestern Alaska.
The Bureau of Mines continues its land assessrnent
and minerals availability programs.

CRITICAL AND STRATEQGIC MINERALS °

The Geological Survey has begun a study of
chromium, cobalt, mnickel, aond platinum-group
metals associated with igneous ultramafic rocks in in-
terior Alaska. Detailed studies of mafic and
ultramafic rocks with associated nickel deposits in
Glacier Bay National Park and elsewhere in
southeastern Alaska have been completed by the
Survey. The Bureau of Mines has begun evaluating
many known occurrences of critical and strategic
minerals in southeastern and southwestern Alaska,



the Kenai Peninsula, central Alaska, the western and
eastern Brooks Range, and in interior Alaska,
Industry activity has included the resumption of
platinum mining at Goodnews Bay in southwest
Alaska and exploration of chromite deposits at Red

Mountain on the Kenai Peninsula, of nickel-cobalt-
copper deposits on Yakobi and Chicagof Islands in
southeastern Alaska, and of copper, platinum, and
palladium deposits on Prince of Wales Island, also in
southeastern Alaska.
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INTRODUCTION

Section 1011 of the Alaska National Interest Lands
Conservation Act (ANILCA) of 1980 requires that
“On or before October 1, 1982, and annuvally
thereafter, the President ghall transmit to the Con-
gress all pertinent public information relating to
minerals in Alaska gathered by the United States
Geological Survey, Bureau of Mines, and any other
Federal agency.” In response to this requirement, the
Geological Survey, which was delegated the respon-
sibility, has prepared this report.

This report considers only onshore Alaskan areas.
No information about Quter Continental Shelf or
maritime areas is given, although such information
may have been used in studies of mineral occur-
rences. In keeping with the mandate for “pertinent
public information,” this report describes recently
released material about commodities, or mineral
groupings, rather than presenting a regioo-by-region
synopsis of mineral-related activity in Alaska.

The Qeological Survey and the Bureau of Mines
are the primary Federal agencies generating informa-
tion about mineral resources in Alaska. Their infor-
mation is used by other Federal agencies as the basic
input for decisions about access, land use, en-
vironmental impacts, and, in some instances, claim
evaluation. The greater part of the information in
this report has come from studies, projects, or pro-
grams conducted by the Geological Survey and the
Bureau of Mines.

The term “public information” as applied in this
report includes the published results of Federal proj-
ects and studies, either in government reports or in
professional or trade journals, Other sources include

talks at symposia or conferences or their proceedings
volumes, press releases, newspaper and magazine ar-
ticles, or other public forums. The result of publica-
tion procedures in the Federal agencies that regularly
publish their findings is that interpretive information
usvally appears in the literature a year or more after
sample and data collection and analysis. For this
reason, this report chiefly consists of material that
was made public in 1980 and 1981. A simijlar lag will
affect all Section 1011 annual reports for ANILCA.
Information about active projects and programs is
available on a more current basis and also is included
int the report,

The minerals discussed in this annual report are
those of current interest and fall into two broad
categories about which the report has been struc-
tured ~namely, energy resources (oil and gas,
uraninm, coal and peat, and geothermal resources)
and nonfuel, critical, and strategic minerals. Con-
struction materials, such as sand and gravel, are not
discussed here.

The following pages describe the roles of land
managenment agencies and other Federal agencies as
they relate 1o mineral information and activities. The
distribution of ANILCA conservation units managed
by Federal agencies is shown in figure 1.

DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

The U.S. Geologicat Survey was established to
conduct systematic scientific investigations of the
geologic structure and mineral resources of the Na-
tion. The Geological Survey carries out its mission
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through topographic mapping, geologic, geochemi-
cal, and geophysical studies, stream measurements,
geohazards research, application of remote-sensing
techniques, and participating in multidisciplinary
and interdepartmental projects and studies. [The
Geological Survey’s regulatory, leasing, and accoun-
ting functions were taken over by the Minerals
Management Service, establisbed in Janyary 1982.]

In recent years the Geological Survey's role in
assessing resources has increased, particularly in the
area of energy resources. Numerous field and
research projects gather information about domestic
petrolenm, coal, uranium, and geothermal resources.
Further, national legislation requires that mineral
assessments be made of areas to be set aside as
Wilderness and areas to be addressed under
ANILCA. The Alaska Mineral Resource Assessment
Program (described in the nonfuel minerals section
of this report), for example, has as its goals a
systematic investigation of the State’s minerals. The
products of such studies are used to help determine
our national mineral and energy endowment and to
analyze potential hazards and impacts. They also
help industry Jocate and develop mineral supplies and
assist in developing concepts, models, and techniques
to identify unusual mineral deposits. Geological
Survey publications are a common source of basic
data on mineral deposits of interest to industry.

The Geological Survey frequently cooperates with
Federal and State agencies in topical or regional
studies and is often the lead agency in preparing en-
vironmental impact statements for areas where
mineral activity is proposed.

BUREAU OF MINES

The national mission of the Bureau of Mines,
briefly stated, is to ensure continued viability of the
domestic minerals and materials industry and to
maintain a minerals base adequate to meet national
needs. [n Alaska, the Bureau of Mines carries out the
mission in five program areas:

(1) Minerals availability ~The Bureau of Mines
Minerals Availability Program provides a
modernized aid to mineral property evalua-
tion. It relies on two computerized data
bases, the Minerals Availability System and
the Minerals Industrty Location System,
described further in the nonfuel minerals
section, The Bureau of Mines also develops
worldwide mineral availability curves by
evaluating selected domestic and foreign
properties.

(2) Land assessment-—In recent years, the Bureau
of Mines’s Alaska Field Operations Center
(AFOC) has concentrated on evaluating the
mineral potential of Federal lands to aid
Congress and eXecutive agencies in land
management decisions.

(3) Mining research~ Vanious Bureau of Mines re-
search centers work with the AFOC on prob-
lems unique to Alaska. Current work in-
cludes: metallurgical research to determine
recoverability of platinum-group and related
metals from Alaskan ores, identification of
nonsettleable solids in placer discharges,
underground placer mining methods, and
maintenance of a permafrost research center
at Fox, near Fairbanks, in cooperation with
the State and the Corps of Engineers.

(4) Critical and strategic minerals—Current em-
phasis is on cobalt, chromite, and the
platinum-group metals, but the program
also includes tin and tungsten and is expand-
ing. Mineral deposits are being investigated
on Federal land closed to mineral entry or on
lands open to entry if the deposits currently
are not considered economic.

(5) State minerals specialist—A mining engineer
acts as a liaison between the State, industry,
and Federal organizations to keep the
Burecau of Mines informed of current
developments and to provide data for the
annual Minerals Yearbook and national
publications.

BUREAU OF LAND MANAGEMENT

The Bureau of Land Management is responsible
for multiple-use management of the surface and sub-
surface of 23 million acres of NPRA, 4 million acres
of the Central Arctic Management Area, and approx-
imately 39 million acres of public lands south of
Alaska’s North Slope (fig. 1), as well as for minerals
on the Outer Continental Shelf. Additionally, the
Bureau of Land Management adminjsters geother-
mal resources and leasable and locatable minerals on
other Federal fands, including acquired lands, and on
private lands where the Federal Government has re-
tained mineral rights.

The Bureau of Land Management’s administrative
miperal responsibilities require close coordination
with other surface management agencies. Generally,
in the case of upland leases, the Bureau of Land
Management issues leases and integrates the leasing
with other land uses in cooperation with the surface



management agency. After a lease is issued, the new-
Jy established Minerals Management Service (set up
in 1982) assumes jurisdiction of exploratory and
developmental activities in cooperation with the land
manager to assure surface protection. Table 1 and
figure 2 describe arcas tentatively scheduled for
analysis to determine which lands not on the North
Slope should be opened to mineral leasing.

TABLE 1, —Bureau of Land Management 1982 analysis schedule
Sor opening for onshore mineral leasing (schedule subject (o
annual revision}

Estimated

Yeus Block name acreage Remarks
(982 ___ Denal! 5,007,000
Cormidor’ __ 3,400,000  South of 68°
1963 ___  Seward Peninsuig £,5%4,000
Lime Rills - 3,513,000
Portymilo _______ 3,885,000  Selocted by 1ho State 2/82;
ieatatively dsopped from bease
schedule.
1984 ... Teoona 5,107,000
Lower Yukon 7,832,000
Nostrk — 1,330,000  Parts of {his uni( selected by
Ihe Stala 2782, teatatively
Sropped (rom lease schedule.
1988 __ Rvichek . _ _ 595,000
Betlles —_ 3,342,000
Sieese/White
Moemaln _ 2,250,000

1 Densdl and Corridor blocks e now being anslyzed for possidle oponing to mineral
kaslng. A Public Land Order apeming the lands 40 detctmined will be lesued by

September 30, 1982,

The principal activities of the Bureau of Land
Management that are related to Alaska’s minerals
and energy resources are (1) preparatiop for the
scheduling of Federal oil and gas leases in the upland
areas with the concurrence of the surface manage-
ment agency and (2) recordation of mining claims
and determinations of the validity of mining claims
for mineral patents. The Bureau of Land Manage-
ment rarely produces reports that pertain to the
evaluation of mineral and ewergy resources; the
technical information that goes into patent validity
determinations becomes public after the process has
been completed.

MINERALS MANAGEMENT SERVICE

The primary functions of the Minerals Manage-
ment Service are to examine and classify Federal
lands as to the mineral resources subject to leasing
and waterpower and water-storage values; to deter-
mine estimated petroleum values for onshore and
offshore competitive lease sales; to supervise explora-
tion and development of such leases on Federal and
Indiao Jands; and to maintain accounts and collect

royalties and rents of petroleum, coal, and certain
other mineral commodities such as potash. The
Minerals Management Service, established in 1982,
has taken over all the functions of the former Con-
servation Division of the Geological Survey and is
responsible to the Minerals Management Board,

The Minerals Management Service's regulations
and procedures are subject to frequent review and
appraisal to davold or mitigate the consequences of
pollution incidents, surface damage, or other hazards
that may be associated with operations conducted
under leases and prospecting permits.

The Minerals Management Service prepares
background material for leases well in advance of the
lease sale date and in coordination with the Bureau of
Land Management, the Geological Survey, and other
Federal and State agencies. (Table | and fig. 2
describe onshore areas tentatively scheduled for
leage.) The Minerals Management Service also is in-
volved in the preparation of environmental impact
statements for proposed lease areas. Further, the
Minerals Management Service refines resource
estimates for each area to be leased by using
geological and geophysical information and iden-
tifies hazards to exploration and production in these
areas. For each lease tract, it arrives at a value that is
used as a basis for accepting or rejecting bids received
during lease sales. The Minerals Management Service
then becomes responsible for collection of and ac-
countjog for the money due the Federal Government
from oil or gas produces and for rents and royalties.

NATIONAL PARK SERVICE

In managing the Federal park system, the National
Park Service is directed . . . to conserve the scenery
and natural and historic objects and the wildlife . . .
and to provide for enjoyment of the same in such a
manner and by such means as will Jeave them unim-
paired for the enjoyment of future generations.”!
Administrative policy is based on the principles of
maintenance of the natural resources and on the con-
cept that national interest dictates decisions affecting
private or public enterprise in the parks. The Na-
tional Park Service currently has jurisdiction over an
estimated 52 milllion acres of park lands in Alaska
(fig. 1).

National Park Service responsibility for mining
claims and mining on park lands in Alaska and
elsewhere is limited basically to mineral examinations

'From the act estsdlshing the National Park Service, approved Auguw 28, 1866 (39
Stat 533).
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and determinations of valid existing rights, en-
vironmental assessments of the natural and cultural
resources and potential impacts of mining on Federal
oc other lands, protection of park resources through
mining plans developed under Federal regulations,
and approval of mining plans of operation. The
agsessments and mining plans are available for public
review.

Except for validity determinations, the National
Park Service rarely collects or publishes basic data
about mineral deposits, commonly relying on infor-
mation gathered by claimants, the Geological
Survey, the Bureau of Mines, or State or private
sources. Validity determinations also involve the
Bureau of Land Management and the Office of Ap-
peals and Hearings. Results of mineral examinations
are made public when final decisions ar¢ made.

U.S. FISH AND WILDLIFE SERVICE

The national mission of the U.S. Fish and Wildlife
Service is to provide the Federal leadership to con-
serve, protect, and enhance fish and wildlife and
their habitats for the continuing benefit of people.

In Alaska, the Fish and Wildlife Service seeks to
accomplish this mission through a variety of pro-
grams that implement the provisions of the En-
dangered Species Act, Marine Mammals Protection
Act, Rish and Wildlife Coordination Act, River and
Harbors Act, the National Wildlife Refuge System
Administration Act, various migratory bird laws,
and other statutes. Direct activities under these laws
jnclude adminjstration of 76 million acres of Na-
tional Wildlife Refuges, fish and wildlife research,
law enforcement, and review and comment on permit
requests and environmental impact statements.

Under the provisions of ANILCA, 16 refuges (fig.
1) were created or enlarged to conserve fish and
wildlife populations and their habitats, as well as
other values. These refuges are closed 10 entry, loca-
tion, and patent under mining laws but are open to
entry under the mineral leasing laws.

While many traditional functions have been
deemed appropriate for these areas, other uses, jn-
cluding oil and gas leasing, will be permitted when
such activities are compatible with the purposes for
which the refuges were established. The compatible
uses will be determined through the Comprehensive
Conservation Planning process currently under way
for these refuges. Except as required io the Conserva-
tion Plans and In the baseline study on the Arctic
Coastal Plain, the Fish and Wildlife Service does lit-
tle mineral assessment work.
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DEPARTMENT OF AGRICULTURE

FOREST SERVICE

The mission of the Forest Service, Department of
Agriculture, is to provide a continuing flow of
natural resource goods and services to help meet na-
tional needs and to contribute to meeting such needs
worldwide. To do this, it assesses and analyzes pres-
ent and anticipated needs, supplies, and uses for
resources in public and private forests and rangeland;
makes these resources fully productive; encourages
and assists private landowners through State
organizations to improve, protect, and use forest
resources; develops and distributes information
about technology; and directs programs of resource
conservation. The Forest Service encourages
management of its lands for multiple use to provide a
sustained flow of renewable resources. The Forest
Service is developing management plans for both of
Alaska’s National Forests, Tongass and Chugach,
which together encompass about 23 million acres
(fig. 1).

The Forest Service also administers nonrenewable
resources to help meet the Nation’s need for mineral
and energy resources by accommodating exploration
and development on Federal lands under its jurisdic-
tion, consistent with other values of the [ands. It pro-
vides research information and technology to help
with postmining reclamation and promotes energy-
efficient activities on Forest Service lands. Forest
Service geologists also check the validity of claims in
trespass cases, patent requests, and claims planned
for development in withdrawn areas of the national
forest system. The Forest Service’s validity evalua-
tions of claims to mineral resources on lands pro-
posed for withdrawal normally is done by examining
the history of claims and compiling information that
has been gathered primarily by the Bureau of Land
Management, the Bureau of Mines, and the U.S.
Geological Survey and by reviewing the patent ac-
tions. The results of the evajuations are published in
the Federal Register.

DEPARTMENT OF ENERGY

The functions of the Department of Enetgy are
primarily in the areas of admijnistering the current
petroleum acts and Congressional mandates relating
to energy, monitoring grants, and overseeing con-
tracts for studies of geothermal and uranium energy
resources described in later sections of this report.



The Department is represented in Alaska by a small
staff in Anchorage that acts as the Secretary of
Energy’s representative to the State and the public.

The Department of Energy’s National Uranium
Resource Evaluation (NURE) program was initiated
in 1974 to estimate the domestic uranium reSOUrces in
the 48 conterminous States and Alaska. Projects of
national scope, the Airborne Radiometric and
Magnetic Surveys (ARMS) and the Hydrogeochemi-
cal and Stream Sediment Reconnaissance Survey
(HSSR), and geologic topical studies of regional or
provincial scope were conducted to define geologic
environments favorable for uranium deposition.
These asséssments were carried on in areas including
those of uranium production, known ore reserves,
and estimated potential resources. Components of
the NURE program active in Alaska have coasisted
of ARMS, HSSR, geologic map compilation,
quadrangle evaluation, and topical and regional
studies related to urapium depositional favorability
and provenance characteristics.

CONTACTS FOR FURTHER INFORMATION

For more information about Federal programs or
projects concerned with mineral or energy resousces
of Alaska, please contact the following:

Department of the Interior

Bureau of Land
Management

Neal Bassett, Chief

Federal Buijlding
701 C Street
Anchorage, AK 99513

John Mulligan, Chief
Alaska Ficld Operations
Center
P.O. Box 550
Juneau, AK 99802

Joseph Jones, Regional

Bureau of Mines

Minerals Manage-

ment Service Manager
800 A Street
Anchorage, AK 99501
National Park John Cook, Regional Director
Service Alaska Area Office

540 West 5th Avenue
Anchorage, AK 99501

Branch of Land and Minerals

Keith Schreiner, Regional
Director
1011 Rast Tudor Road
Anchorage, AK 99503

Thomas Miller, Chief
Branch of Alaskan Geology
Gould Hall, APU Campus
University Drive
Anchorage, AK 99504

U.S. Fish and
Wildlife Service

U.S. Geological

Survey

Department of Agriculture
Forest Service Fred Harnisch, Forest Staff
Officer
222] East Northern Light
Boulevard
Anchorage, AK 99508

Department of
Energy

Fred Chiei, Regional
Representative
Federal Building
701 C Street
Anchorage, AK 99513

OIL AND GAS

Cook Inlet and the Arctic North Slope (fig. 3) are
the only producing oil and gas provinces in the State
of Alaska. The “Oil and Gas Journal” (listed with
references cited, p. 20) reported that oil production
in the State at the end of 198! had reached approx-
imately 1.68 million (42-gallon) barrels per day or
about 19.5 percent of the total production of the
United States. Approximately 1.6 million barrels per
day of this production are from the Arctic North
Slope. Most of the remainder is from offshore Cook
Inlet; only about 9,000 barrels per day are from on-
shore areas adjacent to the Inlet,

The U.S. Geological Survey estimates, in Circular
860 (Dolton and others, 1981, listed in Selected
References), that, of the undiscovered recoverable oil
and gas resources in onshore Alaska, approximately
87 percent is on the North Slope and 9 percent js in
the Cook Inlet area. The distribution of oil and gas
exploration and development activities during 1980
and 1981 reflects both the petroleum potential of the
areas and the availability of land. Most of the
development and exploration efforts were on State of
Alaska leases in the Prudhoe Bay-Kuparuk River
field area of the Arctic North Slope (fig. 3). In the re~
mainder of the North Slope, the Geological Survey
drilled 16 wells in the National Petroleum Reéserve of
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Alaska (NPRA), and private industry drilled two
wells on Native lands. In the Cook inlet area, three
wells were drilled to delineate two small gas
discoveries, and four other exploration wells were
unsuccessful. Qutside of the Cook Inlet area and the
North Slope, only three exploration wells were
drilled, all on Native lands.

The passage of the Alaska National Interest Lands
Conservation Act (ANILCA) in December 1980 may
alter the future exploration picture in Alaska. As a
result of this act, plang are under way for leasing of
Federal lands in Alaska and for geological and
geophysical exploration of the Arctic National
Wildlife Refuge (ANWR). Further, the Department
of the Interfor’s 1981 appropriations act required the
competitive leasing of oll and gas in NPRA to private
industry.

ACTIVITY BY FEDERAL AGENCIES IN 1880 AND 1981

Bureau of Land Management, —The Interior
Department’s 1981 appropriations act required that
the first lease sale of up to 2 million acres of NPRA
be conducted by August 1982. In December 1980, the
Bureau of Land Management issued a call for
nominations in NPRA. Although all 23 million acres
of NPRA were nomipated, the Bureau of Land
Management, in consultation with the U.S.
Qeological Survey, selected for further study approx-
imately 5.8 million acres that have the highest poten-
tial for oil and gas and that are areas for which in-
dustry expressed the greatest interest. Following
government study and an environmental assessment,
1.5 million acres were selected from the study area
and scheduled for sale in December 1981. The sale,
however, was rescheduled and held on Japuary 27,
1982. High bids from the sale totaled $61,155,838.91
on 29 of the 59 tracts offered. A second sale was
scheduled for May 26, 1982.

The Bureau of Land Management has started a
systematic study of the oil and gas resources, the
wilderness characteristics, and the wildlife resources
in the Central Arctic Management Area (CAMA), an
area between NPRA and ANWR and north of
latitude 68°, as required by Section 1001 of
ANILCA, This study, to be completed by the Bureau
of Land Management no {ater than December 1988,
is to be the basis for recommendations concerning
future use and management of the oil and gas
resources in the central North Slope.

Section 1008 of ANILCA authorized the Secretary
of the Interior to establish an oil and gas leasing pro-
gram for Federal lands south of 68° north latitude,
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(See table | and fig. 2.) The Bureau of Land Manage-
ment has started an analysis 10 determine which lands
under its jurisdiction should be opened to mineral,
including oil and gas, leasing. The analysis, to be
completed by 1985, will include environmental
assessments and amendments to land-use plans where
needed, all of which will involve the public. At the
close of 1981, plans were well along for a process
whereby the Bureau of Land Management would ac-
cept applications on 276,480 acres for noncompeti-
tive oil and gas leases in the Minchumina area in cen-
tral Alaska (fig. 3.)

U.S. Geological Survey. — The southern part of the
CAMA covers a significant part of the overthrust
belt of the central Brooks Range, a geologically com-
plex area. Assessment of the petrolenm potential of
this area was initiated in 1981 by the Geological
Survey as part of the Alaska Mineral Resource
Assessment Program (AMRAP, further described in
the section on nonfuel minerals). Fieldwork in the
Killik River and Chandler Lake (1:250,000-scale)
quadrangles began in 1981, and a major part of the
program will be completed during the 1982 field
season. Objectives of the program include determin-
ing (1) the type and abundance of potential hydrocar-
bon traps, (2) the distribution of potential hydrocar-
bon reservoir rocks on the thrust sheets of this part of
the Brooks Range, and (3) the potential for hydrocar-
bon source rocks by organic chemical analysis.

Studies by the Geological Survey related to the ex-
ploration of NPRA have been expanded and extend-
ed eastward to increase the data base for petroleum
assessments in the central North Slope and the
ANWR. A computer data base containing informa-
tion about rock types and microfossils in most of the
exploratory wells on the North Slope has been
developed. Studies of the richness and maturity of
potential oil and gas source rocks have been made
from well samples and surface outcrops and are also
part of the data base. These projects and others are
part of the Geological Survey’s North Slope
Petroleum Program whose goal is to assess the
petroleum potential of the North Slope of Alaska.

The Geological Survey and U.S. Fish and Wildlife
Service have started preparing an environmental im-
pact statement for geological and geophysical ex-
ploration on the northwest coast of the ANWR, east
of an area where industry wells have indicated some
oll and gas potential.

Research activities on the North Slope include two
Geological Survey projects to determine whether
petroleum reservoirs can be related to near-surface



chemical or geophysical anomalies. One study is in
progress to determine whether microseepage of
helium from petroleum reservoirs will result in
anomalously high concentrations of helium in near-
surface permafrost. Results to date show a pattern of
high helium concentrations between Admiralty Bay
and the Arctic Ocean that may be related to a
stratigraphic trap for o0il in sandstones. A second
project will attempt to determine whether hydrocar-
bomns seeping from the subsurface reduce iron oxides
in near-surface rocks to form the mineral magnetite.
Preliminary data suggest that, where quantities of
magnetite are large enough to detect with low level
aeromagnetic surveys, the magnetic anomalies can be
correlated with known oil and gas deposits and sur-
face seeps.

In the Cook Inlet Basin, projects related to
resource assessments for the offshore lease sales have
provided additional information on the source rocks,
reservoirs, and structural framework of the basin,
Surface geological mapping, Continental Offshore
Stratigraphic Test well studies, and seismic surveys
were included in these projects. From these studies, a
proposed model for the generation and entrapment
of the oil and gas deposits in the basin has been
developed. In the proposed model, oil was generated
in Middle Jurassic source beds and migrated across a
major unconformity into the overlying Tertiary
reservoir sands. Therefore, the proximity of the Ter-
tiary reservoirs to the underlying Middle Jurassic
source rocks may be a critical factor for oil ac-
cumulation in the basin. The major gas reserves are
nonassociated gas in the shallow (less than about
6,500 feet) sands of the coal-bearing nonmarine
Kenai Group rocks. This shallow gas is believed to be
of biologic origin and indigenous to the Kenai
Group.

Regional geologic and mapping projects, such as
AMRAP, have provided geologic information im-
portant to oil and gas assessments in central Alaska
(Minchumina Basin), the Copper River basin, and
the Alaska Peninsula. In addition, work by
Geological Survey parties in the Norton Bay, Nulato,
and Unalakleet quadrangles has shown that geologic
structures in the onshore areas also are found in
seismic records for offshore areas. (See, for example,
Fisher and others, 1981, listed with Selected
References.)

As part of the assessment of the undiscovered oil
and gas resources of the United States, an assessment
of the oushore Alaska oil and gas resources was
published by the Geological Survey in Circular 860
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(Dolton and others, 1981, listed with Selected

References). Risked mean estimates of the un-

discovered recoverable oil and gas resources for on-

shore Alaska were 6.9 billion barrels of oil and 36.6

trillion cubic feet (TCF) of mnatural gas; these

estimates are approximately 13 percent of the
estimated undiscovered recoverable oil and 9 percent
of the undiscovered recoverable gas for the total on-
shore area of the United States. An update of the
detailed assessment in the NPRA completed in May
of 1980 estimated the undiscovered in-place sources

to be 6.0 billion barrels of oil and 11.3 TCF of gas. A

similar type of assessment for the ANWR, published

in Mast and others (1980, listed with Selected

References), estimated in-place undiscovered

resources of 4.8 billion barrels of oil and 11.9 TCF of

gas, The Geological Survey also provided a briefing
about North Slope petroleum geology to the National

Petroleum Council for their assessment of the Arctic

oil and gas resources.

During 1981, the Geological Survey’s Office of Na-
tional Petroleum Reserve in Alaska completed the
operational phase of the petroleum exploration pro-
gram in the NPRA. The Geological Survey had been
assigned the responsibility of continuing the
petroleum exploration program and the activities in-
itiated by the Department of the Navy when the
Reserve was transferred from the Department of the
Navy to the Department of the Interior on June 1,
1977. Highlights for 1980 and 1981 include:

» Thirteen exploratory wells were completed, seven
in 1980 and six in 1981 (table 2; fig. 4). At the
completion of the drilling, all contractor equip-
ment and drifling rigs were demobilized from the
NPRA, and all materials, equipment, and sup-
plies were removed from the Reserve, declared
surplus, or transferred to Barrow for use in
operating and maintaining the Barrow gas field.
The base camp at Point Lonely was closed on
December 6, 1981.

¢ A total of 1,700 miles (1,110 miles in 1980 and 590
miles in [981) of seismic data were collected,
processed, and interpreted.

e The Geological Survey continued to operate and
maintain the South Barrow gas field, which sup-
plies gas to the village of Barrow and nearby
Federal installations. Three development wells
were drilled ip the newer Bast Barrow gas field,
about 7 miles southeast of the South Barrow gas
field. Production facility construction continued
at the Rast Barrow gas field. When completed,
the new production will double the amount of
natural gas available to the Barrow area,




TABLE 2. — National Petroleumn Resérve in Alaska explorarion test wells, 1980-81 (see fig. 4)

Total
‘X;P Name Location ?ﬁﬂ? mmosll:iad m Remarks
! _____. Tunalik Test 22 mi SE of Icy Cape . 20,335 1-07-80 Argiflite basement ____  Gas rest; plugged and
Well No. 1. abamdoned.
2 ___ lkpikuk Test 42 mi SW of Lonely ___ 15,481 2-28-80 Argillite basement ____ Gas shows; plugged
Wel! No. §. and abandoned.
3 _____ Lisburne Test 110 mi SW of Umiat __ 17,000 6-02-80 Lisburne-Endicoti Gag shows; plugged
Well No.1. Group. and abandonced.
4 ______ Seabee Test | mi NW of Umiar ____ 15,611 4-16-80 Basal Cretaceous _____ Gas test; plugged
Well No. 1. and abandoned.
S . Walakpa Test 15 miSof Barrow _____ 3,666 2-07-80 Argillite basement ____ Gas shows; plugged
Well No. 1. and abandoned.
6 ______ REast Simpson Test 50 mi SE of Barrow ___ 7.305 3-15-80 Argillite basement ____ Poor gas shows;
Well No. 2. plugged and
abandoned.
A West Dease Test 28 mi SE of Barrow ___ 4,170 3-26-80 Argiltite basement Poor gas shows;
Weil No. [. (Devonian or plugged and
older). abandoned.
8 . Awuna Test 152 mi SSWof Bagrow . 11,200 4-20-80 Barly Cretaceous For-  Gas shows; plugged
Well No, 1. tress Mountain and abandoned.
Formation.
9 _____ Walakpa Test 4 mi SSW of Walakpa 4,360 2-15-81 Argillite basement ____ Recovered gas a( a rate
Well No. 2. Test Well No. 1. of 2.4 mitlion
cubic feet per day:
temporarly
abandoned.
10 ______ Norih Inigok Test 60 mi NNE of Umiat __. 10,170 4-04-81 Tnassic Shublik Gas shows; plugged
Well No. 1. Formatiog. and abandoned.
11 ______ Kuyanak Test 30 mi SSE of Barrow __ 6,690 3-31-B1 Argillite basement ___ Poor gas shows;
Well No. {. plugged and
abandoned.
12 ______ Tulageak Test 24 mi ESE of Barrow __ 4,018 3-23-81 Argillite basement ____ Plugged and
Well No. 1. abandoned.
13 ______ Kolukiak Test 70 mi W of Umlat _____ 5,882 4-19-8]1 Early Cretaceous Plugged and
Well No. 1. Torok Formation. abandoned.
14 ______ South Barrow 10 mi ESE of Barrow __ 2,278 9-18-80 Argillite basement ____ Completed as a gas
No. 15. wetl.
15 ______ South Barrow 12 mf ESE of Basrow __ 2,135 10-14-80 Argillite basement ____ Completed as a gas
No. 18. well.
16 ______ South Barrow 11 mi ESE of Barrow __ 2,356 5-10-80 Argilite basement ____ Gas shows; suspended
No. 20. as 2 nonproducer.

» Environmental rehabilitation activities continued
in the Reserve with the collection of more than
2,140 tons of debris and waste materials from
numerous sites. These materials were con-
solidated and stockpiled at several collection
points, Initial rehabjlitation work was done at
six well sites, and follow-up reseeding and refer-
tilization work was completed at other sites.

* Well data were released to the public on all wells
completed before the end of fiscal year 1980. All
geophysical data collected from 1974 through
fiscal year 1979 also have been released.

Minerals Management Service. — Resource evalua-
tion activities of the Geological Survey’s Conserva-
tion Division (set up in January 1982 as the Minerals
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Management Service and hereafter referred to by the
new name) included geological and geophysical
studies in the NPRA to support the Bureau of Land
Management’s Jeasing program. Initial oil and gas
resource assessments were made to select the most
promising resource areas for study and environmen-
tal assessment. More detailed assessments were made
to select the final sale tracts, and evaluations were
made on those tracts for use in the process of accept-
ing or rejecting bids. Lands west of the NPRA and
south of 68° north latitude, as described in Section
1008 of ANILCA, were reviewed, and “favorable
petrofeum geological provinces” designated in three
areas: the onshore Cook Inlet Tertiary Province, the
Cape Lisburne Province, and the onshore Guif of
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Alaska Tertiary Province (fig. 3). Detailed descrip-
tions and a map of these areas are available from the
Regional Manager, Minerals Management Service in
Anchorage (800 A Street, Anchorage, AK 99501).
Lands within the “favorable petroleum geological
provinces” must be competitively leased for oil and
gas, but other Federal lands will be available for non-
competitive leasing.

Regulations, field operations, and royalty account-
ing functions of the Minerals Management Service
were related to the drilling and production operations
in the producing fields of the Kenai Peninsula. Dur-
ing 1981, the royalty accounting functions were
transferred to the central accounting office in
Denver.

STATE OF ALASKA LEASE SALES

Three onshore lease sales were held by the State of

Alaska in 1980 and 1981.

e Sale 31 took place in the Prudhoe Bay area in Sep-
tember 1980. All 78 tracts (198,801 acres) of-
fered recelved bids, and high bids totaled
$12,771,300, Terms of the sale were 20 percent
royalty and 30 percent net profit share with a
10-year lease term, according to “Petroleum In-
formation” (September 17, 1980; the journal is
listed on page 20).

s Sale 32 in the Kenai Peninsula area of the Cook
Inlet Basin was held in August 1981 and includ-
ed both onshore and offshore lands. There were
78 tracts (202,000 acres) offered, and 59 tracts
(151,591 acres) received bids. Terms were a fixed
bonus of $10 per acre with royalty bidding and a
minimum royalty of 20 percent. Royalty bids
ranged from approximately 20 percent to 59 per-
cent, as reported in “Petrojeum Information”
(August 26, 1981).

e Sale 33 {n the northern part of the Cook Inlet Basin
took place in May 1981. There were 202 tracts
(821,098 acres) offered, and 103 tracts (429,583
acres) received bids. Terms were a fixed bonus
of $10 per acre with royalty bidding and
minimum royalty of 20 percent. “Petroleum In-
formation” (May 20, [981) reported that royalty
bids ranged from approximately 21.3 percent to
64.1 percent,

Five State sales are plauned for 1982: Prudhoe Bay
Uplands, Beaufort Sea, Middle Tanana/Copper
River, Kenaj Peninsula, and lower Cook Inlet.
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INDUSTRY ACTIVITY IN 1880 AND 1981

The following are highlights of industry activities

for 1980 and 1981.

* The most significant oil and gas developments dur-
ing 1980 and 1981 took place in the Prudhoe Bay
area (fig. 3). At the Kupanik River field, on the
west side of the Prudhoe Bay field complex,
development drilling and related activities con-
tinued. Production began in December 1981 at
an initial rate of 50,000 barrels per day. Oil is
delivered by a 26-mile, 16-inch pipeline to the
trans-Alaska pipeline at Prudhoe Bay. Plans call
for an increase in Kuparuk’s production to
250,000 barrels per day in 1986. At that level,
the field would rank second in daily production
in the United States to Prudhoe Bay. Total
recoverable oil production is estimated to be 1.2
billion to 1.5 billion barrels. Development, when
completed in the next 5 to 10 years, will include
as many as 800 producing and water injection
wells, with total costs estimated to be $6 billion
to 38 billion.

» Oil production at Prudhoe Bay was approximately
1.6 million barrels per day at the end of 1981,
and in November 1981 a total of 2 billion barrels
of oil had passed through the trans-Alaska
pipeline to the Valdez terminal. The operators
have secured permits for a waterflooding project
at Prudhoe, whereby saltwater will be injected
into reservoir rocks to help maintain the reser-
voir pressure, [t is estimated that this project will
increase oil recovery by S to 9 percent. The injec-
tion of processed seawater is planned to start in
1984, according to an article in “Petroleum In-
formation” (February 10, 1982).

o Significant discoveries were reported for four areas
along the coast of the Beaufort Sea in successful
exploration wells. Several confirmation wells
have been drilled in these areas, but commercial
production has not been established or claimed
by the operators. Figure 4 shows the location of
these wells; table 3 gives selected information
about the wells.

(1) Point Thomson—In July 1981, Bxxon
Co., USA, announced a discovery at its
Alagka State C-1 well site. The well
tested 3.4 million cubic feet (MCF) of
gas and 874 barrels of condensate. This
is the sixth reported discovery in an area
approximately 12 miles long and 3 miles
wide along the Beaufort Sea coast. The
easternmost well, the Bxxon Alaska



TABLE 3. — Successful onshore industry exploration test wells, 1980-81 (see fig. 4)

estimate of 600 million barreis. Gas
estimates range from 3.2 to 6.0 TCF,
with a most likely estimate of 4.5 TCF,
according to Van Dyke (1980, listed on
page 20). Three exploratory wells are
being drilled on the islands approx-
imately 3 miles north of the coast,
which, if successful, could extend the
production area northward into the
Beaufort Sea.

(2) Milne Point Unit —This area is just north-

west of the Prudhoe Bay field along the
coast of the Beaufort Sea. Comnoco,
Inc., reported two discoveries in the
area and is considering development of
its reserves. The Milne Point No. 1 Well
tested at a rate of 785 to 1,300 barrels of
oil per day with small amounts of
natural gas, and the Milne Point No. 2
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Wel m Date Deepest
a0, Name Locagion (Feet) completed borizon Remarks
17 ___Conoco, Milne North Slope, 25 mi NW 10,180 4-15-80 ? Combined flow rates of 785-1,300 barrels per
Point No. 1. of Prudhoe, Bay. day of oil with small amounts of gas.
18 ___Conoco, Milne . North Slope, 24 mi NW 9,635 5-04-8t ? Tested 1,900 barrels per day of oil.
Point No. 2. of Prudhoe Bay.
19 __ _Conoco, Gwydyr NorthSlope _______ 1,510 4-12-81 ? Tested two zones; one flowed 3,000 barrels per
Bay No. 2A. day of oil and 2.7 million cubic feet per day
of gas, the other flowed 740 barrels per day
of oil.
20 ___Exxon, Alaska North Slope, 48 mi E 13,761 7-14-81 ? Flowed 3.4 million cubic feet per day of gas with
State C-1. of Prudhoe Bay. 874 barrels per day of condensate.
21 ___Union, Cannery  Cook [ulet Basin, 1 mi 11,125 9-12-81 Kenai Suspended following a $-week testing program.
Loop No. 3. E of Kenai. Group
22 ___Cities Service, Cook Inlet Basin, 50 mi 8,025 10-03-81 ? Suspended gas well.
Lewis River NW of Anchorage.
D-1.
State A-1, was the first discovery in the Well tested 1,900 barrels of oil per day,
area and is the only well for which data according to “Petroleum Information”
have been released. These data indicate (February 10, 1982). No data have been
approximately 115 feet of Tertiary oil- released for the wells, but the reservoirs
bearing sand, and the well produced are reported to be in the Triassic Sag
1,586 barrels of oil and 1.39 MCF of River sand, the Lower Cretaceous
gas during 21.5 hours of testing. Kuparuk River sands, and the Upper
Although well data have not been re- Cretaceous Prince Creek sand. The
leased on the five remaining dis- State of Alaska Division of Minerals
coveries, the reservoirs are reported to and Energy Management estimated the
be in rocks of Early Cretaceous or early reserves for the Milne Point area to
Tertiary age. Oil reserve estimates by range from a low of 30 million barrels
the State of Alaska Division of Energy to a high of 80 million barrels and a
and Minerals Management range from most likely estimate of 45 million bar-
a low of 400 million barrels to a high of rels of oil (Van Dyke, 1980).
900 million barrels, with a most likely (3) Gwydyr Bay Area—Oil was first

discovered in the Gwydyr Bay area in
the Hamilton Brothers Point
Storkersen No. 1 Well in 1969. Since
1969, several wells have recovered
significant amounts of oil, and in 1981
the Conoco Gwydyr Bay No. 2A Well
tested 3,000 barrels of oil per day and
2.7 MCF of gas from one zone and 740
barrels of oil per day from a second
zone. However, Conoco has no known
plans at present to develop Gwydyr
Bay, according to “Petroleum Informa-
tion” (February 10, 1982). Production
is from the Permo-Triassic Sadlerochit
Group, just north of the complex series
of down-to-the-north normal faults
that define the northern boundary of
the Prudhoe Bay field. The State of
Alaska Division of Minerals and



Energy Management has estimated oil
reserves to range from a low of S0
million barrels to a high of 120 million
barrels, with a most likely value of 80
million barrels (Van Dyke, 1980).

(4) Sag Delta Area— Potential in this area just

east of Prudhoe Bay appears to be
mainly offshore, but some production
may extend onshore. Geological infor-
mation and well data have not been
released for this area, but flow rates
from five wells in the nearshore area
have been reported by “Petroleum In-
formation” (February 10, 1982). In the
Sag Delta area, Sohio Alaska Petro-
leum Company reported flows from
three wells of 2,475 barrels of oil per
day, 4,400 barrels of oil per day, and
674 barrels of oil per day, Just to the
east, Exxon reported 2,600 barrels of
oil per day and 1,100 barrels of oil per
day from two of its Duck Island Unit
wells. These discoveries indicate a
possible productive trend of 10 miles,

but it is not known whether the reser-
voir is continuous or whether produc-
tion is from the same horizon. No re-
gerve estimates, which would include
data from these recent discoveries, are
available, but most of the reserves are
probably offshore.

¢ In the Cook Inlet Basin, three exploratory wells

were drilled to evaluate previous gas discoveries.
Union Oil Company of California drilled two
tests at its Cannery Loop Unit discovery located
just north of the Kemnai gas field on the Kenai
Peninsula. The first well, drilled about 3 miles
northwest of the discovery well, was abandoned,
and the second, drilled a mile north of the
discovery well, was suspended after extensive
testing. No geological or engineering data have
been released on these wells, and no reserve
estimates have been made. Cities Service Oil
Company’s Lewis River D-1 Delineation Well in
the undefined Lewis River gas field was sus-
pended as a gas well.

e Thirteen unsucccessful industry exploration tests

drilled in 1980 and 1981 are listed in table 4, and

TABLE 4.—Unsuccessful onshore indusiry exploration test wells, 1980-8} (see fig. 4}

Total
Well depth Date Deepest
no. Name L ocasion {Feer) completed horizon Remarks

23 ___Conoco, Gwydyr, Bay North Slope, 10 mi NW 10,102 4-25-80 Sadlerochit Plugged and
State No. 1. of Prudhoe Bay. Formation. abandoned.

24 ___Exxon, Point North Slope, 40 mi E 15,074 12-20-80 1 Plugged and
Thompson No. 4. of Prudhoe Bay. abandoned.

25 ___Mobil, Gwydyr North Slope, 15 mi NW 11,372 4-12-80 Sadlerochit Plugged and
State Unit No. 1 of Prudhoe Bay. Formation. abandoped.

26 ___Chugach Electric, Cook Inlet, 12 mi E 9,150 3-15-80 Tyonek Formation- Plugged and
Robinson Loop of Kenal. abandoned.
Unit No. [

27 ___Samasko, Kaldachabuna Cook Inlet, 45 mi W 12,976 12-01-80 Kenai Group Suspended.
No. L. of Anchorage. (HemlockT).

28 ___Texaco, Nicolal Creek  Cook Inlet, 50 mi W 11,776  2-07-80 Kenai Group Plugged and
Unit No. 6. of Anchorage. (Hemlock?), abandoned,

29 ___Union, Trail Ridge Cook Inlet, 5 ml NW 13,708 12-13-80 ? Suspended.
Unit No. 1 of Anchorage,

30 ___Amoco, Altna Inc. Copper Rlver basin, 12 7,928 4-16-80 1 Plugged and
Welt No. 1, mi N of Glenpallen, abandoned.

31 ___Amoco, Altna Inc. Copper River basin, 6 5,677 8-06-80 ? Plugged and
Well “A” No. 1. mi N of Glenaallen, sbandoned.

32 ___Chevron, Killik North Slope, 85 m SW 12,491 12-05-8] 7 Plugged and
No. 1. of Umijat. abandoned.

32 ___Chevron, Akulik North Stope, 10 mj E 17,029 4-29-81 ? Plugged and
No. 1. of Cape Beaufort. abapdoned.

34 ___Union, Cannery Loop Cook Inlet Basin, 3 ml 10,731 5-16-81 Kenai Group . Plugged and
No. 2. E of Kenai. abandoned.

35 ___Chevron, Koniag Alaska Peninsula, 66 10,907 7-09-81 ? Ptlugged and
No. 1. mi of Port Heiden. abandooed.
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the locations are shown on figure 4. Six of these
wells were located on Native lands, six on State
leases, and one on fee land. The decrease in driil-
ing activity from nine wells in 1980 to four in
1981 is probably a result of the unavailability of
unexplored leases and the large exploration drill-
ing effort directed at the offshore Beaufort Sea
leases that were sold in the 1979 joint State-
Federal lease sale. Well data from all of these
wells are still proprietary, and the geological
significance of these tests is speculative,
However, in two areas the tests should provide
especially valuable data. In the foothills prov-
ince of the North Slope, Chevron USA, Inc.,
was unsuecessful at its two deep tests, the Killik
No. 1 and Akulik No. 1 wells. These wells and
the NPRA Lisburne Test Well No. 1 apparently
have failed to find significant hydrocarbons in
this poorly kmown part of the North Slope. The
geology of this large area ts complex and has
numerous low-angle thrust sheets. When avail-
able, the information from the Chevron wells
will be a major contribution to the geology of
the area. In a little-explored northward exten-
tion of the Cook Inlet Basin, Union was also un-
successful at their Trail Ridge No. | Test Well.
However, the well was drilled to a depth of
13,708 feet and may indicate a thickness of Ter-
tiary rocks adequate for generation of oil or gas.

ALASKA NATURAL QAS TRANSPORTATION SYSTEM

Efforts continued during 1980 and 198! to finance
the construction of the Alaska Natural Gas
Transportation System, whose¢ proposed route is
showu in figure 3. Sponsors of the pipeline asserted
that the project could not be fimanced without
changes in the pipeline legislation. On December 15,
1981, President Reagan signed into law a waiver
package designed to liberalize ground rules for fi-
nancing and construction of the massive project,
which was estimated to cost approximately $50
billion if completed on schedule by 1587, according
to an article in the “Oil and Gas Journal” (December
14, 1981). However, the waiver package has not been
successful, and the sponsors have delayed the project
for 2 years, citing depressed crude oil prices, the
short-term oil and gas supply outlook, high interest
rates, and the recession (“Oil and Gas Journal,” May
10, 1982). Pipeline backers will continue to work on 2
financing plan.
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URANIUM

Interest in uranium exploration has recemtly de-
clined worldwide because of falling prices resulting
both from a glut in the wranivm market and from
public concern over existing and planned nuclear
generating plants in the United States. Uranium ex-
ploration in Alaska has suffered also because of high
logistic costs and because no large high-grade
uranium deposits have been found. A general
decrease in government uranium activity in Alaska
parallels that of industry and results in part from the
fact that major projects such as the Department of
Energy’s National Uraninm Resource Evaluation
(NURE) are nearly complete. Continued budget
limitations suggest further decline of new govern-
ment survey and research projects.

Uranium minerals frequently ate found in granitic
or volcanic rocks. Ground water passing through
these igneous or volcanic rocks leaches the uranium
minerals and may transport them to chemically
suitable environments, where they are precipitated.
Such environments are commonly permeable con-
tinental sandstones that contain carbonaceous
material. Large areas in Alaska contain sandstone
deposits that could have served as host rocks for
uranium deposits, and, in addition, many of these
areas are near potentially good igneous source rocks.
So far, no sedimentary uranium deposits in Alaska
have been commercially developed, but the discovery
of interesting subcommercial deposits in other areas
suggests that commercial deposits eventually may be
found. Private exploration and government research
continue in an effort to develop the technology to
find uwranium deposits and to identify sandstone
deposits that contain uranium.

The only uranium deposit in Alaska that has pro-
duced commercial quantities of ore is an unusual
granite located on Bokan Mountain in southeastern
Alaska near the southern end of Prince of Wales
Island (fig. S).
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ACTIVITY BY FEDERAL AGENCIES IN 1880 AND 1881

U.S. Geological Survey.--Recent Geological
Survey studies have noted uranium enrichment in
continental Tertiary sedimeptary rocks in central,
southeastern, and south-central Alaska (fig. 5).
Uranium in these deposits commonly is associated
with carbonized wood and siderite, an iron ¢arbonate
mineral,

Near Healy, south of Fairbanks, three types of
vranium deposits were found—a weak roll front
developed in Tertiary sandstones, a mineralized zone
at the bottom of the Healy Formation, and a
mineralized zone in an oxidized fault zone in
Paleozoic rocks. The zone at the base of the Healy
Formation contains ore-grade material as uranif-
erous siderite nodules, but it is too thin and discon-
tinuous to have commercial potential,

Slight uranium enrichment, as much as 72 parts
per million, has been found in the Susitna Lowlands
north of Anchorage in Tertiary continental sand-
stone. The uranium content is far below ore grade,
but it indicates that weak epigenetic mineralization
has occurred.

Uraniurm contents as high as 0.2 percent have been
found in carbonized wood fragments in continental
sandstone of the Tertiary Kootznahoo Formation at
the north end of Port Camden, southeastern Alaska
(at the northwest corner of the Petersburg
guadrangle in fig. S§). Rare carbonized wood
fragments there do not suggest a commercial deposit.
The uranium in southeastern Alaska also is
associated with siderite and dolomite, a carbonate
rock. More detailed studies are in progress.

In 1980, uranium-related field studies were carried
out where Tertiary continental sandstone formations
crop out jn the area of the Tintina fault zone north-
west of Eagle (fig. 5). Similar studies also were car-
ried out in the Tertiary Kootznahoo Formation in the
Admiralty trough, which extends from Zarembo
Island in southeastern Alaska northward to Admiral-
ty Island (fig. S). Reports on these activities are in
preparation.

During 1981, samples were collected from poten-
tial uranium sources and host rocks near Cordova
(fig. ) on the coast of the Gulf of Alaska. Several
radioactive anomalies have beeun detected in airborne
radiometric surveys of lower Tertiary sedimentary
rock in this area. A report on this study is in prog-
T€ss.

Geological Survey studies in the Romanzof Moun-
tains area of the northeastern North Slope (fig. 5) in
1980 indicate that there is littic potential for uranium
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mineralization there, even though phosphate nodules
in the Shublik Formation give total-count scin-
tillometer values 5 to 6 times those of background for
the area. Furtber, uranium concentrations 4 to 5
times those of background have been found in the
central part of the Okpilak granite batholith in the
Arctic National Wildlife Refuge. The batholith ap-
parently was not ¢xposed to erosion until very recent
times and therefore did not contribute uraniferous
material to nearby sedimentary rocks, which have
characteristics favorable for hosting uranium
deposits but do not show evidence of uranium
mineralization,

A brief reconnaissance survey of the Mount Prin-
dle area (fig. S) was made by the Geological Survey in
1981. Uranium js found in the igneous rocks there,
but preliminary studies suggest that Mount Prindle is
more interesting as a rare earth and thorium prospect
than as a uranium source. Petrologic studies are cur-
rently under way.

Reconnaissance studies in the Windy Fork area of
the northern part of the southern Alaska Range (fig.
5) indicate that some granitic rocks of middle Ter-
tiary age are anomalously rich in uranium. These
studies suggest the possibility of disseminated
uranjum deposits or uranium enrichment in at least .
two of these granite bodies. The Windy Fork pluton
is particularly interesting because of the combination
of alkaline-rich granmitic rocks, high uranium
background values, high fluorine levels, and indica-
tions of remobilized uranium, all generally comn-
sidered favorable criteria for the occurrence of
uraninm deposits.

The presence of widespread uranium- and
thorium-rich dike swarms in the southeastern Seward
Peninsula (Bendeleben quadrangle, fig. 5) is dis-
cussed in Geological Survey Bulletin 1530 (Miller, in
press). These unusual alkaline-rich rocks have
average uranium and thorium contents of more than
40 and 120 parts per million, respectively, and
therefore represent one of the more uraniferous in-
trusive rock units in North America.

A preliminary report published in 1980 pointed out
the possibility of uranium mobilization associated
with silica-rich volcanic rocks in the Medfra
quadrangle of Interior Alaska (fig. 5). Similar
volcanic rocks occur elsewhere in Alaska’s interior
with associated uranium prospects. They constitute a
potential uranium exploration target.

Two projects in the Petersburg quadrangle (fig. 5)
in southeastern Alaska have been gathering data on
uranjum from aboul 600 stream-sediment samples



and from airborne radiometric surveys. Reports have
not been published yet.

Department of Energy. —The recent work of the
Department’s NURE program has included surveys
by airborne magnetic and spectral gamma detection
apparatus on a flight line spacing of about 6.2 miles
and water and sediment sampling at a spacing of one
sample per 9 square miles. Initially, analyses were
made only for radioclements, but later analyses in-
cluded up to 40 elements. Resource assessments also
were conducted. A preliminary index map of the
Department’s open-file report coverage of Alaska
was released in January 1982 (Dennis and others,
1982, listed with Selected References).

The Department has released numerous reports
from its NURE studies. These include 22 airborne
spectrometer and magnetometer surveys, 55
hydrogeochemical and stream-sediment recon-
naissance basic-data reports, and 47 hydrogeo-
chemical reconnaissance reports on selected
quadrangles. Figure 6 shows the quadrangles covered
in these studies. All these reports were released by
Bendix Field Bngineering Corporation in Grand
Junction, Colo. (See Selected References for the
Department’s reports published in 1980 and 1981.) In
addition to these quadrangle reports, the Department
of Energy, through the Bendix Field Engineering
Carporation, has published reports about a gamma-
ray spectrometer and magnetometer survey of the
area near Lake Minchumina near the intersection of
the Mount McKinley, Ruby, Medfra, and Kantishna
River quadrangles; about the genesis of the Bokan
Mountain deposit in southeastern Alaska; about
mineral investigations in central and eastern Alaska;
about uranium and thorium determinations for
samples collected from seven quadrangles in eastern
Alaska; and about uranium-thorium concentrations
in representative rocks from Alaskan crystalline ter-
ranes.

The level of the Department’s activity has been
reduced recently because of funding limitations. The
NURE program also is nearing completion.

INDUSTRY ACTIVITY IN 1880 AND 1881

A general decline in industry activity in uranium
exploration in Alaska occurred during 1980 and
1981. Most exploration was of a reconnaissance
nature. The following are highlights of the years’ ac-
tivities.

s Urangesellschaft, U.S.A., Inc., has held as many
as 157 claims on Federal tands and 1,271 claims
on State land. The company has drilled about 40
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exploratory holes. Their work was especially in-
tense in the Healy Creek area (fig. 5). However,
in 1981, the firm ceased exploration activities
and abandoned all claims in the Healy basin.
(See Dickson, 1982, listed below.)

e The Anaconda Compary, under contract to Cook
Inlet Region, Inc., a Native corporation, under-
took reconnaissance work for a variety of
minerals, including uranium.

REFERENCE CITED

Dickson, R. K., 1982, Uranium mineralization in the Nenana
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Geophysical Surveys, Geological Report 73, p. 37-42.

COAL AND PEAT

Coal may prove to be Alaska’s most abundant
fossil fuel. Historically, however, the primary prob-
lem has not been finding Alaskan coal, but rather
finding a market for selling or using it, There are ap-
proximately 10 medium to large coal fields in the
State, as well as many isolated occurrences of
undefined extent that may be identified as major coal
fields after more geologic investigation (Barnes,
1967, listed on page 27). Recently, four fields (fig. 7)
have been of particular interest: (1) Northern Alaska
coal field, (2) Nenana coal field, (3) Beluga-Capps
Glacier coal field, and (4) Bering River coal field.

The Northern Alaska coal field is located north of
the Brooks Range and west of the lower Colville
River. The coal-bearing rocks are of Cretaceous age.
These rocks have been folded into east-west-trending
synclines and anticlines, the limbs of which dip 5° to
20°. Coal-bearing strata are known or inferred to
underlie an area of about 58,000 square miles and are
present in horizons as deep as 6,000 feet. The many
coal beds range in thickness from a few inches to
more than 22 feet. The coal is bituminous and sub-
bituminous and has a low sulfur content.

The Nenana coal field consists of a series of
discontinuous basins that extend for 80 miles along
the northern flank of the Alaska Range. The coal-
bearing rocks are found in four formations that
range in age from late Oligocene to late Pliocene.
They crop out in a discontinous beit 1 to 30 miles
wide. Estimates of the size of the area underlain by
coal-bearing strata range from 200 to 350 square
miles. The subbituminous coal beds have been mildly
faulted and folded and range in thickness from a few
inches to 60 feet. The Jarvis Creek area of this field
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was mined in the past, and the field includes Alaska’s
only active ¢oal mine, the Usibelli mine in the Healy
area.

The Beluga coal field is part of the Susitna field
and includes the Capps Glacier and Chuitna fields,
which are of current interest. The subbituminous
coal beds are in rocks of early Tertiary age and are
part of a large, broad, structural basin modified
locally by gentle folds with dips generally less than
5°. The coal beds underlie about 3,400 square miles.
Many of the coal beds, some of which are as thick as
50 feet, have little overburden and are amenable to
surface mining.

The coal of the Bering River field is in a 50-square-
mile area between Bering Lake and the ice fields of
the Chugach Range. Coal ranges in rank from
bituminous to anthracite. The many coal beds range
in thickness from a few inches to 60 feet. Strata in
this area are tightly folded and cut by many faults.
Many beds were thickened abnormally by the intense
deformation, and most are generally crushed and
sheared. Because of this structural complexity, no
estimates of the amount of coal present have been
made.

Peat deposits occur in more than 25 million acres
in Alaska, particularly in surficial deposits in low-
altitude areas of the State. According to geological
studies by the State of Alaska, south-central Alagka
contains about 2 million acres of fuel-grade peat, and
more than 1 million acres of such peat is found on the
Alaska Peninsula and Aleutian Islands. The average
thickness of unfrozen peat measured in south-central
Alaska is about 6 feet.

In the past year, the State has expressed interest in
peat as an energy source. Deposits north of An-
chorage (fig. 7) have been the focus of recent work by
the State and Federal governments and will be
studied further.

ACTIVITY BY FEDERAL AGENCIES IN 1880 AND 1881

Bureau of Mines.—The Bureau of Mines in-
vestigated coal exposures in the Bering River coal
field as part of the 1980 Roadless Area Resource
Evalnation Il studies. Reports on that work have not
been published yet.

Department of Energy.—The Department, in a
joint feasibility study with Placer-Amex and the
Cook Inlet Region, Inc., a Native corporation, has
investigated methanol production from sub-
bituminous Beluga coals. This study proposed sur-
face mining of 8.5 million tons of Beluga coal per
year. The possible lifespan of the project has pot
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been announced; however, a 1977 State of Alaska
report (Conwell, 1977, listed on p. 27) estimates that
the field contains 2.4 billion tons of coal. The coal
would be transported by rail to a plant near Granite
Point, on the coast near the southern boundary of
the Tyonek quadrangle (fig. 7) for processing and
couversiou. This synthetic methanol gas produced
from the coal would be converted to 54,000 barrels of
liquid methanol! per day.

Department of Agriculture.—The Soil Conserva-
tion Service recently has studied the reclamation
potential in the Beluga coal field. However, there is
no present activity in the area by the Service.

Minerals Management! Service. —In early 1980, the
Geological Survey’s Conservation Division, which
became the Minerals Management Service in January
1982, made electric logs of a series of shallow seismic
shot holes in the western part of the Northern Alaska
coal field. Samples were collected wherever possible.
Preliminary data suggest that the quantity and quali-
ty of the coal there are consistent with previous
estimates; a report published in 1975 by the Universi-
ty of Alaska estimated that about 1 trillion tons of
coal were present in the area, Currently, no coal
studies are under way in this area by the Minerals
Management Service or by other Federal agencies.

U.S. Geological Survey. — Several units of the U.S.
Geological Survey have been involved in coal studies,
commonly in cooperative efforts involving two or
more branches or divisions. Most projects treat en-
vironmental concerns or chemical aspects of coal. No
exploratory drilling specifically for coal is under way
at this time.

The Geological Survey has been investigating the
Cook Inlet coal lands for several years. Thig study
has focused on the nature, location, and extent of
general environmental concerns and potential prob-
lems that could result from coal mining activities pro-
posed for this area. Studies also address problems
associated with facility siting (that is, a methano{
plant), transportation routes, and growth of com-
minities. An important part of this investigation is a
drilling operation to determine the physical proper-
ties of the coal-bearing rocks, and, whenever possi-
ble, coal cores have been collected and submijtted for
chemical analysis. Preliminary data indicate that the
Beluga-Capps Glacier area coals are subbituminous,
have low sulfur and moderate ash contents, and con-
tain a large amount of water. Further analyses of
coal samples currently are under way by the
Geological Survey.

Affolter and others (198!, listed with Selected
References) made public the moisture and ash con-



tents, forms of sulfur, heat of combustion, and the
major, minor, and trace element concentrations of
118 coal samples from the following 1:250,000-scal¢
quadrangles: (1) Utukok River (Northern Alaska
coal field), (2) Healy (Nenana coal field). (3) Kenai
(Kenai coal field), and (4) Seldovia (Kenai coal field)
(fig. 7). Their open-file report includes a comparison
of the above coal chemical data to that for coals from
the Powder River area in Wyoming. Table 5 sum-
marizes the findings. The study indicates that
Alaska’s coals are similar to the Powder River coals,
which are extensively mined,

As part of the Alaska Mineral Resource Assess-
ment Program of the Geological Survey, geologists
have been investigating the Nenana coal field, which
probably contains more than 2 billion tons of coal.
Analyses of about 20 samples indicate that the coals
are lignite A to subbituminous B, with 17 to 27 per-
cent moisture, 3 to 13 percent ash, 0.1 to 0.3 percent
sulfur, and a Btu range of 7,500 to 9,400. Elements
of environmental concern, such as arsenic,
beryllium, mercury, molybdenum, antimony, and
selenium, are present in smaller amounts in these
coals than in most other U.S. coals.

TABLE 5. — Comparison of selected characteristics of coal samples
from Alaska and the Powder River region of Wyoming (from
Affolter and others, 1981)

Sample Jocation Number of Modsture Ash Sulfyr Boy
{quadrangle) SAOPes. (arithroetic mean, percent) (p&z pound)

Healy (Alaska)___ 12 24.1 10.2 0.2 8,030
Kenaf (Alaska)___ 10 2t.7 153 4 7,320
Seldovia (Alaska)_ 4 16.4 13.6 4 8,140
Utukok River

(Alaska). 24 10.4 9.3 3 10,770
Powder River

(Wyoning). 86 10.5 7.1 5 11,110

Geological Survey hydrologists recently have com-
pleted reconnaissance studies of hydrologic condi-
tions in the Beluga, Healy, and Peters Creek (north-
ern part of the Susitna field) coal areas (fig. 7). A
study of trace metals in surface water and stream
sediments in the Healy area also is under way. This
information will provide baseline data if production
begins.

COOPERATIVE STATE-FEDERAL STUD!ES OF PEAT
RESOURCES

The Department of Energy funded studies of two
areas in the Susitna Valley that contain peat deposits.
The work, by State and Geological Survey geologists,
was completed in 1981. The investigations centered
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on deposits in the Houston and Willow areas, about
30 miles north of Anchorage. Seventy-nine cores
were taken in the Rogers Creek area near Willow,
Peat thickness averaged 7 feet over 2,595 acres.
Based on a figure of 200 tons of air-dried peat for
each acre-foot, there are nearly 4 million tons of peat
in that area. Near Houston, 49 cores were taken, and
the peat averaged S feet in thickness. Based on the
same amount of air-dried peat per acre-foot, almost
2 million tons of peat are present. The deposits meet
the criteria for fuel-grade peat and have an energy
value of at least 8,000 Btu per pound. The State is
planning to request bids in 1982 to make feasibility
studies of possible pilot plants for producing fuels.

INDUSTRY ACTIVITY OF 1580 AND 1881

The following are highlights of the years’ industry
activities

e The Sun Eel Shipping Company of South Korea
agreed to buy more than 7 million tons of coal
over the next decade from Alaska’s sole
operating mine, Usibelli Coal Mines, Inc., at
Healy (Nenana coal field). The coal will be
moved by rail from Healy to Seward, an ice-free
port on Prince William Sound, for shipment to
South Korea.

e The Bass, Hunt, Wilson group and Diamond
Shamrock Coal Company jointly funded a
$25-million, 3-year predevelopment study to ex-
amine the potential for large-scale mining of the
Beluga area coals. The leases cover 21,000 acres
of State land and will be studied for mining and
marketing potential. A multimillion ton surface
operation is envisioned, but the company has
not indicated a potential lifespan for the opera-
tion, The coal would be moved to tidewater for
shipment by freighters.
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GEOTHERMAL RESOURCES

Geothermal resources in Alaska are being used
only for local recreational purposes, space heating,
and agriculture. The widespread recent volcanic ac-
tivity in the Aleutian Islands, the Alaskan Peninsula,
the Wrangell Mountains, and elsewhere throughout



the State, however, points to numerous areas of
anomalous subsurface heat flux that suggests Alaska
has a large potential for geothermal energy resources.
Quantitative estimates of the potential geothermal
energy and the selection of individual sites for further
exploration are being conducted now in several
localities (see fig. 8).

The Aleutian volcanic arc and the western end of
the Wrangell Mountaing appear to have the highest
potential for development of large-scale energy
sources. The western end of the Wrangell Mountains
lies adjacent to major transportation routes and
could provide electrical energy for use in Alaska. The
potentially large geothermal areas in the remote
Aleutians and the Alaska Peninsula are expected to
be of most economic use to industries that have high
energy requirements for processing raw material (for
example, aluminum) rather than to the limited in-
digenous population or for power transmission out-
side those areas.

The thermal springs in interior and southeastern
Alaska appear to represent deeply circulating wates
of atmospheric origin, termed meteoric water.
Despite lower estimates of subsurface temperatures
than from the Aleutian [slands and Alaska Peninsula
thermal springs, the demand for cheaper energy in
the remote regions of interior Alaska may cause these
small thermal springs sites to be the first geothermal
area to be exploited in the State. Hot water could be
used for space heating, as is done in Iceland, or, as
the use of heat exchangers becomes technologically
practicable for the generation of electrical power,
these springs could provide limited electrical power
for Jocal use by remote villages.,

ACTIVITY BY FEDERAL AGENCIES IN 1980 AND 1981

U.S. Geological Survey. —The Geological Survey
continued studies of volcanic centers that have poten-
tial near-surface heat reservoirs on the Alaska Penin-
sula in 1980 and 1981, concentrating on Peulik,
Ugashik, Kialagvik, Chiginigak, and the newly
discovered Yantarni volcanoes, all in the Ugashik
quadrangle (highlighted in fig. 8). Preliminary work
suggests that these volcanic centers have produced
silica-rich ash or lavas in geologically recent times,
indicative of possible shallow magma chambers and
correspondingly shallow heat reservoirs. Present
studies are concentrating on understanding the age
and characteristics of the volcanic centers so as to
estimate the magnitude of their heat content and
resulting geothermal potential.
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Detailed studies of Mount Drum volcano in the
western Wrangell Mountains (fig. 8) have been com-
pleted by the Geological Survey. They suggest that
the volcano began to form 800,000 years ago and was
intermittently active until less than 240,000 years
ago. Calculations based on the volume of the
underlying magma chamber, its age, and its composi-
tion suggest a stored heat content of 265x10!¢
calories.

STATYE STUDIES, 1880 AND 1881

The State of Alaska has appropriated $700,000 for
a follow-up program of test drilling in 1982 at
Pilgrim Springs on the Seward Peninsula 40 miles
north of Nome (fig. 8). Two 150-foot test holes
drilled earlier produced 195°F water and artesian
flow at a rate of more than 150 gallons per minute
{Turner and Forbes, 1980, listed on p. 30).

The Alaska Division of Geologic and Geophysical
Surveys reported (Motyka and others, 1980, listed on
p. 30) an assessment of 7 thermal springs in southern
southeastern Alaska in 1980 and on 20 thermal spring
sites between Atka Island in the Aleutians and
Becharof Lake (Motyka and others, 1981, listed on
p. 30) on the Alaska Peninsula in 1981 (fig. 8). The
springs, all previously known, are thought to repre-
sent deeply circulating meteoric waters discharging
glong fracture systems adjacent to granitic rock
masses. Chemical characteristics of the water, used
to determine subsurface temperature, indicate that
those temperatures in the springs are below 300°F.
This relatively low subsurface temperature suggested
by water chemistry, together with the low discharges
and the geologic setting, yields a rather low geother-
mal energy potential for other than local use.

A summary report on geothermal energy resources
of Alaska was published in 1980 by the Geophysical
Institute of the University of Alaska under contract
to the Department of Energy (Turner and others,
1980, listed on p. 30). The location, geologic setting,
temperature, flow rate, and energy characteristics of
known thermal springs in Alaska are discussed, as
are igneous-related geothermal systems.

The Geophysical Institute, also under contract to
the Department of Energy, completed in early 1982 a
preliminary investigation of the geothermal energy
resources of the Lower Susitna Basin near Willow in
south-central Alaska (Turner and Westcott, 1982,
listed on p. 30) (fig. 8). Evidence from dry wildcat
well temperatures and helinm soil gas surveys sug-
gests that discontinuous subsurface hot-water reser-
voirs may be present in the Willow area and possibly
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farther to the east. The hot water, whose presence is
not yet confirmed, could be used for space heating
and agricultural purposes. This resource, if present,
would be related to a sedimentary basin with an ab-
normally high thermal gradijent.

MAJOR EVENTS OF 1980 AND 1881

Io early 1982, the Alaska Power Authority award-
ed a $4.7 million contract for preliminary geothermal
development on the flanks of Makushin Volcano on
Unalaska Island in the eastern Aleutian Istands (fig.
8). Makushin Volcano is a large, historically active
stratavolcano with a summit caldera. Recent work
there by the Alaska Division of Geological and
Geophysical Surveys has located eight fumarole
fields; hydrothermal reservoirs may exist near the
fumarole fields on the southeast flank of the
volcano. A detailed exploratory drilling plan is being
prepared that will include three shallow (about 1,500
feet) test holes and a deep test hole (estimated at
4,000 to 6,000 feet). The village of Unalaska and its
harbor, Dutch Harbor, constitute a major fishing
center of natjona) significance and a potential user of
energy that might be generated from Makushin
Volcano, which is only 7 miles away.
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NONFUEL MINERALS

Mining activities and exploration for nonfuel
minerals have increased greatly in Alaska in the past
several years (Carnes, 1980, and Pittman, 1981, listed
with Selected References; Eakins, 1981, and Conwell
and Bakins, 1982, listed on p. 43). At least three fac-
tors contributed to this increase: (1) the resolution of
many land status questions, (2) discoveries of large
deposits of copper, molybdenum, zin¢, and lead in
parts of the State previously poorly explored, and (3)
a dramatic increase in the price of gold. The revival
of gold mining in Alaska, spurred by the price
change, has been especially notable. The number of
people employed in gold mining has increased more
than tenfold, chiefly in small operations, but includes
a few operations with a large capital investment in
heavy equipment and milling facilities. The accelera-
tion in company exploration for other mineral com-
modities has been nearly as rapid. Total expenditures
for exploration have increased from approximately
$40 million in 1976 to more than $100 million in
1981. Five companies estimate 1982 expenditures of
more than $10 million each, Similarly, the number of
active mining claims in Alaska has increased rapidly
in the last S years. More than 43,000 new claims were
filed in Alaska in 1981,

Many mineral deposits that have been known
previously are being intensively reevaluated. The
heavy investment in exploration also has been
spurred by recent public announcements of large
mineral deposits in widely separated areas of Alaska.
In northern Alaska, major deposits of zinc, lead,
silver, and barite (barium sulfate) occur in a belt at
least 120 miles long in the De Long Mountains of the
western Brooks Range and are localized in dark shale
and chert host rocks of mid-Paleozoic age. A belt
containing at least three major copper deposits ex-
tends for more than 100 miles along the southern
flank of the Brooks Range, where mineralization is
associated with felsic (light~colored) volcanic rocks.
In central Alaska, 55 million tons of high-grade
asbestos has been blocked out on Doyon Corpora-
tion Natjve lands near Eagle, and numerous placer-
and lode-gold properties are in development or pro-
duction. In southeastern Alaska, the project most
frequently in the news in 1980 and 198] was the giant
Quartz Hill deposijt east of Ketchikan, which con-
tains at least two billion pounds of molybdenum in
quartz monzonite porphyry. Similar host rocks occur
elsewhere in the Coast Range of southeastern Alaska,;
for example, at Burroughs Bay northeast of Ket-
chikan and at Groundhog Basin east of Wrangell,



where they are the focus of considerable exploration
activity. The Greens Creek deposits of silver, lead,
and zinc on Admiralty Island west of Juneau are the
largest deposits yet discovered in a poorly known
regional province of late Paleozoic or early Mesozoic
metamorphosed volcanic rocks on Kupreanof, Ad-
miralty, and Kuiu Islands (Berg and Grybeck, 1980;
Berg and others, 1981, listed with Selected
References). The locations of these and other mineral
deposits are shown on figure 9.

ACTIVITY BY FEDERAL AGENCIES IN 1980 AND 1881

U.S. Geological Survey.—Three Geological
Survey programs have been designed specifically to
provide information about the mineral and energy
potential of Alaska for Congress, the Administra-
tion, and the public and private sectors to consider in
tand-use, exploration, or development decisions.
These are the Alaska Mineral Resources Assessment
Program (AMRAP), work funded by the Office of
National Petroleum Reserve in Alaska (ONPRA),
and the Roadless Area Resource Evaluation (RARE
I) program.

The major purpose of AMRAP is to produce a
comprehensive assessment of the State’s mineral and
energy endowmeut by the year 2000. To achieve this
broad objective, AMRAP functions on four levels.
The goal of Level | is to publish statewide summarics
of mineral potential. These summaries have been
completed for some time (Berg and Cobb, 1967;
Cobb, 1973; Clark and others, 1974; Cobb and
others, 1977, listed on p. 42-43) and will be updated
soon. The summaries necessarily depend upon
studies at progressively greater detail. Level IT proj-
ects describe the potential of large regions of Alaska
at 1:1,000,000 scale. During 1977 and 1978, reporis
were completed for all regions except southeastern
Alaska (Eberlein and Menzie, 1978; Grybeck and
DeYoung, 1978; Hudson and DeYoung, 1978;
MacKevett and others, 1978, listed on p. 43); a
preliminary report for that area was issued in 1981
(Berg and others, 1981, listed with Selected Refer-
ences), and final reports will be completed in the 1983
fiscal year. Level I1I studies, currently the main focus
of the program, aré multidisciplinary. They apply
geology, geochemistry, geophysics, geochronology,
and remote sensing to produce mineral resource as-
sessments of 1:250,000-scale quadrangles. Seventeen
quadrangles have been completed since the program
began in 1975, and an additional five are nearing
completion. Active field studies are under way in 12
quadrangles. Figure 10 shows the current status of
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AMRAP studies. Level 11 studies are being carried
on in areas of high mineral or energy resource poten-
tial in the Killik River, Chandler Lake, and Wiseman
quadrangles of the central Brooks Range (including
Gates of the Arctic National Park); the Solomon and
Bendeleben quadrangles of the Seward Peninsula;
the Circle quadrangle of east-central Alaska; the
Healy and Mount Hayes quadranglcs in the eastern
Alaska Range; the Ugashik, Karluk, Port Moller,
and Stepovak Bay quadrangles on the Alagka Penin-
sula; and the Petersburg and Juneau quadrangles of
southeastern Alaska.

Detailed studies of indjvidual mining districts,
specific mineral deposits, or topics related to the for-
mation of deposits constitute Level IV of AMRAP
and provide much needed control for the areal
studies. Twenly-seven projects are continuing at this
level, including two studies of copper deposits in the
southern Brooks Range, and a study of placer gold
deposits in interior Alaska, the Alaska Range, and
the Seward Peninsula. Two Level IV projects are
studying the relations between processes that form
mineral deposits (metallogenesis) and those that
disrupt the enclosing host rocks into distinct geologic
entities (tectonostratigraphic terranes). One such
project is in the eastern Alaska Range and the other
in southeastern Alaska. These new concepts for
studying mineral deposits may yield ways to char-
actenze and explore for them. Many of the Level 1V
projects invofve cooperation with scientists from
other Federal agencies, State agencies, or Canadian
government agencies and from educational institu-
tions.

Figure 11 shows the coverage, by quadrangle, of
Alaska by mineral occurrence reports that have
resulted from or were instrumental in AMRAP work.

Recent studies funded by ONPRA, with Geologi-
cal Survey and Bureau of Mines participation, have
provided much new resource information about the
western part of the Brooks Range, particularly the
De Long Mountains and the North Slope (for exam-
ple, Curtis and others, 1980; Ellersieck and others,
1980; Lange and others, 1980; Jansons and Baggs,
1980; Jansons and Parke, 1981, listed with Selected
References.) Prospective areas for zinc, lead, silver,
and barite mineralization have been delineated on
both Federal lands in the NPRA and adjacent lands
that are open for exploration. Figures 124 and 128
show the locations of these cooperative project study
areas; table 6 lists the projects included.

A joint project of the Geological Survey and the
Bureau of Mines in the Prince William Sound-Kenai
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TABLE 6.—Abbreviated titles or brief descriptions of projects
whase siudy areas are shown in figures 12A and 12B. The pat-
terns on the figures distinguish resource assesyrnent studies
(such as AMRAP), aregl studies, and prajects undertaken
jointly by the U.S. Geological Survey and the Bureau of Mines

.S, Geologica) Survey

1 ______Peteribueg quadrangle.

2. _Southcastern Alaska geot Jcs and I 1a
3 ______Alsska tin-molybdenum iiudies,

West Chichmgof-Yakoti Wilderness study.

§ ______Alaska mafic and ultramafic rocks.
6_____ Chugach RARE 1I atady.

7. Geoclronology of Alaxkam are doposi(s.
8___.__ Anchorage quadrangle.

9 ______ Valder quadrangle.

10 _Ugeshik and Xarfuk quadrangies,

Bl _____Unalakieet and Novion Bay quadrangles.
12_____Tin commodity stody.

13 Alaska sccreted terranes.
14_____Medfra quadrangle.

13______Raby and Ophir guadrangles.

16 _____ Heaty quadrangle.

$7__ Mt Hayes quadraagie.

(8 ____Yukos and Tanana area.

19_____ Solomon and Rendeleben quadrangics.
20____ Yukon-Koyukuk iransect.

2( ____Alaaka gald placers.

22_____Cirele quadrangle.
21_____Ambler district ore gonesis.
24 _____Survey Pass quadrangle.
23 _____Wieman quadrangfe.
26 _____Mineral studics in the National Petroleum Reterve in Alaska.
27 _____Kilix River and Chandler Lake quadrangles.
28 _____Pasiero Alasks Range metalbogeacsis.
Burcau of Mines!
29 . _Tin snd tungsien cccurrences:

Beaver; Hodzana River area.

Rcttles; Kanutl River arca.

Chariey River; VABM Band area.

Caleen; Rapld River, Otd Crow HHls, Porcupline prospectz.

30_____(hromiic, cobalt, apd platinums-group metalt occurrences:

Misheguk Mountain, Western Brooks Range (mafic and nliremalfic
trend).

Ambler River; Borpite, Ruby Creck copper depoaits.

Bettlet; Kanuti River area.

Candlo; Koyuk arce.

Nulato, Ruby-Poarman area.

Ophie; Tolstaol area.

Goodoewt Bay: Saow Quich and Goodnewx Bay aress.

Talrertna; Xehlling River ares.

Secldovis; Seldovin-Red Mountain ares.

Anchorage; Ekhwine-Chugsch trend (maficultyamafic comples).

Valdex; Spirit Mountain depoalt.

M1, Falrweatber; Lituya Bay, Orange Point, Brady Glacier, Cyilton-La
Perouss depasits {mafic-ultramafic complex).

M. Palrwenther SW corner); Mirror Hardbar, Bodemia Basin depoaits.

Skagway; Xlukwan iron deposlt (mafic-ultramafic complex)-

Juncau southons¢ (o Prince Rupert; Furuer Ray, Nogie-Jeagk and
Sumdum, Blashke laland, Union Bay, M. Burpeti, Sa)t Chuck mise
ares, Sultany, Jumbo and Green Monster mines, Duke and Percy
Islands, Yollow Hil deposhs.

Port Alexander; Red Biuff Bay, Snipe Bay deposis.

Chatley River; Eagle arca deposits.

Arctic; Baslorn Brooks Range occusrenes,

Mt. Huyos und soutbeast; Ohistochdna Rives ares.

Karhuk; Halidul Cove, Gram Lagaon, Long Beach, Seven Mile Beach
POAPECI.

lditarod: Ooldon Horn, Mr. Husst and lonoko asea.

' Quadrangle names (ndicatz Jocatlon of mineral ocowrremccs: & genmerslized
depoul nwme foUGws,
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Peninsula region of southern Alaska is to produce by
fiscal year 1983 a multidisciplinary mineral and
energy resources assessment at 1:250,000 scale of 2.8
million acres jn the Chugach National Forest. This
area was selected for further planning by the Forest
Service under RARE II (fig. 124). Also in this area,
detailed studies of gold, copper, and molybdenum
occurrences are being conducted —for example, in
the Girdwood, Hope-Sunrise, Moose Pass, Passage
Canal-Port Wells, Knight Island-Latouche, Port
Valdez, and Ellamar areas—to determine size,
nature, and origin of specific mineral deposits. (See,
for example, Mitchell and others, 1981, listed with
Selected References). Between 1898 and 1930, lode
and placer gold production in the region was in ex-
cess of 250,000 troy ounces; minor placer mining has
continued until the present time, with an estimated
production of between 4,000 and 5,000 ounces In
1980 and 1981. Copper mines in the Prince William
Sound area produced more than 214 million pounds
of copper between 1900 and 1930, but there has been
no subsequent production.

Geological Survey and Burean of Mines publica-
tions resulting from these projects in 1980 and 1981
are listed with the selected references at the end of
this report.

Bureau of Mines. — The Bureau of Mines land as-
sessment and minerals availabtlity programs provide
new information about the nonfuel minerals poten-
tial of Alaska, The mineral land assessment program
provides evaluations of minerals and the mineral
potential of Federal lands. Two studies recently com-
pleted by the Bureau of Mines and the Geological
Survey under the latter program were in the NPRA
(Jansons and Baggs, 1980; Jansons and Parke, 1981,
listed with Selected References) and the West
Chichagof-Yakobi Wilderness study area (Still and
Weir, 1981, listed with Selected References). A third
joint study, of the Chugach National Forest RARE II
area, will be completed in fiscal year 1983. (See Jan-
sons, 1981, listed with Selected References.) Figure
124 shows the locations of the project study areas.

The Bureau’s minerals availability program col-
lects, summarizes, stores, and updates information
on occurrences of mineral resources statewide.
Mineral properties are identified, located, and
selected for evaluation through the Bureau of Mines’
Minerals Industry Location System (MILS). Mineral
property identification is initiated by evaluator deter-
mination on either & commodity or areal basis. The
basic information about the property is coded by the
evaluator for inclusion in the MILS computer data



bank. Figure 13 is a printout of current MILS data
for an Alaskan property and shows some kinds of in-
formation that can be found in the data bank. If it is
determined that sufficient reserves are contained on
the property, the deposit record is forwarded for a
Minerals Availability System (MAS) evaluation that
addresses the quantity and quality of the mineral sup-
ply, the definition of engineering and beneficiation
technologies for extraction and recovery of the
mineral commodity, the calculation of capital and
operating costs, and institutional restraints on
minerals availability. All resulting information is
stored in the Bureau of Mines’ mainframe computer.

To meet its program goals, MAS uses a complex
computer and communijcations system that allows
mineral information to be rapidly stored, manipu-
lated, and retrieved. Figure 14 is a computer-plotted
map (here reduced to page size) showing the locations
of mineral deposits in Alaska. Information about the
availability and contents of computer-plotted maps
or printouts of MAS and MILS data can be obtained
from the Chief, Alaska Field Operations Center,
Juneau, Alaska.

The Bureau of Mines has recently completed
minerals evaluations for the NPRA,; the Ramparts,
Yukon Flats, and Porcupine River areas; the
Chugach Mountains, Prince William Sound, and
Kenai Peninsula; and the western Chichagof and
Yakobi Islands areas. Reports resulting from the
evaluations and investigations in thege arcas during
1980 and 1981 are included in the section listing
selected Bureau of Mines references at the end of this
report.

The Bureau of Mines currently is working with the
University of Alaska and the State to update a map
series titled “Mineral terranes of Alaska™ (University
of Alaska, 1979, listed on p. 43).

in addition, a Bureau of Mines minerals speclallst
serves a5 a liaison between members of industry,
State agencies, and other Federal organizations for
mineral developments on Federal and non-Federal
land. He is responsible for providing Alaskan data
for the annual Bureau of Mines yearbook and other
national publications, and he is the Bureau’s prin-
¢ipal public contact for information about minerals
in the State.

INDUSTRY ACTIVITY IN 1980 AND 1881

Several important activities by industry were in-
itiated or continued in 1980 and 1981. These are
briefly described below, and their locations are
shown in figure 9.
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s U.S. Borax and Chemical Corporation continued
drilling and development work at the Quartz
Hill molybdenum deposit 40 miles east of
Ketchikan, An agreement by U.S. Forest Service
and the State of Alaska was reached or the
preferred road corridor from the deposits to
tidewater. The deposit is reported to contain 2
billion pounds of molybdenum with a gross
value in excess of 318 billion (1981 prices). The
Geological Survey recently has completed
studies of the geochemistry, age, and composi-
tion of the intrusive rocks that are associated
with the deposit (for example, Hudson and
others, 1981). Pertinent reports are included in
the list of selected references at the back of this
report.

¢ Cominco American carried on exploration and
development work at the Red Dog and Lik zinc,
lead, silver, and barite deposits in the De Long
Mountains of the western Brooks Range 90
miles north of Kotzebue. According to a com-
pany press release, preliminary drilling has
outlined deposits estimated to contain a
minimum of 85 million tons of material averag-
ing 17.1 percent zinc, 5.0 percent lead, and 2.4
ounces per ton of silver. The original report of
mineralization in the Red Dog area was made by
the Geological Survey in 1970 (Tailleur, 1970,
listed on p. 43); follow-up work by the
Geological Survey and Bureau of Mines projects
in the area have outlined additional prospective
areas. Pertinent recent releases are included in
the list of selected references. (See the reports
listed with discussion of work funded by
ONPRA.) The deposits occur on lands owned by
NANA Inc., a Native corporation, and are adja-
cent to park lands of the Noatak National
Preserve. An agreement for a mining feasibility
study has been completed jointly by Cominco
American and NANA.

o Continued underground development work by
Greens Creek Joint Venture at the Greens Creek
silver, lead, and zinc deposit on Admiratty
Island 20 miles southwest of Juneau has
delineated 3 million to 4 million tons of high-
grade material with minor values of gold, cop-
per, and cadmium. Current in-place value (1981
prices) exceeds $800 million. Active Geological
Survey studies in the area and ju areas of similar
host rocks elsewhere in southeastern Alaska
have generated preliminary reports (such as
Berg’s article in Albert and Hudson, eds., 1981),
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which are included in the list of selected Federal
publications at the end of this report.

o Anaconda Copper Company has continued work

at the Alyu copper, zinc, silver, and barite
deposits 38 miles northwest of Haines. The
original report of mineralization in the Glacier
Creek area (MacKevett, 1971, listed on p. 43)
was published by the Geological Survey.

e Development has been renewed at the Inde-

pendence lode gold mine in the Willow Creek
district of the Talkeetna Mountains 45 miles
northeast of Anchorage, including construction
of a mill, by Coronado Mining Company. The
Willow Creek district ranks second to the
Junean district in total lode gold production in
Alaska, but little mining has been done there
since World War II. The results of recent
Geologijcal Survey and Bureau of Mines studies
in the area were published in 1978, and addi-
tional studies are being conducted.

» Exploration and drilling of more than 30 prom-

ising zinc, lead, silver, and gold occurrences in a
400-square-mile area in the eastern Alaska
Range are being continued by the Anaconda
Copper Company and Resource Associates of
Alaska. Active Geological Survey and State of
Alaska projects in the area have resulted in
preliminary reports (for example, Lange and
others, 1981; Nockleberg and others, 1981,
listed with reports by Geological Survey authors
in non-Survey publications in Selected
References). Sixteen papers summarizing
geology, geochemistry, geophysics, and
metallogenesis studies were preseoted at a
Survey-sponsored public meeting in Anchorage
in March 1982.

s There have been a revival of lode gold mining and

an “explosion” of placer gold activity on the
Seward Peninsula and in central Alaska,
especially Circle, Fairbanks, Livengood, Chan-
dalar, and Manley Hot Springs districts. Recent
total production is estimated at more than
128,000 ounces (or a value of more than $55
million at $430 per ounce). Gold refineries were
established in Fairbanks and Anchorage to han-
dle local placer gold. Studies of lode and placer
deposits in the Fairbanks district by the State of
Alaska are continuing, and statewide studies of
placer deposits by the Geological Survey have

ment. About 20,000 acres in Golovnin Lagoon
approximately 65 miles east of Nome are being
tested by Goodwin Resources, Ltd. A $500,000
pilot recovery plant capable of handling 900 tons
of sand per day is being built on the beach near
Yakataga by Cusac Industries, Ltd., and Alaska
Gold Mines, Inc., of Vancouver, British Colum-
bia. Plans to use a large suction dredge to mine
550 acres of tidal and offshore tracts near Point
Woronzof in Cook Inlet adjacent to the An-
chorage International Airport have been an-
nounced by Cook Inlet Exploration and
Development. Geological Survey studies are
continujng in all three areas.

¢ A joint announcement was made by WGM, Inc.,

and Doyon, Ltd., concerning asbestos reserves
in the Fortymile district near Bagle. Drilling on
Doyon Native entitlement lands has substan-
tiated at least 55 million tons averaging 6.35 per-
cent asbestos fiber. Current Geological Survey
studies in the region bhave identified favorable
targets for other commodities as well.

* Mining company and Geological Survey geologists

did further exploration on the southern flank of
the western Brooks Range, extending the areas
of known copper, lead, zinc, and silver
mineralization at least an additional 50 miles
eastward. Several billion doilars (1981 prices)
worth of metals have been proven by drilling at
the four largest deposits (Bomnite, Arctic Camp,
Sun, and Smucker). The strategic element cobalt
is present in significant quantities in at least one
of the deposits (Bornite), according to reports
presented at the Alaska Miners Association
meeting in Anchorage in October 1981 and at
the Northwest Mining Association meeting in
Spokane in November 1981.

o Most of the twelve Native regional corporatiouns in

the State increased their mineral-related ac-
tivities. Some corporations have retained cou-
sultapts to evaluate their mineral resources and
have entered into leasing agreements, joint ven-
tures, or stock acquisition with various explora-
tion and development companies.
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e Three widely separated beach and offshore placer
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CRITICAL AND STRATEGIC MINERALS

Alaska has significant potential for large deposits
of chromium, cobalt, nickel, platinum-group metals,
tin, tungsten, and other critical and strategic
minerals. These commodities have received increas-
ing study and exploration in the past 5 years, both
from the Federal Government and from private in-
dustry.

Economic concentrations of chromium, cobalt,
vicke), and platinum-group metals generally are
restricted to layered igneous mafic and ultramafic
rocks. These host rocks are widespread in Alaska in
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diverse geologic settings. Placer deposits of platinum
also occur, for example, near Goodnews Bay and in
the Ophir district, in streams that drain areas where
mafic and ultramafic rocks crop out. Lode tin and
tungsten deposits generally are located near the
borders of certain types of granitic intrusions and in
their contact rocks. Numerous placer occurrences of
tin occur in streams that drain lode deposits. Tin oc-
currences are widespread in central Alaska from the
Seward Peninsula to the Canadian border and also
may be present in the southern Alaska Range.

ACTIVITY BY FEDERAL AGENGIES IN 1880 AND 19881

U.S. Geological Survey. —The Geological Survey’s
AMRAP, described more fully in the section on non-
fuel minerals, has three current projects that pertain
to critical and strategic minerals. The first is a Level
IV study of mafic and ultramafic rocks, with their
associated deposits of chromium, cobalt, nickel, and
platinum-group metals, Studies of mafic and
ultramafic rocks in the Glacier Bay National Park
have been completed recently (Himmelberg and
Lomney, 1981, listed with Selected References begin-
ning on p. 45). Studies of discontinmuous occurrences
in interior Alaska that spread more than 250 miles
from near Bettles to west of Ophir are continuing.
The second project is a tin commodity project that
gathers information on the numerous lode and placer
occurrences of tin in Alaska and refines the informa-
tion, when warranted, with additional field studies.
These two projects have resulted in recent reports,
which are listed in the Selected References section.
The third project, a continuing Level IV geological,
geochemical, and geophysical study of the Yukon-
Koyukuk region, has included detailed mapping and
sampling of tin-bearing granite intrusions in the
Hodzana Highlands of interior Alaska. In addition,
Level 111 resource assessments are being prepared for
the Goodnews Bay and West Chichagof-Yakobi
Islands regions, which contain known resources of
platinum and nickel-cobalt, respectively. Areas of ac-
tivity for these minerals are shown in figures 9, 124
and 12B (in the nonfuel minerals section), and
reports about these projects’ findings are in the
Selected References list at the end of this report.

Bureau of Mines.—The critical and strategic
minerals program of the Bureau of Mines currently
emphasizes cobalt, chromite, and the platinum-
group metals. In addition, preliminary studies of
tungsten and manganese occurrences in the Fortymile
district and tin occurrences near the trans-Alaska
pipeline recently have been completed. A preliminary



information circular on cobalt, chromite, and the
platinum-group metals was published by the Bureau
of Mines (Barker and others, 1981, listed with
Bureau of Mine reports in Selected References). The
circular gives summary descriptions of known and
potential deposits in southeastern Alaska, the Kenai
Peninsula, central Alaska, and the western Brooks
Range. Bureau of Mines evaluations of most of these
occurrences are continuing (Dahlin and others, 1981,
listed in the Selected References). Detailed investiga-
tions, including metallurgical studies, of chromite
and platinum-group metals in layered ultramafic
rocks of the Kanuti River region of central Alaska
are being carried out by the Bureau of Mines. Figures
9 and 12B show the areas of interest, and the perti-
nent reports are listed under the Bureau of Mines
heading in Selected References.

INDUSTRY ACTIVITY (N 1980 AND 1881

Following are highlights of industry activity.

¢ Fox Geologic Consultants, of Vancouver, British
Columbia, drilled at the Salt Chuck Mine near
Kasaan, about 45 miles northwest of Ketchikan
on Prince of Wales Island. This mine produced
copper, platinum, and palladium ore from
sulfide lenses in ultramafic rocks from about
1907 to 1941,

o Inspiration Development Company announced at
the annual convention of the Northwest Miners
Association in Spokane in November 1981 that
it had done additional exploration of the nickel-
copper-cobalt deposits at Bohemia Basin on
Yakobi Island and at Mirror Harbor on
Chichagof Island, 75 and 60 miles, respectively,
northwest of Sitka. Industry interest in the
Bohemia Basin deposits has been renewed
because the claim sites have not been inctuded in
the designated wilderness area. The Mirror Har-
bor deposits are in the West Chichagof-Yakobi
Wilderness area created by ANILCA. Pre-
liminary reports of joint Geological Survey and
Bureau of Mines mineral-resources studies in the
area are scheduled for release in 1982.

¢ The Brady Glacier nickel-copper-cobalt deposit
was surrounded by wilderness areas of the
Glacier Bay National Park of ANILCA, further
complicating development. Final Geological
Survey reports on petrology and geochemistry of
the host rocks for the deposit have been issued
(Himmelberg and Loney, 1981, listed with

Geological Survey reports in Selected
References). The Bureau of Mines is in-
vestigating other reported occurrences in the
area,

e The chromite deposits in ultramafic rocks at Red
Mountain and Claim Point on the Kenai Penin-
sula south of Homer were drilled by the Anacon-
da Copper Company, as reported at the meeting
of the Alaska Miners Association in Anchorage
in October 1981. The deposits are owned by the
Chugach Native Association, a regional Native
corporation. A publication about the structure
and petrology of the Red Mountain ultramafic
body has been published by the Geological
Survey (Toth, 1981, listed with Selected
References.)

¢ R. A. Hanson Mining Company has resumed
platinum placer mining at Goodnews Bay after a
5-year lapse. Previous miring operations pro-
duced more than 640,000 ounces of platinum,
and the remaining reserves are estimated at
500,000 ounces. The placers occur in ancient and
present channels in the valley of the Salmon
River and its tributaries that drain ultramafic
rocks exposed in Red Mountain. These deposits
are at present the only commerclal source of
nonbyproduct platinum metals in the country.
Several Geological Survey studies have resulted
in preliminary reports on the area’s geology
(Mertie, 1976; Hoare and Coonrad, 1979, listed
on p. 45). The Bureau of Mines is investigating
other reported occorrences in the area.

o Tungsten concentrates were produced at the
Yellow Pup mine on Gilmore Dome, 15 miles
northwest of Fairbanks. Active exploration for
tungsten also has occurred in the Circle area,
which currently is being subjected to an
AMRAP Level 11] resource assessment by the
Geological Survey.

e The Bering Straits Native Corporation acquired
the Lost River tin-fluorite deposits on the
Seward Peninsula. Industry interest in the
deposits and numerous analogs elsewhere in
west-central Alagka persists. Tin placer produc-
tion on the Seward Peninsula and in the Tofty
district, 100 miles west of Fairbanks, continues
year after year at about 100,000 pounds. Placer
tin occurs in many streams in central Alaska.
Regional resource appraisal by the Geological
Survey of potential mineral commodities con-
tinues in the Bendeleben and Solomon
quadrangles on the Seward Peninsula.
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SELECTED REFERENCES, FEDERAL
PUBLICATIONS

The following lists of references published in 1980
and 1981 have to do with various aspects of mineral-
related activity by Federal agencies in Alaska. It is
not a complete list of publications of any agency. For
example, reports about the determination of earth-
quake epicenters, basic hydrologic data or research,
or bathymetry and geology of offshore areas are not
included, though that information may be important
to some phases of mineral investigations,

The U.S. Geological Survey regularly publishes its

findings in several types of reports. A monthly listing
titled “New Publications of the Geological Survey” is
available free from the Geological Survey, 329 Na-
tional Center, Reston, VA 22092; the contents of the
list are compiled annually into a free book titled
“Publications of the Geological Survey, [year].”
Prices and addresses of the offices from which
reports can be obtained are given in the monthly
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active in fiscal years 1980 and 1981, respectively. Ac-
complishments for those years are described in Cir-
culars 844 and 868; the latter is in preparation at this
time.
The Bureau of Mines also publishes a variety of
reports describing the results of its investigations.
The Bureau of Mines' central distribution office is
the Branch of Production and Distribution, Division
of Publications, 4800 Forbes Avenue, Pittsburgh,
PA 15213. Many Burecau of Mines reports are
available through the U.S. Government Printing Of-
fice in Washington, D.C.; some are available
through the National Technical Information Service
in Springfield, Va. The reports listed herein and an
index of the publications about mineral investiga-
tions in Alaska from 1911 to 1981 are in the Bureau
of Mines’ Juneau library. For information about the
availability of these reports, contact the Chief,
Alaska Field Operations Center, Box 550, Juneau,
AK 99802.
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Reports prepared by other Federal agencies on
their mineral-related studies are generally available
through the agencies’ Alaskan offices or at the
Department of the Interior’s Alaska Resources
Library, 701 C Street, Anchorage, AK 99513.

[Occasionally an imprint date is not the same as the
year of release. A very small number of the reports
listed here as having been released in 1980 or 1981
were actually published in the following year, It will
be possible to obtain these reports by calling for the
anthor, title, and report number, even if the year of
publication is not as shown here.]
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Groups, Umijat Test Weld 11, National Petroleum Reserve,
Alaska (abs.}; American Agsoclation of Petroleum Geologists
Bulletin, v., 65, no. §, p. 926,

Gryc, George, and Tallleur, 1. L., 1981, Recent exploration re~
sulis in the National Petroleum Reserve in Alaska {abs.]: In-
ternatlonal Symposium on Asctic Geology, 3rd, Calgary,
Alberta, Canads, 1981 [Programme with Abstracts], p. 55.

Hill, Malcotm, Morris, Julie and Whelan, Joseph, 1981, Hybsid
granodiorites intruding the accretionary prism, Kodiak,
Shumagin, and Sapak Islands, southwest Alaska: Journal of
Geophysical Research, v. 86, no. 11, p. 10569-10590.

Hudson, Travis, Arth, J. G., and Muth, K. G., 198f, Geo-
chemistry of intrusive rocks associated with molybdenite
deposits, Ketchikan quadrangle, southeastern Alagka:
Economlc Geology. v. 76, no. S, p. 1225-1232,

Lange, 3. M., Nokleberg, W. J., and Zehner, R. E., 1981, Miner-
alization of Late Paleozoic island arc rocks of Wrangellia ter-
rane, Mount Mayes gquadrangle, castern Alaska Range,
Alaska [abs.]: Geological Association of Canada Abstacts, v,
6. p. A33.

Lantz, R. J., 98], Barrow gas-fields—N. Slope, Alaska: Oil and
Oas Jouwrnal, v. 79, no. 13, p. 197-200.

Magoon, L. B., and Kirschner, C. E., 198t, Evolution of sedimen-~
tary systems during Mesozole and Cenozoic in southern
Alaska—An overview labs.): American Association of
Petroleum Geologists Rulletin, v. 65, no. 5, p. 953.

Marsh, 8. P., and Cathrall, J. B., 1981, Geochemical evidence for
a Brooks Range mineral belt, Alagka: Journal of Geochemieal
Exploration, v. 15, no. 1/3, p. 367-380. {See also their article
in the Proceedings of the 1980 Symposium of the Association
of Exploration Geochemistry held in Hanover, West Ger-
many. H. Gondlatch is the volume’s editor.]

Nilgen, T. H., Moore, T. E., Brosgé, W. P, Dutro, J. T,, Jr.,
Balin, D. F., and Johnson, S. V., 1981, Allochthonous Upper
Devonlar fluvia) strata, northern Afaska [abs.): International
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Symposium on Arctic Geology, 3rd, Calgary, Alberte,
Canada, 1981 [Programme with Abstracts], p. 56.

Nokleberg, W. J_, Zehner, R. B., Lange, 1. M., and Tripp, R. B.,
1981, Meteliogeny of accreted Andean-type and island arc ter-
ranes, Mount Hayes quadrangle, easmern Alaska Range.
Alaska [abs.}: Geological Association of Canada Absiracts,
v. 6. p. A43,

Patton, W. W, Ir,, and Mal), E. 1., 1981, A geologic transect be-
tween the Alaska Range and Norton Sound, western Alagka
{abs.]: Geological Sociaty of America Abstracts with Pro-
grams, v. {3, no. 7, p. 527.

Saleeby, J. B., and Eberlein, G. D., 1981, An cnglmatic basement
complex and its relation Lo the early Paleozoic volcanic-are se-
quence of southern Prince of Wales Island, southeastern
Alaska [abs.): Geological Society of America Absiracts with
Programs, v, 13, no. 2, p. 104,

Smith, T. N., and Petering, G. W., 1981, Petroleum potential of
Shelikof Sirrit based on outcrops in Katmai National Monu-
ment, Alaska (abs.]: American Association of Petroléum
Geologists Bulletin, v. 65, no. S, p. 994.

Vallies. T. L., Heln, J. R., McLean, Hugh, Schol), D. W,, and
Fricsen, W. B., 198], Igncous rocks of Amlia Island: Implica-
tions for the early volcanic end tectonic histories of the Aleu-
tign lgland arc [abs.]: Bos (American Geophysical Union
Transactions), v. 62, no, 45, p. 1092,

[Members of the U.S. Geological Survey also contribute to reports
by the Alaska Division of Geological and Geophysical Surveys
{DGGS). DGOS Information Circular IC-11 lists racent publica-
tions, ]

Yearbook

U.S. Geological Survey, 1981, United States Geological Survey
yearbook, flscal year 1980, 137 p.

——1982, U.S. Geological Survey Activities, fiscal year 1981:
U.S. Geological Survey Circular 875, 16t p.

Special Geologic Map

Guild, P. W. [chalrman of North American Metallogenic Msap
Committee and chief compiler], and others, 1981,
Moetallogenic map of North America: U.S. Geological Survey,
4 sheets.

BUREAU OF MINES, 1980
Information Circulars

Berg, A, W., and Carrillo, F. V., 1980, MILS: The Minera! In-
dustry Location System of the Federal Burceu of Mines:
Bureau of Mines Information Circular 8815, 24 p.

Open-File Reports (OFR}

Barker, J. C., 1980, Occurrences and potentigl of tcad and ziac
mineralization in the Mount Schwatka reglon, Alaska:
Boreau of mines OFR 70-80, 51 p.

Bureau of Mines, Alaska Field Operations Center, 1980, Minerat
appraisal of the [proposed) Utukok and Colville Wild and
Sctoic Rivers—A summary report: Burcau of Mines OFR
37-80. 8 p.

——— 15380, Mineral deposits of the Cape Krusenstern area,
Alaska: Burcau of Mines OFR 42-80, 22 p.



Colp, D. B., 1980, Fortymiie placer district, Resource inventory,
Alaska: Bureau of Mines OFR 43-80, 16 p.

Jansons, Uldis, and Baggs, D. W, 1980, Mincral investigations of
the Misheguk Mountaln and Howard Pass quadrangles, Na-
tional Pewroleum Reserve, Alaska: Bureau of Mines OFR
38-80, 76 p.

Cooperarive publications— Wilderness studies of the Bureau of
Mignes with the U.8, Geological Survey. [On reference at Alaska
Flcld Operations Center, Juneau Bureau of Mines Library.}

Stabiein, N. K., 1980, Report on the mineral resource ipvestiga-
tions of six areas of central and northeastern Alaska: [Report
no.] 33(80), 186 p.

Tysdal, A. K., 1980, Uranium/thorium determirations on samples
coliected from seven quadrangles in eastern Alaska: [Report
no.} 158(80), 32 p. and appendix.

Reports by Bureau of Mines authors in non-bureau publications

Carnes, D. R., 1980, Alaska's minerals: A look at 1979; Alaska
Construction and Oil, v. 20, no. 1, p. 40-43.

BUREAU OF MINES, 1881
Information Circulors

Barker, J. C., Still, }. C., Mowatt, T. C., and Mulligan, J. J.,
1981, Critical and strategic minerals in Alaska— Cobalt, the
platinam-group metals, and chromite: Bureau of Mines Infor-
mation Circular 8869, 8 p.

Peterson, G. R., Bleiwas, D. 1., and Thomas, P. R., 1981, Cobalt
availability, domestic-~ A minerzls availability system assess-
ment: Bureau of Mineg Informations Circular 8848, 31 p.

Open-File Reports (OFR}

Barker, 1. C., 198], Minern] investigations in the Porcupine River
drainage, Alaska: Bureau of Mines OFR 27-81, 189 p.
———1981, Mineral investigations of cerzain lands in the eastern

Brooks Range: Bureau of Mines OFR 37-81, 288 p.

1981, Coal and ursniym investigations of the Yukon Flats
Cenozoic basin: Burcau of Mines OFR 140-81, 63 p.

Clautice, K. H., and Mowatt, T. C., 1981, Trona occurrences
within the Yukon Flats basin, Alaska: Bureau of Mines OFR
69-81, M p.

Foley, Jeff, and Barker, J. C., 1981, Tungstep investigations near
VABM Bend, castern Alaska: Bureau of Mines OFR 29-81,
4 p.

Hansen, Eric, and others, 1981, Preliminary report on the mineral
potential of the Alaskan Peninsula: Bureau of Mines OFR
36-81, 39 p. [Contract report.}

Hoekzema, R. B., 1981, Placer sampling and related Bureau of
Mines activities on the Kenai Peninsula, Alaska: Bureau of
Mines OFR 138-81, 28 p.

198(, Billings Qlacier rpolybdenum-copper gecurrence,
Whittier, Alaska: Bureau of Mines OFR 141-81, 27 p.

Jansons, Uldis, 1981, Preliminary evaluation of sample data from
the proposed Chukehi Imuruk National Reserve (now Bering
Land Bridge Preserve), Alaska: Bureau of Mines OFR 28-81,
8p.
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Janyons, Uldis, 1981, 1979 Bureau of Mines sampling $itey and
analytical results for samples callected in the Chugsch Na-
tional Porest, Alaska: Buresu of Mines OFR 83-81, 229 p.

Jansons, Uldis, and Parke, M. A,, 1981, 1978 Mineral investiga-
tions of Misheguk Mountain and Howard Pass quadrangles:
Bureau of Mines OFR 26-81, 195 p.

McDormott, M. M., Foley, J. Y., and Southwosth, D. D., 1981,
Investigation of a copper occurrence in the Rampart diorites:
Bureau of Mines OFR 143-81, 23 p.

Sill, J, C., and Weir, K. R., 1981, Minera! land assessment of the
west portion of western Chichagof Island, southeast Alaska:
Bureau of Mines OFR 89-81, 168 p.

Reports of Investigation

Dahlin, D. C., Rule, A. R, and Brown, L. L., 1981, Bentficlation
of potentlal platinum resources from southeastern Alaska:
Bureau of Mines Report of [ovestigations RI 8553, 14 p.

Cooperative publications

Averitt, W. {Bendix Field Enginecring Group), and Barker, J.
(Burcau of Mines], 1981, Report ol analyses from mincral
resource jnvestigations in ceniral and eastern Alaska, Fipal
Report: Grand Junction, Colo., Bendix Field Enginécring
Corp. [for the Bureau) GIBX 178(81), 148 p.

Reporis by Bureaus of Mines authors in non-Bureau publications

Barker, J. C., 198}, Reconpalssance of rare metal occurrences
assoclated with the Old Crow batholic, eastero Alaska-
northwestern Canada Alaske Division of Geological and
Geophysical Surveys Special Paper, Annual Short Notes on
Alaskan Geology, p. 43-51.

Pittruan, Tom, 1981, Mining picks up across the State. Gold was
the glamor metal: Alaska Canstruction and Oil, v. 22, no. 6,
p. 28, 30, 31, 34.

[The Bureau of Mines publishes a yearbook, “Metals, Minerals

and Fuels,” that contains Lstings by commodity with yearly pro-

duction figures for all States, These volumes are available for 1932

through the present year.

The Burcae also prints annoatly “Mineral Commodity
Summaries.” The 1981 edition containy information for 1980 on
the nonfuel mineral industry, Government programs, tariffs, and
S-year siatistics for 89 minerals and metals. World resource data
are provided by the U.S. Geological Survey.l

Special publications

Martson, M. J., 1981, Index of Bureau of Mines pudlicatlons oo
Alaska [1911-1981) in the Bureau of Mines library at Juneay,
Alaska: Bureau of Mines, 63 p.

NATIONAL PARK SERVICE, 1880

National Park Service, Denver Service Center, 1980, Environmen-
tal overview and analysis of mining — Kantiskna Hills, Denali
Nationa! Monument, Alaska: 147 p.

Streveler, G, P,, Worley, 1. A., and Mohina, B. F., eds., 1980,
Lituya Bay environmental survey; Final report CX-9000-



7-0045; Volume I, text, and Volume 1], appendixes: Fair-
banks, Cooperative Park Studies Unit, 348 p. and {03 p.,
respectlvely.

NATIONAL PARK SERVICE, 1981

Nationa) Park Service, Denver Scrvice Center, 1981, Environmen-
tal ovarview and analysis of mining cffécts — Denali Nationat
Park and Preserve, Alagka: 184 p. and maps.

[The National Park Service, with the University of Alaska's Alaska
Cooperative Park Studies Unit in Fairbanks, prepares a final
report on each calendar year’s acuvities. These reports are
available from the Unit, 210 Urving Bullding, on the Fairbanks
Campus of the Univergity. A Ust of National Park Service publica~
tions 1s avaliable from the National Park Service’s Anchorage of-
fice at 540 West Fifth Avenue.}

BUREAU OF LAND MANAGEMENT, 1260

Bureau of Land Management, 1980, BLM land use plan for south-
central Alaska—~ A summary: Bureau of Land Management,
Anchorage District Office. 40 p.

BUREAU OF LAND MANAGEMENT, 1881

Bureau of Land Management, 1981, Proposed iand use plan
summary, Sowthwest Planning Area: Bureau of Land
Management, Anchorage District Office {not paginated),

———198), Annual report to Congregs ~Oil and gas leasing pro-
gram for non-Narth Slope Federal lands in Alaska; sequired
under Section (008 of the Alaska National Interest Lands
Conservation Act: Bureau of Land Management (transmitted
December 1981), 3 p. and attechments.

Bureau of Land Management, National Petroleum Reserve in
Alaska, 1981, Draft Bnvironmental Assessment, Federal Ol}
and Gas Lease Sule: Anchorage, 148 p. [June}.

1981, Final Environmental Agsessment, Federal Oif and
Gas Lease Sale: Anchorage, 153 p, (Sept.].

Madison, R, J., 1983, Effects of placer mining on hydrologic sys-
tems o Alaska—Status of knowledge: U.S. Department of
the Interior, Bureau of Lend Management BLM-Alaska
Technical Report 7 [BLM/AL/TR-81/07], 32 p. [Also
avallable from National Technical Information Service. A
compilation of several hundred references to refated books
end articles, maay abstracted, is in the Bureaw’s FAMULUS
computer file. For information abous access to this system,
contact the Alaska Resources Library, Federal Building, 701
C Street, Anchorage, Alaska,]

DEPARTMENT OF AGRICULTURE, FOREST SERVICE,
1980 AND 1881

Forest Service, 1981, Draft Egvironmental Impact Statersent;
Road access and bulk sempling at the U.S. Borax Quartz Hift
molybdenum claims, Topgsss National Forest, Alaska:
Volume 1, text [four sections, summary and references, in-
dividually paginated], Volwume 2, appendices [five appendixes,
indjviduslly paginated).
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OEPARTMENT OF ENERGY, 1880 AND 1981

Deunis, B. M., Graham, William, and Schmidt, James, 1982, tn-
dex of Open Flle Reports from the Department of Ernergy,
Orand Junction Area Office, January 1982: Department of
Energy, Preliminary Map PM-36, Alaska, } oversize sheet.

Nationat Uranium Resource Evaluation Reports

[All reports are available from the Department of Energy, P.O.
Box 2657, Grand Jonction, or from Bendix Field Engineering Cor-
poration, P.O. Box 1569, Grand Junction, CO 81502, Some are in
microfiche form ounly.)

Alrborne gamma-ray spéctrometer and magnetoOmetér surveys
released since January 1, 1980

Quadrongle Report rumber Quadrangle Report Number
Norton Bay GIBX-T2 (80) Wainwright GIBX-29481)
Naltto GQJBX-T} (80) Moade River Gy8X-297(81)
Unalekdeet GIBX-74 (80) Teshekpuk GIBX-258(81)
Ruby CIBRX-18 (30) Hayrison Bay GIAX-29%81)
Medfra GIBX-76 (80) Beechey Point GJBX-300{81)
McOrath GIBX-T77 (80) Polnt Lay GJIBX-301(21)
Ophi GIBX-78 (80) UtuxoXk River G3BX-~302(81)
Stestinute GIBX-79 (80) Lookout Ridge asBX~-Y0N8Y)
ditarod GIBX~80 (80) [epikpuk River QJBX-304(81)
Xantlahoa River QIBX-4 (30) Urniat OJBX-303(81)
Barrow QJBRX-295(81) Sqgavanirkiok OJBX-36(E1)

Hydrogeochemica) and siream-sediment reconnaissance reports
issued bétween January [, 1980, and March 1, 1982

Quodrangle Report rumber Quadrangle Report number
Dixon Entrance amd

Pringe Rupert D6 GIBX-237(80) Arcric GIBX-28481)
Healy QsBX-88 (81) Chapdafsr GIBX-234(8()
amng GIBX-4% (81) Survey Paxs GIBX-255(81)
valdex QIBX.90 (81) Tadie Mountaln GIBX-256(81)
Mt Hayes OIBX-5y (81) Wiseman Grax-257(8l1)
Seltovia GIBX-92 (81) Hughes GIBX-258(81)
Cordova QIBX~V85(H}) Phblitip Smith Mountalng GYBX-25%(81)
icy Bay GIBX-186(81) Skagway GYBX~260(81)
Nome GIBX-187(2)) Yakutat GJBX-26181)
Solomon GIBX~188(31) Baird Mountains QIBX-~162(R1)
Bering Glacier QIBX-18%8I1) Brad(ictd Canal GINX~ATE(RY)
Fort Yukon QIRX-201(8}) Naberma GIEX-3T)81)
Gulkana GIBX~2048)) Beaver GJBX-ITE8)
Laks Clack QIBR-203(8)) Ketchikan GIBX-38%81)
Anchorage QISRX~204(81) McCarthy GIBX-362081)
Chrixian OJRX-205(8)) Livengood GI8x-2 (82)
Kenal QIBX-206(81) Prince Rupert arBX-3 (82)
Norton Bay OJRX-2018)) Tanacross QlBX-4 (82
Ambler River aIBX-205(81)

Hydrogeochemical and stream-sediment reconnaissance basic<lata
surveys issued between January 1, 1980, and March |, 1982

Quadrangle Report aumber Quodrangle Report number
Survey Pass QIBX-| SOB1) CQuandler Lake QJRX-{53(81)
Aretlo OIBX~18381) Demascation Point  GIBX-154(8])
Bartor Istand OIBX-132483) RPaxmsn blaod GIBX-137(81)
Beaver GIBX~1$3(81) Hughe GIEOC-138(21)
Bradfleld Canat QIBX-134(81) Juncau QIBX-138(81)



Hydrogeuchemical and stream-sedimeént reconnaissance basic-data

surveys (conynued)
Klllik River GJRX-160(81) Urukok River QIBX-250{81)
Lookout Rldgs GIBX-164(31) Do Losig Mousitains  GIBX-25%(81)
Mowm Frirwesther GIBX-162(81) Hesrison Bay GIBX-252(81)
Phllip Semith Mounsains GYBX-163(81) Barow CIBX-27481)
BXagway GIRX-164(81) Feplkpuk River GJRX-27X81)
Taku River GIRX-165(8)) Misheguk Mounialn ~ GIBX-276{81)
Attin GIBX-165E}) Unataklest QIBX-277(81)
Wlsaman QIBX-71(B1) Petersburg GIBX-278(RY)
Chandalar GIBX-1781) Sagavanirktok QFBX-27%81)
Howard Puss GIDX- 193(81) Ruby GIBX-290(31)
Prince Rupert OJBX-1943t) Idiarod GIBX-31083)
Big Deita GIEX-19%(8) St Michael GJRX-I24B1)
ML Michelscn QIBX- (96(81) Ophdr GJBX-32K8H)
Tanacross GIRX-197(8)) Kantishoa River GIBX-AT7(81)
Bettles QIBX-198(31) Tanana GIBX-13831)
Yasutat GIDX-199(81) Black River GIBX-33%8Y)
Cirde GIBX-220(B1) Meforitna GIRX-340(81)
Nabesma QJBX-221(81) Nulato GIBX-M1(81)
Krtchiken OJBX-222(81) Port Alexander GIBX-342(81)
Table Mountan GIBX-223{81) Cralg GIBX-343(81)
Shka GSBX-344(81)
McCarthy GIBX-226(81
Fagle Gmx-g:g& Coteen QIBX-345(81)
Point Lay OJRX-228(81) Sumdum QIBX-346(81)
Chasley River GIBX-235(81) Kateel River GIBX-360(81)
Wainwright GIBX-2I&BI) Shungsak QJRX-36%81)
Point Hope GIBX-245(81)
Boechey Polat QIBX-246(81)
Meade River GIRX-247(B1)
Teshekpuk GIBX-248(31)
Umiat OSBX-24981)
Preliminary Quadrangle Folios
Coieen PIO-040(8S) Talkkectaa PIG-053(8t)
Black Réver PJG-108(81) Tyoack PIG-059(81)
Charicy River PJO-106(81) Lime Hitls PIG-057(81)
Circle PIG-107(81) Dixon Enfrance PJO-047(31)
M. McKinley P10-054(81)
Aeromagnetic Anomaly Maps
Kotsebue Q$M-008(81) Kwiguy GIM-001(81)
Molozitpa OIM-00481) Holy Crozs GMJ-006(81)
Kateed River QIM-005(81) Marshali OMJI-005(81)
Telee OM-010(81) Hooper Bay GIM-00)(81)
Mt. McKtnloy GIM-002(81) Nunivak lsiand QIM-0118y)
St. Michael GIM-007(8Y)
Miscellaneous Topics

Genesic of the Bokan Mountain, Alaska, uranjum-

thorium deposits GIBX-38 (80)
Uranjum/thorium determinations on samples col-

lected from scven quadrangies in eastern

Alaska GJIBX-58 (80)

Uranlum.thorium concentrations in representative
rocks from Alaskan crystalline terranes

Alrborne gamma-ray spectrometer and
magnetometer survey, Four Cormers Detall
Area, Alaska

GIBX 178(80)

GIBX 116(80)
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MISCELLANEOUS QOVERNMENT PUBLICATIONS
1680 and 1881

U.S. National Research Couacil, 1580, Surface coal mining
In Alaska~—An investigaton of the Surface Mining Control
and Reclamation Act of 1977 in relation to Alaskan condi-
tions: National Academy Press, 328 p.

U.S. General Accounting Office, 1980, Oil and gas potential
in the William O. Douglas Arctic Wildlife Range:
Washington, D.C., 10 p. [pamphlet),

1981, Mining on National Park Servicec Lands—

What's at Stake?: BMD-81-119, 50 p., and BMD-81-1198

[supplement relcased in Deceraber 1981}, [The report does not

deal with Alaska per se but with mining {n other parts of the

United States. The supplement 1s General Accounting Office

commentary,}

SELECTED NON-FEDERAL SOURCES OF INFORMATION

Nationa] Qeophysical and Solar-Terrestrial Data Center
fliers

Alaska Construction and Ot

Oll and Gas Jouwnal

Petrolesm Engineer

Petroleum Information

American Association of Petroleum Geologists Bulletin

The Alaska Economic Report

Strategic Minerals Management (Nautilus Press, Inc.)

University of Alaska, Mineral Industry Research Laboratory
and Arctic Environmental lnformation and Data Center
Papers presented at the anpual meetings of the Alaska

Miners Assoclation and Alaska Geological Society
Geological literature on the North Slope of Alaska, 1974-80,
published by the State of Alaska Division of Geological and
Qeophysical Surveys in 1982, and other State bibliographies
Newspapers, particularly the Anchorage Times, the Anchorage
Daily News, and the Fairbanks News Miner
[The Arctic Environmentat Information and Data Center's “Cur-
rent Research Profile for Alaska 1980”, published In 1981
by the University of Alaska, describes many Federal, State,
and academic research projects in geology and other
disciplipes; some of these projects have not published
results, Similar volumes are published annually.]



