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1987 Annual Report on Alaska’s Mineral Resources

Diedra Bohn, editor

SUMMARY

Section 1011 of the Alaska National Interest
Lands Conservation Act (ANILCA) of 1980 re-
quires that "On or before October 1, 1982, and
annually thereafter, the President shall transmit
to Congress all pertinent public information relat-
ing 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 (USGS) and the
U.S. Bureau of Mines (USBM) are the principal
Federal agencies that publish information about
miperal resources in Alaska. Their reports and
data are commonly used by other Federal agencies
in decisionmaking on land use, access, environ-
mental impacts, aad claim evaluation. Because of
the time required for sample analysis, data synthe-
sis, and the publication process, scientific reports
are generally issued a year or more after the
initial sample and data collection. Other sources
of information include Federal and State publica-
tions, trade and professional journals, newspaper
articles, presentations at public meetings and
bearings, and press releases.

This Circular is the sixth in a series of
annual ANILCA reports. The report provides
information about current Alaskan mineral pro-
jects and events during 1986 and ip the early
months of 1987; the emphasis i3 on Federal ac~
tivity. In general, the report addresses only
onshore areas of Alaska. Information is provided
for two broad categories of minerals: energy
resources and noafuel-mineral resources.

ENERGY RESOURCES
Oil and Gas

The oil industiry in Alaska was severely
stressed by the rapid fall in the price of domestic
crude oil during 1986. The far-reaching effects on
the State's oil-based economy had implications for
most aspects of life in Alaska, including markedly
increased unemployment and decreased construc-
tion activities. Declining oil prices crippled the
State government, which collects 85 percent of its

revenue from royalties and taxes on oil
production. Industry responded to the drastic fall
in oil prices by tightening budgets and reducing the
number of employees. Operations ceased at the 1-
year-old Milne Point field on the North Slope by
the end of the year.

0Oil production increased slightly in Alaska
during 1986, i spite of the decline in market
value. Alaska continues to rank second among the
oil-producing States, aod supplies approximately
20 percent of domestic oil production. Propor-
tionally more oil was produced from Nortb Slope
fields as production levels fell im the Cook Inlet
area. By September, o0jl production was estimated
to have reached the halfway point for recoverable
reserves from the Prudhoe Bay field. Eight new
exploratory wells were drilled on the North Slope
during the year. Also on the North Slope, industry
further developed two promising technologies:
horizontal driliing and manmade ice islands.

Three competitive onshore oil and gas lease
sales held by the State during 1986 attracted $3.9
million in higb bids for 704,000 acres of land.

Energy-resource studies by the USGS con-
ceptrated on the North Siope of Alaska, including
a compilation of technical papers oo the National
Petroleum Reserve in Alaska (NPRA), research on
natural-gas hydrates, and an assessment of the
petroleum potential of the central North Slope
area. South of the Brooks Range, the USGS con-
tinued research on the petroleum potential of the
sedimentary basins in interior Alaska, and released
a volume of reports related to the drilling of a
well in Cook Inlet.

The Bureau of Land Management (BLM)
continued its oil and gas leasing program on three
areas south of the Brooks Range but postponed a
lease sale in the NPRA, owing to low demand. The
BLM also provided the Fish and Wildlife Service
(FWS) with petroleum assessments for four nation-
al wildlife refuges by June 1987, and continued
cooperative oil and gas studies with the USGS on
lands of the central North Slope.

In keeping with its mission to protect fish,
wildlife, and habitat, the FWS monitored and
evaluated the environmental impact of existing



petroleum-related activities, and proposed devel-
opment on several national wildlife refuges.

Continuing Arctic and offshore research by
the Department of Energy (DOE) in 1986 included
expansion of a computerized data base of Arctic
energy-related technical information, coordination
and funding of interagency studies, and research
on recovery techniques for Arctic petroleum. The
DOE also sponsored new technological studies on
gas hydrates (a solid, icelike form of gas) and
de)ep—source gas {from depths greater than 30,000
ft).

Arctic National Wildlife Refuge.—During
1986, the draft report and recommendations to
Congress and the legisiative environmental-impact
statement (EIS) on the Arctic National Wildlife
Refuge (ANWR) coastal-plain resource assessment
were published; the final report was released in
April 1987, This report marks the culmination of
several years of geologic, geophysical, wildlife,
wilderness, and subsistence studies by the FWS,
BLM, and USGS.

Coal and Peat

In 1986, Alaskan coal was the fourth most
valuable mineral Commodity in the State, and
production increased by 9 percent over 1985
output, However, a decline in the price for Alas-
kan coal resulted in only a minimal economic gain
over the previous year's value. The demand for
peat, used primarily in urban areas for horticultur-
al applications, dropped sharply along with the
plunge in housing construction.

A}l of the 1986 Alaskan coal production
came {rom one coal mine in central Alaska, owned
by Usibelli Coal Mine, Inc., southwest of
Fairbanks. Half of their production was exported
to Korea, and the rest was sold for instate heating
and fuel needs. Other industrial activity centered
on resource-quality investigations and marketing
strategies for coal from the Beluga, Healy, and
Jarvis Creek fields. If plans for a coal-fired
powerplant in Alaska and proposed exports io
Pacific Rim countries are successful, Alaskan coal
production will increase in the near future,

During 1986, State of Alaska geologists
continued a promising investigation of coal depos-
its for local use by village residents of the Seward
Peninsula.

Federal activity related to coal included
research, leasing management, and an assessment
of coal development's environmental impact. The
USGS continued research into the quality and
chemical composition of coals statewide. USGS
projecis included assessments of the resources in
the very large Northern Alaskan coal field, the
petroleum-source potential of coals near Healy,
the geochemistry of Usibelli coal, and the quality
of the State's thickest-kmown coal secam on the
Seward Peninsula. Interest in the BLM coal-leas-
ing program is low at this time, and only one lease

was active during the year. The FWS provided
information related to environmental concerns for
planned coal development on Native inholdings
within the NPRA. Research funded by the DOE
included a study of liquefaction of Alaskan coals
by the University of Alaska,

Uranium

Most U.S. uranium producers cannot compete
at the price of imported uranium, and so there is
little uranium exploration activity nationwide and
particularly in Alaska, with its high exploration
and production costs.

Uranivm studies by Federal agencies were
minimal during 1986. The USBM released a report
on an investigation of the uranium source for the
Death Valley prospect on the Seward Peninsula.

Geothermal Resources

There are many potential geothermal-energy
sources from the numerous volcanoes in Alaska,
but few source areas are close to existing power-
trangmission networks. Mount Spurr, near Anchor-
age, is an exception. In 1986, the State of Alaska
competitively leased two geothermal tracts total-
ing 2,628 acres near Mount Spurr. The mountain
was also studied for its geothermal potential in a
cooperative project by State and university gealo-
gists, funded by the DOE.

On the Alaska Peninsula east of Cold Bay,
the USGS began geologic studies to define the
geothermal potential of Emmons Lake caldera.
Although the USGS continues many other investi-
gations of active volcanoes in Alaska, the remote-
ness of most of the site locations limits potential
geothermal-resource development.

NONFUEL-MINERAL RESOURCES
Metallic Minerals

Activity in Alaskan metallic minerals during
1986 declined significantly from previous years. In
a report on Alaska's mineral industry in 1986,
Bundtzen and Green (1987) report that
expenditures for finding, developing and producing
Alaskan minerals fell 14 percent, while the number
of people employed through mining dropped by 19
percent.

The greatest decrease in mining activity was
in placer gold mining, as one-sixth of the claims
active in 1985 ceased operations. A full 22 per-
cent fewer new claims were filed in 1986 than
1985. Contributing to the decline in placer mining
is recent concern about compliance with State
water-quality standards. According to Bundtzen
and Green, 30 mining operations employing 175
people were temporarily halted by litigation
affecting 3 units of the national park system. A
Jawsuit filed against the BLM threatened to shut




down operatlons at an estimated 242 mines, but an
out-of-court settlement on the temporary
restraining order was reached before the mining
season began.

For lode deposits, the rising dollar value for
gold offset the l6-percent decline in Alaskan gold
production for 1986. Gold production valued at
$60.8 million accounted for 98 percent of the
Alagkan metals market. Tin, sgilver, antimony,
tungsten, and mercury constitute the rest of that
market, of which only tin showed an increase in
production and value during 1986, The only mining
of platinum in the United States continued jn 1986
at Goodnews Bay, Alaska; production statistics are
held confidential. As prices for zinc and lead
began to rise in late 1986, development plans for
the Red Dog zinc-lead-silver deposit in northwest-
ern Alaska centered on port construction and road
development. The lead-zinc-silver-gold deposit at
Greens Creek in southeastern Alaska awaits devel~
opment approval by the new owners.

Federal activity in Alaskan metallic minerals
ranged from research to regulatory functions. The
results of studies that are part of two USGS pro-
grams, the Alaska Mineral Resource Assessment
Program (AMRAP) and the Trans-Alaska Crustal
Transect (TACT), continued to provide information
about mineral wealth and geologic structures on
both regional and local scales. USBM reports
released in 1986 include those on predictions of
remaining Alaskan precicus-metal reserves based
on past production; economic-feasibility studies of
mineral deposits pear Juneau and for offshore
Alaska; assessment of platinum potential in Good-
news Bay; statewide chromite investigations; and
wineral-resource assessments for southero and
southeastern Alaska. In 1986, the USBM entarged
its computerized data base for wmineral deposits
and land status, and continued studies of new
technologies to treat effluent waters from placer
mines.

In rvesponse to litigation concerning the
management of mining on national park lands, the
National Park Service (NPS) significantly
increased its minerals-management staff in Alaska
during 1986. NPS activity centered on the task of
developing and implementing policies and
programs designed to comply with Federal regula-
tions for environmental impacts resulting from
mining activities.

The U.S. Forest Service (USFS) contisued
environmental-impact studies of the Greens Creek
and Quartz Hill proposed mine-development plans
in southeastern Alaska. In addition, the USFS is
compiling mineral-resource data on Tongass Na-
tional Forest for land-management purposes.

In 1986, the FWS conducted baseline studies,
environmental analyses, and mouitoring to ensure
protection for fish, wildlife, and habitat during
mining activities at several national wildlife
refuges.

Industrial Minerals

Sand and gravel! provided the second most
valuable mineral production in the State of Alaska
again in 1986. Nevertheless, production rates
dropped by one-quarter over the 1985 rates, as oil-
related construction on the North Slope and urban
construction declined in reaction to plunging oil
prices.

Building-stone use increased substantially as
a result of major construction projects in the
Privilof Islands, near Nome, and east of Homer.

Leasing, permitting, and mitigating the
jmpacts of mining sand and gravel were the major
Federal activities related to industrial minerals in
Alaska. In 1986, the BLM issued permits for sand
and gravel along the Trans-Alaska Pipeline. The
FWS exchanged subsurface rights to sand and
gravel on land within the Kenai National Wildlife
Refuge for an easement along the Kenai River.
The USFS provided sand and gravel for road and
other construction activities.

INTRODUCTION

Section 1011 of ANILCA of 1980 requires
that "On or bdefore Oclober 1, 1982, and annually
thereafter, the President shall transmit to Con-
gress all pertinent public information relating to
minerals in Alaska gsthered by the Unlted States
Geological Survey, Bureau of Mines, and any other
Federal agency."” The USGS has been delegated as
the lead agency in responding {0 this
requirement, This Circuler, the sixth in a serjes,
synthesizes information made public in 1986 and
early (987, and focuses on Information about
onshore areas of Alaska.

USGS and the USBM are the principal
Federal agencies that generale information about
mineral resources in Alaska. Their data, analyses,
and reporis are used by other agencies in deci-
slonmaking on land use, access, environmental
impacts, and, In some instances, claim
evaluation.

In February 1987, representatives from six
Federal agencies (USGS, USBM, BLM, FWS, NPS,
and USFS) and the State of Alaska met to coordi-
nate research plans for Alaskan iinerals with
agency needs for minerals management. Further
cooperative efforts among these agencies are
expected in 1987.

As used  herein, the term  "publie
information" Includes results of Federal projects
as published in Government reports and
prolessional and trade journals; talks by represen-
tatives of Federal and State agencies and industry
al symposia, conlerences, ang other pudblic forums;
and proceedings volumes, press releases, and
newspaper artictes. Cited references are lisied at
the end of this report; additional pertinent litera-
ture selections are listed in appendix 1. Data from



the annual summary of indusirial-mineral activity
in Alaska, published by the Alaska Division of
Geologleal and Geophysical Surveys (ADGGS), are
used in parts of this report.

The report is structured around lwo primary
categories of minerals: energy resources (oil, gas,
uranium, geothermal, coal, and peat) and nonfuel-
mineral resources (metallic and industrial
minersls).

The next several pages describe the current
onshore mineral programs of land-mansgement and
other Federsl agencies in Alaska. The roles of
these agencies as tbey relate to minerals are
discussed in appendix 2. The distribution of
ANILCA conservation units and the locations of
lands wnder TFederzl management are shown in
figure 1.

MINERAL PROGRAMS

DEPARTMENT OF THE INTERIOR
U.S. Geological Survey

As directed by Section 1010 of ANILCA, the
Secretary of the Interior requires an assessment of
"the oill, gas, and other mineral potential on all
public lands in the State of Alaska in order to
expand the datls base with respect to the mineral
potential of such lands." AMRAPY is an example of
the response of the USGS to this legislation. The
goel of this program is a systemalic investigation
of the Siate's metaliic-mineral resources, through
four progressively more detailed levels of study.
Studies at levels | and 1l are general and cover
large areas. Studies at level ]Il draw on many
geologie disciplines to produce areal resource
reports and maps at scales of ]1:258,000 and
1:125,000. In all, 29 level I sindies have been
finished or are nearly complete. A total of 37
level 1V studies were under way in 1986, including
detailed studies of specific mining districts, min-
eral deposlts, or topics relaled to Lhe genesis of
mineral deposits. ‘I‘hese studies are used fo help
determine the distribution and quality of national
mineral angd cnergy endowments and to aid ip
formulating policy affecting their use and in
improving technology to minimize potential
hazards or impacts. These studies also help indus-
try locate new mineral deposits and develop con-
cepts, models, and techniques to identify such
deposits. USGS publications are frequently used
by industry as 8 source of information about known
mineral deposits in \he State.

The USGS carries on its work In Ataska
\hrough several programs in addition to AMRAP.
Among the programs active in 1986 were: (1) the
Earthquake Hazards Reduction Program, which
seeks Lo mitigate earthquake losses through pro-
viding data and evaluations for land-use planning,
engineering, and emergency preparstions; (2) the
Volcano HMHazards Program, which ineludes studies

on the assessment, reduction, and prediction of
voleanic hazards; (3). the Geologic Framework
Program, involving both general and specialized
research on the regional geology of the Siate; (4)
studies of mineral resources on public lands; (B)
the Developmen! of Assessment Techniques
Progeam, whose goal Is improvement of the abillty
to identi(y and evaluate mineral resources; (6) the
Critical and Strategic Minerals Program, for
identifying the potential of these resources to
meet national military and economic needs; (7) the
Sedimentary Basins Program, which conducts
studies of depositional, structural, diagenetie, and
thermal processes to prediet and evaluate waler,
mineral, and petroleum resources; and (8) the
Geothermal Investigations Program, which focuses
on studies of the nature, distribution, and energy
potential of these resources nationally. TACT, a
recent Informal program, applies a multidisciplin-
ary approach to sindy the f£arth's erust along a
corridor from the Pacific Ocean to the Arctic
Ocean. This program ls coordinated with the
Trans-Alaska  Lithosphere Investigation that
includes earth scienlists from the ADGGS, the
University of Alaska, other universities, and
private industry. The mineral-related aspects of
many ol these programs are more fully deseribed
in later sections of this repor!.

Economic-geoclogic information for mineral
occurrences in the United States and worldwide is
available through the USGS, Mineral Resources
Data System (MRDS) computerized files. In
Alaska, rccently updated records focusing on
metailic minerals contain 2,051 entries for foriy
1:250,000-scale quuadrangles in the south-central
and southeastern arcas of the State. Data In these
files include mineral-deposit size, type, descrip-
tion, location, reserves, and pertinent literatovre
references for known or potentially locatable
mineral resources (see Leonard and Huber, 1987).
Geologic information from the Alaska MRDS files
can be used to complement economicatly oriented
data from the USBM's Minera! Availability and
Mineral Industry Location Systems computerized
files, discussed in the nex! section. Further MRDS
information can be obtained from Donaid F.
Huber, Central und Wegtern Regional Representa-
tive, U.S. Geological Survey, MS 984, 345 Middle-
field Road, Menlo Park, CA 94025.

U.S. Bureau of Mines

The Alaskan Field Operations Center {AYOC)
of the USBM is currently active in the five pro-
grams listed below; further information on the
scope and nature of these programs car be found
in appendix 2.

(1) Mineral land assessmeni--The USBM's
major emphasis in Alaska is to develop area- and
commodity-oriented mineral assessments. A
major part of this program focuses on evaluations
of mining districts in Alaska, with assessments of
the type, quantity, distribution, reserve estima-
tion, and beneficiation potential of specific
mineral deposits. The program also centers on
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critical- and strategic-mineral studies throughout
the State. USBM geologists and engineers locate,
map, and estimate the size and grade of mineral
deposits, and collect samples for metsallurgic
research.

(2) Minerals Availability--The two computer-
ized components of this program are the Minerals
Availability System {MAS) and the Minerals Indus-
try Location System (MILS) data bases. The MAS
contains information on reserve estimates, mineral
extraction and beneficiation methodologies, envi-
ronmental constraints on mining, and cost analyses
for selected major mineral deposits. The MILS
lists basic information on the ldentification and
location of known mineral deposits.

(3) Minerals policy and analysis--This
program compiles analyses of mineral dats with
respect to local and national needs. Technical,
institutional, political, social, and economic pa-
rameters are used to identify mineral issues.

(4) State mineral activities--A USBM
Alaskan State Mineral Officer compiles and
analyzes mineral data to report on aclivities and
trends within Ataska's mining industry.

(5) Mineral researeh--In addition to minera!
assessment, the USBM and universily research
cenlers are attempting to provide solulions to
mineral-reccvery  problems. The USBM's
Tuscaloosa, Ala., Research Center has been
involved in field-demonstration projects in Alaska
applying technigues to reduce turbidity in waters
discharged in placer-mining operations.

Bureau of Land Management

The principal activities of the BLM that are
related to Alaska's onshore mineral and energy
resources are: (1) preparation for the scheduling
of Federal oil and gas leases in onshore areas with
the concurrence of the surface-management
agency, (2) orgenization and evaluation of Federal
oil and gas lecases, (3) mineral and resource
assessments of National Wildlife Refuges, (4)
recording of mining claims and delermination of
the validity of claims for mineral patents, and (5)
regulation of mining activities on BLM Jands to
protect (he environment. The BLM is also
responsible for enforcing environmental and
technical stipulations of \he Agreement and Grant
of Right of Way for the Trans-Alaska Pipeline.
The overall goal is to maintain a continuous supply
of energy with minimal environmental impact. In
addition, the BLM issues land-use asuthorizations
and conducts mineral and material sales {o support
preconsiruction aectivities for the plenned naturel-
gas pipeline and other projeets.

Administrative responsibilities for minerals
require close coordination with other surface~
management agencies. Generally, in the vase of
upland or onshore leases, the BLM issues leases
and integrates leasing with other land uses In
cooperation  with  the surface-management
agency. After a lease is issued, the BLM assumes
jurisdiction of exploratory and development activi-

ties in cooperation with the land manager to
assure proper surface protections.

Fish and Wildlife Service

Mineral activities on FWS land in Alaska
must  conform io the agency's mission of
protectling fish, wildlife, and their habitat. In
Alaska, I'WS activities Inelude administration of
77 million acres of national wildlife refuge land,
fish and wildlife research, law enforcement, and
habitat protection through agency review of and
commenis on permit requests, environmental-
impact statements, and other items. The FWS has
an environimental-contaminants program that
includes sampling and reporting on contaminants in
walers, sediments, and organisms affected by oil
and gas exploration and development, placer
mining, and other mineral activities.

The locations of the 16 natlional wildlife
refuges managed by the FWS in Alaska are shown
in figure 2.

National Park Service

Minerals management programs of the NPS
in Alaska include mineral examinations to deter-
mine claim validity, engineering analyses and
environmental assessments (EA's) of proposed
plans of operations, bonding, monitoring, and
rectamation of approved operations. Guidellnes
for the NPS management and regulation of mining
activities gre discussed In appendix 2.

DEPARTMENT OF AGRICULTURE
U.S. Forest Service

Under a memorandum of understanding with
the BLM, tre USYS jointly adminisiers the general
mining laws on its own lands in Alsska. An
example of this joint responsibility is the patent
issued to U.S. Borax and Chemical Co. for mining
claims at their Quartz Hill deposil near
Ketehikan. The USFS recommended issuance of
this patent on the basis of favorable findings In the
mineral report prepared by USPFS mineral
examiners.

The USES cooperates with Department of
the Interior agencies, particularly the BLM, in
issuing mineral leases and assuring mitigation of
surface impacts of such actlvities. The USFS also
cooperates wjth the State of Alaska and the
private sector In development of energy and
minersl resources on inholdings. One such inhold-
ing is the Bering River coal field, under consldera-
tion for possible development by Chugach Alaska,
Inc., and others in a consortium.

In Alaska, 23 million acres of land are
administered by the USFS (fig. 1}, whose regional
office is in Juneau. Offices for Chugach National
Forest are in Anchorage, Seward, and Cordova,
and for ‘longass Nationa] TForest in Sitka,
Ketchikan, and Petersburg.
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Figure 3.--Mount Spurr volcano, 70 mi west of Anchorage, is subject of geothermal-resource
research funded by the Department of Energy. Photograph by M.E. Yount.

DEPARTMENT OF ENERGY

In Alaska, the DOE is (ocusing its efforts on
petroleum, coal, and geothermal resources. The
DOE in Alaska administers current petroleum acts
and Congressional mandates relating to energy,
monitors grants, and oversees contracis for
energy-resource studies. DOE funding helps to
support USGS resource-assessment studies and
research by the ADDGS and the Universily of
Alaska.

To develop a better understanding of both
conventional and unconventional petroleum
resources and to provide fundamental information
to accelerate use of these resources, the DOE
focuses on investigating resources and
technologies that continue to expand the body of
essential basic scientifie  knowledge  of
conventional and heavy petroleums, shale oil, tar
sands, gas hydrates, and deep-source gas. Gas
hydrates, deep-source gas, and Arctic offshore
energy are specific targets of DOE research in
Alaska.

The DOE is working to evaluate Alaskan coal
in terms of its contribution to the total resources
of the Nation. Coal research currently centers on
utilization methods suitable to Alaskan coals and
conditions.

The DOE has established several computer-
ized dala bases, including the Aretie and Offshore
Research Information System (AORIS), which is
designed to provide scientific oil- and gas-related
information for use by the Arctic energy commu-
nity. AORIS is composed of a djrectory of 85
available energy-related data bases; a bibliography
containing approximately 7,000 citations; and a
quantitative database on sea ice, ice gouging, and
subsea-permafrost characteristics.

The DOE's Geothermal Energy Program
provided funds in Alaska to the University of
Alaska’s Geophysical Institute and the ADGGS for
research about specilic geothermal systems (fig.
3). Through the cooperation of Federal and State
agencies, & significant I[nformation base on
Alaska's geothermal resource has been developed
and is now available to the publiec.



The DOE's Nationa! Uranium Resourge
gvaluation (NURE) Program, formerty active in
Algsks, has been terminated. All nonproprietary
geoscience data from this program have been
transferred to the USGS. Proprietary information
about reserves or production are being retained by
the DOE Energy Information Administration.
Inspection of cores and cuttings can be grranged
through T.C. Michalski, U.S. Geological Survey,
MS 975, Box 25046, Denver Federal Center,
Denver, CO 80225; information about sample
analyses can be obtained from B.R. Burger, MS
973, at the same address.

The DOE closed iis regional office in
Anchorage in 1985. Reguests for informatlon
about DOE Alaskan activities should be addressed
10 the offices lisied below.

CONTACTS FOR FURTHER INFORMATION

Bureau of Land Management

Michael Penfold, State
Direccorx

Federal Bulldimg

701 C Streer, Box 13

Anchorage, AK 99513

Fish and Wildlife Service

Walcer O. Stileglirz,
Regional Director

{01} East Tudor Road

Anchorage, AK 99503-6119

National Park Service

Boyd Eviaon, Regional
Director

Alaska Regional Office

2525 Gambel) Street

Apchorage, AK 99503~2892

U.S. Bureau of Mines

Donald P. Blasko, Chief

Alaska Fileld Operations
Cenrer

201 East Ninth Avenue,
Suite 101

Anchorage, AK 99501

U.S. Geological Survey

Donald Grybeck, Chief
Branch of Aleskan Geology
4200 University Drive
Anchorage, AK 99508~4667

U.S. Forest Service

Michael Bartonm, Regional
Forester, Alaska Reglon

P.0. Box 1628

Juneau, AK 99802

Department of Energy
Hydrocarboun resources

Joseph Laglerx

Morgantown Energy
Technology Center

P.0. Box 880

Collins Ferry Road

Morgantown, WV 26505

Geothermal resources

Marshall Reed

Geothermal Techoology
Divigion

U.S. Departmencr of Eunergy,
CE-342

Washingcon, DC 20585

ENERGY RESOURCES
OIL AND GAS

Overview of Production and Prices

In 1986, as in the previous several years, oil
and gas were (he most valuable commodlties
produced in Alaska. Alaska's two oil-producing
areas, the Arctic Norlh Slope and Cook Inlet {fig.
4), supplied a tota) of 68J3.3 million bbl (1 bbl = 42
gal) of oil, 182 billlon ft° of dry natural gas, snd
1.20 billion ft¥ of casinghead gas in 1986. These
values represent an inerease over 1985 productlon
of gbout 2.3 percent for oil and 4.3 percent for gas
(Alaska Oil and Gas Conservation Commission,
1987). Production Increases on the State of
Alaska's North Slope leases offset the production
declines {rom Cook Inlet. Alaskan oll production
inereased by about 42,000 bbl/d in 1986, mainly as
a result of production increases from the Kuparuk
Rlver fieldg (World Oil, Feb. 1986). The rate of ofl
production from the entire State of Alaska at the
end of 1986 amounted to 1.87 million bbl/g, or
about 20 percent of U.S. daily production.

A decline in the world price of oil that began
in late 1985 continued into 1986 (fig. 5). Between
December 1985 and July 1986, the price declined
from abour $27/bb) to $9/bbl (Petroleum Informa-
tion's Alaska Report, July 9, 1986). By the end of
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Figure 5.--Total U.S. oll production and
price of oil for the years 1977
to 1986.

1988, the price of North Slope crude oil had
increased to $14.25/bbl, detivered to the West
Coast (Petroleum Information's Alaska Report,
Jan. 7, 1987). The Stale of Alaska's economy is
especially vulnerable to fluctuations in erude-oil
prices because 85 percent of the State's current
revenue is derived from royslties and taxes paid on
Stale-owned oil and gas leases (Alaska Division of
Geological and Geophysiesl Surveys, 1986). The
sensitivity of explorgtion for, and production of,
oil fields to world o}l prices was reflected in the
curtailment of many indusiry activities. For
example, the Milne Point oil field, the third field
to produce on the Norih Slope, was completely
shut down by the end of 1he year. The major
operators have =announced drastically reduced
capital budgets, which affect all aspects of the
business and have a irlekledown effect on other
industries in the State. ARCO Oil and Gas, Stan-
dard Oil Co., and Chevron Corp. all had lower net
incomes for 1988, attributed mainly to the falling
crude-oi) prices.

Development and Technology

Desplte the depressed condition of the oil
industry, development of the present fields is
proceeding on or ahead of sehedule, Contributing
to the ongoing development of the North Slope,
the 1986 sealift was the largest of its kind since
1975 and included 27 bsrges shared by ARCO
Alaska and Standard Alaska Production. ARCO's
share Included modules for Lthree major projects: a
new miscible-gas-injection projeet for the Prudboe
Bay field, 2 third production facility for the
Kuparuk River field, and the first major produc-
tion facility for the Lisburne field- Standard

JIN MILLIONS OF BARRELS PER DAY
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Alaska's share consisted of produciion modules for
the Endicott field development. Meanwhile,
Marathon Qil Co. began building the largest drll-
ting and production platform in Cook Inlet. Plat-
form Steelhead, located in the McArthur River
field (the largest of the four fields in Cook Inlet),
is cupable of supporting 48 wells, which will
further develop the estimated 316 billion fod of
gas reserves and 5 mlllion bb) of oll reserves
(Pacific Qil World, Jan. 1987).

New technologies were Lesied on the Norih
Slope during 1986. Standard Alaska Production
drilled three horizontal development wells in the
Prudhoe Bay field. The advantage of a horizontal
well in comparison with a conventional well is that
more ares in the productive zone is exposed to the
well bore, thereby allowing more ojl to be
produced (Oil and Gas Journal, Feb. 16, 1986).
Horizontally drilled wells 2lso have the potential
to produce from areas of a reservoir that would
not be practical 10 produce by using conventional
wells, sueh as a very thin but laterally extensive
portion of a reservoir.

Another new technology tested in 1986 was
Amoco Production Co.'s lee island in the Beaufort
Sea, the first commercial island built entirely out
of spray ice. This low-cost alternative to costly
gravel islands involves spraying seawater into the
air that freezes into ice granules, collects on the
sea floor, and builds up layers of ice thal eventu-
ally form an island (Petroleum [nformation's
Alaska Report, Sept. 25, 1985). Since Amoco's
test was successful, fulure construction of man-
made jslands in shallow Arctic marine basins will
probably utilize this economical, low-impact
method.

State Activity and Lease Sales

During 1986, Stale agencies conducled three
onshore competitive oil and gas lease sales, moni-
tored and supervised lease development, collected
rent on leases and royslties on produtlon, and
conducted numerous geologic and geophysical
studies relating to oil and gas resource evalvation
and land classification. In 1986, the Alaska
Depariment of Natural Resoureces published Infor-
mation Circular 31, "Oil-and-Gas Resources of
Alaska," which presents an overview of the history
of exploration and development, current prospects,
resource estimates, and the State's leasing
program.

At the competitive Jease sales, a total of
$3.9 million was offered in high bids to acqulre
about 704,000 acres for future exploration. At
least 10 oil companjes and several independent
investors participated in 1 or more of the 3 sales.
Information aboui the lease sgles is summarized in
table 1, and the localions of the lease areas are
shown in figure 6. The terms of the leases, which
in 1986 were all on State lands, can be obtained
from the Lease Administration Office, Alaska
Department of Natural Resources, 555 Cordova
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Table 1, -~ Onshore

0il and gas lease sales, 1986

[Areas shown in figure 6.

value of high bids io millioss of dollars.

All sales were conducted by the State of Alaskaj;

Data from Alaska Division of 0il

and Gas]
Acres offered Acres bid Total high
Area  Sale  Sale date (x 1,000) __ on (x 1,000) bids
1 49 6/24 1,189 395 .95
2 48 2/25 526 267 2.44
3 48A 2/25 42 42 .51

Table 2.—Exploratory tesct

wells on State and Native lands, 1986

(Data frow Alaska Divisien of 0il and Gas; see figure 4 for locations. P&A, plugged and abandoned;

S, suspended]

Location Total Date
el Company Well name (Umiat meridian) depth (fc) completed Remarks
1 Texaco Colville Delta 2 Sec. 23, T. 13 N., R. 7 E. 6,800 3/16 PSA
2 Texaco Colville Delca 3 Sec. 33, T. 13 N., R. 7 E. 6,800 3/31 P&A
3 Amerada Hess  Colville Delta 25-1 Sec. 25, T. 13 N., R. 6 E. 6,871 3/04 P&A
4  Chevrou k1c! well 1 See. 1, T. 8 N., R. 36 E. 15,193 4726  P&A
5 ARCO Kuparuk River Se¢. 22, T. 10 N., R. 10 E. 4,015 3/07 P&A
Unic WT~]
6 Standard Prod. Niakuk 6 Sec. 25, T- 12 N,, R. 15 E. 13,107 3/25 5
7 Amersda Hess Northstat 12 Sec. 32, T. 14 N., R. 13 E. 11,820 1/15 s
8 Amerada Hess  Northstar 2 Sec. 32, T. 14 N., R. 13 E. 11,921 4/06 P&A

}KICﬁKakcovik Inuplac Corp.
011 discovery

Street, Anchorage, AK 99581. For further infor-
mation about State petroleum-related activities,
the reader should contact the Alaska Division of
Oil and Gas, 360! C Street, Anchorage, AK 99503;
or obtain information Circular 3] from the Alasks
Depariment of Nalural Resources, Division of
Geological and Geophysical Surveys.

Industry Activity

Indusiry activity for onshore Alaska in 1988
included further delineation of a new oil field and
startup of oil production from another field, both
of which are located on the North Slope, as well as
geophysical and geologic surveys and drilling of 8
exploratory wells (fig. 4; table 2) and about 135
development wells.  Development drilling was
coneentrated primarily on the North Slope in four
producing and several developing [ields. The eight
egploratory wells are all located on the North
Slope. Little information has been released 1o the
publie, but some is being made available through
prlvate subseription services, such as the weekly
Alaska Report {published by Petroleum

Information). Oil discovered in the Amerada Hess
Northstar No. 1 wel! Is believed to be an extension
of the Colville Della reservoir, first discovered in
1985 by Texaco and Jis partners. Chevron USA,
Ine., Standard Oil Co., and BP Alaska Exploration
Co. drilled the first exploratory well on Native
lands in the ANWR, There has been great inlerest
in waiting for resuits of the KIC (Kaktovik Inupiat
Corp.) No. 1 well because the ANWR is considered
to contain the mosl promising accumulation of
hydrocarbons remaining on the North Slope.

The Prudhoe Bay field (fig. 4), the world's
19th largest producer (Tiratsoo, 1984) and the
largest field in the United States, produces 1.53
million bbl/d of oll. A seawater-treatment plant
installed in 1984 injecls about 1.4 million bbl/d of
weler into the produeing reservoir fo inerease the
amount of oil recovered (Petroleum Jnformation's
Alaska Report, Feb., 1987). In September 1988,
the Trans-Alaska Pipeline transported Its 5~
billionth barrel from the North Slope to the deep-
water terminal at Valdez, In the Gulf of Alaska.
Thls record represented the estimated halfway
point for production from the Prudhoe Bay field,
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which has accounted for about 17 percent of lhe
Nation's output since 1977 (Pacific Oil World, Jan.
1987).

The second largest oil field in the United
States, the Kuparuk River field, produced about 94
million bbl of oil in (986, or an average of about
258,000 bbi/d. Beginning in December, a new
production (acility was brought on line to boost
daily output by about 16 percent to 300,000
bbl/d.  The Kuparuk f{ield produced its 200-
millionth barrel alter 4 years of opcration (Alaska
State Oil and Guas Conservation Commission,
1987).

The Milne Point field, the third field to
produce oil on the North Slope, has suspended
production only 1 year afier beginning operation.
Conoco, Ine., and partners (Champlin Petroleum
Co., Cities Service Oi) and Gas Co., Chevron USA,
inc., and Reading and Bates Petroleum Co.) ciled
several factors for the shutdown, including the
depressed price of erude oil, and equipment prob-
lems that cut daily output by half (from 20,000 to
10,006 bbl/d). ‘The Milne Point field contains
estimated recoverable reserves of 100 million bbl,
with plans for the field to produce 30,000 bbi/d.
Conoco is keeping the lacility operational, should
there be a sudden inerease in the price of oll
(Petroleum Information's Alaska Report, Dee. 10,
1986).

On December 15, 1886, the Lisburne fleld
became the fourth oll field 1o Degin production on
the North Slope. ARCO Ataska, Inc., and its
partners Exxon Co. USA and Standard Alaska
Production Co. plan to produce 40,000 to 50,000
bbl/d from the f(leld, which wunderlies the
northeastern part of the Prudhoe Bay field. The
Lisburne production Facility has a capacity to
produce 100,000 bbl/d from the 300 million bbl of
estimated recoverable reserves (Petroleum Infor-
mation's Alaska Report, Dee. 17, 1988).

The Endicotl field, with reserves at 350
million bbl of oll and 808 billion ft° of gas, is
scheduled to begin production in late 1987. Stan-
dard Atlaska Production Co. is using two island
bases for the development of this field. Oil from
the Endicott field will be transported by pipeline
to the Trans-Alaska Pipeline's Pump Station No. 1
at Prudhoe Bay (Pacific O] World, Jan. 1987).

ARCO Alaska, In¢c., has concluded a 2-year
pilot projeet to delermine the feasibility of
producing the estimated 20-billion-bbl heavy-oil
aceumulation at the West Sak field on tha North
Slope. The reservolr covers about 250 mi “ gnd is
located at depths between 3,000 and 4,000 f1, The
project involved Injecting hot water into the
reservoir in hopes of reducing the viscosity of the
oll, thereby allowing the oi! to flow more easily
through the reservolr (Anchorage Daily News, Jan.
22, 1987).

The Katalla oll [ield located in the Gulf of
Alaska, abandoned since the 19340's, has been
reactivated. Alaska Crude Corp. {ACC) resumed
drilling the KS No. 1 well in 1986. However, by
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November, ACC had suspended operations st ihe
Katalla River location, where the company had
ptanned to drill 10 shallow production wells to
recover an estimated 3 mitlion bbl of oil (Petro-
leum Information's Alaska Report(, Dec. 31, 1985).

Activity by Federal Agencies
U.S. Geological Survey

The North Slope continues 10 be the focus of
most USGS studies related to onshore oil and gas
resources. Many of these studies are part of the
Lvolution of Sedimentary Basins program or the
Gas Hydrate program. South of the Brooks Range,
basin studies are suvpported by ihe AMRAP. The
paragraphs below summarize recent activities;
selected pertinent reports are Jisted with the
USGS and DOE publicuations in appendix 1.

Many of the numerous 1alks and posters
concerning the geologic aspects of Alaskan oll and
gas resources that were presented at the regiona)
meeting of the American Association of Petroleum
Geologists (AAPG) and the Society of Economle
Paleontologists and Mineralogists (SEPM) held in
Anchorage in 1985 are nearing publication. More
than 100 papers and abstracts are scheduled for

mid-1987 publication by the SEPM'S Pacific
Section and the Alaska Geological Society
(Tailleur and Weimer, 1987), The National

Conventlion of the AAPG and SEPM, 10 be held in
L.os Angeles in June 1987, will have several talks
and posters reviewing studies in Alaska Dy the
USGS (for list of abstracts, sece AAPG Bulletin, v.
71, no. 5, 1987).

National Petroleum Reserve in Alaska

The operational phase of the Federal petro-
leum-exploration program in the NPRA was com-
pleted in 1881. A nontechnical report (Grye, 1985}
describes this program. Meanwhile, more than 30
leehnical papers by USGS scientists will be
published as a future USGS Professional Paper.
Topies included are stratigraphy, sedimentation,
seismic stratigraphy, petrography, paleontology,
biostratigraphy, petroleum source-rock geochem-
Istry, stroetural geology, direct hydrocarbon
detection by aeromagnetle and helium methods,
assessment results, and exploration history. Most
data from the 1974-81 exploration program, as
well as numerous pertinent contractor reports, are
available 1o the publie through the National Geo-
physical and Solar-Terrestrial Data Center,
Boulder, CO 80303. Their catalog itemizes infor-
mation about 38 wells, 14,770 line-miles of
seismic-reflection  surveys, 52,000 gravity
measurements, and numerous reports about geol-
ogy, geophysics, the environment, construction,
and logistics.

Gas Hydrates

The North Slope natural-gas-hydrate-evalua-



tion project, funded by the DOE, continued to be
very active through 1986. Study of the physical
properties controlling inplace nalural-gas—hydra_te
stability dominated the research efforts. Topics
of talks and pubtications during 1986 included: an
evaluation of subsurface geothermal gradients and
Lheir effect on gas-hydrale stability (Collett and
others, 1986b), determination of the regional
effect of freezing-point depression at the base of
ice-bearing permafrost (Collett and others, 1986a),
and development of a regional stratigraphic-corre-
lation framework (Molenasar and others, 1986g,
b). Geologic and geochemical samples collected
from an ARCO Alaska Co. production well in the
Kuparuk River field are being studied to determine
the compositions of nstural gases in the near-
surface sediments (at depths of 0-1,000 m) of the
North Slope and to characterize the polential gas-
hydrate reservoirs.

Petroleum Potential of the Eastern Brooks Range

In another DOY-funded study, the USGS and
university scientists conducted geologic studies in
the eastern Brooks Range and Charley River-Esgle
areas (area 9, fig. 7). The goal of these studies is
to project the known structural and stratigraphic
relations into the Yukon Flats sedimentary basin
and to evaluate the potential of that area for
generating and trapping deep gas resources. This
work is part of a larger effort to evaluate the
potential for the occurrence of deeply buried
petroleum resources along ancient convergent
continental marging where obductive processes
have been dominant. Fleld mapping and paleonto-
logic and geochemical siudies have shown new age
and structural relations in these geologically
complex areas, in which several accreted terranes
are now recognized.

Interior Basins of Alaska

During 1986, USGS scientists continued their
work summarizing the geology and evaluating the
petroleum potential of the interior sedimentary
basins of Alaska (\hose south of the North Slope
and generally north of Cook Inlet; see fig. 4).
During a 5-week helicopter-supportied field
program, the facies relations, sedimentology, and
biostratigraphy of the Tertiary fluvial and lacus-
trine deposits in the Nenana Basin were studied.
Using Rock-Eval pyrolysis, vitrinite refiectance,
and kerogen tests, the petroleum-source potential
of the coals and mudrocks associated with \he
Tertiary deposits was determined. Two articles in
USGS Circular 998 show the results of the Nenana
Basin studies (Stanley, 1987a, b) and a poster
session presented at the 1987 National American
Association of Petroleum Geologists Convention
summarizes the reconnalssance study of the Cani-
well Formation (Stanley, 1987c¢). Future studies
include interpretation of the stratigraphy and
petroleum geology of the two wells drilled in the
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basin. During an additional 3-week reconnaissance
field program, the petroleum potential of the
Matanuska Valley north of Anchorage, the Copper
River basin, and the Yukon-Kandik Basin was
assessed. Two abstracls and a poster session
presented at the 1987 National AAPG Convention
in Los Angeles review the findings of this recon-
naissance work (Cook and others, 1987; Magoon
and others, 1987).

Central Arctic Management Area

The USGS is working In cooperation with
BLM geologists and geophysicists on an oil and gas
agsessment of the Central Arctic Management
Area (CAMA), lands between the NPRA and the
ANWR north of lat 68° N. (fig. 7). The Brooks
Range overthrust belt, along the south boundary of
the CAMA, is & geologically complex area with
structures similar to those of oll-bearing areas in
\he Rocky Mountains. Fieldwork in the 1:250,000-
scale Killik River and Chandler Lake quadrangles
has been completed, and an evaluation of the
petroleum potential is underway. Objectives of
1his study include: (1) the type and abundance of
potential hydrocarbon traps, (2) the extent and
distribution of potential reservoir rocks, and (8)
the potential for hydrocarbon-source rocks by
organic geochemical analyses.

Additional Studies

Results of several USGS studies have
recently been released. USCS Bulletin 1598
(Magoon, 1986) is a collection of 3 dozen papers on
geologic studies related 10 the Continental
Offshore Stratigraphic Test (COST) well drilled in
Lower Cook Inletin 1977, In early 1986, the USGS
presented its second annval McKelvey Forum on
Energy Resources in Denver, Colo. Four talks and
posters dealing with Alaskan petroleum geology
and energy resources, most on the North Slope,
were presented. Abstracts of these were published
in USGS Circular 974 (Carter, 1988).

Bureau of Land Management

In establishing and implementing an oil and
gas leasing program as required by Section 1008 of
ANILCA, the BLM has made land availabie for
noncompetitive oil and gas Jeasing and for mineral
entry under the Mining Law of 1872 in three areas
south of lat 68° N. The Minchumina zrea was
opened in 1981, the Denali-Tiekel area in 1982,
and the Seward Peninsula in 1983, As of
December 30, 1986, the BL.M had issued approx!-
mately 373 leases on 91,95) acres in the
Minchumina area, 6,018 leases on 1,119,388 acres
in the Denali-Tiekel area, and 1,896 leases on
1,067,706 acres in the Seward Peninsuia. A total
of 291,285 acres was Jeased In lhese areas during
1988. The locations of the general lease areas are
shown in figure 7.
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The National Wildlife Federation v. Burford
et al. lawsuit, concerning land withdrawals and
classifications, specifically affects areas of the
Seward Peninsula opened to oll and gas leasing and
the mining laws under the authority of Section
204(a) of the Federal Land Policy and Management
Act, by Public Orders 6477 and 6559 of October 5,
1983, and August 9, 1984, respectively. An injune-
tion effective February 14, 1986: (1) enjoins the
Department of the Interior from revoking with-
drawal or termination classifications in ex!stence
as of January 1, 1981; (2) enjoins the Department
of the Interior from taking actions inconsistent
with gpecific terms of the above withdrawals or
classifications; (3) suspends all revocations of
withdrawals and terminailons of eclassifications
completed after January 1, 1981; (4) allows the
Department of the Interior to acecept fllings
required by law; and (5) exempts Alaska from the
order where lands affected are for Native or State
conveyances. Essentially, for the Seward
Peninsula area, any pending offers on oll and gas
leases will be suspended, and no new offers wilt be
consldered. Mining Plans of Operations may not
be approved if the lands were not open 1o location
on January 1, 1881, and the lands remain ¢losed to
the full operation of the mining Jaws. However,
many areas were open fo the location of metailif-
erous minerals under the terms of the wlthdrawals
In effect before January 1, 1981.

A fifth lease sale in the NPRA (flg. 7) was
postponed again in 1988, owing to low demand for
NPRA leases and falling world crude-oil prices. A
demand and market analysis wlll be completed in
1987 that should shape the leasing schedule for the
near future. Since leasing began in 1982, 56 leases
covering approximately 1,350,000 acres have been
issued in the NPRA; 13 Jeases were relinquished
or terminated in 1986.

There were no new exploratory wells drilled
on BLM-administered land during 1986.

By June 1987, the BLM provided the FWS
with oil and gas resource assessments for 4
national wildlife refuges; Kenal, Becharof, Alaska
Penjngula, and Yukon Flats (fig. 2). The FWS will
use these asssessments to help determine whether
oll and gas leasing and development s compatible
with Lhe intent of these refuges.

The BLM is transfecring lands in the “utility
corridor” along the Trans-Alasks Pipeline between
the Yukon River and Washingion Creek (fig. 7) to
the State of Alaska. The BLM began preparing a
resource-management plan in 1986 for this
corridor and adjacent BIl.M-administered lands
north of the Yukon River. Iacluded in this plan-
ning effort is a study of oil and gas resources,
wilderness characteristics, and wildife resources
in the CAMA, as required by Section 1001 of
ANILCA. This study, to be completed by the BLM
no laler than December 1988, will be the basis for
recommendations concerning future use and
management of BLM land in the central North
Slope area. BLM geoscientists ace working in
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conjunction with USGS geologists to =2ss8ess the
petroleum potential of the CAMA,

The Annual Report of the BLM's Branch of
Pipetine Monitoring is available through its Public
Affairs Office in the Federal Building In
Anchorage. This branch, part of the Division of
Mineral Resources, assures that the terms and
conditions of the Alyeska Pipeline Service Co.'s
pipeline right-of-way are met.

The BLM's Involvement with the Northwest
Alaska Pipeline Co.'s proposed Alaska Natural Gas
Transport System (ANGTS) remains at a low level
because the project has been delayed. The Yukon
Pacific Corp. submitted & modification to Its
right-of-way spplication to the BLM for its pro-
posed Trans-Alaska Gas System (TAGS, fig. 7)
from Prudhoe Bay to tidewater. The liquefied-
natural-gas facility and port is now planned for
Anderson Bay In the port of Valdez. The viability
of both pipeline projects is linked to worldwide
demand for and price of natural gas.

Fish and Wildlife Service

The primary efforts of the FWS in Alaska ere
to protect and conserve fish and wildlife and thelr
habitats, and to administer 16 national wildlife
refuges (fig. 2). The FWS also cooperates with
other Federal and State agencies in similar efforts
on behalf of wiidlife throughout Alaska. Any oll-
or gas-related sctlvities In refuges are subject to
FWS restriclions and protective stipulations.

Kenai National Wildlife Refuge

The Kenai National Wildlife Refoge is the
only refuge in Alaska from which oil and gas have
been produced. In 1986, 30 1o 35 wells continued
crude-oil production from the Swanson River,
Alaska's flrst commercial (ield; production was
down to approximately 5,500 bbl/d. A workover
rig was active in the lield, correcting problems at
several of the wells. Maximum produetion of
about §0,000 MCF/d from 4 gas wells and about
450 bbl/d from 2 oil wells is being produced at the
Beaver Creek field.

In 1985, an agreement was reached between
Chevron USA, Inc., and the U.S. Environmental
Protection Ageney for the cjeanup of polychlor-
inated-biphenyl (PCB)-contaminated materiats
inadvertently used In oil~development activities
for dust control on some Kenai National Wildiife
Refuge parking areas and roads. That agreement
and the established cleanup levels have been
accepted in 8 memorandum of understanding with
ARCO Alaska, Ine., the unit operator, as of Octo-
ber 1, 1986. Contaminated roads have been
blocked, and highly contamingfed areas have been
tarped and secured in response to the agreement,
The change in unit operator necessilated a rebid-
ding for cleanup of the PCB soil contamingtion.
Mitigation maps were developed from an analysis
of more than 1,000 soll samples. A contract to the
successful bidder for cleanup was awarded in April
1987.



Activilies under Section 1008 of ANILCA

Section 1008 of ANILCA provides for oil and
gas studies on refuges in Alaska to provide infor-
mation for use in future land-management
decisions. In 1988, special use permits were issued
for surface geologic work in the Alaska Maritime
and Yukon Flats National Wildlife Refuges.
Chevron USA, Inec., obtlained a special use permit
for a gravity study in the Kenal National Wildlife
Refuge. Spectal use permits include numerous
stipulations for ensuring that permitted activities
are environmentally sound and compatible with
refuge purposes, and are designed for the specific
locale and activities of the proposal. Bonds of
$10,000 must be posted before any company can
undertake such work in Alaska refuges. Copies of
data resulting from such exploration must be
submitted to the FWS8; they remain confidential in
storage with the BLM,

Section 1008 of ANILCA salso calls for estab-
lishing a program for oil and gas leasing on Federal
lands south of lat 68° N,, pursuant to the Mineral
Leasing Act of 1920 as amended. This program
does not apply to those refuge lands where the
Secretary of the Interior determines, after con-
sideration of the national interest, that oil and gas
exploration or development would be incompatible
with the purposes of the refuge. Seection 304(g) of
ANILCA cites a comprehensive conservation
planning process as the means for identifying parts
of refuges where leaging or related activities may
be compatible. A final plan was issued for the
Togiak National Wildlife Refuge in 1986 (U.S. Fish
and Wildlife Service, 1986e). Draft plans were
releagsed for the Kanuti, Koyukuk, Nowitna, and
Selawik National Wildlife Refuges In 1986 (U.S.
Fish and Wildlife Service, 1986a, b, ¢, d); final
versions for those refuges, as well as for the
Yukon Flats, Tetlin, and Kodlak National Wildlife
Refuges, are scheduled for 1987. Draft and final
plans for the Yukon Delta and Innoko National
Wildlife Refuges will be prepared in 1987. Draft
plans prepared for the Alaska Maritime and Arctic
National Wildlife Refuges in 1987 will be finalized
in 1988 (see fig. 2 for NWR locations).

National-interest determinations involved in
the Section 1008 process are being requested from
the DOE. In 1986, the DOE determined it to be in
the natlonal interest to allow leasing anywhere
within the Kodiak National Wildlife Refuge. The
BLM is providing the FWS with information on the
oil and gas potential of refuges for use in final-
izing leasing policy on the comprehensive conser-
vation plang. Preliminary information has been
provided for the Alaska Peninsula, Becharof, and
Yukon Flats Natjonal Wildlife Refuges.

Refuge lands leased by the BLM will be
ecompetitively leased if the land is in a Favorable
Petroleum Geologic Provinee {as identified by the
Minerals Management Service) (fig. 7), or noncom-
petitively leased if not within such a provinee. All
leasing, exploration, and production would be
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subject 10 permits and stipulations designed to
protect fish, wildlife, and subsistence activities.

Mineral-Activity-lmpact Assessment

FWS  mineral-related actjvity includes
making recommendations for mitigating adverse
impaets on fish, wildlife, and their habjtats. To
this end, the FWS reviews U.S. Army Corps of
Engineers permit applications under Scction 404 of
the Clean Water Act of 1977; these applications
may involve public or private lands. This review
includes making recommendations for minimizing
habitat losses in all proposals for new or modified
roads, pads, well sitings, and operations.

As a result of Section 404 permit
negotiations concerning the onshore part of the
Lisburne project (fig. 4), a 1984 letter of sgree-
ment from ARCO Alaska, Ine., stated their intent
to mitigate for habital losses from grave! fill in
consultation with the FWS. Negotiations under
1his agreement to ensure that impacts are fully
mitigated continued in 1986, The process of
quantifying losses and determining exactly how to
minimize them has been difficult. Compensation
of losses through acquisition and management of
habitat outside the project area may be
necessary. However, ARCO Alaska, Inc., has not
yet agreed to compensale for habitat losses.
Discussions have begun on controlling gull and fox
populations that have become abnormally high in
North Slope oil-development areas, resulting in
increased predation on eggs and young birds.
However, the FWS does not support predation
control as an appropriate mitigation for habitat
losses.

Field activities in northern Alaska included
continuing water-quality studies of North Slope
lakes and tundra ponds both within and away from
development arcas between the Colville and
Canning Rivers. Contaminant studies in the
Prudhoe Bay/Kuparuk oi) fields included collecting
sedgegrass, chironomids, and Daphnia for analysis
of metals uptake; sedgegrass samples were
analyzed for the uptake of hydrocarbons. Water
and sediment samples were also collected.

The FWS helps monitor studies regarding
impacts to birds and fish from the offshore produ-
ction well, causeway, and related facilities for the
Endicotl project. The studies began in 1985 and
are to continue throughout the lifetime of the
project. The FSW is a member of the interagency
technical-review committee involved with this
project. As part of the mitigation required for the
Endicott project on the North Slope, the FWS has
been jointly managing, with Standard Alaska
Production Co., a study of Arctophila (Aretie
pendant grass) to determine the feasibility of
revegetating disturbed wetlands.

The Habitat Management Plan for the Tesh-
ekpuk Lake Special Area (fig. 7), In the northeast-
ern part of the NPRA, was developed in 1986 by
the BLM in cooperation with the FWS and the
Alaska Department of Fish and Game, in accor-




dance with a 1985 memorandum of agreement.
One of the most productive and dlverse wetland
ecosystems in Arctic Alaska, this area may be
made available for leasing, although it has a low
oil and gas potlential, given current economies and
logistics of development. A final decision on the
pian was postponed, pending results of further
studlies on black brant use of the ares.

The FWS commented on several proposed
Siate oil and gas lease ssles (fig. 6) during 1986: 45
(Hope Basin), 49 (Cook [nlel), 50 {Camden Bay}, 51
(Prudhoe Bay Uplands), 54 (Kuparuk Uplands), 55
(Demarcation Bay), 56 (Alaska Peninsula), 57
(North Slope Foothills), and 63 (Tanana Basin), as
well as the proposed 3-year plan for Stale oil and
gas lease sales. Additionally, lhe FWS commented
on the Minerals Management Service draft envi-
ronmenial-impact statement for the Federal
Beaufort Sea Lease Sale 97, and two plans of
operation for the previous Beaufort Sea l.case Sale
82. The ¥WS's Fish and Wildlife Enhancement
field office in Fairbanks conlinued permit review
and consultation activities for infill projeets,
primearily secondary and tertiary recovery, at the
Prudhoe Bay oil [ield and for expansion of the
Kuparuk oi! field.

A report on the 1985 I'WS workshop on the
potential impacis to caribou and the mitigation
possibilities with ¢il development an the cosastal
plain of the ANWR was prepared by Elison and
others (1986), before a similar conference
sponsored by the Alaska Oi! and Gas Association
and the Alaska Department of Fish snd Game.
The second conference, in October 1986, addressed
the broader issue of the impact on caribou from oil
and gas development throughout the North Slope.
The FWS was a conference participant.

Department of Energy
Arctlic Activities

The  Arctic and  Offshore Research
subprogram of the DOE's Advanced Process Tech-
nology program was established 1o enhance petro-
leum-energy development by examining critical
natural forces (such as sea ice and subsea-perma-
frost (ormation) and their effects and to establish
a data base for Arctic paramelers. Much of the

subprogram's efforts are direcled at offshore
development (Morgantown Energy Technology
Center, 1987a); onshore objectives Involve

enhanced oil recovery and study of heavy oil, oil
shale, and tar sands.

In 1986, the DOE continued developing the
Arctlic energy-related technology data base
(AORIS), sponsoring seminars (Morgantown Cnergy

Technology Center, 19886), coordinating
interagency research, and studylng the
applicability of recovery techniques lo Arctic

pelroleum occurrences.

AORIS is a computerized information service
designed 1o assist the technological and planning
community in the development of Aretic oil and
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gas resources. It has three principal components:
a directory that lists approximately 85 data bases
containing Arctle energy-related information and
how to access them; g bibliographic/management
information system (B/MIS) contgining approxi-
mately 7,000 references and abstracts on energy-
related research; and a scientific and engineering
information system containing quantitative data

on ses ice, lee gouging/scouring, and subsea-
permafrost characteristics from the B/MIS
citations. AORIS also contains much unpublished

information on the Aretice,

Sea-Floor-Soils Research

To improve Arctic petroleum-developmeni
technology, the DOL sponsored sea-ice and sea-
floor-soila research through several institutions
and agencles. At the University of Alasks,
research was on ice-island generation from the
Canadian lslands ice shelves and their drift paths
into the Alaskan Beaufort Sea, and on determining
spray-ice bond sirength to offshore structures and
vessels. Several jee islands that have calved off
the Canadian Ellesmere Island ice shelves during
the past few years are being electronically tracked
in hopes of developing a drift-simulation model.
Most of these buoy-equipped ice islands are cur-
rently located off Axel Heiberg lsland, about 375
miles west of Greenland, and are slowly
proceeding soulhwest toward Alaska., Sea-spray-
ice bond shear strength to various structural and
protqlctive coatings has also been determined (1-4
Ib/in%). Research demonstrated that a
polyethylene coating showed the most potential
for rapid shedding of spray ice by gravity loading.

Through the U.S. Army's Cold Regions Re-
search and Engineering Laboratory, in cooperation
with the USGS, research is designed to determine
the seasonal changes in temperature and salinity
at the seabed and how those changes influence
seabed freezlng and the occurrences of ice-bonded
permalrost. During August 1985, four instrument
packages thal mesasure temperature and salinity
values at the seawater/seabed interface were
deployed in Marrison and Prudhoe Bays (fig. 7).
Information was ecollected hourly over the past
year, and the instruments and dals were retrieved
in August 1988. The data are currently belng
evaluated.

Research conducted by Sandia National
Laboratories, In cooperation with the Minerals
Management Service, was on measuring accelera-
tion ang velocity responses of the sea-floor soils to
strong earthquakes. A redesigned Seafloor Earth-
quake Measurement System (SEMS [I) unit was
deployed near Shell's Elen-Elly platforms aboat 10
mj west of l.ong Beach, Calif., in 250 ft of water.
This unit successfully monitored two separate
earthquakes measuring 6.0 and 5.8 on the Richter
scale that oceurred In southern California in July
1986. This was the first lime earthquakes that
occurred near an offshore drilling platform have
been monitored simultaneously by sensors located



on land (USGS seismic stations along the coast),
aboard offshore platforms (Sheli-installed Instru-
mentation), and beneath the sea floor (the SEMS Il
monitor, burled aboul 5§ ft Into the seabed). The
DOE plans to deploy SEMS Il in the Bering Sea
doring the late 1980's (fig. 7).

Also in cooperation with the USGS, DOE
research was on the age and features of deep-
water ice gouging (155~ to 210-ft water depth) in
the Beaufor! Sea and the factors controlling the
location of the ice-ridging shear zone, where
shorefast ice meets the moving icepack. These
gea-floor chracteristics are Jmportant in locating
sea-floor equipment and pipelines in the area of
the shear zone. The ice-gouging study demon-
strated strong geologic evidence that the gouges
observed in water depths to 210 ft could have
oceurred during the past few hundred years. The
ice-ridging shear zone occurs at essentially the
seme position (in about 60 fi of water) year after
year, generally associated with a break in siope.
The bulldozing action of the ice and the currents
shape and maintain these shoals.

Petroleum Research

A primary petroleum target i8 gas-hydrate
reservoirs, which contain gas in a solid, icelike
form. Occurrences of such hydrates have been
ldentified on Alaska's North Slope, and the tech-
nology for characterizing and developing this
resource is under study as part of the DOE’s Envi-
ronmenta) and Advanced Research subprogram.
Subprogram eflforts have recently been conecen-
trating on laboratory testing of natural and syn-
thetic hydrates to define the pressure and temper-
ature conditions and geophysical and mechanieal
properties in both inhouse and contractors'
facilities (Morgantown Energy Technology Center,
1987b).  Arctic onshore and offshore research
studies to determine the inplace conditions of gas-
hydrate deposits have been Initiated by the DOE in
cooperation with the USGS as well as with ARCO
Alasks, Standard Oil Co., and CONOCO.

The DOE's research on deep-source gas is
focused on evaluating the potential for recovering
gas from depths greater than 30,000 ft, based on
the hypothesis that natural gas would be generated
in sediments carried to {hese depths by teclonic
processes. Primary reservoir largets are former
subduction zones where suilable sediments have
been encapsulated. One of the study areas fis
Yukon Flats near Fairbanks (no. 9, fig. 7), where
cooperalive stratigraphic, struetural, and
meagnetotelluric  studfes  are  under  way
{Morgantown Energy Technology Center, 1987c).
The DOE has also sponsored a search for 2uch gas
sources in south-central and southwestern Alaska
through the University of Alaska.

Arctic National Wildlife Refuge

The first multidisciplinary compilation of
Federal reports on the ANWR was released 1o the
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public in 1986 (U.S. Fish and Wildlife Service and
others, 1886). This report is the culmination of
several years of Congressionally mendated studies.

The Arectic National Wildllife Range was
created in 1960 by Public Land Order 2214,
encompassing 8.9 million acres of northeastern
Alaska. In 1980, with the enaciment of ANILCA,
this unit was enlarged to 18.06 million acres and
renamed the Arctic Natjonal Wildlife Refuge.
Subsequently, other additions, including the utility
corridor immediately south of the original range,
have increased the size of the ANWR to about 19.5
million acres. Also in ANILCA, Congress desiy-
nated approximately 8 million acres of the ANWR
as wilderness to be managed under the terms of
the Wilderness Act (78 Stat. 892).

In Section 1002 of ANILCA, Congress: man-
dated s comprehensive and continuing inventory
and assessment of the fish and wildlife resources
on an approximately l.5-million-eere strip of
coastal ptain, now known as the 1002 area,
between the Staines-Canning Rlver boundary of
the ANWR and the Aiehilik River (figs. 8, 9);
required an analysis of the environmental impact
of oil and gas exploration, development, and
production; and authorized exploratory activity
within the 1002 area in & manner that would avoid
significant adverse effects on the fish and wildlife
and other resources. Thal section required the
Secretary of the Interior:

1. To conduct a baseline study: to assess the
size, range, and distribution of the populations
of lish and wildlife; to determine the extent,
location, and carrying capacity of the habitats
of the fish and wildlife; to assess the impacts
of human activities and natural processes on
the fish and wildlife and their habitat; and to
analyze the polential impacts of oil and gas
exploration, development, and production on
such wildlife and habitats, and on the culture
and lifestyle of affected Native and other
peoples; and

2. To prepare and submit, not earlier than De-
cember 2, 1985, and no! later than September
2, 1986, a report Yo Congress containing: the
identification, by means other than drilling of
expioratory wells, of those areas within the
1002 area that have oll and ges production
potential, with estimated volumes; the
description of the f(ish and w!ldlife, their
habitats, and other resources within such
sreas; and an evalustion of the adverse
effects that the carrying out of further
exploration for, and the development and
production of, oil and gas within such areas
will have on the resources described. This
report ghall also contain: a deseription of how
such oi! and gas may be transported to proces-
sing facilities; an evaluation of how such oil
and gas relates to the national need for addi-
tiona!l oil and gas; and recommendations es to
whether further exploration, development,
and production should be permitted and, if so,
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Figure 8.--1002 area of the Arctic Coastal Plain, Arctic National Wildllfe Refuge, is

subject of a petroleum assessment.
part of a designated wllderness area.
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what additlonal legal auvthorily is necessary to
ensure that the adverse eflects of such activi-
ties ar¢ avoided or minimized.

The FWS is the overall coordinator of the
Section 1002 resource assessment. In June 1983,
an interagency memorandum of understanding was
negotialed that provided for assislance from the
BLM and the USGS in assessing the hydrocarbon
potentisl ol the 1002 area of the coastzl plain and
in preparing the report to Congress. An Inter-
agency Review Panel, composed of representatives
from these three agencies and chaired by the FWS,
was formed to review and make recommendations
concerning the proposals from industry to conduct
geologic sludies and geophysical surveys in the
1002 area. An Interagency Advisory Work Group,
composed of representatives from the same
agencies and again chaired by the WS, was
formed in March 1984 1o oversee preparation,
including the writing of some sections, of the
report. This group called on more than S0 secien-
tists from the Deparlment of the Inierior to
provide dsta and analyses of the biologic, physical,
cultural, and economié environments; conduct
geologic and geochemical investigations; and
provide interpretations and analyses of the geo-
physical surveys, principally seismic and gravity,
for the Secretary's report to the Congress.

Pish and Wildlife Service

The FWS conducted baseline studies, as
directed by the Congress, from 1981 1o 1985.
These studles focused on defining: (1) the ecology,
distribution, and abundance of fish and wildlife
species (fig. 10); (2) wildiife habttats within the
1002 area; and (3) the impacts of seismic explora-
tion on tundra vegetation. An initial baseline
report on fish, wildlife, and habitat resources was
prepared by Garner and Reynolds, {(1983), with
annua! updsies for field studies from the years
1983-84 (Garner and Reynolds, 1984, 1985); a
report summarizing these results was prepared by
Garner and Reynolds (1986).

Under YWS special permits, Geophysical
Serviee, Inc., sponsored by 23 participants the first
season and by 2} partieipants the second season,
conducted group seismic surveys during the
winter-gpring months of 1984 and 1985. A total of
760 line-miles of seismic dzta, with associated
gravity observations, was obtained in 1984, and
573 line-miles of Vibroseis seismic data in 1985.

Geologie field parties from 13 different
companies collected surface geologic information
in the 10602 area during the summers of 1983-85.
International Technology, Ltd./Pholtogravity Co.
was authorized to obtain gravity readings on an
approximately 1-by-2Z-mi grid spacing over the
entire 1002 srea in fall 1983; approximately 1,300
gravity readings were obtained during this
survey. Chevron Alaska, Ine., conducted & surface
geologic study on the adjacent wilderness area
under a special use permit in 1986. Also under a
special use permit, two towers were érected in the
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Figure 10.--The musk ox is one of the
inhabltants being studied in the
Arctle National Wildlife Refuge

1002 area. Photograph courtesy
of Fish and Wildlife Service.

ANWR as navigalion aids for offshore oil and gas
exploration and drilling activities. All exploration
activities were closely monitored by the FWS, and
all companies were required to submit copies of
the dats obtained as a result of \heir studies. The
confidentiality of Ihose dala is addressed under
the regulations that govern the 1002 area explora-
tion program.

A lawsuit filed by a coslition of environ-
mental organizations (Trustees for Alaska,
American Wilderness Alliance, Defenders of
Wildlife, Northern Alaska Environmenial Center,
and the Wilderness Society) delayed submission of
the report to the Congress. The court ruling in the
organizations' favor was upheld upon appeal. That
1986 ruling required the FWS to prepare an EIS and
to solicit public comments before the Seecretary's
submission of the report to the Congress.

The draft, "Arctic National Wildlife Refuge,
Alaska, Coastal Plain Resource Assessment,
Report and Recommendation 10 the Congress of
the United States and Legislative Environmental
Impact Statement," was released on November 24,
1986 (U.S. Fish and Wildlife Service and others,
1986). The public-comment period extended
through February 6, 1987, and three hearings were
held on the repori: January 5, 1887, in Anchorage,

Alaska; January 6 in Kaktovik, Alasks; and
January 9 in Washington, D.C.
More than 11,000 letters were received

during the publiec-comment period. Approximately
two-thirds favored opening the 1002 area of the
coastal plain to oll and gas leasing; one-third
supported no development and a wilderness desig-
nalion for the area.




The final report was released on April 20,
1987 (Clough and others, 1987). It includes a
separate 998-page volume of all substantive com-
menis received from the publle, as well as various
opinion letters and substantive wriiten teslimony
received at the public hearings. The Secretary of
the Interior confirmed the draft recommendation
of the Assistant Secretary for Fish and Wildlife
and Parks. His recommendation is thal the
Congress authorize (ull leasing of the 1002 area, in
an orderly oil and gas leasing program which
avoids unnecessary adverse effects on the 1002
area's wildlife, habitat, and environment.

Bureau of Land Management

The BLM's cooperative contribution to the
ANWR 3002 area studies, mandated vunder
ANILCA, and 1o the Secretary's repori {o the
Congress included geophysical mapping of geologic
structures with the potential for economically
recoverable oil snd natural gas resources, delin-
ealing the infrastructure required to get the
potential resources to a point of lransshipment to
market, and evaluating the relation of those
potential resources to the nationa)l needs for
domestic ojl and gas resources. Speclific studies
and accomplishments included:

. Participation on the FWS-BLM-USGS Inter-
agency Review Panel for proposed geological
and geophysical exploration plans;

2. Participation on the FWS-BLM-USGS Inter-
agency Advisory Work Group and assislance in
the preparation of, and in the reviews of, the
various sections of the Seeretary's report;

3. Analyses and interpretations of geophysical
survey data, principally seismie, provided by
industry; the integration, in conjunction with
the USGS, of these interpretalions with
geologic information provided from surface
outerops and from well logs in adjacent areas;
and the preparation of time, depih, and
isopach maps for the 1002 ares;

4. Seismic delineation and mapping of 26 signif-
icant oil and (or) gas prospects an, or
generally within, the 1002 area boundaries;

5. Participation with the USGS in developing the
assessment of both potential inplace and
polential recoverable petroleum resources in
the 1002 area;

6. Projection of an exploration (drilling), devel-
opment, production (with associated infra-
structure), and transportation  3scenario,
including a generajized pipeline routing, for
bringing any discovered and economiecally
recoverable petroleum resources 10 market;

7. Assessment of various options, with an evalu-

ation of their engineering, environmental, and .

economic advantages and disadvantages, for
transportation of petroleum from the 1002
ares;

8. Determination of threshold oil-field sizes for
economic viability under various assumed
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crude-oil markel prices, inflation
disecount rates, and royslty rates; and

9. Assessment of the effect of major oil and (or)
gas discoveries within the 1002 ares on the
national security and flexibility for indepen-
dent action, the Nation's economie healih, and
balance-ol-payments problems at the turn of
the century.

rates,

U.S. Geological Survey

The USGS' cooperative contribution to the
ANWR 1002 ares studies, mandated under
ANILCA, and to the draft of the Secretary's report
10 the Congress Included determination of the
geologic framcwork, geologic trends and stratl-
graphic relations, petroleum geology, potential
development in conjunction with the BLM, and a
resource assessment, as well as a deseription of
the physical environment of the )002 agrea.
Specific¢ studles and accomplishments included:

1. Participation on the FWS-USGS-BLM Inter-
agency Review Panel for proposed geologlc
and geophysical exploration plans;

2. Participsiion in the FWS-USGS-BLM Inter-
agency Advisory Work Group and assistance in
the preparation of, and in the reviews of, the
various sections of the Secretary's report;

3. Geologic fleldwork, including rock sampling
for organic and other chemical analyses, at
various localities within the 1002 area and In
adjacenl areas where rock formations, antici-
pated to underlie the 1002 area, crop out;

4. Reconnaissance snow and spring-discharge
surveys, and computation of drainage areas,
maximum flood discharges, unit runoffs, 2-
and 50-year-flood characteristies, for major
streams within the 1002 area;

5. Preparation, in cooperation with the PWS and
the U.S. Army's Cold Regions Research and
Engineering Laborstory, of "Vegetation and
Land Cover" maps (1:250,000 scele) for 1he
1002 area, using digital Landsat
multispectral-scanner and digital-terrain data
(Acevedo and others, 1982);

6. Preparation of "Engineering-Geologic Maps of
Northern Alaska Coastal Plain and Foothills
of the ANWR," including generalized surficial
deposits of the 1002 area, on a 1:250,000 scale
{Carter and others, 1386);

7. Preparation of a newly compiled geologle map
(1:250,000 scale) of the 1002 area, the contin-
uation of the cosastal-plain areas 1o the east
and to the west, and the mountainous areas,
with outerops of significance to 10802 area
studies, to the south (Bader and Bird, 1986);

8. In cooperation with BLM geoscieniists,
determination of the geologic-structural
framework, Iidentification of regional and
loca) geologic trends and stratigraphic rela-
tions, and integration of surface geology with
the geophysical survey data, principally
selsmic, provided by industry to analyze the
petroleum potentlal of the 1002 area; and



9. Development, with assistance from the BLM,
of estimates of both potential Inplace and
potential recoverable pefroleum resources in
the 1002 area.

A collection of 23 technical reports, sum-
marizing the petroleum geology used in assessing
the oil and gas resources of the 1002 area, will be
published as U.S. Geological Survey Bulletin 1778
(Bird and Magoon, 1987). That volume will provide
a technical supplement to the report to the Con-
gress.

COAL AND PEAT

Alaska's 1986 coal production was 1.49
million tons (up 190,000 tons from 1985), with
exports at 700,000 tons (up 105,000 tons from
1985) (Bundizen and Green, 1987), in spite of a
forecast by the Independent Petroleum Association
of America predicting a 1-percent decline in 1988
for U.S. coal production (Alaska Report, Nov, 5§,
1986). Alaskan coal production in 1986 was valued
at $40.1 million, an increase of $37,000 over the
1985 value, and the fourth most valuable mineral
commodity to the State of Alaska.

During 1986, industrial aetivity focused on
three Alaskan cosal fields: RBeluga, Healy, and
Jarvis Creek (fig. 13). The Diamond Alaska Coal
Co. plans to drill 36 coreholes in their Beluga
resource-area lease beginning in 1987, to add
statistical confidence to the company's cosl-
quality information (Alaska Jdournal of Commerce
and Pacific Rim Reporter, Mar, 17, 1986). Usibelli
Coal Co., located near Healy (fig. 13) and the only
active coal mine in Alaska, produced 1.49 million
tons of coal in spite of a8 March 1986 fire in the
conveyor system in their loading facllity, and
October floods that washed oul sections of the
Alaska Railroad tracks south of Anchorage. The
railroad is used by Usibelli to haul eoal to the port
of Sewsrd for loading onto transport ships bound
for Korea. In 1986, half of the coal Usibelll pro-
duced wes sold in Alaska to supply electrical
power and heating needs, and the remaining
700,000 tons was exported to Korea (Alaska
Journal of Commerce and Pacific Rim Reporter,
Feb. §, 1987). In January 1987, exports were
halted for a limited time, owing 10 a temporary
glut of coal at the powerplant in South Korea.
Shipments are expected to resume in March
(Anchorsge Daily News, Jan. 29, 1887). Usibelli
Coal Co. is currenily attempting to expand their
market, both instate and to other Pacific Rim
countries (Alaska Journal of Commerce and
Pacific Rim Reporter, Feb. 9, 1987). The Delta
Coal Co., holder of a BLM preferential lease in the
Jarvis Creek coal field (fig. 13), has completed
feasibility studies [or mining coal. At present,
they do not have a surface-mining permit or a firm
market. The coal is reported to have a low sulfur
content (0.42 to 1.5 weight percent) and an appar-
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ent rank of subbituminous B 10 C.

The ADGGS continued its investigation of
the Chicago Creek coal field on the Seward Penin-
sula (fig. 13). Feasibility studies on supplying coai
to nearby villages for heat, as well as for fuel to a
powerplant, have been completed (Retherford and
others, 1986). Articles in Pelroleum Information's
Alaska Report (May 14, 1986) and the Alaska
Journal of Commerce and Pacific Rim Reporter
(Sept. 1, 1986) note that the Deadfall syncline area
(fig. 13) in the northern Alaska coal fields can
supply coal for heating to local villages for at
least 100 years. Detailed environmental studies
are ongoing. Current plans call for surface mining
8 months per year at a rate of 50,000 tons/yr; the
coal will be trucked to nearby Omalik Lagoon and
stockpiled to be barged to coastal villages.

Peal mined in Alaska Is used primerily in
agriculture and greenhouses as a soil conditioner;
minor amounts are burned locally in villages for
heat. Because of the continued slump in Alaskan
housing construction, peat production 3t‘or use by
housing contractors was only 50,000 yd°, about 41
pgrgw;«;m less than in 1985 (Bundtzen and Green,
1 -

Activity by Federal Agencies
U.8. Geological Survey

The USGS investigated the quality and
quantity of coal in the Chandler Lake 1:250,000-
scale guadrangle (fig. 13) in the southeastern part
of the Northern Alaska coa! fileld as part of
AMRAP. Coal of Cretaceous age in the norih
third of the quadrangle has low contents of sulfur
(0.13-0.56 weight percent) and ash (2.7-15.4 weight
percent), and an apparent rank of high-volatile
bituminous A to high-volatile bituminous C. Also
as part of AMRAP, coal of Tertiary age In the
Nenana coal field has been mapped in the Healy
1:250,000-scale quadrangle in central Alaska (fig.
13; Csejtey and others, 1586).

Coal of Late Cretaceous to Tertiary age in
the eastern part of the Northern Alaska coal fleld
(fig. 13) has been sampled as part of the USGS
Sedimentary Basins program. This program
includes studies of depositional, struetural, dia-
genetic, and thermal processes useful in resource
analyses. Preliminary results of two coal cores
from the Sagwon Bluffs along the Sagavanirktok
River (fig. 11) indicale that these Tertiary coals
have a mean sulfur content of 0.12 weight percent
(0.08-0.17 weight percent), a mean ssh content of
B.0 weight percent (2.7-16.4 weight percent), and a
mode apparent rank of subbituminous B (range of
lignite A to subbituminous B). Lfforts to correlate
coal beds (both surface and subsurface), evaluate
the size of the resource area and determine depo-
sitional environments are econtinulng (Stephen
Roberts, written commun., 1987).

Coals from the Nenana field near Healy (fig.
13) have been evaluated a3 petrpleum sources.
These Tertiury coals can be considered as



Figure 11.--U.S. Geological Survey
geclogists examine coal cores at
the Sagwon Bluffs on the North

Slope.
Clark.

Photograph by A.C.

potential sources of gas and possibly oil, but they
are thermally immature (Stanley, 198%7a). The
horizont1al and vertical variation across the strip-
mine face of coal beds in the Usibelli mine have
also been studied (fig. 12). The upper part of the
No. 3 coal bed shows a marked increase in the
contents of beryllium, chromium, molybdenum,
nlobium, scandium, sulfur, vanadium, ytterbium,
and ystrium, due 10 an inleraction of oxygen-
charged ground-waler solutions that came In
contact with the upper part of the coal bed and, in
part, 10 plant takeup of selected elements as
nutrients in the original peat swamp (R.H. Affoller
and G.D. Stricker, written commun., 1987).

The USGS has been investigating the thickest
known coal bed in the Stale. The 185-Tt-thick bed
is located on the Seward Peninsula in the Desih
Valley area (fig. 13). This Eocene coal bed is
overlain by basajt and underlain by uranium-
enriched floor rock. The nmpparent rank ranges
from low-volatile bituminous A near the top of the
bed to subbituminous A near the base (G.D.
Stricker, written commun., 1987).

The USGS is continuing }is investigations of
the Beluga resource ares on the west side of Cook
Inlet (fig. 13). The coal there has an apparent rank
of subbituminous C to B, a low sulfur contem
(0.08-8.33 weight percent), and verying ash
content (4.7-46.5 weight percent) (Stricker and
others, 1986). The coal-ash mineralogy contains
mainly kaolinite and minor mica-type eclays,
varying amounts of quartz, and scatlered occur-
rences of the phosphate mlneral goyazite (M-E.
Brownfield, written ecommun., 1987). This infor-
mation witl provide background data for the future
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coal development envisioned by the Diamond
Alaska Coal Co.

Bureau of Land Management

The BLM continued Its management of the
Delta Coa!l Co.'s lease in the Jarvis Creek coal
field south of Delta Junction (fig. 13). Coal from
this field is a potential feed stock to produce gas,
which, in turn, would be used to generate
electrical power for the U.S. Army base at Fort
Greeley, south of Delta Junction. Interest in
additional coal leasing on Federal land is low at
this time.

Fish and Wildlife Service

The North Slope Borough conducted a phase
Il feasibility sssessment for western Aretic coal

Figure 12.

--U.S. Geologleal Survey geoclogist
examines a coal seam at the

Usibelli Coal Mine, Inc.
Photograph by R.H. Affolter.
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development on Native inholdings in the NPRA.
The FWS provided input to this planning report
relative to environmental concerns in Lhe ares.

Department of Energy

The DOLE is examining coal resources in
Alaska as par) of ils Arctie and Offshore Research
subprogram. The goal of this subprogram i3 to
evalugle coal in terms of its contribution Lo the
national resource base. The DOE also is actlvely
studying coal-bed methane on a nationwide basis,
and has sponsored research projects through the
University of Alaska that investigate means of
liquefying certain Alaskan coals and the beneficia-
tion potential (for improvement of the ore grade)
of coals crushed 10 various fragment sizes.

URANIUM

Despite a 7-year decline in uranium explora-
tion in the United States, the uranium industry
appears to have stabilized during 1986. Imported
uranium is a problem for domesiic producers and
continues to supply about 40 percent of U.S.
requirements. In 1986, $17 million was spent on
uranium exploration in the United Stales, and
about 14 million Ib of U308 was produced (Cheno-
with, 1986).

There was no uranium exploration or produc-
tion in Alaska during 1986. High exploration and
produetion costs In the State discourage uranjum
activity during periods of low or moderate
demand. However, certain kinds of potential
vranium deposits could be of interest, such as
surfleial -deposits where exploration and develop-
ment costs are generslly low.

Activity by Rederal Agencies

U.S. Geological Survey

Few reports specifically on uranium are
being prepared by the USGS. However, reporis
being prepared for current mineral-assessment
studies may Include uvranium along with other
commodilies.

U.S. Bureau of Mines

The USBM published a report on uranjum
occurrences in the northern Darby Mountains on
the Seward Peninsula of Alaska (Foley and Barker,
1986).  Although no uranium ore deposits are
known in the Darby Mountains, a local granite is
considered 10 be the source of the sedimentary-
rock-hosted uranium at the Death Valley prospect,
which oceurs in the Death Valley sedimentary
basin adjacent Lo the Darby Movuntains (Dickinson
and Cunningham, 1984).
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GEOTHERMAL RESOURCES

Alaska's geolhermai resources are currently
used on a small, highly localized scale for recrea-
tion, space heating, and agriculture, Potential
sources of geothcrmal energy are widespread, as
indicated by present and former volcanic activity
on the Aleutian Islands, the Alasks Peninsula, the
Wrangell Mountsins, and elsewhere in the State
(fig. 13). Such geothermal areas as Mount Spurr,
which are close to existing power-iransmission
networks, are potential sources of power for the
population centers of Alaska, whereas other areas,
such as those in the Aleutians, may find principal
applicaiion as power sources for the Fishing indus-
try.

The  Alaska Department of Natural
Resources, Division of Oil and Gas held a geo-
thermal lease sale for the Mount Spurr area on
June 24, 1986. Two tracts, totaling 2,628 acres,
were offered and attracted three bids; a previous
sale in 1983 attracted one bid for 640 acres. The
10-year geothermal-prospecting leases are renew-
able if production is obtained.

Makushin Volcano, near Duteh Harbor and
Unalaska, has long been coonsidered a potential
source of geothermal power. Siudies of Makushin
funded by the Alaska Power Authority and the
DOF have helped to delineate the resource. As a
followup to those studies, an engineering-geologic
site evaluation of the area of a proposed power—
plant and the transporiation corridors from it has
recently been completed by the ADGGS (Updike,
1986).

Activity by Federal Agencjes
U.S. Geological Survey

The USGS began detailed mapping at
Emmons Lake caldera (fig. 14) in 1988. Estimates
by Smith and Shaw (1975) indicate that the
Emmons Lake system may have one of the highest
igneous-related heat contents in the Aleutian
voleanic are; MeNuit and Jecob (1986) reported
seismic evidence for the presence of a ecrustal
magma chamber beneath Emmons Lake. Geologie
mapping will provide more reliable data on the
ages and volumes of silicie eruptions, which will
refine estimates of the resource base.

Department of Energy

The DOE provided funds in fiscal year 1985
for investigation of the geothermal-resource
potential of Mount Spurr, and these studies contin-
ved in 1988. The cooperative project by the
ADGGS and the University of Alaska included
mapping and dating of voleanic deposits and ¢hem-
ical and geophysical surveys. Their work docu-
mented the presence of a long-lived magmatic
system (not necessarily a high-level magma cham-
ber), identified areas of thermal springs and fuma-



Figure 14.--Emmons Lake caldera east of Cold
Bay is subject of U.S.
Geological Survey geothermal-
resource resecarch. View shows
western caldera wall and
Aghileen Pinpacles in
background. Photograph by M.E.
Yount.

Figure 15.--Klawasi mud volcano in the
Copper River basin is one target
of Department of Epergy-

sponsored resecarch. Photograph

by T.P. Miller.
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rolie activity, and delineated targets for further
study (Turner and Wescott, 1986).

A DOE-funded study of the Tolsona and
Klawasi mud voleanoes (fig. 15) in the Copper
River basin by Motyka and others (1986) examined
the chemistry of gases and waters from the two

areas, to determine whether a geothermal
resource is presenil. Applicable chemical geo-
thermometers indicate that Klawasi reservoir

temperatures are 100-125 °C, whereas those at
Tolsona are 50-60 °C. Chemical and geophysical
evidence suggests that an igneous intrusion
beneath Klawasi may be 2.5 to 3.0 km deep. Both
areas are presently consldered subeconomic for
geothermal-resource development.

NONFUEL-MINERAL RESOURCES

METALLIC MINERALS
Industry Activity

Overall, the national and worldwide melals
market remained depressed in 1988. Precious-
metal prices were relatively sitable; consequently,
industry exploration activity in Alaska in 1986
concentrated on gold snd, to a lesser degree,
platinum.

A total of 5,315 new mining eclaims were
filed in Alaska during 1986, in comparison with
6,773 in 1985--a decrease of 22 percent. The
number of aective claims maintained in 1986 was
71,024, in comparison with 81,782 for 1985--a
decrease of 14 percent.

Data obtained by the State of Alasksa
(Bundtzen and Green, 1987) indicate that
statewide production of metals tolaled about $62
million in 1986 (table 3), a decrease of about 0.3
percent relative to 1885. Gold accounted for 98
percent of the 1986 value. A tota! of 195 mecha-
nized placer gold mines were in operation in 19886,
in comparison with 266 in 1985—a drop of 27
percent. Gold production in 1986 was 160,000 troy
0%, in comparison with 190,000 troy oz in 1986--a
decrease of 16 percent. Because the average price
of gold increased from aboul $320/iroy oz in 1985
10 about $380/troy oz in 1986, the dollar value of
gold produced in 1986 ($60,800,000) decreased only
0.3 percent from the 1985 value ($61,175,000).

The reason for the decrease in the number of
operating placer gold mines in 1986 is complex.
The most significanl factor is increased enforce-
ment of enviromental regulations regarding the
quality of water discharged from the mines. Three
national parks and preserves were effectively
closed to mining in 1986 owing to litigation (see
next subsection). A tolal of 38 mining operations
employing 175 people were unable 10 operate in
1986 because of this lawsuit (Bundizen and Green,
1987).

Areas of important industry activity in 1986
are shown in figure 17.




‘Information witbheld by mine operacora

Preclous Melals

The most significant precious-metals devel-
opment in Alaska in 1986 was the onset of offshore
mining near Nome by Ingpiration Gotd, Ine. (iGl).
After a successful sampling program in 1985, I1Gl
purchased and moved 8 Jarge offshore dredge, the
Bima, from Indonesia Io July 1986, Th% Bima (fig.
18) is capable of processing 40,000 yd°/d of sand
and gravel. Actual mining was hampered by
unusually bad weather and shortcomings in the
circult for handling the concentrates; still, the
venture was considered encouraging enough for IG]
to barge the dredge to Sealtle for refitting during
winler 1986-87. The project employed 86 people
during operation from July to October, 44 of whom
were Nome residents. In 1986, Nerco Minerais Co.
and Meridian Minerals Co. glgned an agreement to
conduct exploration for gold and other metals in
Alaska (Alaska Journa! of Commerce and Pacific
Rim Reporter, May 5, 1986). Actual exploration
was 10 be carried out by Research Associates of
Alaska (Fairbanks, Alasks), a wholly owned subsid-
iary of Nerco. On December 18, 1986, Nerco
announced plans to relocate most of its geologists
to Vancouver, Wash., reducing the size of the
Fairbenks office by 75 pereent,

Severa! Canadian companies explored for
precious metals in Alaska In 1986. Queenstake
Resources acquired lease rights to the Chichagof
and adjoining Hirst-Chichagof mines near Juneau
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Figure 16.--The Bima, a new olfshore gold

dredge in the Nome areaz, Is
approximately 525 ft long, 140
ft wide, and 14 stories high.
Inspiration Gold, Inc.,
photograph by Laura Kosell.

(Northern Miner, Mar. 17, 1986). Plans called for
partial rehabilitation of the mine workings and an
evaluation of lhe remaining reserves. FEcho Bay
Mines Ltd. made plens to evaluate gold reserves at
the Juneau and Treadwell mines near Juneau
(Petroleum (nformation's Alaska Report, Oct. 8,
1986). Discovery Gold Explorations had plans to
continue evaluating the Dawson mine on Prince of
Wales Island (Alaska Journsl of Commerce and
Pacific Rim Reporter, Feb. 2, 1987).
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In January 1986, the Granl gold mine near
Fairbanks was shut down after only 2 months of
operation (Petroleum Information's Alaska Report,
Jan, 8, 1986) because AureX, Inc. was disappointed
by initial operating results. Aurex, Inc., a subsid-
iary of Marcubeni Corp. of Japan and a meajor
pariner in the operation, later withdrew from the
project (Petroleum Information's Alaska Report,
Jan, 29, 1986).

Strategic and Critical Minerals

Industry activity in 1986 in strategic and
eritical minerals was limited to tin and platinum.
Tin City Mining Co. continued io mine placer tin
at "Tin City on (he Seward Peninsula (T.K.
Bundlzen, oral commun., 1987). Although small
amounts of tin are produced at a few gold placer
mines, the Tin City mine is the United States’ only
producing primary tin mine. In 1986, approxi-
mately 340,000 b of tin metal was produced
(averaging about 75 weight percent Sn), up from
the nearly 300,000 Ib produced in )3985. Hanson
Properties continued to mine placer platinum at
Goodnews Bay (fig. 17): production figures are
conlidential. Fears about the unstable political
situation in South Africa generated numerous
inquiries about the Coodnews Bay mine, the only
significanl producer of platinum in the Unbited

States (Petroleum Information's Alaska Report,
July 23, 1986). The Canadian lirms American
Platinum, Inc., and Orbex Industries announced

plans lo cxamine the Salt Chuck mine, a former
producer of copper, gold, silver, and palladium (a
platinum-group metal) (Mining Journal, Oct. 3},
19886).

Other Metals

Zinc and lead prices began (o rise slowly in
the scceond hall of 1986, reversing (he trends of
previous years and providing further economic
hope for several major mineral deposits in
Alaska. Red Dog, onc of the largest undeveloped
zinc-lead-silver deposits in the world, econtinued to
move closer to becoming a mine. The depostt,
located in northwestern Alaska, has proven
reserves of 85 million tons of zine-lead-silver ore
and a projected mine life of 50 years (Mining
Engineering, Dec. 1986). The State of Alaska
aulhorized $375 million in loans for construction
of a port facility 1o service the mine and for a
road from the mine to the port. [n March,
Cominco Alaska, Inc., Mining Co. and the Stale
reached an agreement on financing and on a loan~
repayment schedule for the road (Anchorage Daily
News, Mar. 18, 1986); construction of the port
facllity began in 1986. Request for bids for road
construetion are to begin during winter 1986-87,
wilh construction to start during winter 1987-88.
In November 1986, Comineco officials formally
announced plans to develop the deposit; construe-
tion of the mine could begin as early as 1987
(Alaska Journal of Commerce and Pacific Rim
Reporter, June 18, 1986).

a1

Greens Creek, Iocated on Admiralty island in
southeastern Alaska, Is @ lead-zine-silver-gold
deposil thal also holds great promise of becoming
a producing mine. In February 1986, Amseleo
Minerals, 8 subsidiary of BP North Ameriea,
purchased Anaconds Minerals Co.'s share (39.4
percent) of the deposit (Petroleum Information's
Alaska Report, Teb. 5, (986). In May 1986,
Amselco purchased Noranda Mining, Inc.'s share of
39.5 percent (Pelroleum Information's Alaska
Repor(, May 14, 1986). Road consiruction atl the
deposit began in August 1386, but a final decision
about developing the properiy is not expected until
early 1987.

For U.S. Borax's Quartz Hill
deposit, the year was one of waiting. Efforts to
oblain necessary  pcrimils  continued,  but
molybdenum prices will huve to improve before
mine construction can begin (Alaska Journal of
Commerce and Pacific Rim Reporter, Oct. 27,
1986).

molybdenum

Activity By Federal Agencies
U.S. Geological Survey

Swudies of nonfuel minerals in Alaska are an
important part of the USGS programs in Alaska.
AMRAP continues as s major USGS program for
geologic mapping and assessment of the mineral
potentia! of Alaskan lands. AMRAP activitles in
1986 were commensurate with the past few
years. The I'ACT program (fig. 18) continues, and
many of thc data have been gathered for the
southern and central parts of the transect.

Alaska Mineral Resource Assessment Program

AMRAP studies are conducted at four pro-
gressively more detailed levels to produce com-
prehensive assessments of Alaska's mineral and
energy resources. Level | studies are statewide in
scope; punlished maps are generally al a scale of
1:2,500,000. In 1986, work continued on maintain-
ing and updating the mincral data base for the
entire State of Alaska, incluging a major compil-
ation of the significant metallic lede deposits and
placer districis of Alaska {Nokleberg and others,
1987).

Level (I studies address large parls of the
State; resulting maps are generally at a scale of
1:1,000,000. Stugdies retated 1o the metallogenesis
of the easlern Alasks Range continued, and the
last level 1l siudy in Alaska, on the geology and
minera) resources ol the Alaska Peninsula, began
in 1986.

Level I{l studies conlinue to receive the
major effort of AMRAP (fig. 19), consisling of
multidisciplinary evaluations involving team
studies of selected 1° by 3% (1:250,000 scale)
quadrangles.  Geologic, geochemical, and geo-
physical data are gathered 1o define and assess
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Figure 18.--Locations of U.S. Gealogical Survey metallic-mineral studles in 1986.
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areas of mineral-resource potential for speeific
types of deposits. Studies are in progress in 20
quadrangles. Fieldwork in the Bendcleben and
Solomon quadrangles was completed in 1985; the
geologic map and fossil data have been published
(Till and others, 1988), and other reports are in
preparation. 1n 1986, (ieldwork was eompletled in
the Baird Mountains, Port Moller, Stepovak Bay,
Simeonof Islands, lditared (a joint project with the
ADGGS), Mount Katmai, Naknek, Anchorage,
Killik River, and Chandler Lake quadrangles;
reports are currently in preparation for these
areas. [leldwork continues in the Livengood,
Juneau, Taku River, Craig, Dixon Entrance, and
Gulkana quadrangles; studies in Lime Hills and
Bethel quadrangles were started in 1986. Most
level Il AMRAP projects also publish an assess-
ment of the mineral resources of the quadrangle
examined.

Leve) tV studies consist of detailed mapping
(al a scale of ):63,360 or larger) of mining dis-
tricts, specilic mineral deposits, and relaled
subjects. ‘The locations of level IV studles are
shown in figure 19, and the project titles are listed
in table 4.

Some of the reports published in 1986 ss a
result of AMRAP and related USGS programs
include: cexamination of lode and placer gold
deposils In part of the lditarod quadrangle (fig. 20;
Bundtzen and others, 1986); geology of placer
deposits in the Iditared quadrangle (Bundtzen and

others, 1988); geology and mineralization at
several mineral deposils in the Brooks Range
(Folger and Sehmidt, 1986; Sehmidgt and Folger,
1986); rock geochemical data for the Port Moller,
Stepovak Bay, and Simeonof Island quadrangles
(Angeloni and others, 1986); geologic maps of the
Bendeleben and Solomon quadrangles, and the
southern part of the Kotzebue quadrangte (Till and
others, 1986); a geologic map of Chugach National
Forest (Nelson and others, 1986); a geologic map
of lhe Wiseman quadrangle (Dillon and others,
1986); and analytical data for sediment samples
from the Cordova and Middleton Island
guadrangies (Sutley and olhers, 1986). Many other
reports resulting from USGS activities in 1986 are
in press or in preparation; among those relevant
to mineral deposits are: geologle maps and (or)
mineral-resource appraelsals of the Kaimai,
Naknek, Baird Mountains, Port Moller, Stepovak
Bay, Simeonof Islands, Iditarod, Mount Hayes,
Chandler l.ake, Bendeleben, and Solomon quad-
rangles and the southern part of the Kotzebue
quadrangie; metallogeny and major mineral
deposits of Ataska; and metalliferous lode deposits
and placer districts of Alaska.

The third annual McKelvey Forum, entitled
"USGS Mineral Resources Research: Progress and
Perspectives, 1987," included several oral and
poster presenlations on research of mineral
deposits in Alsska. The forum was held Mareh 11-
12, 1987, in Denver, Colo.

Table 4.—Level IV studies of the Alaska Mineral Resource Assessment

Program active in 1986

[FPigure 18 shows generalized areas under study. Project chiefs are listed io
paventheges. Projects marked by an asterisk are of statewide scope. Data modified

from Winkler and Grybeck (1986))

Areal mineral-resource assessments

*Tin commodity studies (B.L. Reed)

*Placer gold deposit srudies (W.E. Yesnd)

*Subjeccive probability estimations of Alaskan mineral resources (W.D. Menzie)
Mineral deposits, western Brooks Range {(J.M. Schmidr)

Metallogenesis, eastern Alaska Range (W.J. Nokleberg)

Geology and mineral resources, Yukou—Tanana Upland (H.L. Foster)

Geology and miueral resources, Norton Bay-Unalakleet area (W.W. Parton)

Tin and cuogsten deposits, Circle district (B.L. Reed and W.D. Meuzie)

Ore deposits of Chugach Natioval Forest (S.W. Nelson)

Areal epergy-resource asseSsments

Petroleum potential of the Yukan-Kaundik Basiu (H.E. Cook)
Geologic framework and petroleum potential of the Nepana Basin (R.G. Stanley)
Cos)l studles in rhe Nemauna Basin (C. Wahrhaftig)




GCenesis of rrace elements of rhe Nenana Basin cosl fields (G.D. Stricker)
Coal Tesources of northern Alaska (G.D. Stricker)
Uranium potential of Alaskan basins (K.A. Dickinsou)

Exploratiouv geophysical studies

Gravicy studies (includiug Red Dog, HWaiucs, and Red Mountain deposits) (D.J. Barmnes)
Geophysics of the Yukon-Koyukuk Basgin and ics borderlavnds (J.W. Cady)
Mining geophysics of ceuntral Alaska (D.L. Campbell)

Biostratigraphic studies

Brooks Range and Arctic Slope studles (L.N. Marincovich)

*Paleozoic and Mesozoic radiolarians (C.D. Blome and B.L. Murchey)
*Brachiopod and cowodount paleogeography (J.T. Ducro aod A.G. Harris)
Mesozoic diunoflagellate biostratigraphy, southern Alaska (N. Alberr)

Framework or process studies

Yukou-Koyukuk crustal travsect study (W.W. Patton)

Structural avalysis of ivterior metamorphic cerranes (J.H. Dover)

Mafic and ultramafic rocks of Alaska (R.A. Louey)

Coastal sedimeuts of upper Cook Inlet (S. Bartasch-Wiukler)

Upper Mesozolic stratigraphy of the Alaska Penlusula (R.L. Detterman)

Upper Cook Inler-Nelchina srea stractigraphic studies (A. Graptz and T.E. Moore)
*Paleomaguetism of accreted terranes (C.S. Gromme)
*Mecamorphic—facies map of Alaska (C. Dusel-Bacoun)

Northwesteru Alaska crustal study (A.B. Till)

Exploration geochemical studies

Alaska placer gold deposits (J.C. Antweller)
Southern Alaska lode gold deposits (J.R. Goldfarb)
Geochemfscry in glacial areas (E.B. Evenson)

Isotoplc and radiomecric scudies

*K—Ar studies aud radiometric-age file (N. Shew)
*Lead and oxygen isotope studies (S.E. Church)
Geochemical characterization of acereted igneous arcs, southerm Alaska (F. Barker)
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Figure 20.--U.S. Geological Survey geologist
examining hydraulic gold-mining
operation near lditarod during
mineral-assessment study.
Photograph by D.J. Grybeck.

The third year of work on the TTACT program
was completed on sehedule. This program is a
major Integrated multidisciplinary investigation
designed to study the geology, tectonics, and deep-
crustal strueture of Alaska along a corridor
parallel to the Trans-Alaska Pipeline. Fieldwork
in 1986 concentrated on deep-crustal seismic-
refraction studies in the central section of the
transect (fig. 18). Recent reports include a major
summary artiele on the geology, geophysics, and
tectonies of southern Alaska (Page and others,
1986), and companion articles about the geology
and geophysies of sections of the transeet.

Precious Metals

USGS geologists are involved in several
studies of precious-metal occurrences in Alaska.
Research underway and reports published in 1986
include those on: gold veins of Lhe Seward Penin-
sula, gold deposits of the Juneau area (Leach and
others, 1986), and gold occurrences in south-
central Alaska (Goldfarb and others, 1986). In
1986, a report was published on placer gold occur-
rences in the Koyukuk-Chandalar mining distriect.
Most level Il AMRAP studies also jnvolve some
aspect of precious-metal deposilts.

Strategic and Critical Minerals

In 1986, the USGS initiated a study of the
Sait Chuck ecopper, gold, silver, and palladium
deposit, which also contains minor amounts of
platinum. Budget constraints in 1986 prevented
continuing a study of tin occurrences on the
Seward Peninsula; this study is anticipated to
resume in 1987. Also in 1986, a report was pub-
lished on strategic and critical minerals in the
NPRA (Ellersieck and Tailleur, 1986).

36

Other Metals

Studies of other types of mineral deposits in
Alaska include an examination of mineral deposits
in the western Brooks Range, and examination of
ore deposits in Chugach National Forest (fig. 21).

Figure 21.--Interbedded massive sulfide ore
(dark layers of chalcopyrite and
pyrite) and sandstone (light
layers) in main stope of the

Midas mine near Valdez. Study
is part of U.S. Geological
Survey investigation of ore
deposits in Chugach National
Forest. Photograph by S.W.
Nelson.

U.S. Bureau of Mines

The USBM's AFOC is responsible for con-
ducting four programs under the directorate of
Mineral Data Analysis and for coordinating work
with other USBM research centers throughout the
United States.

Minerals Availability Program

The Minerals Availability Program is
described in appendix 2 of this report. A density
plot of mineral locations on the Minerals Avail-
ability System (MAS) data base in Alaska is shown
in figure 22. In 1986, data for 145 Alaskan praper-
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tles were entered in its MILS data base (a subset
of MAS) as potenlial mineral producers. An MILS
directlory for Alaska, listing the names and loca-
tions of 281 deposits and detgited information for
67 significant deposits, is in the final editorial
process. Minerals Availability Program activities
included an economic-feasibility analysis of off-
shore gold minlng in the Nome area, which is 10 be
Included in a USBM report to the Minerals
Msanagement Service.

Other getlvities during 1986 included a study
of Alaska placer and lode production to predict
remaining reserves of past Alaska precious-metal
producers, and a study of the feasibility of mining
near-shore and offshore mineral deposits of
Alaska, initjiated in 1986 as part of USBM partici-
pation in an Exclusive Economic Zone study.

Minerals Policy and Analysis

The USBM's Division of Minerals Policy and
Analysis cenlered its attention on the status of
tand that js available for mineral exploration and
development in Alaska versus land that is
réstricted. Map overlays at 1:250,000 scale
showing the categories of Jland avallability for
northern, north-central, south-central, and south-
eastern Alaska have been open-filed in the USBM's
Anchorage, Fairbanks, snd Junesu offices
(Roberts, 1985; Bottge, 1988b, c; Maas, 1987).
Reports that Include analytical data and land-
availability maps at 1:500,000 scale have been
published for southeastern, north-central, and
south-central Alaska (Roberts, 1985; Bottge,
1988b, c). The report on northern Alaska is in
press, and a compilation for western and south-
western Alaska {s in preparation. A report com-
paring the cost effectiveness of company towns
versus commulting camps In developing Alaska's
mineral resources was also published (Botige,
1986a).

State Minera) Aclivities

Reporls written under the awvsplices of the
State Mineral Officer include the Alaska chapter
In the "Minerals Yearbook, Volume U" and the
annual preliminary "Mineral Industry Survey,"
which details significant mineral aetivily through-
out the State in the preceding year. Periodic
updates have been prepared for the "Alaska
Mineral Briefing Profile," as have listings of
associations and organizations interested n miner-
als, and of meectings, conferences, and symposia of
the mineral industry. The State Mineral Officer
continues to participate with the interageney team
preparing the EIS for the Quartz Hill molybdenum
mine project.

Mineral Land Assessment

The USBM's fieldwork in the Junesu mining
distriet (loc. A, fig. 23) Js part of a 4-year study.
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The program will identify the type, amount, and
distribution of mineral deposits in the distrlet,
determine ore reserves, study beneliciation tech-
nologies for the ore, make feaslbility studies, and
address economic and legislative effects on min-
eral development. The Juneau study is a cooper-
ative effort involving the USBM and 1he ADGGS.
ADGGS personnel make detailed geologic studies
of selected areas, while USBM personnel conduct
site-speclfic examinations.

The dJuneau mining distrier has been sub-
divided into four areas for evalvation, shown in
fig. 23: the Glacier Bay/Mount Fairweather sres;
the Volcanic area, which includes the West Lynn
Canal, Haines, and Porcupine areas; the Juneau
Gold Belt; and the Molybdenite area, bordering
Canada, norih and east of the Junesu Gold Belt.

Work in Glacier Bay is nearing completion.
A metallurgic test sample colleclted from the
upper and lower nunataks of the Brady Glacier
nickel-copper-cobalt/platinum-group metals
deposit is being evsluated for recovery of cabalt
and platinum=-group metals (PGM).

In the Haines area, a granite porphyry was
discovered norih of Klukwan that contained coppér
mineralizalion. Samples collected from a mag-
netile-copper-cobalt skarn discovered on the south
side of \he Tsirku River conlain {races of gold. On
the basis of sample results and geologic examina-
tion, several West Lynn Canal areas were deter-
mined to be favorable for hosting significant
mineralization.

During July 1986, a USBM crew discovered
copper-gold mineralization in » roadcut 3.! mi
south of the eity of Tlaines. Subsequent work on
the prospect consisted of trenching, mapping,
sampling, and geophysical surveys. Preliminary
sample results indicate gold vajues as high as 0.9
troy oz/ton and copper values as high as 22 weight
perecent. Geophysical surveys gondueted over the
roadeut indicate that the minecalized zone extends
for at least 1,000 {{ along strike and that a smaller
mineralized area exists 130 [t east of the roadeut
zone.

As part of the USBM-AD(EGS cooperative
profect, approximately 380 km” in the upper
Chilkal and Kelsaw River drainages (Skagway C-g
and C-4 guadrangles) and approximately 260 km
in the northern Chilkat Mountains (Skagway A-2,
A-3, and A-4 quadrangles) were geologically
mapped at g scale of 1:40,000, and sampled for
mineral econtent by State geologists.

The USBM and ADGGS completed an evelua-
tion of the placer resources of the Porcupine
mining area near Maines during 1986. The USBM
sampled and evaluated the placer deposits (fig.
24), and the ADGGS mapped ‘he geology and
summarized the glacial geologic history of the
area. Three types of placer deposits occur in the
area: (1) stream-channel gravels; (2) bench
placers; and (3) alluvial fans. Raeh of these
deposil types was sampled to estimate resources,
identify gold fineness (s measure of gold purity),



determine minerai-development-potential ratings
for streams, and calculate optimum screening
sizes (or use in recovery plants. For 13 samples,
gold lineness ranged from 669 to 902 and averaged
837; Lhe fineness of pure gold is 1,000. Identified
resources include 932,000 yd*® of gravel rated at
moderate or high mineral-development potentisl.
A report summarizing the resvlts of the study was
published by Hoekzema and others ()986).

During the 1986 field season in the Juneau
Gold Belt, the USBM located 5) prospects men-
tioned in various literalure sources angd
reexamined 2) others. Field crews collected about
600 samples and mapped 7,850 {1 of underground
workings. Metallurgic test samples were collected
from the Alaska Juneau mine, the Treadwell
Mexican pit No. 1, Nevada Creek, the lbex, the
Pelerson, the E Pluribus Unum, and the Jualin.
Two USBM open-file reports were released on the
Juneau Gold Belt, one on the resuits of 1985 work
{Redman and others, 1988) and one on the
historical development of mining in the geld belt
(Redman, 1986).

Work in the Molybdenite area {fig. 23) was
limited to reconnaissance efforts. Preliminary
data analysis Indicates that although molybdenum
is widespread, concentrations are very rare.
However, the data indicate that areas in Boundary
Creek and the nortih fork of the Speel River are
worthy of a followup investigation, and several
adjacent areas of metamorphic rock may contain
significanl concentrations of base or precious
mctals.  State geologists reconnaissance—mappeg
and geochemically sampled approximately 850 km
of lhe northern part of the Molybdenite area
(Skagway C-1, C-2, C-3, and D-2 guadrangles).

Fieldwork for the Chugach National Forest
Roadless Area Review and Evaluation (RARE) Ul
study was completed In 1982. USBM reports
published in 1986 evaluating placer and lode gold
deposits in and near Chugach National Forest are
described below.

Information Circular 9091 (Hoekzema and
Fechner, 1986) summarizes the USBM placer goid
Studies in Chugach National Forest. Five types of
placer gold deposits were identified: alluvial,
bench, eluvial, glacial, and marine. Placer mining
from the mid-1890's through 1982 produced an
estimated 133,800 troy oz of gold, of which two-
thirds was produced before 1920. As much as
6,800 troy oz of placer gold was produced from
1979 to 1982; mosl preduction came from Crow,
Canyon, and Resurrection Creeks.

Placer sampling indicated a potential for
gold production from alluvial and bench placers
assoclated wilh historieally mined drainages, such
as Crow, Canyon, Resurrection, Sixmile, and Mills
Creeks, and from unmined drainages, including the
Avery, Kings, Snow, Copper, and Tasnuna Rivers
and several smualler streams ihroughout Chugach
Natlonal Forest. Resulls of tests indicated that
gold from Chugach National Forest ranges in
fineness from 455 to 950. Subsequent investiga-
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tions in dralnages wilh anomalous placer-sample
values ulsc identified previously unknown lode
mineralizaton.

Information Clreular 9113 (Hoekzema and
others, 1986) describes the history, characterlstics,
distribution, and mineral-development potential of
2) lode gold deposits In or near Chugach National
TForest. The report ineludes findings from a 4-~year
(1979-82) mineral evalualion conducted by the
USBM and the USGS. This evalualion, undertaken
to provide the USFS with mineral-resource data
for decisionmaking on land use, included site-
specific mapping and sampling of more than 200
lode gold deposits. Of the 2] lode gold deposits
desceribed in Information Circular 9113, 14 contain
a combined identified resource of 117,750 tons
averaging 0.55 troy oz Au/ton and 6.2 troy oz
Ag/ton. Two mineralized felsic dikes in the Sum-
mit Lake-Palmer Creek area contain a combined
identilied resource of 18 million Lons grading 0.02
troy oz Au/ton and (.16 troy oz Ag/ton. Identified
resources were not determined for the remalning
five deposits because of an absence of
information.

Qpen-Yile Report 50-86 (Meyer, 1986) sum-
marijzes investigations of lode and placer deposits
in the Valderz Creek mining district east of Cant-
well. Three significant mineralized areas were
delineated: the Chulilna River-Broad Pass ares,
the Clearwatler Mountains area, and the. Maclaren
River and Glacler.

An evaluation of the mineral-development
potential of onshore platinum and gold resources in
the Goodnews mining district was completed in

1686. Preliminary results from the sampies col-
lected Indicate that minor precious-metal
resources exist along the beaches belween

Chagvan and Goodnews Bays, drainages in the Red
Mountain area contain significant placer platinum
values, and two drginages in the Wattamuse grea
have significant mineral development potential for
placer gold. Float samples collected from 1the
Upper Wattamose Creek area contained a8s mueh
as 2 troy oz Au/ton. Bulk samples collected from
the top of Red Mountain show & source of both
platinum and gold for the Salmon River placer
deposits.

Additional reporis summarizing USBM recon-
naissance in the Yentns and Willow Creek mining
districts were completed (Fechner, 1986; Kurtak,
19886).

Critjeal and Strategic Minerals

As part of the studies mandated by ANILCA,
the USBM is evaluating occurrences of strategic
and critical minerals. Project work in 1986 was
divided Dbelween studies of tin-tantalum-
columbium and chromlum-cobalt-PGM. The
resulls of USBM chromite investigations in Alaska
were summarized by Foley and others (1986).
Locations of the 1986 USBM project work are
shown in figure 23 and listed in tsble 5. Deposits
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Table 5.-—Areas of U.S. Bureau of Mines activity {inm mining districts aod critical

and stracepic minerals in 1986

[See figure 23 for locatioms.

PGM, platinum-group metals; RRE, rare-earth element]

Mining digrrict area

Deposit of major iInterest

A. Juneau

B. Goodnews Bay

A.

B.

Lode gold, volcanogenic mazsive sulfide,
sedimevc-hosted massive sulfide,
molybdenum porphyry, placer gold.

Placer gold and platinum

Area of critical and strategic miverals

Elemeut or mineral of interest

1. Cape Priuce of Wales,
Cape Mountain,

2. Kougarok

3. Selawik Hills

4. Darby Mouataing
5. Bornice

6. Bear Mountain

7. Kanuri region

8. Fort Hamlin Hills
9. 0ld Crow Kills
10. Lime Peak (Rocky Mtu.)
11. Ketchum Creek

12. Tofty

13. Tozimoran Creek
L4, Kuskokwim

15, Sheep Creek

16. Chultina area

17. Raiovbow Mountaln
18. Touvsina

19. MacClaren

20. Goodnews Bay area
21. Red Mountain

22, Halibut Bay

23. Brady Glacier
24, Salmon Bay
25. Bokaa Mountain

Tin

Tin, czucalum, coluoblum

Columbium, REE minerals, fluorite

Uranium, columbjium, tin

Copper, cobalt

Molybdenum, tuugsten, columbium

Tio

Tin

Tiu, REE wmiuerals, columbium

Tin

Tin

Columbjium, REE wminerals, tin

Tin

Cobalt, PGM

Lead, zive,

Tin

Copper, nickel, cabalt, PGM

Chromiuvm, PGM

Copper, cobalre,

PGM, gold

Cbromium

PGM

Copper, unickel, PCM, cobalt

REE minerals, columbfum

REE minerals, columbium, uranium,
zircovium.

tin

PGM

of columbium and rare-earth etements (REE's) on
Prince of Wales Island were mapped and sampied
in  delail Mapping, geophysical surveys, and
sempling were continued in the areas of PGM-
bearing marine placers near Goodnews Bay, and of
lode and placer tin oeeurrences in the Fort Hamlin
Hills (loc. 8, fig. 23). Limited diamond drilling was
utilized 10 further cvaluate the chromite~-PGM
occurrences near Tonsina, where large but low-
grade zones of disseminated and stringer chromite
oceur.

Reconnaissance field studies were conducted
for tin, RER's, and columbium in the Old Crow
Hills (loe. 9, fig. 23), and for cobalt and PGM In
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the Kvuskokwim and MacClaren areas {locs. 14 and

19, fig. 23). Further work is planned for these
areas in 1987,
Data compilation and laboratory studies

were in progress during 1986 For marine tin placers
at Cape Prince of Wales, a tin placer at
Tovimoran, a PGM occurrence on Kodiak Island,
and columbium-REE oecurrences in both the
Selawik Hills and Salmon Bay (fig. 23). Efforts to
develop a coball-recovery lechnique for copper
ore from the Bornite deposit are under way at \he
USBM's  Albany, Oreg., Research Center.
Similarly, the Albany Research Center worked on
tin recovery from the deposits at Ketchum Creek,



Figure 24.--U.5. Buresu of Mines' geologists
sampling placer gold on
Porcupine Creek in the Juneau

mining districet. Photograph by

M.P. Meyer.

Sheep Creek, and Chultina (fig. 23).

Ore dressing and beneficiation testing at the
USBM's Salt Lake City, Ulah, Researeh Center are
in progress on ores from the Kougarok tin-
tantalum deposit, theée Red Mountain chromite
deposits, the copper-nickel-cobalt-PGM
oceurrences near Rainbow Mountain and Brady
Glacier, and the columbium-REE prospects on
Prince of Wales Island (fig. 23).

Several reports of sirategic- and critical-
mineral investigations were published in 1986. The
results of tin placer and lode studies in the Kanuti
area indicate reserveé polential associated with the
Sithylimenkat pluton in centrul Alaska (Barker and
Foley, 1986). Examination of 1the lode PGM poten-
tial of the Goodnews Bay ultramafie body found
PGM to be widely disseminaled in the ultramafic
host (Southworth and Yoley, 1986). Columbium
and REE minerals are prevalent in gold placers at
Tofty; the report by Warner and others (1986)
describes the carbonate sources of these minerals.
Uranium vein occurrences in the Darby Mountains
on the Seward Peninsula are associated with a
regional anomaly of e¢olumbium in placer concen-
trates (Foley and Barker, 1986). Chromium invest-
igations tn Alaska and the results of metallurgic
characterization are described in the proceedings
of the chromium conference held in Corvallis,
Oreg. (Daellenbach, 1988). The USBM has deter-
mined that low-grade Alaskan chromite deposits
are adequate 1o meet U.S. consumption for at
least 6 years: Tungsten-molybdenum porphyry
mineralization at Bear Mountain in the ANWR was
found to contain byproduct levels of columbium
(Barker and Swainbank, 1986).
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Placer Mining Effluents

During 1986, the USBM Tuscaloosa Ala.,
Research Center conducted [ield-ltest operalions
to clarify Alaskan placer-mining effluents at four
sites in Alaska: Crosked Creek in the Circle
mining district, Fairbanks Creek in the Fairbanks
mining distriet, Olive Creek in the Livengood
mining distriet, and Resurrection Creek in the
Hope mining district. The results of this testing
program were positive and indicated that the clay-
dewatering technique using the flocculanl poly-
ethylene oxide (PEO) may be a means of mining
some placer deposits within the framework of
current regulation.

Bureau of Land Management

The BLM issued one mineral patent in 1986
for 21 placer gold claims. A tolal of 351.423 acres
was conveyed for these claims in the Rampart
area northwest of Fairbanks. The oil and gas
section of this circular discusses the effecl of the
National Wildlife Federation v. Burford et al
lawsuit on mining-claim activity.

On February 18, 1986, a coalition of environ-
mental and Native groups filed a lawsuit against
the BLM over various National Environmental
Policy Act (NEPA) isgsues. The group asked that
all mining on BLLM lands be halted until the BLM
conducted an environmental assessment of each
mining operation. The order would have eclosed
operatjons at an eslimated 242 mines, but an out-
of-court settlement on the temporary restraining
order was reached in April, before the mining
season began. In February 1987, a Federal judge
ruled that the BLM is not required to perform
eéither an NEPA analysis or a subsistence
evaluation pursuant 1o Section 810 of ANILCA on
placer operations that disturb 5 acres or less.

Fish and Wildlife Service

In keeping with its primary mission, efforts
of the FWS relating to mineral activity emphasize
fish, wildlife, and habltat protection. Illowever,
some mining alaims were located before refuges
were established. According to BLM records, as of
December 1986, there were 14 active palenied
placer mines, 107 active placer mines, 153 active
lode mines, two millsites, and one mineral-survey
application in 12 of Alaska's 16 national wildlife
refuges. Most of the placer mines were in the
Togiak and Yukon Delta National Wildlife Refuges,
and most of the lode mines were in the Alaska
Peninsula and Innoko National Wildlife Refuges
(fig. 2).

The FWS is working to convince the U.S.
Army Corps of Engineers and the Environmental
Protection Agency to regulate placer mining under
the Clean Water Act. Presently, these aciivities
are not fully regulated in compliance with the act,
and the FWS is concerned that impacts on [ish and



wildlife are not being adequately considered and
mitigated.

Water and (ish have been sampled in streams
dowanstream from placer mines, as well as at
control aress in the Kanuli and lnnoko National
wildlife Refuges, and waler has been sampled in
the Nowilna National Wildlife Refuge. The anal-
ysis of Lthose samples lor heavy metals and arsenic
was completed by the UFWS's Patuxent Wildlife
Research Center in 1988, and the FWS is currently
reviewing those dals.

The FWS initiated 8 study on bald cagles and
heavy melals relative o the U.S. Borax Quartz
Hill mine in southeastern Alaska; the study is pre-
mine development, 16 obtain baseline
information. The FWS is coordinating with Greeas
Creek Mining, Inc., relative to environmental
concerns wilh their flawk Inlet Admirally (sland
development of a mine for lead, zine, copper, gold,
and silver. Probable reopening of several old
mines in southeastern Alaska was the impetus for
addilional environmenial coordination and baseline
sampling activities in 1986, including sampling of
sediment and bicta for heavy metals at Klag Bay
on Chichagof Island.  Discussions are ongoing
sbout reopening the Chichagol gold mine by
mining the tailings in the bay, a productive marine
sysiem. Sampling for heavy-metal concentrations
and environmental coordination were also under-
taken at the old gold mine in Duncan Canal on
Kupreano[ Island. There has been some coordi-
nation with Bf Alaska Exploration, lae¢., relative
to their reopening of the original Junesu gold
mine.

The final LIS for Cominco's world-class Red
Dog mine north of Kotzebue was completed in
1986; permits for road and dock facilities were
obtained, and construction began. The FWS com-
mentled on Lhose permit applications and has
initiated followup monitoring to ensure compliance
with environmental stipulations.

National Park Service

The NPS has augmented its minerals-
management staff in Alaska to ensure that the
program prolecls park resources consistent with
law, regulation, and policy. A Minerals Manage-
ment Oivision has been established in the Alaska
Regional Office, comprising the Resource Assess-
ment and Mining snd Minerals branches. These
brapches review and analyze mining plans of
operaiions, gather and analyze natural, cultural,
and physical engineering information on claim
areas; conduct claim-validity examinations; and
develop and implement 8 long-tecm reclamation
program. In addition to the Regional Office,
Denali Nstional Park and Preserve and Wrangell-
St. Elias National Park and Preserve have added
mining engincers and environmental specialisis to
their staffs to implement park-specific aspects of
the minerals-management program. Major NPS
accomplishments during 1986 were:

1.  Program authorization, hiring and orientation

of staff, development of policy and
procedures, and implementation of programs.

2. Processing and complelencss review for 18
ptans of operations for mining activities in
{ive different park units; five plans were
determined to be complete, and three
received approval by the end of the calendar
year.

3. Mineral examinations for claim-validity
determinations were completed on 34 lode
claims and 38 placer claims.

4. Field Investigations were completed for
engineering and environmental analyses on the
five plans of operations.

5.  Photopaneling and surveying of 361 claims in
83 claim groups in flve park units was com-~
pleted.

6. Color Infrared and black-and-white serial
pholographs were taken of all major elaim
areas in Denali and Wrangel-8i. Elias
Natlonal Parks and Preserves and in Yukon~
Charley Rivers National Preserve.

7. A multiyear program was impfemented for
inventory of cultural resources on all mining
claims and potential mining-access routes.
Approximately one-third of these areas were
surveyed in 1986. More than 100 cultural-
resource sites have been idenlified thus far.

On May 9, 1985, the Department of the
Interior was sued by the Northern Alaska
Environmental Center et al., over noncompliance
with NPS regulations of mineral operations in
Alaska. On July 22, 1985, the Pederal District
Court issued a preliminary injunction suspending
approval of 2ll existing operations cffective at the
end ol the 1985 season, ang required the NPS 1o
prepare cumulative EIS's for the mining operations
in Wrangell-St. Eljas National Park and Preserve
and in Yukon-Charley Rivers National Preserve.

The Government filed a motion for reconsid-
eraiion, which was denied by the court on
December 4, 1985. In a memorandum and order,
ihe preliminary injunetion was amended to include
the reguirement of an additional cumulative EIS
for the mining operations in Denali National Park
and Preserve. However, the court provided for
NPS action on ptans of operations within the three
units  requiring EIS's if no cumulative
environmental impacts were to occur. The courl
also invalldaled elauses in the NPS mining regula-
tions (36 CFR 9A) that provided for temporary
approval of plans of operations, and the
aulomaltic-approval provision, should NPS fail to
act within 90 days.

In concert with the EIS's, Minerals Manage-
ment Plans are also being prepared for these park
units. These plans will provide polley and offer
park-specific guidance for implementing the
recommendations of the proposed aation in the
respective ElS's. To date, the NPS has jnitiated
public and agency scoping, conducted field investi-
gations, and is building a geographic-information-
system data base to assist with EIS preparation.



U.S. Forest Service

One of the largest mining developments in
southeastern Alaska, Greens Creek, fs In
Admiralty Island National Monument, which is
administered by Tongass National Forest.
Ownership of the mine recently changed;
AMSELCO Minerals, Inc. acquired & controlling
interest in the deposit. AMSELCO is aggressively
pursulng development of the mine. Construction
of an access road from tidewater to the mine site
s nearing completion and the construction of a
second adit, to be used for ore haulage, has
begun. AMSELCO Intends to be producing
concentrate by September of 13888. The Forest
Service completed an FEIS for the Greens Creek
project in January 1983.

U.S. Borax and Chemical Corp.'s Quariz Hill
molybdenum deposit is in Misty Fiords National
Monument, on & 152,000-acre tract that is
excluded from designation as wilderness. The
USFS was the lead agency for the draft EIS
released in 1984; a revision became necessary
when U.S. Borax provided additional information
about marine tailings disposal. The revised draft
is seheduled for release in 1987, and the final EIS
will follow.

The USFS is preparing to update minerals-
related data for revision of the Tongass Land
Management Plan, scheduled for completion in
1989 and covering the national forest area in
southeastern Alaska. Mineral-resource data,
ineluding areas of mineral interest, claim staking
and exploration activity, and field investigations
{such as the USGS' AMRAP), will be used to update
the existing data base. This information will, in
turn, be used to determine the areas of Tongass
National Forest where mineral exploration and
development are mosl likely to occur and to
inlegrate minerals-related activities into the land-
management process.

INDUSTRIAL MINERALS

Sand and gravel production, valued at $75.8
million, was second only to petroleum produection
in Alaska's mineral economy for 1986. Produection
fell by 28 perecent from 1985, owing to the decline
of oil-and-gas-related developments on the North
Slope and the reduetion In urban construection
(Bundtzen and Green, 1987).

Building stone ranked fifth in importance to
the value of Alaska's mineral industry during 19886,
an increase of 68 percent over the previous year
{Bundtzen and Green, 1987). The greatest use of
building stone occurred at three construction
projects: the Nome seawall, the harbor in the
Pribilof Islands, and the Bradley Lake damsite east
of Homer.
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Activity By Federal Agencles

Bureau of Land Management

The disposal of mlneral materials (send and
gravel) Js currently not a large activity for the
BLM, partly owing to the remoteness of BLM-
administered lands. Most of the land near trans-
portation systems has been conveyed to lhe State
of Alaska or to Regional Native Corporations. A
total of 38 gravel permits were issued in 1986,
mostly related to operation and maintenance of
the Trans-Alaska Pipeline north of the Yukon
River.

Fish and Wildlife Service

Agreement was reached In 1886 between the
FWS and the Salamatof Native Association, Inc.,
for an exchange within the Kenai National Wildlife
Refuge. Under this exchange, the FWS will obtain
a nondevelopment easement for approximately 36
aeres in a 50- Lo 100-ft-wide strip on Native lands
on either side of the Kenal River. In exchange,
the FWS will make available subsurface rights to
sand and gravel on approximately 2,423 acres of
the Salamatof Native Association's surface
holdings within the Kenai National Wildlife Refuge
boundary. The FWS provided extensive input to
Arctie Slope Consulting Engineers (ASCE) relative
to their gravel-mine proposal on Kaktovik Inupiat
Corp. lands adjacent to the ANWR 1002 ares,
under terms of the August 9, 1983, exchange
agreemeni between the United States of America
angd the Arctic Slope Regional Corp. The ASCE
proposal also involved application for a Clean
Water Act, Section 404, permit from the U.S.
Army Corps of Engineers. During the negotiations
preparatory lo final approval of their plan, ASCE
agreed to rcduge the size of their pit from 2.5 to
1.8 million yd¥, so that they do not disturb the

valuable lake-basin/wetlands complex in the
area. They also agreed to site reclamation
requirements and several other mitigating

measures requested by the FWS,
U.S. Forest Service

Annually, the USFS permits the removal of
many thousands of tons of sand, gravel, and
stone. The bulk of this material, in the form of
quarried stone, is used in Tongass National Forest
for the construction of timber-sale roads. Lesser
amounts are used by State and local governments
for Lthe construction and maintenance of break-
waters, airports, and roads.

Chugach National Forest contains slzable
deposits of sand and gravel. The Alaska Railroad
has permits to use §ome of this material. A
volume of 720,000 yd” has been sold in the Placer
River area, for rail-haul sand and gravel intended
for use in the Anchorage metropolitan area.



REFERENCES CITED

Acevedo, William, Walker, Donald, Gaydos, Leonard,
and Wray, James, 1982, Vegetation and }and cover,
Arctic National Wildlife Refuge coastal plain,
Alaskar  U.S. Geological Survey Miscellaneous
Investigations I-1443, scale 1:250,000.

Alaska Division of Geological and Geophysical Sucveys,
1986, Oil and gas resources of Alaska: Information
Circular 31, 9 p. [available from Alaska
Department of Natural Resources, 400 Willoughby
Center, Pouch M, Juneau, AK 998(1).

Alaska Journal of Commerce and Pacific Rim Reporter,
715 L Street, Anchorage, AK 99501.

Alaska Oil and Gas Conservation Commission, 1987,
1986 statistical report: f{available from State of
Alaska Oil and Gas Conservation Commission, 3001
Porcupine Drive, Anchorage, AK 99501).

Anchorage Daily News [published daily by Anchorage
Daily News, Inc., 1001 Northway Dr., Anchorage,
AK 99508).

Angeloni, L.M., Wilson, F.H., and Sutley, Stephen, 1986,
Map and tables showing preliminary rock
geochemical data from Port Moller, Stepovak Bay,
and Simeonof Island quadrangles, Alaska: U.,S.
Geological Survey Open-File Report 85-470, 180 p.,
scale 1:250,000.

Bader, J.W., and Bird, K.J., 1986, Geologic map ol the
Demarcation Point, Mount Michelson quadrangle,
northeastern Alaska: U.S. Geological Survey
Miscellaneous Investigations Map [-1791, scale
1:250,000.

Barker, J.C., and Foley, 1.Y., 1986, Tin reconnaissance
of the Kanuti and Hodzana rivers uplands, central
Alaska: U.S. Bureau of Mines Information Circular
5104, 27 p.

Barker, J.C., and Swainbank, R.C., 1986, A tungsten-
cich porphyry molybdenum occurrence at Bear
Mountain, northeast Alaska: Economic Geology, v.
81, no. 7, p. 171-177.

Bird, K.1.,, and Magoon, L.B., eds., 1987, Petroleum
geology of the northern part of the Arctic National
Wildlife Refuge, northeastern Alaska: U.S.
Geological Survey Bulletin 1778, 711 p.

Botige, R.G,, 1986a, Company towns versus coinpany
camps in developing Alaska's mineral resources:
U.S. Bureau of Mines Information Circutar 9107,19

p-

--—1986b, Maps summarizing land availability for
mineral  exploration and  development  in
northcentral Alaska: LU.S. Bureau of Mines Open-
File Report 70-86, 14 quadrangle overlays, scale
1:250,000, and U.S. Bureau of Mines Special Report,
scale 1:500,000.

—-~-1986¢, Maps summarizing land availability for
mineral  exploration and  development in
soulhcentral Alaska: U.S. Bureau of Mines Open-
File Report 71-86, 2| quadrangle overlays, scale
1:250,000, and U.S. Bureau of Mines Special Report,
scale 1:500,000.

Bundtzen, T.K., and Green, C.B., 1987, Alaska's mineral
industry, 1986: Executive summary: Alaska
Division of Geological and Geophysical Surveys
Public Data File Report 87-2, 4 p.

Bundtzen, T.K., Miller, M.L., and Laird, G.M., 1986,
Prospect examination of the Wyrick placer/lode
system, Granite Creck, Iditarod-George mining
district, lditarod B-2 quadrangle, Alaska: Alaska
Division of Geological and Geophysical Surveys
Public Data File 36-29, 10 p.

45

Carter, L.D., Ferrians, O.J., Jr., and Galloway, J.P.,
1986, Engineering-geologic maps of northern Alaska
coastal plain ang {oothills of the Arctic National
Wildlife Refuga: U.S Geological Survey Open-File
Report 86-0334, 9 p., scale 1:250,000.

Carter, L.M.H., ed., /986, USGS research on energy
resources--1986; Program and abstracts:  U.S.
Geological Survey Circular 974, 84 p.

Clough, N.X., Patton, P,C., and Christiansen, A.C., eds.,
1987, Arctic Nationat Wildlife Refuge, Alaska,
coastal plain resource assessment-Report and
recommendation to the Congress of the United
States and final Jegislative environmental impact
slatemen1:  Washington, U.S. Fish and Wildlife
Service, U.S. Geological Survey, and U.S. Bureau of
Land Management, 2 v.

Collett, T.S,, Bird, K.J., and Kvenvolden, K.A., 19863,
The effect of {reezing-point depression on ice
bearing permafrost, North Slope, Alaska [abs.]:
American Geophysical Unjon Annual Meeling, San
Francisco, 1986 Proceedings, p. 236.

Collety, T.S., Bird, K.J., Magoon, L.B., Kvenvolden,
K.A., and Claypoo!, G.E., 1986b, Gas hydrates,
North Slope Alaska [abs.), in Carter, LM.H., ed.,
USGS research  on  energy  resources-—1986:
Program and abstracts: U.S. Geological Survey
Circular 974, p. L1-12.

Cook, H.E., Magoon, L.B., Sianley, R.G., and Casas,
Arture, 1987, Carbonate submarine fans and aprons
in frontier petroleum region--Carboniferous Calico
Biuff formalion, east-cenlral Alaska [abs.]):
American Association of Pelroleum Geologists
Bultetin, v. 71, no. 5, p. 542,

Csejtey, Béla, Jr., Mullen, M.W., Cox, D.P., Gilbert,
W.G., Yeend, W.E., Smith, T.E., Wabrhaftig, Clyde,
Craddock, Campbell, Brewer, W.M., Sherwood,
K.W., Hickman, R.G., Stricker, G.D., St, Aubin,
D.R., and Goertz, D.J., JI, 1986, Geology and
geochronology of the Healy Quadrangle, Alaska:
U.S. Geological Survey Open-File 86-396, 92 p.

Daellenbach, C.B., compiler, Chromium-chromite:
Bureau of Mines assessiment and research: U.S.
Bureau of Mincs Information Circular 9087, 141 p.

Dilion, 3.T., Brosgd, W.P., and Dutwro, J1.T., 1986,
Generalized geologic map of the Wjiseman
Quadrangle, Alaska: U.S. Gealogical Survey Open-
File Report 86-219, scale (:250,000.

Elison, G.W., Rappoport, A.G., and Reid, G.M., 1986,
Report of the caribou impacl analysis workshop,
Arctic National Wildlife Refuge, November 19-20,
1985: Fairbanks, Alaska, U.S. Fish and Wiidlife
Service, 39 p.

Ellersieck, lnyo, and Tailleur, L.L., 1986, The strategic
and critical mineral resources of the southern part
of the National Petroleum Reserve in Alaska: U.S.
Geologicat Survey Open-File Report 86-0158, 12 p.

Fechner, S.A., 1986, 1984 sample results for Bureau of
Mines site specific mineral investigations within
the Yentna mining district, Alaska: U.S. Bureau of
Mines Open-File Report 28-86, 53 p.

Foley, J.Y., and Barkcr, 1.C., 1986, Uraniom
occurrences on the northern Darby Mountains: U.S.
Bureau of Mines Information Circular 9103, 27 p.

Foley, 3.Y., Barker, 3.C., and Brown, L.L., 1986,
Chromite resources in Alaska, in
Chromium/chromite:  Assessment and research:
U.S. Bureau of Mines Information Circular 3087, p.
23-29.

Folger, P.F., and Schmidt, J.M., ) 986, Geology of the
carbonate-hosted Omar copper prospect, Baird



Mountains, Alaska: Economic Geology, v. 81, no. 7,
p. 1690-1695.

Garner, G.W., and Reynolds, P.E., eds., 1983, 1982
update reporl, baseline study of the fish, wildlife,
and their habitats; Section 1002(c) of the Alaska
Nationa! Interest Lands Conservation Act:
Anchorage, U.S. Fish and Wildlife Service, Region
7,379 p.

---—— 1584, 1983 update report, baseline study of the fish,
wildlife, and their habitats; Secrtion 1002(¢c) of the
Alaska National Interest Lands Conservation Act:
Anchorage, U.S. Fish and Wiidlife Service, Region
7, 614 p.

--—1985, 1984 update reporl, baseline study of the fish,
wildlife, and thair habitats; Section 1002(c) of the
Alaska Nationa] Interest Lands Conservation Act:
Anchorage, U.S, Fish and Wildlife Service, Region
7, 2v.

-—1986, Final report, baseline study of the fish,
wildlife, and their habitats; Section 1002(c), Alaska
National Interest Lands Conservation Act:
Anchorage, U.S. Fish and Wildlife Service, Region
7,2v.

Gold(arb, J.R., Leach, D.L., Miller, M.L., and Pickthorn,
WJ., 1986, Geology, metamorphic setting, and
genetic  constraints of epigenetic lode-gold
mineralization within the Cretaceous Valdez Group,
south-central Alaska, in Keppie, J.D., Boyle, R.W,,
and Haynes, S.J., eds., Turbidite-hosted gold
deposits: Geological Association of Canada Special
Paper 32, p. 87-105.

Cryc, George, 1985, The National Petroleum Reserve in
Alaska: Earth-science considerations: u.S.
Geological Survey Professional Paper 1240-C, 54 p.

Hamilton, T.D., and Galloway, J.P., eds., 1987, The U.S.
Geological Survey in Alaska—accomplishments
during 1986: U.S. Geological Survey Circular 998,
205 p.

Hoekzema, R.B., and IFechner, S.A., 1986, Placer gold
sampling in and near the Chugach National Forest,
Alaska: U.S, Bureau of Mines Information Circular
9091, 42 p.

Hoekzema, R.B., Fechner, S.A., and Bundtzen, T.K,,
1986, Distribution, analysis, and recovery of placer
gold from the Porcupine mining area, southeast
Alaska: U.S. Bureau of Mines Open-File Report 86-
86, 49 p.

Hoekzema, R.B., Fechner, S.A., and Kurtak, J.M., 1987,
Evaluation of selected lode gold deposits in the
Chugach National Forest, Alaska: U.S. Bureau of
Mines Information Circular 9112, 62 p.

Kurtak, 1.M., 1986, Results of 1984 Bureau of Mines site
specific field studies within the Willow Creek
mining district, Alaska: U.S. Bureau of Mines
Open-File Report 17-86, 17 p.

Leach, D.B., Gotdfarb, R.J., and Light, T.D., 1986, Fluid
inclusion constraints on the genesis of the Alaska-
Juneau gold deposit (abs.k Association of
Exploration  Geochemists  Annual  Meeting,
Vancouver, British Columbia, Canada, 1986,
Proceedings, p. 53-34.

Leonard, K.R., and Huber, D.F., 1987, Status of Alaska
Mineral Resources Data Sysiem, in Hamilton, T.D.,
and Galloway, 1.P., eds., The U.S. Geological
Survey in Alaska--accomplishments during 1986:
U.S. Geological Survey Circular 998, p. 15-18.

Maas, K.M., 1987, Maps summarizing land availability
for mineral exploration and development in
northern Alaska: U.S. Bureau of Mines Open-File
Report 10-87, 33 quadrangle overlays, scale
1:250,000.

Magoon, L.B., ed., 1986, Geologic studies of the lower
Cock Inlet COST No. ! well, Alaska Outer
Continental Shelf: U.S. Geological Survey Bulletin
1596, 99 p.

Magoon, L.B., 1987, Petroleum system—a classification
scheme for research, resource assessment, and
exploration [abs.]: American Association of
Petroleum Geologists Bulletin, v. 71, no. 5, p. 587,

Mc¢Nutry, S.R., and Jacob, K.H., 1986, Determination of
large-scale velocity structure of the crust and
upper mantle in the vicinity of Pavlof Volcano,
Alaska: Journal of Geophysical Research, v. 91, no.
BS, p. 5013-5022.

Meyer, M.P., 1986, Results ol 1984 Bureau of Mines site
specific mineral investigations in the Valdez Creek
Mining District, Alaska: U.S. Bureau of Mines
Open-File Report 50-86, 24 p.

Mining Engineering, 1986, Progress report on Cominco's
Red Dog project in Alaska, second largest zinc
deposit ever discovered: v. 38, no. 12, p. 1097-
1101.

Mining Journal, 1986, Salt Chuck/Silver District
review: v. 307, no. 7889, p. 322.

Molenaar, CM., Bird, K.J., and Collett, T.S., 19863,
Regional correlation sections across the North
Slope of Alaska: U.S. Geological Survey
Miscellaneous Field Investigations Map MF-1907.

——1986b, Regional stratigraphic correlation sections
across the North Slope of Alaska [abs.], in Carter,
L.M.H., ed., USGS Research on Energy Resources—
-1986: Program and abstracts: U.S. Geological
Survey Circular 974, p. 43.

Morgantown Energy Technology Center, 1986,
Proceedings of the Gas Hydrates, Arctic/Ofishore
Research, and Deep Source Gas Contractors
Review Meeting: reports DOE/METC-87/0247 and
NTIS/DE87001028.

——1987a, Arctic and Offshere Research Technology
Status Report: reports DOE/METC-87/0247 and
NTIS/DE87001028, 32 p.

-~——1987b, Gas llydrates Technology Status Report:
reports DOE/METC-87/6046 and NTIS/DE87001027,

25 p.
-—--1987¢c, Deep Source Gas Technology Status
Report: reports DOE/METC-87/0250 and

NTIS/DE87001031, 18 p.

Motyka, R.J., Hawkins, D.B., Poreda, R.J., and Jel[ries,
W.A., 1986, Geochemistry, isotopic composition and
the origin of fluids emanating from mud volcanoes
in the Copper River Basin, Alaska: Alaska Division
of Geological and Geophysical Surveys Public Data
File 86-34, 87 p.

Nelson, S.W., Dumoulin, J.A., and Miller, M.L., 1986,
Geologic map of the Chugach National Forest,
Alaska:  U.S. Geological Survey Miscellaneous
Studies Map MF 1645-B, scale 1:250,000.

Nelson, S.W., and Koski, Randy, 1987, The Midas Mine--
a stratiforrn Fe-Cu-Zn-Pb sulfide deposit in Late
Cretaceous turbidite near Valdez, Alaska [abs.):
Geological Society of America Abstracts with
Programs, v. 19, no. 6, p. 436.

Nokleberg, W.J., Bundtzen, T.K., Berg, H.C., Brew,
D.A., Grybeck, Donald, Smith, T.E., and Yeend,
Warren, 1987, Significant metalliferous Jode
deposits and placer districts of Alaska:  U.S.
Geological Survey Bulletin 1786, 200 p.

Northern Miner, 1986, Queenstake gets interest in an
Alaskan property: v.72,no. |, p. 12.

Oil and Gas Journal (published weekly by Pennwell
Publishing Co., 1421 South Sheridan Road, Box
1260, Tulsa, OK 74101].

46




Pacific Oil World [published montbly by Petroleun,
Publishers, Inc., 222 South Brea Blvd., Brea, CA
92621].

Page, R.A., Plalker, George, Fuis, G.S., Nokleberg,
W.1., Ambos, E.L., Mooney, W.D., and Campbell,
D.L., 1986, Accretion and subduction tectonics in
the Chugach Mountains and Copper River Basin,
Alaska: Initial results of the Trans-Alaskan Crustal
Transect: Gceology, v. 14, p. 501-503.

Petroleum Inlorniation, Alaska Report [published weekly
by Petroleum Informytion, a subsidiary of Dun and
Bradsireet Corp., P.O. Box 102278, Anchorage,
AK 99510).

Redman, E.C., 1986, History of the Juncau Gold Belt
1869-1965; duevelop:nent of the mines and prospects
from Windham Bay to Berners Bay: U.S. Burcau of
Mines Open-File Report 9t-86, 78 p.

Redman, L.C., Roberts, W.S,, Clough, A.tl., and Kuriak,
J.M., 1986, Preliminary mine, prospect, and sample
location maps and descriptions, Juncau Gold Bei
Area: U.S. Bureau of Mines Open-File Report 85-
86, 68 p., 4 sheets, varying scalas.

Retherford, R.M., Hinderman, T.K,, and Hawley, C.C.,
1986, Preliminary feasibility study of a coal mine
at Chicago Creek, Alaska: Summary Report:
Alaska Division of Geological and Geophysical
Surveys Report of Investigations §6-13, 38 p.

Roberts, W.S., 1985, Maps showing availability of land
for mineral exploration and development in
southeastern Alaska, 1984: U.S. Bureau of Mines
Special Report, 34 p., scate 1:500,000,

~—-1985, Maps summarizing land availability for
mineral  exploration and  development in
southeasrern Alaska, 1984: U.S. Bureau of Mines
Open-File Report 78-85, {5 quadrangle overjays,
scale 1:250,000.

Schmidty, J.M., and Folger, P.F., 1986, Pb-Zn-Ag
mineralization in Paleozoic dolostones, Powdermitk
prospect, Baird Mountains B-4 quadrangle, in
Barisch-Winkler, Susan, and Reed, K.M., eds.,
Geologic studies in Alaska by the U.S. Geological
Survey during 1985: U.S. GCeological Survey
Circular 978, p. 19-21.

Smith, R.L., and Shaw, H.R., 1975, Igneous-rclated
geothermal systems, in White, D.E., and Williams,
D.L., eds., Assessment of geolhermal resources of
the United States--1975: U.S. Geological Survey
Circylar 726, p. 58-83.

Southworth, D.D., and Foley, J.Y., 1986, Lode platinum-
group metals potential of the Coodnews Bay
ultramafic complex, Alaska: U.S. Bureau of Mines
Open-File Report 51-86, 82 p.

Stanley, R.G., 19878, Effecis of weathering on
petroleum source cvalyation of coals [ram (he
Suntrana Formatlon ncar Healy, Alaska, in
Hamilton, T.D., and Galloway, 1.P., eds., The U.S.
Geological Survey in Alaska—accomplishments
during 1986: U.S, Geological Survey Circular 998,
p- 99-103.

----- 1987b, Thermal maturity and petroleum source
potential of the Cantwe)) Formation, in Hamilton,
T.D., and Galloway, 1.P., &ds., The U.S. Geological

Survey in Alaska--accomplishments in  Alaska
during 1986: U.S. Geological Survey Circular 998,
p. 104-107,

——-1987c, Petroleum source potential and thermal
maturily of Cantwell Formation (Paleocenc),
Central Alaska Range: ‘a reconnaissance study
(abs.}: American Association of Petroleum
Geologists Bulletin, v. 71, no. 5, p. 617.

47

Stricker, G.D., Affolter, R.H., and Brownflield, M.E.,
1986, Ceochemical characierization of selected
coals from the Beluga energy resource area, south-
central Alaska: Site of a proposed coal mine [abs.),
in Carter, L.M.H,, ed., USGS research on energy
resources—1966:  Program and abstwracts: UGS,
Ceological Survey Circalar 974, p. 65-66.

Sutley, S.J., O'Lcary, R.M., and Goldfarb, R.J., 1986,
Analytical resulls and sample locality map of
morajne-sediment, stream-sediment, and heavy
mineral concentrale samples from the Cordova and
Middleton Island (° by 3° quadrangles, Alaska: U.S.
Gealogical Survey Open-File Report 86-381, L17 p.,
scale 1:250,000.

Tailleur, [.L., and Weimer, Paul, eds., 1987, Alaskan
North Slope Gceology: Pacific Section, Society of
Economic Puleontologists and Mineralogists and
Alaska Geotogicai Society, v. 50, 2 v., 800 p.

Titl, A.B., Dumoulin, J.A., Gamble, B.M., and Kaulman,
D.S., 1986, Preliminary geologic map and (ossil
data, Sotomon, Bendeleben, and southern Kotzebue
quadrangles, Seward Peninsula, Alaska: U.S.
Geological Survey Open-File Report 86-276, 69 p.,
scale 1:250,000, 3 sheets.

Tiratsoo, E.N., 1984, Oilfields of the world
Bucks, U.K., Scientific Press, 392 p.
Turner, D.L., and Wescott, E.M., eds., 1936, Geothermal
energy resource investigations at Mt. Spurr,
Alaskar Fairbanks, University of Alaska,

Geophysical Institute Report UAG R-308, 111 p.

Updike, R.G., ed., 1986, Engineering geology technical
feasibility study, Makoushin geothermat power
project, Unalaska, Alaska: Alaska Division of
Ceological and Geophysical Surveys Public Data
File 86-60, 2 v.

U.S. Fish and Wildlife Service, 1986a, Kanutl) National
Wildlife Refuge, draft comprehensive conservation
plan, wilderness review and environmental impacl
statement: Anchorage, Ataska, 219 p.

—--1986b, Koyukuk and northern unit of Innoko
National Wildlile Refuge, draft comprehensive
conservation plan, environmental impact
statement, and wilderness review:  Anchorage,
Alaska, 265 p.

----- (986c, Nowilna National Wildlife Refuge, draft
Comprebensive conservation plan, wilderness review
and environmeéntal impact statement: Anchorage,
Alaska, 287 p. .

-----1986d, Selawik National Wildlife Refoge, dralt
comprehensive  conservation plan, wilderness
review, wild river plan, and environmental impact
slalement; Anchorage, Alaska, 278 p.

--—-1986e, Togiak National Wildlife Refuge, final

comprehensive conservation plan, wilderness review

and environmental impact statement: U.S. Fish and

Wildlife Service, Anchorage, Alaska, 514 p.

Fish and Wildlife Service, U.S. Geological Survey,

and U.S. Bureau of Land Management, 1986, Arctic

Nauonal Wildlife Refuge, Alaska, coastal plain

resource assessiment—gralc report and

recommendation to the Congress of the United

States and legislative environmenral impact

statement: Washingion, 186 p.

National Park Service, 1983, Guide to National

Park Service regulations governing mining and

mining claims: Denver, Colo., Energy, Mining and

Minerals Division, 30 p.

Warner, J.D., Mardock, C.L., and Dahlin, D.C., 1986, A
columbium-bearing regolith on Upper ldaho Gulich,
near Tofty, Alaska: U.S. Bureau of Mines

(3d ed.:

U.s.

U.s.



Information Circular 9103, 29 p.

Winkler, G.R., and Grybeck, D.J., 1986, The Alaska
Mineral Resource Assessment Program in 1933, in
Barisch-Winkier, Susan, and Reed, K.M., eds.,
Geologic studies in Alaska by the U.S. Geological
Survey during 1985: U.S. Geological Survey
Circular 978, p. 3-3.

World QOil [pubiished monthly by Gulf Publishing Co.,
3301 Allen Parkway, Houston, TX 77019).
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APPENDIX 2.--ROLES OF FEDERAL
AGENCIES IN MINERAL PROGRAMS

Department of the Interior

U.S. Geological Survey

The mission of the USGS is to pravide infor-
mation aboul geology, topography, and hydrology
that contributes to prudenli management of the
Nailon's paturat resources. The USGS carries out
1ts mission through research that produces geo-
graphic, cartographie, and remotely sensed infor-
mation; geologic, geochemical, and geophysical
maps and studies; energy-, mineral- and waler-
resource assessments; geohazards research, includ-
ing toxic-wasie studies; and partieipation in multi-
disciplinary projects, maintaining data beses, and
publishing reports and maps.

In  Alaska, USGS is active In assessing
minerals, including metalliferous and energy
resources. Field and laboratory researchers also
gather information about domestic petroleum,
coal, vranium, and geothermal resources. At the
reguest of land-managing agencies, the USCS
provides mineral-resource assessments for land
planning, including wilderness siudies.

Within Alaska, the USGS maintains offices
for its Geologic, National Mapping, and Water
Resources Divisions.  The Branch of Aleskan
Geology within the Geologice Division, which is the
primary USGS office studying mineral resources in
Alaska, is headguariered in Anchorage and has a
field office in Fairbanks. Other Alaskan branch
geologists are stationed in Menlo Park, Calif.
During the summer field season, many USGS
scienlists from other branches within ithe Geologic



Divigion conduct mineral-refated research In
Alaska,

U.S. Bureau of Mines

The mission of the USBM is Lo help assure

that the Nation's minera! supplies are adequate to
maintain national security, economic growih, and
employment. The USBM's Alaska Field Operations
Center (AFOC) has headquariers in Anchorage and
offices in Juneau and FRairbanks. The AFOC
carries out its mission through five programs:

1.

Minerals Availability Program--This program
is part of a worldwide USBM program respon-
sible for devefoping the Minerals Availability
System (MAS) computer date base and the
Mineral Industry Locstion System (MILS), a
subset of MAS. MILS contains basic Infor-
mation about the identification and tocation
of known mineral deposits. MAS is more
extensive, containing Information about
reserve eslimates, mineral extraction and
beneficiation methodologies, environmental
constraints 10 mining, and cost anslyses for
setected major mineral deposits. A computer
and communications system allows the infor-
mation to be stored, manipulsted, and
retrieved as computer-plotied map overlays
and printouts of MAS/MILS data, enabling
rapid and uniform developmneni of cost data
for MAS mineral-deposit evaluations. MAS
and MILS mineral-deposit data are cross-
indexed to several other minerals-Information
data bases.

Minerals Policy and Analysis--This program
emphasizes analyses of newly developed and
existing mineral data to interpret their signif-
icance relative to loeal and national mineral
needs. Assessment of technles!, Institutional,
political, social, and economice [actors that
affect the supply of and demand for domestic
and international minerals is the key to iden-
tifying mineral issues.

State mineral activities--"This program covers
minerals-related activities in Alsska sand
assists in developing and releasing nonfue)-
mineral-industry information. The section of
State Mineral Aclivities in Alaska provides
USBM direct communication with industry,
the Alaska Division of Ceological! snd Geo-
physical Surveys end the Division of Minlng,
other minerals-oriented agencles, individuals,
and private firms. The USBM's State Mineral
Officer collects, analyzes, and reports
mineral data and develops information about
activities and trends in the mining industry.
This program produces lhe annual USBM
Minerals Yearbook chapters and Mineral
Industry Surveys.
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4. Mineral land assessment--This is the USBM's
major Alaskan program, conducted in cooper-
ation with other Federal and State agencies.
Mineral agsessments are both ares and com-
modity oriented. [n support of the Secretary
of the Interlor's commitment to assess the
mineral potentis) of public lands in Alaska,
the AFOC has begun a program to evaluate
mineral resources of the mining distriets in
the Stale. The first project, initiated in 1985
in the Juneau mining district, seeks to
identify the type, amount, and distribution of
mineral deposits; related studies  will
dctermine ore reserves and Dbeneficiation
technologies. Studles of economic feasibility
and legistatlve  effeets  on minersl
development will 8lso be addressed. Studies
of other mining districts will follow.

A slglewide program provides an inventory
and specific teehnlcal evaluations of the
State’s critical and strategic mineral deposits
on Federal }ands that are closed to mineral
entry and on 18nds open to entry that are not
of current interest to Industry. In addition to
locating, mapping, and estimating the size and
grade of deposits, the USBM obtains bulk
samples for metallurgic research to determine
recovery end extraction methods and costs;
these siudies are underiaken in cooperation
with the USBM Research Centers in Albany,
Oreg., and Salt Lake City, Utah. These
investigatlons provide reserve estimates of
marginal and submarginal deposits in Alaska
and 118 coastal waters.

5.  Mining research--Mining research at the
AFOC is related to mineral land-assessment
activities, as well as providing assistance to
alleviate problems in mining, milling and
refining of ore. USBM und university research
centers cooperate with the AFOC ta solve
mineral-viilization problems. Bulk samples of
ores from various parts of Alaska have been
sent 10 the OSBM Research Centers in
Albany, Oreg., and Salt Lake City, Utah, to
determine charactlecrization and beneficialion
properties related to recovery of the
minerals. Beneficiation is the processing of
ores for the purposes of: (1) regulating the
size of a desired produet, (2) removing
unwanted constituents, and (3) improving the
quality, purity, or assay grade of a desired
product.

Bureau of L,and Management

The BLM Is responsible for multiple-use
management of both the surface and subsurface of
23 million scres of the National Petroleum
Reserve in Alasky, plus an additional 76 million
acres elsewhere In Alaska (see [ig. 1). The second
figure changes from day to day because of the



ongoing progiam of land conveyance to State and
Native organizations. In addition, the BLM admin-
isters mineral resources on approximately 180
million acres of other YFedera! Jands, including
acquired lands and private ands where the Federal
Government has retained the minera} rights.

In December 1384, the BLM revised its
policy statement on mineral resources to reflect
its continuing commitment 10 encourage private
enterprise 10 deveiop domestic minerals In 2
manner consistent with the need [lor these
resources. Land-use planning decisions will reflect
energy and mineral values addressed by mineral-
resource assessments. Public lands are generally
to remain open to environmentally sound mineral
exploration and development.

Yish and Wildlite Service

The FWS provides Federal leadership 1o
conserve, protect, and enhance fish and wildlife
angd their habitats for the continuing Denefit of
pcople. In Alasks, the FWS seeks to accomplish
this mission through programs that implement
provisions of the Endangered Species Act, Marine
Mammal Proteetion Act, Fish and Wildlife Coordi-
nation Act, Rivers and Harbors Act, National
wildlife Refuge System Administration Aect,
Alaska Natlonal Interest Lands Conservation Act
(ANTLCA), varlous migratory-bird laws and
treaties, and other stalutes.

Under ANILCA, 16 refuges In Alaska were
created or enlarged (o conserve fish and wildlife
populations and their habitats, as well as other
values. Except for valid rights existing at the
time of establishment, these refuges are closed to
enlry and iocalion under mining laws. The refuges
are open to entry under leasipg laws; however,
they are closed to mining of Federal coal by the
Federal Coal Leaging Amendments Act of 1975,
and closed to geothermal-resource leaging by the
Geolhermal Steam Act of 1978. Although many
traditionat activilies  have been  deemed
appropriate (or these refuges, other uses, ineluding
oil and gas leasing, will be permitted only when
such aclivities are compalible with the purposes
for whiech the refuges were established.
Compatible uses will be delermined through a
comprehengive conservation planning process
under way for Alaskan national wildlife refuges.

Nationaj Park Service

The acl establishing the NPS (39 Stat. 535) in
1916 directed it ta “* * * gonserve fhe scenery
and natural and historical objects und the wildfife
% % ¥ gnd to provide for enjoyment of the same in
sych a manner and by such means as will leave
them unimpaired for the enjoyment of future
generations.® Mapagement policies are based on
the coneepl of 'preservalion and provide for the

appropriate recreational use of natural and
cultural resources within the park system. Regu-
lation of mineral activities relste to the
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recognition of valid existing rights, typically
mining claims that were incorporated into a par-
tieular park unil when it was established.

The NPS manages mining activities through
regulations found at Title 36, Subpart 9A, of the
Code of Federal Regulations. These regulations
appty to any mining activities on patented or valid
unpatented mining claims, Any proposed plan of
operations mus{ conform 1o the regulations as
further dectalied in a8 "Cuide 10 National Park
Service Regulations Governing Mining and Mining
Claims" (U.S. National Park Service, 1985).

Department of Agricuiture
U.S. Forest Service

The mission of the USFS is to provide a

continuing flow of natural-resource goods
(including minera!l and cnergy resources) and
services to help meet nalional needs and

coniribute to meeting such needs worldwide. The
USFS' responsibility is 10 encourage and support
environmentally sound mineral enterprises on
Federal lands under its jurisdiction, consistent
with other surface-resovrce values. Under
authority of the Yorest Service Organic Act, the
USFS administers regulations for the protection of
surface resources from activities concerned with
locatable minerals. {n managing the use of these
resources, the USFS' objective is that unnecessary
adverse environmental impacets to surface and
cultural features and values whleh might result
from lawful prospecting operations be minimized
and damages dbe repaired. This objeclive is acecom-
plished through the application of reasonable
conditions that do not interfere with legitimsate,
well-planned mineral operations. The USFS also
provides research information and technology 1o
hetp with postmining rectamation.

Department of Energy

The FPederal Government's mission is to
reduce the Nation's vuinergbility to disruptions of
energy supplies and lo mitigate any sdverse
impacts on the Nation, should a shortage occur.
With regard to Alaska, the energy sources
currently being addressed by th¢ DOE are fossil
fuels (petroleum and coal) and geothermsl.

The strategy for responding to petroleum-
supply interruptions is Lo rely on the free market,
supplemented as neccssary and appropriate with
other measures, such as the Strategic Petiroleum
Reserve. The DOR's Possil Energy Research and
Development Programs are almed at careful
consideration of the alternatives avajlable and the
relative chances for success in fostering an
adequate supply of energy at a reasonable cost
through long-term, high-risk research and devel-
opment.  Alternatives for inereasing domestic
petrolesm suppties inctude (1) the DOE's Uncon-
ventional Gas  Recovery Program, which
emphasizes the developmen! of advanced technol-



ogies for the extraction of natural gas from
resources that sre eclagsified as unconventional
because of unique geologic settings and production
machanisms which are not now well understood;
and (2) DOE programs for developing tertlary oil
recovery, tar sand, and heavy-oil deposits of the
United States.

The purpose of the DOE's Geothermal Energy
Program is to develop the lechnology needed by
industry for the use of geothermat resources. DOE
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research is aimed foward improving methods used
10 locate, extract, and ecnveri geothermal heat to
usable forms of energy. Through DOE funding in
Alaska, Federal 8nd State agencies have
researched and published several studies of
speeific geolhermal systems,

A further purpose of DOE programs is to
genersle data essential to the private sector's
decislonmaking process, teading to the develop-
ment of commercial projects.



